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SOCIETY FOR NEUROSCIENCE POLICIES ON THE USE OF
ANIMALS AND HUMANS IN NEUROSCIENCE RESEARCH

Recently Council approved a revised version of the Society’s Policy on
the Use of Animals in Neuroscience Research and adopted a new policy
on the use of human subjects in neuroscience research. The revised
version of the animal policy, drafted by the Committee on Animals in
Research, in conjunction with the editor-in-chief of The Journal of
Neuroscience and the chair of the Publications Committee, is printed
below. The amendment is contained in the “Recommended References”
section. The Policy on the Use of Human Subjects in Neuroscience
Research is printed after the animal policy.

PoLicY ON THE USE OF ANIMALS IN
NEUROSCIENCE RESEARCH

The Policy on the Use of Animals in Neuroscience Research affects a
number of the Society’s functions that involve making decisions about
animal research conducted by individual members. These include the
scheduling of scientific presentations at the Annual Meeting, the review
and publication of original research papers in The Journal of
Neuroscience, and the defense of members whose ethical use of animals
in research is questioned by antivivisectionists. The responsibility for
implementing the policy in each of these areas will rest with the relevant
administrative body (Program Committee, Publications Committee,
Editorial Board, and Committee on Animals in Research, respectively),
in consultation with Council.

Introduction

The Society for Neuroscience, as a professional society for basic and
clinical researchers in neuroscience, endorses and supports the
appropriate and responsible use of animals as experimental subjects.
Knowledge generated by neuroscience research on animals has led to
important advances in the understanding of diseases and disorders that
affect the nervous system and in the development of better treatments
that reduce suffering in humans and animals. This knowledge also makes
a critical contribution to our understanding of ourselves, the
complexities of our brains, and what makes us human. Continued
progress in understanding how the brain works and further advances in
treating and curing disorders of the nervous system require investigation
of complex functions at all levels in the living nervous system. Because
no adequate alternatives exist, much of this research must be done on
animal subjects. The Society takes the position that neuroscientists have
an obligation to contribute to this progress through responsible and
humane research on animals.

Several functions of the Society are related to the use of animals in
research. A number of these involve decisions about research conducted
by individual members of the Society, including the scheduling of
scientific presentations at the Annual Meeting, the review and
publication of original research papers in The Journal of Neuroscience,
and the defense of members whose ethical use of animals in research is
questioned by antivivisectionists. Each of these functions, by
establishing explicit support of the Society for the research of individual
members, defines a relationship between the Society and its members.
The purpose of this document is to outline the policy that guides that
relationship. Compliance with the following policy will be an important

factor in determining the suitability of research for presentation at the
Annual Meeting or for publication in The Journal of Neuroscience, and
in situations where the Society is asked to provide public and active
support for a member whose use of animals in research has been
questioned.

General Policy

Neuroscience research uses complicated, often invasive methods, each of
which is associated with different problems, risks, and specific technical
considerations. An experimental method that would be deemed
inappropriate for one kind of research may be the method of choice for
another kind of research. It is therefore impossible for the Society to
define specific policies and procedures for the care and use of all
research animals and for the design and conduct of every neuroscience
experiment.

The U.S. Public Health Service Policy on Humane Care and Use of
Laboratory Animals (PHS Policy) and the National Institutes of Health
Guide for the Care and Use of Laboratory Animals (NIH Guide)
describe a set of general policies and procedures designed to ensure the
humane and appropriate use of live vertebrate animals in all forms of
biomedical research. The Society finds the policies and procedures set
forth in the PHS Policy and the NIH Guide to be both necessary and
sufficient to ensure a high standard of animal care and use and adopts
them as its official Policy on the Use of Animals in Neuroscience
Research (Society Policy). All Society members are expected to conduct
their animal research in compliance with the Society Policy and are
required to verify that they have done so when submitting abstracts for
presentation at the Annual Meeting or manuscripts for publication in The
Journal of Neuroscience. Adherence to the Society Policy is also an
important step toward receiving help from the Society in responding to
questions about a member’s use of animals in research. A complete
description of the Society’s policy and procedures for defending
members whose research comes under attack is given in the Society’s
Handbook for the Use of Animals in Neuroscience Research.

Local Committee Review

An important element of the Society Policy is the establishment of a
local committee that is charged with reviewing and approving all
proposed animal care and use procedures. In addition to scientists
experienced in research involving animals and a veterinarian, the
membership of this local committee should include an individual who is
not affiliated with the member’s institution in any other way. In
reviewing a proposed use of animals, the committee should evaluate the
adequacy of institutional policies, animal husbandry, veterinary care,
and the physical plant. Specific attention should be paid to proposed
procedures for animal procurement, quarantine and stabilization,
separation by species, disease diagnosis and treatment, anesthesia and
analgesia, surgery and postsurgical care, and euthanasia. The review
committee also should ensure that procedures involving live vertebrate
animals are designed and performed with due consideration of their
relevance to human or animal health, the advancement of knowledge, or
the good of society. This review and approval of a member’s use of live
vertebrate animals in research by a local committee is an essential
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component of the Society Policy. Assistance in developing appropriate
animal care and use procedures and establishing a local review
committee can be obtained from the documents listed below and from
the Society.

Other Laws, Regulations, and Policies

In addition to complying with the policy described above, Regular
Members (i.e., North American residents) of the Society must also
adhere to all relevant national, state, or local laws and/or regulations that
govern their use of animals in neuroscience research. Thus, U.S.
members must observe the U.S. Animal Welfare Act (as amended in
1985) and its implementing regulations from the U.S. Department of
Agriculture. Canadian members must abide by the Guide to the Care
and Use of Experimental Animals, and members in Mexico must comply
with the Reglamento de la Ley General de Salud en Materia de
Investigacion para la Salud of the Secretaria de Salud (published on Jan.
6, 1987). Similarly, in addition to complying with the laws and
regulations of their home countries, Foreign Members of the Society
should adhere to the official Society Policy outlined here.

Recommended References
“Anesthesia and paralysis
Neuroscience, 1:421-426. 1984.

in experimental animals.” Visual

The Biomedical Investigator’s Handbook for Researchers Using Animal
Models. 1987. Foundation for Biomedical Research, 818 Connecticut
Ave., N.W,, Suite 303, Washington, D.C. 20006.

Guide for the Care and Use of Laboratory Animals. NIH Publication No.
85-23 (revised 1985). NIH, Bldg. 14A, Rm. 100, 9000 Rockville Pike,
Bethesda, MD 20892.

Guide to the Care and Use of Experimental Animals. Vol. 1, 2nd edition,
1993. Canadian Council on Animal Care, 350 Albert St., Suite 315,
Ottawa, Ontario, Canada K1R 1B1.

Handbook for the Use of Animals in Neuroscience Research. 1991.
Society for Neuroscience, 11 Dupont Circle, N.W., Suite 500,
Washington, D.C. 20036.

OPRR Public Health Service Policy on Humane Care and Use of
Laboratory Animals (revised Sept. 1986). Office for Protection from
Research Risks, NIH, 6100 Executive Blvd., Suite 3B01-MSC 7509,
Rockville, MD 20892-7509.

Preparation and Maintenance of Higher Mammals During
Neuroscience Experiments. Report of a National Institutes of Health
Workshop. NIH Publication No. 91-3207, March 1991. National Eye
Institute, Bldg. 31, Rm. 6A47, Bethesda, MD 20892.

The following principles, based largely on the PHS Policy on Humane
Care and Use of Laboratory Animals, can be a useful guide in the design
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and implementation of experimental procedures involving laboratory
animals.

Animals selected for a procedure should be of an appropriate
species and quality and the minimum number required to obtain valid
results.

Proper use of animals, including the avoidance or minimization of
discomfort, distress, and pain, when consistent with sound scientific
practices, is imperative.

Procedures with animals that may cause more than momentary or
slight pain or distress should be performed with appropriate sedation,
analgesia, or anesthesia. Surgical or other painful procedures should not
be performed on unanesthetized animals paralyzed by chemical agents.

Postoperative care of animals shall be such as to minimize
discomfort and pain and, in any case, shall be equivalent to accepted
practices in schools of veterinary medicine.

Animals that would otherwise suffer severe or chronic pain or
distress that cannot be relieved should be painlessly killed at the end of
the procedure or, if appropriate, during the procedure. If the study
requires the death of the animal, the animal must be killed in a humane
manner.

Living conditions should be appropriate for the species and
contribute to the animals’ health and comfort. Normally, the housing,
feeding, and care of all animals used for biomedical purposes must be
directed by a veterinarian or other scientist trained and experienced in
the proper care, handling, and use of the species being maintained or
studied. In any case, appropriate veterinary care shall be provided.

Exceptions to these principles require careful consideration and
should only be made by an appropriate review group such as an
institutional animal care and use committee.

PoLicy ON THE Use OF HUMAN
SUBJECTS IN NEUROSCIENCE RESEARCH

Experimental procedures involving human subjects must have been
conducted in conformance with the policies and principles contained in
the Federal Policy for the Protection of Human Subjects (United States
Office of Science and Technology Policy) and in the Declaration of
Helsinki. When publishing a paper in The Journal of Neuroscience or
submitting an abstract for presentation at the Annual Meeting, authors
must sign a statement of compliance with this policy.

Recommended References

Declaration of Helsinki. (Adopted in 1964 by the 18th World Medical
Assembly in Helsinki, Finland, and revised by the 29th World Medical
Assembly in Tokyo in 1975.) In: The Main Issue in Bioethics Revised
Edition. Andrew C. Varga, ed. New York: Paulist Press, 1984.

Federal Policy for the Protection of Human Subjects; Notices and Rules.
Federal Register. Vol. 56. No. 117 (June 18, 1991), pp. 28002-28007.



PoLicYy ON ETHICS

It is expected that authors submitting papers or abstracts will have conducted their work in strict accordance with the following statement on ethics
approved by the Society for Neuroscience in November 1989 and amended in November 1993.

The Society for Neuroscience believes that progress in understanding the
nervous system materially benefits human welfare. It recognizes that
such progress depends on the honest pursuit of scientific research and the
truthful representation of findings. While recognizing that both scientific
error and differences of interpretation are a natural part of the creative
process, the Society affirms that misconduct, in the form of fabrication,
falsification, or plagiarism, jeopardizes the success of the entire scientific
endeavor. Members of the Society assume an obligation to maintain the
highest level of integrity in all scientific activities.

The primary responsibility for considering and resolving allegations
of scientific misconduct lies within the individual academic communities
and institutions where scientific work is carried out. The Society for
Neuroscience therefore supports the principle that academic institutions
should develop and have in place procedures to deal with allegations of
scientific misconduct. However, the Society has a special responsibility
and interest surrounding those scientific activities for which it is directly
responsible, e.g., publication of The Journal of Neuroscience and the
presentations at the Annual Meeting.

Every author of articles or abstracts submitted for publication in The
Journal of Neuroscience or the neuroscience Abstracts agrees to assume
full responsibility, within the limits of his or her professional
competence, for the accuracy of the report. In the case of multiple-
authored papers, each author should have made a significant intellectual
or practical contribution to the scientific work; “honorary authorship,”
i.e., the granting of authorship to persons who have made no substantive
contribution to a scientific report, is not appropriate.

Scientists must have access to their original research results. The
retention of accurately recorded and retrievable results is essential for the
progress of scientific inquiry. Moreover, errors may be mistaken for
misconduct when primary results are unavailable. Primary data should
remain in the laboratory and should be preserved as long as there may be
a reasonable need to refer to them.

Authors submitting articles or abstracts do so with the
understanding that reports have not been submitted elsewhere. An
abstract is a proper forum for rapid communication of work that will
subsequently appear as a full-length article. However, submission of
abstracts reporting already published work or publication of multiple
similar manuscripts or abstracts, i.e., duplicate publication, is improper.
When previously published data are presented as part of a new
manuscript or abstract, as in a gradually developing longitudinal data set,
or if a subject group or condition is included again for comparison
purposes, citations to the previously published work should appear
explicitly in the new report.

