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Syllabus
Course Objectives:

1. Consolidation of familiarity with neuroanatomy and neurochemistry 

2. familiarity with and understanding of histological and histochemical research methods, including staining, enzyme histochemistry, 



immunohistochemistry, quantitative receptor autoradiography and in situ hybridization histochemistry

a. uses, advantages, disadvantages, & complementarity within approaches & with other research methods

b. sufficient conceptual grasp to enable ability to trouble-shoot problems arising during application

c. ability to critically evaluate histological/histochemical methods in published reports in neuroscience literature

3. familiarity with research practices consistent with safety standards at GMU for use of postmortem tissue, chemicals, and 



radioisotopes

4. technical expertise with:

a. cryostat sectioning of brain

b. Nissl staining of thin sections of brain tissue

c. myelin staining of thin sections of brain tissue

d. Golgi-Cox staining of brain tissue

e. immunohistochemical staining of brain tissue

f. histochemical enzymatic assay

g. radiolabeling of oligonucleotide probe for in situ hybridization histochemistry

h. quantitative analysis of autoradiographic data

Teaching Method:


This class is a hybrid between lecture and lab, hence the slightly longer in-class time than is usual for a 3 credit lecture class.  Lectures by the instructor on the textbook material will be supplemented by some class discussion focused on extra assigned articles, which will be distributed in advance, which extend, challenge or criticize the status quo.  Questions are encouraged at ANY time.  Hands-on laboratory exercises will familiarize the class with the research methods currently used to tackle histological/histochemical evaluation of thin sections of brain tissue.  While these methods can be applied to other species, the material available for utilization in this class will be restricted to rat brain, unless a student has access to other material from another lab.  If you have access to human samples, you may use them, but only upon successful completion of the GMU Bloodborne Pathogens safety tutorial.   We will move back & forth between the lecture room (the KI “Great Room”) and laboratory (128).  Protocols will be distributed the week before an exercise.  Thus, if you miss a class it is critical that before the next class you obtain the folder distributed in class (from the top drawer of the file cabinet just outside KI 128) in order to prepare in advance for both any additional assigned reading and said laboratory exercises (each marked with a red date designating the date they will be covered). 
Required Text:  

Carson, F.L. (1997). Histotechnology: A Self-Instructional Text, 2nd Ed., Chicago: ASCP Press.

Recommended:

A brain atlas for the species of interest for your research.  I will have several available in the Krasnow Institute for your use.  For rat research I suggest: Paxinos, G. et al. (1999). Chemoarchitectonic Atlas of the Rat Forebrain.  San Diego: Academic Press.

Available on “resource shelf” outside KI 128 (may be used in Great Room, but should not leave KI) or * on reserve in library under Psych 372.03:

Cooper, J.R. et al. (1996).  The Biochemical Basis of Neuropharmacology, 7th Ed., NY: Oxford Univ. Press.

*Kanigel, R. (1986). Apprentice to Genius, NY: Macmillan.

Kebabian, J.W. & Neumeyer, J.L. (1994).  The RBI Handbook of Receptor Classification, Natick, MA: Research Biochemicals Int.

*Lader, M. (1980).  Introduction to Psychopharmacology, Kalamazoo, MI: Upjohn Co.

*Netter, F.H. (1986).  The CIBA Collection of Medical Illustrations Vol. 1 Nervous System Pt. I Anatomy and Physiology, West

 Caldwell, NJ: CIBA GEIGY Corporation.

OPRR, NIH (1986). Public Health Service Policy on Humane Care and Use of Laboratory Animals. 

*Pert, C.B. (1997). Molecules of Emotion: Why You Feel the Way You Feel, NY: Scribner.

Trends in Pharmacological Sciences Supplement (1995). Receptor and Ion Channel Supplement, 6th Ed.

Slides: Histotechnology Teaching Slide Set (ASCP Press, 1993).
*Videotapes:  Brain Mapping: New Tools for the Clinical Neuroscientists in the 1990’s




NIMH/NAMI Virtual Tour 1999

Grading Policy:

