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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.

PoLiCcY 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 p{@curement, 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.



PoLicy 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 wotk 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 Abstracts for the next Annual Meeting.
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CHRONOLOGICAL LIST OF SESSIONS

(See page xix for Thematic List of Sessions)

Session Session
Number & Title Page Number & Title Page
SATURDAY, Nov. 11 24. Hormones and developmentI ........................ 37
25. Glia and other non-neuronal cells I ............. ... .... 41
Panel—3:00 p.m. 26. Cerebral cortex and limbic system I ................... 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 ............i i 49
Reveal about Human Nature 29. Gene structure and function I .......... ... .. ... ...... 51
Chaired by: V.S. RAMACHANDRAN .......... No Abstract 30. Ligand-gatedionchannelsI ......................... 54
31. Calcium channels: modulation by
SUNDAY, NOV- 12 intracellular messengers ................. .. .. .. .. ... 57
32. lon channels: cell functionI ........ ... ... ... .. ... 60
Symposia—8:00 a.m. 33. Ionchannels: cell function IT .. .......... ... ... ...... 63
3. Molecular Biological Studies of the Newly Cloned Opioid 34, Acetylcholine ............ ... ... .. i 66
Receptors 35. Acetylcholine: distribution .............. ... ... ..., 68
Chairedby: 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 I ................ 75
Chaired by: G.L.FAIN . ... .. ... .. ... ... .. .. .. ... 1 39. Excitatory amino acidreceptors I .................. ... 77
40. Excitatory amino acidreceptors I .. ................... 80
Special Lecture—10:00 a.m. 41. Excitatory amino acidreceptors 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 regulationI ............ 100
6. Embryonic Chimeras to Study the Development of the Nervous 47. Subcortical somatosensory pathways I ................. 103
System 48. Subcortical somatosensory pathways IT ... ............. 106
NNM.LEDOUARIN ...................... No Abstract 49. Subcortical somatosensory pathways III . .............. 109
50. Somatosensory cortex and thalamocortical
Slides Sessions—8:00 a.m. relationships I . ...... ... ... ... i, 111
7. Neuronaldeath I .......... ... ... ... .. .. ... ..... 1 51. Somatosensory cortex and thalamocortical
8. NeurogliaandmyelinI ............. .. .. ... ... ... ... 3 relationships II .......... .. .. .. .. ... . ... 115
9. Beta-amyloid: ApoET . ..... ... .. .. . .. . ... 5 52. Somatosensory cortex and thalamocortical
10. Ingestive behavior—peptides . . .............. ... .. .... 7 relationships IIT . .. ..... ... .. .. ... . .. L. 117
11. Acetylcholine receptor: nicotinic I.................... . 9 53. Somatosensory cortex and thalamocortical relationships:
12. Subcortical visual pathways 1 ............ ... ... .. .... 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 I ............. 18 55. Visual psychophysics and behavior I .................. 124
16. Genetic models of human neuropsychiatric 56. Auditory systems: central physiology I ................ 127
disordersI . ... ... ... . .. . 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 human studies .......... e 135
EXPIESSION . . . v v ettt 25 60. Vestibular system: vestibuloocular reflex—physiology
20. Neural plasticity .............c.coiiiiiiiiia.. 27 andbehavior ........... ... ... . i, 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 migrationI ................. ... 29 63. Spinal cord and brainstem: cellular neurophysiology . ... .. 144
22. Neurotrophic factors: expression and regulationI ......... 32 64. Circuitry and pattern generation:
23. Neurotrophic factors: expression and regulationII.. .. ... ... 35 modelsand methods ............. ... ... ... ... 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 ...ttt No Abstract
69. Learning and memory: pharmacology I ................ 158
70. Learning and memory: pharmacology I ............... 161 Special Lecture—4:15 p.m.
71. Learning and memory: pharmacology IIl .. ............ 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 I ...................... 257
77. Biological rhythms and sleep: neurotransmitters and 110. MentalillnessT ....... ... ..., 259
hormonesT .......... .. ... . . i 179 111. Long-term potentiation: pharmacology I ............... 261
78. Biological rhythms and sleep: melatonin and pineal ...... 182 112. Hypothalamic-pituitary-gonadal regulation Il ........... 263
79. Neuroethology: electroreception . .................... 184 113. SerotoninreceptorsI ........... .. .. .. .. .. .. .. ..... 266
80. Hormonal control of reproductive behavior: receptors, 114. Control of posture and movement: motor control I ....... 268
chemistry, and anatomy . .............. ... ... .. ... .. 188 115. Cerebellum . ...t 270
81. Monoamines and behavior: mental disorders, models, 116. CognitionI ......... ... ... i, 272
andtreatments .. ..........ueiiiinn 191 117. Learning and memory: systems and functions I .......... 274
82. Aging:animalmodels ............ ... ... .. ... ... 196 118. Pattern formation, compartments and boundariesI ....... 276
83. Genetic models of human neuropsychiatric 119. Neurotrophic factors: biologic effects I ................ 278
disordersII ........ ... .. ... i i 199 120. Visual cortex: extrastriate—dorsal stream I ............. 280
84. Epilepsy: anticonvulsantdrugs I ..................... 201 121. Potassium channel structure, function and
85. Beta-amyloid: gene expression . ..................... 205 expressionI ............... HE S 282
86. Beta-amyloid: protein interactions .................... 207
87. Ischemia: €NZyMES . ........c.ovuiverennennenennnn. 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 pathways I ............ 288
90. Ischemia: ionic mechanisms ........................ 216 124. Axon guidance mechanisms and pathways II . ........... 291
91. Ischemia: inflammation and coagulation ............... 219 125. Neurotrophic factors: expression and regulation IIT ....... 294
92. Ischemia: imaging ........... ... .. ... ... .. ... .... 221 126. Neurotrophic factors: expression and regulation IV ... .. .. 297
93. Ischemia:models ................... ... .. ... ..... 225 127. NeuronaldeathII ................ .. ... .. ... ...... 300
94. Ischemia: trophic factors, peptides and hormones ........ 228 128. Glia and other non-neuronal cellsIT .................. 303
95. Trauma: spinalcord .. ... ... ... .. ... .. i 231 129. Cerebral cortex and limbic system I .................. 306
96. Infectious diseases: HIV—pathogenesis ............... 233 130. Optic nerve regeneration . ..................c.uonu.. 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. Neurotoxins I . .......... ... ..ot i 240 133. Transplantation: Parkinson’s disease—related ........... 315
134. NeurogliaandmyelinIT............................ 318
(History and Teaching Posters will be posted the entire week.) 135. NeurogliaandmyelinIIl ........................... 322
' 136. Presynaptic mechanismsII ......................... 325
100. History of neuroscience ..........c.covvveeeeenennns 244 137. Presynapticmechanisms IIT .. ....................... 328
101. Teaching of neuroscience: curriculum development ... .247 138. Presynaptic mechanisms IV ......................... 331
102. Teaching of neuroscience: computer programs 139. Presynaptic mechanisms V ................ ... ...... 334
andinternet ..........c0iiiticirieririetatannn 251 140. Calcium channels: modulation by peptide toxins . ........ 338
103. Teaching of neuroscience: laboratory courses 141. Calcium channels: modulation by non-peptide
ANd eXerciSes . .....ccvveieerereecnseantenasoannn 253 neurotranSmitters . . .. ........ ... e 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. GABAreceptorsI .. ... ... ... .. .. .. ... .. 354
Chaired by: FR.SHARP . ........ .. ... ... .. .. ..... 254 147. Neuropeptide localization: endocrine peptides .. ......... 357
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Session Session
Number & Title Page Number & Title Page
148. Opioids: anatomy, physiology and behavior I ............ 360 197. Degenerative disease: other—metabolic
149. Catecholamine receptors: antisense and knock outs . ... ... 363 and inflammatory ............ ... .. .. il 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
153. Interactions between neurotransmitters II .............. 371 100. History of neuroscience ............... Ceeesaeaenan 244
154. Uptake and transporters: catecholamines I .............. 373 101. Teaching of neuroscience: curriculum development ... .247
155. Sensory systems: spinalcordI....................... 377 102. Teaching of neuroscience: computer programs
156. Sensory systems: spinalcord IT . ..................... 379 andinternet .........cc0iiiiiiiieieiieiicieanann 251
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226. Neurotrophic factors: biologic effects IV . .............. 545 273. Reflex function: human studies ...................... 679
227. Neurotrophic factors: biologic effects V. ............... 548 274. Control of posture and movement: modelling ........... 681
228. Other factors and trophicagents I .................... 552 275. Control of posture and movement: posture I .......... 683
229. Other factors and trophicagents II ................... 556 276. Control of posture and movement: motor control II . . . .. 685
230. NeuronaldeathIIl ............. ... ... .. ... .. ..... 559 277. Circuitry and pattern generation: spinal cord ............ 687
231. Glia and other non-neuronal cells IIL . ................. 562 278. Comparative neuroanatomy: non-forebrain ............. 690
232. Sensory systems: central and peripheral responses to 279. CognitionIV . ... ... .. 693
113 0778111111 o A 565 280. Ingestive behaviorII .............. ... ... .. ........ 696
233. Sensory systems: activity-dependent mechanisms of 281. Stress:behavior ....... ... .. .. .. il 698
OPdevelopment ..............c.coiiiiiiiiiiiiiin., 567 282. Hormonal control of reproductive behavior:
234. Sensory systems: somatosensory development .......... 569 functional anatomy . ............ ..., 701
235. Sensory systems: olfactory, gustatory, and acoustico- 283. Drugs of abuse: cocaine—development I............... 704
vestibular development ............. ... ... ... ... ... 571 284. Drugs of abuse: cocaine—development I .............. 707
236. Aging processes: calcium . ........... ... . o 573 285. Drugsofabuse:cocaineI .................... .. .. .. 710
237. Aging processes: physiology ............ ... ... ..., 574 286. Drugsofabuse:cocaineIl......... ... ............. 712
238. Staining, tracing, and imaging techniquesI ............. 577 287. Drugs of abuse: cocaine III . ........................ 715
239. NeurogliaandmyelinIV ..... ... ... ... ... ...... 580 288. Drugs of abuse: cocaine IV ......................... 718
240. Postsynaptic mechanismsI ............... ... ... .... 584 289. Drugs of abuse: opioids andothersI .................. 722
241. Postsynaptic mechanisms IT ......................... 587 290. Drugs of abuse: opioids and others—heroin and
242. Postsynaptic mechanisms IIT ........................ 590 cannabinoids . ......... .. ... . i i 725
243. Postsynaptic mechanisms IV ........................ 592 291. Drugs of abuse: opioids and others—morphine .......... 728
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246. Long-term potentiation: physiology IT . ................ 601 294. Beta-amyloid: processing I ............... ... ... ... 736
247. Acetylcholine receptor: nicotinic—acetylcholine- 295. Alzheimer’s disease: chemical neuroanatomy ........... 738
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425. Glia and other non-neuronal cells V. ..................... Poster Tue AM
24. Hormones and development I ... ....................... Poster Sun AM
423. Hormones and development II .. ....................... Poster Tue AM
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226. Neurotrophic factors: biologic effects IV .................. Poster Mon AM
227. Neurotrophic factors: biologic effects V. .................. Poster Mon AM
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XX




THEMATIC LIST OF SESSIONS

Session Day and Time
Number Session Title Type Sun. Mon. Tue. Wed. Thu.
229. Other factors and trophicagents IT .. .................... Poster - = Mon AM
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131. Regeneration of nervous systems . ...................... Poster Sun PM
611. Retinal development ...................... .. .. ... ... Poster Wed AM
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macromolecules I . ........ .. ... .. .. . i i Poster Tue PM
520. Membrane composition and cell-surface
macromolecules II ... ... ... . ... ... L Poster Tue PM
8. Neurogliaandmyelinl ............................... Slide | Sun AM
134. Neurogliaandmyelin Il .............................. Poster Sun PM
135. Neurogliaandmyelin ITI .............................. Poster Sun PM
239. Neurogliaand myelinIV ................... ... ........ 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

XXi



THEMATIC LIST OF SESSIONS

Session
Number Session Title Type

709. Staining, tracing, and imaging techniques IV .............. /

THEME C: EXCITABLE MEMBRANES AND
SYNAPTIC TRANSMISSION

508. Calcium channel structure, function and expressionI ........ o
617. Calcium channel structure, function and expression I . . . ... .. . 0
618. Calcium channel structure, function and expression IIT ... ....
620. Calcium channels: characterization and electrophysiology . . . . . |
799. Calcium channels: miscellaneous blockers ................ »
31. Calcium channels: modulation by intracellular messengers . . . .
141. Calcium channels: modulation by
non-peptide neurotransmitters . ... ............ ... ...
140. Calcium channels: modulation by peptide toxins . ...........
619. Calcium channels: modulation by peptides and hormones . .. . .
214. Calcium channels: physiology, pharmacology
andmodulation ......... .. ... ... .. il
690. Calcium channels: physiology, pharmacology ’
andmodulation Il ... ... ... ... ... ..t -
798. Chloride and other channels ........................... :
32. Ion channels: cell functionI ...........................
33. Ionchannels: cell function Il ...........................
783. 1Ion channels: cell functionIIT .......................... :
30. Ligand-gatedionchannelsI ...........................
498. Ligand-gated ionchannelsII ........................... ‘
713. Ligand-gated ion channels IIT ... ....................... :
111. Long-term potentiation: pharmacology I ..................
522. Long-term potentiation: pharmacology II ................. :
523. Long-term potentiation: pharmacology IIL . .. ..............
245. Long-term potentiation: physiology I .................... ‘
246. Long-term potentiation: physiology Il ....................
433. Long-term potentiation: physiology III . ..................
434. Long-term potentiation: physiology IV . ..................
711. Long-term potentiation: physiology V ....................
712. Long-term potentiation: physiology VI ...................
788. Long-term potentiation: physiology VII .................. .
680. Molecular Organization of the Postsynaptic o
Membrane ..........coiiiieieinnn 500003 efojelelalale s o] ote c
777. Opioidergic Modulation of Long-term Potentiation
in the Hippocampus: Insights Peptidergic
Regulation of Synaptic Plasticity ..................... 5
333. Pharmacology of synaptic transmissionI .................
615. Pharmacology of synaptic transmission II .................0
616. Pharmacology of synaptic transmission IIl . ...............
240. Postsynaptic mechanisms I .............. ... ... ... ...
241. Postsynaptic mechanisms II ........................... :
242. Postsynaptic mechanisms III . .......................... '
243. Postsynaptic mechanisms IV ............. ... ... ... ...
244. Postsynaptic mechanismsV ........... ... ... .. ... :
684. Postsynaptic mechanisms VI ........................... .
209. Potassium channel physiology, pharmacology
and modulationI ......... ... .. ... .. .. il : .
718. Potassium channel physiology, pharmacology :
and modulation IT ............. ... .. .. ... ... .......
719. Potassium channel physiology, pharmacology
and modulation IIT .. ... ... .. ... ... .. .. .. .. ......

xxii

Day and Time
Sun. Mon. Tue. Wed. Thu.
Wed PM
Tue PM
Wed AM
Wed AM
Wed AM
Thu AM
Sun AM
Sun PM
Sun PM
Wed AM
Mon AM
Wed PM
Thu AM
Sun AM
Sun AM
Thu AM
Sun AM
Tue PM
Wed PM
Sun PM
Tue PM
Tue PM
Mon AM
Mon AM
Tue AM
Tue AM
Wed PM
Wed PM
Thu AM
Wed PM
Thu AM
Mon PM
Wed AM
Wed AM
Mon AM
Mon AM
Mon AM
Mon AM
Mon AM
Wed PM
Mon AM
Wed PM
Wed PM




Session
Number Session Title

720. Potassium channel physiology, pharmacology
and modulationIV . ... ... .. ... . L i
121. Potassium channel structure, function and expressionI .......
412. Potassium channel structure, function and expressionII ... ...
524. Potassium channel structure, function and expression III . . . . ..
525. Potassium channel structure, function and expression IV . .. ...
18. Presynapticmechanisms I .......... ... ... ... ... ....
136. Presynaptic mechanisms I ............................
137. Presynapticmechanisms III . .. .........................
138. Presynaptic mechanisms IV .......... ... ... ... .. ...
139. Presynaptic mechanisms V ............................
430. Presynapticmechanisms VI............................
431. Presynapticmechanisms VII ...........................
432. Presynaptic mechanisms VIII ..........................
599. Presynaptic mechanisms IX .............. ... .. .. .....
714, Sodiumchannels T ......... ... ... ... .. .. .. .. .....
715. Sodiumchannels IT . ......... ... .. ... .. .. .. ... ...
716. Sodium channels IIT . ........... .. ... .. ... .. ... .. ...
717. Sodiumchannels IV ......... ... .. ... ... ... .. ... ...,

THEME D: NEUROTRANSMITTERS, MODULATORS,
TRANSPORTERS, AND RECEPTORS

34, Acetylcholine ........... ... . ..., L.
801. Acetylcholine receptor muscarinic: agonist/antagonist
forreceptors ............ .

800. Acetylcholine receptor muscarinic: muscarinic
receptors—molecular biology and electrophysiology ........
802. Acetylcholine receptor muscarinic: receptors—expression . . . .
11. Acetylcholine receptor: nicotinicI ......................
621. Acetylcholine receptor: nicotinic IT .. ....................
528. Acetylcholine receptor: nicotinic expression . ..............
527. Acetylcholine receptor: nicotinic expression
and treatment effects . . . ......... .. ... . Lo oL
526. Acetylcholine receptor: nicotinic—acetylcholine-
effects of nicotine on specific brainregions ...............
334. Acetylcholine receptor: nicotinic—acetylcholine-
genetics: molecular . ......... .. .. Ll
247. Acetylcholine receptor: nicotinic—acetylcholine-
pharmacology and behavior ................. ... ... ...,
143. Acetylcholine receptor: nicotinic—acetylcholine-
regulation, distribution, and physiology ..................
142. Acetylcholine receptor: nicotinic—biophysics . .............
721. Acetylcholine receptor: nicotinic—pharmacology ...........
36. Acetylcholine receptor: nicotinic—structure/function ........
35. Acetylcholine: distribution . ............ ... ... ... ...
839. Acetylcholine: modulators ............... ... ... ... ...
544. Behavioral pharmacology I ............... ... .. ... .....
637. Behavioral pharmacology IT .. .........................
305. Behavioral pharmacology: psychostimulants . ..............
445. Behavioral pharmacology: serotonin and dopamine . .........
632. Catecholamine receptors: alpha adrenergic ................
149. Catecholamine receptors: antisense and knock outs . .........
633. Catecholamine receptors: beta adrenergic .................
441. Catecholamine receptors: D, and D, pharmacology ..........
252. Catecholamine receptors: D,, D,, D, pharmacology ..........

