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Sustaining Associate Members

The Society for Neuroscience wishes to acknowledge the invaluable con-
tribution of unrestricted funds from its Sustaining Associate Members:

Hoffmann-La Roche Inc., Nutley, New Jersey
David Kopf Instruments, Tujunga, California
Wyeth Laboratories, Research Division, Philadelphia, Pennsylvania

Grass Foundation

This year’s Grass Foundation Lecture by Sir Bernard Katz, University
College, London, is the third such Society for Neuroscience Annual Meeting
highlight made possible by an award from the Grass Foundation. Partici-
pants at our previous meetings will recall the successful and impressive
5 lectures delivered by Stephen Kuffler (1972, Houston) and Arvid
Carlsson (1973, San Diego) .

We are further privileged to acknowledge the continuation of the Grass
Foundation Travelling Scientist. Funds for this program, now in its second
year, enable the national organization to send eminent neuroscientists to
tour a circuit of local chapters, speaking to their particular interests. To
date, 10 speakers have visited 18 chapters, and many more tours are sched-
uled. This program has been enthusiastically received, and the Society is
pleased to extend its thanks to the lecturers for their dedication, and to the
Grass Foundation for the award that makes this service possible.

Grant Foundation

Once again this year the Society for Neuroscience has enjoyed the gen-
erous support of the Grant Foundation. Their award was used toward the
production of our latest membership directory, and facilitated the expan-
sion of the Committee on Chapters and the new Committee on Public
Information.

It is most pertinent to express here the appreciation of the 1973-74
Program Committee. Their freedom and power to generate another suc-
cessful Society for Neuroscience Annual Meeting was due in large part to
the infusion of Grant Foundation funds.
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General Information

REGISTRATION
Regency Foyer, Chase-Park Plaza Hotel
Hours
Sunday, October 20 ............................... 10:00 AM— 6:00 pM
Monday, October 21 ... ........................... 7:30 aAmM— 5:00 PMm
Tuesday, October 22 .............................. 8:00 amM— 5:00 pMm
Wednesday, October 23 ...................... ... .. 8:00 AM— 5:00 pM
Thursday, October 24 ... ... ... ... ... .............. 8:00 AM-11:00 aM
Fees

In Advance At the Meeting
Members ....... ... .. .. .. ... ... ... ... $25.00 $30.00
Nonmembers . ........................... $35.00 $40.00
Graduate Students .. ... ... ... ... .. ... ... $ 5.00 $ 5.00

(Any student working toward a degree in neuroscience or an allied field.
Post-doctoral fellows, hospital residents, interns and laboratory tech-
nicians, even though they may be in a training program, do not qualify
for reduced student rate.)
Social Registrants ........................ $ 3.00 $ 3.00
(Nonscientist family members of registrants.)
Advance registration will be accepted until September 24. Mail appropriate fee to:
Neuroscience Annual Meeting Office, Room 200, 9650 Rockville Pike,
Bethesda, Maryland 20014.
The official badge must be worn at all times for admission to scientific ses-
sions, exhibits and social events.

INFORMATION/TICKET DESK

Regency Foyer, Chase-Park Plaza Hotel

Open during registration hours. For information of any kind, consult the
Information Desk in the registration area. Important notices about Annual
Meeting events will be posted on bulletin boards near the Information Desk.

Tickets for the Special Interest Dinners scheduled for Tuesday evening
are available at the Information/Ticket Desk. See page 10 for list of
dinners, locations, and ticket prices. Ticket sales for Special Interest
Dinners close at 5:00 pm on Monday.

Tickets for the Wednesday evening dinner at the Missouri Botanical
Gardens are $12.50 per person, which includes transportation to and
from the Chase-Park Plaza Hotel. See page 11 for further information.
Tickets must be purchased by 1:00 pMm on Tuesday. All tickets for events
planned primarily for social registrants will be sold in the Guest Hos-
pitality Room, Chase-Park Plaza Hotel, Georgian Room.
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VISIBLE DIRECTORY OF REGISTRANTS AND MESSAGE CENTER

Lindell Foyer, Chase-Park Plaza Hotel

Registration cards are filed in the Visible Directory, located in the Lindell
Foyer, adjacent to the registration area. The Directory may be consulted
for the hotel address of any registrant. Each advance registrant should
check his convention address for accuracy.

Message boxes will be located adjacent to the Visible Directory for de-
livery of messages to other registrants. Message boxes should be checked
daily for mail, notes and telephone messages. Please suggest that callers
who wish to reach you during the day ask the hotel operator (314 361-2500)
for the Neuroscience Information Desk.

PROGRAM AND ABSTRACTS VOLUME

A Program, which contains the abstracts, was mailed to each Society mem-
ber and nonmember advance registrant. Those who received a copy of the
Program/ Abstracts Volume in advance but who did not bring it to the
meeting may purchase another for $5.00 at the Annual Meeting Office.

ANNUAL MEETING AND SOCIETY OFFICE

Lido Room, Chase-Park Plaza Hotel

The Annual Meeting and Society Office is located in the Lido Room,
adjacent to the Registration area, Regency Foyer. Offices will be open on
Sunday, October 20 from 9:00 to 6:30 pM, and daily thereafter from 8:00 am
to 5:30 pm. Registrants requiring assistance with housing, presentation of
papers, etc., should consult the Annual Meeting and Society Office.

LOST AND FOUND

Inquiries concerning lost articles should be made to the Annual Meeting
and Society Office. Slides left in session rooms will be delivered by pro-
jection operators to this office.

PRESS ROOM

Pony Express Room, Chase-Park Plaza Hotel

Members of the press should register in the Pony Express Room. Hours are
2:00 pM to 5:00 pm on Sunday, and daily thereafter from 8:00 am to
5:30 pm.

EXHIBITS

Exhibit Hall, Lower Level of the Chase-Park Plaza Hotel

Exhibits of pertinent laboratory equipment, books and journals, will be on
display in the Exhibit Hall during the following hours:

Monday, October 21 ... ... ... ... ... ... ... ... ... ... 8:00 AM-5:00 p™m
Tuesday, October 22 . ... ... ... ... ... ........... 8:30 AM-5:00 pMm
Wednesday, October 23 ............................. 8:30 AM-12 NooN
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For exhibit floor plan and alphabetical list of exhibitors, see page 518-520.

COFFEE AND DISCUSSION LOUNGE

Exhibit Hall, Lower Level of the Chase-Park Plaza Hotel

The Coffee and Discussion Lounge will be open during exhibit hours,
Monday to Wednesday. Coffee will be served without charge from 9:30 am
to 10:30 aM, Monday to Wednesday, and 2:30 pm to 3:30 pm, Monday
and Tuesday.

Projection facilities for 2” x 2” slides will be available on a first-come, first-served
basis in the Discussion Lounge.

PLACEMENT INFORMATION

Exhibit Hall, Lower Level, Chase-Park Plaza Hotel

As a service to registrants, a Placement Information Board will be located
near the Coffee/Discussion Lounge in the Exhibit Hall. Employers and
Candidates are urged to prepare 5” x 7” cards describing positions available
and positions desired for posting at the meeting. Cards may be mailed to
the Society Office, 9650 Rockville Pike, Bethesda, Maryland 20014, prior
to October 10.

A small interview area will be available near the Discussion Lounge.

INFORMAL GROUP DISCUSSIONS

Limited space is available on a first-come, first-served basis for informal dis-
cussions by small groups. Apply for room assignment to the Annual Meet-
ing Office, Lido Room.

SOCIAL REGISTRANTS

The Guest Hospitality Room, for family members and guests of scientists,
is located in the Georgian Room of the Chase-Park Plaza Hotel, and is open
to all social registrants from 1:00 to 5:00 pM on Sunday, October 20;
9:00 aM to 5:00 pM, Monday to Wednesday; and until Noon on Thursday.
Complimentary coffee will be provided. Hostesses will be on hand to greet
guests and offer assistance as needed. All tickets to social registrant events
will be sold in the Georgian Room and will not be available in the registra-
tion area. Badges for social registrants who registered prior to September 24
have been placed in the registration packet of the sponsoring scientist.

In addition to the Opening Reception on Sunday and the Botanical
Gardens Dinner on Wednesday, social registrants are invited to participate
in the following activities:

The Historic Riverfront—Monday, 11 AM—4 pM

Ride to the top of the Gateway Arch, visit the Old Courthouse, Cathedral
and Cathedral Museum. Luncheon on the Lt. Robert E. Lee, a 19th century
sternwheeler, permanently moored on the Mississippi River. Transporta-
tion, entrance fees and lunch $9.00. Tickets must be purchased by 5:00 pm
on Sunday.
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Anheuser-Busch Brewery and Carriage House Luncheon—Tuesday, 10 AM—
3:30 pm

Tour of the Chatillon-DeMenil Mansion in old South St. Louis and a visit
to the Anheuser-Busch Brewery. Luncheon in the Carriage House adjoin-
ing the DeMenil Mansion. Transportation, entrance fees and lunch
$8.50. Tickets must be purchased by 1:00 pM on Monday.

Forest Park—Wednesday, 10 AM—3:30 M

The 1376-acre park, scene of the 1904 World’s Fair, includes the Jewel Box,
Municipal Opera, McDonnell Planetarium, Jefferson Memorial with its
Lindbergh trophies, costume and toy rooms, St. Louis Art Museum and
the Zoo. Lunch on your own in the Art Museum Dining Room. Trans-
portation $4.00. Tickets must be purchased by 1:00 pm on Tuesday.
Further details, including bus departure hours, are included in the social
registrant Program, available in the Guest Hospitality Room.

AIRLINES RESERVATIONS AND TICKETS
A Transportation Desk is located in the Chase-Park Plaza Hotel lobby.

CHASE-PARK PLAZA DINING FACILITIES AND LOUNGES

Restaurants

Tack Room Coffee Shop, open 24 hours a day, Main Floor, moderate prices
Hunt Room, breakfast, lunch and dinner, Main Floor, moderate prices
Tenderloin Room, lunch and dinner, Main Floor, jacket and tie required
Sea Chase, lunch and dinner, Main Floor, jacket required for dinner

Mr. Sam’s, dinner only, 3rd Floor, jacket and tie required

Cocktail Lounges

Steeple Chase, Main Floor

Marty’s Make Believe Ballroom, Park Plaza lower level

Sea Chase Bar, Main Floor

Tenderloin Room Bar, Main Floor

HOTEL CHECK-OUT HOUR AND LUGGAGE STORAGE

The check-out hour is 1:00 pM. Registrants with early afternoon flights
on Thursday may wish to check out that morning and store their luggage
in the Annual Meeting Office, Lido Room. Baggage must be claimed by
1:00 pMm.



Program Information

SCIENTIFIC SESSIONS

The scientific program begins at 1:30 pm on Sunday, October 20, and con-
tinues through 3:00 pMm on Thursday, October 24.

Morning sessions begin at 8:30 am; afternoon sessions begin at 1:00 pm
and at 3:30 pm. All sessions are scheduled in the Chase-Park Plaza Hotel.
See the hotel floor plan, inside front cover, for the location of session rooms.

A chart showing the five-day schedule is on pages 12 and 13.

PRESIDENTIAL SYMPOSIUM

Sunday, 4:30 pM, Khorassan C

In honor of Ralph Waldo Gerard, Honorary President 1969-1974.
Topic: Neuroscience Today: Whence and Whither

Moderator: T. H. BULLOCK, President, Society for Neuroscience

Panelists: HALLOWELL DAVIS, Central Institute for the Deaf; BENJAMIN
LIBET, University of California, San Francisco; JAMES L. McGAUGH,
University of California, Irvine; FRANCIS O. SCHMITT, Neuroscience Re-
search Program, MIT.

Open to all registrants

SOCIETY BUSINESS MEETINGS

Monday and Wednesday, 5:00 pm, Khorassan C
Open to all members of the Society for Neuroscience

GRASS FOUNDATION LECTURE

Monday, 8:30 pM, Khorassan C
Topic: Molecular Components of Neuromuscular Transmission
Speaker: SIR BERNARD KATZ, University College, London

PUBLIC LECTURE

Tuesday, 5:00 pM, Khorassan C
Topic: Convergent Sensory Processing in the Mammalian Forebrain

Speaker: WALLE J. H. NAUTA, Department of Psychology, MIT



SOCIAL EVENTS AND SPECIAL FUNCTIONS

Saturday, October 19

International Society for Developmental Psychobiology

1:00 pm—4:30 p™M, Tiara Lounge South. Round Table Symposium on En-
docrine Determinants in Psychobiological Research, followed by Business
Meeting at 4:30 pm.

5:30 pM-8:30 pM, Tiara Lounge North. No-host cocktails and dinner, fol-
lowed by Presidential Address, “Chaos and Constancy, or What, Where,
When and . . . Wow!,” SAMUEL EIDUSON, ISDP President. Film program
follows address.

Sunday, October 20

International Society for Developmental Psychobiology
9:00 AM—12:30 p™m, Tiara Lounge South. Continuation of Saturday meeting.

Society for Neuroscience Chapters Officers and Representatives

9:00 AM-NOON, Coach Room. To encourage participation of the chapters in
society activities and provide a direct means of obtaining expressions of
chapters opinions and needs.

Opening Reception
6:30 PM-8:00 pM, Chase Club Room. No-host cocktails. All registrants and
their guests are cordially invited to attend.

Society for Neuroscience Committee on Social Issues Workshops

7:30 pM-9:00 pMm, location to be announced. Concurrent workshops
focused on specific types of preventable brain damage emphasizing the
neuroscience content and an epidemiological estimate of the magnitude
of the problem. Tentative topics: Traumatic Brain Damage, Damage Due
to Drug Use, Malnutrition and Malnourishment, Environmental Neuro-
toxins, Genetic Defects, Insufficient Early Stimulation and Sensory Depri-
vation. Details available at Information Desk.

Society for Neuroscience Committee on Social Issues Plenary Session

9:00 pM—10:30 pMm, location to be announced. An overview of the topic
Preventable Brain Damage will be given, followed by discussion of the
avenues by which neuroscientists can initiate appropriate social responses to
the problems outlined in the preceding Workshops. Details available at
Information Desk.



Monday, October 21

State Dependent Learning Discussion Group

5:00 pM-7:30 pM, Chippendale Room. No-host cocktails, followed by in-
formal meeting on “Newer Aspects.” Speakers: J. A. ROSECRANS, D. OVER-
TON, H. BARRY Iil, H. A. TILSON.

Tuesday, October 22

Special Interest Dinners

6:30 pPM—10:00 pM. No-host cocktails followed by dinner meetings of groups
sharing common scientific interests. Tickets, available at the Information/
Ticket Desk, must be purchased by 5:00 pM on Monday.

Tissue Culture, Balabans Restaurant, 405 N. Euclid. R. P. BUNGE, Chairman.
Ticket $10.00

Recent Developments in Neuroanatomical Methodology, Coach Room. W. M.
COWAN, Chairman. Ticket and price at Information

Neuroendocrinology, Georgian Room. W. H. DAUGHADAY, Chairman. Ticket
$8.50

Audition, Tiara Lounge North. H. H. DAVIS, Chairman. Ticket $8.25

Vision, Palladian Room. N. W. DAW, Chairman. Ticket $8.50

EEG and Clinical Neurophysiology, Chippendale Room. S. GOLDRING, Chairman.
Ticket $9.50

Brain Stimulation and Motivation, Lucas Room. R. GOLDSTEIN, Chairman.

Ticket $8.50

Developmental Neurobiology, Regency Room. V. HAMBURGER, Chairman.
Ticket $8.50

Psychopharmacology: Studies on Addiction, English Room. B. K. HARTMAN,
Chatrman. Ticket $8.50

General Neurophysiology, Stockholm Room. C. C. HUNT, Chairman. Ticket
$7.75

Sensorimotor Integration and Motor Control, Whittemore House (Washington
Univ. Faculty Club) . W. M. LANDAU, Chairman. Ticket $8.00 chicken or
$11.00 beef. Transportation included.

Neurochemistry, Park Room. O. H. LOWRY, Chairman. Ticket $7.75

Memory, Learning and Neural Plasticity, Zodiac Room. J. L. McGAUGH, Chairman.
Ticket $8.50

Neuronal Modeling, Colonial Room. C. E. MOLNAR, Chairman. Ticket and
price at Information

Invertebrate Neurophysiology, Empire Room. P. STEIN, Chairman. Ticket
$7.75

Special Interest Dinners General Chairman, E. V. EVARTS

Chemical Senses Informal Discussion Group

7:30 pM-11:00 p™M, Tiara Lounge South. No-host cocktails followed by an
informal meeting of neuroscientists interested in the chemical senses.
BRUCE OAKLEY, Department of Zoology, University of Michigan, Chairman.
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Wednesday, October 23

Missouri Botanical Gardens Dinner

7:00 pM—11:00 pm. Buses will depart from the Lindell Boulevard en-
trance of the Chase-Park Plaza at 7:00 pm. Loading begins at 6:45 pMm.
No-host cocktails in the geodesic-dome Climatron, followed by dinner in
the Lehman Building. The Missouri Botanical Gardens, also known as
Shaw’s Garden, is one of the most unusual botanical gardens in the world
with more than 70 acres in the heart of St. Louis devoted to outdoor ex-
hibits, conservatories and horticultural displays. The Climatron, the first
geodesic-dome greenhouse ever built, houses a wide variety of natural
tropical settings including a Hawaiian waterfall, a jungle pond and an
aquatunnel for underwater viewing. The Lehman Building is the heart
of the research center. Other attractions include the Floral Display House,
Rose Gardens, Water Lily display, Herbarium, Desert House and the
Camellia House.

Dinner tickets are $12.50 per person which includes transportation to and
from the Chase-Park Plaza and admission fees. Tickets, available at the
Information/ Ticket Desk in the registration area, must be purchased by
1:00 M on Tuesday.
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* Events planned primarily for Social Registrants

ANNUAL MEETING

SUNDAY MONDAY
OCTOBER 20 OCTOBER 21
MORNING 10 AM—6 pMm 7:30 AM-5 PM
Registration and Registration and
Information Information
8 AM-5 PM
Exhibits
8:30-11:30 Am
Symposia and Volunteer
Paper Sessions
*11 AM—~4 PM
Historic Riverfront Tour
AFTERNOON 1:30-4 pm 1-3 pMm
Volunteer Paper Sessions Symposia and Volunteer
Paper Sessions
4:30-6 rMm 3:30-5 rm
Presidential Symposium Volunteer Paper Sessions
EVENING 6:30-8 pMm 5-6:30 rMm
Opening Reception Society Business Meeting
8:30 pM

Grass Foundation Lecture
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CALENDAR

TUESDAY WEDNESDAY THURSDAY
OCTOBER 22 OCTOBER 23 OCTOBER 24
8 AM-5 PM 8 AM-5 PMm 8 AM-11 am
Registration and Registration and Registration and
Information Information Information
8:30 AM—-5 PM 8:30 amM-12 Noon 8:30 AM-11:30 AMm
Exhibits Exhibits Symposia and
Volunteer
Paper Sessions
8:30-11:30 AM 8:30-11:30 Am

Symposia and Volunteer
Paper Sessions

*10 AM-3:30 PM
Anheuser-Busch and
DeMenil Mansion Tour

Symposia and Volunteer
Paper Sessions

*10 AM-3:30 pMm

Forest Park Tour

1-3 pMm
Symposia and Volunteer
Paper Sessions

3:30-5 pM
Volunteer Paper Sessions

1-3 pm

Symposia and Volunteer
Paper Sessions

3:30-5 pM

Volunteer Paper Sessions

1-3 pm
Volunteer Paper
Sessions

5-6:30 PM
Public Lecture

6:30-10 pm
Special Interest Group
Dinners

5-6:30 PM

Society Business Meeting

7-11 pMm

Missouri Botanical Gardens
Dinner

13



SUNDAY AFTERNOON

SYMPOSIUM

Computer Applications in Neuroscience: A Symposium Presented by
the Computer Systems Laboratory, Washington University School of
Medicine

1:30 pm—Khorassan C, Chase-Park Plaza Hotel

Chairman: C. E. MOLNAR

14

Computer applications in neuroanatomy: analysis of Golgi-im-
pregnated neurons in mouse cerebral cortex. T. A. WOOLSEY,
Department of Anatomy; M. L. DIERKER, Department of Electrical
Engineering;, and D. F. WANN, Department of Electrical Engi-
neering.

Computer applications in transaxial tomography of the brain.
M. PHELPS, Department of Radiology; E. HOFFMAN, Department of
Radiology; N. MULLANI, Biomedical Computer Laboratory; and
T. TER-POGOSSIAN, Department of Radiology.

Computer applications in auditory physiology: fast Fourier trans-
form analysis of cochlear microphonic and period histograms of
cochlear nerve fiber discharges. C. E. MOLNAR, Computer Systems
Laboratory; D. ELDREDGE, Department of Otolaryngology and
Central Institute for the Deaf; R. R. PFEIFFER, Department of Elec-
trical Engineering and Department of Physiology and Biophysics;
and D. A. RONKEN, Central Institute for the Deaf.

Computer applications in experiments on bat sonar. J. A. SIM-
MONS, Department of Psychology; W. A. LAVENDER, Department of
Psychology; and B. A. LAVENDER, Department of Psychology.

Visits to participating laboratories may be arranged during the
week. Details available at Registration/Information Desk.



SUNDAY AFTERNOON

VOLUNTEER PAPERS

2. Neurotransmitters: Receptors

1:30 pm—Khorassan A, Chase-Park Plaza Hotel

Chairman: J. A. HOBSON

1:30

1:45

2:00

2:15

2:30

2:45

3:00

3:15

3:30

3:45

Gamma-aminobutyric acid binding sites in nerves and muscle mem-
branes and bicuculline inhibition. R. W. OLSEN. Univ. of Cali-
fornia, Riverside, CA.

Selective drug effects on motor and sensory nerves: a ‘“Dale’s
principle” for receptors. H. C. SABELLI, J. DeFOE-MAY and M.
BULAT. Chicago Med. Sch. and Mt. Sinai Hosp., Chicago, IL.

Neurotransmitter receptors in CNS axons: a nonsynaptic target
for neurotropic drugs. A. J. VAZQUEZ and H. C. SABELLI. Chicago
Med. Sch., Chicago, IL.

Interaction of L-proline and glutamate upon neurons in the cen-
tral nervous system of the cat. P. ZARZECKI, P. BLUM and G.
SOMJEN. Duke Univ., Durham, NC.

Pharmacology of acidic amino acids studied on isolated frog spinal
cord. A.L.PADJEN. NIMH, St. Elizabeths Hosp., Washington, DC.

Chemical sensitivity of the dorsal spinocerebellar tract neurons in
relation to various sensory inputs. N. R. MYSLINSKI, M. RANDIC
and M. E. LEDGERE. Tufts Univ. Sch. of Med., Boston, MA.

Transmembrane changes in hippocampal neurons: hyperpolar-
izing actions of norepinephrine, cyclic AMP, and locus ceruleus.
A. P. OLIVER and M. SECAL. NIMH, St. Elizabeths Hosp., Wash-
ington, DC.

Neuroleptic antagonism of catecholamine inhibitions in rat cere-
bellum and caudate. R. FREEDMAN, B. J. HOFFER and G. R. SIGGINS.
NIMH, St. Elizabeths Hosp., Washington, DC.

Responses of squirrel monkey auditory cortex neurons to vocaliza-
tions: changes produced by microiontophoresis of putative neuro-
transmitters. S. L. FOOTE, R. FREEDMAN and A. P. OLIVER. NIMH,
St. Elizabeths Hosp., Washington, DC.

Cholinergic enhancement and suppression of desynchronized sleep.
T. AMATRUDA, T. McKENNA, D. BLACK, R. W. McCARLEY and J. A.
HOBSON. Harvard Med. Sch., Boston, MA.

Abstracts of volunteer papers are arranged in alphabetical order by first
author, starting on page 109.
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SUNDAY AFTERNOON

VOLUNTEER PAPERS

3. Neurochemistry: Energy Metabolism

1:30 pm—Starlight Room, Chase-Park Plaza Hotel

Chatrman: J. V. PASSONNEAU

1:30

1:45

2:00

2:15

2:30

2:45

3:00

3:15

3:30

3:45

16

Activity related 2-deoxy-p-glucose uptake in the central nervous
system of the rat. F. R. SHARP. NIH, Bethesda, MD.

Whole brain blood flow and oxygen metabolism in the rat.
A. GJEDDE, J. CARONNA, B. HINDFELDT and F. PLUM. Cornell Univ.
Med. Col., New York, NY.

Brain energy metabolism: local and regional recordings of NADH
fluorescence. B. CHANCE, A. MAYEVSKY and B. STUART. Johnson
Res. Fndn., Univ. of Pennsylvania, Philadelphia, PA.

Levels of potassium, NADH and extracellular potential in the cere-
bral cortex during electrical stimulation, seizures and spreading
depression. E. LOTHMAN, J. LaMANNA, G. CORDINGLEY, M. ROSEN-
THAL and G. SOMJEN. Duke Univ., Durham, NC.

Oxidation of reduced nicotinamide adenine dinucleotide in dorsal
root ganglion neurons after topical application of adenine nucleo-
tide. C. RODRIGUEZ-ESTRADA. Univ. Central de Venezuela, Caracas,
Venezuela.

Requirement for carbon dioxide to maintain metabolic responses
of rat cerebral cortex slices to stimulation. R. J. BULL. Natl.
Environ. Res. Ctr., EPA, Cincinnati, OH.

Energy metabolism and nerve function in cockroaches (Periplaneta
americana) during hypoxia. D. C. WALTER and S .R. NELSON. Univ.
of Kansas Med. Sch., Kansas City, KS.

Distribution and regulation of phosphoribosylpyrophosphate syn-
thetase in rat brain. F. C. KAUFFMAN and R. GHOSH. Univ. of
Maryland Sch. of Med., Baltimore, MD.

Congenital lactic acidosis: complete absence of pyruvate decar-
boxylase in brain and liver. D. F. FARRELL, A. F. CLARK, C. R. SCOTT
and R. P. WENNBERG. Univ. of Washington Sch. of Med., Seattle,
WA.

Leucine incorporation into protein by brain slices from ischemic
gerbils. K. PATEL-MANDLIK, J. F. HARTMANN and M. M. COHEN.
Rush-Presbyterian St. Luke’s Med. Ctr., Chicago, IL.



SUNDAY AFTERNOON

VOLUNTEER PAPERS

4, Membrane Structure and Function

1:30 pm—Tiara Room, Chase-Park Plaza Hotel

Chairman: R. W. ALBERS

1:30

1:45

2:15

2:30

2:45

3:00

3:15

3:30

3:45

Further in vitro studies of skeletal muscle sarcolemma: phos-
phorylation of membrane protein. N. B. REDDY, R. TSUKUI, W. K.
ENGEL and B. W. FESTOFF. NIH, Bethesda, MD.

Uptake of choline by the neurons of the chick ciliary ganglion.
R. L. BEACH, J. B. SUSZKIW and G. PILAR. Univ. of Connecticut,
Storrs, CT.

Immunochemical properties of the subunits of Lubrol solubilized
(Na* + K*)-ATPase from electric eel. D. H. JEAN, R. W. ALBERS
and G. J. KOVAL. NIH, Bethesda, MD.

A negative electrogenic pump in frog muscle. D. GEDULDIG and
D. R. LIVENGOOD. Univ. of Maryland Sch. of Med., Baltimore, MD,
and AFRRI, Bethesda, MD.

Analysis of the decaying postsynaptic current in the squid giant
synapse. D. L. GILBERT and R. S. MANALIS. NIH, Bethesda, MD,
Univ. of Cincinnati, Cincinnati, OH, and Marine Biol. Lab.,
Woods Hole, MA.

Effects of organic anions on neuronal membrane permeability.
H. LEVITAN and J. L. BARKER. Univ. of Maryland, College Park,
and NIH, Bethesda, MD.

Selective blockade of the inhibitory postsynaptic response by
mercurial compounds, observed in 4plysia ganglion cells. M. SATO
and M. SAWADA. Univ. of Oregon Med. Sch., Portland, OR.

A sodium pump induced chloride conductance decrease in frog
muscle. D. R. LIVENGOOD and D. GEDULDIG. AFRRI, Bethesda,
MD, and Univ. of Maryland, Baltimore, MD.

Current source in a weakly electric mormyrid fish. J. C. BRADBURY
and C. C. BELL. Good Samaritan Hosp. and Med. Ctr., Portland,
OR.

Characteristic length as a function of frequency: a white noise
analysis. H. L. BRYANT and J. P. SECUNDO. UCLA, Los Angeles, CA.
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SUNDAY AFTERNOON

VOLUNTEER PAPERS

5. Muscle

1:30 pMm—Empire Room, Chase-Park Plaza Hotel

Chairman: S. R. MAX

1:30

1:45

2:00

2:15

2:30

2:45

3:00

3:15

3:30

3:45

18

Conversion of cross-reinnervated skeletal muscles. D. A. RILEY.
UCSF, San Francisco, CA.

Contractile, histochemical, biochemical and morphological prop-
erties of guinea pig hindlimb muscles restrained from contracting
isotonically. A. MAIER, J. L. CROCKETT, D. R. SIMPSON and V. R.
EDGERTON. UCLA, Los Angeles, CA.