Scientific publication is an important part of the process by which
priority is established for experimental work and ideas. Duplicating
without citation of text previously published by others or expropriating
the experimental findings of others without attribution, i.e., plagiarism, is
unethical. When authors of articles or abstracts have prepublication
access to related work of others, as in a review process, care must be
taken to avoid the appearance that priority is being claimed for work
already done by others.

It is the responsibility of the authors, therefore, and not of the
Society or the Editorial Board of The Journal of Neuroscience, to ensure
that relevant prior discoveries are appropriately acknowledged in
manuscripts that are submitted to the Journal for publication.

Questions raised about the conduct of experiments or their
presentation will be evaluated preliminarily by the Editor of The Journal
of Neuroscience (in the case of an article in the Journal) or by the Chair
of the Program Committee (in the case of an abstract), in consultation
with the Chair of the Publications Committee and the Secretary of the
Society. If possible, the matter may be resolved informally at this level.
However, if deemed appropriate, the matter will be referred to the
institution where the scientific work in question was done. There, it
would be expected that the matter would be reviewed in accordance with
institutional procedures for handling allegations of misconduct. At all
stages, every effort should be made to ensure that the process is fair and
just, both for those who are accused of misconduct and for those who
have raised the issue of scientific misconduct.

Based on their own findings or those of the institution, the Journal
Editor or the Chair of the Program Committee, in consultation with the
Chair of the Publications Committee and the Secretary of the Society,
may recommend action to the Publications Committee. The Publications
Committee will then decide on appropriate action, including, for
example, retracting a published report. The Council of the Society and the
relevant institution will be informed of any action that is taken. Council
retains the right to consider additional action. In accordance with the
Bylaws, this action could include, for example, expulsion from the
Society. If it is found that allegations were not made in good faith, or were
maliciously motivated, action may be recommended for those
responsible.

In the event that a published article or abstract is to be retracted, a
statement of retraction will be published in The Journal of Neuroscience
or in the 4bstracts for the next Annual Meeting.

vii



CHRONOLOGICAL LIST OF SESSIONS

(See page xix for Thematic List of Sessions)

Session Session
Number & Title Page  Number & Title Page
SATU RDAY, Nowv. 11 24. Hormones and development I ........................ 37
25. Glia and other non-neuronal cellsI .................... 41
Panel—3:00 p.m. 26. Cerebral cortex and limbic systemI ................... 44
1. Panel on Responsible Conduct in Science . . ... ... No Abstract 27. Cytoskeleton transport and membrane targeting:
cytoskeletal proteins . ............. ... ... ... ... .. 47
Decade of the Brain Lecture—8:00 p.m. 28. Cytoskeleton transport and membrane targeting: organelles
2. Illusions of Body Image in Neurological Disease: What They and Proteins .. ...ttt 49
Reveal about Human Nature 29. Gene structure and function . ........... ... .. ... .. .. 51
Chaired by: VS. RAMACHANDRAN .......... No Abstract 30. Ligand-gated ionchannelsT ......................... 54
31. Calcium channels: modulation by
SUNDAY; NOV- 1 2 intracellular messengers ................ .. ... .. ... .. 57
32. Ion channels: cell functionI ......................... 60
Symposia—8:00 a.m. 33. lon channels: cell function Il . ........................ 63
3. Molecular Biological Studies of the Newly Cloned Opioid 34. Acetylcholine ............ ... .. .. .. .. 66
Receptors 35. Acetylcholine: distribution .......................... 68
Chaired by: H.AKIL ........ ... ... ... ............ 1 36. Acetylcholine receptor: nicotinic—structure/function . . . ... 70
4. Cellular and Molecular Mechanisms of Integration 37. Excitatory amino acids: excitotoxicity I . ................ 72
in Mammalian Retina 38. Excitatory amino acids: excitotoxicity II .. .............. 75
Chaired by: GL.FAIN . ... .. ... .. ... .. ... ... ...... 1 39. Excitatory amino acid receptors I . .................... 77
40. Excitatory amino acidreceptors I .. ................... 80
Special Lecture—10:00 a.m. 4]. Excitatory amino acid receptors III .................... 83
5. The Basal Ganglia and Parkinson’s Disease: Lessons from the 42. Peptides: physiological effects I .. ..................... 87
Laboratory and the Operating Room 43. Catecholamines: gene structure and regulation ........... 90
MR.DELONG ....... ... .. .. . ... . ... No Abstract 44. Receptor modulation, up- and down-regulationI .......... 94
45. Neural-immune interactions: cytokines I . ............... 97
Warner-Lambert Lecture—11:15 a.m. 46. Hypothalamic-pituitary-gonadal regulation I ............ 100
6. Embryonic Chimeras to Study the Development of the Nervous 47. Subcortical somatosensory pathways I ................. 103
System 48. Subcortical somatosensory pathways I ................ 106
NNM.LEDOUARIN ...................... No Abstract 49. Subcortical somatosensory pathways III ............... 109
50. Somatosensory cortex and thalamocortical
Slides Sessions—8:00 a.m. relationships I ...... .. ... . ... . ... . ... ..., 111
7. NeuronaldeathI ............ ... ... ... .. .. ....... 1 51. Somatosensory cortex and thalamocortical
8. NeurogliaandmyelinI .............................. 3 relationships IT . ......... .. .. .. .. ... .. .. ... .... 115
9. Beta-amyloid: ApoE I ....... ... .. .. ... .. .. ... ... ... 5 52. Somatosensory cortex and thalamocortical
10. Ingestive behavior—peptides . . . ....................... 7 relationships Il .. ... ... ... .. .. ... .. .. ... .... 117
I1. Acetylcholine receptor: nicotinic I .. ..................... 9 53. Somatosensory cortex and thalamocortical relationships:
12. Subcortical visual pathways I ........................ 11 barrels I . ... ... .. .. 119
13. Process outgrowth, growth cones, and sprouting I ......... 13 54. Somatosensory cortex and thalamocortical relationships:
14. Cardiovascular regulation: central modulation ............ 15 barrels IT .. ... ... .. 122
15. Visual cortex: extrastriate—ventral stream [ ............. 18 5S. Visual psychophysics and behavior I ... ............... 124
16. Genetic models of human neuropsychiatric 56. Auditory systems: central physiology I ................ 127
disorders I . ...... ... .. ... .. . . ... 20 57. Olfactory senses: olfactory receptorcells .............. 130
17. Visual cortex: striate I .. ............................ 21 58. Olfactory senses: invertebrates . ..................... 133
18. Presynaptic mechanisms I ........................... 23 59. Vestibular system: vestibuloocular reflex—
19. GABA receptors: regulation and recombinant humanstudies .. ........... ... ... .. . ... 135
EXPIESSION . . o\ttt ettt et 25 60. Vestibular system: vestibuloocular reflex—physiology
20. Neural plasticity ............ ..o, 27 andbehavior ...... ... ... ... L Ll 137
61. Oculomotor system: smooth movements ............... 140
Poster Sessions—8:00 a.m. 62. Spinal cord and brainstem: pattern generation ........... 142
21. Cell differentiation and migration I .................... 29 63. Spinal cord and brainstem: cellular neurophysiology . .. ... 144
22. Neurotrophic factors: expression and regulation I ......... 32 64. Circuitry and pattern generation:
23. Neurotrophic factors: expression and regulation I . ... .. ... 35 modelsandmethods ......... ... ... .. ... ... .. ... 146
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Session Session
Number & Title Page Number & Title Page
65. Circuitry and pattern generation: simple systems . ........ 149 Special Lecture—1:00 p.m.
66. Circuitry and pattern generation: modulation of CPG .. ... 152 106. Molecular Mechanisms in Synaptic Vesicle Endocytosis
67. Comparative neuroanatomy: forebrainI ................ 154 and Recycling
68. Brain metabolism and blood flow: pharmacology ........ 156 PDECAMILLI ........ ... .. . .. .. ...... No Abstract
69. Learning and memory: pharmacology I ................ 158
70. Learning and memory: pharmacology IT ............... 161 Special Lecture—4:15 p.m.
71. Learning and memory: pharmacology III .............. 164 107. Dynamic Modulation of Neurons and Networks
72. Neural plasticity: synaptic properties . . ................ 168 EE MARDER....... ... .. .. .. .. .. .. ... No Abstract
73. Neural plasticity: lesions and recovery . ................ 170
74. Neural plasticity: molecules and pharmacology .......... 173 Slide Sessions—1:00 p.m.
75. Motivation and emotion: self-stimulation . .............. 176 108. Alzheimer’s disease: neurofibrillary degeneration . ....... 255
76. Biological rhythms and sleep: anatomy ................ 178 109. Beta-amyloid: animal models 1 ...................... 257
77. Biological rhythms and sleep: neurotransmitters and 110. MentalillnessI ......... .. ... .. .. .. .. .. ...... 259
hormones I ...... .. ... .. ... . . . ..., 179 111. Long-term potentiation: pharmacology I ............... 261
78. Biological rhythms and sleep: melatonin and pineal ...... 182 112. Hypothalamic-pituitary-gonadal regulation I ........... 263
79. Neuroethology: electroreception ..................... 184 113. Serotoninreceptors I ........ .. ... ... .. .. ........ 266
80. Hormonal control of reproductive behavior: receptors, 114. Control of posture and movement: motor control I . ... ... 268
chemistry, andanatomy ............... ... .. ... ..... 188 115, Cerebellum ........ ... . ... .. .. ... ... 270
81. Monoamines and behavior: mental disorders, models, 116. CognitionI ...... ... .. .. .. ... ... .. ... .. ... .... 272
andtreatments . ............. ... .., 191 117. Learning and memory: systems and functions I .......... 274
82. Aging: animalmodels ............... ... .. ... ..., 196 118. Pattern formation, compartments and boundaries I ....... 276
83. Genetic models of human neuropsychiatric 119. Neurotrophic factors: biologic effects I ................ 278
disorders II . ... .. ... ... .. 199 120. Visual cortex: extrastriate—dorsal stream 1 ............. 280
84. Epilepsy: anticonvulsantdrugs I ..................... 201 121. Potassium channel structure, function and
85. Beta-amyloid: gene expression ...................... 205 expression I ..... .. ... ... .. .. i 282
86. Beta-amyloid: protein interactions .................... 207
87. Ischemia:enzymes ............................... 209 Poster Sessions—1:00 p.m.
88. Ischemia: gliaandedema ................. ... ... ... 211 122. Genesis of neuronsand glial ....................... 284
89. Ischemia: glucose, pH and temperature ................ 213 123.  Axon guidance mechanisms and pathways1 ............ 288
90. Ischemia: ionic mechanisms ........................ 216 124. Axon guidance mechanisms and pathwaysII ............ 291
91. Ischemia: inflammation and coagulation ............... 219 125. Neurotrophic factors: expression and regulation III ... .... 294
92. Ischemia:imaging . .............c.ouiiunineunen... 221 126. Neurotrophic factors: expression and regulation IV ... . ... 297
93. Ischemia:models .............. .. .. .. ... .. ... .. 225 127. Neuronaldeath Il ......... ... .. ... .. ... ... ....... 300
94. Ischemia: trophic factors, peptides and hormones . ....... 228 128. Glia and other non-neuronal cells II .. ................ 303
95. Trauma:spinalcord .. ........... ... .. ... ... .. ..... 231 129. Cerebral cortex and limbic system IT . .............. ... 306
96. Infectious diseases: HIV—pathogenesis ............... 233 130. Optic nerve regeneration . .......................... 308
97. Infectious diseases: HIV—diagnosis and treatment .. ... .. 236 131. Regeneration of nervous systems . . ................... 311
98. Mental illness—schizophrenial ..................... 237 132. Assisted axonal regeneration . ....................... 312
99. Neuwrotoxins I ............ .. .. .. . .. . . .. 240 133. Transplantation: Parkinson’s disease—related ........... 315
134. NeurogliaandmyelinIT ... ......................... 318
(History and Teaching Posters will be posted the entire week.) 135. Neurogliaand myelin IIl ........................... 322
136. Presynaptic mechanisms II ......................... 325
100. History of neuroscience ...... Ceeteeeiaeaeae e 244 137. Presynaptic mechanisms IIT ......................... 328
101. Teaching of neuroscience: curriculum development ... .247 138. Presynaptic mechanisms IV ......................... 331
102. Teaching of neuroscience: computer programs 139. Presynaptic mechanismsV ......................... 334
and internet ..... ettt ittt 251 140. Calcium channels: modulation by peptide toxins ......... 338
103. Teaching of neuroscience: laboratory courses 141. Calcium channels: modulation by non-peptide
and exercises ........c.ceiiiiiiiiieirntrieetennnn 253 NEUrotranSmItters . . .. ..ottt 340
142. Acetylcholine receptor: nicotinic—biophysics ........... 343
Symposia—1:00 p.m. 143.  Acetylcholine receptor: nicotinic—acetylcholine-
104. Patterns of Activity Shaped by Local Circuitry in regulation, distribution, and physiology ................ 344
Mammalian Visual Cortex 144. Excitatory amino acids: anatomy and physiology—
Chaired by: JS.LUND . ........ ... ... ... ... .... 254 regional localization ............ ... ... ... .. .... 346
105. From Fos to Proteolysis: Molecular Events in 145. Excitatory amino acids: pharmacology—drugs .......... 349
Brain Ischemia 146. GABAreceptors ......... ... ... .. .. .. .. ... ..... 354
Chaired by: FR.SHARP .......................... 254 147. Neuropeptide localization: endocrine peptides . .......... 357
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148. Opioids: anatomy, physiology and behavior I ............ 360 197. Degenerative disease: other—metabolic
149. Catecholamine receptors: antisense and knock outs .. .. ... 363 and inflammatory ........... ... . ... . 485
150. Catecholamine receptors: distribution ................. 365 198. Degenerative disease: other—Huntingtons ............. 488
151. Other neurotransmitters: adenosine ................... 366 199. Degenerative disease: other—ALS and dementias .. ...... 491
152. Interactions between neurotransmitters I ............... 368 200. Trauma models and cell biology ..................... 494
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154. Uptake and transporters: catecholamines I .............. 373 101. Teaching of neuroscience: curriculum development ... .247
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156. Sensory systems: spinalcord II ...................... 379 andinternet ...........cciiiiiiiiiiietierenaenn 251
157. Sensory systems: spinal cord IIl ..................... 381 103. Teaching of neuroscience: laboratory courses
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131. Regeneration of nervous systems . ...................... Poster Sun PM
611. Retinaldevelopment ................................. Poster Wed AM
233. Sensory systems: activity-dependent mechanisms
ofdevelopment ........ ... ... ... .. ... . . . Poster Mon AM
232. Sensory systems: central and peripheral responses
tONEIVE IMJUIY .. ..ottt Poster Mon AM
235. Sensory systems: olfactory, gustatory, and
acoustico-vestibular development ... ......... ... ... ... .. Poster Mon AM
234. Sensory systems: somatosensory development ............. Poster Mon AM
329. Transplant-assisted axonal regeneration . .. ................ Poster Mon PM
330. TransplantationI ........... .. .. ... ... .. ... . ..... Poster Mon PM
691. Transplantation Il ........... .. ... .. ... .. ... .. ... ... Slide Wed PM
796. Transplantation: dissociated cells ....................... Poster Thu AM
518. Transplantation: evidence of function .................... Poster Tue PM
613. Transplantation: growth factors ................ ... ... ... Poster Wed AM
133. Transplantation: Parkinson’s disease—related .............. Poster Sun PM
706. Visual cortical developmentI .................. ... ... .. Poster | Wed PM
79S. Visual cortical development IT. ......... ... ... .. ... ... .. Poster Thu AM