Type

Day and Time

THEMATIC LIST OF SESSIONS

Sun. Mon. Tue. Wed. Thu.
Wed PM
Sun PM
Tue AM
Tue PM
Tue PM
Sun AM
Sun PM
Sun PM
Sun PM
Sun PM
Tue AM
Tue AM
Tue AM
Wed AM
Wed PM
Wed PM
Wed PM
Wed PM
Sun AM
Thu AM
Thu AM
Thu AM
Sun AM
Wed AM
Tue PM
Tue PM
Tue PM
Mon PM
Mon AM
Sun PM
Sun PM
Wed PM
Sun AM
Sun AM
Thu AM
Tue PM
Wed AM
Mon PM
Tue AM
Wed AM
Sun PM
Wed AM
Tue AM
Mon AM

xxiii



THEMATIC LIST OF SESSIONS

Session
Number Session Title
150. Catecholamine receptors: distribution . ..................
807. Catecholamine receptors: genetics . . ....................
340. Catecholamine receptors: in vivo drug effects I ............ :
341. Catecholamine receptors: in vivo drug effects I . ..........  Post
253. Catecholamine receptors: structure and function ........... P
596. Catecholamines . ...............coviuiuiiiniiniinnnn...
446. Catecholamines: biosynthetic enzymes .................. Pos
448. Catecholamines: electrophysiological studies .............
43. Catecholamines: gene structure and regulation ............
447. Catecholamines: microdialysis/voltammetric studies ........
257. Catecholamines: noradrenergic systems .................
39. Excitatory amino acid receptors I ................ ... ...
40. Excitatory amino acidreceptors II. .. ...................
41. Excitatory amino acid receptors III .. ...................
308. Excitatory amino acid receptors IV .. ...................
335. Excitatory amino acidreceptors V. .....................
336. Excitatory amino acid receptors VI .....................
337. Excitatory amino acid receptors VII .. ..................
338. Excitatory amino acid receptors VIII ... .................
437. Excitatory amino acid receptors IX . .......... ... ... ...
438. Excitatory amino acid receptors X . ....................
439. Excitatory amino acid receptors XI .....................
623. Excitatory amino acid receptors XII ....................
781. Excitatory amino acid receptors XIIT. . ..................
722. Excitatory amino acid receptors: receptor localization . . . . . ..
249. Excitatory amino acids: anatomy and physiology I .........
250. Excitatory amino acids: anatomy and physiology IT . ... ... ..
144. Excitatory amino acids: anatomy and
physiology—regional localization . ...................... I
37. Excitatory amino acids: excitotoxicity I .................
38. Excitatory amino acids: excitotoxicity II . ................
217. Excitatory amino acids: excitotoxicity IIl . ...............
248. Excitatory amino acids: excitotoxicity IV . ...............
409. Excitatory amino acids: excitotoxicity V .................
529. Excitatory amino acids: excitotoxicity VI ................
530. Excitatory amino acids: excitotoxicity VII. .. .............
622. Excitatory amino acids: excitotoxicity VIIT ...............
803. Excitatory amino acids: excitotoxicity IX ................
145. Excitatory amino acids: pharmacology—drugs ............
251. Excitatory amino acids: pharmacology—mGIuRs ..........
436. Excitatory amino acids: pharmacology—NMDA ..........
499. Excitatory amino acids: pharmacology—NMDA/AMPA :
TECEPLOTS -+« e e e e e e e e e e e e e e . 8
435. Excitatory amino acids: pharmacology—secondary o
MESSENEET .« . . v v ettt et et et
146. GABA TECEPtOrs I ...\ vviee et P
339. GABAreceptorsIl .......... ... B0
531. GABAreceptorsIII.............. ey Pos
624. GABAreceptorsIV ......... .. ... ’
723. GABAreceptors V ... .. : 0
804. GABA receptors VL. . ... ..ot P
408. GABA receptors: neuromodulators . .................... e
19. GABA receptors: regulation and recombinant
EXPIESSION . o\ttt ettt
299. Gap Junctions in the Normal and Pathologic

Nervous System ......... RS DR SRS A ofekate

XXiV

Type

Day and Time

Sun. Mon. Tue. Wed. Thu.
Sun PM
Thu AM
Mon PM
Mon PM
Mon AM
Wed AM
Tue AM
Tue AM
Sun AM
Tue AM
Mon AM
Sun AM
Sun AM
Sun AM
Mon PM
Mon PM
Mon PM
Mon PM
Mon PM
Tue AM
Tue AM
Tue AM
Wed AM
Thu AM
Wed PM
Mon AM
Mon AM.
Sun PM
Sun AM
Sun AM
Mon AM
Mon AM
Tue AM
Tue PM
Tue PM
Wed AM
Thu AM
Sun PM
Mon AM
Tue AM
Tue PM
Tue AM
Sun PM
Mon PM
Tue PM
Wed AM
Wed PM
Thu AM
Tue AM
Sun AM
Mon PM




Day and Time

THEMATIC LIST OF SESSIONS

Session
Number Session Title
152. Interactions between neurotransmitters I . ................. Po ‘
153. Interactions between neurotransmitters IT ................. i
541. Interactions between neurotransmitters III .. ............... Poste
542. Interactions between neurotransmitters IV . ................ Posf
584. Ligand-Gated Ion Channel Superfamily Feud ...........

3. Molecular Biological Studies of the Newly Cloned

Opioid Receptors ........ccciiiiieirirnenrncarananns v..

805. Neuropeptide localization: CNS regulation ................ Poster
147. Neuropeptide localization: endocrine peptides . . ............ ‘
440. Neuropeptide localization: sensory peptides ...............
306. Neurotransmitter characterization and degradation .......... -
725. Neurotransmitter processing . ................cuoeuneu.n.
626. Neurotransmitterrelease .............. ... ...,
219. Opioidreceptors I .......... ... ... i
784, Opioidreceptors I .......... ... ... .. ... ... oo,
533. Opioid receptors: cell biology and physiology ..............
534. Opioid receptors: development and regulation .. ............
535. Opioid receptors: localization . ......................... Post
629. Opioid receptors: molecular biology .....................
630. Opioid receptors: pharmacology ........................
631. Opioid receptors: Sigma receptors . ......................
148. Opioids: anatomy, physiology and behavior I ..............
536. Opioids: anatomy, physiology and behavior I .............. 1 !
726. Opioids: anatomy, physiology and behavior Il .. ........... 15
151. Other neurotransmitters: adenosine ...................... Poster
634. Other neurotransmitters: GABA, glycine, purine . ........... Poste
729. Other neurotransmitters: histamine ...................... !
810. Other neurotransmitters: miscellaneous ...................
254. Other neurotransmitters: nitricoxide .....................
402. Peptide receptor structure and functionI ..................
532. Peptide receptor structure and functionII ................. »
625. Peptide receptor structure and function I ... .............. P
724. Peptide receptor structure and function IV ................

42. Peptides: physiological effectsI ........................ Po
627. Peptides: physiological effects II ........................ Poste:
628. Peptides: physiological effects IIT ... .................... ] 2
806. Peptides: physiological effects IV .......................

210. Peptides: physiology and anatomy . .....................0 0

44, Receptor modulation, up- and down-regulation I ............ b:
449. Receptor modulation, up- and down-regulation I ........... .
635. Regional localization of receptors and transmitters I ......... ,
636. Regional localization of receptors and transmitters IT ... ... ..

313. SecondmessengersI ........... ... ... . ... .. ..
345. Secondmessengers I ............... ... ... ... ...,
346. SecondmessengersIIT .................... ... ... .....
732. SecondmessengersIV .......... .. ... .. il
813. SecondmessengersV ........... ... i
444, Second messengers: calcium . ........ ... .. L :
731. Second messengers: G-proteins .. ....................... |
812. Second messengers: kinases ................. ... ...
809. Serotonmin .. ..............iiiiiiii
113. Serotoninreceptors I .. ......... ... ... i,
312. SerotoninreceptorsII .......... ... ... .. ... .. ... ...
727. Serotonin receptors: 5-HT, ......... ... .. ... .. ... ......
443. Serotonin receptors: S-HT, ........ ... .. ... ... ... .....
808. Serotonin receptors: S-HT, ......... .. ... .. ... ... ...,

Sun. Mon. Tue. Wed. Thu.
Sun PM
Sun PM
Tue PM
Tue PM
Wed AM
Sun AM
Thu AM
Sun PM
Tue AM
Mon PM
Wed PM
Wed AM
Mon AM
Thu AM
Tue PM
Tue PM
Tue PM
Wed AM
Wed AM
Wed AM
Sun PM
Tue PM
Wed PM
Sun PM
Wed AM
Wed PM
Thu AM
Mon AM
Tue AM
Tue PM
Wed AM
Wed PM
Sun AM
Wed AM
Wed AM
Thu AM
Mon AM
Sun AM
: Tue AM
Wed AM
Wed AM
Mon PM
Mon PM
Mon PM
Wed PM
Thu AM
Tue AM
Wed PM
Thu AM
Thu AM
Sun PM
Mon PM
Wed PM
Tue AM
Thu AM

XXV




THEMATIC LIST OF SESSIONS

Session
Number Session Title Type

728. Serotonin receptors: 5-HT,, 5-HT,, 5-HT,, 5-HT, ...........
539. Serotonin receptors: aUtOreceptors . . . .. ... ..ttt
538. Serotonin receptors: behavior .......... .. ... ... oL
537. Serotonin receptors: effectors . ......... ... ... . oL
442. Serotonin receptors: structure and structure/function . . .......
343. Serotonin: development . .. ......... ... .. ... i
342. Serotonin: regulation .. ............. .. ... ...
540. Serotonin: uptake, function ................ ... ... .. ...
255. Transmitters in invertebrates: neuropeptides ...............
256. Transmitters in invertebrates: NO, amines, etc. .............
154. Uptake and transporters: catecholamines I.................
543. Uptake and transporters: catecholaminesII ................
730. Uptake and transporters: glutamate . .....................
811. Uptake and transporters: miscellaneous . . .................
316. Uptake and transporters: monoamines . . ..................
344. Uptake and transporters: serotonin ......................

THEME E: ENDOCRINE AND AUTONOMIC REGULATION

14. Cardiovascular regulation: central modulation ..............
549. Cardiovascular regulation: determinants of sympathetic
NEIVE TESPONSE .« e v vttt et e tte et e ee e
354. Cardiovascular regulation: medullary reticular formation ... ..
550. Cardiovascular regulation: organization and pathology .......
551. Cardiovascular regulation: pharmacology .................
403. Cardiovascular regulation: spinalmedullary mechanisms . .. ...
258. Cardiovascular regulation: supramedullary mechanisms ... ...
259. Cardiovascular regulation: vagal organization ..............
353. Cardiovascular regulation: vagal pharmacology and
Physiology . ... ...
640. Gastrointestinal regulation: gastroesophageal control .. ... ...
641. Gastrointestinal regulation: intestinal hepatic and
pancreaticcontrol ... ......... ... il
218. Hypothalamic-pituitary-adrenal regulation ................
546. Hypothalamic-pituitary-adrenal regulation: CRF . ...........
347. Hypothalamic-pituitary-adrenal regulation:
glucocorticoids .. ........ ... ... L L
545. Hypothalamic-pituitary-adrenal regulation: other I ..........
638. Hypothalamic-pituitary-adrenal regulation: other I . ... ... ...
46. Hypothalamic-pituitary-gonadal regulation I ...............
112. Hypothalamic-pituitary-gonadal regulationII ..............
405. Hypothalamic-pituitary-gonadal regulation ITT . . .. ..........
742. Hypothalamic-pituitary-gonadal regulation IV .............
743. Hypothalamic-pituitary-gonadal regulationV ..............
744. Hypothalamic-pituitary-gonadal regulation VI .. ............
745. Hypothalamic-pituitary-gonadal regulation VII .............
45. Neural-immune interactions: cytokines I ..................
352. Neural-immune interactions: cytokines I .................
548. Neural-immune interactions: depression and stress ..........

452. Neural-immune interactions: inflammation . ...............

814. Neural-immune interactions: neurotransmitters and
neuromodulators . . ... ... ...

590. Neural-immune interactions: other ......................

451. Neural-immune interactions: pathology ...................
547. Neuroendocrine regulation: hypothalamic peptides ..........
639. Neuroendocrine regulation: other I ......................

XXVi

Day and Time
Sun. Mon. Tue. Wed. Thu.
Wed PM
Tue PM
Tue PM
Tue PM
Tue AM
Mon PM
Mon PM
Tue PM
Mon AM
Mon AM
Sun PM
Tue PM
Wed PM
Thu AM
Mon PM
Mon PM
Sun AM
Tue PM
Mon PM
Tue PM
Tue PM
Tue AM
Mon AM .
Mon AM
Mon PM
Wed AM
Wed AM
Mon AM
Tue PM
Mon PM
Tue PM
Wed AM
Sun AM
Sun PM
Tue AM
Wed PM
Wed PM
Wed PM
Wed PM
Sun AM
Mon PM
Tue PM
Tue AM
Thu AM
Wed AM
Tue AM
Tue PM
Wed AM




Session
Number Session Title Type
733. Neuroendocrine regulation: other IT . .. ..................

782.
351.
450.
348.
349.
736.
737.
738.
740.
741.

739.

492.

350.
734.
735.

THEME F: SENSORY SYSTEMS

166.
271.
361.
56.
165.
269.
270.
461.
462.
164.
4.

686.
647.
651.
505.
167.
168.
463.

58.
464.
465.

57.
160.
644.
261.
643.
356.

159.

262.

Neuroendocrine regulation: other III .....................
Neuroendocrine regulation: thyroid and gonadal axes ........ P
Neuroendocrine regulation: vasopressin and oxytocin ........ '
Osmoregulation: magnocellular endocrine neurons . .........
Osmoregulation: mechanisms . .........................
Respiratory regulation: amino acid transmitters . . ...........
Respiratory regulation: brainstem and spinal cord ........... ,
Respiratory regulation: central chemoreception . ............ I
Respiratory regulation: developmental mechanisms .. ........ Pe
Respiratory regulation: reflex mechanisms and

PAthWAYS . . ..o
Respiratory regulation: signal transduction

inthecarotidbody ............ ... ... ... . . i)
Sensory Circumventricular Organs (CVOs):
Body-Brain Coupling and Mechanisms of
Afferent Signaling ..................... et -
Thermoregulationand fever ........................... »
Urogenital regulation: bladder and micturition ............. Poster
Urogenital regulation: sexual function .................... Poste

Auditory systems: central anatomy I ................. ... Pos
Auditory systems: central anatomy IT .................... '
Auditory systems: central anatomy III . ...................
Auditory systems: central physiology I ..................
Auditory systems: central physiology II ..................
Auditory systems: central physiology Il . .................
Auditory systems: central physiology IV ..................
Auditory systems: central physiology V .. ... e | :
Auditory systems: central physiology VI .................. :
Auditory, vestibular, and lateral line: periphery .............
Cellular and Molecular Mechanisms of Integration

in MammalianRetina ............... ... ...l o
Chemical S€NSEs ... ..........oiiiiiiiiiiiiiii B
Damagedretinas ............ .. .. ..., Post
GUSEALOTY SEMSES . . . v v v v e e e e eee e e e neee e et Post
Invertebrate sensory and motor . ........................
Invertebrate sensory systems I ... ... ... .. ... ... .....
Invertebrate sensory systems IT . ........................
Olfactory senses: accessory olfactory system .............. P
Olfactory senses: invertebrates . ........................ :
Olfactory senses: olfactorybulb ........................ :
Olfactory senses: olfactory cortex .......................
Olfactory senses: olfactory receptorcells .................
Pain modulation: anatomy and physiology—behavior ........
Pain modulation: anatomy and physiology—brainstem .......
Pain modulation: anatomy and physiology—higher centers . . . .
Pain modulation: anatomy and physiology—human studies . . . .
Pain modulation: anatomy and physiology—neuropathic

PAIN .ttt e ‘
Pain modulation: anatomy and physiology—periacqueductal o
BIAY o ot )
Pain modulation: anatomy and physiology—receptor :
andnerve ........ .. ... B

Day and Time

THEMATIC LIST OF SESSIONS

Sun. Mon. Tue. Wed. Thu.
Wed PM
Thu AM
Mon PM
Tue AM
Mon PM
Mon PM
Wed PM
Wed PM
Wed PM
Wed PM
Wed PM
Wed PM
Tue PM
Mon PM
Wed PM
Wed PM
Sun PM
Mon AM
Mon PM
Sun AM
Sun PM
Mon AM
Mon AM
Tue AM
Tue AM
Sun PM
Sun AM
Wed PM
Wed AM
Wed AM
Tue PM
Sun PM
Sun PM
Tue AM
Sun AM
Tue AM
Tue AM
Sun AM
Sun PM
Wed AM
Mon AM
Wed AM
Mon PM
Sun PM
Mon AM