Compensatory hypertrophy studied in individual motor units.
J. V. WALSH, R. E. BURKE, W. Z. RYMER and P. TSAIRIS. NIH,
Bethesda, MD, and Cornell Univ. Med. Col., New York, NY.

Oxidative metabolism of skeletal muscle in steroid atrophy. C. L.
KOSKI, D. H. RIFENBERICK and S. R. MAX. Univ. of Maryland Sch. of
Med., Baltimore, MD.

Membrane electrical constants of innervated and denervated,
normal and dystrophic chicken muscles. F. J. LEBEDA and E. X.
ALBUQUERQUE. Univ. of Maryland Sch. of Med., Baltimore, MD.

Rat skeletal muscle necrosis following amine uptake blockers or
pargyline plus serotonin. H. Y. MELTZER and S. L. RASTOGI. Univ.
of Chicago Pritzker Sch. of Med., Chicago, IL.

Muscle pathology following brain lesions in rats. M. I. KANNER
and H. Y. MELTZER. Univ. of Chicago Pritzker Sch. of Med.,
Chicago, IL.

Ultrastructural observations on myogenesis from Drosophila
gastrulae in vitro. |. GERSON, R. L. TEPLITZ and R. L. SEECOF. Cuity
of Hope Natl. Med. Ctr., Duarte, CA.

Response of muscle cholinesterase to endurance training. V. R.
EDGERTON, J. L. CROCKETT and R. J. BARNARD. UCLA, Los Angeles,
CA.

Effect of dynamic mechanical loading on frog sciatic nerve. A. K.
OMMAYA, T. A. GENNARELLI and L. THIBAULT. NIH, Bethesda, MD.



SUNDAY AFTERNOON

VOLUNTEER PAPERS

6. Neurochemistry: Behavioral Correlates

1:30 pm—Tiara Lounge South, Chase-Park Plaza Hotel

Chairman: L. G. SHARPE

1:30

1:45

2:00

2:15

2:30

2:45

3:00

3:15

3:30

3:45

Origin of homovanillic acid in the lumbar fluid. M. BULAT,
M. JAKUPCEVIC and Z. LACKOVIC. Inst. “Ruder Boskovic,” Zagreb,
Yugoslavia, and Chicago Med. Sch., Chicago, IL.

Changes in amino acid levels in brain areas of rats during drug-
induced behavioral excitation. W. J. McBRIDE, J. N. HINGTGEN and
M. H. APRISON. Indiana Univ. Med. Ctr., Indianapolis, IN.

Caffeine effects on spontaneous activity of reticular formation
neurons. K. HIRSH, J. FORDE and M. PINZONE. General Foods Corp.
Tech. Ctr., Tarrytown, NY.

Induction of female sexual behavior by intracranial catecholamine
administration. F. P. ZEMLAN. Univ. of Pennsylvania, Philadel-
phia, PA.

Disruption of long term memory in goldfish by inhibition of cere-
bral monoamine oxidase. S. M. STAHL and E. A. ZELLER. North-
western Univ. Med. Sch., Chicago, IL.

Correlation of hypothalamic obesity with brain amine levels in
rats. D. V. COSCINA, D. D. GODSE and H. C. STANCER. Clarke Inst.
of Psychiatry, Toronto, Canada.

Elevated piperidine and cadaverine contents in the brain of
dormant mice. H. DOLEZALOVA and M. STEPITA-KLAUCO. Univ. of
Connecticut, Storrs, CT.

Effects of light and darkness on dopamine and norepinephrine
levels in the rat brain. U. G. WHITWORTH, J. 0. OWASOYO and
C. A. WALKER. Sch. of Vet. Med., Tuskegee Inst., Tuskegee, AL.

Cholinergic effects of methylphenidate hydrochloride on selective
sensory information processing. T-M. SHIH, Z. S. KHACHATURIAN,
K. L. REISLER and . HANIN. Univ. of Pittsburgh Sch. of Med.,
Pittsburgh, PA.

Thermal responses following intracranial microinjections of
angiotensin II, carbachol and putative neurotransmitters in the
brain stem of rabbits. L. G. SHARPE, J. E. GARNETT and N. S. OLSEN.
Washington Univ. Sch. of Med., St. Louis, MO.
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SUNDAY AFTERNOON

PRESIDENTIAL SYMPOSIUM

7. Neuroscience Today: Whence and Whither

4:30 pmM—Khorassan C, Chase-Park Plaza Hotel

In honor of Ralph Waldo Gerard
Honorary President, 1969-1974

Insights from recent history involving Gerard and
projections into the future: a panel discussion

H. DAVIS, B. LIBET, J. L. McGAUGH, F. O. SCHMITT

Moderated by T. H. BULLOCK
President, Society for Neuroscience, 1973-1974

MONDAY MORNING

SYMPOSIUM

8. Biochemical Neuroanatomy

8:30 AM—Khorassan C, Chase-Park Plaza Hotel

Chairman: P. L. McGEER

20

Comparison of various assay techniques for biogenic amines in
terms of their sensitivity, specificity, and convenience. R. E. Mc-
CAMAN. City of Hope Med. Ctr., Duarte, CA.

Histochemistry of biogenic amines. R. Y. MOORE. UCSD, San
Diego, CA.

Localization of neurotransmitter synthetic enzymes by immuno-
histochemistry. T. HOKFELT. Karolinska Inst., Stockholm, Sweden.

Some consequences of axonal lesions on neurotransmitters and
their biosynthetic enzymes. D. J. REIS. Cornell Univ., New York,
NY.

Axoplasmic flow of neurotransmitters. H. C. FIBIGER. Univ. of
British Columbia, Vancouver, Canada.

Co-sponsored by the Society for Neuroscience and the American
Society for Neurochemistry.



MONDAY MORNING

SYMPOSIUM

9. Neurophysiological Applications of Input-Output Analysis

8:30 AM—Chase Club, Chase-Park Plaza Hotel

Chairman: R. E. POPPELE

Analysis of neuronal systems using Gaussian white noise. P. MAR-
MARELIS, G. McCANN and K. NAKA. Carnegie-Mellon Univ., Pitts-
burgh, PA, and California Inst. of Technol., Pasadena, CA.

Response of neuronal systems to random pulse trains. C. KNOX
and R. POPPELE. Univ. of Minnesota, Minneapolis, MN.

White noise analysis of spike generation in nerve cells. H. BRYANT
and J. SEGUNDO. UCLA, Los Angeles, CA.

Analysis of muscle properties using noise input. A. MANNARD,
R. STEIN and T. BAWA. McGill Univ., Montreal, Quebec, and Univ.
of Alberta, Edmonton, Alberta, Canada.

MONDAY MORNING

VOLUNTEER PAPERS

10. Vision: Central Organization—| (Receptive Fields)

8:30 aM—Khorassan A, Chase-Park Plaza Hotel

Chairman: S. M. SHERMAN

8:30

8:45

9:00

Topography of ocular dominance columns in monkey striate
cortex. S.LeVAY, D. H. HUBEL and T. N. WIESEL. Harvard Med. Sch.,
Boston, M A.

Reorganization of ocular dominance columns in monkey striate
cortex. T. N. WIESEL and D. H. HUBEL. Harvard Med. Sch., Boston,
MA.

Visual-field representation in layer IV C of monkey striate cortex.
D. H. HUBEL, T. N. WIESEL and S. LeVAY. Harvard Med. Sch.,
Boston, MA.

21



9:15

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

22

Activity of cortical visual neurons of the alert macaque during
presentation of square-wave gratings. G. F. POGGIO, R. W. DOTY and
W. H. TALBOT. Johns Hopkins Univ. Sch. of Med., Baltimore, MD.

Activity of prestriate neurons in behaving monkey. J. S. BAIZER
and D. L. ROBINSON. NIMH, Bethesda, MD.

Receptive field characteristics in cat striate cortex: changes with
visual field eccentricity. J. R. WILSON and S. M. SHERMAN. Univ. of
Virginia, Charlottesville, VA.

Receptive field characteristics and topographic organization of
single neurons in the lateral suprasylvian visual area of the cat.
P. D. SPEAR. Kansas State Univ., Manhattan, KS.

Supragranular laminar lesions of cat striate cortex: effects on
visual receptive fields. D. W. WATKINS, A. B. BUTLER, S. M. SHER-
MAN and J. A. JANE. Univ. of Virginia Sch. of Med., Charlottes-
ville, VA.

Receptive fields and topographic representation in mouse visual
cortex. U. DRAGER. Harvard Med. Sch., Boston, MA.

Alteration of visual receptive field characteristics of neurons in
dorsal lateral geniculate nucleus and lateral posterior nucleus
following complete or partial neonatal striatectomy. D. BIRT and
D. STEWART. Indiana Univ., Bloomington, IN.

Relation between visual and somatic organization in the cat
superior colliculus. B. E. STEIN, B. MAGALHAES-CASTRO and
L. KRUGER. UCLA Sch. of Med., Los Angeles, CA.

Form discrimination and localization performance in cats with
superior colliculus ablations. J. E. TUNKL and M. A. BERKLEY.
Florida State Univ., Tallahassee, FL.



MONDAY MORNING

VOLUNTEER PAPERS

11.  Motor Systems |

8:30 am—Starlight Room, Chase-Park Plaza Hotel

Chairman: J. C. HOUK

8:30

8:45

9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

Respiratory reaction times in man: estimation of central delays in
the initiation of voluntary breathing movements. R. W. LANSING
and J. E. THOMAS. Univ. of Arizona, Tucson, AZ.

The frequency of human postural sway. A. W. MONSTER and
H. CHAN. Temple Univ. Hlth. Sci. Ctr., Philadelphia, PA.

Function of ankle reflexes in human posture control. L. M.
NASHNER. Good Samaritan Hosp. and Med. Ctr., Portland, OR.

The influence of angular position and velocity of the elbow on
the discharge rates of interpositus neurons (cat). N. ONODA and
J. E. BURTON. City of Hope Natl. Med. Ctr., Duarte, CA.

EMG and mechanical responses to load perturbations applied to
the human arm. P. CRAGO, Z. HASAN and J. C. HOUK. Johns
Hopkins Univ. Sch. of Med., Baltimore, MD.

Effects of single hindlimb deafferentation upon treadmill locomo-
tion in cats. M. C. WETZEL, A. E. ATWATER, J. V. WAIT and D. G.
STUART. Univ. of Arizona Col. of Med., Tucson, AZ.

Advanced development of prosthetic arm control by pattern
recognition. F. R. FINLEY, R. W. WIRTA and D. R. TAYLOR, JR.
Temple Univ. Hlth. Sci. Ctr., Philadelphia, PA.

An indirect technique to estimate the size distribution and the
number of motor units in human skeletal muscle. H. CHAN and
A. W. MONSTER. Temple Univ. Hlth. Sci. Ctr., Philadelphia, PA.

Mechanisms involved in the prolonged motor inhibition produced
by impulses from type J pulmonary receptors. M. KALIA and H. P.
KOEPCHEN. Univ. of Pennsylvania Sch. of Med., Philadelphia, PA,
and Physiologishes Institut der Freien Universitat Berlin, Berlin,
Germany.

Control of single forelimb muscles by input-output linkages in
motor cortex. J. T. MURPHY, Y-C. WONG and H. C. KWAN. Univ. of
Toronto, Toronto, Ontario, Canada.

23



11:00

11:15

The consequences of intrafusal-extrafusal coactivation in am-
phibian muscles. K. S. K. MURTHY and A. TAYLOR. Univ. of
Arizona Col. of Med., Tucson, AZ.

Control of swimming in the turtle by electrical stimulation of the
spinal cord. P. R. LENNARD and P. S. G. STEIN. Washington Univ.,
St. Louis, MO.

MONDAY MORNING

VOLUNTEER PAPERS

12. Trophic Functions

8:30 AM—Tiara Room, Chase-Park Plaza Hotel

Chairman: M. J. COHEN

8:30

8:45

9:00

9:15

9:30

9:45

10:00

24

Effect of brain extract on chick embryo muscle cells in culture.
T. H. OH. NIH, Bethesda, MD.

Myogenic origin of inherited muscular dystrophy of the chicken.
T. A. LINKHART, G. W. YEE and B. W. WILSON. Univ. of California,
Davis, CA.

Trophic relationships of nerve and muscle in regenerating legs of
an insect. E. SHAPIRO and M. J. COHEN. Yale Univ., New Haven,
CT.

Evidence for dual neurotrophic effects on the metabolism of
specific muscle proteins. B. BERESFORD, M. P. RATHBONE and D. M.
LOGAN. McMaster Univ., Hamilton, Canada, and York Univ.,
Downsview, Ontario, Canada.

Comparison of supersensitivity to acetylcholine and carbachol in
chronically denervated rat diaphragm. M. G. McCONNELL. Colum-
bia Univ., New York, NY.

Distribution of (®H) colchicine in nerves and muscles of rats.
J. E. WARNICK, E. X. ALBUQUERQUE and F. C. KAUFFMAN. Univ. of
Maryland Sch. of Med., Baltimore, MD.

Electrophysiological properties of the membrane and cholinergic
receptor in developing rat myotubes. A. K. RITCHIE and D. M.
FAMBROUGH. Carnegie Inst. of Washington, Baltimore, MD.



10:15

10:30

10:45

11:00

11:15

In vivo recovery of neuromuscular response after a-bungarotoxin
binding. H. C. FERTUCK, W. WOODWARD and M. M. SALPETER.
Cornell Univ., Ithaca, NY.

A study of the equilibrium inhibition of the binding of a-bungaro-
toxin to the acetylcholine receptor by serum IgG from myasthenia
gravis patients. R. R. ALMON, C. G. ANDREW and S. H. APPEL. Duke
Univ. Med. Ctr., Durham, NC.

Effect of atropine on the acetyicholine receptor-ionic conductance
modulator complex of the frog sartorius muscle. M. ADLER and
E. X. ALBUQUERQUE. Univ. of Maryland Sch. of Med., Baltimore,
MD.

Effect of mercury on the electrophysiology of neuromuscular trans-
mission in the frog. R. S. MANALIS and G. P. COOPER. Univ. of
Cincinnati, Cincinnati, OH.

Therapy of anticholinesterase intoxication using compounds with
veratrine-like action and the role of calcium. O. L. WOLTHUIS and
V. J. NICKOLSON. Med. Biol. Lab. TNO, Rijswijk Z.H., The
Netherlands.

MONDAY MORNING

VOLUNTEER PAPERS

13. Limbic System I: Hippocampus

8:30 AM—Empire Room, Chase-Park Plaza Hotel

Chairman: D. B. LINDSLEY

8:30

8:45

9:00

9:15

A new “extrarhinal” source of afferents to the hippocampus in the
squirrel monkey. G. R. LEICHNETZ and J. ASTRUC. Med. Col,
Virginia Commonwealth Univ., Richmond, VA.

Projections of the hippocampus in the squirrel monkey. A. SIEGEL,
S. OHGAM! and H. M. EDINGER. New Jersey Med. Sch., Newark, NJ.

Anatomical and behavioral analysis of hippocampal cell fields.
L. E. JARRARD. Washington and Lee Univ., Lexington, VA.

Multiple origins of the hippocampal theta rhythm. L. K. GER-
BRANDT, J. C. LAWRENCE, J. R. FOWLER and T. G. WEYAND. Cali-
fornia State Univ., Northridge, CA.
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9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

Patterns of dorsal hippocampal unit activity. C. E. OLMSTEAD and
P. ). BEST. NPI, UCLA, Los Angeles, CA, and Univ. of Virginia,
Charlottesville, VA.

Responses of hippocampal units to tonal stimuli in awake and
sleeping rats. L. E. MAYS and P. J. BEST. Univ. of Virginia, Char-
lottesuville, VA.

Hippocampal EEG activity and motor behavior in the rat. C. J.
FREDERICKSON and K. ASIN. Carnegie-Mellon Univ., Pittsburgh,
PA.

Effects of hypothalamic stimulation upon septal pacemaker mech-
anisms influencing hippocampal theta thythm. C. L. WILSON and
D. B. LINDSLEY. UCLA, Los Angeles, CA.

Effects of locus ceruleus stimulation on hippocampal unit activity
and on behavior in unrestrained rats. M. SEGAL and F. E. BLOOM.
NIMH, St. Elizabeths Hosp., Washington, DC.

Hippocampal and neocortical EEG changes during free and
operant behavior. J. R. COLEMAN and D. B. LINDSLEY. UCLA, Los
Angeles, CA.

Minicomputer monitoring of social behavior patterns in colonies of
hippocampal-lesioned CBA mice. D. L. ELY and E. G. GREENE. USC,
Los Angeles, CA.

Hippocampal and pituitary-adrenal influences on activity and
avoidance learning in rats. J. J. JASO. Univ. of Oklahoma Hlth. Sci.
Ctr., Oklahoma City, OK.

MONDAY MORNING

VOLUNTEER PAPERS

14. Psychopharmacology

8:30 am—Tiara Lounge South, Chase-Park Plaza Hotel

Chairman: R. W. FULLER

8:30

8:45

26

Tranquilizer-blockade of dopamine release from stimulated striatal
slices. P. SEEMAN and T. LEE. Univ. of Toronto, Toronto, Canada.

Studies on the antinociceptive properties of haloperidol and
diazepam. T. L. YAKSH and T. A. RUDY. Univ. of Wisconsin, Madi-
son, WI.



9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

Antipsychotic drugs: possible mechanisms for differing incidences
of extrapyramidal side effects. B.S. BUNNEY and G. K. AGHAJANIAN.,
Yale Univ. Sch. of Med., New Haven, CT.

Effects of amphetamine isomers on spontaneous neuronal activity
in the caudate nucleus and reticular formation. G. V. REBEC and
P. M. GROVES. Univ. of Colorado, Boulder, CO.

Regional accumulation and metabolism of intraventricular 3H-3-
methoxytyramine in the cat brain. J. H. GORDON and M. K. SHEL-
LENBERGER. Kansas Univ. Med. Col., Kansas City, KS.

Prevention and reversal of 4-chloroamphetamine action by inhibit-
ing its uptake into serotoninergic neurons: evidence for reversible
and irreversible phases of brain serotonin depletion. R. W. FULLER,
K. W. PERRY and B. B. MOLLOY. Lilly Res. Labs., Indianapolis, IN.

Excitatory effects of certain indoleamines in the hippocampus of
the cat. J. F. DeFRANCE and H. YOSHIHARA. Wayne State Univ.,
Detroit, MI.

A comparison of various doses of lithium in the treatment of acute
mania. P. E. STOKES and J. H. KOCSIS. New York Hosp.-Cornell
Univ. Med. Ctr., New York, NY.

Effects of lithium carbonate pretreatment of ethanol induced
depression and hypothermia in mice; comparative study with DH-
524 and other drugs. A. H. ABDALLAH and D. M. ROBY. Dow Chemi-
cal Co., Midland, MI.

Reinforcement contingencies affecting amphetamine, pentobarbital
discriminative control and the development of response-specific
behavioral tolerance. D. W. RICHARDS Iil, C. MEYER and B. CON-
NELLY. Texas Res. Inst. of Ment. Sci., Houston, TX.

Acute effects of tetraethyl lead on avoidance and weight in
weanling rats. M. I. GAGE and D. A. FOX. EPA and Univ. of Cin-
cinnati, Cincinnati, OH.

A new, chronic experimental procedure for electrographic study of
neuropharmacological mechanisms. W. R. KLEMM. Texas A&M
Univ., College Station, TX.
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MONDAY MORNING

VOLUNTEER PAPERS

15. Sleep

8:30 AM—Stockholm Room, Chase-Park Plaza Hotel

Chairman: C. D. KING

8:30

8:45

9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

11:00

28

Research and clinical applications of the somnogram. R. G. BICK-
FORD, K. HANSON, T. JONES and K. BURCHIEL. UCSD Sch. of Med.,
La Jolla, CA.

Discharge patterns of pontine units during desynchronized sleep.
R. W. McCARLEY and J. A. HOBSON. Harvard Med. Sch., Boston, MA.

Basal forebrain unit activity during sleep and waking in behaving
cats. R. Y. WANG and J. SIEGEL. Univ. of Delaware, Newark, DE.

Cholinergic perfusion of the cat’s locus ceruleus: effect on respira-
tion and sleep. J. M. MASSERANO and C. D. KING. Univ. of Ten-
nessee Med. Units, Memphis, TN.

Effects of marijuana on cat sleep-wakefulness stages following pre-
treatment with p-chloro-phenylalanine and 5-hydroxytryptophan.
P. M. ADAMS and E. S. BARRATT. Uniwv. of Texas Med. Br.,
Galveston, TX.

The effects of nicotinamide and L-methionine on mouse sleep-wake
cycles. J. M. BEATON, R. J. BRADLEY, G. V. PEGRAM and J. R
SMYTHIES. Univ. of Alabama, Birmingham, AL.

Insomnia induced by meta-chlorotyrosine in cats. C. D. KING.
Univ. of Tennessee Med. Units, Memphis, TN.

Biochemical analysis of perfusates taken from the MRF of con-
scious cats during sleep and wakefulness. C. W. SPANIS, R. R.
DRUCKER-COLIN, C. W. COTMAN and J. L. McGAUGH. Univ. of Cali-
fornia, Irvine, CA.

Nocturnal myoclonus and 5HTP. C. GUILLEMINAULT, J. MONT-
PLAISIR and W. C. DEMENT. Stanford Med. Ctr., Stanford, CA.

Facial units and lid closure in sleep. J. OREM, J. Y. MONTPLAISIR
and W. C. DEMENT. Stanford Med. Ctr., Stanford, CA.

Effect of REM sleep deprivation (on a treadmill) following so-
cialization, on adult reactivity in CBA mice. F. M. C. WATSON, J. P.
HENRY and G. C. HALTMEYER. USC Sch. of Med., Los Angeles, CA.



11:15 Age-related changes in brain functioning: relationship of sleep
variables to longitudinal changes in intellectual function. P. N.
PRINZ, G. R. MARSH and L. W. THOMPSON. Duke Univ., Durham,
NC.

11:30  Secretion of a possible reticular neurotransmitter during electro-
cortical arousal. M. VELASCO, F. VELASCO, X. LOZOYA and F.
ESTRADA-VILLANUEVA. Natl. Med. Ctr., Mexico, D.F.

MONDAY AFTERNOON

SYMPOSIUM

16. Monoamine Neurotoxins: Are They Specific?
1:00 pMm—Khorassan C, Chase-Park Plaza Hotel

Chairman: F. E. BLOOM

The chemical nature of monoaminergic neurotoxins and metabo-
lites. G. JONSSON. Karolinska Inst., Stockholm, Sweden.

Selective destruction of catecholaminergic neurons; 6-OHDA
versus electrolytic lesions. F. JAVOY. Col. de France, Paris, France.

Structural and behavioral correlates of the selective degeneration
induced by 6-OHDA on central catechol neurons. T. HOKFELT and
U. UNGERSTEDT. Karolinska Inst., Stockholm, Sweden.

Failure of 6-OHDA to produce selective neuronal degeneration
after punctate injections into the brain. L. BUTCHER. UCLA, Los
Angeles, CA.

Discussants:

C. SACHS, Sweden
L. POIRIER, Canada
S. HICKS, US4
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MONDAY AFTERNOON

SYMPOSIUM

17. Recent Advances in Experimental Epilepsy

1:00 pm—Chase Club, Chase-Park Plaza Hotel

Chatrman: W. A. SPENCER

Introductory remarks. W. A. SPENCER. Columbia Univ., New York,
NY.

Invertebrate models of epilepsy. G. AYALA. Univ. of Minnesota,
Minneapolis, MN.

Control of focal epileptogenic discharge. D. A. PRINCE. Stanford
Univ. Med. Ctr., Stanford, CA.

The contribution of glia to slow potential shifts seen during
seizure activity. B. R. RANSOM. NIH, Bethesda, MD.

Monitoring of the rate of oxygen utilization during seizures.
D. V. LEWIS. NIH, Bethesda, MD.

Discussion.

MONDAY AFTERNOON

VOLUNTEER PAPERS

18. Memory and Learning |

1:00 pm—Khorassan A, Chase-Park Plaza Hotel

Chairman: J. L. McGAUGH

1:00 Discrete manipulations of hippocampal subfields of the mouse:

1:15

30

effects on memory. S. F. ZORNETZER and C. A. BOAST. Univ. of
Florida Col. of Med., Gainesuille, FL.

Modulating influences of hormones on time-dependent memory-
storage processes. R. B. VAN BUSKIRK and P. E. GOLD. Univ. of Cali-
fornia, Irvine, CA.



1:30

1:45

2:00

2:15

2:30

2:45

3:00

Retrograde facilitation of inhibitory avoidance learning with post-
trial intraventricular injections of norepinephrine and dopamine.
J. W. HAYCOCK, R. B. VAN BUSKIRK, J. R. RYAN and J. L. McGAUGH.
Univ. of California, Irvine, CA.

Cycloheximide-induced amnesia: possible involvement of brain
catecholamines. A.S. BLOOM, E. E. QUINTON and L. A. CARR. Univ.
of Louisville, Louisville, KY.

Proline injection may impair discrimination ability of the chick.
A. CHERKIN. VA4 Hosp., Sepulveda, and UCLA Sch. of Med., Los
Angeles, CA.

Inhibition of protein synthesis impairs long-term habituation.
L. R. SQUIRE and C. BECKER. V4 Hosp., San Diego, and UCSD Sch.
of Med., La Jolla, CA.

Effectiveness of biochemical transfer as a function of dosage and
injection-testing interval. P. V. LAIRD and W. G. BRAUD. Univ. of
Houston, Houston, TX.

Stimulus specific effect of scotophobin on mouse plasma corticoids.
D. H. MALIN, G. J. RADCLIFFE, JR., D. M. OSTERMAN and B. S. KEENAN.
Baylor Col. of Med., Houston, TX.

Dissociation of shock-motivated compartment avoidance and drug-
induced flavor aversions following selective olfactory system lesions.
R. L. ELKINS and S. H. HOBBS. VA4 Hosp., Augusta, GA.

MONDAY AFTERNOON

VOLUNTEER PAPERS

19. Motor Systems |1

1:00 pM—Starlight Room, Chase-Park Plaza Hotel

Chairman: J. B. PRESTON

1:00

1:15

Short-latency responses to load changes in human masseter muscles.
J. P. LUND and Y. LAMARRE. Univ. of Montreal, Montreal, Canada.

The function of muscle spindles in normal jaw movements of unre-
strained cats. A. TAYLOR, F. W. J. CODY and L. HARRISON. Univ. of
Arizona Col. of Med., Tucson, AZ.
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1:30

1:45

2:00

2:15

2:30

2:45

Response patterns of precentral neurons to ramp stretch of some
hindlimb muscles in the baboon. J. HORE, J. B. PRESTON, R. C.
DURKOVIC and P. D. CHENEY. SUNY Upstate Med. Ctr., Syracuse,
NY.

Effects of sinusoidal stretching of forearm muscles on precentral
neurones in monkeys. M. WIESENDANGER, G. LUCIER and D. RUEGG.
Univ. of Western Ontario, London, Ontario, Canada.

Nerve fiber activity during normal movements. J-A. HOFFER, W. B.
MARKS and W. Z. RYMER. Johns Hopkins Univ., Baltimore, and
NIH, Bethesda, MD.

The discharge of spindle afferents from jaw closing muscles during
chewing in alert monkeys. E. S. LUSCHEl and G. M. GOODWIN.
Univ. of Washington Med. Ctr., Seattle, WA.

Effects of slow muscle stretch on group I EPSP’s in cat extensor
motoneurons. W. Z. RYMER and J. V. WALSH. NIH, Bethesda, MD.

Responses of tendon organs to ramp changes of active in-series
motor unit force. E. K. STAUFFER and J. A. STEPHENS. Univ. of
Arizona Col. of Med., Tucson, AZ.

MONDAY AFTERNOON

VOLUNTEER PAPERS

20. Plasticity |

1:00 pm—Tiara Room, Chase-Park Plaza Hotel

Chairman: C. W. COTMAN

1:00

1:30

32

Reorganization of the retino-tectal projection in goldfish. J. T.
SCHMIDT, C. M. CICERONE and S. S. EASTER, JR. Univ. of Michigan,
Ann Arbor, MI.

Pattern of thalamic projections to the neocortex of normal and
reeler mutant mice. D. O. FROST and V. S. CAVINESS. MIT, Cam-
bridge, and E. K. Shriver Inst., Harvard Med. Sch., Waltham, MA.

A normally laminated afferent projection to an abnormally lami-
nated cortex: olfactory connections in the reeler mouse. M. DEVOR,
V. S. CAVINESS, JR. and P. DERER. MIT, Cambridge, and E. K.
Shriver Inst., Harvard Med. Sch., Waltham, MA.



1:45

2:00

2:15

2:30

Selectivity in the pattern of new synapse formation with dener-
vated dentate granule cells. O. STEWARD, C. W. COTMAN and
G. LYNCH. Univ. of California, Irvine, CA.

Electron microscopic analysis of post-lesion synaptic growth. D. A.
MATTEWS, J. R. McWILLIAMS, C. W. COTMAN and G. S. LYNCH
Univ. of California, Irvine, CA.

