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CHRONOLOGICAL LIST OF SESSIONS

[CONTINUED FROM SOCIETY FOR NEUROSCIENCE ABSTRACTS, VOLUME 9, PART l]

(see page vii for Thematic List of Sessions.)

Session Session
Number and Title Page Number and Title Page
WEDNESDAY THURSDAY
Slide Sessions—1:00 Pm Symposia—S8:30 am
223. Development and plasticity: retinotectal system II.. 759 259. Post-translational processing of neuropeptide pre-
224. Epilepsy: kindling IT......................o. 762 cursors and neuronal proteins. Chaired: H.
225. Subcortical auditory pathways IIT................. 765 GAINER. . . ot tttteeat e ee e 890
226. Regeneration: central IIL ......................... 768 260. Efferent control of the organs of hearing and equi-
227. Cardiovascular regulation: central transmitters II ... 772 librium. Chaired: S. M. HIGHSTEIN. ............ 890
Poster Sessions—1:00 pM . . .
228. Skin, muscle, joint, and visceral receptors. ........ 775 261 (S)Il(je Sessions—8:30 am
. . Opiates IIL. . ... 890
229. Pain: afferent nociceptors ...............covnnnn. 779 262. Retina III 894
230. Pain: central pathways .................c.oconenn. 782 ’ P VS L
231. Pain modulation: anatomy and pharmacology 785 263. Cell lineage anfi d_xfferentlatlon | 897
232' Pai dulati : h ) pharmacology . ... .. 790 264. Feeding and drinking: cues for need state III....... 900
- fain modulation: pharmacology......... ... SO 265. Peripheral autonomic nervous system II ........... 903
233. Opiates, endorphins, and enkephalins: physiologi- . . .
cal effects III 796 266. Epilepsy: p_hysno]ogy 906
234, Retina II. . ... ... 800 267. Visual cortical development .. R EREITRRTRRRRES 910
23 5' Refi : d " t : 'l‘ ol 't'. """""""""""" 309 268. Invertebrate learning and behavior IT.............. 913
- Setina and retina’ projections. . ................... 269. Human neuropsychology II....................... 916
236. Subcortical visual pathways I..................... 813 270. Somatosensory system 920
237. Subcortical visual pathways II.................... 817 T A ey
238. Visual cortex: intrinsic organization III............ 820
239. Learning and memory: pharmacology II............ 824 Poster Sessions—8:30 aM
240. Learning and memory: pharmacology of 271, Aging L. oo 923
conditioning ............. .. ..ol 828 272, Aging I1. ... 928
241. Neurogenetics............ovvviiniiinieinnienananns 832 273. Development and plasticity: denervation........... 932
242. Development of invertebrates I .................. 834 274. Development and plasticity: autonomic nervous
243. Development and plasticity: trophic agents IT .. .... 836 SYSTEIM ..ottt e 935
244. Development and plasticity: trophic interactions II 842 275. Developmental disorders ......................... 938
245. Morphogenesis and pattern formation ............. 847 276. Development and plasticity: biochemical and phar-
246. Cell lineage and differentiation I.................. 852 macological correlates I........................ 942
247. Synapse elimination, competition, and neuron 277. Development and plasticity: limbic system......... 946
death IT ..... ... .o e, 855 278. Basal ganglia: physiology ..................oootL. 949
248. Neural plasticity in adult animals Il .............. 859 279. Auditory COrteX ............covviuniiiinnaiinn... 953
249. Muscle afferents. ... 862 280. Visual cortex: extrastriate visual areas II .......... 957
250. Vestibular, visual, and oculomotor plasticity....... 865 281. Acetylcholine: biosynthesis and regulation......... 959
251. Cerebellum: anatomical studies ................... 869 282. Acetylcholine: cellular structures and projection
252. Basal ganglia: behavior and pharmacology II ...... 873 pathways .........c.coiiiiiiiiiiiiiia e, 963
253. Regional neuropharmacology ..................... 877 283. Acetylcholine: biosynthesis and electrophysiology.. 967
254. Presynaptic mechanisms I........................ 879 284. Brainmetabolism I........................ ..., 971
255. Blood-brain barrier II....................... ... 885 285. Motivation and emotion: self-stimulation .......... 976
286. Motivation and emotion. ......................... 978
Special Lectures—5:15 pm 287. Sprouting I ........................ e 982
256. The regulation of neuroendocrine gene 288. Sprouting II. ... ... ..o 985
expression. J. P. ROSENFELD............... No abstract 289. Catecholamines: biochemical characterization I .... 989
257. The memory trace found? Neural substrates of 290. Catecholamines: biochemical characterization II.... 994
basic associative learning in the mammalian 291. Catecholamines: adrenergic physiology............ 999
brain. R. F. THOMPSON.................... No abstract 292. Catecholamines: dopaminergic physiology......... 1005
258. The ontogeny of the peripheral nervous system 293. Opiates, endorphins, and enkephalins: receptors I 1010
studied with an avian model. 294. Peptides: anatomical localization III............... 1014
N. LEDOUARIN ........coviiiiiiiininin... No abstract 295. Chemical senses: olfaction and taste IT ............ 1019
296. Synaptic structure and function I.................. 1025