XXVii



THEMATIC LIST OF SESSIONS

Session Day and Time
Number Session Title Type Sun. Mon. Tue. Wed. Thu.
158. Pain modulation: anatomy and physiology—spinal cord I .. ... Poster Sun PM
552. Pain modulation: anatomy and physiology—spinal cord IT . ... Poster Tue PM
459. Pain modulation: pharmacology—allodynia ............... Poster Tue AM
263. Pain modulation: pharmacology—amino acids, '
adenosine, cannabinoids ............ ... .. .. o oL Poster Mon AM
553. Pain modulation: pharmacology—anesthetics .............. Poster Tue PM
357. Pain modulation: pharmacology—inflammation :
and prostaglandins . .......... .. ... il 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 IT ............... Poster Tue AM
555. Pain modulation: pharmacology—serotonin, histamine, ‘
catecholamines . ....... ... ... . ... .. Poster Tue PM
355. Pain pathways: gene expression . . ...............oouuun.n Poster Mon PM
642. Pain pathways: human studies . ......................... Poster Wed AM
260. Pain pathways: peripheral nerves and spinal cord ........... Poster Mon AM
456. Pain pathways: supraspinal centers ...................... Poster ; Tue AM
694. Pain: pathways and modulation ... ....... ... ... ... ... ... . Shde Wed PM
104. Patterns of Activity Shaped by Local Circuitry in ‘
Mammalian Visual Cortex .........coitiiieuencannas Symp Sun PM
460. Photoreceptorsand RPE ... ........ ... ..., Poster Tue AM
211, Retinal ... ... .. . ‘ Slide Mon AM
413, Retina Il .. ...ttt -« - Slide Tue AM
556. RetinaIIl ..... ... ... i Poster : Tue PM
646. Retinal function ............. ... . . i, Paster. Wed AM
161. Retinal subcellular mechanisms I ....................... Poster | SunPM
358. Retinal subcellular mechanisms IT . ...................... Poster Mon PM
155. Sensory systems: spinalcordI ...................... ... Poster Sun PM
156. Sensory systems: spinalcord Il . ....... ... ... .. ... ... Poster Sun PM
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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 organizationI ........ Poster Mon PM
360. Visual cortex: extrastriate—functional organizationII . .. ... .. Poster \ Mon PM
504. Visual cortex: extrastriate—functional organization IIT . ...... Slide Tue PM

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

17. Visual cortex: striate I .. ....... ... .. ... .. ... ... .. ... Slide | Sun AM
162. Visual cortex: striate IT . .............................. Poster Sun PM
163. Visual cortex: striate III ... ....... ... ... ... ... ... ... 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 VIII .............. ... ... ........ Poster Wed AM
689. Visual cortex: striate IX ......... ... ... . L L L 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 . ...............c...iiiiiia.. Poster Wed PM
817. Basal ganglia: behavior .. ........... ... .. ... .. .. .. ... Poster Thu AM
749. Basal ganglia: drugsofabuse .................. .. ... ... Poster Wed PM
560. Basal ganglia: movement disorders and
experimental models .. ......... ... .. . . L 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 gangliai 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 . ............oiuiiniiiiiiiii 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 ............ .. .. ..o, 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

6S. 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 .......... ... 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 Il ............. Wed PM
175. Invertebrate motor functions ................ .. ... ... Sun PM
169. Motor cortex: anatomy .. ...............coiiiiiani.n Sun PM
815. Motor cortex: behavioral physiology, models I ........... Thu AM
816. Motor cortex: behavioral physiology, models II .. ......... Thu AM
746. Motor cortex: functional organization and plasticity I ... ... Wed PM
747. Motor cortex: functional organization and plasticity I .. ... Wed PM
557. Motor cortex: human studies I . ....................... Tue PM
558. Motor cortex: human studiesII ....................... Tue PM
215. Motor Systems: COTeX . .. ..o\ vvveetei et Mon AM
563. Muscle: biomechanics . ............ ... ... .. .. .. Tue PM
654. Muscle: cellular and molecular physiology .............. Wed AM
300. New Vistas in the Control of Arm Movement
Trajectories .........ccoviiiiiiiiiiiin, N Mon PM
753. Oculomotor system: brainstem and pretectum .............. Wed PM
367. Oculomotor system: clinical studies ..................... Mon PM
470. Oculomotor system: head movements and Listing’s Law . .. ... Tue AM
754. Oculomotor system: near response, blink, and muscle . . . ... Wed PM
502. Oculomotor system: saccades .......................... Tue PM
366. Oculomotor system: saccades—behavior and imaging ....... | Mon PM
469. Oculomotor system: saccades—cOrteX ................... P Tue AM
468. Oculomotor system: saccades—superior colliculus . ......... Tue AM
61. Oculomotor system: smooth movements . ................. Sun AM
216. Oculomotor system: smooth pursuit and
vestibuloocularreflex ............ ... ... .. ... ... Mon AM
561. Reflex function: animal studies ....................... Tue PM
273. Reflex function: human studies . ...................... Mon AM
369. Spinal cord and brainstem: anatomy . .................. Mon PM
63. Spinal cord and brainstem: cellular neurophysiology . ... ... Sun AM
471. Spinal cord and brainstem: functional neurophysiology . . . .. Tue AM
62. Spinal cord and brainstem: pattern generation ............ Sun AM
368. Spinal cord and brainstem: pharmacology and
tranSMItters . . .. .. ..ot Mon PM
171. Spinal cord and brainstem: spinal reflexes . .............. Sun PM
365. Vestibular system: nerveandnuclei ................... Mon PM
752. Vestibular system: vestibularnuclei.................... Wed PM
59. Vestibular system: vestibuloocular reflex—human studies . . . . Sun AM
60. Vestibular system: vestibuloocular reflex—physiology
andbehavior .......... ... .. ... .. . il Sun AM
THEME H: OTHER SYSTEMS OF THE CNS
371. Association cortex and thalamocortical relations: anatomy . . . Mon PM
372. Association cortex and thalamocortical relations: .
PRYSIOIOZY ..o\t 5B Mon PM
474. Brain metabolism and blood flow: methods .. .............. ‘ Tue AM
178. Brain metabolism and blood flow: nitric oxide ............ Sun PM
68. Brain metabolism and blood flow: pharmacology ........... Sun AM
656. Brain metabolism and blood flow: physiology and
biochemistry .. ......ooviii i Wed AM
67. Comparative neuroanatomy: forebrainI ................. Sun AM
177. Comparative neuroanatomy: forebrainII ................. Sun PM
278. Comparative neuroanatomy: non-forebrain ............... Mon AM
655. Limbic system and hypothalamus: amygdala and
hypothalamus .......... ... ... ... ... .. Wed AM
370. Limbic system and hypothalamus: anatomy .............. Mon PM
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176. Limbic system and hypothalamus: chemical anatomy ........ ; Sun PM
473. Limbic system and hypothalamus: functionI .............. Tue AM
564. Limbic system and hypothalamus: function IT .. ............ v Tue PM
THEME I: NEURAL BAsIS OF BEHAVIOR
82. Aging:animalmodels .............. ... ... ... .. ... ... Sun AM
192. Aging: cellbiology ......... ..o, Sun PM
668. Aging: primates including humans ...................... Wed AM
587. Biological rhythms andsleep .......................... Wed AM
483. Biological rhythms and sleep: aging ..................... ; Tue AM
76. Biological rhythms and sleep: anatomy ................... . Sun AM
484. Biological rhythms and sleep: disorders and
clinical studies ............ ... .. . i Tue AM
78. Biological rhythms and sleep: melatonin and pineal ......... Sun AM
658. Biological rhythms and sleep: molecular and ’
cellularbiology .. ... Wed AM
77. Biological rhythms and sleep: neurotransmitters
andhormones I ............ ... ... .. ... .. .. . Sun AM
184. Biological rhythms and sleep: neurotransmitters
andhormones II ...... ... .. ... ... ... .. .. ... ..l Sun PM
185. Biological rhythms and sleep: neurotransmitters
andhormonesIII . ....... ... ... ... ... Sun PM
379. Biological rhythms and sleep: physiology I ................ Mon PM
380. Biological rhythms and sleep: physiology II ...............¢ Mon PM
116. Cognition] ....... ... ... ... ... Sun PM
179. Cognition Il ......... ... .. ... i Sun PM
180. CognitionIII .......... ... .. i, Sun PM
279. CognitionIV .. ... ... . Mon AM
373. Cognition V. ... .. Mon PM
374. Cognition VI ... .. .. .. .. i Mon PM
475. Cognition VII ... ... ..o . Tue AM
476. Cognition VIII .. ... ... ..ot Tue AM
588. CognitionIX ....... ... ... ... Wed AM
695. Cognmition X ...ttt Wed PM
757. Cognition XI .. .. ... Wed PM
779. Cognition XIT .. ... .. ..ot Thu AM
820. Cognition XIII ........ ... .. .. i Thu AM
206. Drugs of abuse: alcohol I ............ ... ... .. ... ...... Mon AM
485. Drugsofabuse:alcohol IT ........... ... ... ... ...... Tue AM
486. Drugs of abuse: alcohol III . ........................... Tue AM
665. Drugs of abuse: alcohol IV ...... ... ... ... ... ..... Wed AM
666. Drugs of abuse: alcohol V ............ ... ... ... ... ... Wed AM
825. Drugsofabuse:alcohol VI ............ ... ... ... ... ... Thu AM
824. Drugs of abuse: alcohol and benzodiazepines .............. Thu AM
384. Drugs of abuse: amphetamines and other stimulants I ... ..... Mon PM
385. Drugs of abuse: amphetamines and other stimulants I ... .. .. . Mon PM
573. Drugs of abuse: amphetamines and other stimulants IIT . . . . . .. Tue PM
574. Drugs of abuse: amphetamines and other stimulants IV ... ... Tue PM
826. Drugs of abuse: amphetamines and other stimulants V .. .. ... Thu AM
285. Drugs of abuse:cocainel ............ ... ... .. ... ... ... Mon AM
286. Drugs of abuse: cocaine II ............................ Mon AM
287. Drugs ofabuse: cocaine III ........... ... ... ... ... ... .. Mon AM
288. Drugs of abuse: cocaine IV ........ ... ... ... .. ... ..... Mon AM
765. Drugs of abuse: cocaine V. ............... .. ... Wed PM
766. Drugs of abuse: cocaine VI ............................ : Wed PM
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767. Drugs of abuse: cocaine VII ........................... ‘
283. Drugs of abuse: cocaine—development I .................
284. Drugs of abuse: cocaine—development IT .. ...............
289. Drugs of abuse: opioids and others I .....................
292. Drugs of abuse: opioids and others II ....................
290. Drugs of abuse: opioids and others—heroin and
cannabinoids . . ... .. .. :
291. Drugs of abuse: opioids and others—morphine . ............
572. Hormonal control of reproductive behavior: behavioral
INEASUTES . . . o e ettt ettt et et et e e
282. Hormonal control of reproductive behavior: functional
ANATOMY . . o . vttt e e e e |
190. Hormonal control of reproductive behavior: parenting
and sex differences .......... ... ... .. . o il
80. Hormonal control of reproductive behavior: receptors,
chemistry, and anatomy . .................iiian...
188. IngestivebehaviorI........ ... ... ... ... ... ......
280. Ingestivebehavior Il ......... .. ... .. .. ... .. ... .....
383. Ingestive behavior IIT . ........ .. ... .. ... .. ... ... ..
410. Ingestive behavior IV ........ .. ... ... .. .. ... .. ...
571. Ingestive behaviorV ... ... . ... ... .. . ... oLl
660. Ingestive behavior VI ......... ... ... ... .. ... .. .. ...
10. Ingestive behavior—peptides .......... b
407. Invertebrate learning and behavior I .....................
500. Invertebrate learning and behavior II ........... EEETTP
569. Invertebrate learning and behavior II .. ..................
570.- Invertebrate learning and behavior IV . ...................
659. Invertebrate learning and behavior V . ....................
69. Learning and memory: pharmacology I....................
70. Learning and memory: pharmacology IT .................. '
71. Learning and memory: pharmacology IIl .................
377. Learning and memory: pharmacology IV .................
481. Learning and memory: pharmacologyV ..................
482. Learning and memory: pharmacology VI ................ N
375. Learning and memory: physiology I ..................... :
376. Learning and memory: physiology II ....................
758. Learning and memory: physiology Il . ...................
759. Learning and memory: physiology IV ....................
117. Learning and memory: systems and functionsI.............
303. Learning and memory: systems and functionsII ............
477. Learning and memory: systems and functions III . .......... ‘. 3
478. Learning and memory: systems and functionsIV ........... )
479. Learning and memory: systems and functionsV ............
480. Learning and memory: systems and functions VI ...........
565. Learning and memory: systems and functions VII ... ... ... ..
566. Learning and memory: systems and functions VIII ..........
567. Learning and memory: systems and functions IX ........... .
586. Learning and memory: systems and functions X ............ .
760. Learning and memory: systems and functions XI ...........
761. Learning and memory: systems and functions XII...........
762. Learning and memory: systems and functions XIII ..........
763. Learning and memory: systems and functions XIV ..........
662. Monoamines and behavior: dopamine I ...................
821. Monoamines and behavior: dopamine IT ..................
81. Monoamines and behavior: mental disorders, models,

andtreatments . ... .......... ...t
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822. Monoamines and behavior: norepinephrine ................ Thu AM
663. Monoamines and behavior: serotonin . ................... : Wed AM
183. Motivation and emotion: animal models .................. Sun PM
657. Motivation and emotion: biochemistry and
pharmacology . ......... ... .. .. Wed AM
378. Motivation and emotion: primates including humans . ... ... .. Mon PM
75. Motivation and emotion: self-stimulation ................. Sun AM
778. Neural Control of Breathing ................ ... ... ... Thu AM
20. Neural plasticity . .......... ... .. i Sun AM
73. Neural plasticity: lesions and recovery ................... Sun AM
181. Neural plasticity: LTP .. ..., | Sun PM
74. Neural plasticity: molecules and pharmacology ... .......... | Sun AM
182. Neural plasticity: structural correlates ... ................. Sun PM
72. Neural plasticity: synaptic properties . .................... { Sun AM
79. Neuroethology: electroreception ........................ Sun AM
568. Neuroethology: fish ............ ... ... .. ... .......... Tue PM
187. Neuroethology: invertebrates . .. ........................ Sun PM
186. Neuroethology: othertaxa .. ........................... : Sun PM
381. Neuroethology: songbirds I .. .......................... Mon PM
382. Neuroethology: songbirds IT ........................... Mon PM
304. Neuropeptides and behavior I .......................... Mon PM
664. Neuropeptides and behavior II ......................... Wed AM
823. Neuropeptides and behavior III .. ....................... Thu AM
309. Psychotherapeuticdrugs ................. ... .. ... .... Mon PM
386. Psychotherapeutic drugs: antidepressants . ................ Mon PM
191. Psychotherapeutic drugs: antipsychotics I ................. Sun PM
667. Psychotherapeutic drugs: antipsychotics II .. .............. Wed AM
827. Psychotherapeutic drugs: other ......................... Thu AM
281. Stress:behavior............. .. ... . i il Mon AM
207. Stress: HPAaxis ... Mon AM
764. Stress: neurochemistry .................. .. .. .. ... ... Wed PM
189. Stress: neurotransmitter SyStems . ....................... Sun PM
661. Stress: preclinical and clinical studies .................... Wed AM
583. What Is the Specific Role of the Cerebellum
in Cognition? ......... ..ottt Wed AM
THEME J: DISORDERS OF THE NERVOUS SYSTEM
580. Alzheimer’s disease: ApoE . ........... ... .. . .o Tue PM
400. Alzheimer’s disease: ApoE and genetics .................. Tue AM
295. Alzheimer’s disease: chemical neuroanatomy .............. Mon AM
773. Alzheimer’s disease: cholinergic neuropharmacology ........ Wed PM
581. Alzheimer’s disease: genetics and clinical studies ........... Tue PM
673. Alzheimer’s disease: mechanisms of degenerationI.......... Wed AM
787. Alzheimer’s disease: mechanisms of degeneration I ... ... ... Thu AM
108. Alzheimer’s disease: neurofibrillary degeneration ........... Sun PM
674. Alzheimer’s disease: neuronal injury and death .. ........... Wed AM
774. Alzheimer’s disease: neuropharmacology ................. - Wed PM
296. Alzheimer’s disease: tau and neurofibrillary
degeneration .......... ... ... ... Mon AM
507. Beta-amyloid: aggregation ............................ Tue PM
109. Beta-amyloid: animalmodels I ......................... : Sun PM
579. Beta-amyloid: animal models I ........................ Tue PM
9. Beta-amyloid: ApoET ......... .. .. .. .. . i, Sun AM
670. Beta-amyloid: ApoE Il ......... ... .. ... ... .. ........ Wed AM
671. Beta-amyloid: cellulareffectsI ......................... Wed AM
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672. Beta-amyloid: cellulareffects II ........................
85. Beta-amyloid: gene expression . ................... .. ...
578. Beta-amyloid: localization . . ...........................
194. Beta-amyloid: neuromodulation ........................ '
577. Beta-amyloid: neuropathology I ................ ... ..... ]
589. Beta-amyloid: neuropathology I ................ ... ..... &
401. Beta-amyloid: neurotoxicity ............... ... ...,
193. Beta-amyloid: neurotoxicity and aggregation . ..............
294. Beta-amyloid: processing I .......... ... .. .. ... .. ...
310. Beta-amyloid: processing IT ........................... .
86. Beta-amyloid: protein interactions . .. ....................
208. Beta-amyloid: secretion I ........... .. ... ... . . .. :
390. Beta-amyloid: secretion Il . .......... ... ... .. ... ....
195. Degenerative disease: Alzheimer’s—cognitive function . ... ...
685. Degenerative disease: other .. .................. .. ... ...
199. Degenerative disease: other—ALS and dementias . .......... _
196. Degenerative disease: other—genetics and mechanisms ... ...
198. Degenerative disease: other—Huntingtons ................ »
197. Degenerative disease: other—metabolic and
inflammatory . ......... ... '
503. Degenerative disease: Parkinsons .......................
488. Degenerative disease: Parkinson’s—<clinical ...............
489. Degenerative disease: Parkinson’s—mechanisms . ...........
491. Degenerative disease: Parkinson’s—MPTP models .......... .
487. Degenerative disease: Parkinson’s—other models ...........
490. Degenerative disease: Parkinson’s—pharmacology ..........
775. Degenerative disease: Parkinson’s—transplantation,
pallidotomy and imaging . ............................
293. Developmentaldisorders I . ........... .. ... ... .. ... ... .
669. Developmental disorders II . ............... . ... .. ...,
829. Developmental disorders III .. .........................
575. Epilepsy: animalmodels I ............ ... ... ... ... ...
597. Epilepsy: animalmodels IT ............................
768. Epilepsy: animal models IIT .. .........................
84. Epilepsy: anticonvulsantdrugs I ........................
831. Epilepsy: anticonvulsantdrugs I .......................
314. Epilepsy: basic mechanisms I ............... .. ... ..... 0
388. Epilepsy: basic mechanisms Il . ........................ '
389. Epilepsy: basic mechanisms IIT .. .......................
576. Epilepsy: basic mechanisms IV .........................
771. Epilepsy: basic mechanismsV ......................... :
772. Epilepsy: basic mechanisms VI ......................... :
770. Epilepsy: geneticmodels . ........... .. ... ... . ...
830. Epilepsy: kindling . . .........ouoriniaii Po
769. Epilepsy: primate studies ............. ... .. ... . ’
105. From Fos to Proteolysis: Molecular Events in
BrainIschemia ............. .. ..o o it
16. Genetic models of human neuropsychiatric disorders I .......
83. Genetic models of human neuropsychiatric -
disorders IT ... ... : ter
387. Genetic models of human neuropsychiatric ‘
disorders IIT .. ... ... .
828. Genetic models of human neuropsychiatric ;
disorders IV ... ... .. .
97. Infectious diseases: HIV—diagnosis and treatment . .........
96. Infectious diseases: HIV—pathogenesis .................. ;
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834. Infectious diseases: other ................ ... .. ... ..... Poster - - Thu AM
391. Ischemia: apoptosis and gene expression . ................. Poster ~ Mon PM