THeME B: CeLL BioLoGgy

331. Blood-brain barrier: function . . . ....... ... ... L L L. Poster Mon PM
688. Blood-brain barrier:other ........... .. ... ... . . ... Slide Wed PM
429. Blood-brain barrier: pathology and disease ................ Poster Tue AM
27. Cytoskeleton transport and membrane targeting:
cytoskeletal proteins . ............... ... Poster Sun AM
28. Cytoskeleton transport and membrane targeting:
organellesand proteins . .............. ... .. ... ... ..... Poster Sun AM
29. Gene structure and functionl ........... .. ... .. L. ... Poster Sun AM
332. Genestructure and function Il .. ...... ... ... .. ... .. .. Poster Mon PM
497. Gene structure and function IIT . ..... ... ... ... .. ... ... Slide Tue PM
521. Gene structure and function IV . ... .. .. ... ... .. .. ... Poster Tue PM
710. Gene structure and function V. ... ... ... ... ..o L. Poster Wed PM
519. Membrane composition and cell-surface :
macromolecules I ......... ... .. .. .. . i L. Poster Tue PM
520. Membrane composition and cell-surface
macromolecules IT ........ ... ... ... . .. .. . ... Poster Tue PM
8. Neurogliaandmyelinl ........... ... .. ... .. ......... Slide | Sun AM
134. NeurogliaandmyelinII .............................. Poster Sun PM
135. NeurogliaandmyelinIIl .............................. Poster Sun PM
239. Neurogliaandmyelin IV ............ .. ... .. .. ....... Poster Mon AM
428. NeurogliaandmyelinV ....... ... . ... .. ... .. ... ... Poster Tue AM
238. Staining, tracing, and imaging techniques I ................ Poster Mon AM
427. Staining, tracing, and imaging techniques II ............... Poster Tue AM
708. Staining, tracing, and imaging techniques III .. ............. Poster Wed PM
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709. Staining, tracing, and imaging techniques IV .. ....... ... .. Poster Wed PM
THEME C: EXCITABLE MEMBRANES AND
SYNAPTIC TRANSMISSION
508. Calcium channel structure, function and expressionI ........ Slide Tue PM
617. Calcium channel structure, function and expression Il .. ... ... Poster Wed AM
618. Calcium channel structure, function and expression III ....... Poster Wed AM
620. Calcium channels: characterization and electrophysiology . . . . . Poster Wed AM
799. Calcium channels: miscellaneous blockers ................ Poster Thu AM
31. Calcium channels: modulation by intracellular messengers . ... Poster Sun AM
141. Calcium channels: modulation by
non-peptide neurotransmitters . .. ....................... Poster Sun PM
140. Calcium channels: modulation by peptide toxins ............ Poster Sun PM
619. Calcium channels: modulation by peptides and hormones . . . . . Poster Wed AM
214. Calcium channels: physiology, pharmacology
andmodulationl ........ ... ... .. . L. Slide Mon AM
690. Calcium channels: physiology, pharmacology
andmodulation I ........... .. .. .. .. .. ... .. ..... Slide Wed PM
798. Chloride and other channels ........................... Poster Thu AM
32. lon channels: cell function I ........................... Poster Sun AM
33. Ionchannels: cell function IT .. ......................... Poster Sun AM
783. Ion channels: cell function III .......................... Slide Thu AM
30. Ligand-gatedionchannelsI ........................... Poster Sun AM
498. Ligand-gatedionchannelsIT . .......................... Slide Tue PM
713. Ligand-gated ion channels IIl . ......................... Poster Wed PM
111. Long-term potentiation: pharmacology I .................. Slide| Sun PM
522. Long-term potentiation: pharmacology II ................. Poster Tue PM
523. Long-term potentiation: pharmacology Il . ................ Poster Tue PM
245. Long-term potentiation: physiology I .................... Poster Mon AM
246. Long-term potentiation: physiology II . ................... Poster Mon AM
433. Long-term potentiation: physiology III ................... Poster Tue AM
434. Long-term potentiation: physiology IV ................... Poster Tue AM
711. Long-term potentiation: physiology V .. .................. Poster Wed PM
712. Long-term potentiation: physiology VI ................... Poster Wed PM
788. Long-term potentiation: physiology VII .................. Slide Thu AM
680. Molecular Organization of the Postsynaptic
Membrane .......... et eeeitiieei et Symp Wed PM
777. Opioidergic Modulation of Long-term Potentiation
in the Hippocampus: Insights Peptidergic
Regulation of Synaptic Plasticity ...... Ceeeeeeees e Symp Thu AM
333. Pharmacology of synaptic transmission I ................. Poster Mon PM
615. Pharmacology of synaptic transmission II ................. Poster Wed AM
616. Pharmacology of synaptic transmission III ................ Poster Wed AM
240. Postsynaptic mechanisms I ............................ Poster Mon AM
241. Postsynaptic mechanisms Il ........................... Poster Mon AM
242. Postsynapticmechanisms III ........................... Poster Mon AM
243. Postsynaptic mechanisms [V ....... ... .. .. .. .. ... ... Poster Mon AM
244. Postsynaptic mechanisms V. ........... .. ... .. ... ... ... Poster Mon AM
684. Postsynaptic mechanisms VI ........................ ... Slide Wed PM
209. Potassium channel physiology, pharmacology
and modulation ......... ... ... .. ... .. .. .. ... ... .. Slide Mon AM
718. Potassium channel physiology, pharmacology
andmodulation I ....... .. .. .. .. .. ... ... ... ... .... Poster Wed PM
719. Potassium channel physiology, pharmacology
and modulation III .. ......... .. ... ... .. ... .......... Poster Wed PM
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720. Potassium channel physiology, pharmacology

and modulationIV ... ... ... .. ... .. ... ... Poster Wed PM
121. Potassium channel structure, function and expression ....... Slide | Sun PM
412. Potassium channel structure, function and expression Il ... ... Slide Tue AM
524. Potassium channel structure, function and expressionIII . . . . .. Poster Tue PM
525. Potassium channel structure, function and expression IV . ... .. Poster Tue PM
18. Presynapticmechanisms I ............... .. ... ........ Slide | Sun AM
136. Presynaptic mechanisms I ..................... ... .... Poster Sun PM
137. Presynaptic mechanisms Il . . ........... ... .. .. ... .... Poster Sun PM
138. Presynaptic mechanisms IV ......... ... ... .. ... ... ... Poster Sun PM
139. Presynaptic mechanismsV ........ ... .. ... ... .. .. ... Poster Sun PM
430. Presynaptic mechanisms VI. ... ... ... ... ... .. ... ... Poster Tue AM
431. Presynaptic mechanisms VII ........................... Poster Tue AM
432. Presynaptic mechanisms VIIT .......................... Poster Tue AM
599. Presynaptic mechanismsIX ............. .. ... ... ... ... Slide Wed AM
T4, Sodiumchannels ........... ... ... ... ... ........ Poster Wed PM
715. Sodiumchannels IT .................................. Poster Wed PM
716. Sodiumchannels IIT .......... ... ... ... ........... Poster Wed PM
717. SodiumchannelsIV ....... ... ... ... ... ... ... ...... Poster Wed PM