In vitro neurophysiological studies of the deafferented hippo-
campus. S. DEADWYLER, G. LYNCH, E. STANFORD, G. ROSE and
C. COTMAN. Univ. of California, Itvine, CA.

A neurophysiological time course of axon sprouting. J. R. WEST,
S. A. DEADWYLER, C. W. COTMAN and G. S. LYNCH. Univ. of Cali-
fornia, Irvine, CA.

MONDAY AFTERNOON

VOLUNTEER PAPERS

21. Narcotics and Drugs of Abuse |

1:00 pM—Empire Room, Chase-Park Plaza Hotel

Chairman: H. AKIL

1:00

1:.15

1:30

1:45

2:00

Analgesia produced by electrical stimulation of midline structures
of the rostral mesencephalon and caudal diencephalon in the rat.
D. L. RHODES and J. C. LIEBESKIND. UCLA, Los Angeles, CA.

Electrophysiological correlates of stimulation-produced analgesia,
morphine analgesia, and their blockade by naloxone. H. AKIL and
D. E. RICHARDSON. Tulane Univ. Sch. of Med., New Orleans, LA.

Regional studies of the consequences of acute and chronic inter-
cerebral morphine injection. K. A. BONNET and J. ROGERS. Stan-
ford Res. Inst., Menlo Park, CA.

Effects of morphine and naloxone on catecholamine and calcium
uptake in rat striatal slices. S. L. MILLER and J. HARRIS. Barrow
Neurolog. Inst., Phoenix, AZ.

Blockade of ovulation by methadone in the rat. J. H. JOHNSON,
M. W. ETKIN and J. A. ROSECRANS. Virginia Commonwealth Univ.,
Med. Col. of Virginia, Richmond, VA.
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2:15

2:30

2:45

3:00

3:15

3:30

3:45

4:00

4:15

4:30

Development of tolerance to morphine following intracerebral
injection in the periaqueductal gray of the rat. Y. F. JACQUET
and A. LAJTHA. New York State Res. Inst. for Neurochem. and
Drug Addiction, Ward’s Island, NY.

Morphine neuron membrane effects in the cat pericruciate cortex.
C. C. HUANG and A. S. MARRAZZI. Univ. of Missouri Inst. of
Psychiat., St. Louis, MO.

Morphine as a reinforcer: influence of central norepinephrine
depletion and cholinergic blockade. W. M. DAVIS and S. G. SMITH.
Univ. of Mississippi Sch. of Pharm., University, MS.

Effects of morphine on pain evoked potentials in the unanesthe-
tized rhesus monkey. C. T. BENNETT, A. PERT and T. L. YAKSH.
Edgewood Arsenal Biomed. Lab., Edgewood Arsenal, MD.

Opiate induced facilitation of self-stimulation behavior in the rat.
A. PERT and R. C. HULSEBUS. Edgewood Arsenal Biomed. Lab.,
Edgewood Arsenal, MD.

Catecholamine metabolism in methadone withdrawal. H. DE.
KIRMENJIAN, J. M. DAVIS, D. L. GARVER, F. D. JONES, G. N. PANDEY,
I. INWANG and R. WATKINS. Illinois State Psychiat. Inst. and
Univ. of Chicago, Chicago, IL.

Morphine selectively blocks the rapid IPSPs in cholinergic synapses
of Aplysia. R. WAZIRL. Univ. of Iowa Col. of Med., Iowa City, IA.

Morphine as a discriminative stimulus to behavior: strain vari
ability. M. W. ETKIN, J. H. JOHNSON and J. A. ROSECRANS. Virginia
Commonwealth Univ., Richmond, VA.

Genetic factors modulating the actions of morphine in mice.
E. EIDELBERG and R. ERSPAMER. Barrow Neurolog. Inst., Phoenix,
AZ.

Physicochemical, quantum chemical and other theoretical studies
for the understanding of the mechanism of action of CNS agents:
psychotropic drugs, narcotics and narcotic antagonists and
anesthetics. J. J. KAUFMAN and W. S. KOSKI. Johns Hopkins Univ.
Sch. of Med., Baltimore, MD.



MONDAY AFTERNOON

VOLUNTEER PAPERS

22. Somatosensory: Thalamus and Cortex

1:00 pM—Tiara Lounge South, Chase-Park Plaza Hotel

Chairman: L. KRUGER

1:00

1:15

1:30

1:45

2:00

2:15

2:30

2:45

3:00

The pattern of ventrobasal neuron projections to rat somatosen-
sory cortex studied by retrograde axonal transport of horseradish
peroxidase. S. SAPORTA and L. KRUGER. UCLA, Los Angeles, CA.

Origins of periodic firing of somatosensory thalamic neurons. H. J.
WALLER and L. T. ANDREWS. Med. Col. of Ohio, Toledo, OH.

Vestibular input to somatosensory thalamic nuclei in the squirrel
monkey. D. W. F. SCHWARZ, C. LIEDGREN, J. H. YOUNG, A. RUBIN,
R. D. TOMLINSON and A. C. MILNE. Univ. of Toronto, Toronto,
Canada.

Bradykinin elicited responses of ventrobasal thalamic neurons.
G. KRAUTHAMER and L. GOTTESMAN. Rutgers Med. Sch., Piscata-
way, NJ.

The somatosensory cortex: what is a stellate cell? E. G. JONES.
Washington Univ. Sch. of Med., St. Louis, MO.

Response of somatosensory cortical neurons to moving tactile
stimuli. B. L. WHITSEL, P. R. LOE and R. C. SCHREINER. Univ. of
North Carolina, Chapel Hill, NC.

Population response properties of neurons in hindlimb sensori-
motor cortex of the cat. G. S. DOETSCH. Med. Col. of Georgia,
Augusta, GA.

Response of primary somatic sensory neocortical neurons to paired
mechanical pulses applied to the raccoon’s forepaw. L. M. PUBOLS,
R. F. LEROY and B. H. PUBOLS, JR. Hershey Med. Ctr., Pennsylvania
State Univ., Hershey, PA.

Peripheral receptive fields of barrels in SmI of the rat. C. WELKER.
Central Wisconsin Colony, Madison, WI.
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MONDAY AFTERNOON

VOLUNTEER PAPERS

23. Synaptic Transmission

1:00 pm—Stockholm Room, Chase-Park Plaza Hotel

Chairman: F. F. WEIGHT

36

1:00

1:30

1:45

2:00

2:15

2:30

2:45

Serotonin effects on the depression, frequency facilitation and
posttetanic potentiation at a cholinergic synapse in Aplysia cali-
fornica. J. P. TREMBLAY, P. B. J. WOODSON, W. T. SCHLAPFER and
S. H. BARONDES. UCSD and VA Hosp., San Diego, CA.

Actions of catecholamines and related compounds on plastic
cholinergic synaptic transmission in the abdominal ganglia of
Aplysia californica. P. B. J. WOODSON, J. P. TREMBLAY, W. T.
SCHLAPFER and S. H. BARONDES. UCSD and VA Hosp., San Diego,
CA.

Voltage-clamp analysis of the conductance change underlying a
cholinergic IPSP in Aplysia. D. GARDNER and C. F. STEVENS.
Cornell Univ. Med. Col., New York, NY, and Univ. of Washington,
Seattle, WA.

Manganese can block lateral and self-inhibition in the Limulus
eye. R. L. PURPLE and J. P. EAGLES. Univ. of Minnesota Med. Sch.,
Minneapolis, MN.

Depression of transmitter release and accumulation of extracellular
potassium at the squid giant synapse. S. D. ERULKAR and F. F.
WEIGHT. Univ. of Pennsylvania, Philadelphia, PA, and NIMH,
Washington, DC.

Increased levels of cyclic GMP and cyclic AMP associated with
synaptic transmission in frog sympathetic ganglion. F. WEIGHT,
G. PETZOLD and P. GREENGARD. NIMH, Washington, DC, and Yale
Univ., New Haven, CT.

The mechanism of generation of passive hyperpolarizing potentials
in goldfish medulla. D.S. FABER and H. KORN. Univ. of Cincinnati,
Cincinnati, OH, and CHU, Pitie-Salpetriere, Paris, France.

Myelofugal unit activity in lumbar primary afferent neurons. G. K.
MATHESON and R. D. WURSTER. Stritch Sch. of Med., Loyola Univ.
of Chicago, Maywood, IL.



MONDAY AFTERNOON

VOLUNTEER PAPERS

24. Epilepsy |

3:30 pM—Chase Club, Chase-Park Plaza Hotel

Chairman: S. GOLDRING

3:30

3:45

4:00

4:15

4:30

4:45

Effects of spinal, mesencephalic and diencephalic lesions on
metrazol induced multiple unit discharges. F. VELASCO, M. VELASCO
and J. P. MACHADO. Natl. Med. Ctr., Mexico, D.F.

Action of diphenylhydantoin on cortical postsynaptic inhibition.
W. RAABE and G. F. AYALA. St. Paul-Ramsey Hosp. and Univ. of
Minnesota, St. Paul, MN.

Pharmacologic prophylaxis of posttraumatic epilepsy in monkey
model. J. S. LOCKARD, W. C. CONGDON, L. L. DuCHARME and B. J.
HUNTSMAN. Univ. of Washington Sch. of Med., Seattle, WA.

Effects of pentylenetetrazol and picrotoxin on hippocampal slices
in vitro. N. HORI and N. KATSUDA. Kyushu Univ., Japan.

An electrographic analysis of convulsions during alcohol with-
drawal in the rat. B. E. HUNTER, D. W. WALKER, J. N. RILEY, C. A.
BOAST, S. F. ZORNETZER and G. FREUND. Univ. of Florida Col. of
Med. and VA Hosp., Gainesville, FL.

Activation of “kindled” seizures during alcohol withdrawal in the
rat. C. A. BOAST, B. E. HUNTER, D. W. WALKER, J. N. RILEY and
S. F. ZORNETZER. Univ. of Florida Col. of Med. and VA Hosp.,
Gainesuville, FL.
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MONDAY AFTERNOON

VOLUNTEER PAPERS

25. Memory and Learning Il

3:30 pm—Khorassan A, Chase-Park Plaza Hotel

Chairman: A. CHERKIN

3:30

3:45

4:00

4:15

4:30

4:45

Multiple retention deficits in appetitive learning. R. A. WANSLEY
and F. A. HOLLOWAY. Univ. of Oklahoma HIth. Sci. Ctr., Okla-
homa City, OK.

Linguistic deficits in right hemisphere lesions. H. K. ULATOWSKA
and T. BAKER. Univ. of Texas Hlth. Sci. Ctr. and Univ. of Texas,
Dallas, TX.

Evoked potential correlates of human short-term memory. R. W.
THATCHER. New York Med. Col., New York, NY.

Recurrent recognition measures detect an early labile phase in
human memory. W. H. RIEGE. VA Hosp., Sepulveda, and UCLA
Sch. of Med., Los Angeles, CA.

Storage and retrieval stages in memory and learning by children
and adults. H. BUSCHKE. Albert Einstein Col. of Med., Bronx, NY.

Diaschisis as bilateral cerebral dysfunction following lateralized
cerebral lesions. A. SMITH. Univ. of Michigan Med. Sch., Ann
Arbor, MI.

MONDAY AFTERNOON

VOLUNTEER PAPERS

26. Cerebellum |

3:30 pm—Starlight Room, Chase-Park Plaza Hotel

Chairman: D. A. ROBINSON

3:30  Activity in cat cerebellar Purkinje cells evoked by passive forepaw

38

movements. W. J. ROBERTS and D. S. RUSHMER. Good Samaritan
Hosp. and Med. Ctr., Portland, OR.



3:45

4:00

4:15

4:30

4:45

A functional interpretation of the climbing fiber responses evoked
by forepaw movements in the cat. D. S. RUSHMER and W. J.
ROBERTS. Good Samaritan Hosp. and Med. Ctr., Portland, OR.

Regional differences in the behavioral and anatomical effects of
deep cerebellar lesions in the rat. R. H. BAISDEN, M. L. WOODRUFF,
8. SCHNEIDERMAN and A. O. ALDERMAN. SUNY Upstate Med. Ctr.,
Syracuse, NY, and Univ. of Florida, Gainesville, FL.

Dentate follower neurons. L. T. ROBERTSON and R. J. GRIMM. Good
Samaritan Hosp. and Med. Ctr., Portland, OR.

Cerebellar cortical and nuclear activity during paroxysmal cere-
bral discharges. J. MITRA and R. S. SNIDER. Univ. of Rochester
Med. Sch., Rochester, NY.

Cerebellar adaptation of the vestibulo-ocular reflex to modified
visual input. D. A. ROBINSON. Johns Hopkins Univ., Baltimore,
MD.

MONDAY AFTERNOON

VOLUNTEER PAPERS

27, Plasticity 11

3:30 pnM—Tiara Room, Chase-Park Plaza Hotel

Chairman: L. E. WESTRUM

3:30

3:45

4:00

4:15

A lack of dorsal root sprouting found after spinal hemisection in
neonatal or weanling rats. D. J. STELZNER and E. WEBER. SUNY
Upstate Med. Ctr., Syracuse, NY.

Effect of olfactory bulb removal in newborn rats on resultant axon
patterns in olfactory cortex. L. E. WESTRUM. Univ. of Washington,
Seattle, WA.

Effect of intracerebral NGF injections in newborn rodents.
R. LEVI-MONTALCINI, M. G. M. CHEN and J. S. CHEN. Washington
Univ., St. Louis, MO, and CNR, Rome, Italy.

Spinal cord transection: results of implanting cultured embryonic
spinal cord at the transection site. M. |. OLSON and R. P. BUNGE.
Washington Univ. Sch. of Med., St. Louis, MO.
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4:30

4:45

Plastic changes in the visual cortex induced by light and monocular
deprivation. E. FIFKOVA. California Inst. of Technol., Pasadena,
CA.

Regeneration of axonal fibers after neonatal corpus callosum
section in rats. J. A. SECHZER. New York Hosp.—Cornell Med.
Ctr., White Plains, NY.

MONDAY AFTERNOON

VOLUNTEER PAPERS

28. Membrane Structure

3:30 pm—Tiara Lounge South, Chase-Park Plaza Hotel

Chatrman: J. G. WOOD

3:30

3:45

4:00

4:15

4:30

4:45

Carbohydrate composition and binding properties of synaptic
junctional complex and postsynaptic density fractions. L.
CHURCHILL and C. W. COTMAN. Univ. of California, Irvine, CA.

The visualization of concanavalin A binding sites in Purkinje cells
of rat cerebellum. J. G. WOOD and B. J. McLAUGHLIN. City of Hope
Med. Ctr., Duarte, CA, and Univ. of Tennessee Med. Ctr., Mem-
phis, TN.

Structure of cerebellar cortex prepared for freeze-fracturing by
rapid freezing. T. S. REESE and D. M. D. LANDIS. NIH, Bethesda,
MD.

Scanning and transmission electron microscopy of isolated
neuronal and glial perikarya. B. D. TRAPP, B. DWYER and J. BERN-
SOHN. VA Hosp., Hines, IL, and Loyola Univ. Sch. of Med., May-
wood, IL.

The distribution, dctivity, and function of cilia in the frog brain.
D. J. NELSON, E. M. WRIGHT and J. S. FRANK. UCLA Sch. of Med.,
Los Angeles, CA.

Growth cone vesicles: analogy to the amoeba contractile vacuole.
J. A. McCKANNA. SUNY Upstate Med. Ctr., Syracuse, NY.



MONDAY AFTERNOON

VOLUNTEER PAPERS

29. Synaptosomes

3:30 pM—Stockholm Room, Chase-Park Plaza Hotel

Chairman: B. HABER

3:30

3:45

4:00

4:15

4:30

4:45

Studies on the demonstration and purification of a synaptic mem-
brane glutamate binding macromolecule. E. K. MICHAELIS. Univ.
of Kansas, Lawrence, KS.

Interrelations of stimulus secretion coupling and transport of
v-aminobutyric acid in isolated synaptosomes. D. A. REDBURN and
C. W. COTMAN. Univ. of California, Irvine, CA.

Sedimentation characteristics of catecholamine synaptosomes in
sucrose density gradients. G. JONSSON and C. PYCOCK. Karolinska
Inst., Stockholm, Sweden.

Inhibition of synaptosomal biogenic amine uptake by sympathomi-
metic amines. R. ASHKENAZI and B. HABER. Univ. of Texas Med.
Br., Galveston, TX.

Chlorpromazine selectively inhibits monoamine uptake by squid
synaptosomes. H. B. POLLARD and J. L. BARKER. NIH, Bethesda, MD.

Effect of fighting and diphenylhydantoin on uptake of 3H-l-nor-
epinephrine in retired male breeding mice. M. G. HADFIELD,
M. L. POWELL and N. E. WEBER. Med. Col. of Virginia, Rich-
mond, VA.
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TUESDAY MORNING

SYMPOSIUM

30. Motor Programs and Feedback in Control of Movement

8:30 AM—Khorassan C, Chase-Park Plaza Hotel
Chairman: E. V. EVARTS

Introductory remarks. E. V. EVARTS. NIMH, Bethesda, MD.

Roles for feedback in arthropod locomotion and escape. D. KEN-
NEDY. Stanford Univ., Stanford, CA.

Servoassistance of centrally programmed head movements in mon-
keys. E. BIZZI. MIT, Cambridge, MA.

Differences and similarities of stretch reflexes in humans and
decerebrate animals. J. HOUK. Johns Hopkins Univ. Sch. of Med,
Baltimore, MD.

Discussion.

TUESDAY MORNING

SYMPOSIUM
31. Sensory Mechanisms in Vertebrate Homing and Migration: Show
Me The Way To Go Home

8:30 AM—Chase Club, Chase-Park Plaza Hotel
Chairman: D. R. GRIFFIN

Introductory remarks. D. R. GRIFFIN. Rockefeller Univ., New York,
NY.

Olfactory imprinting in migrating salmon. A. D. HASLER. Univ. of
Wisconsin, Madison, WI.

Visual mechanisms in pigeon homing. C. WALCOTT. SUNY, Stony
Brook, NY.
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Nonvisual mechanisms in pigeon homing. W. KEETON. Cornell
Univ., Ithaca, NY.

The orientation of migrating birds. D. R. GRIFFIN. Rockefeller
Univ., New York, NY.

Discussion.

TUESDAY MORNING

VOLUNTEER PAPERS

32. Vision: Central Organization Il

8:30 aAM—Khorassan A, Chase-Park Plaza Hotel

Chairman: M. MISHKIN

8:30

8:45

9:00

9:15

9:30

9:45

10:00

Organization of primary optic projections in heterochromic rats.
D. J. CREEL and R. A. GIOLLI. V4 Hosp., Phoenix, AZ, and Univ. of
California Sch. of Med., Irvine, CA.

Presynaptic inhibition in the rat optic tectum. J. A. FREEMAN and
T. ). CUNNINGHAM. Vanderbilt Univ., Nashville, TN.

Studies of the population of unitary sensory responses in the
posterior thalamic association nuclei of the cats. C. C. HUANG.
Univ. of Missouri Inst. of Psychiat., St. Louis, MO.

Visually evoked responses in pulvinar, lateral geniculate and visual
cortex to patterned and unpatterned stimuli in squirrel monkey.
K. M. PERRYMAN and D. B. LINDSLEY. UCLA, Los Angeles, CA.

Permanent perceptual and neurophysiological effects of visual
deprivation in the cat. L. GANZ and M. E. HAFFNER. Stanford
Univ., Stanford, CA.

Pattern discrimination thresholds after visual cortical lesions in
monkeys. L. BLAKE, C. JARVIS and M. MISHKIN. NIMH, Bethesda,
MD.

Physiological and anatomical correlates of visual and auditory
modalities in the inferior convexity of orbital cortex in rhesus
monkey. J. H. FALLON and L. A. BENEVENTO. Univ. of Illinois Col.
of Med., Chicago, IL.
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10:15

10:30

10:45

11:00

11:15

Formation of myelin in the optic nerve and tract of normal and
dark reared cats. C. L. MOORE, R. E. KALIL and W. A. RICHARDS.
MIT, Cambridge, MA, and Univ. of Wisconsin, Madison, WI.

Luminous flux, wavelength and stripe orientation discrimination
in ground squirrels (Citellus tridecemlineatus) after posterior
neocortical lesions. E. KICLITER, M. S. LOOP and J. A. JANE. Univ.
of Virginia Sch. of Med., Charlottesville, V A.

Modification of striate cortex by brief periods of monocular visual
experience. C. K. PECK and C. BLAKEMORE. Pomona Col., Clare-
mont, CA, and Physiological Lab., Cambridge, England.

Evidence for efferent activity in the fish optic nerve and its effect
on retinal ganglion cells. N. P. ROSENTHAL and D. E. SANDEMAN.
UCLA Sch. of Med., Los Ang-les, CA, and Australian Natl. Univ.,
Canberra, Australia.

Functional role of efferents to the avian retina. A. L. PEARLMAN
and C. P. HUGHES. Washington Univ. Sch. of Med., St. Louis, MO.

TUESDAY MORNING

VOLUNTEER PAPERS

33. Neuroendocrinology |

8:30 aAM—Starlight Room, Chase-Park Plaza Hotel

Chatrman: B. R. KOMISARUK

8:30

8:45

9:00

9:15

Localization of LH-RH in the hypothalamus of rats using radioim-
munoassay. J. C. KING, A. ARIMURA and T. H. WILLIAMS. Univ. of
Iowa, Iowa City, IA, and VA Hosp., New Orleans, LA.

Ultrastructural localization of luteinizing hormone-releasing hor-
mone in the rat hypothalamus. P. C. GOLDSMITH and W. F.
GCANONG. UCSF Sch. of Med., San Francisco, CA.

Antidromic and orthodromic activation of basomedial and peri-
ventricular hypothalamic neurons. L. P. RENAUD and J. B. MARTIN.
McGill Univ., Montreal Gen. Hosp., Montreal, Quebec, Canada.

A comparison of microfluorometric and biochemical estimates of
catecholamine content in rat median eminence. N. G. BACOPOULOS,
R. K. BHATNAGAR, W. J. SCHNUTE and L. S. VAN ORDEN Hl. Univ. of
Iowa, Iowa City, IA.



9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

Membrane changes induced by secretagogues in adenohypophysial
cells grown in tissue culture. D. H. YORK. Queen’s Univ., Kingston,
Ontario, Canada.

Sensory field of the pudendal nerve in female rats: changes over
the estrous cycle. N. T. ADLER, B. R. KOMISARUK and P. DAVIS.
Univ. of Pennsylvania, Philadelphia, PA, and Rutgers Univ.,
Newark and New Brunswick, N]J.

Effects of medial hypothalamic lesions on the lordosis response in
female hamsters. L-M. KOW, C. W. MALSBURY and D. W. PFAFF.
Rockefeller Univ., New York, NY.

Effect of gonadal steroids on activities of enzymes in male and
female rat brains. V. N. LUINE, R. I. KHYLCHEVSKAYA and B. S.
McEWEN. Rockefeller Univ., New York, NY.

Intracerebral progesterone: effects on sexual behavior in female
mice. N. R. HALL and W. G. LUTTGE. Univ. of Florida Col. of Med.,
Gainesville, FL.

Changes in multi-unit spike activity in the preoptic area induced
by midbrain stimulation. H. F. CARRER and C. H. SAWYER. UCLA
Sch. of Med., Los Angeles, CA.

Changes in the electrical activity of the medial preoptic area in
response to intraventricular norepinephrine. R. J. KRIEG and C. H.
SAWYER. UCLA Sch. of Med., Los Angeles, CA.

Role of brain catecholamines in release of gonadotropin before
proestrus in the cycling rat. E. TERASAWA, W. E. BRIDSON, J. W.
DAVENPORT and R. W. GOY. Wisconsin Primate Res. Ctr., Univ. of
Wisconsin, Madison, WI.

TUESDAY MORNING

VOLUNTEER PAPERS

34. Neurotransmitters: Synthetic Enzymes

8:30 aAM—Tiara Room, Chase-Park Plaza Hotel

Chairman: E. McGEER

8:30

Immunohistochemical localization of tyrosine hydroxylase by light
and electron microscopy. V. M. PICKEL, T. H. JOH and D. J. REIS.
Cornell Univ. Med. Col., New York, NY.

5



8:45

9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

Immunocytochemical localization of dopamine-g-hydroxylase in
peripheral adrenergic neurons at the ultrastructural level. K. E.
RYBARCZYK, J. A. REDICK and L. S. VAN ORDEN Ill. Univ. of Iowa,
Iowa City, IA.

A systematic immunofluorescence study of the central dopamine-g-
hydroxylase neurons and the distribution of their processes in the
rat. L. W. SWANSON and B. K. HARTMAN. Washington Univ., St.
Louis, MO.

The nature of the slow decline of dopamine-g-hydroxylase activity
during anterograde degeneration of central noradrenergic neurons.
D. J. REIS, R. A. ROSS, T. H. JOH and P. M. FIELD. Cornell Univ. Med.
Col.,, New York, NY.

Fine structural localization of glutamate decarboxylase in synaptic
terminals of rat spinal cord. B. J. McCLAUGHLIN, R. BARBER, K. SAITO
and E. ROBERTS. City of Hope Med. Ctr., Duarte, CA.

Light microscopic localization of glutamate decarboxylase in
boutons of rat spinal cord before and after dorsal rhizotomy.
R. BARBER, B. J. McLAUGHLIN, K. SAITO and E. ROBERTS. City of
Hope Med. Ctr., Duarte, CA.

Stimulation of striatal tyrosine hydroxylase activity by derivatives
of adenosine 3',5"-cyclic phosphate. J. E. HARRIS, S. WHEELER and
R. J. BALDESSARINI. Emory Univ., Atlanta, GA, and Harvard Med.
Sch., Massachusetts Gen. Hosp., Boston, MA.

Ontogeny of the reserpine-elicited induction of tyrosine hy-
droxylase in rat superior cervical ganglion, adrenal and locus
ceruleus. I. B. BLACK and D. J. REIS. Cornell Univ. Med. Col., New
York, NY.

Effects of stress on catecholamines and tyrosine hydroxylase activity
in specific hypothalamic nuclei. R. M. KOBAYASHI, M. PALKOVITS,
J. S. KIZER, D. M. JACOBOWITZ and I. J. KOPIN. NIMH, Bethesda,
MD.

The rate of synthesis of tyrosine hydroxylase after cold exposure in
rat adrenal medulla. D. CHUANG and E. COSTA. NIMH, St. Eliza-
beths Hosp., Washington, DC.

Circadian rhythm for plasma choline, brain choline, acetylcholine,
choline kinase and choline acetyltransferase. T. J. CHIPPENDALE,
F-L. WANG and D. R. HAUBRICH. Princeton Univ., Princeton, NJ,
and Squibb Inst. for Med. Res., Princeton, N]J.

The distribution in human postmortem brain tissue of enzymes
concerned with neurotransmitter metabolism. E. G. McGEER, P. L.
McGEER and H. C. FIBIGER. Univ. of British Columbia, Vancouver,
Canada.



TUESDAY MORNING

VOLUNTEER PAPERS

35. Limbic System I1: Amygdala, Septum and Cortex

8:30 AM—Empire Room, Chase-Park Plaza Hotel

Chairman: W. |. WELKER

8:30

8:45

9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

Facilitation of two-bar ratio performance by external cues in septal
rats but not in normal rats. J. C. MITCHELL and K. E. KRATZ.
Kansas State Univ., Manhattan, KS.

Fornix lesions block the increased light aversion usually observed
after septal lesions. D. S. OLTON, P. G. JENKO and F. H. GAGE IIl.
Johns Hopkins Univ., Baltimore, MD.

Septal lesions and behavior: effects of presurgical rearing and
strain of mouse. P. J. DONOVICK, R. G. BURRIGHT, J. L. FULLER and
P. R. BRANSON. SUNY, Binghamton, NY.

Amygdaloid lesions, behavioral arousal and habituation. |
LOURIE and M. M. KRIEGER. Norristown State Hosp., Norristown,
PA.

Effects of posttrial amygdala stimulation on retention of avoidance
training. P. E. GOLD, M. HANDWERKER, R. ROSE, C. W. SPANIS and
J. L. McGAUGH. Univ. of California, Irvine, CA.

Passive avoidance learning deficits produced by amygdala lesions:
relationship with pituitary-adrenal system. B. S. KAPP, N. J. RUSSO
Il and R. E. MUSTY. Univ. of Vermont, Burlington, VT.

Connections of the posterior cingulate cortex in the cat. K. KALIL.
Univ. of Wisconsin, Madison, WI.

Effects of localized cholinomimetics in the amygdala on retention
of one-trial passive avoidance. J. W. TODD and R. P. KESNER. Univ.
of Utah, Salt Lake City, UT.

Comparing the effects of amygdala and temporal neocortex lesions
on emotionality and visual performance of the monkey. J. A.
HOREL, E. G. KEATING and L. J. MISANTONE. SUNY Upstate Med.
Ctr., Syracuse, NY.

Effects of electrical stimulation of the lateral aspect of the pre-
frontal cortex upon attack behavior in cats. H. M. EDINGER,
A. SIEGEL and M. DOTTO. New Jersey Med. Sch., Newark, N].
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11:00

11:15

Connections of the accumbens nucleus in the squirrel monkey.
E. W. POWELL and R. B. LEMAN. Univ. of Arkansas Med. Col., Little
Rock, AK.