40%: 20% each from 2 in-class exams, plus 1 (optional) cumulative final--you only need 2 (any 2).  So if you miss or do poorly on an exam, you can take the final and substitute it.  If you’re happy with your 2 grades on the 2 in-class exams, you can skip the final.  All exams will include a choice between 50 objective (2 pts. @) and 10 short essay  (10 pts. @) questions (you choose which ones you want to answer, but only up to a total of 100 points, which can come from all objective, all essay, or any combination--obviously an adaptive strategy would be to answer as many objective questions as you feel secure about the answers to & then fill in the remaining needed points with essays).  You may write down qualifications of your answers (e.g. “unless...”, “except when...”, etc.), if you suspect a “trick” question, although I really do make an effort to avoid those, which will be taken into account in grading (i.e. if the answer is “wrong” but your qualification convinces me you understood the point, you will receive credit, but a qualification will not be held against you if the answer is correct).   No “study aids” are allowed during these exams.  At the next class a “feedback summary” will be distributed indicating correct answers, grade distribution, how many students missed each question, reasons for answers that were missed frequently, etc.  The first exam will be proctored, as I will be at the SfN meeting.  If you will also be there, you may substitute a detailed write-up of what you learned at the meeting in place of that exam.  If you completely blow an exam you can substitute a research paper on one of the topics covered, so please RELAX!
20%:  a very brief quiz at the beginning of each class (excluding exams) to reinforce you for having come to class prepared. These will be very simple questions that anyone who has read the material, even if you came away with questions in your mind, should be able to answer. 

20%: A finished product from an independent practical exercise, to be cleared with me in advance.  For example, you could section and stain an entire brain to serve as a personal brain atlas.  You can perform an in situ hybridization histochemistry assay on some of the slides you section for the class, with the probe you labeled in class (the film autoradiogram would then constitute your product)—this will require the dedication of 2 consecutive full days—I am happy to do it with you in the Krasnow lab if we can plan to do it on a week-end.  My hope is that this project will serve as a springboard for your individual research needs.  Last year a few students ran test pilots on probes they wanted to use for their MA thesis research, which got them part-way through their MA theses.  If you have laboratory facilities available to you for the execution of this project, great.  Alternatively, I am happy to have you come work on it in the Krasnow laboratory, and will make supplies available for this purpose, if you coordinate it with me (i.e. it has to be during time that I am there in the lab to help in case you run into problems).  To reiterate, should you have access to human tissue, this can be used for your project, but only upon completion of the GMU safety tutorial on Bloodborne Pathogens.  I will meet with you individually early in the semester to discuss what you plan to develop into your project.

20%: Adopt one of the methods we cover and write a detailed “primer”, with “trouble-shooting” advice,  to instruct a naïve student in the use of this method.  Ideally, you can draw on any mistakes made along the way to help future students learn from your hard-won experience.  So don’t look at unexpected mistakes along the way as disasters, but rather as fodder for this primer!  A web page is being created in the Krasnow Institute web site and especially useful advice will be incorporated into it.  

Grades may be “curved” at my discretion, but will not fall below:

A   
90-100%

A-
89%

B+
88%

B   
80-87%

B-
79%

C+
78%

C  
70-77%

C-
69%

F   
below 69%

Special Needs Accommodations:  


I will be happy to make alternative arrangements to accommodate special needs or disabilities.  Please see me as soon as possible to discuss such needs with me.

Academic Dishonesty:

     Maintenance of academic integrity is a shared responsibility of the individual students, faculty members, and the academic administration of the University.  Infractions will be taken seriously and dealt with in accordance with procedures designed to be fair to all students.

Schedule:

Date


topic















assigned reading


















(note: additional assigned readings will



















 be distributed throughout course)

Jan. 28


Introduction/orientation to histology & histochemistry,





Review of neuroanatomy & neurochemistry

Feb. 4


Instrumentation & Safety, GMU protocols







Ch’s 3 & 4

Feb. 11


Calculations for & preparations of solutions

 





Ch. 5
Feb. 18


tract-tracing/stereotaxic surgery

Feb. 25

 
Conceptual basics of fixation & tissue processing






Ch’s 1 & 2

 Mar. 4


cryostat sectioning of frozen tissue
Mar. 11


Nissl stains (thionin & cresyl violet)








Ch’s 6 & 9

Mar. 25

 
Exam 1, Golgi/Cox stain, myelin stain
Apr. 1


Microscopy














Ch. 14
Apr. 8

 
Immunohistochemistry











Ch. 12

Apr. 15


Enzyme histochemistry











Ch. 13

Apr. 22


use of radioactivity/in class exam 









GMU radiation safety tutorial in advance!





(this is not for course grade, but needs to be passed before you can use)

Apr. 29

 
in situ hybridization histochemistry/labeling of oligonucleotide probe
May 6


quantitative receptor autoradiography/autoradiogram quantitation

May 13


Exam 2 (required) and (optional) cumulative final exam