THEME D: NEUROTRANSMITTERS, MODULATORS,
TRANSPORTERS, AND RECEPTORS

34 Acetylcholine ........... .. .. .. ... . ... Poster Sun AM
801. Acetylcholine receptor muscarinic: agonist/antagonist
forreceptors ... ... Poster Thu AM
800. Acetylcholine receptor muscarinic: muscarinic
receptors—molecular biology and electrophysiology ........ Poster ) Thu AM
802. Acetylcholine receptor muscarinic: receptors—expression . ... Poster Thu AM
1. Acetylcholine receptor: nicotinic I ...................... Slide | Sun AM
621. Acetylcholine receptor: nicotinic IT . ..................... Poster Wed AM
528. Acetylcholine receptor: nicotinic expression ............... Poster Tue PM
527. Acetylcholine receptor: nicotinic expression
and treatmenteffects . . .......... ... ... L L Poster Tue PM
526. Acetylcholine receptor: nicotinic—acetylcholine-
effects of nicotine on specific brainregions ............... Poster Tue PM
334. Acetylcholine receptor: nicotinic—acetylcholine-
genetics:molecular . ... .. L L L i Poster Mon PM
247.  Acetylcholine receptor: nicotinic—acetylcholine-
pharmacology and behavior ........... ... .. ... ... . ..., Poster Mon AM
143.  Acetylcholine receptor: nicotinic—acetylcholine-
regulation, distribution, and physiology .................. Poster Sun PM
142.  Acetylcholine receptor: nicotinic—biophysics ... ........... Poster Sun PM
721. Acetylcholine receptor: nicotinic-—pharmacology ........... Poster Wed PM
36. Acetylcholine receptor: nicotinic—structure/function ........ Poster Sun AM
35. Acetylcholine: distribution . ........................... Poster Sun AM
839. Acetylcholine: modulators ........... ... .. ... .. .. ... Poster Thu AM
544. Behavioral pharmacology I ............. ... ... .. ... .... Poster Tue PM
637. Behavioral pharmacology IT ......... ... .. ... .. ... ... .. Poster Wed AM
305. Behavioral pharmacology: psychostimulants ............... Slide Mon PM
445. Behavioral pharmacology: serotonin and dopamine . ......... Poster Tue AM
632. Catecholamine receptors: alpha adrenergic ................ Poster Wed AM
149. Catecholamine receptors: antisense and knock outs .. ........ Poster Sun PM
633. Catecholamine receptors: beta adrenergic ................. Poster Wed AM
44]1. Catecholamine receptors: D, and D, pharmacology .......... Poster Tue AM
252. Catecholamine receptors: D,, D,, D, pharmacology .......... Poster Mon AM
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150. Catecholamine receptors: distribution . ................... Poster Sun PM
807. Catecholamine receptors: genetics . . . . ................... Poster Thu AM
340. Catecholamine receptors: in vivo drug effects I . ............ Poster Mon PM
341. Catecholamine receptors: in vivo drug effects I ............ Poster Mon PM
253. Catecholamine receptors: structure and function ............ Poster Mon AM
596. Catecholamines ................ ... ..o iiiiunienn..n. Slide Wed AM
446. Catecholamines: biosynthetic enzymes ................... Poster Tue AM
448. Catecholamines: electrophysiological studies .............. Poster Tue AM
43. Catecholamines: gene structure and regulation ............. Poster Sun AM
447. Catecholamines: microdialysis/voltammetric studies ......... Poster Tue AM
257. Catecholamines: noradrenergic systems .................. Poster Mon AM
39. Excitatory amino acidreceptors I ....................... Poster Sun AM
40. Excitatory amino acidreceptors IT . .. .................... Poster Sun AM
41. Excitatory amino acidreceptors III .. .................... Poster Sun AM
308. Excitatory amino acid receptors IV .. .................... Slide Mon PM
335. Excitatory amino acid receptors V... .................... Poster Mon PM
336. Excitatory amino acid receptors VI ...................... Poster Mon PM
337. Excitatory amino acid receptors VII .. ................... Poster Mon PM
338. Excitatory amino acid receptors VIIT . . .. ................. Poster Mon PM
437. Excitatory amino acid receptors IX .. ......... ... ... ... Poster Tue AM
438. Excitatory amino acid receptors X ...................... Poster Tue AM
439. Excitatory amino acid receptors XI ...................... Poster Tue AM
623. Excitatory amino acid receptors XII ..................... Poster Wed AM
781. Excitatory amino acid receptors XIII . . . .................. Slide Thu AM
722. Excitatory amino acid receptors: receptor localization . . . ... .. Poster Wed PM
249. Excitatory amino acids: anatomy and physiology I .......... Poster Mon AM
250. Excitatory amino acids: anatomy and physiology I . ......... Poster Mon AM
144. Excitatory amino acids: anatomy and
physiology—regional localization ....................... Poster Sun PM
37. Excitatory amino acids: excitotoxicity I .................. Poster Sun AM
38. Excitatory amino acids: excitotoxicity I .................. Poster Sun AM
217. Excitatory amino acids: excitotoxicity IIl ................. Slide Mon AM
248. Excitatory amino acids: excitotoxicity IV ................. Poster Mon AM
409. Excitatory amino acids: excitotoxicity V .................. Slide Tue AM
529. Excitatory amino acids: excitotoxicity VI ................. Poster Tue PM
530. Excitatory amino acids: excitotoxicity VI ... .............. Poster Tue PM
622. Excitatory amino acids: excitotoxicity VIII ................ Poster Wed AM
803. Excitatory amino acids: excitotoxicity IX ................. Poster Thu AM
145. Excitatory amino acids: pharmacology—drugs ............. Poster Sun PM
251. Excitatory amino acids: pharmacology—mGIuRs ........... Poster Mon AM
436. Excitatory amino acids: pharmacology—NMDA ........... Poster Tue AM
499. Excitatory amino acids: pharmacology—NMDA/AMPA
TECEPIOTS & . vt vttt ettt ettt et e Slide Tue PM
435. Excitatory amino acids: pharmacology—secondary
IMESSENEET .« o o v vttt ettt ittt e e Poster Tue AM
146. GABAreceptorsI ....... ... ... Poster Sun PM
339. GABAreceptorsIT ... ... ... ... .. Poster Mon PM
531. GABAreceptors Il .. ..... .. ... ... ... ... . ..., Poster Tue PM
624. GABAreceptors IV ... ... ... ... Poster Wed AM
723. GABATreceptors V ... ... ... Poster Wed PM
804. GABAreceptors VI.. ... ... ... .. ittt Poster Thu AM
408. GABA receptors: neuromodulators ...................... Slide Tue AM
19. GABA receptors: regulation and recombinant
EXPIESSION ...ttt e Slide| Sun AM
299. Gap Junctions in the Normal and Pathologic
Nervous System .......c.ceveeieiineenennnnenns N Symp Mon PM
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152. Interactions between neurotransmitters I . ................. Poster Sun PM
153. Interactions between neurotransmitters II .. ............... Poster Sun PM
541. Interactions between neurotransmitters III .. ............... Poster Tue PM
542. Interactions between neurotransmitters IV . .. ... ... ..... Poster Tue PM
584. Ligand-Gated Ion Channel Superfamily Feud ........... Symp Wed AM
3. Molecular Biological Studies of the Newly Cloned
Opioid Receptors ...........cociitiiiiiiieiennnnnnns Symp Sun AM

805. Neuropeptide localization: CNS regulation ................ Poster Thu AM
147. Neuropeptide localization: endocrine peptides . . . ........... Poster Sun PM
440. Neuropeptide localization: sensory peptides ............... Poster Tue AM
300. Neurotransmitter characterization and degradation .......... Slide Mon PM
725. Neurotransmitter processing .. ...............c..c..c..... Poster Wed PM
626. Neurotransmitterrelease ................... ... ... ..... Poster Wed AM
219. Opioidreceptors I ....... ... .. .. .. .. il Slide Mon AM
784. OpioidreceptorsII ...... .. ... .. .. .. .. .. . . ... Slide Thu AM
533. Opioid receptors: cell biology and physiology .............. Poster Tue PM
534. Opioid receptors: development and regulation . . ............ Poster Tue PM
535. Opioid receptors: localization .......................... Poster Tue PM
629. Opioid receptors: molecular biology ..................... Poster Wed AM
630. Opioid receptors: pharmacology ........................ Poster Wed AM
631. Opioid receptors: sigma receptors . ...................... Poster Wed AM

148. Opioids: anatomy, physiology and behavior I .............. Poster Sun PM
536. Opioids: anatomy, physiology and behavior I .............. Poster Tue PM
726. Opioids: anatomy, physiology and behavior III ............. Poster Wed PM
151. Other neurotransmitters: adenosine . ..................... Poster Sun PM
634. Other neurotransmitters: GABA, glycine, purine . ........... Poster Wed AM
729. Other neurotransmitters: histamine ...................... Poster Wed PM
810. Other neurotransmitters: miscellaneous . .................. Poster ) Thu AM
254. Other neurotransmitters: nitricoxide ..................... Poster Mon AM
402. Peptide receptor structure and function .................. Slide Tue AM
532. Peptide receptor structure and function II ................. Poster Tue PM
625. Peptide receptor structure and function Il . .. .............. Poster Wed AM
724. Peptide receptor structure and function IV ........ .. e Poster Wed PM

42. Peptides: physiological effects I ........................ Poster Sun AM
627. Peptides: physiological effects I1 .. ...................... Poster Wed AM
628. Peptides: physiological effects III . ...................... Poster Wed AM
806. Peptides: physiological effects IV ....................... Poster Thu AM
210. Peptides: physiology and anatomy . ...................... Slide Mon AM