Session

Session

Number and Title Page Number and Title Page
297. Control of posture and movement IT .............. 1031
298. Disorders of the motor system: neural prostheses... 1035 FRIDAY
Symposia—1:00 pm Symposia—8:30 am
299. Cloc!cs n tbe test tube:. toward a m?chanlstlc anal- 336. T{w gcoulomotor role of the accessory optic system
ysis of circadian oscillators. Chaired: M. and pretectum: Is there a single vertebrate
(MENAKER oo s R 1039 scheme? Chaired: J. WALLMAN ................ 1165
300. Biochemistry of synaptic regulation. Chaired: M. 337. Corticotropin releasing factor. Chaired:
B. KEnNEDY and R. B. KELLY. ...oooonnniene 1039 W.W.VALE ... No abstract
Slide Sessions—1:00 pm . . .
301. GABA and benzodiazepines: binding sites IL. ... ... 1039 338 2‘;‘;:’ pff;si'v‘:‘f‘;ﬁ;:gagﬁy 1 1165
302. Process outgrowth, growth cones, and guidance 339. Brain metabolism Il ............................. 1168
mech‘amsm.s IEoiine 1043 340. Monoamines and behavior IIT .................... 1172
303. Subcqrtxcz}l visual pgthways OE 1046 341. Synaptic structure and function IT................. 1175
304. Presynaptic mechanisms IT....................... 1049 342. Synaptogenesis II 1178
305. Transmitters and receptors in disease IT ........... 1052 3 43' Immunohistocherﬁigié); of specxﬂccellular """""
306. Colocalization of transmitters. .................... 1055 ’ components 1181
307. Stress, hormones, and the autonomic nervous 344, Excitatory amino acids Il ........................ 1184
308 Des\?,esltsnr‘ngn.ta'll. s ' cxficu """"""""""""" }ggg 345. Membranq biophysics IT ......................... 1187
309, Aging fn ..... pe '''''' y ST 346. Axoplasmic transport IL ......................... 1190
310. Pain modulation: behavioral analysis.............. 1061 Poster Sessions—8:30 AM
Poster Sessions—1:00 PM gj; gllvc(;l;ed potentials and EEG ...................... }ég’_;t
311. Comparative neuroanatomy I..................... 1063 349' Peptid‘e's.:.r'c;c-e.[;t.o.r‘sil'l'l: ’ ’ T o 1205
312. Biological rhythms: suprachiasmatic nucleus........... 1067 350. Neuromodulators ................................ 1208
313' Blologlcall rhythnlls ?b h U I """""""""" 18,712 351. Subcortical organization.......................... 1213
314. Hormonal control of behavior I.................. 352. Development of the visual system: cortex ......... 1216
313. Hormqnal confrol of pehawor o 1079. 353. Visual cortex: cortico-cortical relationships ........ 1219
316. Sensorimotor integration ... AR 1082 354. Neural plasticity in adult animals IV .............. 1221
317. Oculomotor brainstem mechanisms ............... 1086 355. Muscle IL. . oo oo oo 1225
318. Cerebellum: transmitters and histochemistry ....... 1090 356. Basal gangii;x: 'til.alar.ni c rel.a‘ti oﬁshi ps 1229
319. Development and plasticity: endocrine control ... .. 1093 357. Alcohol: environmental influences an;i """""""
320. Developmept and plasticity: biochemical and phar- . electr;)physiology ............................. 1231
'macologlcal correlates Il ..........coooevvnnne. 1097 358. Alcohol and barbiturates: biochemistry ............ 1233
32 Discases of Synapses and aXOMS. ..o oovcvenees 102 359. Alcohol: behavior ...................o.ooi. 1239
. Epilepsy: miscellany............................. P
323 Cl;tecll,lolamines: dopamine receptors 1............ 1108 360. Neurotoxicity III ...................ooiiiiiat 1244
324. Catecholamines: dopamine receptors Il ........... 1112
325. Catecholamines: adrenergic receptors.............. 1117 Sessions end at 12:45 pm, Friday, November 11.
326. Stress, hormones, and the autonomic nervous
system IIL ... 1122
327. Modulators and modulations. ..................... 1125
328. Opiates, endorphins, and enkephalins: physiologi-
caleffects IV..... ...t 1128
329. Peptides: biosynthesis and metabolism I .......... 1132
330. Effects of drugs onreceptors ..................... 1137
331. Drugs of abuse: nonopiates II .................... 1145
332. Catecholamines: anatomical localization........... 1149
333. Biogenicamines II ............................0 1152
334. Cardiovascular regulation: morphological aspects... 1157
335. Respiratory regulation ........................... 1160



THEMATIC LIST OF SESSIONS

(Includes slide and poster sessions, symposia, and workshops only.)

Theme A: Development and Plasticity

Session
Number Session Title Type Day Time
271. Aging I Poster Thu 8.30 am
272. Aging II Poster Thu 8:30 aM
309. Aging III Slide Thu  1:00 pm
246. Cell lineage and differentiation I Poster Wed 1:00 pm
263. Cell lineage and differentiation II Slide Thu 8:30 am
44, Cell recognition in development of the nervous system Symp. Mon 1:00 pm
274. Development and plasticity: autonomic nervous system Poster Thu 8:30 aM
276. Development and plasticity: biochemical and pharmaco-
logical correlates I Poster  Thu 8:30 am
320. Development and plasticity: biochemical and pharmaco-
logical correlates 11 Poster Thu 1:00 pm
273. Development and plasticity: denervation Poster Thu 8:30 am
319. Development and plasticity: endocrine control Poster Thu 1:00 pm
277. Development and plasticity: limbic system Poster Thu 8:30 am
17. Development and plasticity: peripheral regeneration Poster Mon 8:30 am
19. Development and plasticity: retinotectal system I Poster Mon 8:30 am
223. Development and plasticity: retinotectal system II Slide Wed 1:00 pM
112. Development and plasticity: sensory systems Poster Tue 8:30 aM
182. Development and plasticity: trophic agents I Slide Wed 8:30 am
243. Development and plasticity: trophic agents II Poster Wed 1:00 pm
6. Development and plasticity: trophic interactions I Slide Mon 8:30 aM
244. Development and plasticity: trophic interactions 1I Poster ~ Wed 1:00 pm
179. Development of invertebrates [ Slide Wed 8:30 am
242. Development of invertebrates II Poster ~ Wed 1:00 pMm
20. Development of motor systems Poster Mon 8:30 aM
352. Development of the visual system: cortex Poster ~ Fri 8:30 aM
206. Development of the visual system: retina and geniculate Poster Wed 8:30 am
1. Development of the visual system: retinothalamic projections  Slide Mon 8:30 am
92. Development: endocrine control and transmitter plasticity Slide Tue 8:30 am
275. Developmental disorders Poster  Thu 8:30 am
308. Developmental specificity Slide Thu  1:00 pM
132. Developmental strategies for selective synapse formation Symp. Tue 1:00pM
18. Effects of activity and inactivity on development Poster Mon 8:30 aM
245. Morphogenesis and pattern formation Poster ~ Wed- 1:00 pM
30. Neural plasticity in adult animals I Poster Mon 8:30 aM
113. Neural plasticity in adult animals II Poster Tue 8:30 AM
248. Neural plasticity in adult animals III Poster Wed 1:00 pm
354. Neural plasticity in adult animals IV Poster  Fri 8:30 am
241. Neurogenetics Poster - Wed 1:00 pM
78. Neurotoxicity I Poster Mon 1:00 pm
198. Neurotoxicity 11 Poster Wed 8:30 aM
360. Neurotoxicity III Poster  Fri 8:30 am
151. Nutritional and prenatal factors in development I Poster Tue 1:00 pm
197. Nutritional and prenatal factors in development II Poster ~Wed 8:30 aM
64. Process outgrowth, growth cones, and guidance mech-
anisms | Poster Mon 1:00 pm