Effect of bilateral lesions in the cingulum bundle on the behavior
and neurophysiology of the squirrel monkey. E.S. BARRATT, P. M.
ADAMS and J. T. O'NEAL. Univ. of Texas Med. Br., Galveston, TX.

TUESDAY MORNING

VOLUNTEER PAPERS

36. Chemical Senses: Taste and Smell

8:30 AM—Tiara Lounge South, Chase-Park Plaza Hotel

Chairman: M. M. MOZELL

8:30

8:45

9:00

9:15

9:30

9:45

10:00

10:15

48

Physicochemical parameters related to olfactory quality. §. §.
SCHIFFMAN. Duke Univ., Durham, NC.

A model for odorant movement based on the chromatographic
theory of olfactory discrimination. D. P. BASHOR and W. M. COOKE.
Univ. of North Carolina, Charlotte, NC.

The distribution of odorant molecules across the olfactory mucosa.
D. E. HORNUNG and M. M. MOZELL. SUNY Upstate Med. Ctr., Syra-
cuse, NY.

Electrophysiological evidence for a topographical projection of the
nasal mucosa onto the olfactory bulb of the frog. R. M. COSTANZO
and M. M. MOZELL. SUNY Upstate Med. Ctr., Syracuse, NY.

Denervation of the primary olfactory pathway: specific biochemi-
cal changes. F. L. MARGOLIS, N. ROBERTS, J. FELDMAN and D. FER-
RIERO. Roche Inst. of Molec. Biol., Nutley, NJ.

Development of olfactory guided behavior in the golden hamster.
E. H. GREGORY. California State Univ., Los Angeles, CA.

Neural responses telemetered from the olfactory bulbs of rats
involved in an odor discrimination task. S.J. GOLDBERG. Med. Col.
of Virginia, Virginia Commonweath Univ., Richmond, VA.

Optimum stimuli for cat tongue chemoreceptors. J. C. BOUDREAU,
T. E. NELSON and J. ORAVEC. Univ. of Texas, Houston, TX.



10:30

10:45

11:00

11:15

Taste preferences of the cat for neurophysiologically active sub-
stances. T. D. WHITE and J. C. BOUDREAU. Univ. of Texas,
Houston, TX.

Direct gustatory projections to ventral forebrain in rats. R.
NORGREN. Rockefeller Univ., New York, NY.

Recovery of taste function. M. L. CHEAL and B. OAKLEY. Univ. of
Michigan, Ann Arbor, MI.

Response of the antennal chemoreceptors of the mosquito, Aedes
aegypti, to L (+) lactic acid. E. E. DAVIS and P. G. SOKOLOVE. Stan-
ford Res. Inst., Menlo Park, CA.

TUESDAY MORNING

VOLUNTEER PAPERS

37. Epilepsy Il

8:30 AM—Stockholm Room, Chase-Park Plaza Hotel

Chairman: A. A. WARD

8:30

8:45

9:00

9:15

9:30

9:45

Selective alumina exposure in experimental epilepsy. A. B. HARRIS.
Univ. of Washington Sch. of Med., Seattle, WA.

Role of scar formation in the development of an epileptogenic
focus. T. J. HOEPPNER and F. MORRELL. Rush-Presbyterian-St.
Luke’s Med. Ctr., Chicago, IL.

On the mechanism of regularity of periodic interictal discharge in
experimental penicillin epilepsy. R. M. LEBOVITZ. Univ. of Texas
Southwestern Med. Sch., Dallas, TX.

Evidence for a cortical estrogenic involvement in experimental
petit mal epilepsy. R. M. JULIEN, S. C. LANGE and G. W. FOWLER.
Univ. of California, Itvine, CA.

Altered neuronal excitability accompanying experimental pre-
vention of supersensitivity in undercut cortex. T. E. ANDERSON,
L. T. RUTLEDGE and R. S. DYER. Univ. of Michigan, Ann Arbor, MI.

A regulatory mechanism related to cortical stability and epilepti-
form activity in the thalamocortical motor system of the cat. R. N.
JOHNSON and G. R. HANNA. Univ. of Virginia Sch. of Med.,
Charlottesville, VA.
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10:00

10:15

10:30

10:45

11:00

11:15

Stereotyped doublet and burst firing patterns of neurons in normal
lateral cuneate nucleus: a normal substrate for “epileptic” firing
patterns? W. H. CALVIN and J. D. LOESER. Univ. of Washington,
Seattle, WA.

Seizures induced by cerebellar stimulation in freely moving pri-
mates. J. W. McSHERRY and J. J. HABLITZ. Methodist Hosp. and
Baylor Col. of Med., Houston, TX.

Cortical depth penetration of radioactive acetylcholine at seizure
onset. J. H. FERGUSON, D. R. CORNBLATH and P. A. HAVRE. Case
Western Reserve Univ., Cleveland, OH.

Enhanced seizure susceptibility in rats following protein malnutri-
tion during development. W. C. STERN, W. B. FORBES, O. RESNICK
and P. J. MORGANE. Worcester Fndn. for Exp. Biol., Shrewsbury,
MA.

Changes in (K*), during neocortical propagated seizures. G. W.
SYPERT and A. A. WARD, JR. Univ. of Washington, Seattle, WA.

Differential effects of intravenous diazepam on the spontaneous
EEG recorded from the limbic system and cortex of the more
epileptogenic hemisphere in temporal lobe epileptics. J. P. LIEB
and P. H. CRANDALL. UCLA, Los Angeles, CA.

TUESDAY MORNING

VOLUNTEER PAPERS

38. Neurochemistry |

8:30 AM—Park Room, Chase-Park Plaza Hotel

Chairman: M. M. RAPPORT

8:30

8:45

9:00

50

Mechanism of S-100-basic protein interaction: metal binding and
fluorescence studies. A.S. PERUMAL and S. P. MAHADIK. New York
State Psychiat. Inst., New York, NY.

Protein synthesis and the sensory induction of susceptibility to
audiogenic seizures in C57BL/6 mice. S. C. MAXSON, P. Y. SZE and
A. TOWLE. Univ. of Connecticut, Storrs, CT.

Metabolic studies on myelin—evidence for a precursor-role for
myelin subfractions. J. L. TROTTER, H. C. AGRAWAL, R. M. BURTON
and R. F. MITCHELL. Washington Univ. Sch. of Med., St. Louis,
MoO.



9:15

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

Turnover in vivo of glucose carbon in glycosphingolipids of adult
rat brain. A. BARKAI, A. KISIC and M. M. RAPPORT. New York
State Psychiat. Inst. and Columbia Univ., New York, NY.

The effect of acute ethanol ingestion on brain lipid metabolism in
vivo. G.Y.SUN and A. Y. SUN. Univ. of Missouri, Kansas City, MO.

Distribution of homocarnosine-carnosine synthetase in rat brain
and organs of various species. F. D. MARSHALL, JR. and R. H. NG.
Univ. of South Dakota Sch. of Med., Vermillion, SD.

Levels of folate and S-adenosyl-L-methionine in tissues of adult
and developing mice following folic acid deprivation. J. W. ZEMP,
L. A. BLACKWELL, L. D. MIDDAUGH, W. TURNER and E. GUNTER.
Med. Univ. of South Carolina, Charleston, SC, and CDC, Atlanta,
GA.

Neurochemical examination of a leukodystrophy with accompany-
ing adrenal insufficiency. R. B. RAMSEY, N. L. BANIK and A. N.
DAVISON. St. Louis Univ., St. Louis, MO, and Inst. of Neurology,
London, England.

Interrelated properties of multiple forms of brain monoamine
oxidase. J. C. SHIH and S. EIDUSON. UCLA, Los Angeles, CA.

Properties of synaptic membranous and mitochondrial monoamine
oxidase of thalamic area of bovine brain. R. C. ARORA, C. VU-
CRINCIC, F. UNGAR and S. G. A. ALIVISATOS. Chicago Med. Sch.,
Chicago, IL.

Species differences in the adenyl cyclase responsiveness to neuro-
transmitters in the superior cervical ganglion. A. C. BLACK, JR.,
R. C. BHALLA and T. H. WILLIAMS. Univ. of Iowa Col. of Med.,
Iowa City, IA.

Chemical alteration of subcortical evoked resistance shifts. K. A.
KLIVINGTON. UCSD, San Diego, CA.
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TUESDAY AFTERNOON

SYMPOSIUM

39. Molecular and Cellular Aspects of Neurogenesis

1:00 pmMm—Khorassan C, Chase-Park Plaza Hotel

Chairman: J. B. ANGEVINE, JR.

Intrinsic and extrinsic factors in shaping neurons. P. RAKIC.
Harvard Med. Sch. and Children’s Hosp. Med. Ctr., Boston, MA.

When and where can cytodifferentiation of neurons be first de-
tected? J. W. SECHRIST. Univ. of Arizona Col. of Med., Tucson, AZ.

Development of oligodendroglia. G. McKHANN. Johns Hopkins
Univ. Sch. of Med., Baltimore, MD.

Differential gene expression in neural cells and tissue. R. B.
CHURCH. Univ. of Calgary, Alberta, Canada.

TUESDAY AFTERNOON

SYMPOSIUM

40. Neural and Endocrine Mechanisms of Thirst

1:00 pm—Chase Club, Chase-Park Plaza Hotel

Chairman: A. N. EPSTEIN

52

Introductory remarks. A. N. EPSTEIN. Univ. of Pennsylvania, Phila-
delphia, PA.

The role of the ventricles in angiotensin thirst. A. K. JOHNSON.
Univ. of Iowa, Iowa City, I4.

The subfornical organ as dipsogenic receptor for angiotensin.
J. B. SIMPSON. Univ. of Pennsylvania, Philadelphia, PA.

Neurotransmitters, hormones and thirst. P. SETLER. Smith, Kline
and French Labs., Philadelphia, PA.

Some factors inhibiting extracellular thirst. E. BLASS. Johns Hop-
kins Univ., Baltimore, MD.

Discussion.



TUESDAY AFTERNOON

VOLUNTEER PAPERS

41. Vision: Receptors and Perception |

1:00 pM—Khorassan A, Chase-Park Plaza Hotel

Chatrman: L. G. BISHOP

1:00

1:15

1:30

1:45

2:00

2:15

2:30

2:45

3:00

Physiological responsivity shifts of Drosophila visual system. W. S.
STARK. Johns Hopkins Univ., Baltimore, MD.

“White noise analysis” of cells in the visual pathway of flies: a
quantitative description of nonlinear transfer characteristics. H.
ECKERT and L. G. BISHOP. California Inst. of Technol., Pasadena,
and USC, Los Angeles, CA.

An ultraviolet photoreceptor in a dipteran compound eye and a
reinvestigation of the two-peaked spectral sensitivity of dipteran
photoreceptors. L. G. BISHOP and H. E. A. ECKERT. USC, Los
Angeles, CA.

Light adaptation in the ventral photoreceptor of Limulus. M. M.
BEHBEHANI and R. SREBRO. SUNY, Buffalo, NY.

Cyclic nucleotide phosphodiesterase activity in photoreceptor cells
of degenerative retinae of rats and mice. D. B. FARBER and R. N.
LOLLEY. VA Hosp., Sepulveda, and UCLA Sch. of Med., Los
Angeles, CA.

Effect of continuous illumination on the electroretinogram and the
visual evoked response in the rat. J. G. PARNAVELAS, R. F. SPENCER
and P. D. COLEMAN. Univ. of Rochester Sch. of Med. and Dent.,
Rochester, NY.

Psychophysical evidence for a short-wavelength cone mechanism
in the pigeon retina. D. YAGER and M. ROMESKIE. State Col. of
Optometry, New York, NY, and Brown Univ., Providence, RI.

Metabolic participation in receptor current generation in rat and
rabbit retinas. B. S. WINKLER. Oakland Univ., Rochester, M1I.

Sodium aspartate-isolated second order processes at the photo-
receptor level in primates. W.S. BARON and R. M. BOYNTON. Univ.
of Rochester, Rochester, NY.
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TUESDAY AFTERNOON

VOLUNTEER PAPERS

42. Motor Systems |11

1:00 pm—Starlight Room, Chase-Park Plaza Hotel

Chairman: V. E. AMASSIAN

1:00

1:30

1:45

2:00

2:15

2:30

2:45

54

Short latency jaw movement produced by intracortical micro-
stimulation of the precentral face area in monkeys. R. W. CLARK
and E. S. LUSCHEL. Univ. of Washington Sch. of Med., Seattle, WA.

The role of thalamic N. VA-VL in aversive conditioning of contact
placing. V. E. AMASSIAN, C. T. WERTENBAKER and H. REISINE. SUNY
Downstate Med. Ctr., New York, NY.

Activity of neurons in the ventrolateral nucleus of the thalamus in
relation to learned movement in the monkey. P. L. STRICK. NIMH,
Bethesda, MD.

Input-output relations of the feline red nucleus. C. GHEZ. Rocke-
feller Univ., New York, NY.

What are the neurons in VL telling the motor cortex? H. ASANUMA
and R. W. HUNSPERGER. Rockefeller Univ., New York, NY.

Unilateral periarcuate lesions cause loss of motor habit. R. DEUEL.
Univ. of Chicago Sch. of Med., Chicago, IL.

Cortical cell discharge patterns during different loading conditions.
E. M. SCHMIDT, R. G. JOST and K. K. DAVIS. NIH, Bethesda, MD.

Responses of precentral “motor” cortex cells during passive and
active joint movements. E. E. FETZ, D. V. FINOCCHIO, M. A. BAKER
and M. J. SOSO. Regional Primate Res. Ctr., Univ. of Washington,
Seattle, WA.



TUESDAY AFTERNOON

VOLUNTEER PAPERS

43. Comparative Neurobiology |

1:00 pmM—Tiara Room, Chase-Park Plaza Hotel

Chairman: R. G. NORTHCUTT

1:00

1:15

1:30

1:45

2:00

2:15

2:30

2:45

Degeneration in the nucleus of origin of preganglionic fibers to the
ciliary ganglion following ciliary ganglionectomy in the chick.
C. H. NARAYANAN. Louisiana State Univ. Med. Sch., New Orleans,
LA.

The mesencephalic nucleus of the fifth nerve in the selachian
brain. P. WITKOVSKY and B. L. ROBERTS. Columbia Univ., New
York, NY, and Marine Biol. Lab., Plymouth, England.

The inferior olivary complex—a comparison between marsupial
and placental mammals. C. R. R. WATSON and P. HERRON. Univ.
NS.W., Australia, and Michigan State Univ., East Lansing, M1.

Retinal projections in the longnose gar. R. G. NORTHCUTT and
A. B. BUTLER. Univ. of Michigan, Ann Arbor, MI, and George
Washington Univ., Washington, DC.

The visual connections of the adult flatfish, Achirus lineatus.
R. L. GULLEY, S. O. E. EBBESSON and M. COCHRAN. Univ. of Miami
Sch. of Med., Miami, FL, and Univ. of Virginia, Charlottesville,
VA.

Cytoarchitecture of anterior dorsal ventricular ridge in snakes.
P. S. ULINSKI. Loyola Univ., Maywood, IL.

Projections of dorsal cortex in the side necked turtle (Podocnemis
unifilisy. C. B. WARE. SUNY Downstate Med. Cir., Brooklyn, NY.

An experimental demonstration of the fornix system in a snake.
M. HALPERN. SUNY Downstate Med. Ctr., Brooklyn, NY.
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TUESDAY AFTERNOON

4.

VOLUNTEER PAPERS

Indoleamines and Behavior |

1:00 pm—Empire Room, Chase-Park Plaza Hotel

Chairman: J. D. BARCHAS

56

1:00

1:15

1:30

1:45

2:00

2:15

2:30

2:45

Behavioral and neurochemical changes in pigeons following
L-tryptophan administration. J. E. SMITH, J. D. LANE, J. N,
HINGTGEN and M. H. APRISON. Indiana Univ. Med. Ctr., Indi
anapolis, IN.

Differential behavioral and neurochemical effects following lesions
of the dorsal or median raphe nuclei in rats. B. L. JACOBS, W. D.
WISE and K. M. TAYLOR. Princeton Univ. and Squibb Inst. of Med.
Res., Princeton, N]J.

Direct and prostaglandin-mediated components of the hyper
thermia evoked by intrahypothalamic injection of 5-hydroxytryp-
tamine in the cat. H. L. KOMISKEY and T. A. RUDY. Univ. of Wis
consin Sch. of Pharm., Madison, W1.

Retention deficit for one-trial passive avoidance in mice produced
by 6-methoxy-1,2,3,4-tetrahydro-g-carboline. N. S. BUCKHOLTZ.
Med. Univ. of South Carolina, Charleston, SC.

Enhancement of serotonin binding to a specific soluble protein by
Fe?*. H. TAMIR and M. M. RAPPORT. New York State Psychiat.
Inst., New York, NY.

Possible structural specificity for the neurotoxic actions of 5,6
dihydroxytryptamine. A. C. DONELSON, T. R. BOSIN and R. P.
MAICKEL. Indiana Univ., Bloomington, IN.

Penetration of phenylacetic acid across the blood-cerebrospinal
fluid barrier. W. PEDEMONTE, M. BULAT and A. D. MOSNAIM.
Chicago Med. Sch., Chicago, IL.

Convulsion producing properties of glycopeptides derived from
brain glycoproteins. L. G. DAVIS, J. I. JAVAID, M. RADULOVACKI and
E. G. BRUNNGRABER. Univ. of Illinois Med. Ctr. and Illinois State
Psychiat. Inst., Chicago, IL.



TUESDAY AFTERNOON

VOLUNTEER PAPERS

45. Invertebrate Neurophysiology

1:00 pM—Tiara Lounge South, Chase-Park Plaza Hotel

Chairman: 1. KUPFERMANN

1:.00

1:15

1:30

1:45

2:00

2:15

2:30

2:45

$:00

3:15

Electrophysiological effects of tetraethylammonium chloride on
leech Retzius cells. A. L. KLEINHAUS and J. W. PRICHARD. Yale
Med. Sch., New Haven, CT.

Acetyicholine: an excitatory neuromuscular transmitter in the
lobster stomatogastric system. E. MARDER. UCSD, La Jolla, CA.

Organization of synaptic interactions between identified motor
neurons in lobster stomatogastric ganglion. D. G. KING. UCSD,
La Jolla, CA.

Genetic control of flight motor function in Drosophila melano-
gaster. P. T. WONG, K. IKEDA and W. D. KAPLAN. City of Hope
Natl. Med. Ctr., Duarte, CA.

Control of centrally programmed feeding in Helisoma trivoluis.
C. R. S. KANEKO, S. B. KATER and R. L. FOUNTAIN. Univ. of Iowa,
Towa City, IA.

Integration of sensory information in the crayfish optomotor sys-
tem. W. B. STERN. Rice Univ., Houston, TX.

Electrophysiological analysis of input to a multimodal command
interneuron in the crayfish. J. J. WINE, R. GAUTHIER and J. E.
MITTENTHAL. Stanford Univ., Stanford, CA, and Purdue Univ.,
West Lafayette, IN.

Visual activity of the supraesophageal ganglion of the crayfish.
H. L. WOOD and R. M. GLANTZ. Rice Univ., Houston, TX.

Further analysis of the synaptic decrement underlying habituation
of the gill-withdrawal reflex in 4plysia. V. CASTELLUCCI and E. R.
KANDEL. NYU Med. Sch. and Publ. HIth. Res. Inst., New York, NY.

Quantitative aspects of the sensory component of the gill-with-
drawal reflex in Aplysia. J. BYRNE, V. CASTELLUCCI and E. R.
KANDEL. NYU Med. Sch., Publ. Hlth. Res. Inst., and New York
State Psychiat. Inst., New York, NY.
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3:30

3:45

4:00

4:15

4:30

4:45

Peptide regulation of bursting pacemaker activity in a molluscan
neuron. J. L. BARKER, H. GAINER and M. IFSHIN. MIH, Bethesda,
MD.

A technique for voltage clamping with a single microelectrode.
W. A. WILSON and M. M. GOLDNER. VA4 Hosp. and Duke Univ.
Med. Ctr., Durham, NC.

Pattern generator for rhythmic motor output in Melibe. S. H.
THOMPSON. Univ. of Washington, Seattle, WA.

Identification of large cells in Aplysia abdominal ganglion by
means of extracellular waveform properties. R. FEINSTEIN and
H. PINSKER. Univ. of Texas Med. Br., Galveston, TX.

Functional studies on the metacerebral cells of Aplysia. 1. KUPFER-
MANN and K. R. WEISS. Columbia Univ., New York State Psychiat.
Inst., and Publ. HIth. Res. Inst., New York, NY.

Homology of giant cerebral cells in Aplysia to the metacerebral
cells of pulmonate molluscs. K. R. WEISS and 1. KUPFERMANN.
Columbia Univ., New York State Psychiat. Inst., and Publ. Hlth.
Res. Inst., New York, NY.

TUESDAY AFTERNOON

VOLUNTEER PAPERS

46. Somatosensory: Spinal Cord

1:00 pm—Stockholm Room, Chase-Park Plaza Hotel

Chatrman: W. D. WILLIS
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1:00

1:15

1:30

Multimodal responsiveness of individual spinothalamic tract
neurons in the monkey. R. D. FOREMAN, R. A. MAUNZ, A. E. APPLE-
BAUM, J. E. BEALL and W. D. WILLIS. Marine Biomed. Inst., and
Univ. of Texas Med. Br., Galveston, TX.

Parametric analysis of physiological properties of cat dorsal horn
cells responding to light touch. P. B. BROWN, J. L. FUCHS and D. N.
TAPPER. Boston State Hosp., Boston, MA, and Cornell Univ.,
Ithaca, NY.

Viscerosomatic convergence onto spinothalamic tract cells. M. B.
HANCOCK, R. D. FOREMAN and W. D. WILLIS. Marine Biomed. Inst.,
and Univ. of Texas Med. Br., Galveston, TX.



1:45

2:00

2:15

2:30

2:45

3:00

Effects of stimulation of medullary reticular formation on activity
of interneurons in lumbosacral spinal cord of the cat. L. H. HABER
and I. H. WAGMAN. Univ. of California, Davis, CA.

A neurophysiological analysis of the anterolateral spinal cord
neurons contributing to pain perception in man. D. J. MAYER, D. D.
PRICE and D. P. BECKER. Med. Col. of Virginia, Richmond, VA.

A neurophysiological analysis of anterolateral quadrant neurons
subserving pain in M. mulatta. D. D. PRICE and D. J. MAYER. Med.
Col. of Virginia, Richmond, VA.

Supraspinal influences on spinal interneuron characteristics in
chronically prepared cats. N. G. PITTS and I. H. WAGMAN. Univ. of
California, Davis, CA.

Signal detection analysis of pain responsivity in rhesis monkeys.
A. T. KULICS and C. G. LINEBERRY. Univ. of Pittsburgh Sch. of Med.,
Pittsburgh, PA.

Signal detection analysis of morphine analgesia in the rhesus
monkey. C. G. LINEBERRY and A. T. KULICS. Univ. of Pittsburgh
Sch. of Med., Pittsburgh, PA.

TUESDAY AFTERNOON

VOLUNTEER PAPERS

41. Neuropathology

1:00 pMm—Park Room, Chase-Park Plaza Hotel

Chairman: H. deF. WEBSTER

1:00

1:15

1:30

Effects of the space flight environment during the Apollo 17 mis-
sion to the moon on the brain of the pocket mouse. J. M. ORDY,
K. R. BRIZZEE and W. A. HAYMAKER. Delta Reg. Primate Res. Ctr.,
Covington, LA, and Ames Res. Ctr., NASA, Moffett Field, CA.

Whole mounts of tadpole optic nerves examined by differential
interference microscopy: a simple method for quantitative mor-
phological studies of CNS demyelination. H. deF. WEBSTER, P. J.
REIER, M. W. KIES and M. F. O'CONNELL. NIH, Bethesda, MD.

Inhibited myelination and neuronal cytoplasmic inclusions pro-
duced by cholesterol synthesis inhibitor AY 9944 in organotypic
CNS cultures. S. U. KIM. Univ. of Pennsylvania, Philadelphia, PA.
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1:45

2:00

2:15

2:30

2:45

Chemical induction of graded cerebellar pathology in a carnivore.
R. K. HADDAD. New York State Inst. for Basic Res. in Mental
Retardation, Staten Island, NY.

Ultrastructural responses of cerebral tissue following periods of
ischemic insult. R. F. DODSON and Y. TAGASHIRA. Baylor Col. of
Med., Houston, TX.

Effect of intracerebral herpes virus injection in cats. R. S. POZOS,
R. J. ZIEGLER, M. HARTMANN and J. LYONS. Univ. of Minnesota
Med. Sch., Duluth, MN.

A new program for investigating adult human skeletal muscle
grown aneurally in tissue culture. V. ASKANAS and W. K. ENGEL.
NYU Med. Ctr., New York, NY, and NIH, Bethesda, MD.

Drugs modifying presumed ischemic damage of skeletal muscle.
W. K. ENGEL and E. C. DERRER. NIH, Bethesda, MD.

TUESDAY AFTERNOON

VOLUNTEER PAPERS

48. Feeding and Drinking

3:30 pmMm—Chase Club Room, Chase-Park Plaza Hotel

Chatrman: R. D. MYERS

3:30

3:45

4:00

4:15

Norepinephrine-elicited eating: involvement of neuroendocrine
system of the paraventricular nucleus. S. F. LEIBOWITZ. Rocke-
feller Univ., New York, NY.

Chlorpromazine induced hyperphagia. R. G. ROBINSON, B. J.
HOFFER and F. E. BLOOM. NIMH, St. Elizabeths Hosp., Washing-
ton, DC.

Aphagia and adipsia in rats produced by knife cuts ventral to the
globus pallidus. G. F. ALHEID and S. P. GROSSMAN. Univ. of Chi-
cago, Chicago, IL.

Effects of zona incerta lesions and knife cuts on water intake
following cellular and extracellular dehydration. L. L. WALSH and
S. P. GROSSMAN. Univ. of Chicago, Chicago, IL.



4:30 The cerebral release of catecholamines during feeding in the rat.

4:45

G. E. MARTIN and R. D. MYERS. Purdue Univ., Lafayette, IN.

Entry of angiotensin into cerebral ventricles and circumventricular
structures. E. E. SHRAGER, A. K. JOHNSON, A. N. EPSTEIN and M. J.
OSBORNE. Univ. of Pennsylvania, Philadelphia, PA.

TUESDAY AFTERNOON

VOLUNTEER PAPERS

49. Vision: Receptors and Perception 11

$:30 pM—Khorassan A, Chase-Park Plaza Hotel

Chairman: R. H. WURTZ

3:30

3:45

4:00

4:15

4:30

4:45

Visual recognition and reaction time: laterality differences in
response to verbal stimuli. R. RUTSCHMANN, L. WEEKS and
C. BERRY. Queens Col., CUNY, New York, NY.

Does the Muller-Lyer illusion have lateralizing significance?
S. KUMAR and J. €. BOGEN. Ross-Loos Med. Group, Los Angeles, CA.

Color and orientation specificity of spatial pattern detectors in the
human visual system. C. R. SHARPE and G. MANDL. McGill Univ.,
Montreal, Canada.

Distribution of sensitivity of rod and cone systems of the rhesus
monkey. M. L. J. CRAWFORD and R. KELLY. Univ. of Texas Grad.
Sch. of Biomed. Sci., Houston, TX.

Electrophysiological investigation of visual units in the cat: a
revised conception of receptive fields. E. E. SUTTER. Stanford
Univ., Stanford, CA.

Modification of single unit responses in the cat’s visual cortex by
electrical stimulation of the brain. R. W. PHELPS and K. H. PRIBRAM.
Stanford Univ., Stanford, CA.
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TUESDAY AFTERNOON

VOLUNTEER PAPERS

50. Cerebelium 11

3:30 pm—Starlight Room, Chase-Park Plaza Hotel

Chairman: F. E. BLOOM

62

3:30

3:45

4:00

4:15

4:30

4:45

The lateral reticular nucleus—afterent projections to cerebellar
cortex in the cat. M. A. CLENDENIN, C-F. EKEROT, O. OSCARSSON
and I. ROSEN. Univ. of Lund, Lund, Sweden.

Brain stem afferents to the vestibulo-cerebellum as mapped with
horseradish peroxidase tracers. K. E. ALLEY, R. BAKER and J. L
SIMPSON. Univ. of Iowa, Iowa City, IA4.

Cerebral inputs to dentate neurons in primates. G. 1. ALLEN, P. F.C.
GILBERT and T. C. T. YIN. SUNY, Buffalo, NY.

Effects of laser irradiation on the spontaneous electrical activity of
unstained cerebellar cells in culture. W. SCHIMMERLING, J. OLSON,
A. M. MAMOON, C. A. TOBIAS and B. GAHWILER. Univ. of Cali-
fornia, Berkeley, CA, and Biomed. Res. Labs., SANDOZ A.G,
Basel, Switzerland.

Fluorescence and electron microscopic analysis of catecholamine-
containing fibers in mutant mouse cerebellum. S. C. LANDIS and
F. E. BLOOM. NIMH, Washington, DC.

v-Aminobutyric acid selectively blocks parallel fiber-Purkinje cell
synaptic transmission in the frog cerebellum. J. T. HACKETT.
Univ. of Virginia, Charlottesville, VA.