44. Receptor modulation, up- and down-regulationI ............ Poster Sun AM
449. Receptor modulation, up- and down-regulation I ........... Poster Tue AM
635. Regional localization of receptors and transmitters I .. ....... Poster Wed AM
636. Regional localization of receptors and transmitters II . ....... Poster Wed AM
313. Secondmessengers I ...... ... ... ... .. .. ... . ... Slide Mon PM
345. Secondmessengers Il ......... .. ... .. .. .. . oL Poster Mon PM
346. Second messengers IIT ......... ... ... .. .. .. ... ... ... Poster Mon PM
732. Second messengers IV ....... ... ... .. .. .. ... ..., Poster Wed PM
813. Second messengersV .......... ... ..., Poster Thu AM
444. Second messengers: calcium . .......... ... .o, Poster Tue AM
731. Second messengers: G-proteins . . ....................... Poster Wed PM
812. Second messengers: kinases ................ .. ... Poster Thu AM
809. Serotomin . ... ... Poster Thu AM
113. Serotoninreceptors I ........... .. ... .. ... .. ... ... ... Slide | Sun PM
312. Serotoninreceptors Il ......... ... ... ... ... ... ... .. Slide Mon PM
727. Serotonin receptors: 5-HT, ......... .. ... ... .. .. ... ... Poster Wed PM
443. Serotonin receptors: S-HT, ........ ... ... ... ... ..... Poster Tue AM
808. Serotonin receptors: 5-HT, ............................ Poster Thu AM
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728. Serotonin receptors: 5-HT,, 5-HT,, 5-HT,, 5-HT, ........... Poster Wed PM
539. Serotonin receptors: autoreceptors . . ... ........veieun .. Poster Tue PM
538. Serotonin receptors: behavior . ......... ... ... ... L Poster Tue PM
537. Serotonin receptors: effectors . ........... ... .. .. ... ... Poster Tue PM
442. Serotonin receptors: structure and structure/function . . ....... Poster Tue AM
343. Serotonin: development . ... ........... ... .. ... ... Poster Mon PM
342. Serotonin:regulation ............. .. .. ... i, Poster Mon PM
540. Serotonin: uptake, function ........... ... ... ... ... .. Poster Tue PM
255. Transmitters in invertebrates: neuropeptides ............... Poster Mon AM
256. Transmitters in invertebrates: NO, amines, etc. ............. Poster Mon AM
154. Uptake and transporters: catecholamines I .. ............... Poster Sun PM
543. Uptake and transporters: catecholamines IT . ............... Poster Tue PM
730. Uptake and transporters: glutamate ...................... Poster Wed PM
811. Uptake and transporters: miscellaneous .. ................. Poster Thu AM
316. Uptake and transporters: monoamines . .. ................. Slide Mon PM
344. Uptake and transporters: serotonin . ..................... Poster Mon PM
THEME E: ENDOCRINE AND AUTONOMIC REGULATION
14. Cardiovascular regulation: central modulation .............. Slide| Sun AM
549. Cardiovascular regulation: determinants of sympathetic
NEIVE TESPONSE . . o v vt ite et ittt Poster Tue PM
354. Cardiovascular regulation: medullary reticular formation .. ... Poster Mon PM
550. Cardiovascular regulation: organization and pathology ....... Poster Tue PM
551. Cardiovascular regulation: pharmacology ................. Poster Tue PM
403. Cardiovascular regulation: spinalmedullary mechanisms . . . . .. Slide Tue AM
258. Cardiovascular regulation: supramedullary mechanisms . .. ... Poster Mon AM
259. Cardiovascular regulation: vagal organization .............. Poster Mon AM
353. Cardiovascular regulation: vagal pharmacology and
physiology . ...... ... Poster Mon PM
640. Gastrointestinal regulation: gastroesophageal control ........ Poster Wed AM
641. Gastrointestinal regulation: intestinal hepatic and
pancreatic control .. .......... ...l Poster . Wed AM
218. Hypothalamic-pituitary-adrenal regulation ................ Slide Mon AM
546. Hypothalamic-pituitary-adrenal regulation: CRF ............ Poster Tue PM
347. Hypothalamic-pituitary-adrenal regulation:
glucocorticoids . .......... .. Poster Mon PM
545. Hypothalamic-pituitary-adrenal regulation: other I .......... Poster Tue PM
638. Hypothalamic-pituitary-adrenal regulation: other I . . .. ... ... Poster Wed AM
46. Hypothalamic-pituitary-gonadal regulationI ............... Poster Sun AM
112. Hypothalamic-pituitary-gonadal regulation II .............. Slide{ Sun PM
405. Hypothalamic-pituitary-gonadal regulation Il . .. ........... Slide Tue AM
742. Hypothalamic-pituitary-gonadal regulationIV . ............ Poster Wed PM
743. Hypothalamic-pituitary-gonadal regulation V. .............. Poster Wed PM
744. Hypothalamic-pituitary-gonadal regulation V1 ... ........... Poster Wed PM
745. Hypothalamic-pituitary-gonadal regulation VII ............. Poster Wed PM
45. Neural-immune interactions: cytokines [ .................. Poster Sun AM
352. Neural-immune interactions: cytokines II ................. Poster Mon PM
548. Neural-immune interactions: depression and stress .......... Poster Tue PM
452. Neural-immune interactions: inflammation ................ Poster Tue AM
814. Neural-immune interactions: neurotransmitters and
neuromodulators . ....... ... .. L ol i Poster Thu AM
590. Neural-immune interactions: other ...................... Slide Wed AM
451. Neural-immune interactions: pathology ................... Poster Tue AM
547. Neuroendocrine regulation: hypothalamic peptides .......... Poster Tue PM
639. Neuroendocrine regulation: other I ...................... Poster Wed AM
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733. Neuroendocrine regulation: other II. .. ................... Poster Wed PM
782. Neuroendocrine regulation: other III .. ................... Slide Thu AM
351. Neuroendocrine regulation: thyroid and gonadal axes ........ Poster Mon PM
450. Neuroendocrine regulation: vasopressin and oxytocin . ....... Poster Tue AM
348. Osmoregulation: magnocellular endocrine neurons . ......... Poster Mon PM
349. Osmoregulation: mechanisms .......................... Poster Mon PM
736. Respiratory regulation: amino acid transmitters . .. .......... Poster Wed PM
737. Respiratory regulation: brainstem and spinal cord ........... Poster Wed PM
738. Respiratory regulation: central chemoreception ... .......... Poster Wed PM
740. Respiratory regulation: developmental mechanisms . ......... Poster Wed PM
741. Respiratory regulation: reflex mechanisms and
pathways . .. ... Poster Wed PM
739. Respiratory regulation: signal transduction
inthecarotidbody ............ .. .. .. .. .. ... . ... Poster Wed PM
492. Sensory Circumventricular Organs (CVOs):
Body-Brain Coupling and Mechanisms of
Afferent Signaling ............. B, ces Symp Tue PM
350. Thermoregulationand fever ........................... Poster Mon PM
734. Urogenital regulation: bladder and micturition ............. Poster Wed PM
735. Urogenital regulation: sexual function ... ................. Poster Wed PM
THEME F: SENSORY SYSTEMS
166. Auditory systems: central anatomy I ... ....... ... ... ... Poster Sun PM
271. Auditory systems: central anatomy II .................... Poster Mon AM
361. Auditory systems: central anatomy IIT .. .................. Poster Mon PM
56. Auditory systems: central physiology I ................... Poster Sun AM
165. Auditory systems: central physiology II .................. Poster Sun PM
269. Auditory systems: central physiology IIl .. ................ Poster Mon AM
270. Auditory systems: central physiology IV .................. Poster Mon AM
461. Auditory systems: central physiology V. .................. Poster Tue AM
462. Auditory systems: central physiology VI .................. Poster Tue AM
164. Auditory, vestibular, and lateral line: periphery ............. Poster Sun PM
4. Cellular and Molecular Mechanisms of Integration
in MammalianRetina ...............cooiiiiiiiaa... Symp Sun AM
686. Chemical senses ...............c.ouiiniiniiuninnen... Slide Wed PM
647. Damagedretinas .............c.coiiuiiniininienain... Poster Wed AM
651, GUSLAtOTY SENSES . . v vttt et et Poster Wed AM
505. Invertebrate sensoryandmotor .. ....................... Slide Tue PM
167. Invertebrate sensorysystemsI........... .. ... .. ... ... Poster Sun PM
168. Invertebrate sensory systems II ...... ... ... ... ... ... ... Poster Sun PM
463. Olfactory senses: accessory olfactory system .............. Poster Tue AM
58. Olfactory senses: invertebrates ......................... Poster Sun AM
464. Olfactory senses: olfactorybulb ........................ Poster Tue AM
465. Olfactory senses: olfactory cortex .. ..................... Poster Tue AM
57. Olfactory senses: olfactory receptorcells ................. Poster Sun AM
160. Pain modulation: anatomy and physiology—behavior ........ Poster Sun PM
644. Pain modulation: anatomy and physiology—brainstem . ...... Poster Wed AM
261. Pain modulation: anatomy and physiology—higher centers . ... Poster Mon AM
643. Pain modulation: anatomy and physiology—human studies . . . . Poster Wed AM
356. Pain modulation: anatomy and physiology—neuropathic
PAIN .. Poster Mon PM
159. Pain modulation: anatomy and physiology—periacqueductal
BIAY . et e Poster Sun PM
262. Pain modulation: anatomy and physiology—receptor
andNeIVE . ... ...t Poster Mon AM
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158. Pain modulation: anatomy and physiology—spinal cord I .. ... Poster Sun PM
552. Pain modulation: anatomy and physiology—spinal cord Il . ... Poster Tue PM
459. Pain modulation: pharmacology—allodynia ............... Poster Tue AM
263. Pain modulation: pharmacology—amino acids,
adenosine, cannabinoids . ........... .. .. .. . L. Poster Mon AM
553. Pain modulation: pharmacology—anesthetics .............. Poster Tue PM
357. Pain modulation: pharmacology—inflammation
and prostaglandins . ......... ... .. ... ... .. Poster Mon PM
554. Pain modulation: pharmacology—neuropeptides ... ......... Poster Tue PM
645. Pain modulation: pharmacology—NMDA and NO .......... Poster Wed AM
457. Pain modulation: pharmacology—opioids I ................ Poster Tue AM
458. Pain modulation: pharmacology—opioids II ............... Poster Tue AM
555. Pain modulation: pharmacology—serotonin, histamine,
catecholamines ........... .. ... .. ... .. .. .. ... Poster Tue PM
355. Pain pathways: gene expression .. ....................... Poster Mon PM
642. Pain pathways: humanstudies . .............. ... ... ... .. Poster Wed AM
260. Pain pathways: peripheral nerves and spinalcord ........... Poster Mon AM
456. Pain pathways: supraspinal centers ...................... Poster Tue AM
694. Pain: pathways and modulation ................. ... ..... Slide Wed PM
104. Patterns of Activity Shaped by Local Circuitry in
Mammalian Visual Cortex .............cccvvieienn.. Symp Sun PM
460. PhotoreceptorsandRPE .............................. Poster Tue AM
211 Retinal ... Slide Mon AM
413. Retinall ... ... .. . Slide Tue AM
5§56. Retinalll ....... ... .. .. . .. .. . . . Poster Tue PM
646. Retinal function .......... ... .. ... ... .. ... ... Poster Wed AM
161. Retinal subeellular mechanisms I ....................... Poster Sun PM
358. Retinal subcellular mechanisms IT .. ..................... Poster Mon PM
155. Sensory systems: spinalcord I ......................... Poster Sun PM
156. Sensory systems: spinalcord 1 ... ...................... Poster Sun PM
157. Sensory systems: spinal cord III .. ...................... Poster Sun PM
455. Somatic and visceral afferents: mechanoreceptors . ... ....... Poster Tue AM
454. Somatic and visceral afferents: nociceptors ................ Poster Tue AM
453. Somatic and visceral afferents: visceral afferents . . .......... Poster Tue AM
50. Somatosensory cortex and thalamocortical relationships I . . . .. Poster Sun AM
51. Somatosensory cortex and thalamocortical relationships I . ... Poster Sun AM
52. Somatosensory cortex and thalamocortical
relationships III . ... ... .. . .. . . Poster Sun AM
404. Somatosensory cortex and thalamocortical
relationships IV ... ... ... ... Slide Tue AM
692. Somatosensory cortex and thalamocortical
relationships V. .. ... ... . Slide Wed PM
53. Somatosensory cortex and thalamocortical
relationships: barrels I ........... ... ... ... ... .... Poster Sun AM
54. Somatosensory cortex and thalamocortical
relationships: barrels I .. .......... ... ... ... ....... Poster Sun AM
47. Subcortical somatosensory pathways [ ................... Poster Sun AM
48. Subcortical somatosensory pathways Il ... ................ Poster Sun AM
49. Subcortical somatosensory pathways III .................. Poster Sun AM
12. Subcortical visual pathways 1 .......................... Slide| Sun AM
264. Subcortical visual pathways I .. ........................ Poster Mon AM
26S. Subcortical visual pathways III .. ....................... Poster Mon AM
266. Subcortical visual pathways IV ......................... Poster Mon AM
693. Visual cortex: extrastriate—attention . . . . ................. Slide Wed PM
120. Visual cortex: extrastriate—dorsal stream I ................ Slide{ Sun PM
268. Visual cortex: extrastriate—dorsal stream II ............... Poster Mon AM
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359. Visual cortex: extrastriate—functional organizationl ........ Poster Mon PM
360. Visual cortex: extrastriate—functional organization Il ... ... .. Poster Mon PM
504. Visual cortex: extrastriate—functional organization III . ... ... Slide Tue PM

15. Visual cortex: extrastriate—ventral stream I ....... ... .. .. Slide | Sun AM
267. Visual cortex: extrastriate—ventral stream II .. ............. Poster Mon AM

17. Visual cortex:striate [ ... ....... .. .. ... .. ... ... .... Slide | Sun AM
162. Visual cortex: striate II .. .. ... .. ... .. ... ... ... ... Poster Sun PM
163. Visual cortex: striate IIl .. ........... ... ... .. ... ... ... Poster Sun PM
311. Visual cortex: striate IV . ....... ... ... ... .. ... ... Slide Mon PM
592. Visual cortex:striate V. . ......... ... ... ... Slide Wed AM
648. Visual cortex: striate VI . ....... ... .. ... . .. Poster Wed AM
649. Visual cortex: striate VII ......... .. .. .. ... ... ... ..... Poster Wed AM
650. Visual cortex: striate VIIT .. ....... .. ... ... ... ... .. Poster Wed AM
689. Visual cortex: striate IX . ........ ... ... . L Ll Slide Wed PM

55. Visual psychophysics and behavior I ..................... Poster Sun AM
212. Visual psychophysics and behavior II .................... Slide Mon AM
THEME G: MOTOR SYSTEMS AND

SENSORIMOTOR INTEGRATION
750. Basal ganglia: anatomy .. .............. ... .. . ... Poster Wed PM
817. Basal ganglia:behavior . .............. ... ... .. ... ... .. Poster Thu AM
749. Basal ganglia: drugs ofabuse ................ ... ... .. .. Poster Wed PM
560. Basal ganglia: movement disorders and
experimental models .. ......... ... .. ... . . L L. Poster Tue PM