vii



302. Process outgrowth, growth cones, and guidance mech-
anisms II Slide Thu  1:00 Pm
204. Regeneration: central I Poster Wed 8:30 am
205. Regeneration: central II Poster Wed 8:30 am
226. Regeneration: central III Slide Wed 1:00 pM
111. Specificity of synaptic connections Poster  Tue  8:30 aM
287. Sprouting I Poster ~ Thu  8:30 AM
288. Sprouting II Poster Thu 8:30 aM
97. Synapse elimination, competition, and neuron death I Slide Tue 8:30 aMm
247. Synapse elimination, competition, and neuron death II Poster Wed 1:00 pM
203. Synaptogenesis I Poster Wed 8:30 amM
342. Synaptogenesis II Slide Fri 8:30 aM
218. The neurogenetics of identified cells Symp. Wed 1:00 pm
267. Visual cortical development Slide Thu  8:30 am
Theme B: Cell Biology
Session
Number Session Title Type Day Time
42. Axoplasmic transport I Poster  Mon 8:30 aM
43. Axoplasmic transport II Poster  Mon 8:30 aM
346. Axoplasmic transport III Slide Fri 8:30 AM
49. Blood-brain barrier I Slide Mon 1:00 pm
255. Blood-brain barrier II Poster Wed 1:00 M
222. Cell surface and related components Slide Wed 1:00 pM
103. Cell surface, cytoskeleton, and related macromolecules Poster Tue 8:30 aM
72. Cell and tissue culture: behavior of neural, glia, muscle, and
model cells Poster Mon 1:00 pM
5. Cell and tissue culture: neurons, glia, and neuronal models Slide Mon 8:30 aM
172. Cellular aspects of disease Poster Tue 1:00 PM
104. Cellular localization of receptors Poster  Tue 8:30 aM
131. Functions of glia Poster  Tue 8:30 aM
88. Identified cells Poster  Mon 1:00 pM
343. Immunohistochemistry of specific cellular components Slide Fri 8:30 aM
71. Lipids, myelin, and glial proteins Poster  Mon 1:00 pM
105. Membrane structure and function Poster  Tue  8:30 AM
173. Metabolic studies Poster Tue 1:00 M
184. Molecular biology of gene expression Slide Wed 8:30 am
102. Morphology of neurons and glia Poster  Tue 8:30 aM
91. New approaches to the study of the mechanism of fast axonal
transport Wksh. Tue 8:30 aM
87. Staining and tracing techniques Poster Mon 1:00 pM
27. Structure and function of the neuroendocrine cell Poster  Mon 8:30 amM
176. The acidic interior of secretory vesicles: mechanisms and im-
plications for neurobiology Symp. Wed 8:30 am
Theme C: Excitable Membranes and Synaptic Transmission
Session
Number Session Title Type Day Time
10. Action potential and ion channels I Slide Mon 8:30 aM
147. Action potential and ion channels II Poster Tue 1:00 M
148. Action potential and ion channels III Poster  Tue 1:00 PM
199. Action potential and ion channels IV Poster Wed 8:30 aM