87. Ischemia:enzymes .............. ... ... .. ..., 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 ...............oeuuiunenoinnunenn.. 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. Ischemia: 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: oxidativeinjury . ............. ... ... .o ou... Poster Mon PM

94. Ischemia: trophic factors, peptides and hormones ........... Poster Sun AM
110. MentalillnessT ...... ... .. . .. i, Slide | Sun PM
677. MentalillnessIl ............. e Poster ' Wed AM
678. Mental illness—depression . ................ ... ....... Poster Wed AM

98. Mental illness—schizophrenial ........................ Poster : Sun AM
297. Mental illness—schizophrenia IT . .. ... ... .. ... .. .. ... Poster Mon AM
835. Mental illness—schizophrenia III . ...................... Poster - Thu AM
838. Neuro-oncology: treatment . ..................coou.... .. 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 .............................. Poster - Tue PM
396. Neuromuscular diseases: motoneurons ................... Poster Mon PM
598. Neurotoxicity I ......... ... .. i Slide Wed AM
786. Neurotoxicity IT . .........iviiiiiiiii... Slide Thu AM
776. Neurotoxicity: heavy metals ........................... Poster : : Wed PM

99. NeurotoxinS I ...........oouiuiinniriiiinnnnnen.. Poster | Sun AM
298. Neurotoxins I . ... ... ... ... .. .. . . Poster Mon AM
679. Neurotoxins ITI . ...... ... ... ... Poster Wed AM
836. Neurotoxins IV ... ... ... . ... Poster Thu AM
307, Trauma ... ..ottt e Slide Mon PM
200. Trauma models and cell biology ........................ Poster Sun PM
676. Trauma: miscellaneous ............ ... ... .. ... . ... ... Poster : Wed AM

95. Trauma: spinal cord ................ i, Poster Sun AM
832. Trauma:treatmentI.............. .. ... ... .. ...t Poster ' Thu AM
833. Trauma:treatmentII .......... .. ... .. ... ... ...... Poster Thu AM
395. Trauma: whitematter ............... ... .. ... .. ..... Poster Mon PM
OTHER
100. History of neuroscience . ..................c.ouiinn... 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 EXETCISES . o oottt Poster . AM,PM | AM,PM | AM,PM | AM, PM AM
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BEHAVIORAL PHARMACOLOGY II

637.9

BEHAVIORAL EFFECTS AND PENTYLENETETRAZOLE-INDUCED
SEIZURE PROTECTION OF DIZOCILPINE AND LORAZEPAM ALONE
OR IN COMBINATION IN MALE CD1 MICE. G.A. Pritchard* ]. S. Pratt
and D. ]. Greenblatt. Department of Pharmacology and Experimental
Therapeutics, Tufts University School of Medicine, Boston, MA 02111.

To evaluate the potential interaction between the NMDA receptors and the
GABAA receptor family, dizocilpine (DIZ) and lorazepam (LRZ), alone or in
combination, were evaluated for their effects on a number of behavioral
parameters as well as in a pentylenetetrazole (PTZ) seizure protection assay
in male CD-1 mice. Animals were injected with DIZ or vehicle and 15 min
later with LRZ or vehicle. Distance traveled, rears and stereotypy were
measured using an activity monitor 40 min following the first injection for 20
min (4 x 5 min). The tail vein of each mouse was then cannulated and PTZ
was infused until the animal had two tonic-clonic seizures. Behavioral
effects of DIZ were observed only for the highest dose (0.1 mg/kg) and was
evidenced by a significant (80%) increase in distance traveled during each of
four intervals monitored. Rears and stereotypy were unaffected by DIZ at
any concentration. Also, DIZ had no protective effect against PTZ-induced
seizures. Lorazepam, however, significantly reduced horizontal activity,
rears and stereotypy at all but the lowest concentration (0.2 mg/kg) in a
dose-dependent manner. Similarly, LRZ had a dose-dependent protective
effect against PTZ-induced seizures with all but the lowest concentration (0.2
mg/kg) significantly increasing the volume of PTZ needed to induce
convulsions. When combined at the lowest and highest levels tested, DIZ
and LRZ had effects similar to that of LRZ alone; no synergism was
observed Furthermore, the eleveated horizontal activity induced by DIZ
(0.1 mg/kg) was completely attenuated by LRZ (2.0 mg/kg).

637.11

EFFECTS OF LC.V. AND I.C. BETA-FUNALTREXAMINE ON
DISCRIMINATIVE STIMULUS EFFECTS OF MORPHINE. JA.
Moretti* and A.M. Young. Department of Psychology, Wayne State
University, Detroit MI 48202.

The present experiments investigated effects of the selective irreversible
1 opiate antagonist beta-funaltrexamine (B-FNA) on discriminative stimulus
and rate-altering effects of morphine sulfate (MS), the prototypic p opiate
agonist. Male Sprague-Dawley rats were trained to discriminate among 3.2
mg/kg MS and saline under a FR1S5 schedule of food reinforcement.
Generalization curves for MS (0.32-5.6 mg/kg) were established using a
cumulative dosing procedure. Rats were then dosed with 20 pg B-FNA, by
either i.c.v. or i.c. administration. Morphine was retested 24 h, 72 h, and
8 d after B-FNA treatment, and weekly thereafter, until recovery of the
maximal stimulus effects of MS was observed. -FNA i.c.v. produced a
loss of maximal MS-like stimulus effects for up to 72 h, and also increased
the dose of MS required to suppress rates by approximately six-fold. After
22 days the rate-altering potency of MS returned to control values, and MS
regained the capacity to produce a maximal stimulus effect, although the
dose required for MS-like responding was still greater than control values.
The effects of B-FNA i.c. were significant, albeit less pronounced than
those seen with i.c.v. administration, demonstrating that B-FNA is more
potent when administered i.c.v. The present data suggest that B-FNA can
suppress the maximal stimulus effects of MS by alkylating a sufficient
proportion of the receptor pool mediating these responses. (Supported by
DA03796 and K02 DA00132.)

637.13

CUMULATIVE vs ACUTE DOSE-RESPONSE PROCEDURES
PRODUCE DIFFERENTIAL BAC AND DD FUNCTIONS FOR ETOH
: . .

Dept Psychiat & Behav Sci, O.U.H.S.C., Oklahoma City, OK 73190
Twelve male S-D rats were trained to discriminate between 1.25 g/kg
ETOH and saline injections, in a multi-cycle operant discrimination task.
Once tramed, complete dose-effect curves (DECs) were generated, once
per month, using two different incremented (cumulative) dose procedures
(DEC1 & 3: 0.25, 0.75, 1.25, 1.75, 2.25 g/kg or DEC2 & 4: 0.0, 0.625, 1.25,
1.875, 2.25 g/kg). The same doses were tested singly in acute testing
sessions over the five month period. Similar cumulative behavioral DECs
were generated within each cumulative procedure (DEC#1 vs DEC#3,
F(1,6)=.23: n.s.; DEC#2 vs DEC#4 F(1,6)=.13: n.s.) however, sngmﬁcant
differences were produced between the two dosing incremented proce-
dures (ED50s: DEC1 vs DEC3: 1.06 £ .25 vs 1.06 £ .23; DEC2 vs DEC4:
.74 z .15 vs .73 2 .17). Tests of the 1.25 g/kg ETOH training dose
engendered 100% ETOH-appropriate responding under acute testing
procedures but only ~70% ETOH-appropriate responding under
cumulative testing procedures. When blood alcohol concentrations
(BACs) were quantified by GC assays, cumulative testing procedures
always produced significantly lower BACs than acute testing procedures
(#(6)=8.12, p<.001). Group mean BACs produced by the 1.25 g/kg ETOH
training dose were 70 = 6 mg/dl and 126 + 5 mg/dl when tested in
cumulative and acute procedures, respectively. Interestingly, response
rate functions did not differ between either cumulative procedures or
between cumulative and acute procedures. These data may suggest that
differential dosing procedures, interacting with ETOH-associated
metabolic processes (absorption or distribution) may influence the
behavioral choice and blood alcohol concentration DECs in rats.

637.10
DOSE-RESPONSE OF CYCLOPHOSPHAMIDE-INDUCED EMESIS
IN THE FERRET. R.L. Wynn, A. Carter, R. Meszler*, L. Lao, BM.
Berman and R.H. Wong. Department of Family Medicine, School of
Medicine, and Departments of Anatomy and Pharmacology, Dental
School, University of Maryland, Baltimore, MD 21201

Nausea and vomiting are severe side-effects often associated with
cancer chemotherapy and may affect treatment decisions.
Cyclophosphamide is a commonly used chemotherapy agent for breast
cancer and induces emesis in the ferret. In order to examine the
emetogenic effect of cyclophosphamide, ferrets (1.0-1.8 kg) were placed
under general anesthesia (isoflurane 5%-O, mixture) and were
administered logarithmic doses of i.v. cyclophosphamide. The mean
number (+SE) of emetic episodes and retches were: 2.2+0.9 episodes
and 2.8+1.9 retches at 56 mg/kg, 7.3+3.2 and 30.5£17.5 at 100 mg/kg,
23.3+4.0 and 85.3+20.4 at 177 mg/kg, and 23.5+7.5 and 62.5+38.5 at
237 mg/kg. In addition, various antiemetics were given i.v. immediately
following cyclophosphamide injection. Ondansetron reduced emetic
episodes by 0% and 43% (0.04 and 0.07 mg/kg), metoclopramide by
65% and 98% (4.08 and 7.07 mg/kg), and droperidol by 16% and 24%
(0.45 and 0.25 mg/kg). These results indicate that cyclophosphamide
induces emesis in a dose-dependent manner and may be useful in
evaluating conventional and complementary therapies for the treatment
of chemotherapy-induced emesis. Support provided by the U.S. Army
Breast Cancer Research Program #DAMD17-94-J-4325.

637.12

STIMULUS ADDITIVITY IN A DRUG DISCRIMINATION TASK:
CREATING A MORPHINE CUE FROM OTC COMPOUNDS.
Department of

Psychiat. & Behav Sci, Univ. Oklahoma H.S.C., Okla. City, OK 73190

This laboratory recently has published reports demonslratmg simple
effect-additivity of st of ¢ d drug i (PB&B,
32:1017-1023; Psychopharm 110:309-319; J Psychophann 7:52-59). With
respect to stimulus control by compound stlmuh, Fantino & Logan have
suggested that the speclﬁc i ion which controls
the behavioral operant is largely beyond expenmemal control and may
even be ldnosyncrauc (1979,

San Francisco: W.H. Freeman). Using atwo-choice
drug discrimination task, rats were trained with 3.2 mg/kg morphine and
saline as training stimuli. We used a single subject analysis strategy to
examine which specific element(s) of the compound morphine cue
controlled behavioral choice. Cross-generalization profiles were deter-
mmed fora number ot over-the-counter (OTC) medications wlnch were

hypothesized to tive ofa pound morphine
cue including sedatlon, lethargy, and analgma' dextmmelhorplmn
doxylamine, dlphenhydramme pyr thiamine, and

loperamide. When tested in combination wuh salme, none of the OTC
compounds produced a group mean percentage of 'drug-appropriate’
responding > 50%. Based on an individual rats’ cross-generalization
profile, each subject was tested for ’stimulus-element-additivity’ by
administering and testing variations of binary and ternary combinations
of these same OTC compounds. A test combination was formulated from
the addition of single ¢ TC drug stimulus elements for each rat which
engendered >95% morphine-appropriate responding. These test
combinations appeared to be idiosyncratic, dose-dependent, and to follow
rules predicted by simple effect-additivity.

637.14

TRAINING DOSE AS A DETERMINANT OF STIMULUS
GENERALIZATION WITH A MIXTURE OF DRUGS. L P. Stolerman*

E. A. Mariathasan and J-A W _White. Section of Behavioural Pharmacology,
Institute of Psychiatry, De Crespigny Park, London SES 8AF, UK.

The dose of a drug used for training can influence the characteristics of drug
discrimination behaviour established with single drugs. To determine whether this
also applies to discriminations based on mixtures of drugs, three groups of rats
(n=9-10) were trained to discriminate mixtures of (+)-amphetamine (0.2-0.8 mg/kg)
plus pentobarbitone (5-20 mg/kg) from saline in a standard, two-lever procedure
with food reinforcement; the ratio between the training doses was constant at 1:25
for each group. The groups acquired the discriminations to an accuracy of 90-97%
and, in each case, lization to amph ine or pentobarbi alone was clear
and dose-related, but less than complete in most experiments (68-86%). There was
also partial generalization when either apomorphine (50%) or nicotine (63%) was
administered alone, but only in rats trained on the smallest amount of the mixture;
in rats trained with the larger doses of the mixture, neither apomorphine nor
nicotine increased responding above vehicle levels. Doses of pentobarbitone that
were half of those used in training produced little or no discriminative response
when administered alone to the rats trained with the two smallest doses of the
mixture; the same doses of pentobarbi d responses to amph or
apomorphine in a supra-addmvc manner. Strikingly, some doses of apomorphine
and pentobarbitone that alone produced only vehicle-like responding (11%)
produced almost complete generalization (80%) in rats trained with 0.4 mg/kg of
amphetamine plus 10 mg/kg of pentobarbitone; this interaction was not seen in the
rats trained with either smaller or larger doses of the mixture. The complex pattern
of results suggests that doses of drugs used for training play an important role in the
discrimination of abused drug mixtures, but no simple rules to predict the influence
of training dose have been ascertained (supported by NIDA grant DA 05543).
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637.15

HOTPLATE SENSITIVITY: INDIVIDUAL DIFFERENCES,
HABITUATION, AND STIMULUS INTENSITY. _D.F. Emerich*, M.A,
Plone, and M.D. Lindner, CytoTherapeutics Inc., Two Richmond
Square, Providence, Ri 02906

The hotplate test, which typically involves placing a rodent in a
chamber with a heated floor and recording the latency of the first sign
of discomfort, is one of the most frequently used procedures in the
study of pain and analgesics, yet the psychometric properties of this
test have not been fully characterized. We conducted a survey of the
literature which revealed that: (1) higher hotplate temperatures are more
common than lower temperatures, and (2) studies do not match
subjects into groups to ensure that groups are equivalent before
treatment begins. It is likely that subjects are not matched into groups
because it has been reported that "behavioral tolerance” occurs. We
assessed morphine dose-response curves in rats that had been
habituated or were naive to a 50°C or 55°C hotplate. The data reveal
that: (1) consistent with numerous previous reports, the lower
temperature hotplate was much more sensitive to the effects of
analgesic agents such as morphine, (2) there are reliable differences
between individuals, and (3) habituation to the hotplate testing
procedures does not reduce the analgesic effects of morphine (there
was no evidence of "behavioral tolerance" to the test procedures).
These results support the use of lower stimulus intensities, and the
practice of assessing pretreatment response latencies to the hotpiate in
order to match subjects into groups before treatments are initiated.

HYPOTHALAMIC-PITUITARY-ADRENAL REGULATION: OTHER II

638.1

THE PATTERN OF CELLULAR ACTIVATION SEEN IN RESPONSE TO ACUTE
RESTRAINT SUGGESTS COMMONALITIES AMONG "NEUROGENIC" STRESS
MODELS. V, Viau* and P.E, Sawchenko. The Salk Institute, La Jolla, CA 92037.
Acute restraint reliably activates the hypothalamo-pituitary-adrenal (HPA) axis, and
is among the more commonly employed stress models. To provide an overview of the
CNS systems that are activated in response to this challenge, we followed the time
course of Fos protein expression induced in rat brain by a single 30 min restraint
session. The widespread patterns of cellular activation we observed were most robust in
animnals sacrificed at 1-2 hr after stress, and returned to near control levels by 4 hr. Cell
groups evincing Fos induction included the paraventricular nucleus of the hypothalamus
(PVH), where responsive neurons were localized principally in the hypophysiotropic
zone of parvocellular division, with secondary accumulations in autonomic-related
subdivisions and in oxytocin-rich aspects of the magnocellular neurosecretory system.
Beyond the hypothalamus, Fos-ir neurons could be grouped as belonging to three
broadly defined systems. Induction was prominent in the limbic region of the
telencephalon, including the infra- and prelimbic cortices, the lateral septal nucleus, bed
nucleus of the stria terminalis, and the basolateral and medial amygdaloid nuclei. A
second major focus comprised cell groups involved in the processing of somatosensory
and/or nociceptive information; such structures included the dorsal column nuclei, the
periaqueductal gray, cholinergic cell groups of the mesopontine tegmentum, and the
midline and intralaminar nuclear complexes of the thalamus. Finally, bramstem
catecholaminergic cell groups reliably displayed robust int-induced Fos exp on.
Prominent among these were the locus coeruleus, and cells in the medial part of the
nucleus of the solitary tract, as well as aminergic regions of the rostral and caudal
ventrolateral medulla. This general pattern of restraint-induced cellular activation is
strikingly similar to that which has been described following footshock or
immobilization, and contrasts starkly with profiles seen in response to systemic
stresses such as hemon'hage or immune challenge. While the categorization of certain
stress models as neurogemc appears (o have some basis in induced patterns of
diate-early gene expression, it to be d d whether they activate the
central limb of the HPA axis through common circuitries and mechanisms.

