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Course Proposal Submitted to the COS Curriculum Committee

1. COURSE NUMBER AND TITLE:

EVPP 445, Principles of Environmental Toxicology 
Course Prerequisites:
EVPP110, 111 and Chem 211,212 and 60 credit hours or Permission of Instructor
Catalog Description:
Explores principles of toxicology with an emphasis on the environment. Includes the history and scope of the field; absorption, distribution, metabolism and excretion of toxicants; mechanisms of toxic action; genetic toxicology; ecotoxicology as well as specific examples important toxicants.  Introduces regulatory toxicology and human and ecological risk assessment.
2. COURSE JUSTIFICATION:
The modern world is challenged every day with xenobiotics at concentrations that are or may be detrimental to biological systems.  We are aware of pesticide poisoning cases of people and the environment.  We know about lead toxicity in drinking water, in the air and in lead-containing paint.  Methyl Tertiary Butyl Ether contaminates ground water across the United States.  Methyl Mercury and PCBs make some fish inedible.  Clearly the subject matter is very important in general and certainly is necessary for environmental science students.
Course Objectives:
To understand the methods of contemporary environmental toxicology, and be able to design experimental approaches to test hypotheses concerning biological responses to xenobiotics in the environment, 

Comprehend the nature, distribution, fate, and biological impact of specific `toxic' substances in individual organisms and the environment, 

Appreciate and critically evaluate current literature in the subject area, and 

Understand how regulatory agencies use the wide range of tools available within environmental toxicology to assess the risks associated with the release of chemicals and mixtures to the natural environment. 

Course Necessity:

No undergraduate environmental toxicology course is offered at George Mason University.  The only other undergraduate toxicology course focuses on forensics and requires forensic foundation courses.  This course will be an integral part of the BS in Environmental Science especially supporting the concentration in Environmental Health where it will be a required course.  
Course Relationship to Existing Programs:

Principles of Environmental Toxicology will support the proposed BS in Environmental Science and may be of value in supporting the Biology Program and potential undergraduate chemistry degrees.
Course Relationship to Existing Courses:
No comparable course exists at Mason at the undergraduate level.

3. APPROVAL HISTORY:
4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering:
Spring 2011

Proposed Instructors:
Dr. Robert Jonas

Dr. Esther Peters

Dr. Geoff Brichard

Dr. Carol Litchfield (research professor)

Advanced graduate students working in this field could teach the course

5. TENTATIVE SYLLABUS: See attached.

PRINCIPLES OF ENVIRONMENTAL TOXICOLOGY
EVPP 445

SPRING 2011

Lecturer:         Dr. John Doe

Office:         
 3xxx King Hall

Office Hours:  Day and time 

Phone:         
  993-xxxx (ESP Office: 993-1616)

email:

  jdoe@gmu.edu

Web site:
  http://classweb.gmu.edu......

Text (req.)        Richards - Principles and Practice of Toxicology in Public Health 
ISBN-13: 9780763738235 ISBN-10: 0763738239 Paperback, © 2008 464 pages 
Note: there are many toxicology books available.  Often they are rather focused.  The environmental toxicology books are sometimes more case studies of various contaminants rather than based on underlying principles.  

DATE 

        TOPIC 

                           TEXT CH.
WEEK 1  
Introduction: Discussion of course objectives, 


 



student papers, presentations 








Definition and Major Issues       

           
   
Principles of Toxicology - Dose/Response

WEEK 2 
Principles and Practice - Toxicity Testing     


 

                
Acute, Subchronic, Chronic, Field                        


** (annotated bibliography due) 

WEEK 3
Toxicity Testing (cont), Modifying Factors   


 

      
** (paper topics due)
WEEK 4
Pharmacodynamics – Absorption, Distribution, Excretion          

WEEK 5
Pharmacodynamics – Biotransformations


        

WEEK 6
Genetic Toxicology and Chemical Carcinogenesis

        

WEEK 7
Monitoring and Measuring Chemical in the Environment

WEEK 8 
Chemodynamics - Transport and Fate


 (Hour Exam)
                                                                                 

WEEK 9
Chemodynamics (cont), Ecotoxicology concepts

WEEK 9  
Ecotoxicology - Heavy Metals            



WEEK 10
Ecotoxicology - Pesticides
WEEK 11
Ecotoxicology _ Pesticides cont

WEEK 12
Microbial Metabolism of Xenobiotics                                         

** (research papers due)                      

WEEK 13
Endocrine Disruptors

WEEK 14
Air Pollution Toxicology

WEEK 15
Regulatory Toxicology




      


Final Exam   

Grading:     Hour exam 25%, Final exam 35%, Paper 35%, Participation 5%

LETTER GRADE:               A+ 
>95





A
>92





A-
>89.5





B+
>86





B
>82





B-
>79.5





C+
>76





C
>72





C-
>69.5





D
59.5-69.5





F
<59.5

                                            

PRINCIPLES of ENVIRONMENTAL TOXICOLOGY GOALS AND APPROACHES 

     Environmental toxicology will be divided into two main areas.  First we will focus on the principles of environmental toxicology and the methods used in the practical application of those principles to toxicity testing and hazard evaluation.  This part of the course will occupy the first half of the semester.  Topics will include toxicity testing, environmental influences on toxicity testing, pharmacodynamics, genetic toxicology, analytical methods relevant to environmental toxicology, and environmental chemodynamics.  

     The second part of the course will explore the ecotoxicology of specific classes of environmental contaminants, such as heavy metals and pesticides, and of specific ecosystems which are currently exposed to significant anthropogenic contamination. 

     Because environmental toxicology is such a diverse area of study, students will be expected to select a more tightly focused topic within the field and to develop a paper which demonstrates their expertise in that area.  Lecture topic organization is designed to aid the students in this effort by introducing important aspects of the theory and practice of environmental toxicology early in the course.  The student's goal in this effort should be to gain a depth of understanding of their particular topic such that they can critically evaluate the current primary literature in the subject area and suggest additional avenues of investigation.

     In support of the goal of critical evaluation of the literature, the class will be assigned current primary literature articles or other materials to read.  These articles will be discussed during the class period as appropriate.  Students will be expected to summarize and evaluate these papers.  

     At the end of the course students should: 

        1. understand the methods of contemporary environmental toxicology, and be able to design experimental approaches to test hypotheses concerning biological responses to xenobiotics in the environment, 

        2. appreciate the nature, distribution, fate, and biological impact of specific `toxic' substances in the environment, 

        3. be able to comprehend and critically evaluate current literature in the subject area, and 

        4. understand how regulatory agencies use the wide range of tools available within environmental toxicology to assess the risks associated with the release of chemicals and mixtures to the natural environment. 