300. Biochemistry of synaptic regulation Symp. Thu 1:00 pm
321. Diseases of synapses and axons Poster Thu 1:00 pm
330. Effects of drugs on receptors Poster Thu 1:00 pm
178. Electrophysiology of CNS neuron Slide Wed 8:30 am
200. Electrophysiology of CNS neurons II Poster ~Wed 8:30 am
322. Epilepsy: miscellany Poster  Thu 1:00 pm
118. Epilepsy: physiology I Poster Tue 8:30 am
266. Epilepsy: physiology II Slide Thu 8:30 aM
23. Excitable membranes and synaptic transmission: invertebrate
studies Poster Mon 8:30 AM
149. Membrane biophysics I Poster  Tue 1:00 PM
345. Membrane biophysics 11 Slide Fri 8:30 aM
70. Membrane biophysics: voltage clamp and model analysis Poster Mon 1:00 PM
69. Pharmacology of synaptic transmission Poster  Mon 1:00 pPM
135. Postsynaptic mechanisms I Slide Tue 1:00 PM
213. Postsynaptic mechanisms II Poster Wed 8:30 aM
254. Presynaptic mechanisms I Poster Wed 1:00 pm
304. Presynaptic mechanisms II Slide Thu  1:00 PM
50. Sensory transduction I Slide Mon 1:00 pm
296. Synaptic structure and function I Poster Thu 8:30 am
341. Synaptic structure and function II Slide Fri 8:30 aM
Theme D: Neurotransmitters, Modulators, and Receptors
Session
Number Session Title Type Day Time
283. Acetylcholine: biosynthesis and electrophysiology Poster  Thu  8:30 aM
281. Acetylcholine: biosynthesis and regulation Poster Thu 8:30 aM
282. Acetylcholine: cellular structures and projection pathways Poster Thu 8:30 am
38. Behavioral pharmacology I Poster Mon 8:30 aM
39. Behavioral pharmacology II Poster Mon 8:30 aM
36. Behavioral pharmacology: dopamine Poster Mon 8:30 aM
37. Behavioral pharmacology: serotonin Poster Mon 8:30 aM
101. Biogenic amines I Slide Tue 8:30 aM
333. Biogenic amines II Poster  Thu 1:00 pm
291. Catecholamines: adrenergic physiology Poster  Thu 8:30 am
325. Catecholamines: adrenergic receptors Poster  Thu 1:00 pM
332. Catecholamines: anatomical localization Poster  Thu 1:00 pM
289. Catecholamines: biochemical characterization I Poster  Thu 8:30 aMm
290. Catecholamines: biochemical characterization II Poster  Thu  8:30 am
13. Catecholamines: dopamine receptors I Slide Mon 8:30 aM
323. Catecholamines: dopamine receptors II Poster ~ Thu 1:00 pM
324. Catecholamines: dopamine receptors I1I Poster  Thu 1:00 pM
292. Catecholamines: dopaminergic physiology Poster Thu 8:30 am
48. Characterization of cholinergic receptors Slide Mon 1:00 pM
169. Characterization of muscarinic receptors Poster  Tue 1:00 PM
168. Characterization of nicotinic receptors Poster Tue 1:00 pPM
166. Characterization of noncholinergic receptors Poster Tue 1:00 PM
167. Coexistence of transmitters and neuromodulators Poster  Tue  1:00 PM
306. Colocalization of transmitters Slide Thu  1:00 pm
26. Cyclic nucleotides Poster Mon 8:30 aM
216. Excitatory amino acid neurotransmitters Symp. Wed 1:00 pm
77. Excitatory amino acids I Poster  Mon 1:00 M
344. Excitatory amino acids II Slide Fri 8:30 aM
120. GABA and benzodiazepines: binding sites I Poster  Tue  8:30 AM
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301. GABA and benzodiazepines: binding sites II Slide Thu  1:00 pm
121. GABA and benzodiazepines: CNS distribution of binding sites Poster ~ Tue  8:30 am
122. GABA and benzodiazepines: electrophysiology and behavior Poster  Tue  8:30 am
133. Heterogeneity of neurotransmitter receptors Wksh. Tue 1:00 pm
209. Interaction between neurotransmitters Poster ~ Wed 8:30 am
86. Metabolism of transmitters and modulators Poster Mon 1:00 pm
3217. Modulators and modulations Poster Thu 1:00 pm
45. Monoaminergic innervation of cortex: new evidence of ana-
tomical and physiological specificity Symp. Mon 1:00 pm
350. Neuromodulators - Poster  Fri 8:30 am
129. Opiates, endorphins, and enkephalins: anatomical local-
ization Poster  Tue  8:30 aMm
170. Opiates, endorphins, and enkephalins: biochemical character-
ization Poster  Tue  1:00 M
84. Opiates, endorphins, and enkephalins: physiological
effects 1 Poster Mon 1:00 pMm
215. Opiates, endorphins, and enkephalins: physiological ~
effects II Poster Wed 8:30 aM
233. Opiates, endorphins, and enkephalins: physiological
effects III Poster Wed 1:00 pm
328. Opiates, endorphins, and enkephalins: physiological
effects IV Poster  Thu 1:00 pm
99. Opiates, endorphins, and enkephalins: receptors I Slide Tue  8:30 am
293. Opiates, endorphins, and enkephalins: receptors II Poster  Thu 8:30 am
94, Peptide transmitters in invertebrates Slide Tue 8:30 am
85. Peptides: anatomical localization I Poster Mon 1:00 pM
134. Peptides: anatomical localization II Slide Tue 1:00 pm
294. Peptides: anatomical localization III Poster Thu 8:30 am
40. Peptides: biochemical characterization Poster  Mon 8:30 am
219. Peptides: biosynthesis and metabolism I Slide Wed 1:00 pMm
329. Peptides: biosynthesis and metabolism II Poster . Thu 1:00 pm
9. Peptides: physiological effects I Slide Mon 8:30 am
41. Peptides: physiological effects II Poster Mon 8:30 am
130. Peptides: physiological effects I1I Poster Tue 8:30 am
52. Peptides: receptors I Slide Mon 1:00 M
171. Peptides: receptors II Poster Tue 1:00 pMm
349. Peptides: receptors III Poster  Fri 8:30 am
259. Post-translational processing of neuropeptide precursors and
neuronal proteins Symp. Thu 8:30 am
53. Regional localization of receptors and transmitters I Slide Mon 1:00 pMm
211. Regional localization of receptors and transmitters II Poster Wed 8:30 am
175. The dynorphin peptides Symp. Wed 8:30 am
25. Transmitter immunocytochemistry Poster Mon 8:30 am
164. Transmitter uptake, storage, and secretion I Poster  Tue  1:00 pM
165. Transmitter uptake, storage, and secretion II Poster  Tue 1:00 pMm
210. Transmitters and receptors in disease I Poster Wed 8:30 am
305. Transmitters and receptors in disease II Slide Thu 1:00 pM
24. Transmitters in invertebrates Poster Mon 8:30 AM
Theme E: Endocrine and Autonomic Regulation
Session
Number Session Title Type Day Time
116. Adrenal medulla Poster Tue 8:30 aM
160. Cardiovascular regulation: central transmitters I Poster Tue 1:00 pPMm



227. Cardiovascular regulation: central transmitters II Slide Wed 1:00 pM
31. Cardiovascular regulation: functional aspects I Poster Mon 8:30 AM
55. Cardiovascular regulation: functional aspects II Slide Mon 1:00 M

159. Cardiovascular regulation: hypertension and stress Poster  Tue 1:00 pm

334, Cardiovascular regulation: morphological aspects Poster  Thu 1:00 pM

337. Corticotropin releasing factor Symp.  Fri 8:30 aAM
96. Endocrine control: central pathways I Slide Tue 8:30 aM

123. Endocrine control: central pathways II Poster  Tue  8:30 AM
3s. Endocrine and autonomic regulation: brain ventricular

system Poster Mon 8:30 am
34. Endocrine and autonomic regulation: neural control of
immune system Poster Mon 8:30 am

314. Hormonal control of behavior I Poster Thu 1:00 pm

315. Hormonal control of behavior II Poster Thu 1:00 pm
32. Peripheral autonomic nervous system I Poster Mon 8:30 AM

265. Peripheral autonomic nervous system II Slide Thu  8:30 am

212. Pineal gland Poster Wed 8:30 aM
33. Regulation of autonomic function I Poster  Mon 8:30 am

181. Regulation of autonomic function II Slide Wed 8:30 am

117. Regulation of pituitary function I Poster Tue 8:30 AM

136. Regulation of pituitary function II Slide Tue 1:00 M

207. Regulation of pituitary function III Poster Wed 8:30 aM

208. Regulation of pituitary function IV Poster Wed 8:30 aM

335. Respiratory regulation Poster Thu 1:00 pm

Theme F: Sensory Systems

Session

Number Session Title Type Day Time

279. Auditory cortex Poster Thu 8:30 aM
137. Chemical senses: olfaction and taste I Slide Tue  1:00 PM

29s. Chemical senses: olfaction and taste II Poster  Thu 8:30 am
16. Cochlea Poster Mon 8:30 aM