TUESDAY AFTERNOON

VOLUNTEER PAPERS

51. Comparative Neurobiology 11

3:30 pM—Tiara Room, Chase-Park Plaza Hotel

Chairman: R. G. NORTHCUTT

3:30

$:45

4:00

4:15

4:30

4:45

Hormones from the eye of Aplysia? Effect of cutting the optic
nerve on the circadian rhythm of behavioral activity. M. E. LICKEY,
G. K. AUGTER, G. D. BLOCK and J. A. WOZNIAK. Univ. of Oregon,
Eugene, OR.

Effects of satiation on the biting reflex of Aplysia. A. J. SUSSWEIN
and |. KUPFERMANN. Columbia Univ., New York State Psychiat.
Inst., and Publ. Hith. Res. Inst., New York, NY.

The goldfish brain and optokinetic nystagmus. S. S. EASTER, JR.,
G. E. LANDRETH and R. G. NORTHCUTT. Univ. of Michigan, Ann
Arbor, M1I.

Binocular vision and prey-catching behavior in the leopard frog,
Rana pipiens. K. V. FITE and M. REGO. Univ. of Massachusetts,
Amherst, MA.

Effects of preoptic, hypothalamic and ventromedial telence-
phalic lesions on behavioral thermoregulation in the lizard,
Dipsosaurus dorsalis. M. L. BERK and J. E. HEATH. Univ. of Illinots,
Urbana, IL.

The contribution of prefrontal neocortex to delayed alternation
in a prosimian primate. C. SKEEN and B. MASTERTON. Florida
State Univ., Tallahassee, FL.
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TUESDAY AFTERNOON

VOLUNTEER PAPERS

52. Indoleamines and Behavior Il

3:30 pM—Empire Room, Chase-Park Plaza Hotel

Chairman: J. C. GILLIN

3:30

3:45

4:00

4:15

4:30

4:45

Effects of N,N-dimethyltryptamine alone and after pretreatment
with methiothepin, chlorpromazine or haloperidol on evoked
potentials in the visual system of the cat. R. H. MOORE, K. HATADA
and E. F. DOMINO. Lafayette Clin., Detroit, MI, and Univ. of
Michigan, Ann Arbor, MI.

Effects of N,N-dimethyltryptamine on shuttlebox escape/avoidance
in rats. D. M. STOFF, D. A. GORELICK, T. R. BOZEWICZ, J. C. GILLIN
and W. H. BRIDGER. NIMH, St. Elizabeths Hosp., Washington, DC,
and Albert Einstein Col. of Med., Bronx, NY.

Behavioral tolerance to N,N-dimethyltryptamine. S. R. MITCHELL,
J. M. BEATON, R. J. BRADLEY, J. R. SMYTHIES, F. BENINGTON and
R. D. MORIN. Univ. of Alabama, Birmingham, AL.

Studies in rat and rabbit of the tissue distribution of intraperi
toneally administered N,N-dimethylated tryptamines. N. NARA.
SIMHACHARI, D. A. CALLISON and R-L. LIN. Galesburg State Res.
Hosp., Galesburg, IL.

Regional distribution of aromatic alkylamine N-methyltransferase
in rat brain. L. L. HSU and A. J. MANDELL. UCSD Sch. of Med,
La Jolla, CA.

Methyltetrahydrofolic acid- and S-adenosylmethionine-dependent
indolethylamine N-methyltransferases: two distinct enzymes. R-L.
LIN and N. NARASIMHACHARI. Galesburg State Res. Hosp., Gales
burg, IL.



TUESDAY AFTERNOON

VOLUNTEER PAPERS

53. Basal Ganglia |

$:30 pM—Stockholm Room, Chase-Park Plaza Hotel

Chairman: R. E. DILL

3:30

3:45

4:00

4:15

4:30

4:45

Dissimilar effects of cyclic AMP and cyclic GMP on cholinergic
stimulation of the rat neostriatum. R. E. DILL, W. L. DAVIS and
I. THONNARD-PHILLIPS. Baylor Univ. Grad. Sch., Dallas, TX.

Dystonias elicited by an antipsychotic agent in relation of plasma
and red blood cell levels of butaperazine. D. L. GARVER, H. DEKIR-
MENJIAN, J. M. DAVIS and F. D. JONES. Illino:s State Psychiat. Inst.
and Univ. of Chicago, Chicago, IL.

Ontogeny of acetylcholinesterase in the neostriatum of rats. L. L.
BUTCHER and G. K. HODGE. UCLA, Los Angeles, CA.

Catecholamine synthetic enzyme changes associated with neuronal
activity. C. J. SCHLEHUBER, D. S. SEGAL and C. E. SPOONER. UCSD
Sch. of Med., La Jolla, CA.

Interrelationship between dopaminergic and cholinergic neurons
in the rat striatum. F. JAVOY, P. GUYENET, J-C. BEAUJOUAN,
J. GLOWINSKI and Y. AGID. College de France, Paris, France.

Biochemical, neuroendocrinological and clinical findings in man-
ganese workers. J. P. CONOMY, H. MARS, H. RODMAN and H.
RABINOVITCH. University Hosp., Cleveland, OH.
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WEDNESDAY MORNING

SYMPOSIUM

54. New Varieties of Synaptic Interaction

8:30 AM—Khorassan C, Chase-Park Plaza Hotel

Chatrman: G. M. SHEPHERD

Dendrodendritic synaptic interactions in the central nervous sys-
tem. G. M. SHEPHERD. Yale Univ. Sch. of Med., New Haven, CT.

Dendrodendritic synapses in the peripheral nervous system. D. M.
McDONALD. UCSF Sch. of Med., San Francisco, CA.

Electrical synaptic interactions in the mammalian central nervous
system. R. LLINAS. Univ. of Iowa, Iowa City, IA.

Membrane structure at chemical and electrical synapses. T. S.
REESE. NIH, Bethesda, MD.

WEDNESDAY MORNING

SYMPOSIUM

55. Biochemical and Pharmacological Aspects of Psychiatric Disorders

8:30 AM—Chase Club, Chase-Park Plaza Hotel

Co-Chairmen: R. WYATT
J. D. BARCHAS

Aspects of clinical and biological factors in manic-depressive ill-
nesses. E. ROBINS. Washington Univ. Sch. of Med., St. Louis, MO.

Biological aspects of neurological and neuroleptic drugs. R. BALDES-
SARINI. Harvard Med. Sch., Boston, MA.

The development of drugs which block psychomimetic agents.
E. DOMINO. Univ. of Michigan, Ann Arbor, MI.

Clinical pharmacology and theories of psychosis. J. DAVIS. Univ.
of Chicago, Chicago, IL.

The dopamine hypothesis of schizophrenia. S. MATTHYSSE. Har-
vard Med. Sch., Boston, MA.



WEDNESDAY MORNING

VOLUNTEER PAPERS

56. Vision: Organization, Central Interconnections

8:30 AM—Khorassan A, Chase-Park Plaza Hotel

Chairman: J. H. KAAS

8:30

8:45

9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

Bilateral branching of single ganglion cells. T. J. CUNNINGHAM
and J. A. FREEMAN. Vanderbilt Univ., Nashville, TN.

Intracellular recording and staining of optomotor neurons in fly
optic lobe. D. R. DVORAK, L. G. BISHOP and H. E. ECKERT. USC, Los
Angeles, CA.

Behavioral study of descending pathways from the deep layers of
superior colliculus in Tupaia glis. D. RACZKOWSKI, I. T. DIAMOND
and V. A. CASAGRANDE. Duke Univ., Durham, NC, and Univ. of
Wisconsin, Madison, WI.

The connections of the pulvinar nucleus in the grey squirrel
(Sciurus carolinensis) . J. A. ROBSON, E. C. MARSH and W. C. HALL.
Duke Univ., Durham, NC.

Afferent connections of the pulvinar nucleus in the tree shrew.
J. K. HARTING and V. A. CASAGRANDE. Univ. of Wisconsin, Madi-
son, WI.

Projections of individual laminae of the lateral geniculate nucleus
in the prosimian. K. K. GLENDENNING and E. A. KOFRON. Duke
Univ., Durham, NC.

Demonstration of geniculocortical relay cells in the squirrel mon-
key by means of retrograde transport of horseradish peroxidase.
M. WONG-RILEY. UCSF, San Francisco, CA.

Some cortical projections of the dorsomedial visual area in the owl
monkey (Aotus trivirgatus). C.S. LIN, E. WAGOR and J. H. KAAS.
Vanderbilt Univ., Nashville, TN.

The identification of relay neurons in the dorsal lateral geniculate
nucleus of primates by the method of retrograde transport of horse-
radish peroxidase. J. J. NORDEN. Vanderbilt Univ., Nashville, TN.

Cells in area 17 of monkey (Macaca mulatta) which give rise to
corticotectal and corticogeniculate pathways. R. D. LUND, J. S.
LUND, A. H. BUNT, A. E. HENDRICKSON and A. F. FUCHS. Univ. of
Washington Sch. of Med., Seattle, WA.
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11:00

11:15

Demonstration of retinal ganglion cell projections to the lateral
geniculate nucleus and superior colliculus of the monkey with
horseradish peroxidase. A. H. BUNT, A. E. HENDRICKSON, J. S. LUND,
R. D. LUND and A. F. FUCHS. Univ. of Washington, Seattle, WA.

The use of peroxidase transport to study the connections of the
cat’s visual system. C. GILBERT and J. P. KELLY. Harvard Med. Sch.,
Boston, M A.

WEDNESDAY MORNING

VOLUNTEER PAPERS

57. Motor Neurons

8:30 Am—-Starlight Room, Chase-Park Plaza Hotel

Chairman: R. E. COGGESHALL

8:30

8:45

9:00

9:15

9:30

9:45

10:00

10:15

68

A histochemical study of cervical motor neurons and the posterior
latissimus dorsi muscle in normal and dystrophic chickens. F. M.
SANSONE and F. J. LEBEDA. SUNY, Buffalo, NY.

Compartmentalization of motor unit innervation territories: im-
plications for motor nucleus organization. W. D. LETBETTER
Emory Univ., Atlanta, GA.

Unmyelinated fibers in human ventral roots. R. E. COGGESHALL,
T. B. STUBBS Il and M. T. SYKES. Univ. of Texas Med. Br., Galves
ton, TX.

Unmyelinated fibers in frog ventral roots. W. H. VANCE, R E
COGGESHALL and W. D. WILLIS. Marine Biomed. Inst., Univ. of
Texas Med. Br., Galveston, TX.

Functional changes following motoneuron axotomy. J. G. SCOTT,
J. B. MUNSON and L. M. MENDELL. Duke Med. Ctr., Durham, NC.

Stability of monosynaptic connections following peripheral nerve
cross union. L. M. MENDELL and J. G. SCOTT. Duke Med. Ctr,
Durham, NC.

Input-output relations in a heterogeneous population of motor
units: synaptic efficacy and tension production. R. E. BURKE, W. Z.
RYMER and J. V. WALSH, JR. NIH, Bethesda, MD.

Tension output from mammalian motor units to nonrepetitive
pulse trains. F. E. ZAJAC and J. YOUNG. Univ. of Maryland, Col-
lege Park, MD.



10:30

10:45

11:00

11:15

Firing patterns of motoneurons and their significance. D. A.
HARRIS and E. HENNEMAN. Harvard Med. Sch., Boston, MA.

Differences in proximal and distal conduction velocities of medial
gastrocnemius nerve fibers. P. COPACK, E. FELMAN, J. LIEBERMAN
and S. GILMAN. Columbia Univ. Col. of P. and S., New York, NY.

Relationship between size and excitability in spinal motoneurons.
H. P. CLAMANN. Med. Col. of Virginia, Richmond, VA.

Effects of eserine (physostigmine) on alpha motoneurons. M. C.
HICKEY and C. D. BARNES. Indiana State Univ., Terre Haute, IN.

WEDNESDAY MORNING

VOLUNTEER PAPERS

58. Developmental Neurobiology |

8:30 AM—Tiara Room, Chase-Park Plaza Hotel

Chairman: S. M. CRAIN

8:30

8:45

9:00

9:15

9:30

9:45

Early formation of synaptic networks in cultures of fetal mouse
cerebral neocortex and hippocampus. S. M. CRAIN, M. B. BORN-
STEIN and C. S. RAINE. Albert Einstein Col. of Med., Bronx, NY.

A quantitative study of synaptogenesis in the spinal cord of the
chick embryo. 1-W. CHU-WANG, R. W. OPPENHEIM and R. F. FOELIX.
Dept. of Ment. HIth., Raleigh, NC.

Formation of cockroach interganglionic connectives: an in vitro
analysis. R. R. PROVINE, L. ALOE and K. R. SESHAN. Washington
Univ., St. Louis, MO.

Origin and development of sensory neurons in an insect antenna.
J. R. SANES and J. G. HILDEBRAND. Harvard Med. Sch., Boston, MA.

Membrane electrical properties associated with morphogenesis in
L cells: relationship between divalent cations, cyclic nucleotides,
and prostaglandin E; (PGE;). P. NELSON, M. HENKART and
B. RANSOM. NIH, Bethesda, MD.

Time lapse and electron microscope studies of process formation
in L cells: a model for morphogenesis of process-bearing cells.
M. HENKART, A BREUER and P. NELSON. NIH, Bethesda, MD.
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10:00

10:15

10:30

10:45

11:00

11:15

Delay of oligodendrocyte differentiation by bromodeoxyuridine.
L. H. YOUNKIN and D. H. SILBERBERG. Univ. of Pennsylvania Sch. of
Med., Philadelphia, PA.

Hormonal regulation of cerebellar thymidine kinase activity and
DNA biosynthesis during early development: cortisol and thy-
roxine. M. E. WEICHSEL, JR. Michigan State Univ., East Lansing,
MI.

Differential labeling of growth cone vesicles by electron dense
tracers. M. DEL CERRO. Univ. of Rochester Med. Sch., Rochester, NY.

Neuronal localization of S-100 in neonatal and adult rat brain.
M. M. RAPPORT, H. LAEV, S. MAHADIK and L. GRAF. New York State
Psychiat. Inst., New York, NY.

Myelin deficiency in the CNS of dwarf (Snell’s) mice. P. J. REIER,
J-M. MATTHIEU and K. S. BROWN. NIH, Bethesda, MD.

Precursor dependent turnover measures of proteins in myelin and
myelinlike material during development. C. A. FISCHER and P.
MORELL. Albert Einstein Col. of Med., Bronx, NY, and Univ. of
North Carolina, Chapel Hill, NC.

WEDNESDAY MORNING

VOLUNTEER PAPERS

59. Neuroendocrinology 11

8:30 aAM—Empire Room, Chase-Park Plaza Hotel

Chairman: B. McEWEN

8:30

8:45

70

Corticosterone, cortisol, and estradiol bind differentially to specific
cell groups in rhesus monkey brain and pituitary. J. L. GERLACH,
B. S. McEWEN, D. W. PFAFF, S. MOSKOVITZ, M. FERIN, P. W. CARMEL
and E. A. ZIMMERMAN. Rockefeller Univ., New York, NY, and
Columbia Univ. Col. of P. and S., New York, NY.

Stress responsiveness is a function of the circadian rhythm of
adrenocortical activity. W. E. ENGELAND, M. F. DALLMAN, J. SHIN-
SAKO, C. M. WINGET and J. VERNIKOS-DANELLIS. UCSF, San Fran-
cisco, CA, and NASA-Ames Res. Ctr., Moffett Field, CA.



9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

Dexamethasone termination of stress-induced pituitary-adrenal
responses in the rat. E. ZIMMERMAN, B. BRANCH, C. N. PANG and
A.N. TAYLOR. UCLA Sch. of Med., Los Angeles, CA.

Mediation of the release of ACTH by the medial dorsal hypothala-
mus. W. E. GRIZZLE, L. P. SCHRAMM and D. S. GANN. Johns
Hopkins Univ. Sch. of Med., Baltimore, MD.

The role of the limbic system in the hypersecretion of ACTH
following adrenalectomy in the rat. J. P. ALLEN and C. F. ALLEN.
Sch. of Aerospace Med., Brooks AFB, TX, and Southwest Fndn. for
Res. and Ed., San Antonio, TX.

Effect of septal lesions on stress response patterns of plasma growth
hormone and prolactin as compared with adrenal stress responses.
J. A. SEGGIE and G. M. BROWN. Clarke Inst. of Psychiat., Toronto,
Canada.

Sedative effects on adrenocortical function. P. E. STOKES and
P.STOLL. Payne Whitney Clin., New York, NY.

Effects of adrenal glucocorticoids on synaptosomal uptake of
L-tryptophan. L. NECKERS and P. Y. SZE. Univ. of Connecticut,
Storrs, CT.

Midbrain raphe neurons: sensitivity to corticosteroids. S. S. MOSKO
and B. L. JACOBS. Princeton Univ., Princeton, NJ.

Laminar cell counts of neuron density and glia/neuron ratio in
cortical area 3 of rats given corticosterone neonatally. K. R.
BRIZZEE and E. HOWARD. Delta Regional Primate Res. Ctr.,
Covington, LA, Tulane Univ. Sch. of Med., New Orleans, LA, and
Johns Hopkins Med. Sch., Baltimore, MD.

A second site for binding of thyrotropin releasing hormone in rat
brain. D. R. BURT and S. H. SNYDER. Johns Hopkins Univ. Med.
Sch., Baltimore, MD.

The role of thyrotropin releasing factor and cyclic AMP in the
duration of amobarbital-induced narcosis. M. L. COHN and M.
COHN. Univ. of Pittsburgh, Pittsburgh, PA.

A



WEDNESDAY MORNING

VOLUNTEER PAPERS

60. Brain Stimulation and Behavior

8:30 am—Tiara Lounge South, Chase-Park Plaza Hotel

Chairman: D. C. GERMAN

8:30

8:45

9:00

9:15

9:30

9:45

10:00

10:15

10:30

72

Dopamine mediation of intracranial stimulation and amphetamine
reward in the rat. R. A. YOKEL, R. PANTEL and R. WISE. Sir George
Williams Univ., Montreal, Canada.

Are central dopaminergic neurons substrates for intracranial self-
stimulation? D. CARTER, A. G. PHILLIPS and H. C. FIBIGER. Univ. of
British Columbia, Vancouver, Canada.

Concurrent self-stimulation in the MFB, ventral tegmentum, and
locus ceruleus: the effects of p-amphetamine. G. F. KOOB, G. D.
WINGER, J. L. MEYERHOFF and Z. ANNAU. Johns Hopkins Univ.,
Baltimore, MD, and Walter Reed Army Inst. of Res., Washington,
DcC.

Monoamines in aversive midbrain stimulation. R. S. KISER, JR. and
R. M. LEBOVITZ. Univ. of Texas Hlth. Sci. Ctr., Dallas, TX.

Self-stimulation of the dorsal midbrain as a function of the interval
between conditioning and testing pulses. R. H. THALMANN. Baylor
Col. of Med., Houston, TX.

Activity of locus ceruleus units responsive to stimulation at rein-
forcing sites in alert monkey. D. C. GERMAN and E. E. FETZ. Univ.
of Washington, Seattle, WA.

Effect of sucrose application of lateral hypothalamic self-stimula-
tion in rats. T. R. SCOTT and M. LEMAISTRE. Univ. of Delaware,
Newark, DE.

Negative contrast effects were absent when reinforcing lateral
hypothalamic brain stimulation was switched to the contralateral
electrode. B. L. BROMLEY and D. K. TRANBERG. Moorhead State
Col., Moorhead, MN.

Prolonged changes in cortical unit activity following reinforcing
brain stimulation. P. I. RIVERA-DIAZ and J. J. KEENE. Univ. of
Puerto Rico Sch. of Med., San Juan, PR.



10:45 Cortical synchronous activity mediated by nucleus reticularis

11:00

11:15

thalami. C. D. YINGLING, G. L. KING and J. E. SKINNER. Rice Univ.,
Texas A. & M. Univ., Baylor Col. of Med., and Methodist Hosp.,
Houston, TX.

Eating, grooming, threat, and escape induced by medullary stimula-
tion in the cat. G. G. BERNTSON and H. C. HUGHES. Ohio State
Univ., Columbus, OH.

Enhanced verbal performance following human thalamic stimula-

tion. G. A. OJEMANN. Univ. of Washington, Seattle, WA.

WEDNESDAY MORNING

VOLUNTEER PAPERS

61. Neuronal Modeling

8:30 aAM—Stockholm Room, Chase-Park Plaza Hotel

Chairman: P. H. HARTLINE

8:30

8:45

9:00

9:15

9:30

9:45

10:00

A statistical analysis of the spontaneous activity from single units
in the anterior semicircular canal of the pigeon. J. P. LANDOLT and
M. J. CORREIA. Def. and Civil Inst. of Environ. Med., Downsview,
Canada, and Univ. of Texas Med. Br., Galveston, TX.

Analysis of spike train data. G. D. LANGE and P. H. HARTLINE.
UCSD Sch. of Med., San Diego, CA.

A computer model for quantitative trigger-zone simulation. D. K.
HARTLINE UCSD, La Jolla, CA.

A g Yx*ork model of the pyloric rhythm in the lobster stomato-
g 7% ganglion. H. S. WARSHAW and D. K. HARTLINE. UCSD, La
Joita, CA.

Evidence for a time varying process that determined membrane
conductance in the interspike interval. J. FOHLMEISTER, R. E.
POPPELE and R. L. PURPLE. Univ. of Minnesota, Minneapolis, MN.

A self organizing feature detecting neuronal net. W. B. MARKS.
NIH, Bethesda, MD.

Medullary discharge patterns and the control of breathing. I.
STAW, S. KATZ and A. D. HORRES. Med. Univ. of South Carolina,
Charleston, SC.
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10:15

10:30

10:45

11:00

11:15

The neurophysiological basis of ‘“distinctive features.” J. A.
ANDERSON. Brown Univ., Providence, RI.

A model for myotatic reflex control of upright stance in man.
E. BARAN and R. HERMAN. Temple Univ. Hith. Sci. Ctr., Philadel-
phia, PA.

Phase-shift theory of neural information processing in the cortex:
theoretical considerations and physiological evidence. W.
SCHNEIDER. Indiana Univ., Bloomington, IN.

A programmable electronic array for brain modeling. L. D. WITTIE.
SUNY at Buffalo, Amherst, NY.

A family of simple models relating reflex amplitude, variability
and intercorrelation to stimulus intensity. K. H. REID. Univ. of
Louisville Sch. of Med., Louisville, KY.

WEDNESDAY MORNING

VOLUNTEER PAPERS

62. Clinical Neurophysiology and EEG

8:30 AM—Park Room, Chase-Park Plaza Hotel

Chairman: J. S. BARLOW

8:30

8:45

9:00

9:15

74

EEG potentials time-locked to saccadic eye movements of reading
and optokinetic nystagmus: form, topography, and differential
attention aspects. J. S. BARLOW. Massachusetts Gen. Hosp.,
Boston, MA.

Evoked potential and reaction time correlates in monkeys during a
simultaneous visual discrimination task. L. M. CHALUPA, J. ROHR-
BAUGH, J. E. GOULD and D. B. LINDSLEY. UCLA, Los Angeles, CA.

Short and long latency components of the visual evoked response
in acquired childhood cortical blindness. M. S. DUCHOWNY, 1. P.
WEISS and A. B. BARNET. NIH, Bethesda, MD, and Children’s
Hosp., Washington, DC.

The effects of cocaine and p-amphetamine on simian electro-
encephalographic responses to photic driving. H. L. ALTSHULER,
N. R. BURCH, P. E. PHILLIPS and R. G. DOSSETT. Texas Res. Inst. of
Ment. Sci., and Baylor Col. of Med., Houston, TX.



9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

Firing of human temporal lobe neurons during smell testing.
E. HALGREN, R. RAUSCH, T. L. BABB and P. H. CRANDALL. UCLA,
Los Angeles, CA.

Evoked potential correlates of phonologic information processing.
D. FRIEDMAN, R. SIMSON, W. RITTER and 1. RAPIN. Albert Einstein
Col. of Med., Bronx, NY.

On the question of the use of electroconvulsive therapy. R. J.
GRIMM. Good Samaritan Hosp., Portland, OR.

Ultrastructure of neurons in turtle brainstem reticular formation.
D. B. NEWMAN. Stritch Sch. of Med., Loyola Univ., Maywood, IL.

Hippocampal responses to fimbrial and commissural stimulation.
P. J. BEST and C. E. OLMSTEAD. Univ. of Virginia, Charlottesuille,
VA, and UCLA, Los Angeles, CA.

Behavioral and electrophysiological measures of arousal in garter
snakes. M. L. ANDRY and M. W. LUTTGES. Univ. of Colorado,
Boulder, CO.

Exploratory sniffing and the hippocampal theta rhythm in the
Syrian golden hamster. F. MACRIDES. Worcester Fndn. for Exp.
Biol., Shrewsbury, MA.

EEG sensory evoked responses in early infancy malnutrition.
A. B. BARNET, M. VICENTINI and M. CAMPOS S. Children’s Hosp.
Natl. Med. Ctr., Washington, DC.

WEDNESDAY AFTERNOON

SYMPOSIUM

63. Hypothalamic Hormones

1:00 pM—Khorassan C, Chase-Park Plaza Hotel

Chairman: W. F. GANONG

Introductory remarks. W. F. GANONG. UCSF, San Francisco, CA.
Chemical nature. W. VALE. The Salk Inst., La Jolla, CA.

Relation to prolactin secretion. J. CLEMENS. Eli Lilly and Co.,
Indianapolis, IN.

75



Localization. E. A. ZIMMERMAN. Col. of P. and S., Columbia
Univ., New York, NY.

Regulation of aminergic neurons. W. F. GANONG. UCSF, San
Francisco, CA.

Physiological effects and clinical use in man. L. S. JACOBS. Wash-
ington Univ. Sch. of Med., St. Louis, MO.

Discussion.

WEDNESDAY AFTERNOON

SYMPOSIUM

64. Comparative Aspects of Forebrain Organization

1:00 pm—Chase Club, Chase-Park Plaza Hotel

Chairman: $. O. E. EBBESSON

76

Comparative studies of thalamocortical organization. 1. T. DIA-
MOND. Duke Univ., Durham, NC.

Parallels in organization between reptilian and mammalian
cortex. F. E. EBNER. Brown Univ., Providence, RI.

On the organization of the avian forebrain. H. ). KARTEN. SUNY,
Stony Brook, NY.

Anatomical and functional organization of the nurse shark telen-
cephalon. J. A. JANE. Univ. of Virginia, Charlottesville, VA.

Variation in telencephalic organization of anamniotes. R. G.
NORTHCUTT. Univ. of Michigan, Ann Arbor, MI.



WEDNESDAY AFTERNOON

VOLUNTEER PAPERS

65. Axonal Transport |

1:00 pMm—Khorassan A, Chase-Park Plaza Hotel

Chairman: B. GRAFSTEIN

1.00

1:15

1:30

1:45

2:00

2:15

2:45

Intraaxonal transport of horseradish peroxidase following intra-
vitreal injections in chicks. J. LaVAIL and M. LaVAIL. Harvard Med.
Sch. and Children’s Hosp. Med. Ctr., Boston, MA.

Organelles involved in retrograde axonal transport in chick retinal
ganglion cells. M. LaVAIL and J. LaVAIL. Harvard Med. Sch. and
Children’s Hosp. Med. Ctr., Boston, MA.

Dendritic transport of horseradish peroxidase in vivo and in vitro.
R. SMITH, C. GALL, S. DEADWYLER and G. LYNCH. Univ. of Cali-
fornia, Irvine, CA.

Circulation of synaptic vesicle membrane in neurons of spinal cord
explants. S. TEICHBERG, E. HOLTZMAN, S. M. CRAIN and E. R.
PETERSON. North Shore Univ. Hosp., Manhasset, NY, Cornell
Univ. Med. Col., New York, NY, Columbia Univ., New York, NY,
and Albert Einstein Col. of Med., Bronx, NY.

Demonstration of calcium-induced “tight junctions” between
cholinergic synaptic vesicles and the nerve terminal membrane:
implications for the vesicle hypothesis. A. F. BOYNE. Univ. of
Iowa, Iowa City, IA.

Axonal transport of serotonin and membrane glycoproteins in
metacerebral neurons of Aplysia californica. ). E. GOLDMAN, R. T.
AMBRON and J. H. SCHWARTZ. Publ. Hith. Res. Inst. and NYU
Med. Sch., New York, NY.

Glutamate and glutamine proximo-distal flow in the dorsal sensory
neuron. J. L. JOHNSON. Univ. of South Dakota Sch. of Med., Ver-
million, SD.

Axoplasmic transport of GABA from the cerebellar cortex to the
deep cerebellar nuclei of the rat. T. HATTORI, E. G. McGEER and
P. L. McGEER. Univ. of British Columbia, Vancouver, Canada.

