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~~ 
David Yee~-----

Lecture: 3 weekly (52.5 total) 
3 
BIO II 
None 
ENGL96 
Environmental toxicology is a rigorous, 
transferable interdisciplinary science course 
that applies chemical, physical, and 
biological principles to the study of the 
environmental fate and effect of toxic 
substances resulting from human activities 
(e.g., air, water, and soil pollutants). The 
course is designed to fulfill the basic science 
requirement for CCSF graduation. 
No 
Letter, PassINo pass 
o 

A comprehensive examination of the environmental fate and effect of toxic substances resulting 
from human activities. Topics include basic principles of toxicology, movement and 
transformation of toxics in the environment, and examination of the impacts of air/water/soil 
pollutants. Methods to identifY, study, and remediate environmental toxics will be addressed. 

IV. MAJOR LEARNING OUTCOMES 
Upon completion of this course a student will be able to: 

A. Explain the public health and environmental impacts of toxic substances/conditions 
resulting from human activities 

B. Explain the movement and fate oftoxics in the enviromnent 
C. Explain biological toxicity in living organisms (absorbed, distributed, metabolized, and 

excreted) and environmental fate and remediation. 
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D. Use scientific method to evaluate dose-response relationships 
E. Interpret synergistic, additive, and antagonistic effects toxic response to mixtures of 

chemicals 
F. Appraise risk assessment and risk management approaches of environmental toxics 
G. Evaluate environmental toxicology research described in the popular press and academic 

sources 
H. Identify and evaluate self-exposures to environmental toxics and identify safer alternatives 

V.CONTENTS 
A. Toxicological concepts and environmental concerns 

1. Introduction 
a. Definition and basic terminology 
b. Basic principles of environmental toxicology 
c. Study, history, and importance of environmental toxicology 

2. Environmental changes and environmental health 
a. Overview of specific environmental changes 
b. Incidence of and commonly encountered environmental diseases 

3. Occurrence and types of environmental toxics 
a. Contemporary issues of environmental concerns 
b. Grouping of environmental contaminants 
c. Environmental toxics of bealth concern 

4. Fate and transport oftoxics in the environment 
a. Movement in the environment and distribution in living organisms 
b. Air pollutants 
c. Water pollutants 
d. Soil pollutants 

B. Bioaccumulation and biodisposition of toxics 
I. Bioaccumulation of persistent environmental toxics 

a. Bioconcentration 
b. Bioaccumulation and biomagnification 
c. Factors influencing bioaccumulation 

2. Uptake and distribution oftoxics 
a. Mechanism of entry 
b. Uptake and absorption 
c. Distribution and excretion 

3. Metabolism and transformation of xenobiotics 
a. Introduction 
b. Sequence and process of biotransformation 

4. Adverse action/toxic responses 
a. Site and mechanism of action 
b. Primary or mediated toxic actions 
c. Secondary or indirect actions 

5. Factors and conditions affecting toxicity/monitoring 
a. Extrinsic and intrinsic factors 
b. Environmental factors 
c. Nutritional factors 
d. Physiochemical factors 
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e. Biological factors 
C. Nature and effects of environmental toxics 

1. Air pollutants 
a. Inorganic gases 
b. Particulate matter 

2. Volatile organic compounds (VOCs) 
a. Petroleum hydrocarbons 
b. Polycyclic aromatic hydrocarbons 

3. Environmental metals 
a. Introduction 
b. Lead 
c. Mercury 

4. Pesticides 
a. Use and classification 
b. Insecticides 

1. Chlorinated hydrocarbons 
2. Organophosphorus compounds 
3. Carbamates 

c. Herbicides 
1. Major phenoxy herbicides 
2. Atrazine 
3. Glyphosate 

5. Persistent toxic substances 
a. Chemical versus environmental persistence 
b. Perfluorooctane sulfonate and perfiuorooctanoic acid 
c. Polybrominated diphenyl ethers 
d. Dioxins 

6. Environmental mutagens and carcinogens 
a. Environmental mutagenesis 
b. Environmental carcinogenesis 
c. DNA damage and repair 

7. Endocrine disrupting chemicals 
a. Endocrine hormonal disruption 
b. Ubiquitous endocrine disrupting chemicals 
c. Developmental, reproductive and other organ system effects 

D. Measuring toxicity and assessing risk 
1. Toxicity testing methods 

a. Acute 
b. Chronic 
c. Mutagenicity 
d. Carcinogenicity 
e. Developmental and reproductive toxicity 
f. Neurotoxicity 
g. Ecotoxicity 
h. In vitro methods 