260. Efferent control of the organs of hearing and equilibrium Symp. Thu 8:30 aM
109. Evoked potentials Poster Tue 8:30 AM
110. Evoked potentials: visual Poster  Tue  8:30 aM
90. Lesions of the visual system during infancy or adulthood: ef-

fects on morphology, physiology, and behavior Symp. Tue 8:30 am

231. Pain modulation: anatomy and pharmacology Poster Wed 1:00 pMm
310. Pain modulation: behavioral analysis Slide Thu 1:00 pm
4. Pain modulation: bulbospinal mechanisms Slide Mon 8:30 am

232. Pain modulation: pharmacology Poster Wed 1:00 M

229. Pain: afferent nociceptors Poster Wed 1:00 pm

230. Pain: central pathways Poster Wed 1:00 pM

202. Retina I Poster Wed 8:30 am

234, Retina II Poster Wed 1:00 pm

262. Retina III Slide Thu  8:30 am

235. Retina and retinal projections Poster ~Wed 1:00 pm
66. Sensory systems in invertebrates 1 Poster Mon 1:00 pm
98. Sensory systems in invertebrates II Slide Tue 8:30 aM

201. Sensory transduction II Poster Wed 8:30 aM

228. Skin, muscle, joint, and visceral receptors Poster Wed 1:00 pm
74. Somatosensory cortex and thalamo-cortical relationships Poster  Mon 1:00 pm

270. Somatosensory system Slide Thu  8:30 am

xi



76. Spinal cord: afferent input and local circuits Poster Mon 1:00 Pm
75. Spinal cord: cytochemistry and pharmacology Poster Mon 1:00 M
140. Spinal cord: somatosensory physiology and behavior Slide Tue 1:00 PMm
65. Subcortical auditory pathways I Poster Mon 1:00 pPm
146. Subcortical auditory pathways II Poster Tue 1:00 PM
225. Subcortical auditory pathways III Slide Wed 1:00 pm
73. Subcortical somatosensory pathways Poster Mon 1:00 pm
236. Subcortical visual pathways I Poster Wed 1:00 pm
237. Subcortical visual pathways II Poster Wed 1:00 pm
303. Subcortical visual pathways I Slide Thu 1:00 pM
336. The oculomotor role of the accessory optic system and pre-
tectum: Is there a single vertebrate scheme? Symp.  Fri 8:30 am
214. Vestibular sensory organs Poster Wed 8:30 am
353. Visual cortex: cortico-cortical relationships Poster  Fri 8:30 am
14. Visual cortex: cortico-subcortical relationships Poster Mon 8:30 am
46. Visual cortex: extrastriate visual areas I Slide Mon 1:00 M
280. Visual cortex: extrastriate visual areas II Poster  Thu 8:30 am
141. Visual cortex: intrinsic organization I Slide Tue 1:00 PM
183. Visual cortex: intrinsic organization II Slide Wed 8:30 am
238. Visual cortex: intrinsic organization III Poster Wed 1:00 pM
Theme G: Systems and Sensorimotor Integration
Session
Number Session Title Type Day Time
217. Applications of neuroscience to human prostheses Symp. Wed 1:00pMm
8. Basal ganglia: anatomy and physiology I Slide Mon 8:30 aM
195. Basal ganglia: anatomy and physiology II Poster Wed 8:30 am
143. Basal ganglia: behavior and pharmacology I Slide Tue 1:00 PMm
252. Basal ganglia: behavior and pharmacology II Poster Wed 1:00 M
278. Basal ganglia: physiology Poster Thu 8:30 aM
356. Basal ganglia: thalamic relationships Poster  Fri 8:30 aM
251. Cerebellum: anatomical studies Poster  Wed - 1:00 pM
68. Cerebellum: microelectrode recordings Poster Mon 1:00 pMm
180. Cerebellum: olivocerebellar function Slide Wed 8:30 am
318. Cerebellum: transmitters and histochemistry Poster Thu 1:00 pm
187. Control of limb movements Poster Wed 8:30 am
21. Control of posture Poster  Mon 8:30 aM
54. Control of posture and movement I Slide Mon 1:00 pm
297. Control of posture and movement II Poster Thu 8:30 am
93. Cortex 1 Slide Tue 8:30 aM
145. Cortex II Poster Tue 1:00 M
298. Disorders of the motor system: neural prostheses Poster Thu 8:30 aM
114. Invertebrate motor function Poster Tue 8:30 aM
107. Locomotion I Poster Tue  8:30 am
188. Locomotion II Poster Wed 8:30 aM
249. Muscle afferents Poster Wed 1:00 pMm
7. Muscle I Slide Mon 8:30 amM
355. Muscle 1T Poster  Fri 8:30 aM
317. Oculomotor brainstem mechanisms Poster Thu 1:00 pMm
220. Oculomotor system: cortico-collicular organization Slide Wed 1:00 pm
22. Oculomotor system: mechanics and psychophysics Poster Mon 8:30 aM
3. Reciprocal inhibition and coactivation of antagonist muscles:
two fundamental modes of motor control Wksh. Mon 8:30 am