170. Basal ganglia: neuron activity during behavior ............. Poster Sun PM
653. Basal ganglia: nigra and related systems . ................. Poster Wed AM
362. Basal ganglia: physiology ............ ... .. ... ... ...... Poster Mon PM
272. Basal ganglia: primate anatomy . ... ..................... Poster Mon AM
559. Basal ganglia: striatal anatomy ................ ... ...... Poster Tue PM
748. Basal ganglia: striatal systems . ................. ... ..... Poster Wed PM
466. Basal ganglia: thalamus ........... ... ... ... .. ... . ... Poster Tue AM
652. Basal ganglia: ventral striatal/ventral pallidal systems ........ Poster Wed AM
115. Cerebellum ........ ... .. ... . .. .. . i Slide | Sun PM
467. Cerebellum: anatomy and pharmacology .................. Poster Tue AM
363. Cerebellum: behavior, development, models ............... Poster Mon PM
364. Cerebellum: clinical studies ........................... Poster Mon PM
818. Cerebellum: geneticmodels ............ ... .. ... ..... Poster Thu AM
751. Cerebellum: physiology ............... .. ... .. ... ..... Poster Wed PM
696. Circuitry and pattern generation ........................ Slide Wed PM

64. Circuitry and pattern generation: models and methods ... .... Poster Sun AM

66. Circuitry and pattern generation: modulation of CPG ........ Poster Sun AM

65. Circuitry and pattern generation: simple systems ........... Poster Sun AM
277. Circuitry and pattern generation: spinalcord .. ............. Poster Mon AM
819. Control of posture and movement: human locomotion . .. . .. .. Poster Thu AM
172.  Control of posture and movement: injury and disease ........ Poster Sun PM

173.  Control of posture and movement: locomotion ............. Poster Sun PM
274. Control of posture and movement: modelling .............. Poster Mon AM

114. Control of posture and movement: motor control I ... ....... Slide | Sun PM
276. Control of posture and movement: motor control IT . ... ... ... Poster Mon AM
562. Control of posture and movement: motor units

andreflexes ........... .. .. .. i i Poster Tue PM

275. Control of posture and movement: posture I ............... Poster Mon AM
472. Control of posture and movement: posture II . . ............. Poster Tue AM
755. Control of posture and movement: prehension . .. ........... Poster Wed PM
174. Control of posture and movement: reaching I .............. Poster Sun PM
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756. Control of posture and movement: reaching [T . .. ........... Poster Wed PM
175. Invertebrate motor functions . ........................... Poster Sun PM
169. Motor cortex: anatomy .. ...............veneenennen... Poster Sun PM
815. Motor cortex: behavioral physiology, models I ............. Poster Thu AM
816. Motor cortex: behavioral physiology, models IT . ............ Poster Thu AM
746. Motor cortex: functional organization and plasticity I ........ Poster Wed PM
747. Motor cortex: functional organization and plasticity IT ....... Poster Wed PM
557. Motor cortex: humanstudies I ....................... ... Poster Tue PM
558. Motor cortex: human studies II ......................... Poster Tue PM
215. Motor SyStems: COTtEX . .. oot v v e ee e e e Slide Mon AM
563. Muscle: biomechanics . ............... ... .. ... .. ... Poster Tue PM
654. Muscle: cellular and molecular physiology ................ Poster Wed AM
300. New Vistas in the Control of Arm Movement
Trajectories .......... et ettt Symp Mon PM
753. Oculomotor system: brainstem and pretectum .. ............ Poster Wed PM
367. Oculomotor system: clinical studies ..................... Poster Mon PM
470. Oculomotor system: head movements and Listing’s Law . . . . .. Poster Tue AM
754. Oculomotor system: near response, blink, and muscle . .. .. ... Poster Wed PM
502. Oculomotor system: saccades .......................... Slide Tue PM
366. Oculomotor system: saccades—behavior and imaging . ... ... Poster Mon PM
469. Oculomotor system: saccades—cortex ................... Poster Tue AM
468. Oculomotor system: saccades—superior colliculus .......... Poster Tue AM
61. Oculomotor system: smooth movements .................. Poster Sun AM
216. Oculomotor system: smooth pursuit and
vestibuloocularreflex ............. ... .. ... .. ... ..... Slide Mon AM
561. Reflex function: animal studies ......................... Poster Tue PM
273. Reflex function: human studies . ........................ Poster Mon AM
369. Spinal cord and brainstem: anatomy . .................... Poster Mon PM
63. Spinal cord and brainstem: cellular neurophysiology . ........ Poster Sun AM
471. Spinal cord and brainstem: functional neurophysiology . ... ... Poster Tue AM
62. Spinal cord and brainstem: pattern generation . ............. Poster Sun AM
368. Spinal cord and brainstem: pharmacology and
tranSMItterS . . . ..ottt e Poster Mon PM
171. Spinal cord and brainstem: spinal reflexes .. ............... Poster Sun PM
365. Vestibular system: nerve and nuclei ..................... Poster Mon PM
752. Vestibular system: vestibularnuclei .. .................... Poster Wed PM
59. Vestibular system: vestibuloocular reflex—human studies . . . . . Poster Sun AM
60. Vestibular system: vestibuloocular reflex—physiology
andbehavior ....... ... .. ... L Poster Sun AM
THEME H: OTHER SYSTEMS OF THE CNS
371. Association cortex and thalamocortical relations: anatomy . ... Poster Mon PM
372. Association cortex and thalamocortical relations:
physiology ..... ... .. .. Poster Mon PM
474. Brain metabolism and blood flow: methods . ............... Poster Tue AM
178. Brain metabolism and blood flow: nitric oxide ............. Poster Sun PM
68. Brain metabolism and blood flow: pharmacology ........... Poster Sun AM
656. Brain metabolism and blood flow: physiology and
biochemistry . ..... ... ... Poster Wed AM
67. Comparative neuroanatomy: forebrainl .................. Poster Sun AM
177. Comparative neuroanatomy: forebrainII .................. Poster Sun PM
278. Comparative neuroanatomy: non-forebrain ................ Poster Mon AM
655. Limbic system and hypothalamus: amygdala and
hypothalamus ............... .. ... ... ... .. ... ...... Poster Wed AM
370. Limbic system and hypothalamus: anatomy ............... Poster Mon PM
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176. Limbic system and hypothalamus: chemical anatomy ........ Poster Sun PM
473. Limbic system and hypothalamus: function .............. Poster Tue AM
564. Limbic system and hypothalamus: functionII .............. Poster Tue PM
THEME I: NEURAL BAsis OF BEHAVIOR
82. Aging:animalmodels ........... ... .. .. .. .. .. .. ... Poster Sun AM
192. Aging: cellbiology ..........c.ouiiriiniineinenn.n. Poster Sun PM
668. Aging: primates includinghumans ................ ... ... Poster Wed AM
587. Biological rhythmsandsleep .................... ... ... Slide Wed AM
483. Biological rhythms and sleep: aging ..................... Poster Tue AM
76. Biological rhythms and sleep: anatomy ................... Poster Sun AM
484. Biological rhythms and sleep: disorders and
clinical studies ............ ... .. .. .. i, Poster Tue AM
78. Biological rhythms and sleep: melatonin and pineal ......... Poster Sun AM
658. Biological rhythms and sleep: molecular and
cellularbiology . ...... ... .. i Poster Wed AM
77. Biological rhythms and sleep: neurotransmitters
andhormonesI......... ... ... ... ... ... .. i Poster Sun AM
184. Biological rhythms and sleep: neurotransmitters
andhormones Il ........... ... .. ... .. .. .. .. Ll Poster Sun PM
185. Biological rhythms and sleep: neurotransmitters
andhormonesIII ........ .. ... .. .. ... .. .. ... .. .. .. Poster Sun PM
379. Biological rhythms and sleep: physiology I ................ Poster Mon PM
380. Biological rhythms and sleep: physiology I ............... Poster Mon PM
116. CognitionI ...... ... ... ... .. .. . . . . i Slide | Sun PM
179. CognitionII ......... .. ... . .. . . i Poster Sun PM
180. CognitionIIl ..... ... .. ... . ... . ... . . Poster Sun PM
279. CognitionIV ... ... ... Poster Mon AM
373. Cognition V... .. Poster Mon PM
374. Cognition VI ... ... .. Poster Mon PM
475. Cognition VII ... ... .. .. .. .. .. . Poster Tue AM
476. Cognition VIII ... ... ... .. .. ... .. . it Poster Tue AM
588. Cognition IX . ... ... Slide Wed AM
695. Cognition X .. ... ... e Slide Wed PM
757. Cognition XI .. ... i Poster Wed PM
779. Cognition XII ... ... ... ... ... . Slide Thu AM
820. Cognition XIIT .. ... ... .. ... ... ... ... ... ... Poster Thu AM
206. Drugsof abuse: alcohol 1 ............................. Slide Mon AM
485. Drugsofabuse:alcohol I .......... .. .. ... ... ... ... Poster Tue AM
486. Drugs of abuse: alcohol IIT . ................ .. .. ... ... Poster Tue AM
665. Drugs of abuse: alcohol IV . ........... ... ... .. .. ..... Poster Wed AM
666. Drugs of abuse:alcohol V... ... .. ... ... .. ... ... Poster Wed AM
825. Drugsofabuse:alcohol VI ........ ... ... ... ... ... .. Poster Thu AM
824. Drugs of abuse: alcohol and benzodiazepines .............. Poster Thu AM
384. Drugs of abuse: amphetamines and other stimulants I ... ..... Poster Mon PM
385. Drugs of abuse: amphetamines and other stimulants IT .. ..... Poster Mon PM
573. Drugs of abuse: amphetamines and other stimulants III . . . . ... Poster Tue PM
574. Drugs of abuse: amphetamines and other stimulants IV ... ... Poster Tue PM
826. Drugs of abuse: amphetamines and other stimulants V ... . ... Poster Thu AM
285. Drugsofabuse:cocaine I .......... ... ... . ... ....... Poster Mon AM
286. Drugsof abuse: cocaine Il ............................ Poster Mon AM
287. Drugsofabuse:cocaine III ............................ Poster Mon AM
288. Drugsofabuse:cocaineIV ............ ... .. .. .. ..... Poster Mon AM
765. Drugs of abuse: cocaineV ................. ... .. ...... Poster Wed PM
766. Drugs of abuse: cocaine VI ................ .. .. ... .... Poster Wed PM
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767. Drugs of abuse: cocaine VII ........................... Poster Wed PM
283. Drugs of abuse: cocaine—development I ................. Poster Mon AM
284. Drugs of abuse: cocaine—development IT . ............. ... Poster Mon AM
289. Drugs of abuse: opioids and others I ..................... Poster Mon AM
292. Drugs of abuse: opioidsand others IT .................... Poster Mon AM
290. Drugs of abuse: opioids and others—heroin and
cannabinoids . . ... ... . L Poster Mon AM
291. Drugs of abuse: opioids and others—morphine ............. Poster Mon AM
572. Hormonal control of reproductive behavior: behavioral
MEASUIES . . . o v vttt e et e e e e e e Poster Tue PM
282. Hormonal control of reproductive behavior: functional
ANALOIMY . . ottt et e e Poster Mon AM
190. Hormonal control of reproductive behavior: parenting
and sex differences ......... ... ... ... i, Poster Sun PM
80. Hormonal control of reproductive behavior: receptors,
chemistry, and anatomy .............................. Poster Sun AM
188. Ingestivebehaviorl........ ... ... ... ... ... ... .... Poster Sun PM
280. Ingestivebehavior I .......... ... ... ... ... ... .... Poster Mon AM
383. Ingestivebehavior IIT ............. ... ... ... ......... Poster Mon PM
410. Ingestive behavior IV ......... ... ... ... ... ... .. ... Slide Tue AM
571. IngestivebehaviorV ....... ... ... .. ... .. ... .. .. ... ... Poster Tue PM
660. Ingestivebehavior VI ........ ... .. ... .. ... .. ... ... ... Poster Wed AM
10. Ingestive behavior—peptides .......................... Slide| Sun AM
407. Invertebrate learning and behavior I . .................... Slide Tue AM
500. Invertebrate learning and behavior Il . .................... Slide Tue PM
569. Invertebrate learning and behavior IIT . ............. ... .. Poster Tue PM
570. Invertebrate learning and behavior IV . ................... Poster Tue PM
659. Invertebrate learning and behaviorV . .................... Poster Wed AM
69. Learning and memory: pharmacology I ................... Poster Sun AM
70. Learning and memory: pharmacology I .................. Poster Sun AM
71. Learning and memory: pharmacology Il ................. Poster Sun AM
377. Learning and memory: pharmacology IV . ................ Poster Mon PM
481. Learning and memory: pharmacology V .................. Poster Tue AM
482. Learning and memory: pharmacology VI ................. Poster Tue AM
375. Learning and memory: physiology I .................. ... Poster Mon PM
376. Learning and memory: physiology II .................... Poster Mon PM
758. Learning and memory: physiology III .................... Poster Wed PM
759. Learning and memory: physiology IV . ................... Poster Wed PM
117. Learning and memory: systems and functions I . ............ Slide| Sun PM
303. Learning and memory: systems and functions II ............ Slide Mon PM
477. Learning and memory: systems and functions III ........... Poster Tue AM
478. Learning and memory: systems and functions IV ........... Poster Tue AM
479. Learning and memory: systems and functions V ............ Poster Tue AM
480. Learning and memory: systems and functions VI ........... Poster Tue AM
565. Learning and memory: systems and functions VII .. ... ... ... Poster Tue PM
566. Learning and memory: systems and functions VIII .......... Poster Tue PM
567. Learning and memory: systems and functions IX ........... Poster Tue PM
586. Learning and memory: systems and functions X ............ Slide Wed AM
760. Learning and memory: systems and functions XI ........... Poster Wed PM
761. Learning and memory: systems and functions XII .. ... ... ... Poster Wed PM
762. Learning and memory: systems and functions XIII .......... Poster Wed PM
763. Learning and memory: systems and functions XIV .......... Poster Wed PM
662. Monoamines and behavior: dopamine I ................... Poster Wed AM
821. Monoamines and behavior: dopamine II .................. Poster Thu AM
81. Monoamines and behavior: mental disorders, models,
and treatments . ........... ... Poster Sun AM
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822. Monoamines and behavior: norepinephrine . ............... Poster Thu AM
663. Monoamines and behavior: serotonin . ................... Poster Wed AM
183. Motivation and emotion: animal models .................. Poster Sun PM
657. Motivation and emotion: biochemistry and
pharmacology ....... ... .. ... .. L L Poster Wed AM
378. Motivation and emotion: primates including humans . ........ Poster Mon PM
75. Motivation and emotion: self-stimulation ................. Poster Sun AM
778. Neural Control of Breathing ............. Ceeecesheaeas Symp Thu AM
20. Neural plasticity ...........c.c.veniinennnennen... Slide | Sun AM
73. Neural plasticity: lesions and recovery ................... Poster Sun AM
181. Neural plasticity: LTP .. ....... .. ... .. .. .. .. ... ..... Poster Sun PM
74. Neural plasticity: molecules and pharmacology . ............ Poster Sun AM
182. Neural plasticity: structural correlates .................... Poster Sun PM
72. Neural plasticity: synaptic properties . .. .................. Poster Sun AM
79. Neuroethology: electroreception ........................ Poster Sun AM
568. Neuroethology: fish .......... ... ... ... ... ... .... Poster Tue PM
187. Neuroethology: invertebrates . .. ........................ Poster Sun PM
186. Neuroethology: othertaxa ........... ... ... .. ... ... .... Poster Sun PM
381. Neuroethology: songbirds I ............................ Poster Mon PM
382. Neuroethology: songbirds IT ........................... Poster Mon PM
304. Neuropeptides and behavior I .......................... Slide Mon PM
664. Neuropeptides and behavior II ......................... Poster Wed AM
823. Neuropeptides and behavior IIT . ........................ Poster Thu AM
309. Psychotherapeuticdrugs ............ ... .. ... ... ... .. .. Slide Mon PM
386. Psychotherapeutic drugs: antidepressants ................. Poster Mon PM
191. Psychotherapeutic drugs: antipsychotics I ................. Poster Sun PM
667. Psychotherapeutic drugs: antipsychotics IT ................ Poster Wed AM
827. Psychotherapeutic drugs: other ......................... Poster A Thu AM
281. Stress:behavior .......... ... ... il Poster Mon AM
207. Stresst HPA axis ........... .. .ot Slide Mon AM
764. Stress: neurochemistry ............... .. .. ... Poster Wed PM
189. Stress: neurotransmitter Systems . ....................... Poster Sun PM
661. Stress: preclinical and clinical studies .................... Poster Wed AM
583. What Is the Specific Role of the Cerebellum
in Cognition? ................... Ceeeeeaeeas Ceeeees Symp Wed AM
THEME J: DISORDERS OF THE NERVOUS SYSTEM
580. Alzheimer’s disease: ApoE . ........... ... ... .. ... ... Poster Tue PM
400. Alzheimer’s disease: ApoE and genetics .................. Slide Tue AM
295. Alzheimer’s disease: chemical neuroanatomy .............. Poster Mon AM
773. Alzheimer’s disease: cholinergic neuropharmacology ........ Poster Wed PM
581. Alzheimer’s disease: genetics and clinical studies ........... Poster Tue PM
673. Alzheimer’s disease: mechanisms of degenerationI.......... Poster Wed AM
787. Alzheimer’s disease: mechanisms of degenerationII ......... Slide Thu AM
108. Alzheimer’s disease: neurofibrillary degeneration ........... Slide | Sun PM
674. Alzheimer’s disease: neuronal injury and death ............. Poster Wed AM
774. Alzheimer’s disease: neuropharmacology ................. Poster Wed PM
296. Alzheimer’s disease: tau and neurofibrillary
degeneration . ........... ... Poster Mon AM
507. Beta-amyloid: aggregation ................. ... ... ..... Slide Tue PM
109. Beta-amyloid: animal modelsI ......................... Slide | Sun PM
579. Beta-amyloid: animal models IT . ....................... Poster Tue PM
9. Beta-amyloid: ApoET ...... ... .. .. ... .. .. .. L. Slide | Sun AM
670. Beta-amyloid: ApoE Il ....... .. ... .. ... .. ... ... ... ... Poster Wed AM
671. Beta-amyloid: cellulareffects I ......................... Poster Wed AM
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672. Beta-amyloid: cellulareffects I ........ ... ... ........ Poster Wed AM
85. Beta-amyloid: gene expression . ........... ... ... .. ... .. Poster Sun AM
578. Beta-amyloid: localization . ... .............. ... ... ..... Poster Tue PM
194. Beta-amyloid: neuromodulation ........................ Poster Sun PM
577. Beta-amyloid: neuropathology I ............... ... ... ... Poster Tue PM
589. Beta-amyloid: neuropathology IT . ... .................... Slide Wed AM
401. Beta-amyloid: neurotoxicity . ............... .. ... Slide Tue AM
193. Beta-amyloid: neurotoxicity and aggregation . .............. Poster Sun PM
294. Beta-amyloid: processing I .............. ... .. ... ... ... Poster Mon AM
310. Beta-amyloid: processing II ........................... Slide Mon PM
86. Beta-amyloid: protein interactions . ...................... Poster Sun AM
208. Beta-amyloid: secretion I ............ ... .. ... ... .. .... Slide Mon AM
390. Beta-amyloid: secretion Il . ............................ Poster Mon PM
195. Degenerative disease: Alzheimer’s—cognitive function . ... ... Poster Sun PM
685. Degenerative disease: other ... ......... ... ... ... .... Slide Wed PM
199. Degenerative disease: other—ALS and dementias .. ......... Poster Sun PM
196. Degenerative disease: other—genetics and mechanisms . . .. .. Poster Sun PM
198. Degenerative disease: other—Huntingtons ................ Poster Sun PM
197. Degenerative disease: other—metabolic and
inflammatory ............ ... .. .. Poster Sun PM
503. Degenerative disease: Parkinsons ....................... Slide Tue PM
488. Degenerative disease: Parkinson’s—clinical ............... Poster Tue AM
489. Degenerative disease: Parkinson’s—mechanisms .. .......... Poster Tue AM
491. Degenerative disease: Parkinson’s—MPTP models .......... Poster Tue AM
487. Degenerative disease: Parkinson’s—other models ........... Poster Tue AM
490. Degenerative disease: Parkinson’s—pharmacology .......... Poster Tue AM
775. Degenerative disease: Parkinson’s—transplantation,
pallidotomy and imaging ............... ... .. ... ...... Poster Wed PM
293. Developmentaldisorders I............. .. ... ... ...... Poster Mon AM
669. Developmental disorders I . ........................... Poster Wed AM
829. Developmental disorders III .. ......................... Poster Thu AM
575. Epilepsy: animalmodels T ............................. Poster Tue PM
597. Epilepsy: animalmodels I ............................ Slide Wed AM
768. Epilepsy: animal models III ........................... Poster Wed PM
84. Epilepsy: anticonvulsantdrugs I ........................ Poster Sun AM
831. Epilepsy: anticonvulsantdrugs I ....................... Poster Thu AM
314. Epilepsy: basic mechanisms I .......................... Slide Mon PM
388. Epilepsy: basic mechanisms Il ...................... ... Poster Mon PM
389. Epilepsy: basic mechanisms III . ........................ Poster Mon PM
576. Epilepsy: basic mechanisms IV ......................... . Poster Tue PM
771. Epilepsy: basic mechanisms V. ......................... Poster Wed PM
772. Epilepsy: basic mechanisms VI ......................... - Poster Wed PM
770. Epilepsy: geneticmodels .. ............ ... .. ... ... .. ... Poster Wed PM
830. Epilepsy: kindling .. ....... ... .. .. .. .. L. . Poster Thu AM
769. Epilepsy: primate studies . ............ ... .. .. ... : Poster Wed PM
105. From Fos to Proteolysis: Molecular Events in ;
BrainIschemia .............oiiiiiiiiiiiiiinnne, : Symp Sun PM
16. Genetic models of human neuropsychiatric disorders I ....... Slide| Sun AM
83. Genetic models of human neuropsychiatric ;
disorders I . ... ... . . : Poster Sun AM
387. Genetic models of human neuropsychiatric :
disorders TIL ...ttt * Poster Mon PM
828. Genetic models of human neuropsychiatric :
disorders IV .. ... .. Poster Thu AM
97. Infectious diseases: HIV—diagnosis and treatment . ...... ... Poster Sun AM
96. Infectious diseases: HIV—pathogenesis .................. . Poster Sun AM
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834. Infectious diseases: other ........... ... ... .. .. .. .. Poster Thu AM
391. Ischemia: apoptosis and gene expression . .. ............. Poster Mon PM