2. Epidemiologic studies 
a. Epidemiology of noninfectious diseases 
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b. Study designs 
c. Advantages and disadvantages 

3. Dose response assessment 
a. Thresholds and non-linear dose response cnrves 
b. Monotonic and non-monotonic dose response cnrves 

4. Mixtures 
a. Additive 
b. Synergistic 
c. Antagonistic 

5. Alternatives to traditional toxicity testing 
a. Biochemical and cell based in vitro assays 
b. In silico methods (e.g., computer structure-activity relationships) 

6. Risk assessment and risk management 
a. Environmental health risk assessment 
b. Ecotoxicological risk assessment 
c. Risk management approaches 
d. Regulatory agencies and regulations 

E. Ecological toxicology 
I. Introduction 
2. Effects of toxics at the population, community, and ecosystem level 
3. Examples of ecosystems and vulnerability to toxic substances 
4. Human health aspects of ecotoxicology 

F. Bioremediation 
I. Definition and introduction 
2. Bacterial, fungal, and phytoremediation 

G. Green chemistry 
I. Defmition and introduction 
2. Principles of green chemistry 

VI. INSTRUCTIONAL METHODOLOGY 
A. Assignments 

I. In-class: 
a. Activities or assigmnents that provide skills in topics such as: 

I. Understanding and interpreting scientific studies of enviromnental toxics 
2. Evaluating extent of self-exposure to toxic substances and options for alternative 

choices/safeguards 
3. Evaluation of examples and case studies in toxicology, bioremediation, and green 

chemistry 
b. Participation in class discussions 

I. Debating the social responsibilities and consequences of the impacts of 
enviromnental toxics on public and ecosystem health 

2. Evaluating strategies to study and prevent exposures to enviromnental toxicants 
2. Out-of-class homework: 

a. Weekly readings from textbooks, academic literature, and other handouts such as 
Enviromnental Health Perspectives, Bergman et aI., 2013 "The Impact of Endocrine 
Disruption" . 

b. Viewing of/listening to short lectures and videos on topics in enviromnental 
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toxicology such as Living on Earth, "The Dose Doesn't Always Make the Poison" 
and TED Talks: "Plastic Pollution in Our Homes" 

c. Reading and analyzing materials from various media sources on topics in 
environmental toxicology 

d. Tenn project: Perfonning investigative research on a topic related to environmental 
toxicology and preparing a written or oral presentation of findings 

B. Evaluation 
1. Worksheets/assignments on topics such as: 

a. Evaluating evidence from environmental toxicology studies and implications for 
public and ecosystem health 

b. Evaluating self-exposures to environmental toxicants and strategies to minimize 
exposure 

2. Midtenn examinations on topics such as basic principles of toxicology, factors 
influencing toxicity, fate, distribution and transfonnation oftoxics, toxicity testing, and 
responses to environmental toxicants 

3. Final examination on topics such as impacts of air, water, soil pollutants, pesticides, 
heavy metals, environmental carcinogens, persistent and endocrine disrupting 
chemicals; risk assessment and regulatory approaches in environmental toxicology, 
green chemistry, and bioremediation 

4. Tenn research paper, poster or oral presentation on investigative research on an 
environmental toxicology 

C. Textbooks and other instructional materials 
1. Lecture slides and study guides on course content generated by the instructor 
2. Texts 

a. Dong, An Introduction to Environmental Toxicology, (CreateSpace Independent 
Publishing), 2012 

b. National Research Council, Toxicity Testing in the 21st Century, (National 
Academy of Sciences), 2007 

c. Frank and Ottoboni, The Dose Makes the Poison (Wiley), 2011 
3. Additional readings, viewings, and handouts available on-line free of charge, such as 

a. Educational materials from the EPA, "How we learn about risk" and the National 
Library of Medicine, "Toxicology tutorials" 

b. Articles from journals such as Environmental Health Perspectives and Scientific 
American 

4. An instructor-generated course website specific to the class and containing links to 
additional publicly available on-line resources and research in environmental 
toxicology 

5. Documentaries on issues in environmental toxicology such as, "The Male 
Predicament", The Endocrine Disruption Exchange (2012) 

VII. TITLE 5 CLASSIFICATION 
CREDITIDEGREE APPLICABLE (meets all standards of Title 5. Section 55002(a». 
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