139. Reflex function I Slide Tue 1:00 PM
153. Reflex function II Poster  Tue 1:00 PM
316. Sensorimotor integration Poster Thu 1:00 pMm
83. Spinal cord and brain stem I Poster Mon 1:00 M
108. Spinal cord and brain stem II Poster Tue 8:30 AM
196. Spinal cord and brain stem III Poster Wed 8:30 AM
152. Vestibular compensation and brainstem pathways Poster Tue 1:00 pm
95. Vestibular reflexes: functional organization Slide Tue 8:30 am
250. Vestibular, visual, and oculomotor plasticity Poster Wed 1:00 pm
Theme H: Structure and Function of the CNS
Session
Number Session Title Type Day Time
284. Brain metbolism I Poster  Thu 8:30 aM
339. Brain metabolism II Slide Fri 8:30 aAM
311. Comparative neuroanatomy I Poster  Thu 1:00 pm
338. Comparative neuroanatomy II Slide Fri 8:30 aAM
15. Cortex and cortico-subcortical relationships I Poster Mon 8:30 AM
106. Cortex and cortico-subcortical relationships II Poster Tue 8:30 aM
79. Diseases of the CNS Poster Mon 1:00 PM
144. Epilepsy: kindling I Poster Tue 1:00 PM
224. Epilepsy: kindling II Slide Wed 1:00 pm
119. Epilepsy: mutants and toxins Poster Tue 8:30 aM
186. Epilepsy: pharmacology Slide Wed 8:30 aM
347. Evoked potentials and EEG Poster  Fri 8:30 aM
150. Limbic system and hypothalamus Poster Tue 1:00 PM
67. Limbic system: hippocampus and amygdala Poster Mon 1:00 M
253. Regional neuropharmacology Poster Wed 1:00 pm
351. Subcortical organization Poster  Fri 8:30 aM
Theme I: Neural Basis of Behavior
Session
Number Session Title Type Day Time
28. Aging and behavior I Poster Mon 8:30 aM
29. Aging and behavior II Poster Mon 8:30 aM
358. Alcohol and barbiturates: biochemistry Poster  Fri 8:30 aAM
359. Alcohol: behavior Poster  Fri 8:30 amM
357. Alcohol: environmental influences and electrophysiology Poster  Fri 8:30 aM
61. Angiotensin and drinking Poster Mon 1:00 pM
185. Biological rhythms I Slide Wed 8:30 am
313. Biological rhythms II Poster Thu 1:00 pm
312. Biological rhythms: suprachiasmatic nucleus Poster Thu 1:00 pm
158. Circuitry and pattern generation I Poster Tue 1:00 pPM
221. Circuitry and pattern generation II Slide Wed 1:.00 pm
299. Clocks in the test tube: toward a mechanistic analysis of cir-
cadian oscillators Symp. Thu 1:.00 pPm
47. Drugs of abuse: nonopiates I Slide Mon 1:00 PM
331. Drugs of abuse: nonopiates II Poster Thu 1:00 pm
124. Effects of chronic drug administration: neurotoxicology Poster Tue 8:30 AM
125. Effects of chronic drug treatment: psychotropics Poster Tue 8:30 aMm
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58.
59.

62.
264.
138.
177.
194.
193.
269.
192.

51.
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12.
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100.
191.
142.
239.
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162.
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340.
286.
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157.
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115.

81.

63.

80.

82.
261.
126.
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348.
161.
307.
326.

Feeding and drinking:
Feeding and drinking:
Feeding and drinking:
Feeding and drinking:
Feeding and drinking:
Feeding and drinking:
Feeding and drinking:
Feeding and drinking:

central mechanisms I
central mechanisms 11
central mechanisms III
central mechanisms IV
cues for need state I
cues for need state II
cues for need state II1
neuropharmacology

Functional reconstruction of neuronal systems
Human behavioral neurobiology

Human neuropsychology I

Human neuropsychology II

Interhemispheric relations

Invertebrate learning and behavior I
Invertebrate learning and behavior 11

Learning and memory:
Learning and memory:
Learning and memory:
Learning and memory:
Learning and memory:
Learning and memory:
Learning and memory:
Learning and memory:

anatomy I

anatomy II

anatomy and physiology
hippocampal physiology
pharmacology I
pharmacology 11
pharmacology of conditioning

physiology

Monoamines and behavior I
Monoamines and behavior II
Monoamines and behavior 111

~ Motivation and emotion

Motivation and emotion: self-stimulation

Neuroethology: avian auditory system and vocalization
Neuroethology: nonavian auditory system and vocalization
Neuroethology: nonteleosts

Neuroethology: teleosts

Neuropeptides and behavior

Neuropeptides and behavior: opiates

Neuropeptides and behavior: vasopressin and oxytocin
Opiates 1

Opiates 1I

Opiates III

Psychotherapeutic drugs: antidepressants
Psychotherapeutic drugs: anxiolytics

Psychotherapeutic drugs: neuroleptics

Sexually dimorphic behaviors: differentiation in mammals

Sleep

Stress, hormones, and the autonomic nervous system I
Stress, hormones, and the autonomic nervous system II
Stress, hormones, and the autonomic nervous system III
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DOES TIMING PLAY A ROLE IN GENERATING ORDER IN THE INITIAL
RETINOTECTAL PROJECTION? C. E. Holt* (SPON: W.A. Harris). Dept.
of Biology, B-022, Univ. of California San Diego, La Jolla,
California 92093.

At the outset of tectal innervation, retinal nerve fibres grow
directly to their appropriate target areas to form an ordered
visual map in Xenopus laevis (Holt and Harris, Nature 301:150-152,
1983). The question of whether a timing mechanism plays a role in
establishing this early map has been examined. First, the normal
schedule of axonal outgrowth from the early retina was charact-
erised. Dorsal and ventral thirds of embryonic eyes were labelled
by in vitro incubation in “H-proline (see ref.above). Experimental
animals were fixed at each stage of development from the start of
retinal axonal outgrowth (stage 28) to early stages of tectal
innervation (stage 42). The timecourse and target specificity of
axons from these two retinal extremes (dorsal and ventral) were
compared autoradiographically. Fibres from dorsal retina were
found to grow out of the eye first, along the optic pathway and
into the tectum 10-12 hours ahead of ventral fibres. Thus, the
tectal rudiment becomes innervated in a specific and sequential
manner with the ventral part being innervated first by dorsal
retinal fibres (stage 37/38) and the dorsal part second by the
later arriving ventral fibres (stage 40).

To reverse this sequence of target innervation and thereby test
the importance of temporal factors, heterochronic transplants were
done from young to old embryos. Dorsal halves of eyes from stage
21 embryos were -proline labelled and transplanted to stage 27
hosts. Autoradiographs of brains were examined from stage 32 to
42. To control for possible retardation effects, ventral halves
of eyes receiving stage 21 transplants were labelled and the time-
course of their fibre outgrowth compared with normal ventral fibre
growth.

The heterochronic exchanges retarded dorsal fibre outgrowth by
at least 12 hours so that they arrived in the.tectum at stages 40
to 41. They had no effect on the timecourse of ventral fibre out-
growth. In most cases, ventral fibres grew out and innervated the
tectum before the normally pioneering population of dorsal fibres.
Despite this temporal disruption, the results showed that initial
tectal innervation was specific: delayed dorsal fibres terminated
in ventrolateral tectum while ventral fibres (induced pioneers)
went to dorsomedial tectum.