638.3

MECAMYLAMINE ADMINISTRATION INTO THE FOURTH
VENTRICLE ANTAGONIZES NICOTINE-INDUCED c-FOS
EXPRESSION IN THE PARAVENTRICULAR NUCLEUS OF THE
HYPOI'HALAMUS
Minneapolis Medical Research Foundation

and Departmems of Medicine, Hennepin County Medical Center and
University of Minnesota, Minneapolis, MN 55404 and Dept
Neuroscience and Cell Biology UMDNIJ-RW Johnson Medical School,
Piscataway, NJ 08854

Previous research from this 1aboratory suggests that nicotine (NIC)
elicits ACTH secretion indirectly, by activating brainstem neurons that
project to the paraventricular nucleus of the hypothalamus (PVN), a
region containing CRH. The present study further examined this
hypothesis using a polysynaptic marker for neuronal activation, c-Fos.
In experiment 1, rats received iv injections of vehicle or 0.045-0.18
NIC at a rate of 0.09 mg/kg/min and were sacrificed 1 hr later.
Consistent with previous findings, immunohistochemical analysis for c-
Fos showed that the PVN was dose-dependently activated by NIC, with
the lower doses primarily activating the CRH rich parvocellular region
and the higher doses activating the magnocellular region as well. In
experiment 2, rats received vehicle or 4 ug of the nicotinic antagonist
mecamylamine (MEC) into the fourth ventricle 15 min before iv
administration of 0.09 mg/kg NIC. The results showed that MEC
antagonized NIC-induced c-Fos expression throughout the PVN. These
findings are consistent with prior results suggesting that NIC elicits
ACTH release by activating brainstem neurons that in turn activate the
PVN. (Supported by DA03977)

638.2
SEQUENCE OF STRESS-INDUCED ALTERATIONS IN INDICES OF
CELLULAR ACTIVATION IN PARVOCELLULAR NEUROSECRETORY
NEURONS: MARKERS VERSUS MECHANISMS. K.J. Kovics* and PE.
Sawchenko, The Salk Institute, La Jolla, CA and Inst. Exp. Med., Budapest, Hungary.
Acute ether stress results in increased ACTH and corticosterone secretion that peak at
S and 30 min, respectively, after the challenge. Using cRNA probes to intronic
sequences of genes encoding ACTH gogues in parvocellular neurosecretory
neurons of the paraventricular nucleus (PVH), we have found these events to be
accompanied by rapid and transient transcriptional activation of corticotropin-releasing
factor (CRF) hnRNA expression (peak at 5-15 min), and a delayed up-regulation of
arginine vasopressin (AVP) hnRNA (90-120 min). To gain insight into possible
molecular mech lating stress-induced CRF and AVP expression in vivo, we
have compared the time course of ether stress-induced activation of representatives of
three transcription factor classes: immediate-early genes (c-fos and NGFI-B), a POU-
domain factor (Brn-2), and the cAMP-response element binding protein (CREB), using
antisera specific to its transcriptionally active, phosphorylated, form (P-CREB).
Functional DNA binding sites for both Bm-2 and P-CREB have been identified on the
CRF promoter. In response to ether stress, ¢-fos and NGFI-B mRNA induction in the
PVH were maximal at 30-60 min, and that of Fos protein peaked at 90-120 min. Brn-2
mRNA was found to be constitutively expressed in parvoceliular and magnocellular
compartments of the PVH, and its expression did not change over the 4 hr observation
period we employed. P-CREB was induced in parvocellular neurons with a time course
which paralleled that of CRF hnRNA expression, reaching a maximum 5-15 min after
exposure to ether vapor. In vivo inhibition of protein synthesis by cycloheximide prior
to stress resulted in a marked reduction of the Fos protein response to ether in the
parvocellular PVH, and attenuated the stress-induced rise in AVP hnRNA.
Cycloheximide treatment did not, however, alter significantly P-CREB induction or
stress-induced CRF hnRNA expression. The stress-induced transcriptional activation of
the AVP and CRF genes in hypophysiotropic neurons appear to involve independent
mechanisms, that respectively do and do not require de novo protein synthesis.

638.4

NICOTINE'S INDUCTION OF c¢-FOS IN THE NTS-A)/C, IS
ANTAGONIZED BY FOURTH VENTRICULAR
MECAMYLAMINE. ine*

Minneapolis Medical Research Foundation and
Departments of Medicine, Hennepin County Medical Center and
University of Minnesota, Minneapolis, MN 55404.

Previous research from this laboratory suggests that nicotine (NIC)
elicits ACTH secretion by activating brainstem catecholamine
neurons projecting to the paraventricular nucleus of the
hypothalamus. The present study further examined this hypothesis.
In experiment 1, rats received iv injections of vehicle, 0.045, 0.09,
0.135 or 0.18 mg/kg NIC at a rate of 0.09 mg/kg/min and were
sacrificed 1 hr later. Immunohistochemical analysis showed that
NIC dose-dependently induced c-Fos expression throughout the
NTS-A,/C,. This expression was a linear function of dose from
0.045-0.135 mg/kg, with the 0.18 mg/kg dose causing a far greater
induction. In experiment 2, rats received vehicle or 4 pg of the
nicotinic antagonist mecamylamine (MEQ) into the fourth ventricle
15 min before iv administration of 0.09 mgfkg NIC. The results
showed that only a small fraction of_the NTS-A,/C, neurons
expressing NIC-induced c-Fos also contained the catecholamine
systhesis enzyme tyrosine hydroxylase. However, MEC antagonized
NIC-induced c-Fos expression throughout the NTS-Ay/C,. The
present results are consistent with the hypothesis that NIC elicits
ACTH secretion via activation of brainstem neurons, some of which
are catecholaminergic. (Supported by DA03977)
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638.5

INDUCTION OF THE IMMEDIATE-EARLY GENE c-fos IN THE AUDITORY
AND LIMBIC SYSTEMS FOLLOWING LOUD NOISE STRESS. §, Campeau®,
and S.J, Watson. Mental Health Research Institute, University of Michigan, Ann
Arbor, MI 48109.

ﬁn‘:l‘he paraventricular nucleus of the hypothalamus is commonly thought to be the

relay ial for stress-induced glucocorticoid release. However, the

anatomical pathway(s) through which ic stressors activate the
paravenmcuhr nucleus are not well delineated. In an attempt to determine more
lar nucleus is activated by stress, a loud noise stimulus

was used. Becausemeaudnory system is already well characterized, it might provide
a useful stamng pmm to trace the pathway(s) ultimately innervating the

ducti ofc-tostNAwasusedtomapv.hepanunof
neural activation produced by loud noise.

Sprague-Dawley male rats (n = 4 per group) were used. Rats in one group served as
naive controls. Rats in thcolhcrtwogmups were handled for 2 min and placed in the
experimental cage for 10 min on each of 14 consecutive days. On Day 15, the
anunalswaeplaoedmmecageforﬁomm,andforoncgmup a 110 dBA noise (20 -
20000 Hz) stimulus was turned on for the last 30 min. The rats were decapitated
unmed:au:ly upon removal from the cage, their trunk blood collected and processed
for . The brains were mnoved, frozen, and processed
for c-fos in situ hybridization using a 680 nucleotid

Loud noise produced a reliable i mplasmammr-

(203456 pgjdl) compared to handled/cage (0.6 + 0.3 pg/dl) and naive conlmls (1.2
+ 0.4 pg/dl). Loud noise induced c-fos mRNA was observed in many forebrain and
limbic areas as well as throughout the auditory system (from the cochlear nuclei to
the audmry mmsx) The patiern of activation in the forebrain and limbic systems
ined foll g swim and restraint stress (Cullinan et al., Neurosci.,
64: 4717, l995) Lesion studies are underway to determine which of the auditory relay
nuclei provides the starting point of a multi-synaptic pathway ultimately innervating
the paraventricular nucleus of the hypothalamus.

638.7

TIME COURSE OF FOS STAINING FOLLOWING EXPOSURE TO
RESTRAINT IN CHRONIC, INTERMITTENTLY COLD STRESSED
ANIMALS. S. Bhatnagar* and M.F. Daliman, Dept. of Physiology,
UCSEF, San Francisco, CA 94143-0444.

Exposure of chronically stressed animals to a novel stressor results in
similar or enhanced hypothalamic-pituitary-adrenal (HPA) responses
to those in control animals despite the persistent negative feedback
signal due to the chronic stress. It has been suggested that prior chronic
stress produces a facilitatory trace that balances or overcomes the
negative feedback effects of chronic stress, although the
neuroanatomical sites subserving this facilitation are not yet known.

We have shown that animals exposed to chronic, intermittent cold stress
(4 h a day at 4C; CHR) exhibit enhanced HPA responses to a 30 min
period of restraint compared to undisturbed controls (CTL). In the
present study, we sought to determine the sites that may underlie this
chronic stress-induced facilitation by immunohistochemistry for the fos
protein. CHR and CTL animals were perfused under basal conditions, at
15 and 30 min during the 30 min period of restraint and at 30 and 60 min
following termination of restraint. Preliminary data indicate that fos
staining peaked in the paraventricular nucleus of the hypothalamus at
30 min post-restraint for both CTL and CHR animals, with no differences
between groups in number of fos-stained cells at any time examined.
Present data also indicate that staining in the arcuate nucleus is lower in
CHR than in CTL animals at 30 min. Ongoing work is examining fos
staining in other areas of the hypothalamus and brainstem with the
goal of characterizing the neuroanatomical sites that may underlie
chronic stress-induced facilitation of HPA responses to a novel stressor.

638.9

EFFECT OF DURATION OF ADRENALECTOMY AND LIPOPOLY-SACCHARIDE
ON C-FOS EXPRESSION IN THE PARAVENTRICULAR AND SUPRAOPTIC
NUCLEI. AA Gerall", $.B. Martin-Schild, and R.L, Chan. Dept. of Psychology,
Tulane Umvemty, New Orleans, LA 70118.

Adrenaloctomy (ADX) has been ahown lo enhance neuronal activity in the

of the (PVN) as measured by expression

of c-foa-lnks protem (CFI) and CRH mRNA. Explored in the  present study, were

the i ion and a path on PVN and
1 (SON) xpression of CFl,

Twenty -five intact or ADX Sprague-Dawley male rats were injected with either
phosphate butfered saline (PBS) or 0.13 mg/kg bw lipopolysaccharide (LPS) 2 hr
before perfusion. Experimental variables were: ADX duration, short term (<14
days) or long terrn 21 days), and pre-perfusion challenge, control (PBS) or

(LPS). y was performed using c-fos antiserum
(Carrbndge Biochem. Inc.) and soluti btained from Ve in Elite Sheep
were d using an imay

Raeults confirm short term ADX non-chatlenged animals ‘have sngnmcamly more
CFl-ir in PVN neurons than intact animals. However, extending the duration of
ADX before pertf diminished PVN CFl-ir. ADX resulted in more
than 2x the CFl-ir in both the PVN and SON than in intact animals exposed to
LPS. The main factors, ADX and LPS appear to be additive. LPS elicited a
greater effect on neuronal activity in the PVN in long term ADX (14x) than shoit
term ADX (3x). The difference was primarily due to increased baseline levels of
CFl-ir within the parvoceliular PVN of short term ADX PBS animals, which was 7x
greater than that of long term ADX PBS animals. The duration of ADX had no
influence over CFi-ir in the SON. Aqustmom over time to ADX might result from a

change in c-fos Xp in ) par 1l but more likely is due to
modifications in g C ptor dy ics in CRH or those
regulating CRH neurons.

Supported by Department of Defense Grant DOD93DNA-2.

638.6

FOS IMMUNOREACTIVITY IN AMYGDALA AND HYPOTHALAMUS
AFTER GRADED HEMORRHAGE IN THE RAT. M.P. Lilly, D.J. Putney and
LM. Simard*. University of Maryland at Baltii School of Medici
Baltimore MD 21201.

We have previously reported potentiated responses of adrenocorticotropin
(ACTH) to the second of two 10 mVkg hemorrhages (hem) 24 h apart in the
conscious rat. Limbic structures may modulate responses of the pituitary-adrenal
(PA) system and could play arole in potentiated PA responses. To study this, we

vity (Fos-LIR) in brain regions after graded and/or
repeated hem. Male Sprague-Dawley rats (350 gm) had chronic femoral arterial
and venous catheters placed. Four days later conscious rats were bled 0, 5, 10 or
20 mlkg over 3 min. Rats were killed 30, 60 or 90 min later and the brains were
removed and frozen. Other rats had two 10 mi/kg hems 24 h apart and were killed
60 min p the second hem (10 ml/kg-H2). Fos immunostaining was done on 25p
frozen sections by the ABC method. Fos-LIR was evaluated qualitatively and
semiquantitatively. Fos-LIR peaked 60 min after hem. No specific Fos-LIR was
seen in brains after 0 or 5 mlkg hem. After 10 ml/kg hem, we saw moderate Fos-
LIR in the caudal central lateral (CeL) and the medial nuclei (MeA) of the
amygdala, modest Fos-LIR in the supraoptic nucleus (SON) and no Fos-LIR in the
paraventricular nucleus (PVN). After 20 mUkg hem or 10 ml/kg-H2, we saw
marked Fos-LIR throughout the central nucleus (CeA), SON and PVN and little
Fos-LIR in MeA. These data show: 1) graded neuronal transcriptional activation
after small hem, 2) repeated 10 mUkg hem has a pattern of activation similar to 20
mUkg hem, and 3) a lower threshold for hem activation of neurons in CeA & SON
than in PVN. Thus, 10 ml/kg hem in the conscious rat activates cardiovascular
neurons in amygdala, and a second 10 mUkg hem produces more widespread
neuronal activation. These data support the idea that amygdala neurons may play a
role in potentiated PA responses to repeated hem. [Supported by NIH DK 02181}

638.8

SEXUALLY DIMORPHIC MK801-INDUCED FOS-LIKE
IMMUNOREACTIVITY (FLI) IN THE PVN OF THE RAT. N. Wintrip, D.M.
Nance, and M, Wilkinson* Depts. of Obst. and Gynaecol., Physiol. and
Biophys., and Anatomy and Neurobiology, Dalhousie U., Halifax, N.S., and
Dept. of Pathology, U. of Manitoba, Winnipeg, Canada.

The non-competitive NMDA receptor antagonist MK801, is reported to
activate the c-fos gene in various regions of the rat brain (Lee et al; Mol.
Brain Res., 24:192). Also, the behavioural effects of NMDA appear to be
sexually dimorphic (Hénack and Lascher; Brain Res., 620:167). We have
examined induction of FLI in the PVN of male and female Sprague-Dawley
rats 2h following s.c. injection of MK801 (0.1 or 1.0 mg/Kg b.w.; Fos
antibody: Cambridge Res. Biochem.) using computer assisted image
analysis. This approach has enabled us to identify subtle differences in
the effects of MK801 which are difficult to detect by sequential
examination of tissue sections.

Dose-dependent behavioural anomalies were seen in all MK801-
injected rats with females exhibiting more pronounced disturbances at
both high (1 mg/Kg) and low (0.1 mg/Kg) doses. Elevated levels of FLI
were seen in the PVN of all MK801-treated rats compared to saline-
injected controls. In general, high-dose (HD) MK801 induced higher
levels of FLI in the PVN of adult male rats compared to like-treated cycling
or lactating females (m.>fem.>lac.). Levels of FLI in the PVN of HD
MK801-treated male and female 14 day old rats were similar and
resembled those seen in adult males. In contrast, low dose (LD) MK801
induced more FLI in the PVN of cycling females compared to adult males.
Gonadectomy did not affect the FLI response to LD MK801 in females but
did increase levels in males. In adult female rats androgenized by
testosterone (T) on postnatal day 2, levels of both HD and LD MK801-
induced FLI in the PVN resembled those seen in like-treated adult males.
These results suggest that the observed c-fos response to MK801 is T-
dependent. Supported by Can. MRC.

638.10

CHRONIC CENTRAL ADMINISTRATION OF NEUROTENSIN: EFFECTS ON
HYPOTHALAMIC~PITUITARY-ADRENAL ACTIVITY AND BEHAVIOR.

Wayne B. Rowe!*
Quirion' ‘Dept. of Psychiatry and Neuralagleeurosurgcry, Douglas Hospital
Research Center, McGill University, Montreal, Canada, H4H 1R3, 2Max-Delbrick-
Centrum, Robert-Rossle-Strasse 10, 13125 Berlin-Buch, Germany.

Neuxoendocnne studles suggest an important latory role of
(NT) on h yp h d tical (HPA) t'uncuon NT produces
significant increases in plasma ACI'H and corticosterone (B) levels as u{ as 15
min following an acute central injection (1 pmol), and levels remain eleval for up
w4 hrs (Rowe et al., J. Neuroendo., 1995, 7: 109 -117). We examined the HP.

havioral effects of i central NT i (1 pmoV/hour for 14 days. via
Alzet minipumps) into the lateral ventricle of male, 3 month old Long-Evans rats.
Significant increases (p < 0.05) in basal HPA activity occurred during the dark phase
ofthedxumalcyclemmeNmedanunaJsccmpaxedtosahnecommls, Atthemd
of the 14 day NT-infusion period, locorticoid (MR) and gl icoid (GR)
receplor levels were assessed in several brain areas. No differences in MR binding
capacity were noted in hypothalamus, pituitary or hippocampus. A significant
reduction (p < 0.05) in GR binding occurred in the hippocampus of chronic, NT-
treated animals. NT- and saline-treated rats exhnbued comparable ACTH and B levels
during a 20-min immobilization stress; h , followin, ination of the
stressor, plasma ACTH and B levels were signiﬁeanﬂy (<0 5) higher in the NT-
treated group. This increase in HPA acuvqi following stress may be associated with
an impairment in HPA negative-feedback inhibition in the NT-treated animals.
Taken together, these findings suggest that chronic NT treatment functions as a
chronic stressor, elevating basal HPA activity, decreasing GR binding as well as
altering negative-feedback and HPA responses to acute stressors. A significant
decrease (p < 0.05) in mean locomotor activity was also noted in the chronically-
treated NT animals following exposure to a novel environment. This decrease was
restricted only to the first day of testing. As one of the behavioral charactistics of
HPA hyperactivity is an increase in reactivity towards novelty (Stenul Poore etal,
1994, J. Neurosci., 1994, 14: 2579-2584) it is possible that a NT-i
in HPA activity may in part be related to the behavnoral response to novelty seen in
these animals. Supported by MRC and FCAR
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638.11

DEVELOPMENTAL SHIFT IN ADRENERGIC RECEPTOR TYPE MEDIATING
CATECHOLAMINE EFFECTS ON STRESS-INDUCED ACTH SECRETION IN
THE RAT. C.-D. Walker*, D. Lavaliée. McGill University, Douglas Hospital
Research Center, Montréal, Canada.