87. Ischemiarenzymes .............. ... .. .. .. .. ...... Poster Sun AM

88. Ischemia: gliaandedema ........................... Poster Sun AM

89. Ischemia: glucose, pH and temperature . ................ Poster Sun AM
392. Ischemia: glutamate ............. ... .. ... ........ Poster Mon PM

92. Ischemia:imaging ............ ... ..., Poster Sun AM

91. Ischemia: inflammation and coagulation . ............... Poster Sun AM

90. Ischemia: ionic mechanisms ......................... Poster Sun AM
213. Ischemia: ischemic tolerance .. .. ..................... Slide Mon AM
675. lschemia: ischemic tolerance and stress proteins .......... Poster Wed AM

93. Ischemia:models ............... ... .. ... ... ..., Poster Sun AM
501. Ischemia: molecular mechanisms ..................... Slide Tue PM
411. Ischemia: neuroprotection and trophic factors . ........... Slide Tue AM
393. Ischemia: nitric oxide and other transmitters . ............ Poster Mon PM
394. Ischemia: oxidative injury . ......... ... ... .. .. ....... Poster Mon PM

94. Ischemia: trophic factors, peptides and hormones ......... Poster Sun AM
110. Mentalillness 1 ....... ... ... ... . ... ... . . ... Slide { Sun PM
677. Mentalillness Il ...... ... ... .. ... ... .. ... .. .. ... Poster Wed AM
678. Mental illness—depression ............. ... .. ... .. ... Poster Wed AM