It is concluded that temporal factors do not play a major role
in vertebrate neural mapping.

Supported by the McKnight Foundation.

SIMULTANEOUS ELIMINATION OF NORMAL FIBER-FIBER INTERACTIONS AND
IMPULSE ACTIVITY DOES NOT PREVENT APPROPRIATE TECTAL INNERVATION.
Betty Alice Ferguson, Department of Biology, B-022, University
of California, San Diego, La Jolla, Calif. 92093.

Retinal axons form a visual map upon first innervating the
tectum during normal development in Xenopus (Holt and Harris,
Nature 301:150-152, 1983). Mechanisms proposed to explain
appropriate innervation patterns include (among others) timed
outgrowth, activity dependent interactions, pathway selection,
and fiber-fiber interactions. Temporal factors alone do not
determine the pattern of innervation (Holt, above). In additionm,
axolotl retinal axons grow to appropriate targets along abnormal
pathways in combination with TTX-blocked activity (Harris,
above). This experiment tests the affect of simultaneously
eliminating normal fiber-fiber interactions and Na+-dependent
impulse activity of the specificity of retinal-tectal inmerva-
tion. ’

Embryonic eyes were removed from stage 25-27 Xenopus (prior
to gxon outgrowth), the dorsal (D) or ventral (V) third incubated
in “H-proline (Holt and Harris, ref. above) and only the labelled
third replaced in the embryo. The embryos were allowed to heal
a few hours, then parabiosed to TTX-producing newt embryos,

Tari cha torosa, and allowed to develop to stage 40-46. The
parabiosis results in paralysis of the Xenopus embryo; the newt
embryo is active as normal.

Control experiments (in collaboration with C. Holt) show that
labelled D or V thirds stage 40-46 in nonparabiosed embryos grow
to the appropriate tectal region (D; 21/23 appropriate; V 19/20
appropriate). In the 38 stage 44-46 parabiosed embryos which
have tectal projections, 10/19 D eye projections were appro-
priate, 15/19 V eye projections were appropriate. The eye pieces
in the remaining embryos expanded somewhat into inappropriate
tectal areas; this occurred more at later stages.

Thus, despite disruption of normal fiber-fiber interactioms
and block of Na*-impulse activity, retinal ganglion cells can
grow to the tectum and project initially to appropriate areas;

D eye to ventrolateral tectum, V eye to dorsomedial tectum.
There may be an expansion later in development to uninnervated
regions of the tectum.

Supported by the NIH.

223.2
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THE SIMULTANEOUS ELIMINATION OF IMPULSE ACTIVITY AND NORMAL
PATHWAYS DOES NOT PREVENT DEVELOPING RETINAL AXONS FROM REACHING
THEIR NORMAL TARGETS. W. A. Harris. (Spomsor: F. Denaro)
Department of Biology, B-022, University of California, San Diego,
La Jolla, California 92093.

Retinal axons can grow to their appropriate targets along
unusual pathways, as demonstrated by tracing the retino-tectal
projections of eyes embryonically transplanted to genetically
eyeless axolotls, (Harris, J.C.N. 194:303-317, 1980). They can
also find their correct targets in the absence of impulse act-
ivity, as shown by studying the optic pathways from axolotl eyes
embryonically transplanted to the TTX-harboring California newt
(Harris, J. Neurosci. 2:339-353, 1982). In the present experi-
ments these two factors were simultaneously eliminated. Retinal
axons were challenged to grow along abnormal pathways in the
absence of impulse activity.

Eye primorida were first transplanted from normal to eyeless
axolotl embryos, making sure to graft the optic stalk onto an
ectopic site in the host brain. These axolotl embryos were then
parabiotically joined to California newt embryos. Both operations
were completed by stage 28, i.e. before axons had left the eye.
The result of the parabiosis was a paralysis of the "eyeless"
axolotl twin due to the newt's TTX. The newt twin remained
normally active. The pair was allowed to develop for about one
week. When the axolotl twin reached approximately stage 44,
a’‘needle coated with HRP was jabbed into either the dorsal or the
ventral part of the silent transplanted retina. After 2 days the
animals were killed, fixed, cryostat sectioned, and reacted. The
results from 21 such cases show normal projections: the dorsal
retina to the ventrolateral tectum, and the ventral retina to the
dorsomedial tectum. Unusual pathways were often taken to achieve
these destinations. Control animals, both normal axolotls
developing alone and normal axoltls parabiosed to newts, showed
the same patterns. These results indicate that the retinal
projections in the experimental group were basically normal.

Thus, fibers need neither impulse activity nor a particular
pathway to navigate to their correct targets during development.
Both factors can be eliminated simultaneously, yet retinal axons
still find their way to the tectum and make an ordered map. Other
experiments from our laboratory have ruled out timing mechanisms
(Holt, above), and fiber-fiber interactions, the latter also in
combination with the elimination of impulse activity (Ferguson,
below) as crucial factors in the formation of the early retino-
tectal projection. Clearly, other sorts of cues must be more
critical for axonal navigation in this system.

DEVELOPMENT OF VISUAL PATHWAYS IN XENOPUS LAEVIS: AN AUTORADIO-
GRAPHIC ANALYSIS. P. Grant and P.M. Ma*. Dept. of Biology,
University of Oregon, Eugene, Oregon 97403.

Continuing our studies of the rules governing optic fiber
connectivity, we have completed an autoradiographic analysis of
development of the optic fiber pathway in Xenopus. °H Proline
(3 x 107°-1.0 uL) was injected into the eyes of embryos and larvae
at different stages through metamorphosis. After 4 hrs. to 5 days
(depending on stage), whole embryos, tadpole heads or isolated
brains were fixed in Bouins, dehydrated, embedded in paraffin and
serially sectioned at 10u in three planes. Slides were dipped in
Kodak NTB2 emulsion, dried and exposed for two weeks, developed
in Kodak D19, counterstained with cresyl violet and mounted. Auto-~
radiographs vere photographed or drawn with camera lucida and
serial section reconstructions prepared.