77



WEDNESDAY AFTERNOON

VOLUNTEER PAPERS

66. Vestibular System |

1:00 pm—Starlight Room, Chase-Park Plaza Hotel

Chairman: B. W. PETERSON

1:00

1:30

1:45

2:00

2:15

2:30

2:45

78

Influence of dynamic stimuli on the multivalued relation between
maintained head position and rate of guitar-fish utricular afferents.
0. MACADAR, G. E. WOLFE and J. P. SEGUNDO. UCLA Sch. of Med.,
Los Angeles, CA.

Modification of the activity of vestibular units by visual input.
V. S. HENN, L. R. YOUNG and C. FINLEY. MIT, Cambridge, MA.

Eye movements and postural changes evoked by electrical stimula-
tion of the fish brain. L. S. DEMSKI and D. G. BAUER. Univ. of New
Mexico Sch. of Med., Albuquerque, NM.

The influence of vestibular receptors on visual motor control.
C. H. MARKHAM, M. S. ESTES and R. H. I. BLANKS. UCLA Sch. of
Med., Los Angeles, CA.

Labyrinthine control of cat forelimb motoneurons. R. A. MAUNZ,
M. MAEDA and V. J. WILSON. Rockefeller Univ., New York, NY.

Single unit firing patterns in the vestibular nuclei of alert rhesus
monkeys associated with passive whole body rotation, eye move-
ments, and attempted head movements. J. H. FULLER and F. A
MILES. NIMH, Bethesda, MD.

Vestibular connections to the reticular formation. C. ABZUG and
B. W. PETERSON. Rockefeller Univ., New York, NY.

Fluid dynamics in models of the semicircular canals. L. D. BENITEZ
and A. M. MARTINEZ. Natl. Med. Ctr., Mexico. D.F.



WEDNESDAY AFTERNOON

VOLUNTEER PAPERS

61. Developmental Neurobiology Il

1:00 M—Tiara Room, Chase-Park Plaza Hotel

Chairman: R. Y. MOORE

1:00

1:15

1:30

1:45

2:00

2:15

2:30

2:45

$:00

3:15

The development of retinotectal connections in the chick. W. J.
CROSSLAND, W. M. COWAN and L. A. ROGERS. Washingion Univ.
Med. Sch., St. Louis, MO.

The retinotectal projection in Xenopus laevis following left-right
exchanges of the eye rudiment. S. C. SHARMA and J. HOLLYFIELD.
New York Med. Col. and Columbia Univ., New York, NY.

Deprivation effects on time course of development of rabbit visual
cortex. P. GROBSTEIN, K. L. CHOW and P. C. FOX. Stanford Med.
Ctr., Stanford, CA.

Morphological changes in the tectal layers followed by reorganiza-
tion of retinotectal projection in goldfish. M. G. YOON. Dalhousie
Univ., Halifax, Nova Scotia, Canada.

Developmental analysis of the suprachiasmatic nucleus of the
hypothalamus. N. J. LENN, B. BEEBE and R. Y. MOORE. Univ. of
Chicago, Chicago, IL.

Evidence for directed growth of the optic tract in foreign nervous
tissue. M. C. PATON and R. R. CAPRANICA. Cornell Univ., Ithaca,
NY.

Siamese cat: receptive field position and anatomical distribution
of fibers in the corpus callosum. C. SHATZ. Harvard Med. Sch.,
Boston, MA.

Aspects of the development of afferent projections to the olfactory
cortex. G. F. MOXLEY and J. L. PRICE. Washington Univ. Sch. of
Med., St. Louis, MO.

Changes in the development of central monoamine neurons fol-
lowing treatment with 6-hydroxydopamine and 5,7-dihydroxytryp-
tamine at birth. C. SACHS and G. JONSSON. Karolinska Inst.,
Stockholm, Sweden.

Some effects on offspring produced by injecting pregnant mice with
subanesthetic doses of phenobarbital. L. D. MIDDAUGH, C. A.
SANTOS il and J. W. ZEMP. Med. Univ. of South Carolina, Charles-
ton, SC.

9



3:30

3:45

4:00

4:15

4:30

The appearance of norepinephrine in the developing spinal cord
of the chick. M. CASERTA, E. JOHNSON and L. ROSS. Cornell Med.
Col., New York, NY, and Med. Col. of Pennsylvania, Philadel-
phia, PA.

The postnatal maturation of the serotonergic system in the olfac-
tory bulb of the albino rat. L. T. GRAHAM, JR, and J. I. NURN-
BERGER. Indiana Univ. Med. Ctr., Indianapolis, IN.

Synaptic reorganization of the rat cerebellum degranulated by
postnatal X-irradiation. D. G. PURO and D. J. WOODWARD. Univ.
of Rochester Sch. of Med., Rochester, NY.

Decreases in cerebellar DNA synthesis induced by short periods
of postnatal malnutrition in rat pups. W. S. T. GRIFFIN, D. J.
WOODWARD and R. CHANDA. Univ. of Rochester, Rochester, NY.

Spatiotemporal variations in macromolecular composition of
membrane fractions from the trisected mesencephalon of the
chick embryo. H. CHEN and L. IRWIN. Wayne State Univ. Sch. of
Med., Detroit, M1.

WEDNESDAY AFTERNOON

VOLUNTEER PAPERS

68. Vision: Retinal Organization |

1:00 pm—Empire Room, Chase-Park Plaza Hotel

Chatrman: G. D. LANGE

1:00

1:15

1:30

1:45

80

Mathematical consequences of delayed lateral inhibition in the
Limulus retina. B. D. COLEMAN and G. H. RENNINGER. Carnegie-
Mellon Univ., Pitisburgh, PA, and Univ. of Guelph, Ontario,
Canada.

Patterned spike trains in Limulus optic nerve. H. l. KRAUSZ and
G. D. LANGE. UCSD, La Jolla, CA.

Squid optic nerve responses. P. H. HARTLINE and G. D. LANGE
UCSD, La Jolla, CA.

Chloride sensitive pathways in the perfused retina eyecup prepara-
tion of the mudpuppy. R. F. MILLER and R. F. DACHEUX. SUNY,
Buffalo, NY.



2:00

2:15

2:30

Laterally conducted signal and interactions occurring at light offset
in the proximal retina of Necturus. L. M. PROENZA. Univ. of
Georgia, Athens, GA.

A light microscopy analysis of anuran retinas, with special refer-
ence to the areae retinalis. R. G. CAREY and K. V. FITE. Univ. of
Massachusetts, Amherst, MA.

Intraretinal measurement of light-induced changes in extracellular
potassium. B. OAKLEY and D. G. GREEN. Univ. of Michigan, Ann
Arbor, MI.

WEDNESDAY AFTERNOON

VOLUNTEER PAPERS

69. Narcotics and Drugs of Abuse 1l

1:00 pM—Tiara Lounge South, Chase-Park Plaza Hotel

Chairman: J. M. DAVIS

1:00

1:15

1:30

1:45

2:00

2:15

Dopamine g-hydroxylase activity after chronic administration of
ethanol. P. Y. SZE, R. BEACH and S. FERGIONE. Univ. of Connecti-
cut, Storrs, CT.

Mechanism of potentiation of the alcohol withdrawal reaction by
drugs which inhibit norepinephrine synthesis. H. R. MATTHEWS.
Univ. of Texas Med. Sch., Houston, TX.

Depletion of regional brain calcium by ethanol and salsolinol:
selective antagonism by naloxone. D. H. ROSS. Univ. of Texas
Hlth. Sci. Ctr., San Antonio, TX.

Morphine and ethanol: intragastric and intravenous self-admin-
istration. S. G. SMITH, T. E. WERNER and W. M. DAVIS. Univ. of
Mississippi Sch. of Med., University, MS.

Effect of A%-THC and alcohol on nucleic acids and proteins in the
brain and liver of the chick embryo. A. JAKUBOVIC and P. L.
McGEER. Univ. of British Columbia, Vancouver, Canada.

Marijuana extract and cannabidiol differentially affect operant
performance as a function of deprivation. R. E. MUSTY, R. SANDS
and E. A. CARLINI. Escola Paulista de Medicina, Sao Paulo, Brazil.

81



2:30

2:45

EEG correlates of barbiturate addiction in monkeys. P. VRTUNSKI
and L. R. WOLIN. Ohio MH & MR Res. Ctr., Cleveland, OH.

Effects of long-term chronic exposure to delta-9-tetrahydrocanna-
binol in the rhesus monkey. E. N. SASSENRATH, G. P. GOO, J. D.
COWEN and L. F. CHAPMAN. Univ. of California Sch. of Med.,
Davis, CA, and California Primate Res. Ctr., Davis, CA.

WEDNESDAY AFTERNOON

VOLUNTEER PAPERS

70. Neurotransmitters: Distribution |

1:00 pmMm—Stockholm Room, Chase-Park Plaza Hotel

Chairman: M. J. KUHAR

1:00

1:15

1:30

1:45

2:00

2:15

82

Epinephrine concentrations in discrete brain nuclei of the rat
measured by mass fragmentography. S. H. KOSLOW and M.
SCHLUMPF. NIMH, St. Elizabeths Hosp., Washington, DC.

Concurrent measurement of picomole quantities of tryptophan, 5-
hydroxytryptophan, serotonin, 5-hydroxyindoleacetic acid, tyrosine,
dopamine and norepinephrine in the same sample from brain
areas of rat and pigeon. J. D. LANE, J. E. SMITH and M. H. APRISON.
Indiana Univ. Med. Ctr., Indianapolis, IN.

Identificat! 21 of cytochemical products at reaction sites for biogenic
amines. J. G. WOOD and F. D. PRENTICE. Univ. of Texas Med.
Sch., Houston, TX.

Regional distribution of cyclic nucleotides in rat brain as deter-
mined after microwave fixation techniques. R. H. LENOX, J. L.
MEYERHOFF and H. L. WRAY. Walter Reed Army Inst. of Res.,
Washington, DC.

Antibody to dopamine and tyramine. G. M. BROWN and L. J.
GROTA. Univ. of Toronto, Toronto, Canada, and Univ. of
Rochester, Rochester, NY.

Octopamine-containing neurons in the lobster nervous system.
B. G. WALLACE, B. R. TALAMO, P. D. EVANS and E. A. KRAVITZ. Har-
vard Med. Sch., Boston, MA.



2:30 Tilt-analysis of pleomorphic vesicles in the superficial layers of the

2:45

superior colliculus of two primate species. M. TIGGES, J. TIGGES
and R. H. LANGE. Emory Univ., Atlanta, GA, and Justus-Liebig
Univ., Giessen, FRG.

Light autoradiographic localization of cholinergic muscarinic sites
in rat brain. M. J. KUHAR and H. I. YAMAMURA. Johns Hopkins
Univ. Sch. of Med., Baltimore, MD.

WEDNESDAY AFTERNOON

VOLUNTEER PAPERS

71. Central Autonomic Regulation

1:00 pMm—Park Room, Chase-Park Plaza Hotel

Chairman: M. A. NATHAN

1:00

1:15

1:30

1:45

2:00

2:15

Prostaglandins in normal thermoregulation. Q. J. PITTMAN, W. L,
VEALE and K. E. COOPER. Univ. of Calgary, Calgary, Alberta,
Canada.

Mechanism of action on the hypothalamus of an antipyretic drug
during the hyperthermia evoked by an endotoxin, a prostaglandin,
5-HT or 5,6-DHT. M. B. WALLER and R. D. MYERS. Purdue Univ.,
Lafayette, IN.

Hypertension of adrenomedullary origin from lesion of anterior
hypothalamus in rat. M. A. NATHAN and D. J. REIS. Cornell Univ.
Med. Col., New York, NY.

Hippocampectomy in rhesus monkeys: effects on plasma cortisol
during two stressful conditions. W. J. JACKSON and Q. R. REGESTEIN.
Med. Col. of Georgia, Augusta, GA, and Peter Bent Brigham
Hosp., Boston, MA.

Ultrastructure of nucleus solitarius and parasolitarius in the rat.
J. E. JOHNSON, JR, and W. R. MEHLER. Ames Res. Ctr., NASA,
Moffett Field, CA.

Effect of beta-adrenergic blocking agents on central regulation of
blood pressure. L. R. KLEVANS, J. L. KOVACS and R. KELLY. Hoff-
mann-La Roche Inc., Nutley, N]J.

83



2:30

2:45

Autonomic nervous system involvement in cardiac dysfunction.
K. C. CORLEY and H. P. MAUCK. Med. Col. of Virginia, Richmond,
VA.

Effects of spinal cord injury on blood flow and cardiovascular func-
tion. H. GOLDMAN, W. G. BINGHAM and S. J. FRIEDMAN. Okhio State
Univ. Med. Sch., Columbus, OH.

WEDNESDAY AFTERNOON

VOLUNTEER PAPERS

72. Axonal Transport Il

3:30 pM—Khorassan A, Chase-Park Plaza Hotel

Chatrman: S. OCHS

3:30

3:45

4:00

4:15

4:30

4:45

84

Changes in goldfish retinal ganglion cells following intraocular
injection of vincristine. W. R. WHITE and B. GRAFSTEIN. Cornell
Univ. Med. Col., New York, NY.

Movements of organelles in frog axons studied by time-lapse
cinemicrography and computer analysis. D. S. FORMAN, A. L.
PADJEN and G. R. SIGGINS. NIMH, St. Elizabeths Hosp., Wash-
ington, DC.

Biochemical and autoradiographic study of median and dorsal
raphe projections and transport rate using radioactive proline.
E. C. AZMITIA, JR. and M. SEGAL. NIMH, St. Elizabeths Hosp.,
Washington, DC.

In vitro release of protein from axons during rapid axonal
transport. J. F. HINES, M. M. GARWOOD and L. A. FORSYTH. Texas
Woman’s Univ., Denton, TX.

Fast axoplasmic transport in rats: a measurement of rate as a
function of age. I. NADELHAFT and F. RONCO. VA Hosp. and Univ.
of Pittsburgh Sch. of Med., Pittsburgh, PA.

“Routing” of fast transported materials in nerve fibers. S. OCHS
and J. ERDMAN. Indiana Univ. Sch. of Med., Indianapolis, IN.



WEDNESDAY AFTERNOON

VOLUNTEER PAPERS

73. Vestibular Systems |1

3:30 pm—Starlight Room, Chase-Park Plaza Hotel

Chairman: J. M. GOLDBERG

3:30

3:45

4:00

4:15

4:30

4:45

5:00

5:15

Evidence concerning a vestibular contribution to spontaneous al-
ternation in rats: a progress report. L. ABRAHAM, M. POTEGAL
and S. MANNING. Columbia Teachers Col., New York State
Psychiat. Inst., and Hunter Col., CUNY, New York, NY.

Innervation patterns of the horizontal semicircular canal in
Rhinobatos productus. R. F. DUNN, D. P. O'LEARY and V. HONRUBIA.
UCLA, Los Angeles, CA.

Diverse afferent responses from the horizontal semicircular canal
in Rhinobatos productus. D. P. O'LEARY, R. F. DUNN and V. HON-
RUBIA. UCLA Sch. of Med., Los Angeles, CA.

Response characteristics of first-order semicircular canal neurons
in the cat. M. S. ESTES, R. H. I. BLANKS and C. H. MARKHAM. UCLA
Sch. of Med., Los Angeles, CA.

Response dynamics of peripheral otolith neurons in barbiturate
anesthetized squirrel monkey. J. M. GOLDBERG and C. FERNANDEZ.
Univ. of Chicago, Chicago, IL.

Hair cell types in goldfish vestibular maculae. C. PLATT. Univ.
of California, Berkeley, CA.

Organization of the superior vestibular nucleus of the squirrel
monkey. W. K. ABEND. Univ. of Chicago, Chicago, IL.

Responses of first and second order vestibular neurons in gerbil.
L. W. SCHNEIDER and D. J. ANDERSON. Univ. of Michigan, Ann
Arbor, MI.

85



WEDNESDAY AFTERNOON

VOLUNTEER PAPERS

74. Vision: Retinal Organization 1l

3:30 pM—Empire Room, Chase-Park Plaza Hotel

Chairman: G. D. LANGE

3:30

3:45

4:00

4:15

4:30

4:45

Lateral spread of light adaptation in the rat retina. D. G. GREEN
and L. TONG. Univ. of Michigan, Ann Arbor, MI.

How to account for “hypercomplex” visual processing in periph-
eral directionally sensitive units. H. J. WYATT and N. W. DAW,
Washington Univ. Sch. of Med., St. Louis, MO.

Quantitation of ganglion cell responses to multiple stimulus con-
ditions in pigeon retina. R. BINGGELL. USC Sch. of Med., Los
Angeles, CA.

Midget bipolar cells in the ground squirrel retina. R. W. WEST.
Memorial Univ. of Newfoundland, St. John’s, Newfoundland.

Geometry of receptive fields of cat retinal ganglion cells.
K. BEHREND and H. SCHARSTEIN. MPI f. Biophys. Chemie, Goet-
tingen, and MPI f. Verhaltensphysiol., Seewiesen, West Germany.

Development of receptive field properties during the critical
developmental period in cats. D. I. HAMASAKI and J. T. FLYNN.
Bascom Palmer Eye Inst., Univ. of Miami, Miami, FL.

WEDNESDAY AFTERNOON

VOLUNTEER PAPERS

75. Narcotics and Drugs of Abuse 111

3:30 pmMm—Tiara Lounge South, Chase-Park Plaza Hotel

Chairman: J. M. DAVIS

3:30 Effects of amphetamine on avoidance behavior in enucleated

86

BALB/cJ mice. R.S. DYER and D. A. WELDON. Towson State Col.,

Baltimore, MD.



3:45

4:00

4:15

4:30

4:45

Relative potencies of amphetamines and methylphenidate on
mood and activation in man and stereotyped behavior and
locomotor activity in rats. R. C. SMITH, J. M. DAVIS and F.
SCHLEMMER. Illinois State Psychiat. Inst. and Univ. of Chicago,
Chicago, IL.

Critical interval for loss of behavioral response to amphetamine
after hypothalamic injections of 6-hydroxydopamine. G. N. ERVIN,
R. C. YOUNG and G. P. SMITH. Cornell Univ. Med. Col., New York,
NY.

Primary role of the nigro-striatal dopamine pathway in the media-
tion of amphetamine responses in the rat. |. CREESE and S. D.
IVERSEN. Cambridge Univ., England, and Johns Hopkins Univ.
Med. Sch., Baltimore, MD.

Neuropsychopharmacology of methaqualone. W. O. BOGGAN. Med.
Univ. of South Carolina, Charleston, SC.

The role of serotonin in the discriminative stimulus properties of
mescaline. R. G. BROWNE and B. T. HO. Texas Res. Inst. of Ment.
Sci., Houston, TX.

WEDNESDAY AFTERNOON

VOLUNTEER PAPERS

76. Neurotransmitters: Distribution 1

$:30 pM—Stockholm Room, Chase-Park Plaza Hotel

Chairman: L. S. VAN ORDEN Iil

3:30

3:45

4:00

Specific identification of serotoninergic axon terminals in rat
cerebral cortex. A. BEAUDET and L. DESCARRIES. Univ. of Montreal,
Montreal, Quebec, Canada.

Neurotransmitter identification in small, fluorescent cells of rat
paracervical ganglia by microspectrofluorometry and immuno-
histochemistry. H. A. BAKER, J. A. REDICK, W. J. SCHNUTE and
L. S. VAN ORDEN lll. Univ. of Iowa, Iowa City, IA.

The distribution of catecholamine-containing perikarya in Macaca
speciosa. J. R. SLADEK, JR. and D. L. GARVER. Univ. of Rochester,
Rochester, NY, and Illinois State Psychiat. Inst., Chicago, IL.

87



4:15

4:30

4:45

Innervation of the cat spinal cord vasculature by the catechola-
mine containing fibers. J. D. IRVIN, E. T. ANGELAKOS and J. L.
OSTERHOLM. Hahnemann Med. Col., Philadelphia, PA.

Acetylcholine levels after electrical stimulation of the cholinergic
septal-hippocampal pathway. H. ROMMELSPACHER and M. J. KUHAR.
Johns Hopkins Univ. Sch. of Med., Baltimore, MD.

Catecholamine levels in traumatized spinal cord. W. G. BINGHAM,
R. RUFFOLO and S. J. FRIEDMAN. Ohio State Univ. Med. Sch.,
Columbus, OH.

THURSDAY MORNING

SYMPOSIUM

77. Neuroscience Now: Education, Manpower, and Opportunities

8:30 AM—Khorassan C, Chase-Park Plaza Hotel

Chairman: E. M. SHOOTER

The institutional base for education in neuroscience. L. H.
MARSHALL, J. A. RIVERA and H. W. MAGOUN. Natl. Res. Council,
Washington, DC, and Society for Neuroscience, Bethesda, MD.

Survey of manpower in research and teaching: concepts and issues.
E. M. SHOOTER. Stanford Univ., Stanford, CA.

Characterization and demography of neuroscientists. L. R. HARMON.
Natl. Res. Council, Washington, DC.

Support of education in neuroscience and opportunities for career
employment: some dilemmas. T. J. KENNEDY, JR. NIH, Bethesda,
MD.



THURSDAY MORNING

VOLUNTEER PAPERS

78. Neural Pathways

8:30 AM—Chase Club, Chase-Park Plaza Hotel

Chairman: F. W. L. KERR

8:30 A computer system for use with the autoradiographic method

8:45

9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

for tracing axonal connections. J. L. PRICE, D. F. WANN and W. M.
COWAN. Washington Univ. Sch. of Med., St. Louis, MO.

The use of tritiated leucine and proline to map efferent projec-
tions of cells in the cat dorsal column nuclei. K. J. BERKLEY.
Florida State Univ., Tallahassee, FL.

Autoradiographic tracing of projections from preoptic area and
anterior hypothalamus in the rat. L. A. CONRAD and D. W. PFAFF.
Rockefeller Univ., New York, NY.

Differentiation of axon systems using a specific axon protein
marker. B. K. HARTMAN and R. LIM. Washington Univ. Sch. of
Med., St. Louis, MO, and Univ. of Chicago, Chicago, IL.

Immunohistochemical localization of choline acetyltransferase in
certain structures of the central nervous system. P. L. McGEER,
E. G. McGEER and V. K. SINGH. Univ. of British Columbia, Van-
couver, Canada.

Raphe-reticular formation connections in the cat. E. T. PIERCE.
Harvard Med. Sch., Boston, MA.

Does the nucleus raphe pontis have chemosensor or neuroendo-
crine functions? M. E. SCHEIBEL and A. B. SCHEIBEL. UCLA, Los
Angeles, CA.

The afferent and efferent connections of the anterior olfactory
nucleus in the rabbit as studied with the autoradiographic and
horseradish peroxidase axon tracing methods. R. BROADWELL.
Univ. of Wisconsin, Madison, WI.

Connections of the amygdala with the bad nucleus of the stria
terminalis and the hypothalamus in the rat and cat. J. E. KRETTEK
and J. L. PRICE. Washington Univ. Sch. of Med., St. Louis, MO.

Projections of the nonspecific thalamic nuclei in the rat. M. A.
HERKENHAM. Northeastern Univ., Boston, MA.

89



11:00

11:15

11:30

Connectivity of body representation in the ventroposterior nucleus
of the macaque thalamus. P. R. LOE, B. L. WHITSEL and D. A.
DREYER. Univ. of North Carolina, Chapel Hill, NC.

Differential projections of two sectors of the inferotemporal cortex
in the rhesus monkey. M. MOSS. Northeastern Univ., Boston, MA.

Ascending pathways in the posterolateral funiculus of the monkey
spinal cord. D. E. NIJENSOHN and F. W. L. KERR. Mayo Fndn.,
Rochester, MN.

THURSDAY MORNING

VOLUNTEER PAPERS

79. Tissue Culture
8:30 AM—Khorassan A, Chase-Park Plaza Hotel

Chairman: H. M. GELLER

8:30

8:45

9:00

9:15

9:30

9:45

Rapid repair of abnormalities in the myelin sheath induced by
glycerol treatment of cultured spinal ganglia. R. YU and M. BUNGE.
Univ. of Texas Med. Br., Galveston, TX, and Washington Univ.
Sch. of Med., St. Louis, MO. :

Response of rat dorsal root and superior cervical ganglion cultures
to congeners of chlorpromazine. N. R. WEST. Washington Univ.
Sch. of Med., St. Louis, MO.

3H-3-O-Methyl-p-glucose uptake in organotypic cultures of cere-
bellum and meninges. K. RENKAWEK, M. SPATZ, M. R. MURRAY
and |. KLATZO. NIH, Bethesda, MD.

Glial-endothelial interactions in vitro: release of cultured human
endothelia topoinhibition by C6 astrocytoma conditioned media.
H. T. HUTCHISON, R. L. SUDDITH, P. J. KELLY, K. WERRBACH, T.
COLMORE and B. HABER. Univ. of Texas Med. Br., Galveston, TX.

Physiology and pharmacology of the tuberal hypothalamus in
tissue culture. H. M. GELLER, M. A. BROSTROM and B. McL. BRECK-
ENRIDGE. CMDNJ-Rutgers Med. Sch., Piscataway, NJ.

Primary explant cultures of rat brain regions: catecholamine
production in brain stem cultures. W. J. SHOEMAKER, M. SCHLUMPF,
D. 5. FORMAN, G. R. SIGGINS and F. E. BLOOM. NIMH, St. Elizabeths
Hosp., Washington, DC.



10:00

10:15

10:30

10:45

11:00

11:15

Differentiated neurons in cell cultures of fetal rat brain. E. GOD-
FREY, P. NELSON, A. BREUER and R. SCHRIER. NIH, Bethesda, MD.

Chemosensitivity of mouse spinal cord neurons in cell culture.
B. RANSOM, E. GILLER and P. NELSON. NIH, Bethesda, MD.

Regulation of electrical activity in mouse neuroblastoma clone
NI1E-115. J. TUTTLE and E. RICHELSON. Johns Hopkins Univ. Sch.
of Med., Baltimore, MD.

Reserpine sensitive uptake, synthesis and storage of catechola-
mines in adrenergic neuroblastoma cells. X. O. BREAKEFIELD and
M. W. NIRENBERG. NIH, Bethesda, MD.

Dopamine uptake in the somatic cell hybrid line NX31. P. R.
MYERS and W. G. SHAIN. Armed Forces Radiobiol. Res. Inst.,
Bethesda, MD.

Effects of superoxide dismutase and Oz on the growth inhibitor
action 6-hydroxydopamine on neuronal and nonneuronal cells
in culture. L. E. De BAULT. Univ. of Iowa Col. of Med., Iowa City,
I4.

THURSDAY MORNING

VOLUNTEER PAPERS

80. Extraocular Movements
8:30 AM—Starlight Room, Chase-Park Plaza Hotel

Chatrman: A. F. FUCHS

8:30

8:45

9:00

9:15

Some afferent connections of the oculomotor complex in the cat.
A. M. GRAYBIEL. MIT, Cambridge, MA.

Representation of direction of eye movement in activity of
reticular formation neurons. B. COHEN and V. HENN. M¢. Sina:
Sch. of Med., CUNY, New York, NY.

Monosynaptic reticulo-oculomotor projections in the cat. S. M.
HIGHSTEIN, B. COHEN and K. MATSUNAMI. Mt. Sinai Sch. of Med.,
CUNY, New York, NY.

Role of striate cortex and superior colliculus in visual guidance
of saccadic eye movements in monkey. C. W. MOHLER and R. H.
WURTZ. NIMH, Bethesda, MD.
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9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

Activity of simian MLF fibers related to eye movement and ade-
quate vestibular stimulation. W. M. DAVIS-KING, S. G. LISBERGER,
A. F. FUCHS and L. C. EVINGER. Univ. of Washington, Seattle, WA.

Fastigial unit responses in alert monkeys to natural vestibular
stimuli. E. P. GARDNER and A. F. FUCHS. Univ. of Washington,
Seattle, WA.

Eye movement and vestibular fibers in monkey flocculus. S. G.
LISBERGER and A. F. FUCHS. Univ. of Washington, Seattle, WA.

Effects of wearing telescopic spectacles on the vestibulo-ocular
response of rhesus monkeys. F. A. MILES and J. H. FULLER. NIMH,
Bethesda, MD.

MLF fiber activity in monkey during visually elicited and vestib-
ular eye movement. J. POLA. Johns Hopkins Univ., Baltimore,
MD.

Influence of head-position on excitation-patterns of oculomotor
neurons during nystagmus. D. L. MEYER, D. SCHOTT, U. BUTTNER
and K.-P. SCHAEFER. UCSD, La Jolla, CA, and Univ. of Goettingen,
Germany.

Eye movements to the predictable aspects of randomized target
motions. P. E. HALLETT and A. D. LIGHTSTONE. Univ. of Toronto,
Toronto, Ontario, Canada.

Figure distortions elicited by visual tracking. B. BRIDGEMAN, M. J.
MAYER and L. GLEN. Univ. of California, Santa Cruz, CA.

THURSDAY MORNING

VOLUNTEER PAPERS

81. Developmental Neurobiology 1l

8:30 AM—Tiara Room, Chase-Park Plaza Hotel

Chairman: S. P. HICKS

8:30

8:45

92

Maturation of respiration and heart rate during sleep in kittens.
D. J. McGINTY, T. BAKER, S. HAMADA and M. STEVENSON. V4 Hosp.,
Sepulveda, and UCLA, Los Angeles, CA.