98. Mental illness—schizophrenial ........... ... .. SRR Poster Sun AM
297. Mental illness—schizophrenia Il .. ....... ... .. ... .. .. Poster Mon AM
835. Mental illness—schizophrenia Il ..................... Postet Thu AM
838. Neuro-oncology: treatment .. ........................ Poster Thu AM
837. Neuro-oncology: tumor biology ...................... Poster Thu AM
204. The Neurobiology of Early Trauma: Implications for

the Pathophysiology of Mood and Anxiety Disorders .... Symp Mon AM

582. Neuromuscular diseases ...................c........ Poster Tue PM
396. Neuromuscular diseases: motoneurons . ................ Poster Mon PM
598. Neurotoxicity I ...... ... ... ... . . Slide Wed AM
786. Neurotoxicity II ....... ... ... ... ... ... ... ... Slide Thu AM
776. Neurotoxicity: heavy metals . ........................ Poster Wed PM

99. Neurotoxins I . ... ... .. ... .. ... Poster Sun AM
298. Neurotoxins Il ....... .. .. .. .. .. . i Poster Mon AM
679. Neurotoxins II1 .. ... .. ... .. ... .. .. .. .. .. ... ... Poster Wed AM
836. Neurotoxins IV . ... .. ... . . Poster Thu AM
307. Trauma ... .. Slide Mon PM
200. Trauma models and cell biology ...................... Poster Sun PM
676. Trauma: miscellaneous ........... ... ... ... ... .... Poster Wed AM

9S. Trauma: spinalcord .............. .. ... .. ... ....... Poster Sun AM

832, Trauma:treatmentf ... .. .. ... ... ... ... ... ... ..... Poster Thu AM
833. Trauma: treatment Il .. ... ... ... ... .. ... .. .. ... .... Poster Thu AM
395. Trauma: white matter . ..................oouiunoa... Poster Mon PM

OTHER

100. History of neuroscience ............................ Poster AM,PM | AM,PM | AM,PM | AM, PM AM
102. Teaching of neuroscience: computer programs and internet . . . . Poster AM,PM | AM,PM | AM,PM | AM, PM AM
101. Teaching of neuroscience: curriculum development . ... .... Poster AM,PM | AM,PM | AM,PM | AM, PM AM
103. Teaching of neuroscience: laboratory courses

and EXEICISES . ..o vttt Poster AM,PM | AM,PM | AM,PM | AM, PM AM
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MONDAY PM GLIA AND OTHER NON-NEURONAL CELLS IV

327.3
A STUDY OF OPTIMAL CONDITIONS FOR HUMAN SCHWANN CELL
HARVEST AND GROWTH IN VITRO. itm

Bunge and P.M. Wood. The Miami Project to (,\u'e Paralys:s., Umversnty of
Miami School of Medicine, Miami, FL 33136.

The construction of cellular prostheses containing Schwann cells (SC)
has been proposed as a future therapeutic approach in the repair of injury to
neural tissue. To establish optimal conditions for SC harvest and growth,
human SC were isolated from explanted adult (20-26 years old) peripheral nerve
fragments after various time in vitro. The growth of SC in the presence of
double (forskolin and heregulin) or triple (forskolin, cholera toxin and
heregulin) mitogens in serum containing medium was compared at different

ations of heregulin, and on different substrates (plastic, polylysine,
collagen, fib in and laminin). Maximal cell yield was obtained by
dissociating explants after a 2 week period in vitro (12.05 +2.43 x 10* cells/mg
fresh weight of nerve, 2 donors).Maximal growth was observed on collagen

b in double mitogen (2 uM forskolin and 10.0 nM heregulin). These
conditions maintained the purity of the SC at 95.3 +3.2%. These results differ
from previously reported results which described maximum cell proliferation
with the triple mitog i and indi that cholera toxin is not required
for maximal SC proliferation. Initially labelling indices following a 24 hour
cxposure to tritiated thymidine were 44.5 + 2.1%. This high rate of SC
proliferation was not maintained and SC did not increase in number after 6-8
doublings. A total i of 50-70 fold was observed. Thus a substantial
expansion of adult derived human SC can be obtained for use in promoting
repair of neural tissues. (This research is supported by NIH grants NS09923
and NS28059, the Hollfelder Foundation, and The Miami Project to Cure
Paralysis. Heregulin was generously provided by Genentech, and the human
nerves by the University of Miami transplant tcam.)
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INTRACRANIAL GRAFTS OF GLIOMA CELL LINES I:XPRESS THE CNS
SPECIFIC HA-BINDING PROTEIN, BEHAB. D.

LM, Piepmeier#. and S. Hockfield. Section of Neuroblolcgy and #Department of
Neurosurgery, Yale Univ. School of Medicine, New Haven CT 06510.

Glial cells contribute to the microenvironment of the CNS. They express a
number of extracellular matrix molecules, including hyaluronan (HA) and the HA
receptor CD44. HA can organize water and create hydrated spaces. and thereby foster
cell migration. HA levels are highest in the embryo during the period of rapid cell
proliferation and migration. Postnatally, HA levels decline. Tumor invasion is
accompanied by the synthesis and deposition of a pathologic matrix that contains
high levels of HA and resembles the embryonic matrix. The increase in HA in
tumorogenesis has led to the suggestion that HA may play a role in tumor
invasion.

Previously, we reponed thal the expressmn of the CNS specmc HA-binding
protein, BEHAB, is di ly d in glioma pared to normal brain
(Soc. Neurosci. 20:475). However, tumor-associated BEHAB expression is not
maintained in vitro. No BEHAB was detected in seventeen glioma cell lines

i under dard culture conditi To determine whether BEHAB

Ilular signals present in the intact brain, but missing in

cullure. the rat glioma cell lines C6 and 9L were grown as subcutaneous or
intracranial grafts. Neither the C6 nor the 9L cell line expresses BEHAB when
grown in culture or when grafted subcutaneously. When grafted into the brain
parenchyma, the 9L cells do not express BEHAB: however, the intracranial grafts of
C6 cells do express BEHAB. This difference in BEHAB expression correlates with
differences in tumor growth characteristics: 9L tumors grow as circumscribed
masses, while C6é tumors display invasive potential. These results show that the
cellular environment can influence the molecular phenotype of a brain tumor cell
line. They further suggest that BEHAB may be an important element in tumor
invasion. Supported by EYO6511(SH) and EYO6451(DJ).

327.17
TARGETED EXPRESSION OF INTERFERON-y TO THE CNS OF
TRANSGENIC MICE

1% Kell 2 ! 1,23 1,2
Curriculum in Neuroblolpgy and Bmm and Development Research Centcr and
Department of Pathology , UNC-Chapel Hill, NC 27599-7250.

Much circumstantial evid has licated the i ytoki
interferon-gamma (l‘FN-y) asa kzy diator in the hological ch that are
observed in many demy ders, including the most common human

demyelinating disease, multiple sclerosis (MS) Previous in vitro experiments in
our laboratory have shown that apphcauon of lFN-y to the MOCHI

oligodendrocyte cell line results in d and T
changes that mayreﬂectthzm vivo resp of oligodend: to perturbati
that occur in demyeli d To prod an animal model wnh which to

study the effects of lFNq on the eentml nervous system, we have generated
transgenic mice in which the expression of IFN-y has been placed under the
transcnptmnal control of the myelin basic protein (M:BP) gene. Transgenic mice
d with this have a shaking/shi that is similar to

tlm ohserved in known ammal models of hypomyellnauon (e 8 shlverer Jimpy,
! and have

rcvmled that the CNS of these animals have dramatically less myelin than that
which is present in ic control animals. Reactive gliosis as well as a
large induction of MHC class I and class Il mRNA in the CNS of MBP/IFN«y
transgenic mice was also observed. Additionally, development of the internal
granule cell layer of the cerebellum was dlsrupwd These mculls strongly suppon
the hypothesis that IFN-y is a key medi in

disorders and suggest that the MBP/IFN+y transgenic mice will serve as a good
model with which to further explore the effects of this cytokine in CNS disorders.

327.4

POSTTRANSCRIPTIONAL REGULATION OF IGFBP-5 BY
IGF-1 IN CULTURED SCHWANN CELLS. H-L. Cheng* and
E.L.. Feldman. Department of Neurology, University of
Michigan, Ann Arbor, MI 48109.

The insulin-like growth factors (IGFs) are trophic factors whose growth-
promoting actions are mediated via the IGF-I receptor and modulated, in part, by
six structurally related proteins, the IGF binding proteins (IGFBPs).

In the current study, we determined the profile of IGFBP gene and protein
expression in transfected MT4H 1 ra1 Schwann cells (SC). These cells resemble
untransfected secondary SC in morphology, and the expression of PO and glial
fibrillary acidic protein. We speculated that SC secret IGFBPs which modulate
IGF actions for SC growth. In the current study, IGF-I promoted SC growth
and DNA synthesis in a dose-dependent manner. IGF-1 treatment of SC increased
the intensity of IGFBP-5 expression in SC conditioned media d by
Western immunoblotting. Des(1,3)IGF-1, an IGF-1 analog with low affinity for
IGFBP-5 but normal affinity for the IGF-I receptor, had no such effect,
suggesting direct extracellular interaction between IGF-I and IGFBP-5 is
essential for IGF-I regulation of IGFBP-5. Additionally, IGF-I treatment had no
effect on IGFBP-5 gene expression as measured by Northern blotting and
quantitative autoradiography. These observations suggested that IGF-1 could
protect IGFBP-5 from protease degradation. To test this concept, recombinant
human IGFBP-5 was incubated in SC conditioned media at 37°C in the presence
or absence of IGF-1. In the presence of IGF-I, IGFBP-5 remained intact at 34
kDa; however, in the absence of IGF-I, IGFBP-5 was degraded into 23-kDa
fragments. Collectively, these data support a role for IGF-I in SC growth and
imply that IGF-I treatment protects secreted IGFBP-5 from proteolytic
degradation. This protection, in tum, could allow secreted IGFBP-5 to target
IGF-I to SC and enhance IGF-I's biological eftects.

This work was supported by R29 N§32843
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SEROTONIN RECEPTORS ON SCHWANN CELLS IN RAT
SCIATIC NERVE. E. Yoder'¥, H. Tamir¥, and M. H. Ellisman¥.
¥San Diego Microscopy and Imaging Resource, Department of
Neurosciences, UCSD School of Medicine, La Jolla CA 92093 and
tDivision of Neuroscience, New York State Psychiatric Institute,
New York NY 10032.

We previously reported that Schwann cells cultured from rat sciatic nerve express
5-HT2A receptors (Yoder et.al., NS Abstract 299.5, 1994; Yoder et.al., NS
Abstract 460.18, 1993). In order to determine if these observations in vitro reflect
the characteristics of Schwann cells in situ, we examined healthy and injured
sciatic nerves using istry with an anti-idiotypic antibody that
recognizes 5-HT receptors. Nerves were also labeled with a-S1008, a Schwann
cell marker. Nerves from the operated and contralateral legs of adult rats were
removed at 1,2, 3, and 5 weeks followmg nerve crush (mgeneraung nerves) and 2,
3,and § week; following nerve g nerves). Nerves from

Is were also ined.
Ina prellmmary study, SIOOB Iabehng was observed in Schwann cells on all
nerves 5-HT beling was also observed on Schwann cells in
injured nerves, both d: and ing. Additionally, weaker 5-HT

receptor staining was often seen on Schwann cells in sciatic nerves from
unoperated contralateral control legs. He , 5-HT labeling was not
observed on Schwann cells in sciatic nerves from nonsurglcal animals. Thus, the
5-HT exp d by cultured Schwann cells seem to correlate with
Schwann ceils in wvo. especially those responding to nerve injury. These results
suggest that Schwann cells may be a target of 5-HT released from endoneural mast
cells responding to nerve injury. The function of 5-HT receptors on Sch cells
remains to be determined.

327.8

THE PERIPHERAL NERVE AS A TARGET FOR GENE THERAPY
E. D. Rabinovsky*, C. Papakonstantinou, T. Nichols, M. Katash, and S. Shenaq
Div. Plastic Surgery, Baylor College of Medicine, Houston Tx, 77030

Injury to the peripheral nerve elicits a complex interaction of neurotrophic
factors, leadin<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>