Neuroscience of Addiction  (Neuroscience 16:710:503)
Spring 2022
TIME:

Tuesdays & Thursdays, 9:30-11 am
LOCATION:
TBD
TEXT:
Optional but these high quality textbooks are available at the Rutgers Library.


Neurobiology of Addiction, George Koob and Michel Le Moal, Academic Press


Basic Neurochemistry: Molecular, Cellular, and Medical Aspects,

Edited by Brady et al., Academic Press
WEB:
Canvas – for lectures and readings from the current literature
COURSE DIRECTORS:


Chris Pierce
(732) 235-5949
chris.pierce@rutgers.edu

John Pintar
(732) 235-4250
pintar@rwjms.rutgers.edu
CREDITS: 3; students will receive letter grad
PREREQUISITES: Graduate level introductory course in neuroscience and/or cell biology or 
permission of the instructors

LEARNING GOALS:

A) Provide an overview of the mechanisms of action of the major classes of drugs of abuse followed by more in depth discussions of the recent literature highlighting the changes in the brain associated with animal models of addiction.
B) Develop skills to appreciate, present and critically evaluate original research literature in the neuropsychopharmacology of addiction.

REQUIREMENTS: 
Two in-class presentations of original research articles; discussion participation;


One 4 page paper on one of the five major course topics



Ten short (2-3 question) homework assignments (2/each of the five topics) with one 


question asking to pose a question for discussion that will be used in class
Class Organization/Paper Presentations

The first two introductory lectures will be presented by the course managers. Thereafter, the class will be divided equally between student presentations (first 45 minutes) and a lecture (second 45 minutes) introducing the topic for the paper presentation at the next class meeting. The student presentations will cover relatively recent original research articles selected by the lecturer; these presentations should be organized and supported with PowerPoint (or similar). These papers will highlight an active area of research focused on a drug of abuse presented the previous week on Thursday. In preparation, students are encouraged to discuss the papers, as well as any issues related to their presentation, with the lecturer in advance. Approximately 10 min should be devoted to introduction/background material and the scientific issues being addressed in the study (the big picture). This should be followed by a concise summary of the work that was done and presentation of key figures and methods (the latter are often worth discussing as well). The presenter should encourage discussion of the study during the presentation as well as at the end by outlining some potential future directions, for example. Grading will be based on the quality of the presentations. Students are expected to have read the papers in advance (as evaluated by homework assignments for ~1/2 of the session and come to class with questions/thoughts to lead effective discussion.
STUDENT ASSESSMENT:

Oral paper presentations: 2 x 25% each; evaluated by scholarship that demonstrates understanding of the paper; clarity of presentation; leading effective discussion.
One written 3-4 page paper (25%)on one course topic that will review one major ongoing research area on the topic, identify unanswered questions, and propose future experiments that will be assessed by clarity of presentation and logic used to identify future directions and experiments.
Homework assignments (10 x 2.5%) will be assessed for accuracy of responses to didactic questions and insight provided by the question provided for class discussion. 
Grading: Total score of 90-100 will receive an A; 80-90 B+; 70-80 B; < 70 C

SCHEDULE
Day

Date

Subject





Instructor

Thursday


Introduction to Pharmacology & Statistics
Chris Pierce
Tuesday

Introduction to Addiction Neuroscience

Chris Pierce




Methods, circuitry, behavior, genetics

John Pintar
A. Psychostimulants

Thursday


Intro to Psychostimulants



Chris Pierce
Tuesday


Dopamine receptors/transporters


Pingyue Pan
Thursday


Circuitry underlying craving


Chris Pierce
Tuesday


Physiological correlates of craving

Chris Pierce
Thursday


Behavioral Economics



Morgan James

Tuesday


Role of arousal systems in addiction-orexins
Gary Aston-Jones
B. Opioids

Thursday


Intro to Opioids:




John Pintar




History and receptor structure-impact on drug developent
Tuesday


Biased signaling, heterodimers


John Pintar
Thursday


Physiology of opioid receptors


John Pintar




Contributions to analgesia, reward, affective disorders
Tuesday


Translational





Ying-Xian Pan
Thursday


Imaging





Anna Konova












C. Alcohol

Tuesday


Intro to Alcohol and GABA systems

Chris Pierce
Thursday


Alcohol epigenetics




Dipak Sarkar
Tuesday


Opioid system polymorphisms and alcohol
Zhiping Pang
Thursday


Decision making, ethanol, reward 

Rafiq Huda

D. Nicotine

Thursday


Intro to Nicotine




Chris Pierce
Tuesday


SFN

Thursday


Nicotinic receptors/drug development

Pingyue Pan
Tuesday


Genetics/statistics/machine learning

Yihong Zhao
Thursday


Thanksgiving – No Class
E. Food

Tuesday


Intro to Feeding and Metabolism


John Pintar
Thursday


Circuitry involved in food intake and obesity
Mark Rossi

Tuesday


Processes underlying binge eating

Nick Bello
Thursday


Debate: are there “food “ addictions?

Chris Pierce