The ontogeny of supraspinal input to chick spinal cord: a be-
havioral study. R. W. OPPENHEIM. Dept. of Ment. Hith., Raleigh,
N.C.



9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

Development of motoric activity in kittens. M. S. LEVINE, C. D.
HULL and N. A. BUCHWALD. Ment. Retardation Res. Ctr., UCLA,
NPI, Los Angeles, CA.

Interdependence of regions of motor-sensory cortex in developing
locomotor placing responses in rats. S. P. HICKS and C. J. D’AMATO.
Univ. of Michigan Med. Ctr., Ann Arbor, MI.

Patterned motor output in the 7-day chick embryo. A. BEKOFF.
Washington Univ., St. Louis, MO.

Development of central regulation of habituation of the gill
withdrawal reflex in Aplysia. K. LUKOWIAK and B. PERETZ. Univ.
of Kentucky Med. Ctr., Lexington, KY.

Selective exposure does not quickly modify orientation selectivity
of visual cortex in paralyzed, anesthetized kittens. M. P. STRYKER.
MIT, Cambridge, MA.

Relative effects of visual deprivation and binocular competition
on responses of striate cortex cells in the cat. K. E. KRATZ and
P. D. SPEAR. Kansas State Univ., Manhattan, KS.

Postnatal development of visual acuity, cytoarchitectural and
chemical organization of the striate cortex and growth of the
brain, pituitary and adrenals in the squirrel monkey. B. KAACK,
J. M. ORDY and K. R. BRIZZEE. Delta Regional Primate Res. Ctr.,
Covington, LA.

Disuse supersensitivity of auditory behavior and physiology. K. R.
HENRY and M. D. McGINN. Univ. of California, Davis, CA.

Effect of chronic protein malnutrition on ontogeny of transcortical
evoked potentials in rats. W. B. FORBES, W. C. STERN, P. J. MOR-
GANE, T. L. KEMPER, C. D. WEST and O. RESNICK. Worcester Fndn.
for Exp. Biol., Shrewsbury, MA.

Behavioral effects of hippocampal X-irradiation. R. KAPLAN, R. B.
WALLACE and J. WERBOFF. Univ. of Hartford, West Hartford, CT.
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THURSDAY MORNING

VOLUNTEER PAPERS

82. Auditory System

8:30 aAM—Empire Room, Chase-Park Plaza Hotel

Chairman: G. MOUSHEGIAN

8:30

8:45

9:00

9:15

9:30

9:45

10:00

10:15

10:30

94

Kinetics of noise-induced reduction and recovery of mammalian
cochlear microphonic response. D. G. DRESCHER. Central Inst. for
the Deaf, St. Louis, MO.

Short-latency auditory responses in man: stimulus following to
monaural and binaural sounds. G. M. GERKEN, G. MOUSHEGIAN,
R. D. STILLMAN and A. L. RUPERT. Callier Ctr. for Communication
Disorders, Dallas, and Univ. of Texas at Dallas, Richardson, TX.

Auditory sensory epithelial development in the bullfrog. C. W. LI
and E. R. LEWIS. Univ. of California, Berkeley, CA.

Processing of simple and complex stimuli by the globular and
multipolar cell areas of the kangaroo rat cochlear nuclei. D. M.
CASPARY, A. L. RUPERT and G. MOUSHEGIAN. Southern Illinois
Univ. Sch. of Med., Springfield, IL, Callier Ctr. for Communication
Disorders and Univ. of Texas, Dallas, TX.

Properties of responses to tones and noise of single cells in the
dorsal cochlear nucleus of unanesthetized cats. E. YOUNG and
W. E. BROWNELL. Univ. of Chicago, Chicago, IL.

Tonotopic organization of neurons in nucleus magnocellularis
and nucleus laminaris of the chicken. E. W. RUBEL and T. PARKS.
Yale Univ., New Haven, CT.

Electrophysiological observations in the cochlear nuclear com-
plex. D. T. KENNEDY. Wayne State Univ., Detroit, MI.

Parallel alterations in electrocorticogram patterns and spon-
taneous multi-unit activity of the auditory system in paralyzed
cats. G. HUMPHREY and S. ORMAN. Univ. of Illinois Med. Ctr.,
Chicago, IL.

The organization of projections from nucleus magnocellularis to
nucleus laminaris in the chicken. T. PARKS and E. W. RUBEL. Yale
Univ., New Haven, CT.



10:45

11:00

11:15

Coding of species specific vocalization in the auditory midbrain
nucleus of the guinea fowl. H. SCHEICH, R. KOCH and G. LANGNER.
Max Planck Inst. f. Biophys. Chem., Gottingen, F. R. Germany.

The differential telencephalic projections of the subdivisions of
the medial geniculate of the rat. D. K. RYUGO and H. P. KILLACKEY.
Univ. of California, Itvine, CA.

Trophic effects of deafferentation on synaptic ending of Golgi
type II cells in the medial geniculate body of cats. D. K. MOREST.
Harvard Sch. of Med., Boston, MA.

THURSDAY MORNING

VOLUNTEER PAPERS

83. Habituation and Conditioning

8:30 AM—Tiara Lounge South, Chase-Park Plaza Hotel

Chairman: J. M. FUSTER

8:30

8:45

9:00

9:15

9:30

9:45

First-order interneurons: sensitization and habituation. M. D.
EGGER and C. H. CONE. Yale Univ., New Haven, CT.

The structural correlates of visual inattention following ectosyl-
vian lesions in the cat. S. HORENSTEIN, R. G. SCHWARZ, T. YAMA-
MOTO and P. A. YOUNG. St. Louis Univ., St. Louis, MO.

Neuronal responses to environmental stimuli of behavioral sig-
nificance in the thalamus and frontal cortex of the squirrel
monkey (Saimiri sciureus). R. B. GOLDBERG and J. M. FUSTER.
UCLA, Los Angeles, CA.

Single unit response decrements in the inferior colliculus of
decerebrate cats during repeated acoustic stimulation. D. E. REGAN
and J. BUCHWALD. UCLA, Los Angeles, CA.

Changes in cortical excitability associated with the development
of cortically reinforced conditioned response. J. E. BOSTON and
C. KANDEL. RPI, Troy, NY.

Alterations of reticular responses during repetitive vestibular,
cutaneous and cortical stimulation: CNS analogs of habituation
and sensitization? B. W. PETERSON, J. 1. FRANCK and N. G.
DAUNTON. Rockefeller Univ., New York, NY.
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10:00
10:15

10:30

10:45

11:00

11:15

Effect of unconditioned stimulus intensity on spinal conditioning.
A. R. LIGHT and R. G. DURKOVIC. SUNY Upstate Med. Ctr., Syra-
cuse, NY.

Role of the contralateral spinal roots in spinal habituation. D. R.
KEPPNER and P. ROCCAFORTE. Illinois Inst. of Technol., Chicago,
IL.

Differences in extracellular current required to activate cortical
neurons of different auditory receptive properties as functions of
stimulus, stimulus-association, and conditioning. C. D. WOODY,
J. D. KNISPEL, T. J. CROW and P. A. BLACK-CLEWORTH. Ment.
Retardation Res. Ctr., UCLA, Los Angeles, CA.

Neural coding of reinforcing and aversive conditioning in the
rat. M. I. PHILLIPS. Univ. of Iowa, Iowa City, IA.

Classically conditioned eye blink and changes in activity in the
precruciate cortex and thalamus in the cat. S. D. CHANDLER and
S. L. LILES. LSU Med. Ctr., New Orleans, LA.

Unit activity and evoked potentials during readout from memory.
E. SCHWARTZ, A. RAMOS and E. R. JOHN. New York Med. Col.,
New York, NY.

THURSDAY MORNING

VOLUNTEER PAPERS

84. Brain Lesions and Behavior

8:30 AM—Stockholm Room, Chase-Park Plaza Hotel

Chairman: P. S. GOLDMAN

8:30

8:45

9:00

96

Pattern distribution as a cue in visual discrimination in striate
lesioned hooded rats. D. D. STRACHAN and T. D. PARKER. Loyola
Univ., Chicago, IL.

Anatomical and behavioral studies of striate and extrastriate visual
cortex in the bushbaby, G. senegalensis. F. ATENCIO and J. P.
WARD. Duke Univ., Durham, NC.

Intermodal transfer in the prosimian bushbaby (Galago sene-
galensts) with lesions of posterior neocortex. J. P. WARD and
J. FRANK. Memphis State Univ., Memphis, TN.



9:15

9:30

9:45

10:00

10:15

10:30

10:45

11:00

11:15

11:30

11:45

12:00

Size constancy discrimination in brain-lesioned monkeys: evidence
for critical efferent pathways of inferotemporal cortex. L. G.
UNGERLEIDER. Stanford Univ., Stanford, CA.

Cryogenic depression of prefrontal cortex: spatial vs. nonspatial
memory defect. R. H. BAUER and J. M. FUSTER. UCLA, Los Angeles,
CA.

Prefrontal electrocortical correlates of cue position during per-
formance of delayed response tasks by monkeys. S. C. ROSEN,
A. GADOTTI and J. S. STAMM. SUNY, Stony Brook, NY.

Alternation behavior in cats with small ablations of medial
visual cortex. J. WINER and J. F. LUBAR. Duke Univ., Durham, NC,
and Univ. of Tennessee, Knoxville, TN.

Feasibility of spinal cord or brain surgery in fetal rhesus monkeys.
E. TAUB, G. BARRO, E. A. MILLER, P. N. PERRELLA, A. JAKNIUNAS,
P. S. GOLDMAN, J. M. PETRAS, C. C. DARROW Ii and D. F. MARTIN.
Inst. for Behavioral Res., Silver Spring, MD, NIMH, Bethesda,
MD, Walter Reed Army Inst. of Res., Washington, DC, and Litton
Bionetics, Inc., Kensington, MD.

Failure to find recovery of function after two-stage frontal lesions
in aged rats. D. G. STEIN and A. FIRL. Clark Univ., Worcester, MA.

Involvement of nigro-neostriatal dopaminergic neurons in the
acquisition of a conditioned avoidance response. A. P. ZIS, H. C.
FIBIGER and A. G. PHILLIPS. Univ. of British Columbia, Vancouver,
Canada.

Contribution of the caudo-putamen to spontaneous alternation
in rats. M. POTEGAL and L. R. SQUIRE. New York State Psychiat.
Inst., New York, NY, and VA Hosp., San Diego, CA.

Deficit in passive avoidance behavior following bilateral medial
forebrain bundle lesions in rats. J. P. HEYBACH and G. D. COOVER.
Northern Illinois Univ., DeKalb, IL.

Nerve growth factor facilitates recovery of both learned and
unlearned behaviors after parasagittal lateral hypothalamic knife
cuts. G. L. WEST. Univ. of Oklahoma HIth. Sci. Ctr., Oklahoma
City, OK.

The effect of light and dark on the recovery period following
lateral hypothalamic lesions. L. HARRELL and S. BALAGURA. Univ.
of Massachusetts, Amherst, MA.

Thalamic stimulation and lesion effects upon limbic induced
aggression. 0. J. ANDY, L. GIURINTANO, S. GIURINTANO and
T. McDONALD. Univ. of Mississippi Med. Ctr., Jackson, MS.
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THURSDAY MORNING

VOLUNTEER PAPERS

85. Somatosensory: Mechanoreception and Nociception

8:30 AM—Park Room, Chase-Park Plaza Hotel

Chairman: R. DUBNER

8:30

8:45

9:00

9:15

9:30

9:45

10:00

10:15

10:30

10:45

11:00

98

The response and innervation pattern of hair mechanoreceptors.
R. P. TUCKETT, K. W. HORCH and P. R. BURGESS. Univ. of Utah Sch.
of Med., Salt Lake City, UT.

Threshold vs. dynamic response properties of type I and type II
cutaneous mechanoreceptors. K. W. HORCH and P. R. BURGESS.
Univ. of Utah Sch. of Med., Salt Lake City, UT.

The antagonism of amino acid responses by cholinolytic agents in
the isolated frog spinal cord. R. A. NICOLL. SUNY, Buffalo, NY.

Population studies of cat joint receptors: tonic responses. W. J.
HEETDERKS and W. J. WILLIAMS. Univ. of Michigan, Ann Arbor,
MI.

Dynamic characteristics of rapidly adapting knee joint receptors
in cats. M. C. FARIAS and S. L. BeMENT. Univ. of Michigan, Ann
Arbor, M1.

Torque and angular dependence of discharge in joint afferent
neurons in the cat. P. GRIGG. Univ. of Massachusetts Med. Sch.,
Worcester, MA.

Functional properties of primary afferents thought to subserve
pain in the primate glabrous skin. A. P. GEORGOPOULOS. johns
Hopkins Univ. Sch. of Med., Baltimore, MD.

Heat sensitivity in cold fibers innervating monkey glabrous skin.
R. R. LONG. Johns Hopkins Univ. Sch. of Med., Baltimore, MD.

The response of unmyelinated (C) nociceptive afferents to
thermal and mechanical stimuli applied to the monkey’s face.
R. E. BEITEL and R. DUBNER. NIH, Bethesda, MD.

Escape thresholds to noxious heat applied to the monkey’s face.
R. DUBNER, R. E. BEITEL and F. J. BROWN. NIH, Bethesda, MD.

Spinal afferent projections to the brainstem of the opossum.
J. L. CULBERSON and A. J. McDONALD. West Virginia Med. Ctr.,
Morgantown, WV.



THURSDAY AFTERNOON

VOLUNTEER PAPERS

86. Neurochemistry 11

1:00 pMm—Khorassan C, Chase-Park Plaza Hotel

Chairman: N. MARKS

1:00

1:15

1:30

1:45

2:00

2:15

2:30

2:45

3:00

Studies of the synthesis of proteins in goldfish brain following the
acquisition of new behavior patterns. V. E. SHASHOUA. McLean
Hosp., Harvard Med. Sch., Belmont, MA.

Training increases leucyl-tRNA acceptor activity in goldfish brain.
B. B. KAPLAN and J. L. SIRLIN. Cornell Univ. Med. Col., New York,
NY.

Phosphorylation of brain nuclear protein in goldfish after be-
havioral training. L. MORIOKA, V. G. ALLFREY and J. L. SIRLIN.
Cornell Univ. Med. Col. and Rockefeller Univ., New York, NY.

Protein synthesis with isolated nerve and glia cell-fractions: two
modes of synthesis. T. YANAGIHARA. Mayo Clin. and Mayo Fndn.,
Rochester, MN.

Isolation and lipid composition of bovine perikarya. G. H. De VRIES
and M. E. HOWELL. Health Sci. Div., Virginia Commonwealth
Univ., Richmond, VA.

Characterization of cyclic nucleotide phosphodiesterases in neu-
ronal and glial enriched fractions of rat brain. W. J. PLEDGER,
G. C. PALMER and S. J. STRADA. Univ. of Texas Med. Sch., Houston,
TX, and Univ. of New Mexico, Albuquerque, NM.

Bulk isolation of large neuronal perikarya from anterior spinal
cord. D. L. McILWAIN and P. CAPPS-COVEY. Univ. of North Caro-
lina Sch. of Med., Chapel Hill, NC.

Adenosine and prostaglandin E; stimulation of adenyl-cyclase in
homogenates of mouse neuroblastoma cells. A. J. BLUME and
C. FOSTER. Roche Inst. of Molec. Biol., Nutley, NJ.

Crotalus adamanteus snake venom nerve growth factor purification.
J. R. PEREZ-POLO. Univ. of Texas, Austin, TX.

Cleavage of membrane-bound proteins of myelin. N. MARKS, A.
GRYNBAUM and A. LAJTHA. New York State Res. Inst. for Neuro-
chem., Ward’s Island, NY.
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THURSDAY AFTERNOON

VOLUNTEER PAPERS

87. Basal Ganglia 1l

1:00 pm—Chase Club, Chase-Park Plaza

Chairman: C. D. HULL

1:00

1:15

1:30

1:45

2:00

2:15

2:30

2:45

100

Spontaneous unit activity in caudate nucleus. N. DAFNY. Univ.
of Texas Med. Sch., Houston, TX.

Firing patterns of neurons in putamen and globus pallidus during
static and dynamic tilt of awake monkeys. M. E. ANDERSON and
D. ATTWOOD. Univ. of Washington, Seattle, WA.

Caudate and pallidal unit activity during delayed instrumental
response performance in monkey. S. SOLTYSIK, C. D. HULL and
N. A. BUCHWALD. Ment. Retardation Res. Cir., NPI, UCLA, Los
Angeles, CA.

Reward-associated excitation and pain-associated inhibition lasting
seconds in single medial globus pallidus neurons. J. J. KEENE.
Univ. of Puerto Rico Sch. of Med., San Juan, PR.

Pallidal and entopeduncular single unit activity in cats during
drinking. T. I. LIDSKY, N. A. BUCHWALD and C. D. HULL. Ment.
Retardation Res. Cir., NPI, UCLA, Los Angeles, CA.

Antidromic and orthodromic activation of the caudate neurons.
S. T. KITAI, W. PRECHT, T. OHNO and A. WAGNER. Wayne State
Univ. Sch. of Med., Detroit, MI, and Max-Plank Inst. for Brain
Res., Frankfurt/ M, Germany.

Caudate responses to nigral stimulation after MFB lesions.
E. GARCIA-RILL, M. S. LEVINE, C. D. HULL, N. A. BUCHWALD and
A. HELLER. Ment. Retardation Res. Ctr., NPI, UCLA, Los Angeles,
CA, and Univ. of Chicago, Chicago, IL.

Perseverative instrumental behavior in caudatectomized cats.
J. R. VILLABLANCA, C. E. OLMSTEAD and R. J. MARCUS. Ment. Re-
tardation Ctr., NPI, UCLA, Los Angeles, CA.



THURSDAY AFTERNOON

VOLUNTEER PAPERS

88. Somatosensory: Effects of Lesions

1:00 pM—Khorassan A, Chase-Park Plaza Hotel

Chairman: R. B. GLASSMAN

1:00 A role for the dorsal columns of monkey in tactile discrimination.

1:15

1:30

1:45

2:00

2:15

2:30

2:45

3:00

3:15

A.S. SCHWARTZ and A. AZULAY. Barrow Neurolog. Inst., Phoenix,
AZ.

Deficits in tactile direction sensitivity after dorsal column lesions
in monkeys. C. J. VIERCK, JR. Univ. of Florida Col. of Med.,
Gainesville, FL.

Postcentral somatic mechanoreception. I. Dorsal column and
anterolateral lesions. J. LEVITT and M. LEVITT. Bowman Gray
Sch. of Med., Winston-Salem, NC.

Postcentral somatic mechanoreception. II. Dorsal quadrant, hemi-
section, and anterolateral lesions. M. LEVITT and J. LEVITT. Bow-
man Gray Sch. of Med., Winston-Salem, NC.

Serial cortical lesions and retention of a difficult tactile dis-
crimination. S. FINGER, J. PURETZ and D. SIMONS. Washington
Univ., St. Louis, MO.

Effect of ventrobasal and posterior thalamic lesions on cats’
somesthesis. R. B. GLASSMAN, M. W. FORGUS and J. E. COODMAN.
Lake Forest Col., Lake Forest, IL.

Quantitative evaluation of cutaneous sensory function. K. L.
BARNES and J. P. CONOMY. Case Western Res. Univ. Sch. of Med.,
Cleveland, OH.

Modification of thalamic evoked activity by dorsal column stimu-
lation in the human. P. L. GILDENBERG and K. S. K. MURTHY.
Univ. of Arizona Col. of Med., Tucson, AZ.

Variation of sensitivity to thermal stimulation over body surface.
J. C. STEVENS and L. E. MARKS. John B. Pierce Fndn. and Yale
Univ., New Haven, CT.

The primary somatosensory evoked response as indicator of
changes in stimulus submodality and sensory quality. H. STOWELL.
Central State Hosp., Milledgeville, GA.
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THURSDAY AFTERNOON

VOLUNTEER PAPERS

89. Cerebellum Il

1:00 pm—Starlight Room, Chase-Park Plaza Hotel

Chairman: R. LLINAS

1:00

1:30

1:45

2:00

2:15

2:30

2:45

102

Pathways mediating two types of visual response in the cerebellum
of the frog. F.SHAFA and W. B. MARKS. Johns Hopkins Univ., Bal-
timore, MD, and NIH, Bethesda, MD.

Receptive fields of cerebellar cells receiving exteroceptive input
in gymnotid fish. J. BASTIAN. UCSD Sch. of Med., La Jolla, CA.

Electrolocation of objects in weakly electric fish. W. F. HEILIGEN-
BERG. SIO-USCD, La Jolla, CA.

Development of cerebellar afferent synaptic input and inhibitory
interneuronal function. D. J. WOODWARD and D. G. PURO. Univ.
of Rochester, Rochester, NY.

Reversal properties of climbing fiber potential in Purkinje cells
of cat cerebellum. R. LLINAS and C. NICHOLSON. Univ. of Iowa,
Towa City, IA4.

Extracellular field potentials and changes in potassium ion con-
centration in catfish cerebellum. C. NICHOLSON, R. VOLKIND and
W. YOUNG. Univ. of Iowa, Iowa City, IA.

Evidence for an axonal influence, distinct from axonal size, on the
thickness of the myelin sheath. V. L. FRIEDRICH, JR. and E.
MUGNAINL. Univ. of Connecticut, Storrs, CT.

Ultrastructural evidence of impaired cerebellar synaptogenesis
due to experimentally induced hypothyroidism. R. L. SMITH,
W. J. BROWN, M. A. AKERS and M. A. VERITY. UCLA Sch. of Med.,
Los Angeles, CA.
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90. Catecholamines and Behavior

1:00 pM—Tiara Room, Chase-Park Plaza Hotel

Chairman: G. R. BREESE
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Role of lever responding and water reinforcement in altering
catecholamine metabolism. M. W. OGLESBY and L. S. SEIDEN. Univ.
of Chicago, Chicago, IL.

Neurochemical effects of chronic pretreatment with e-methyltyro-
sine or U-14,624 in rats. J. H. KHALSA and W. M. DAVIS. Sch. of
Pharm. of Mississippi, University, MS.

Recovery of function following damage to central catecholamine-
containing neurons. E. M. STRICKER, M. J. ZIGMOND and M. I.
FRIEDMAN. Univ. of Pittsburgh, Pittsburgh, PA.

Pharmacologic changes in performance of normal and brain dam-
aged rats. B. SCHNEIDERMAN and R. L. ISAACSON. Univ. of Florida,
Gainesuille, FL.

Behavioral evidence of a CNS neurotransmitter balance using pri-
mate social colonies. R. F. SCHLEMMER, JR., D. L. GARVER, J. M.
DAVIS and J. P. BEDERKA, JR. Illinois State Psychiat. Inst. and Univ.
of Illinois Med. Ctr., Chicago, IL.

Application of multivariate analyses to experiments measuring
multiple behavioral and neurochemical indices. J. L. HOWARD,
B. R. COOPER, L. D. GRANT and G. R. BREESE. Wellcome Res. Labs.,
Res. Triangle Park, and Univ. of North Carolina, Chapel Hill,
NC.
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Medullary projections of group I and II afferents from neck
muscle in the cat. V. C. ABRAHAMS and P. K. ROSE. Queen’s Univ.,
Kingston, Ontario, Canada.

Analysis of cells in the cuneate nucleus of the cat. P. BLUM.
Univ. of Vermont, Burlington, VT, and Duke Univ., Durham, NC.

Sensory neurons in the pontine nuclei. A. GIBSON, J. BAKER, J.
STEIN and M. GLICKSTEIN. Brown Univ., Providence, RI, and
Univ. Lab. of Physiology, Oxford Univ., Oxford, England.

Ascending projections of brainstem genital sensory neurons in the
female cat. J. D. ROSE. Dartmouth Col., Hanover, NH.

Representation of the cornea in the brainstem of the rat.
S. NAGANO, J. A. MYERS and R. D. HALL. MIT, Cambridge, MA.

Response characteristics of neuron subsets in the rostral trigeminal
nucleus excited by the lingual nerve. M. A. BIEDENBACH. Univ.
of Washington, Seattle, WA.

Projection of tooth pulp afferents to the spinal trigeminal com-
plex. S. G. NORD and R. F. YOUNG. SUNY Upstate Med. Ctr.,
Syracuse, NY.

Location and response properties of neurons in the caudal trigem-
inal nucleus excited by the ethmoidal nerve. R. W. BEUERMAN
and M. A. BIEDENBACH. Univ. of Washington Sch. of Med., Seattle,
wA.
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Effect of light deprivation on the electrooretinogram and the visual
evoked response in the rat. R. F. SPENCER, J. G. PARNAVELAS and
P. D. COLEMAN. Univ. of Rochester Sch. of Med. and Dent.,
Rochester, NY.

Electrophysiologic and vascular measurements of the cat’s retina
exposed to X-irradiation. C. T. GAFFEY. Donner Lab., Univ. of
California, Berkeley, CA.

Signal processing by type III (on/off) ganglion cells in the frog’s
visual system. F. S. KNOX Wl. LSU Sch. of Med., Shreveport, LA.

Abrupt transition in the duration of posttetanic potentiation as a
function of temperature in Aplysia californica. W. T. SCHLAPFER,
G. A. SMITH, P. B. J. WOODSON, J. P. TREMBLAY and S. H. BARONDES.
UCSD and VA Hosp., San Diego, CA.

Nonlinear growth of facilitation at crayfish and squid neuro-
muscular junctions. G. D. BITTNER, V. L. SEWELL and M. P.
CHARLTON. Univ. of Texas, Austin, TX.

Possible instrumental avoidance in Paramecium. D. J. BENSON,
W. B. RUCKER and C. McDIARMID. Mankato State Col., Mankato,
MN.

An ultrastructural study of the rat medial habenular nucleus.
J. L. RIBAS and C. P. WINGFIELD. Walter Reed Army Inst. of Res.
and Armed Forces Inst. of Pathol., Washington, DC.

A technique for producing mathematically predictable etched
microelectrodes. J. G. McELLIGOTT, J. R. ALDEGHI, M. H. LOUGH-
NANE and R. J. TALLARIDA. Temple Sch. of Med., Philadelphia,
PA.
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1 EFFECT OF LITHIUM CARBONATE PRETREATMENT ON ETHANOL INDUCED DEPRESSION

" AND HYPOTHERMIA IN MICE; COMPARATIVE STUDY WITH DH-524 AND OTHER DRUGS.
Abdulmuniem H. Abdallah, Douglas M. Roby, Chem. Biol. Res., Dow Chemical
Co., Midland, Michigan.

The effect of lithium carbonate, DH-524 (2-(3,4-dichlorophenoxy)methyl-
2-imidazoline) , bemegride, doxapram and d-amphetamine pretreatment on
ethanol induced depression and hypothermia was studied in male mice.

The compound DH-524 (10, 15 mg/kg iv) significantly antagonises ethanol
induced narcosis and hypothermia. d-Amphetamine (2 mg/kg iv) and
Lithium carbonate (20 and 40 mg/kg iv) antagonise only the hypothermic
effect of ethanol. Moreover, unlike d-amphetamine, DH~524 does not
significantly increase spontaneous motor activity of mice. Bemegride
(10 mg/kg iv) and doxapram (25 mg/kg iv) do not significantly antagonise
the effect of ethanol. In fact, doxapram potentiates, rather than
antagonises the effects of ethanol. In conclusion, DH-254 differs from
all other agents tested in that it antagonises the pharmacological
effects of ethanol in doses which produce no other pharmacological
effects.

2 ORGANIZATION OF THE SUPERIOR VESTIBULAR NUCLEUS OF THE SQUIRREL MONKEY.
William K. Abend® (SPON: R. Schor). Dept. Physiol., Univ. of Chicago,
Chicago, Ill. 60637

Single units were recorded in barbiturate-anesthetized, cerebellecto-
mized animals. Convergence of canal inputs and the response to controlled
angular accelerations were studied. One series of socalled intact animals
had 6 active semicircular canals. Another series had the 3 canals on one
side rendered nonresponsive by plugging; the superior nucleus on the
plugged and unplugged sides was explored. Convergence was studied by
successive stimulation of each pair of parallel canals. Spread of the
stimulation to canals not under test was controlled by a procedure
involving reversal of response direction by small shifts in canal posi-
tion. Convergence of inputs from nonparallel canals was detected in about
10% of the units in intact animals. In some units convergence was confirm-
ed by demonstrating addition of response magnitudes when the associated
canals were simultaneously stimulated. Units influenced by the ipsilateral
superior canal were usually located in the lateral half of the nucleus,
posterior canal units in the medial half. Relatively few horizontal canal.
units were found. Data from the plugged and unplugged sides indicate that
all 6 canals provide inputs to the nucleus; almost all units receive a
Type I canal input. Electrical polarization of the round windows shows
that almost all units have a bilateral labyrinthine input. These results
demonstrate that most units receive a synergic input from parallel canals,
involving a crossed inhibitory pathway. This synergy is reflected in two
ways. First, the mean sensitivity to angular acceleration of units on the
unplugged side is roughly one half that of units in intact animals. Secord,
units on the unplugged side have nearly linear input-output relations
until inhibitory cut-off occurs. Plugged-side units have inhibitory
cut-off and excitatory saturation. (Supported by NIH and NASA grants)
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3 SPEECH LATERALITY: ITS ORIGIN. William L. Abler* (spon.: Karl H.

