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1. COURSE NUMBER AND TITLE: FRN 520: Toxicology
Course Prerequisites: A 400-level course in molecular or cellular biology and biochemistry or permission of instructor.

Catalog Description: Examines toxic substances and their effects on human cellular and organ systems. The course focuses on human physiological concepts, the chemistry of toxins, the human enzymatic detoxification processes and the analytical techniques required for detecting the presence of toxins and their metabolites in human tissue or serum.
2. COURSE JUSTIFICATION:
Course Objectives: The course will provide students with the skills necessary to investigate toxic substances and their effects on human cellular and organ systems. This course provides a detailed overview of toxicology in humans through an examination of physiological concepts, the chemistry of toxins, and the human enzymatic detoxification processes. It will provide students with an overview of the analytical techniques required to detect the presence of toxins and their metabolites in human tissue or serum.
Course Necessity: Students who are pursuing the forensic science track in the graduate certificate in forensics need a strong overview of human toxicology for the adequate investigation of crimes involving toxic substances. This course will provide the basic knowledge required for understanding toxicology investigations or interacting with those scientists who are performing those investigations.  

Course Relationship to Existing Programs: A required course for graduate students pursuing the forensic sciences track in the graduate certificate in forensics.
Course Relationship to Existing Courses: This course is a 500 level course similar to BIOD704 Principles of Toxicology.
3. APPROVAL HISTORY: None

4. SCHEDULING AND PROPOSED INSTRUCTORS:
Semester of Initial Offering: The course will be first offered in Spring 2009. 

Proposed Instructors: Geraldine Grant, Department of Molecular and Microbiology, Thomas B Huff, Shared Research Instrumentation Facility
5. TENTATIVE SYLLABUS: See attached.

FRN 520 

Toxicology
-- SYLLABUS --

Prerequisites: Minimum of a 400-level course in molecular or cellular biology and a course in biochemistry.

Credits: 3
Instructors: G. Grant and T. Huff
Course objective: The course will provide students with the skills necessary to investigate toxic substances and their effects on human cellular and organ systems. This course provides a detailed overview of toxicology in humans through an examination of physiological concepts, the chemistry of toxins, and the human enzymatic detoxification processes. It will provide students with an overview of the analytical techniques required to detect the presence of toxins and their metabolites in human tissue or serum.
Course description: The course consists of three parts. The first part introduces students to the fundamental properties of toxic substances and their effects on human systems. Part 2 describes the body’s defense system to toxins and examines how toxins are converted to other compounds by that defense system. Part 3 demonstrates analytical methods for analyzing toxins and their metabolites throughout the human systems.
 

Part I reviews the basic cellular and organ functions of the human body and how they are affected by the presence of toxic substances.  Categories of toxins are explored based on the effects they have on particular cellular and organ systems in the human body.
Part II examines human cellular and molecular responses to toxins. It explores the fate of toxins in the body covering the three phases of detoxification- 1) functionalization of hydrophobic toxins to water soluble metabolites using enzymes such as those from the cytochrome P450 system, 2) molecular transformation by transferase enzymes, and finally, 3) ultimate detoxification of the compound in the intestinal flora.
Part III introduces the analytical methods for determining the presence of toxic substances and their metabolites in human tissues. Special attention will be paid to proper sample preservation and preparation for accurate instrumental analysis.
Prerequisites: The students are expected to be familiar with fundamental concepts of cellular and molecular biology, particularly enzymatics as well as possess a working knowledge of biochemistry.
Grading basis: The students will be graded on the basis of course paper or final exam, homework, and attendance.
Course materials:  Lecture notes and handouts will be used as the class material.
Honor code: Exams, projects, and homework must reflect individual work.
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