During the first 2 weeks of life, rats exhibit low basal and stress-
induced corticosterone (B) secretion and blunted adrenal sensitivity to ACTH.
Matemal separation for 24h (SEP) increases basal adrenocortical activity,
potentiates stress responses and most likely results in sympathetic activation.
However, how increased catecholamine secretion following SEP could
participate in the enhanced ACTH secretion is unknown. Before testing the
effects of adrenergic blockade on ACTH secretion following SEP, we first used
a 3min exposure to ether as an acute stressor known to stimulate
catecholamine release. The effects of propranolol (3mg/kg,ip,-60min), prazosin
(0.4, 2 mg/kg,ip,-60min) or idazoxan (1, 5 mg/kg.ip,-30min) pretreatment on
basal and ether-induced ACTH and B secretion were determined in 9-10 days-
old (d) and in 22-23d intact neonates. Saline pretreatment was used as a
control. Blood samples were collected at 0, 5, and 30min after the onset of
ether stress. Both prazosin and idazoxan increased basal and stimulated ACTH
and B secretion at the highest doses in 10d neonates compared to saline-
treated controls. Propranolol had no effect on ACTH or B release. In contrast,
in 22d neonates, propranolol and prazosin decreased stress-induced ACTH
secretion in an adult-like fashion while idazoxan tended to increase basal
ACTH secretion. These results suggest that the control of neonatal ACTH
secretion by alpha1-adrenergic receptors shifts from being inhibitory to mainly
stimulatory with age. Alternatively, age-related changes in the distribution of
hypothalamic adrenergic receptor types or efficacy of coupling to second
messengers might dictate different effects on ACTH secretion in early neonatal
life. We are now determining whether changes in central catecholamine
release and/or alpha1t-adrenergic receptors would affect the control of ACTH
release following SEP in neonates. (Funded by NSERC and FCAR of Canada).

638.13

WITHDRAWN

638.15

HIGHLY SENSITIVE BRAINSTEM SITES FOR GLUCOPRIVIC
STIMULATION OF THE ADRENAL MEDULLA. S. Ritter* and T.T.
Dinh. Dept of VCAPP, Washington State University, Pullman, WA
99164-6520 USA.

Glucoreceptors controlling adrenal medullary secretion are known to
be centrally located since administration of glucoprivic agents directly
into the brain elicits a sympathoadrenal response. In addition,
systemic glucoprivation elicits sympathoadrenal response in
decerebrate rats, indicating that glucoreceptors are located in the
hindbrain. The present study mapped the hindbrain between the
facial nerve and obex of rats (n=70) for glucoreceptive sites. The
antimetabolic glucose analogue, 5-thioglucose (5TG, 12-24 ug in 100~
200 ni) and 0.9% saline were injected through small diameter
cannulas. Blood was collected at 8 intervals during a 195 min period
beginning 15 before the injection. At positive sites, blood glucose
began to rise with short latency and peaked at about 60 min post
injection. Positive sites were found to be closely associated with
catecholamine (CA) cell groups, especially A1/C1 and C2, where 24
ug of 5TG raised glucose levels from 92 to 240 mg/dl. Surrounding
sites, including ventricular sites, were less positive or negative.
These hindbrain CA neurons may be involved in the adrenal
medullary hyperglycemic response, since they express Fos-like
immunoreactivity in response to glucoprivation and those of A1/C1
directly innervate adrenal medullary preganglionic neurons. However,
additional experiments will be required to determine whether A1/C1
and C2 neurons are themselves glucoreceptive or whether other
neurons in close proximity to these CA neurons are the putative
glucoreceptor cells.

638.12

DISSOCIATION BETWEEN HORMONAL AND BEHAVIORAL STRESS
RESPONSES TO THE FORCED SWIM TEST IN LACTATING RATS. D.
Lavallée, G. Trottier, J. Rochford, P. Boksa*, C.-D. Walker. McGill University,
Douglas Hospital Research Center, Montréal, Canada.

Lactation in the rat is associated with elevated corticosterone (B)
release and blunted adrenocortical responses to stress. Because B secretion in
the forced swim test (FST) at the time of the first swim (15min) is thought to
facilitate immobility retention in a second session (5 min) 24h later, we
determined whether lactating females would exhibit changes in immobility
related to the magnitude of their basal and stress-induced ACTH and B
secretion. Females in early (EL, d8-10) or late (LL, d17-19) lactation were
compared to virgins or male rats for their acquisition and retention of
immobility as well as for their ACTH and B responses to the FST. Intact
lactating and virgin females were compared to their adrenalectomized (ADX, 5
days) or ovariectomized (OVX, 10 days) counterparts. Aithough ACTH and B
responses to stress were similar in males and virgin females, immobility scores
were greater in males than in virgins on both days of testing. Immobility
retention occured in young males, but was not observed in any of the female
groups, lactating or not. In contrast, basal B secretion was elevated in lactating
females (EL>LL>V), the magnitude of the ACTH response was blunted in intact
and ADX lactating females compared to virgins (V>EL>LL), but no differences
in immobility scores were observed as a function of lactation. in OVX females
(V or EL) immobility was decreased and basal ACTH and B was slightly
reduced compared to intact rats. We conclude that: 1) dissociation between
endocrine and behavioral responses occur as a function of sex and lactational
status, questioning the facilitatory effect of B on immobility retention and 2)
blunted stress responses in lactating females are not caused by increased
basal B and thus enhanced inhibitory feedback on the adrenocortical system
since they are still observed in ADX females. (Funded by MRC Canada).

638.14

DIFFERENTIAL PROCESSING OF THE NEURO-ENDOCRINE
PROTEIN "VGF" IN MAMMALIAN HYPOPHYSIS. G-L.
F by 1i L.F 11 Rinaldi

i ° Univ. Dept.
Cytomorphology, Cagliari & Oasi IRCCS, Tr01na,
#CNR Inst. Neurobiology, Rome, Italy; °Inst.
Biomed. Aging, Acad. Sciences, Innsbruck, A.

The neuro-endocrine protein "VGF" contains
multiple potential cleavage sites and a
cleavage-amidation site. Antisera to five VGF
domains, plus the putative amidated sequence
(*NH)) were used in 1mmunocytochemlstry and
Western blot. In Guinea-pig, bovine, pig and
human (n=8-15/species) all sera stained anterior
pituitary endocrine cells. As in rat, immuno-
reactivity for the VGF domains was mainly found
in lactotropes and/or gonadotropes, though
incomplete overlap and inter-species differences
were seen. Large, intermediate and small
molecular weight forms were found in Western
blot with most sera, while *NHj;-immunoreactivity
was restricted to intermediate-small forms. In
rat, no reactivity was found for the *NHj;-serum,
in either immunocytochemistry or Western blot.

Thus, C-terminally amidated VGF fragments
would be produced in a number of mammals. As for
many regulatory peptides, C-terminal amidation
may suggest biological significance of such VGF
gene products.

638.16

METYRAPONE’S EFFECTS ON CONDITIONED FEAR’S
ENHANCEMENT OF MORPHINE ANALGESIA IN FEMALE
SPRAGUE-DAWLEY RATS. H.S k*

n i 1lini, Dept. of
Psychology, University at Albany: SUNY, Albany, NY 12222.

A number of studies have reported that both the immediate and proactive
effects of exposure to a shock stressor are less pronounced in female than in
male rats. A sep area of h has d d that female rats aré
less reactive to the analgesic effects of morphine than males. Experiments
from our laboratory, as well as others, have found that exposure to a context
-ssocmed wnth shock (i.e., conditioned fear context), at the time of morphine

h '.he Igesic effects of morphine. We have recently
dcmonstnted that female rats show less pronounced conditioned fear-induced
of morphil Igesia than male rats. The purpose of the
Ppresent experiment was to begin to some of the h 1
mechanisms that may mediate this previously observed sex difference. In the
present expenment feunle rats were injected with 75mg/kg of metyrapone, a
hibi Tlns dose has been demonstrated to

ppress a female’s stress-induced fevels to that of males. Three
hours after injection the females were tested for enhancement of morphine

Igesia during re-exp to the conditioned fear context. The results
demonstrated that females that were exposed to the conditioned fear context
and pre-treated with metyrapone had higher morphine-induced analgesia than
the control groups. The finding from this experiment suggests that
comcosterone may play a role in mediating a female’s resp to conditioned

fear-i of morphine analg

Tnceid,
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639.1

DEPRENYL INHIBITS THE DEVELOPMENT OF MAMMARY TUMORS IN
RATS. S, ThyagaRajan*. S, Y. Felten and D, L. Felten, Dept. of Neurobiol. & Anat.,
Univ. of Rochester, Rochester, NY 14642.
Deprenyl, an irreversible monoamine oxidase-B (MAO-B) inhibitor, has

been reported to decrease the incidence of spontaneous mammary tumors in old
female rats by suppressing the metabolism of dopamine in the hypothalamus.
Further, numerous studies have shown that deprenyl has a neuroprotective function
independent of its MAO-B inhibitory activity. The purpose of this study was to
investigate whether deprenyl can exert a neuroprotective effect in rats with
dimethylbenzanthracene (DMBA)-induced mammary tumors. Female Sprague-
Dawley rats (28-29 days old) were injected i.p. with 0.25 mg/kg or 2.5 mg/kg of
deprenyl (Dep) or the vehicle (saline) daily for 4 weeks before the administration of
DMBA. Following the administration of DMBA, the rats were treated with saline or
deprenyl daily for 26 weeks . Below are the results of tumor number and body weight
measurement at the end of the treatment period.

Number of tumors/rat  Incidence of tumors ~ Body welght (gms)

Saline/Saline 2.840.3 87% 425+1
Dep 0.25/Saline 24102 53% 409+14
Dep 2.5/Saline 24403 53% 39611
Saline/Dep 0.25 23405 67% 43115
Dep 0.25/Dep 2.5 17402 60% 434+17
Saline/Dep 2.5 1.5+0.3 40% 396+10
Dep 2.5/Dep 2.5 14202 33% 399+7

These results demonstrate that treatment with 0.25 mg and 2.5 mg of deprenyl pre-
and post-administration of DMBA, and with 2.5 mg of deprenyl following the
administration of DMBA causes inhibition of mammary tumor development in rats
possibly by maintaining the activity of the tuberoinfundibular dopaminergic system in
the hypothalamus.

639.3

CHEMOTHERAPEUTIC EFFICACY: INFLUENCE OF
PSYCHOSOCIAL FACTORS ON THE RESPONSE OF A
MOUSE MAMMARY CARCINOMA (SC115). L.R. Kerr,
M.S. Grimm, W.A. Silva, T. P. O'Connor*, J.T. Emerman.
Weinberg. Dept. of Anatomy, University of British Columbia,
Vancouver, B.C., V6T 1Z3, Canada.

In the present study, we d rated that psychosocial factors
significantly altered the resp of the transplantable androgen
responsive Shionogi mouse mammary carcinoma (SC115) to
adriamycin (AD) and cyclophosphamide (CY). Male DD/S mice were
either reared individually then group housed (IG), or reared group
housed and then singly housed (GI) following tumor cell or vehicle
injection. Chemotherapy or drug vehicle injections (3 times at 7 day
intervals) were started when tumors reached 1 g. To monitor the toxic
effects of chemotherapy, control mice bearing no tumors (NTC) also
received 3 chemotherapy treatments beginning 16 days following
tumor vehicle injection.  Survival probability was significantly
increased in mice in IG (47%) compared to GI (19%) groups due to
greater inhibition of tumor growth. The number of deaths due to the
toxicity of chemotherapy was similar between groups. This animal
tumor model should aid in elucidating mechanisms that may govern the
responsiveness of tumors to chemotherapy and the variability of
chemotherapeutic efficacy in human cancer patients.

Supported by the Medical Research Council of Canada, and a
University Graduate Fellowship from UBC.

639.5

ONI‘OGENY OF ADRENAL NITRIC OXIDE SYNTHASE ACTIVITY AND RESPONSE TO ENDOTOXIN.
. Department of Anesthesia, Bowman Gray School of
Medicine of Wake Forest Umversuy Winston-Salem, NC 27157-1009
Nitric oxide (NO) acts as an inhibitory neurotransmitter in the autonomic nervous system and
has been isolated in the adrenal medulla and cortex. In the adrenal cortex NO inhibits steroid
secretion. Developmental differences in sympa!hoadmnal responses to stress and endotoxemia
have been clinically noted with early fatigue in j iles. We ined the ontogeny of nitric
oxide symhasc (NOS) activity in rat adrenal the adrenal NOS response to endotoxin, and effect
of

Wistar Kyoto rats of four age groups were studied (<48 hrs, 2, 4, and 12 wks of age
[n=8/group]). Animals were h d with pentobarbital ip and adrenals were harvested,
homogenized and centrifuged (10000-g for 15 min at 4° C). In a second experiment, endotoxin
(1 mg/kg ip) or saline was administered to 4 and 12 week old rats (n=8/group) 4 hr prior to
harvest. A third cohort (n=8/group) of 8 week old rats received saline or dexamethasone (0.2
or 2.0 mg/kg ip daily) for 1 week. NOS activity was assayed in supernatant cytosolic fractions
by conversion of [*C]-arginine to {* C}citrulline. Data were analyzed by ANOVA or the
Kruskal-Wallis test with p<0.05 considered significant (*).

NOS activity in adrenals is greatest in newborn rat pups and declines with age (<48 hr:
9.04+1.51, 2 wk: 7.3940.8, 4 wk: 5.68+0.48*, 12 wk 3.98+0.50* pmol/mg prot/min [mean
+S.E.]). The 12 week group was statistically different than all other age groups. Endotoxin
elicits an increase in NOS activity in 4 week old rats: 22.1:+4.3* vs saline control 6.0+0.5, but
no increase in 12 weck old rats: 3.89+0.62 vs saline 2.98+0.3 pmol/mg prot/min. Western
blotting d d d ion of NOS protein. Dexamethasone causes a dose-
dependent decrease in adrenal NOS : saline 43705, 02 mg/kg 3.21+0.53, 2.0 mg/kg
1.95+0.28* pmol/mg prot/min.

Age related differences in sympathoadrenal responses to stress are correlated with
developmental differences in adrenal NOS expression. As NO appears to act as an inhibitory
neurotransmitter in the adrenal, age related differences in NOS expression may partially explain
Jjuvenile sympathoadrenal fatigue during stress and endotoxemia. Dexamethasone elicits dose
dependent adrenal atrophy and decreased adrenal NOS.

639.2

TUMORS SECRETING PLACENTAL LACTOGEN-I (PL-) OR HYPOTHALAMIC
IMPLANTS OF LACTOGENIC HORMONES INHIBIT SUCKLING-INDUCED
PROLACTIN BUT NOT THE ANTE-PARTUM PROLACTIN SURGE. R.J, Flietstra and
*. Physiology Dept., Univ. of Kansas Med. Ctr., Kansas City, KS 66103.

Prolactm (PRL) secretion is inhibited by dopamme (DA) released from
tuberoinfundibular dopaminergic (TIDA) neurons of the hypothalamus. High PRL
levels stimulate TIDA neurons, inhibiting further PRL release. Other lactogenic
hormones, specifically pIacentaI lactogens (PLs), can participate in this negative
feedback loop. High circulating levels of PLs at midpregnancy terminate the twice
daily PRL surges in female rats.  In the dark period preceding parturition, however, an
ante-partum PRL surge occurs despite continuously high levels of PL.
Intrahypothalamic pituitary grafts also had no effect on this surge (Br. Res. Bul.
36:413, 1995). The aim of this study was to examine if the lactogenic hormone
negative feedback loop is operational during the ante-partum surge. Sprague-Dawley
rats were mated and received media or 1x10¢ Rcho-1 (PL-| secreting) or HRP-1 cells
(nonsecretors of lactogens) under the kidney capsule on the 10th day of pregnancy.
Other pregnant rats received a hypothalamic implant of 25ug of albumin, ovine PRL or
rat PL-l on day 19 or 20 of pregnancy. Serial blood samples were taken via carotid
cannula from all rats. Two to 3 days following parturition, pups were removed for 4-6
hours, retuned, and trunk blood samples taken after 1 hr suckling. Rcho-bearing rats
(peak PRL level, 131 ng/ml) did not have a significantly reduced ante-partum PRL
surge as compared to HRP-bearing (peak PRL level, 107 ng/ml). Yet suckling-induced
PRL release was reduced by 86% in the Rcho-bearing dams as compared to the
control dams (p<.05). Similarly, ante-partum PRL release was not reduced in rats
given hypothalamic PRL (peak PRL level, 82 ng/ml) or PL-I (peak PRL level, 125
ng/ml) as compared to albumin-implanted dams (peak PRL level, 92ng/mi). However,
suckling-induced PRL release was reduced more than 89% in both groups as
compared to control rats (p<.05). This suggests that the lactogenic hormone negative
feedback loop which is present during most of pregnancy and early lactation, is not
operational just prior to parturition. Supported by NiH Grant HD 24190.

639.4

PROLONGED TREATMENT OF PERTUSSIS TOXIN AFFECTS
MORPHINE’S ACTION ON TIDA NEURON ACTIVITY AND
PROLACTIN SECRETION. LT. Pan"and .Y. Lin. Dept. Physiol.,
Natl. Yang-Ming Univ., Taipei, Taiwan, R.O.C.

The effects of pertussis toxin (PTX) pretreatment on basal and
morphine-affected changes of tuberoinfundibular dopaminergic
(TIDA) neuron activity and serum prolactin level in ovariectomized
Sprague-Dawley rats treated with a long-acting estrogen (polyestradiol
phosphate, 0.1 mg/rat, sc) were assessed in the study. The activity of
TIDA neurons was determined by measuring the turnover rate of
dopamine, the concentrations of DOPAC or the accumulation of
DOPA in the median eminence. Acute (30-90 min) treatment of PTX
(0.025-2.5 ug/rat, icv) had no significant effect on any of the
parameters measured. Prolonged (24 h) treatment of PTX (1 pg/rat,
icv), while had no effect on basal TIDA neuron activity either,
significantly reduced morphine’s (10 mg/kg BW, sc) inhibitory effect
on TIDA neuron activity (using DOPA, but not DOPAC as the
index), and stimulatory effect on PRL release. The dopamine levels
in the median eminence, however, were significantly reduced by
prolonged treatment of PTX, indicating a reduction of TIDA neurons.
These results suggest that PTX-sensitive GTP-binding proteins may
be responsible for the maintenance of TIDA neurons, and for
mediation of the inhibitory effect of morphine on TIDA neuron
activity, and in turn, the stimulation of prolactin secretion.