Optic fibers first arrive at the di-mesencephalic junction at
stage 36/38. Some turn caudally, entering ventral, rostral and
lateral mesencephalon (tectum), reaching dorsal tectum by stage
39/40. During development, fibers continue to extend progressively
over the growing tectum with rostrocaudal, ventrodorsal and
lateromedial trajectories, patterns correlating directly with the
known order of tectal maturation. Meanwhile, other labeled fibers
turn rostrally from the di-mesencephalic border to form pretectal
and putative uncinate neuropils. Later, during stages 42-50,
labeled fibers accumulate caudorostrally, first in the Bellonci
neuropil .(NB), then in the corpus geniculatum thalamicum and
finally in the rostral visual nucleus, a temporal ordering corre-
sponding to the caudorostral sequence of diencephalic maturation.
The most ventral fibers at the di-mesencephalic border turn caud-
ally at stage 38 beneath the mesencephalon and form the basal
optic tract and neuropil (BON). As the BON enlarges during
development, neuropil layers appear at stage 48-50, forming
a dorsal-ventral pattern resembling the juvenile BON.

The first fibers of the ipsilateral diencephalic projection
appear at stage 56/57, running up the lateral edge of the dienceph-
alon. Fibers terminate in all diencephalic neuropils at about the
same time. The ipsilateral NB, in contrast to the contralateral NB,
is layered from the outset, with fibers terminating in several
small peripheral regions separated by non-innervated gaps. Later,
layering becomes more complex as contra- and ipsilateral
projections segregate within the NB.

During development, most optic fibers enter the tectal neuro-
pil along a rostrocaudal trajectory while others follow the
opposite trajectory, entering diencephalic neuropils along a
caudorostral trajectory. These patterns correlate with the
temporal order of post synaptic target cell maturation and are
consistent with a spatio-temporal model for the ordering of optic
fiber connectivity.
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223.5 E{gEDFIRS]i‘_lTINAP Ai‘JD ATERCTUM dGROg IN POST?MRRYONIC

. amela A. Raymond. epartment o natom

§ Cell BiolBEy: Univelof Michiga y

Ann Arbor, MI, 48109. .

.In teleost fish throughout postembryonic 1life

optic fibers from the retina grow into the optic
tectum, where they form a replnotoplsH array

223.6 PLASTICITY IN THE RETINOTECTAL PROJECTION DURING NORMAL
) 1 DEVELOPMENT: SLIDING CONNECTIONS IN RANA.
ichigan Medical School) S. E. Fraser. Department of Physiology & Biophysics, University
of California, Irvine, CA 92717.

The retinotectal system of lower vertebrates shows a great
degree of plasticity following experimental perturbations of

synaptic connections. thymidin s ;

rgdigautography to . label dividin cell)s’ ang either the retina or the tectum. Gaze and his coworkers
computer-aided %taphlcs to recons;ruc% 3D Shagjes, 1 realized that a similar plasticity may play a role in normal
have charted the "growth of retina and tectum in development because: (i) the retinotectal projection is ordered

ish om hatchin hr h ad i ; <5 .
%ﬁédfhlyspottflgsis thgt1 rgetitnogggtala gértmelcltfieo’nstochggsé normally during development, (ii) the retina and tectum grow

as at]consequence of a mismatch in the patterns §f throughout development, and (iii) the patterns of growth do not
growth. . . . match. They proposed that to compensate for this mismatch of
apptol)?imaatdeUIta ﬁgl}xg£]§ﬁgl"e, boatlhtho{l?f’\ln%he antdectfxﬁc“ilg growth patterns, the retinotectal projection must continually
markedly lopsided, bulgirag forward rostrally and shift during development. Experimental evidence for this shift
becom;xllg aflgnohst planz:r cat\)x ::\11)'8.0 Ig larvafl and youRg has been obtained in Xenopus (anatomical: Gaze, et al JEEM
gzgsl%l eis lgyn’lmelil:}:‘ic oanad oustomewhatayfslagtengg?’ Bctnte 53:103; physiological: Fraser J.Physiol. 305:113p; Dev. Biol.
I‘gti{lah.and fteCt.UmtA enlél;ge by dth mdedc.ha."ismsé 15’ gd:IOS). However, these studies were limited by the small size
stretching of existin issue an addition of new and poor optics of the Xenopus visual system and the asymmetric
2:3;335 to tt}lllg rlmr:tintahle llemlgxg)rrlllfrfaei Frorznortleat(:hlglg growth of the Xenopus retina that may in part compensate for the
circumferential; thus annuli ot pev optic fibers are growth mismatch.

%ddeg with frogt H é\ddltlxon do ntew ltlssue_ is ba% Here I report on an extension of these results to a

irst equivalent a orsal and ventral margins u imi ; g
during The transition, betwoon larval andg juvenile preparation that avoids these limitations: the Rana pipiens
tages, ventra e%lns to lag behin dorsal retlnotgctel projection. Light-pipe mapping of the retinotectal
zlncrements added ventrally are about 25% shorter?. projection (Fraser J.Physiol 305:113p) was used to directly

assay the region of the tectum at which the retina surrounding

rowth by stretchin% i?] moSt prominent in peripheral
retina: ‘in_one fish the central 25% of the Tretina h i ; ; Pl
increased 15% in area, her?as the most peripheral the optic nerve head terminated. Following this determination,
annulus, encompassin 10‘1 of the retina, increased a small electrolytic marker-lesion was placed at that location
in the tectum. The animal was revived and allowed to develop
gor several days at which time the procedure was repeated. The
interlesion distance should therefore yield a direct measure of

40%_in area over a 230 day period. ’
The tectal gegmlnal zone_ js U-shaped at_all st-

the shift in the retinotectal projection during the inter-lesion

time period.

e?bryonic ages erminal cells are absent from out
1/3 ‘of the rim at the rostral pole, so that only
partial annuli of new tectal cells are addehd, The
gap in the tectal germinal zone_1is topograp 1ca11¥
equivalent to temporal retina. The consequences o S
this ptat'tern of ectafl t<:he11 a%gltgont lare: E1~ the -Following fixation, the animals were imbedded in paraffin,
asymmetric curvature o e adu ectal surface is i i i i
cheTatedS and '3 the “earliest formed part. of = the ;;ctlon:d a; l?um and stained by the p1cto/pan<:§au technique.
ectums is at the rostral pole. Th