639.6

NITRIC OXIDE SYNTHASE SUBTYPE I AND SUBTYPE Il IN THE
PINEAL GLAND OF THE SHEEP: AN EXPERIMENTAL
IMMUNOHISTOCHEMJICAL STUDY. M.O. LOPEZ-FIGUEROA', J.P.
RAVAULT’, B. COZZI"AND M. MPLLER' ' Institute of Medical Anatomy,
University of Copenhagen, DK-2200 Copenhagen, Denmark; > Institute of
Anatomy of Domestic Animals, University of Milan, 1-20133 Milan, [taly,
Institute of Comparative Physiology, University of Tours, F-37200 Tours, France.

By use of immunohistochemistry, nerve fibres immunoreactive to subtype I
(neuronal) of the enzyme nitric oxide synthase (NOS) were demonstrated in the
pineal gland of sheep. The NOS-immunoreactive fibres were located in the pineal
capsule and the connective tissue septae of the gland, but nerve ﬁbres were also
present adjacent to blood vessels and intrap h Ily b the pineal

By use of an antibody directed agamsl subtype I[[ (endothellal) only the
endothelium of pineal blood vessels was stained. The pinealocytes of the sheep were
not stained neither by the antibody against subtype I nor subtype IIL.

In order to trace the origin of the NOS-immunoreactive nerve fibres, a series of
sheep had both superior cervical ganglia removed. NOS nerve fibres were still

present in the gland one month after the i y. Also the endothelial
NOS-immunoreactivity was present one month after the bilateral superior cervical
ganglionectomy.

Thus, our data show a promsnent innervation of the sheep pineal gland with
nitric oxide synthase immunoreactive fibres with origin outside the sympathetic
nervous system. This indicates that the sheep pinealocyte metabolism and the
regulation of the circulation might be influenced by nitric oxide originating both in
non-sympathetic nerve fibres as well as by nitric oxide with origin in the
endothelium of the blood vessels. The nitric oxide, located presynaptic in the nerve
fibres, might also late release of peptides located in the same fibres.

24
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639.7

THE USE OF THE NEUROTROPIC VIRUS PSEUDORABIES TO
DEMONSTRATE CNS PATHWAYS TO THE RAT FOOTPAD - AN
EXTENDED VIEW OF THE ATONOMIC NEURAXIS. B.J. Oldfield* and R.
Misclis+. Howard Florey Institute. University of Melbournc, Australia 3052 and
University of Philadclphia. PA 19104+

The inncrvation of the footpad has been utilised recently as a modcl for the
chemical coding of defined autonomic pathways. The aim of this study is to usc
the transynaptic transfer of psuedorabies virus (PRV) to map the distribution of
chains of ¢ d directed to sud and dpx in
the footpad. Thirty four male Sprague Dawley rats werc anaesthetised with
sodium pentobarbitone (60 mg/kg i.p.) and 0.5 pl of a solution containing PRV
was injected into several sites in the left forepaw. Afier survival periods ranging
between 24 and 100 hours. rats were reanacsthetised and perfused transcardially
with 4% paraformaldehyde. Frozen sections were cxposed to antisera raiscd
against PRV as well as tyrosine hydroxylase (TH) and a range of peptides.
Infected ncurons were first d d in the ipsilateral stellate ganglion 40 hrs.
after inocculation. Infected included populati which were TH-
positive and TH-negative (cholinergic. approx 30%). Over the next 50 hrs.
infected neurons werc found first in the sympathetic preganglionic cell groups of
the upper thoracic spinal cord then coincidentally in the rostrov
medulla and parvocellular paraventricular nucleus (PVN). Up to 50% of the

in the were catecholaminergic whereas infccted ncurons in the

PVN were not vasopressin positive and less than 1% were colocalised with
oxvtocin. Subsequently ncurons were infected in the lamina terminalis. bed
nucleus of the stria terminalis and preoptic area Despitc a general
codistribution of the latter neurons with neurons containing atrial natriuretic
peptide (ANP) none were found to the ANP-positive. These results demonstrate
discretc popul of that are di d to the footpad and provide the
basis for neurochemical coding of these pathways.

This work was supported by grants from the NHMRC. Australia

639.9

PROADRENOMEDULLIN N-TERMINAL 20 PEPTIDE (PAMP)
REDUCES NICOTINE-INDUCED CURRENTS IN BOVINE
ADRENAL CHROMAFFIN CELLS. L Shibuya T. Nagatomo N.
Kabashima, Y. Ueta, Y. Toyohira,' Y. Uezono,” N. Yanagihara," A
Wada,” F. Izumi' & H. Yamashita* Depts. of Physiol. and Pharm.,’

Univ. of Occup. and Environ. Health, Kitakyushu 807, Japan and
Dept. of Pharm.,? Miyazaki Medical collage, Miyazaki, 880, Japan

Proadrenomedullin N-terminal 20 peptide (PAMP), a novel peptide
processed from the adrenomedullin precurser, is co-secreted from adrenal
medulla with adrenomedullin as well as catecholamines. Both PAMP
and adrenomedullin were shown to have hypotensive effects (FEBS
Lett. 351, 1994). Recently, it has been reported that PAMP reduces
catecholamine secretion induced by the nicotinic receptor stimulation
(J. Neurochem., 64, 1995). To elucidate the anticholinergic mechanisms
of PAMP, we recorded nicotine-induced currents from bovine adrenal
chromaffin cells and analyzed the effects of PAMP on the currents by
using the whole-cell patch-clamp technique. PAMP alone (10°-10°
M) did not induce ionic currents at a holding potential of -80 mV,
however, it dose-dependently reduced inward currents induced by
nicotine (Nic, 10° M). The inhibition remained for about 10 min after
washout of PAMP. When applied during Nic stimulation, PAMP
accelerated the desensitization process. These results suggest that PAMP
inhibits nicotinic currents by increasing the rate of desensitization and
that PAMP may play a role as an anti-hypertensive hormone by inhibiting
catecholamine secretion via autocrine and/or paracrine.

639.11

EFFECT OF PARATHYROID HORMONE AND CALCITONIN ON
CHOLINERGIC NEUROTRANSMISSION IN RAT PARATHRYOID
GLANDS D.P.Cardinali*, J.E.Stem, Depto. de Fisiologia, Facultad de
Medicina, Universidad de Buenos Aires, Buenos Aires, Argentina.
We have shown in previous studies that the activity of sympathetic and
parasympathetic nerves in the cemcal regxon affect parathyroid hormone
(PTH) and calcitonin i i y, cholinergic in
superior cervical ganglion (a site of origin of the sympathetic innervation to
the thyroid-parathyroid territory) was significantly modified by calciotropic
h To further sut iate the hypothesis of the existence of a feedback
loop in neural regulation of calcium homeostatic hormones, the effect of PTH
and calcitonin on 3H-choline uptake and on 3H- -acetylcholine synthesis by rat
hyroid glands were ined. Choline uptake sgm.hesis was measured by
mcuhaung freshly dissected parathyroid glands with H-choline in the presence
or ab: of hemicolinium-3 (a specific inhibitor of the high affinity carrier
of choline). Acetylcholine synthesis was assayed by the conversion of 3H-
choline to 3H- acetylcholine. Incubation of tissue with PTH or calcitonin
resulted in a bell-shaped, dose-dependent inhibition of 3H-choline uptake. The
effect of PTH was blunted by preincubation with NLe8-18-PTH (3-34) amide
(a specific PTH antagonist). PTH induced a dose-dependent inhibition of 38
acetylcholine synthesis, effect also blocked by the specific peptide antagonist.
Calcitonin was effective to block 3H-ace(ylcholine synthesis only at a
concentration of 10-7M. This results indicate that in vitro, PTH and to0 a less
extent calcitonin, inhibit cholinergic activity in rat parathyroid glands. In view
of the inhibitory effect that parasympathetic terminals have on PTH secretion,
this feedback mechanism could facilitate a fast release of PTH upon a
hypocalcemic challenge

639.8

INFLUENCE OF SYMPATHETIC DENERVATION OF THE

EYE ON OUTFLOW OF THE INTRAOCULAR FLUID.
nstitute

of Occupational Guidance, Lab. of Vision Physiology,

195067, St.Petersburg, Russia.

In experiments on anaesthetized cats the effects of
sympathetic denervation of the eye on the outflow of the
intraocular fluid, which is one of the main factors of the
level of intraocular pressure, have been investigated. The
accuracy of the eye sympathetic denervation was
controlled morphologically and by the level of
adrenaline in the iris and cyliary body. The results clearly
demonstrate that the level of the background outflow of
the intraocular fluid was practically the same both in
control and sympathectomized groups of animals. When
the intraocular pressure was rised step by step the sharp
increasing of the outflow of intraocular fluid in
denervated eye was observed. At the same time the visible
decreasing of noradrenaline in eye tissue was marked.
These findings suggested that postganglionic sympathetic
fibres exert direct regulatory action on the eye vasomotor
tones and drainage apparatus and any disturbances in this
system can lead to loss adaptive functions supporting
intraocular pressure on normal level.

639.10

INNERVATION PATTERN OF SYMPATHETIC
PREGANGL IONIC NEURONS PROJECTING TO SUPERIOR
CERVICAL AND STELLATE GANGLIA. K. Asamoto*. N
, Dept. of Anatomy, Fukui
Medical School, Matsuoka, Fukui 910-11, Japan.
Anterograde labeling technique with PHA-L was
employed to observe the arborization pattern of

.a single preganglionic axon in the superior

cervical ganglion (SCG) and stellate ganglion
(STG) of rats. We drew three preganglionic axons
in both SCG and STG in their full length. In
SCG, the labeled axon extended for 600-700 4m
in the rostrocaudal and about 200 #m in the
transverse direction. Terminal twigs of each
preganglionic axon surrounded 11, 14 and 11
postganglionic neurons, respectively. In STG,
the extent of axonal arborization was 400-800
Mm in the rostrocaudal and 400 #m in the
transverse direction. These axons surrounded at
least 21, 19 and 20 postganglionic neurons,
respectively. We also observed the segmental
relationship between upper thoracic spinal cord
and cervical sympathetic ganglion detecting c-
fos like protein in postganglionic neurons after
electrical stimulation of ventral roots at each
spinal segment. We could observe clear segmental
relationship between spinal cord and STG, but
not between spinal cord and SCG.

639.12

SYMPATHETIC STIMULATION ACCELERATES WOUND HEALING
AT THE EPIDERMAL AND DERMAL LEVELS OF SKIN L.R. Kim and
B.H. Pomeranz* Departments of Physiology and Zoology, University of
Toronlo Toronto ON, Canada MS5S 1Al

ion is mediated by linated sensory afferents and
sympav.hetlc efferents. Although inflammation is the initial stage of wound
healing, the role of nerves in wound healing is not well-established. In a recent
study we d d that sympathetic post-| lioni (SPGNs) were
necessary for normal rates of cutaneous wound healing since sympathetic
denervation significantly attenuated the rate of wound healing.

The present study further elucidates the role of SPGNs in cutaneous wound
healing. After stimulation of the SPGNs using 0.2mg/kg of 6-
hydroxydopamine (6-OHDA) applied locally during the inflammatory period,
we report a 43% increase in breaking strength, a measure of dermal collagen
re-establishment (p<0.05, n.=13,n.=10, one way ANOVA). Furthermore, a
38% increase was found in the rate of epidermal wound healing as measured by
transc electrical (TER) (p<0.05, £=21, n=18, one way
ANOVA). This new method we have developed has been histologically shown
tod rate the blist of the io istant rat epidermis. Control
animals were given the vehicle solution, 1% ascorbic acid. These results show
that chemical stimulation of SPGNs markedly accelerates skin wound healing
at both the epidermal and dermal levels. These are the first studies to show a
role for SPGN's in the regulation of wound healing. It has been suggested that
the SPGNs promote neurogenic inflammation and thus wound healing by the
secretion of NA, ATP, and the de novo synthesis of prostaglandins at the
sympathetic terminal.
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639.13

ADRENOCORTICAL SYMPATHETIC CO-CULTURES: A MODEL FOR THE
STUDY OF NEURAL-ADRENOCORTICAL INTERACTION. JLL. Buberel*,
M.A, Holzwarth, Neuroscience Program and Department of Physiology, University
of Illinois, Urbana, Iilinois, 61801.

In order to study the sympatho-adrenal interactions of the adrenal cortex, we
have establlshed co-cultures of adrenocortical and sympathetic ganglion cells.
Symp from sympathetic chain ganglia of 4-6 day old rat pups are
grown in suppl d DME/F12 medium and dissociated adrenocortical (AC) cells
from adult rats are added at various times. We have used immunocytochemistry (ICC)
to characterize the cell cultures and to study the relationships between the sympathetic
neurons and AC cells. The sympathetic neurons usually cluster in groups of 2-10,
and begin to extend neurites within 24 hours. Neurite length can exceed 5 mm, and
neurites often form fascicles after 4 days. These sympathetic neurons, identified by
2H3 ICC, continue to express tyrosine hydroxylase and dopamine-B-hydroxylase. A
subpopulation are also immunoreactive for VIP. We have used synaptophysin ICC
as a marker for neuronal maturation and potential for functional autonomic synapse
formation. Synaptophysin is detectable after 2 days, and forms puncta along neurites
and cell bodies after 4 days, suggesting the formation of presynaptic release sites. AC
cells are generally rounded, contain many lipid droplets, express 3-B-hydroxysteroid
dehydrogenase, and secrete steroids. The addition of AC cells to sympathetic cultures
at days 2, 7, and 14 does not appear to affect neurite extension or the expression of
2H3, dopamine-B-hydroxylase, tyrosine hydroxylase, or synaptophysin in the
sympathetic neurons. The neurites grow close to, over, and around the AC cells.
Thus, neither the presence of the AC cells nor their secreted products, appear to
inhibit the growth of the neurites from the sympathetic neurons. The close
morphological relationship attained in vitro suggests that this model is a useful tool
for the study of the sympathetic control of AC cellular functions.

639.15

DRINKING AND BLOOD PRESSURE RESPONSES TO CENTRAL
INJECTION OF L-NAME IN CONSCIOUS RATS. H. Liu, M.L. Terrell
J.Y. Summy-Longt, M. Kadekaro*. Division of Neurosurgery, UTMB,
Galveston, TX and tDepartment of Pharmacology, Hershey Medical Center,
Pennsylvania State University, Hershey, PA.

We studied the effect of N®-nitro-L-arginine methyl esther (L-NAME), a
potent blocker of nitric oxide (NO) synthase, on water intake and blood
pressure (BP) responses in conscious male albino rats during osmotic
stimulation and hemorrhage. Thirty min after injection of 1.0 M NaCl (15
ml/kg, s.c.) or 10 min after the beginning of hemorrhage (0.7 ml/min to a
20% blood volume loss), artificial cerebrospinal fluid (aCSF) or L-NAME
(10, 250 or 5C0Oug/5pl) were injected icv. Ten min later, water was
presented to rats and its cumulative intake was measured for 2h. During
osmotic stimulation and hypovolemia, L-NAME at doses of 250 and 500pg,
but not 10pg, attenuated (p<0.05) water intake compared to the control
group. Mean arterial BP, which increased 30 min after osmotic stimulation
(p<0.05), remained at pressor levels after 250 and 500pg of L-NAME, but
decreased progressively below basal levels after treatment with aCSF and the
lowest dose of L-NAME (10ug). Ten min after starting hemorrhage, BP fell
~ 60 mm Hg (p<0.05) in all groups but increased after hemorrhage ceased.
The fall in BP associated with hemorrhage returned to control levels after
treatment with 250 and 500ug of L-NAME but not after aCSF or 10ug of
L-NAME. These results indicate that NO is involved in the regulation of
drinking behavior and may have an important role in the central control of
BP during osmotic stimulation and hypotensive hemorrhage. (Supported by
NIH grants NSR01-23055 to MK and HDR01-25498 to JYSL.)

639.17

Spatial organization and representauon are impaired in Cushing's disease.

H. Forget!, H. Cohen!*, M. Somma?, and A. Lacroix®. !Laboratoire de

neuroscience de la cognition, Umversnté du Québec, Montréal, Qc, H3C 3P8,

Canada; 2Service d'Endocrinologie, Hopital Notre-Dame et 3Service

g’Eng»finologie, Hopital Hotel-Dieu, Université de Montréal, Qc, H2L 4KS8,
an: .

It is now well established that the brain is a major target for
glucocorticoid hormones and that cognition and emotion are affected by
inadequate levels of circulating hormones. The hippocampus is a crucial
structure as it is the richest in glucocorticoid-binding receptors and is thus
particularly vulnerable to glucocorticoid excess. In this study, we tested
whether an excess of glucocorticoid hormones has an effect on the
treatment of spatial organization and representation. In the animal
litterature, both location and identity of an object depend upon
hippocampal integrity. In this perspective, we compared the spatial
organization and representation (line orientation, visual organisation,
visual recognition, Block Design, Object assembly, Picture completion) of
12 patients with chronic hypercortisolemia due to Cushing'disease (CD) to
that of healthy control subjects yoked for age, sex and education (mean
age= 45.249.4 yrs; mean education= 12.319.3 yrs). MANOVA results
showed a general impairment in spatial tasks (Pillais=.5511, F, 3=
3.27,p=.027) and, except for visual recognition, subsequent univariate F
tests showed group differences in all tasks (all p’s < .05). These results
show that impairment in the treatment of spatial information may be
associated with elevated cortisol levels in patients with CD. It remains to
be established whether the observed deficits in the treatment of spatial
information, in CD patients, occur at a perceptual or at a
processing/treatment level.

639.14
PRIMARY CO-CULTURE OF CORTICOSTEROIDOGENIC AND
CHROMAFFIN CELLS FROM THE FROG INTERRENAL GLAND AS A
MODEL OF MEDULLARY CONTROL OF STEROIDOGENESIS.
* and M.A, Holzwarth. Neuroscience Program and Department of

Physiology, University of Illinois, Urbana, IL 61801

Recent studies show that adrenocortical cell secretion is modulated by adrenal
medullary cells, and hence, indirectly by splanchnic nerve activity. We have chosen
the frog adrenal as a model to study the chromaffin cell modulation of adrenocortical
secretion because chromaffin and adrenocortical cells are interspersed. Also, the frog
chromaffin cells, like a subpopulation of their mammalian counterparts, extend
processes which might allow direct interactions between corticosteroidogenic and
chromaffin cells. To facilitate the investigation of adrenal cell interactions, we have
established and characterized primary cell co-cultures of frog adrenal cells. The
corticosteroidogenic cells have a low basal steroid secretion rate (1.4x10-5ng/cell/24hr
corticosterone (B), 9.7x10-5ng/cell/24hr aldosterone (aldo)) and respond to 10-8M
ACTH with an increase in B (15-fold) and aldo (5.3-fold) secretion. Chromaffin cells
cultured in the presence of adrenocortical cells extend unbranched processes of 50 to
300 pum which often abut upon or overlie adrenocortical cells. The chromaffin cells
continue to express tyrosine hydroxylase, PNMT, dopamine B-hydroxylase, and
enkephalin and are also immunoreactive for NCAM and linc (amphibian neural cell
marker). Techniques for demonstrating transmitter release from chromaffin cells and
adrenocortical steroidogenesis at the level of single cells are being optimized. We use
indirect immunofluorescence of dopamine B-hydroxylase, a chromaffin granule
membrane antigen, to show neurotransmitter release from chromaffin cells elicited by
10 minute stimulation with 2 mM carbamylcholine or 55 mM potassium.
Activation of adrenocortical cells following 30 minute stimulation with 2 mM
carbamylcholine or 10-8M ACTH is shown by Fos. These techniques will be used to
test the hypothesis that chromaffin cell activity directly modulates steroidogenesis.

639.16

FLAVONES ANTAGONIZE LIPOPOLYSACCHARIDE-INDUCED
SICKNESS IN MICE. R.J. Fishkin, R. Corbett* and J. T. Winslow.
Hoechst-Roussel Pharmaceuticals, Inc.

Neuroscience PGU, Somerville, NJ 08876-1258.

Previous studies indicate that indomethacin, methylprednisolone
and an interleukin-1 receptor antagonist inhibit lipopolysaccharide
(LPS)-induced sickness behavior in rats. In the current studies we
replicated and extended these findings in the mouse to a novel class
of anti-inflammatory drugs: flavones. A relatively low dose of LPS
(15 ug/kg, ip) consistently induced a 50% reduction in the social
investigation of a juvenile conspecific by an adult male mouse.
Pretreatment with methylprednisolone (30 mg/kg, ip), indomethacin
(3-10 mg/kg, ip), and ibuprofen (10 mg/kg, ip), but not tenidap (1-100
mg/kg, ip) 1 hr before LPS injection completely blocked LPS-induced
sickness behavior. Dexamethasone (0.1 mg/kg, ip) significantly
attenuated LPS-induced sickness behavior. The flavones L82-05971
(0.25 mg/kg, ip), L86-8276 (0.03 mg/kg, ip) and chrysin (10 mg/kg,
ip) also antagonized LPS-induced sickness. The psycho-motor
stimulant amphetamine (2-4 mg/kg, ip) did not relieve, and actually
exacerbated LPS-induced decreases in investigation. This model
may provide a sensitive method of identifying compounds which
selectively antagonize behavioral effects associated with interleukin
release.

639.18

DOPAMINE MODULATION OF GABA NEUROTRANSMISSION IN
HYPOTHALAMIC ARCUATE NUCLEUS NEURONS. A.B. Belousov*
and AN. van den Pol. Dept. Biology, Stanford Univ., Stanford, CA
94305 and Sect. Neurosurgery, Yale Univ., New Haven, CT 06520.
Dopamine (DA) neurons and thelr terminals are widely
distributed within the hypothalamus and DA plays an important
role in the regulation of the hypothalamic neuroendocrine
system. In our previous work, DA (30 pM) was found to decrease
glutamate neurotransmission. This DA effect was partly due to a
decrease in the amplitude and frequency of excitatory post-
synaptic potentials (EPSPs), and could also be due to a DA-media-
ted increase in GABAergic activity. To explore the hypothesis
that activation of GABAergic neurons might be one of the
mechanisms of DA's inhibitory effect on glutamate activity we
used whole cell patch clamp recording of neurons (n=49)
cultured from the hypothalamus or arcuate nucleus. In current
clamped neurons (average membrane potential -60 mV), DA
application (10-200 pM) caused an increase in the frequency of
spontaneous GABA-mediated IPSPs in the majority of the tested
cells (10 of 11). In cells held at -25 mV, DA (10 pM) evoked the
appearance of inhibitory postsynaptic currents (IPSCs) in 4 of §
cells and significantly increased the amplitude (3 of 11 cells; by
150%+) and frequency (9 of 11; 300%+) of spontaneous IPSCs.
The spontaneous and DA-evoked IPSCs were blocked by 50 uM
bicuculline, verifying their GABAergic origin. This finding
together with data showing that DA had no effect on the input
resistance suggested that the observed DA effects were at least
partly achieved through the potentiation of GABA release.
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639.19

CALCIUM REGULATION OF HYPOTHALAMIC FOS GENE
EXPRESSION FOLLOWING DEPOLARIZATION D.M. Witt*
g2n()489ﬂ2‘ Gainer, Lab. of Neurochemistry, NINDS, NIH Bethesda, MD

The complexities of the in vivo environment in the brain make it difficult to
determine the signal transduction mechanisms involved in stimulus-coupled
neuropeptide gene expression. Therefore, we have developed an in vitro
slice explant model for examining the effects of neurotransmitter /
neurosteroid stimulation of neurons in a controlled environment. Using
electrophysiological and organotypic slice explant technologies, acute slice
explants were used to study Fos expression in the paraventricular nucleus of
the hypothalamus (PVN) derived from postnatal rats. In 1.5 hrs of

stimulation in vitro , either K* (40 mM), glutamate (100 pM) or veratridine

(1 pM) depolarization produced varying degrees and topographically distinct
patterns of Fos expression in magnocellular, parvocellular and
periventricular regions of the PVN as well as the suprachiasmatic nucleus.
The role of calcium in Fos gene expression, using the above depolarization
paradigms, was examined either in the absence of extracellular calcium or by
pretreating the acute slice explants with N- channel or L-channel calcium
blockers. In the absence of extracellular calcium, Fos induction did not
occur after depolarization. The L-channel dihydropyridine (Nifedipine, 1

M) was most effective in inhibiting depolarization induced Fos expression.

In contrast, the N-channel blocker (@ -conotoxin, 1 pM) had little or no
effect on Fos expression. These data strongly implicate calcium influx, via
L-channels, as the principal mechanism of depolarization-induced Fos gene
expression in neurons in the mammalian hypothalamus and suggests that
this experimental preparation will be very useful in exploring the regulation
of other immediate early genes, and neurotransmitter / neuromodulatory
influences.

GASTROINTESTINAL REGULATION:

GASTROESOPHAGEAL CONTROL

640.1

THE EXISTENCE OF NEURONS IN THE PARAVENTRICULAR
NUCLEUS(PVN) PROJECTING TO BOTH POSTERIOR
PITUITARY AND STOMACH. B.H. Lee", W.S. Choi, K.J. Cho, M.
O. Kim, H.J. Sohn!, R.R. Miselis?, S.H. Baik!. Dept. of Anatomy,
Medical School, Gyeongsang Nat'l Univ., 1Dept. of Anatomy,
Medical School, Seoul Nat'l Univ., Republic of Korea, and 2Inst. of
Neurol. Sci., Univ. of Pennsylvania, Philadelphia, PA19104.

The efferent fibers from magnocellular and parvicellular subunits
of the PVN have been known to subserve separate roles in posterior
pituitary and brainstem nuclei supplying the vagus nerve
(neuroendocrine and autonomic functions, respectively). To
investigate the neurons projecting to both neuroendocrine and
autonomic nervous systems especially projecting to the stomach,
viral and CT-HRP retrograde transneuronal labelling methods were
used. Pseudorabies virus(PRV) was injected into the stomach wall
of the adult Sprague-Dawley rats. After 2 days, the rats were given
another injection of CT-HRP into the posterior pituitary with the aid
of stereotaxic frame . After totals of 3 ~ 5 days of survival, rats were
perfused with 4% PLP and their brains were processed for triple
detection of PRV, CT-HRP or oxytocin. In longer surviving groups,
some cells in the lateral magnocellular group of PVN throughout the
whole brain areas showed triple immunoreactivity. In conclusion,
this study demonstrates that some of the CNS oxytocinergic cells
and gastric motor neurons share their origins from the same cell.

640.3

EVIDENCE OF THE INVOLVEMENT OF GASTRIC VAGAL AFFERENTS
ESOPHAGEAL COLLATERAL IN A REFLEX ACTION: SHORT VAGO-
VAGAL REFLEX.
LY. Wei', Y.H. Wang, Y. Taché and V.L.W. Go Dept of Medicine, Brain Res
Inst and CURE/Gastroenteric Biol Ctr, UCLA Los Angeles, CA 90024-1782.
Esophageal distension (ED) has been shown to induce gastric relaxation,
and vagal cooling does not completely abolish this effect (Dig Dis Sci 34:873-881,
1989). We have reported that gastric vagal afferents may emit esophageal

11 1 b hes before hing the h (J Auton Nerv Syst 1995, in press).
Aim: using an isolated g h in vivo preparation, to determine if short-

term lower esophageal distension (ED) can alter intragastric pressure (IGP).
Overnight fasted, urethane anesthetized rats were used. Three ligatures were made
at cervical esophagus, pylorus and gastroesophageal junction but the gastric vagus
nerve was kept intact. A double-lumen cath was i d into the h for
infusing, draining saline and measuring IGP. The basal IGP was kept at 4 to 5 cm
H,0. A catheter with latex balloon was placed at lower thoracic esophagus and
distended with a bolus of saline for ~ 5 sec. The IGP (Mean + SEM cm H,0)
was decreased 0.74 + 0.09 (N=8) for 0.5 ml ED; 0.51 + 0.04 (N=10), 0.50 +
0.08 (N=8) and 0.42 + 0.08 (N=7) for 0.4, 0.3 and 0.2 ml ED, respectively
(p<0.05 ANOVA). Bilateral vagotomy reduced the effect of 0.5 ml ED from 0.74
+ 0.09 to 0.36 + 0.01 (N=4), wh a further bilateral splanchni

bounded, instead to abolishing, the effect of 0.5 ml ED from 0.36 + 0.01 to
0.45 + 0.03 (N=3) (p< 0.05, ANOVA) indicating the splanchnic nerve provided
a tonic excitatory influence to IGP. These results indicate that a shot-term ED can
induce gastric relaxation. About S0% of this effect is CNS-dependent, probably via
long vago-vagal reflex, whereas the other 50% can be maintained without CNS and
ENS involvement, probably via proposed gastric vagal-esophageal coll 1 reflex
arc, short vago-vagal reflex. (Supported by NIH Grants NS 28433 & DK30110)

640.2

BICUCULLINE IN THE DORSOMEDIAL HYPOTHALAMIC
NUCLEUS INCREASES INTRAGASTRIC PRESSURE IN RATS.
D.V.Sivarav. A.Van Bergen and P.J.Hornby*. Deparunent of
Pharmacology. LSUMC. New Orleans, LA 70112,

Blockade of GABAcrgic tone in the dorsomedial hypothalamus
(DMH) increases intestinal motility (Greenwood and DiMicco,
Am.J.Physiol. 268:G514-G521, 1995). Hypothesis: Microinjection of
bicuculline methiodide (BMI) into the DMH increases gastric motor
function. Mecthods: BMI (30 pmol in 30 nl) or vehicle were
microinjected into the DMH of achloralose-anesthetized rats.
Inwragastric pressure (IGP, cmH20), pyloric minute motility index
(PMMI). mean blood pressure (BP, mmHg) and heart rate (HR, bpm)
were compared before and after microinjection by student’s t-test.

Resulis: DMH NEAR DMH OUTSIDE DMH
Asaline(N=3) ABMI(N=6) ABMI(N=6) ABMI (N=18)

Peak IGP 0.020.0*  1.4£0.1%* 0.420.1 0.1%4.9

PMMI 0.0£0.0 -0.8+0.8 -0.3%1.1 0.1%6.1

BP -3+2 28+5*% 25%3* 312

HR -1t 6741 3* 51£8* 10£5

McantSEM; * P<(.05 compared to saline conwrol. Atropine (0.5mg/kg
i.v.) abolished the effect of BMI microinjection into DMH on IGP
(0.420.1) but not on BP (19£7) and HR (48x10). Conclusions: BMI
microinjection into DMH, but not into the surrounding areas,
significantly increases IGP through a vagally-mediated pathway. Thus,
modulation ol resident GABAcrgic tone in this hypothalamic nucleus
may contribute 10 stress-evoked eflects on gastric motor function.
Supported by PHS grant DK 42714 and the A.P. Sloan Foundation.

640.4

PYY-CONTAINING NEURONS AND TERMINALS IN THE NUCLEI RELATED TO THE
AUTONOMIC REGULATION IN RATS. H. Yan L. Wang, H. Wong, and Y.
Taché. CURE. VA Medical Center. Brain Research Institute and Dept. of
Medicine, UCLA. Los Angeles, CA 90073, U.S.A.

We previously reported that microinjection of PYY into medullary nuclei
related to the vagal regulation stimulated gastric acid secretion (AJP 268,
1995). In this study, using a specific polyclonal antibody against PYY (CURE
antibody Core, #9152), immunohistochemistry was performed to examine the
location of PYY-positive neurons and terminals in the nuclei related to the
autonomic regulation in colchicine treated rats. In the medulla, high density
of PYY-immunoreactive nerve terminals and fibers were observed in the dorsal
vagal complex and raphe pallidus throughout their caudal to rostral extension,
while moderately dense networks were found in the area postrema, raphe obscurus
(Rob), nucleus ambiguus and the nearby reticular formation. A group of large
cells were located in the ventrolateral medulla area throughout the same
caudal-rostral extension as the Rob. The cells in the caudal part of this cell
column were a dense group but gradually became scatter as it extended
rostrally. A few PYY-positive cells were observed in the rostral part of the
nucleus solitary tract. Another large group of neurons were located in the
caudal pons at the segment between the facial nerve and the Rob. These were
small cells scattered within 1 mm in both sides around the midline. A moderate
terminal network and a few cells were located in the locus coeruleus in the
pons. PYY-contairiing fibers formed a loose distributed network in the
periaqueductal gray in the midbrain. In the hypothalamus, dense PYY-positive
terminals were located in the paraventricular nucleus and arcuate nucleus
while moderate dense fibers were observed in the lateral hypothalamus,
supraoptic nucleus and median eminence. A few cells were observed in the
arcuate nucleus and the area dorsolateral to the ventromedial hypothalamic
nucleus. Small PYY-positive cells and fibers also scattered in the amygdaloid
nuclei throughout its caudal-rostral extension. These results indicate that
centrally originated endogenous PYY may play an important role in the autonomic
regulation.
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640.5

BOMBESIN-LIKE IMMUNOREACTIVE (LI) NERVE TERMINALS
IN THE DORSAL VAGAL COMPLEX (DVC) IN RAT, AN
ELECTRON MICROSCOPlC ANALYSIS. Richard B. Lynn*!, *1
is?; 'Dept. of Medicine, Thomas

Jefferson Univ., Phlladelphxa, PA 19107; 2Dept of Animal Biology,
Univ. of Pcnnsylvama, Philadelphia, PA 19104

Bombesin inhibits gastric function and induces satiety when micro-
injected into the DVC. At the light level bombesin is in apparent nerve
terminals in the DVC which includes the dorsal motor nucleus of the
vagus (DMYV) and the nucleus of the solitary tract (NTS). Electron
microscopy was used to determine if synaptic contacts were present.
We used a preembedding immunoperoxidase technique with bombesin
antiserum (Incstar). Frequent thin sections (0.35)) were stained with
toluidine blue to identify anatomic sites. Ultrathin sections were
examined using a Zeiss 10 TEM. In the DMV, bombesin-LI nerve
terminals typically contacted small to medium sized dendrites (0.9-1.7y).
Occasional bombesin-LI terminals were associated with a full range of
postsynaptic structures mcludmg large (proximal) dendrites, small
dendrites, perikarya and rarely axon terminals. Of 65 axo-dendritic
contacts studied in the DMV there were 38 asymmetric and 15 symmetric
synapses, and 12 nonsynaptic close apositions. Similar to other
neuropeptides, the bombesin-LI reaction product was predominantly
over dense core vesicles located in regions distant from the synaptic
junction. Bombesin-LI nerve terminals in the NTS have a similar profile
of contacts. Bombesin containing nerve terminals in the DVC form
mostly axo-dendritic contacts. This study provides further evidence that
bombesin is a neurotransmitter/ neuromodulator in the DVC, potentially
effecting vagal motoneurons. Support: DK02094(RL); GM27739(RM)

640.7

THE EFFECTS OF BOMBESIN ON THE VAGAL AFFERENT TRANSMISSION
IN THE NUCLEUS TRACTUS SOLITARIUS (NTS) OF ANESTHETIZED RATS.
', MS. Kim', EH. Lee', Y.L Lee', H.C. Shin', S.C. Lee™
Dept. of Physwlogy College of Med., Hallym Univ., Chunchon, Korea & Dept. of
Physiology®, College of Med., Ewha Womans Univ., Seoul, Korea
A dense plexus of bombesin immunoreactive terminals has been found in the NTS
(Ladenheim et al., 1992). Intracisternal injections of bombesin have ulcergenic
effects in the stomach (Tache, 1982) and bombesin microinjected into the dorsal
vagal plex inhibits TRH-stimulated gastric tility in rats (Heymann-
Monnikes ef al., 1990). These studies suggest that bombesin may play important
roles in the control of visceral functions. The present study was carried out to test
the effects of intracisternal administratien of bombesin (0.001, 0.01, and 0.1 pg) on
the NTS neuronal activities evoked by the electrical stimulation of the vagus nerve of
anesthetized rats. Quantitative determination of the effects of bombesin on the
afferent sensory transmission was made by generating post-stimulus time histograms.
Low doses (0.001 ug) of bombesin did not change the afferent transmission during
the 40 min post-injection period. However, medium doses (0.01 pg) of bombesin
significantly (P < 0.01) inhibited the afferent transmission in the 16 to 35 min post-
drug period (-23.9 + 7.8%). High doses (0.1 ug) of bombesin exerted either
significant inhibitory (-38.<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>