Pribram) Dept. of Psychology, Stanford University, Stanford, CA 94305
The course of development of the tongue in embryo shows that the
tongue is a bilaterally fused organ. Selectively impeding the
movements of first one side of the tongue during speech, and then the
other, showed that the two sides of the tongue exhibit asymmetry with
respect to skill in speaking. During speech, one side of the tongue
must lead while the other side follows on borrowed skill. Speech
laterality must have developed in the brain as a result of a need to
obtain unique control of a bilaterally fused organ: Any time that the
two halves of the brain are not giving precisely the same instructions
at precisely the same time, the two sides of the tongue would enter
into direct muscular competition. Speech laterality developed in the
brain when one side won the competition for control of the bilaterally
fused tongue. Cross lateral skill borrowing is the device by which
one side of the brain controls the movements of the entire tongue by
controlling the movements of only one side.

EVIDENCE CONCERNING A VESTIBULAR CONTRIBUTION TO SPONTANEOUS ALTERNATION
IN RATS: A PROGRESS REPORT. L. Abraham*, M. Potegal and S. Manning*.
(SPON: S. Gilman). Columbia Teachers College, 10027; N.Y. State
Psychiatric Institute, 10032; and Hunter College, CUNY, 10021, New York
N.Y.

According to Douglas (JCPP 62:171, 1966) rats' above chance tendency
to enter alternate arms of a T-maze on successive trials (spontaneous
alternation) is guided largely by feedback from the vestibular system
supplemented by olfactory input from the odor trail of the Ss' previous
response. Manipulation of testing conditions, based on this analysis,
make it possible to compare spontaneous alternation guided by olfactory
cues (OSA) to spontaneous alternation guided by vestibular cues (VSA).
In a direct test of the vestibular contribution to these behaviors, we
found that Ss with bilateral vestibular neurotomies failed completely to
alternate in the VSA condition, but were relatively unimpaired when com
pared to control Ss with VII nerve lesions in the OSA condition. In
performing the neurotomies, a new surgical approach to the vestibular
branch of the VIII nerve through the external auditory meatus and oval
window was used; though histology is not yet available high speed
cinematography revealing failure of S's righting reflexes when dropped
has demonstrated there is extensive damage of the vestibular nerves.

While this work appears to confirm a vestibular contribution to VSA,
there are conflicting reports on the effects of intertrial rotation.
Douglas reported a disruption of VSA with intertrial rotation; other
studies, including preliminary work in our own laboratory, have failed
to find such disruption. We are now attempting to resolve these
discrepancies.




5 MEDULLARY PROJECTIONS OF GROUP I AND II AFFERENTS FROM NECK MUSCLE IN THE
CAT. V.C. Abrahams and P.K. Rose™ Department of Physiologv, Queen's
University, Kingston, Ontario, Canada K7L 3N6.

The medullary course of Group I and II afferents from the neck muscle,
biventer cervicis., were examined using conventional microelectrode
techniques. The most abundant medullarv projection is to the spinal
nucleus of the trigeminal nerve. Primarv fibres ascend dorso-laterallv,
turn ventrally and then terminate among cells with connections from
cutaneous receptors of the face. The second order cells from neck
muscle do not appear to have facial fields. Primary afferents also are
present in narrow bands between the external cuneate nucleus and the
spinal nucleus of the trigeminal nerve and in the ventral part of the
cuneate nucleus. In one experiment, substantial termination of Group I
and II primary afferents was found in the ventral cuneate nucleus
adjacent to units activated bv light touch of the skin of the neck.
Primarv afferents from neck muscle terminate within 2-3 mm of the obex
and do not appear to travel higher in the brain stem. Thus, neck muscle
afferents like forelimb muscle afferents have a cuneate mrojection, but
unlike other lower bodv propriocentive projections also have a
substantial orimarv input to the spinal trigeminal nucleus.

Supported by M.R.C. of Canada.

6 VESTIBULAR CONNECTIONS TO THE RETICULAR FORMATION. Charles Abzug and

Barry W. Peterson. Rockefeller University, New York, N.Y. 10021.

Electrical stimulation was applied to various portions of the vestibu-
lar system, and averaged intracellular responses were recorded intracell-
ularly from neurons located in the contralateral medial ponto-medullary
reticular formation (RF) of cats anesthetized with pentobarbital. When
the stimulus was applied to the vestibular nerve, only 48% of the neurons
exhibited a short-latency PSP with a magnitude of 100pV or more. However,
when stimuli were-applied directly to various portions of the vestibular
nuclear complex, 81% of the contralateral RF neurons exhibited a response.
Minimum latency both for EPSPs and for IPSPs was 0.8 msec, and most laten-
cies were below 3.0 msec. In several instances PSPs of one polarity were
evoked from more than one site. In such cases, when EPSPs were produced
the superior nucleus was usually the most effective site. For IPSPs there
was no particular region that predominated. In many cases high-frequency
testing suggested that the PSPs were monosynaptic, even though the range
of latencies was long compared to the straight-line conduction distance,
which was never longer than 7 mm. Also, PSPs were evoked from the ves-
tibular nuclei in many RF neurons that did not respond to stimulation of
the vestibular nerve even with triple shocks. Therefore we also studied
the antidromic response times of vestibular neurons from the contralateral
RF, and found a range from 0.6 to over 3.0 msec. Most of the antidromic-
ally responding neurons were not activated even polysynaptically by stim-
ulation of the vestibular nerve. We conclude that the secondary vestibu-
lar neurons that project to the contralateral RF either have tortuous
pathways or else project via fibers of slow conduction velocity. Further-
more, the function of these neurons is not simply to relay information
from primary vestibular receptors. Supported by grants NSF GB 36927 and
NS 02619. C.A. was an NIH Postdoctoral Fellow.
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EFFECTS OF THE HYPERBARIC ENVIRONMENT ON SELF-STIMULATION BEHAVIOR IN
THE RAT. Michael J. Ackerman and Morris Waxler.* Behav. Sci. Dept.,
Nav. Med. Res. Inst., Bethesda, Md. 20014

Electrical stimulation of the brain (ESB) has been shown to be an
extremely powerful reinforcement that can be used to maintain a stable
rate of bar-press behavior (self-stimulation). Rats chronically
implanted with electrodes in the lateral hypothalamus were taught to
bar press for ESB (1/4 sec of 60 Hz AC). After stable bar-press rates
had been established, Ss were exposed to the hyperbaric environment
with different mixtures of oxysen, nitrogen, and helium. Changes
in the rate of bar-press behavior were noted. These changes may be
attributed to the narcotic effect of breathing nitrogen under pressure.

EFFECTS OF MARIJUANA ON CAT SLEEP-WAKEFULNESS STAGES FOLLOWING PRE-TREAT-
MENT WITH P-CHLORO-PHENYLALANINE AND 5-HYDROXYTRYPTAPHAN. P. M. Adams
and E. S. Barratt, (Sponsored by J. T. 0'Neal), Dept. of Psychiatry,
University of Texas Medical Branch, Galveston, Texas 77550.

Daily eight-hour recordings of EEG, EOG, and EMG from chronically implant-
ed cats were used to monitor arousal, slow wave sleep, rapid eye movement
(REM) and drcwsy or light sleep. Following 5 days of baseline, the cats
were given 50mg/kg of either P-chloro-phenylalanine (PCPA) or 75mg/kg of
5-Hydroxytryptaphan (5-HTP) for 5 successive days. Daily recordings of
the sleep-wakefulness stages were made throughout. Following pre-treat-
ment with 5-HTP or PCPA, 15 days of daily marijuana (2.7mg/kg Delta 9-
tetrahydrocannabinol) treatment were administered with a 5-day recovery
period immediately following. Slow wave sleep was significantly effected
with both pre-treatments. Increased slow wave activity following 5-HTP
was potentiated by the subsequent treatment with marijuana. The depressed
level of slow wave sleep found with PCPA was followed by enhanced recovery
and subsequent depression as marijuana treatment continued. These results
suggest the importance of further study into the possible role of serotonin
(5-HT) in the action of marijuana on the neurophysiology of sleep-wakeful-
ness.

Supported by the Psychophysiology Division of the Office of Naval Research
and in part of the NIDA of DHEW.



Q EFFECT OF ATROPINE ON THE ACETYLCHOLINE RECEPTOR-IONIC CONDUCTANCE MODULA-
TOR COMPLEX OF THE FROG SARTORIUS MUSCLE. M. Adler* and E.X. Albuquerque.
(SPON: E. Koenig). Dept. Cell Biol. & Pharmacol., Univ. Maryland, Sch.
Med., Baltimore, Md. 21201

The effect of the anti-muscarinic agent, atropine, was investigated on
frog sartorius muscle using conventional voltage clamp techniques. Endplate
currents (EPCs) were recorded from glycerol-treated muscles at 20°C under
control condition and after the addition of atropine to the muscle bath.
The time course of the EPC, which reflects the underlying conductance
change of the sub-synaptic membrane following action of ACh, underwent
marked alterations in the presence of atropine; a concentration (6.0 X 10~°
M) of the drug which reduced the EPC to v 50%, shortened the rise time and
half-decay time (HDT) by 25 and 53%, respectively, at a holding potential
of -90 mV. The falling phase of the EPC did not depart from a single ex-
ponential function, but its voltage sensitivity disappeared during treat-
ment with atropine. The reduction of the HDT was found to be dose depen-
dent: a small reduction in the HDT (18%) was evident at a concentration
of 1.5 X 10"%M, and 70% shortening of the HDT occurred at 1.5 X 10~* M.
Further increases in drug concentration abolished the EPC with no addi-
tional changes in time course, suggesting that atropine may affect the am-
plitude and time course by separate mechanisms. The EPC equilibrium poten-
tial was shifted from a mean value of -0.46 mV in control to a mean of +4.6
mV in the presence of atropine (1.5 X 10-* to 6.0 X 10-° M), indicating a
possible preferential blockade of potassium conductance. The alterations
of the EPC were reversed following 60 to 90 min wash with normal Ringer's
solution. The shortening of the EPC time course suggests that atropine
may block the ionic conductance modulator (ICM) in the open conformation.
ICM is our designation for the macromolecular entity associated with the
cholinergic receptor and involved in the regulation of ionic conductance at
the endplate. (Supported by USPHS Grants NS-08233 and GM-00107.)

10 SENSORY FIELD OF THE PUDENDAL NERVE IN FEMALE RATS: CHANGES OVER THE
ESTROUS CYCLE. Norman T. Adler, Barry R. Komisaruk, and Paula Davis.*
University of Pemnsylvania, Rutgers University - Newark, Rutgers
University -- New Brunswick.

Multi-unit activity in the pudendal nerve of estrous-cycling female
rats was recorded. By applying tactile stimuli to the genital region of
the body surface, the size and sensitivity of this peripheral nerve's
sensory field were measured. The purpose of this experiment was to
determine whether this nerve's sensory field would change over the
estrous cycle. Previously, we found that exogenous estrogen increased
the size of the sensory field in ovariectomized rats (Science, 1972,
178:1295). We employed three measures of sensory field size: 1) length
of field from the tip of the clitoris to the maximum dorsal border,

2) maximum lateral extent from midline and 3) total area. A measure of
sensitivity was derived by determining threshold to calibrated fibers
(von Frey hairs) at six standard points in the field and then taking
the average. All females showed normal estrous cycles. On the basis
of vaginal smear records and manual tests for lordosis, each female
was classified as '"estrous" or "diestrous." Estrous females had sig-
nificantly larger and more sensitive sensory fields than diestrous
females. The percentage increase for the four different measures
varied between 17% and 28%. For estrous and diestrous conditions re-
spectively, mean clitoral field lengths were 9.7 and 7.6 mm; lateral
field lengths were 27.3 and 23.2 mm; total areas were 319 and 249 mm“.
The mean thresholds for the two groups (in loge force in mg) were 2.90
and 3.53. The dynamics of this peripheral nerve are therefore sensi-
tive to changes correlated with the estrous cycle.
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Abstract withdrawn

ELECTROPHYSIOLOGICAL CORRELATES OF STIMULATION-PRODUCED ANALGESIA,
MORPHINE ANALGESIA, AND THEIR BLOCKADE BY NALOXONE. Huda Akil *, and
Donald E. Richardson * (SPON: Frank Krasne). Dept. Neurosurgery, Sch.
Med., Tulane University, New Orleans, La. 70112

Electrical stimulation of subcortical sites can produce total block-
ade of pain in rat, cat and man. This stimulation-produced analgesia
(SPA) appears to exhibit some characteristics of morphine analgesia.
This study compares electrophysiological effects of SPA and morphine,
and examines the effect of naloxone on both. Cats were chronically
implanted in Centray Gray (CG) and Medial Thalamus (MT), and tested
for analgesia. Subsequently, average evoked responses to noxious input
were recorded from MT, and the effect of CG analgesic stimulation and
morphine were compared. Both techniques led to a selective blockade of
the same late components. Naloxone alone (0.7 mg/kg) altered the evoked
response to noxious input in MT. After recovery of the baseline,
naloxone blocked the effect of SPA and morphine on the thalamic evoked
response. This work suggests effects of naloxone beyond those specifi-
cally associated with narcotic antagonism. Its blockade of SPA has
been previously demonstrated in behavioral studies in the rat (Akil et
al, in prep.). The parallels in the electrophysiological effects of
morphine and SPA, and the blockade of both by naloxone, further support
the notion that these two powerful analgetic techniques might act by
modulating a common pain inhibdtory mechanism in the brain.



13 APHAGIA AND ADIPSIA IN RATS PRODUCED BY KNIFE CUTS VENTRAL TO THE GLOBUS
PALLIDUS. George F. Alheid* and Sebastian P. Grossman. (Spon: Hazel
Murphy) Dept of Psychol., Univ. of Chicago, Chicago, Ill. 60637

Knife cuts were made in a plane parallel, and adjacent to the ventral
surface of the globus pallidus of male, albino, rats. Following surgery
the animals were aphagic, (median 4.5 days) and adipsic (median 7.5 days).
In contrast to the well known syndrome following lateral hypothalamic
(LH) lesions these animals did not display permanent adipsia in recovery,
(i.e. when completely food deprived) and were able to respond to a gluco-
privic challenge from i.p. injection of 2-deoxy-glucose (600 mg/kg) by
increased food intake. It is concluded that the sectioned nerve pathways
may contribute to the lateral hypothalamic syndrome and that the
permanent deficits with regard to food and water regulation found after
LH lesions are not a necessary consequence of surgically induced aphagia
and adipsia.

14 CEREBRAL INPUTS TO DENTATE NEURONS IN PRIMATES, Gary I. Allen, Peter F.C.
Gilbert* and Tom C, T, Yin. Dept. of Physiology, State Univ. of New York
at Buffalo, N. Y. 14226

The lateral nucleus of the cerebellum (dentate nucleus) is part of a
cerebro-cerebello-cerebral circuit that has been implicated in the control
of skilled movements. The present study was designed to determine the re-
sponse characteristics of single dentate neurons to cortical stimulation
in cebus monkeys under nitrous oxide anesthesia. The projection pattern
of inputs to these neurons from motor, somatosensory and association areas
of the cerebral cortex was studied, thus extending previous observations
on the cat. The responses of dentate neurons consist of combinations of
the following components: early inhibition, excitation, later inhibition,
and rebound excitation. The excitation is weaker and the rebound stronger
than in the cat. Several regions of the sensorimotor and association
areas project somatotopically to dentate. The association areas project
to all portions of dentate while the motor cortex tends to project to the
more dorsal portion of dentate. Although not all possible regions of the
cortex were stimulated, the association areas projecting most strongly to
dentate in these experiments were: area 6 on the mesial surface (supple-
mentary motor area) and on the lateral surface (premotor), and prefrontal
cortex. Inputs from peripheral nerves were generally ineffective in acti=-
vating the dentate neurons. Since the dentate nucleus projects to the
motor cortex, the neuronal circuitry is available for a pathway from asso-
ciation and motor areas through the cerebellar hemisphere to motor cortex.
These observations are consistent with the hypothesis that the cerebellar
hemisphere and dentate participate in the planning and pre-programming of
movements.
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ADRENALECTOMY IN THE RAT. J, P. Allen® and C, F, Allen® (SPON:
N. Hagino). School of Aerospace Medicine, Brooks AFB, Texas 78235 and
S. W. Foundation for Research and Education, San Antonio, Texas 78230,
Recent studies have shown that extra hypothalamic central nervous
system (CNS) elements which enter the medial basal hypothalamus laterally
are essential for the compensatory hypersecretion of ACTH following
adrenalectomy (adx) in the rat. These findings prompted us to study
the role of various limbic system structures in this physiologic
mechanism. In three separate experiments, plasma ACTH concentrations
were measured in adrenalectomized adult male rats in which the septal
region, amygdaloid complexes, or their hypothalamic efferents had been
destroyed or interrupted. These data were compared to ACTH levels found
in intact or adrenalectomized controls. Three weeks after discrete CNS
radiofrequency or knife-cut lesions were made and adx performed, the
animals were decapitated, and trunk blood collected. Plasma ACTH concen-
trations were measured by radioimmunoassay. Destruction of the septal
region, fornices and striae terminali did not block the post-adx
hypersecretion of ACTH., In contrast, bilateral knife-cut lesions between
the lateral hypothalamic area and amygdaloid nuclei which severed the
direct medial projecting amygdalo-hypothalamic fibers but not the striae
terminali blocked the increased ACTH secretion normally present follow-
ing adx. Animals with bilateral amygdalar destruction and adx did not
survive three weeks. These data suggest that the amygdaloid complexes
in the rat may function as a glucocorticoid sensor involved in the
compensatory hypersecretion of ACTH following adrenalectomy. Further-
more, the direct amygdalo-hypothalamic pathway and not the striae
terminali appear essential for this physiologic effect,

BRAIN STEM AFFERENTS TO THE VESTIBULO-CEREBELLUM AS MAPPED WITH HORSE-
RADISH PEROXIDASE TRACERS. K. E. Alley®, R. Baker and J. I. Simpson*.
Div. Neurobiol., Dept. Physiol. & Biophys., Univ. Iowa, Iowa City 52241.

The visual and vestibular systems provide two important sources of
inputs to the vestibulo-cerebellum. We have studied the projections from
precerebellar nuclei in the brain stem to the flocculus and nodulus in
adult rabbits and cats, utilizing combined morphological and physiological
techniques. Micropipettes, filled with HRP (40% in 0.97% saline), were
used for recording and injecting small doses of peroxidase (0.5-2.0 ul)
into areas of the vestibulo-cerebellum where visually evoked climbing fi-
ber activity was found. These same areas also receive mossy fiber inputs
from vestibular stimulation. Injections into the flocculus produced a
positive peroxidase reaction in a circumscribed region of the rostral
third of the medial accessory olive and the dorsal cap of Kooy. Addition-
al peroxidase activity was identified in the neurons of the pontine and
vestibular nuclei as well as in Scarpa's ganglion. Nodular injections
yielded a reaction product in the B nucleus and a contiguous portion of
the medial accessory olive. In addition, scattered groups of midline
medullary and vestibular (primary and secondary) neurons were labelled.
These experiments indicate that there are two distinct olivary projections
to the flocculus and nodulus. Visually evoked responses were recorded in
the posterior third of the inferior olive, and subsequent electrolytic
lesions indicated that the field potentials were localized to the dorsal
cap and B nucleus. It is therefore suggested that the visually related
climbing fiber activity recorded in the flocculus and nodulus is channeled
through this region of the olive; however, the physiological function of
the other olivary and pontine inputs to the vestibulo-cerebellum identi-
fied with HRP remains to be analyzed. (Supported by USPHS research grants
EY-01074 from NEI and NS-09916 from NINDS.)




17 A STUDY OF THE EQUILIBRIUM INHIBITION OF THE BINDING OF a=BUNGARO-
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TOXIN TO THE ACETYLCHOLINE RECEPTOR BY SERUM IgG FROM MYASTHENIA
GRAVIS PATIENTS. Richard R. Almon, Clifford G. Andrew*, and Stanley H.
Appel*. Div. Neurology and Dept. of Biochemistry, Duke University Medical Center,
Dur’Fam, North Carolina, 27710

Impaired neuromuscular transmission has been implicated in the muscle disorder
Myasthenia Gravis (MG). Although the exact site of the pathophysiclogic defect
has not been defined, recent evidence suggest involvement of the acetylcholine
receptor. A syndrome similar to MG has been observed in rabbits immunized with
electric organ acetylcholine receptor. In addition diminished binding of the cho-
linergic ligand a=-bungarotoxin to MG muscle biopsies has been reported. In the pre-
sent experiment we have examined the equilibrium properties of the interaction
between skeletal muscle ACH receptor, a=Bgtx and serum IgG from certain patients
with MG. The results show that the IgG(MG) is a cooperative, non-competitive
inhibitor of the binding of a=Bgtx to the acetylcholine receptor derived from
denervated mammalian skeletal muscle. At saturation levels of IgG(MG), the number
of acetylcholine receptor sites is effectively reduced by 40%, Although the IgG
(MG) inhibits the binding of a-Bgtx to the ACH receptor, a-Bgtx does not prevent the
IgG(MG) from binding to the 9.5 S receptor particle. Serum IgG, derived from
sources other than MG patients, neither binds to the acetylcholine receptor nor in-
hibits the binding of a~Bgtx to the ACH receptor. These data show that serum IgG
against the ACH receptor is present in certain patients with MG and may mediate the
impaired neuromuscular transmission observed in this muscle disorder.

THE EFFECTS OF COCAINE AND D-AMPHETAMINE ON SIMIAN ELECTROENCEPHALO-
GRAPHIC RESPONSES TO PHOTIC DRIVING., H.L. Altshuler, N.R. Burch¥,
P.E. Phillips* and R.G. Dossett*. Texas Research Institute of Mental
Sciences and Baylor College of Medicine, Houston, Texas 77025.

Cocaine (C) and d-amphetamine (A) were previously demonstrated to
produce pronounced changes in the period analytic descriptors of the
spontaneous occipital electroencephalogram (EEG) of the monkey, which
were unrelated to photic responses. The current study reports EEG
responses to photic stimulation at frequencies of 3-30 Hz following C
and A. Experiments were done in which intravenous doses of saline,

C (0.5 mg/kg - 5.0 mg/kg) and A (0.25 mg/kg - 2.5 mg/kg) were
administered to rhesus monkeys during 90 minute experiments composed of
both spontaneous and photically driven EEG recordings. Both drugs
caused profound changes in the EEG responses to photic stimulation.
Photic driving responses were uniformly inhibited at the stimulation
frequency following 2.5 mg/kg of C and 0.5 mg/kg of A, but the responses
were shifted to other frequencies often in proximity to the driving
frequency. The shift in response frequency was not observed as shifts
to harmonic frequencies, nor were there clear dose-related aspects to
the response shifts. The extreme potency of these compounds in altering
EEG responses to photic stimulation demonstrates further the profound
effects of C and A on the primate visual system.
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THE ROLE OF THALAMIC N. VA-VL IN AVERSIVE CONDITIONING OF CONTACT
PLACING. Vahe E. Amassian, Christian T. Wertenbaker* and Harvey Reisine*,
Dept. of Physiology, SUNY, Downstate Medical Center, New York 11203.

Contact placing (CP) in cats is usually inhibited within a few trials
if a compartment filled with water is substituted for the solid surface
on which the forepaw had previously landed; it is restored (disinhibited)
after the affected paw has been put on a solid for, e.g., 20 sec
(Wertenbaker et al. (1973), Brain, Behav. Evol. 8:304-320). We have tried
to define the neural circuits subserving plasticity of CP, preparatory to
making an electrophysiological analysis. Unilateral lesions of various
sizes and locations in VA-VL of 7 cats yieldrd, after recovery of CP in
the contralateral forepaw, marked deficits in water inhibition if the
lesions were large and included antero-ventral portions of VA. One of the
most effective lesions in the series caused the least reduction (to 43% of
the control side) in the MI surface positive response to stimulation of
contralateral N. interpositus; the inference that VA-VL subserves water
inhibition by processing an alternative outflow to that from the cere-
bellum agrees with the finding, in 4 cats, that massive lesions of N.
interpositus either alone or with N. dentatus, or of N. fastigius did not
impair water inhibition.

During the testing period, a VA-VL lesion did not grossly impair the
aversive response to passively lowering the affected paw into water; the
lesion might impair a memory function and/or the motor pathway for water
inhibition. While the former cannot be excluded, it is significant that
CP recovering from a VA-VL lesion is markedly 'jerky', suggesting a
release from an inhibitory process; in the intact cat, such process might
prevent CP during water conditioning. (Aided by USPHS grants, NS 11219 §
05773).

CHOLINERGIC ENHANCEMENT AND SUPPRESSION OF DESYNCHRONIZED SLEEP.
T. Amatruda*, T. McKenna*, D. Black*, R.W. McCarley, and J.A. Hobson.
Dept. Psychiat., Harvard Med. Sch., Boston, Mass., 02115.

Lesion, stimulation, and cell recording experiments implictate the
pontine tegmentum in desynchronized sleep (D) generation. We have pro-
posed that neurones of the gigantocellular tegmental field (FTG) may
use acetylcholine as their transmitter, be cholinoceptive, and drive D;
in our model, FTG cells are reciprocally interconnected and reciprocally
interactive with cells of the locus coeruleus (LC) which may use norepi-
nephrine as their transmitter, be cholinoceptive, and inhibit the FTG
suppressing D. We wished to investigate the phenomenon of carbachol-
induced D in the light of our hypothesis by injecting this long-acting
cholinergic substance into the regions of the FTG and LC.

Six adult male cats were prepared for chronic electrographic record-
ing and pairs of parallel guide tubes were aimed at the LC (L 1.9 - 2.3,
A 2.5, H.C. -2,5) and FTG (L 1.9 - 2.3, P 1.1, H.C. -5.5) in the ipsi-
lateral tegmentum. 3 ug or 9 ug carbachol in 3 ul artificial CSF, or CSF
alone, were injected through cannulae whose tips were.directed at the
sites of interest via the guide tubes after the cats had been acclimate
to a head restraint box. Recordings of EEG, EMG, and EOG were scored for
waking, synchronized sleep, and D for four hours post injection.Injectin
sites were localized histologically'to nuclear groups using Berman's atls
and terminology.

Carbachol induced a range of effects including very prolonged D epi-
sodes when injected into the pontine tegmental reticular formation. The
enhancement of D (when compared to a baseline of 6.2%) was maximal in th
FTG (30.3%), less marked at FTG boundaries (13.3%), and minimal in other
tegmental loci (9.6%). At LC sites, D suppression was observed (1.5%).
The results are consistent with the interactional model.



21 THE NEUROPHYSIOLOGICAL BASIS OF "DISTINCTIVE FEATURES". James A.
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Anderson. Div. of Applied Math., Div. of Bio-Med. Sci., Brown University,
Providence, R. I. 02912.

A model for memory, suggested by neurophysiological and neuroanatomi-
cal considerations, has been presented previously. We assume (1) nervous
system activity is most usefully represented as the set of simultaneous
individual neuron activities in a group of neurons, (2) different memory
traces interact strongly at the synapse, that is, different traces make
use of the same synapses, and (3) individual synapses associate two
patterns of neural activity by incrementing synaptic connectivity propor-
tional to the product of pre- and post-synaptic activity, forming a
matrix of synaptic connectivities. If we assume there is a positive
feedback connectivity matrix of this type connecting a set of neurons to
itself (lateral excitation, mediated perhaps by excitatory recurrent
collaterals on cortical pyramidal cells) it can be shown that the eigen-
vectors of the connectivity matrix with large eigenvalues behave in many
respects like psychological '"distinctive features'" and that new inputs
will tend to be analyzed in terms of these eigenvectors. The time course
of cortical events upon presentation of a stimulus is consistent with
these notions.

FIRING PATTERNS OF NEURONS IN PUTAMEN AND GLOBUS PALLIDUS DURING STATIC
AND DYNAMIC TILT OF AWAKE MONKEYS. M.E.Anderson and Deborah Attwoody Depts
of Rehab, Medicine and Physiology and Biophysics and Regional Primate
Research Center, University of Washington, Seattle, Wash. 98195,

Participation of the basal ganglia in the control of postural adjust-
ments to changes in the center of gravity are suggested by the absence of
appropriate postural adjustments in humans or animals with lesions of
these nuclei, The activity of neurons in the putamen and globus pallidus
was studied in Macaca mulatta trained to maintain a restricted head posi-
tion in space during tilt of the primate chair in which they were seated.
Chair position was controlled by a servo-driven DC torque motor and was
monitored along with logic signals indicating head position within the
target zone, EMG activity of neck and/or limb muscles, and activity of
neurons in putamen, external, or internal globus pallidus. Tonic firing
rates during static chair positions were similar to those reported by De
Long (1971); cells in the putamen fire at irregular slow rates, and cells
in globus pallidus fire at high tonic frequencies, interrupted by brief
pauses. Interspike interval distributions were compared for horizontal,
10 anterior, and 10 posterior tilt static chair positions, and few neurons
in putamen or either segment of the globus pallidus showed changes in fir-
ing patterns. Most neurons in globus pallidus and a few in putamen showed
changes in firing correlated with some phase of continuous or irregularly
triggered single cycle sinusoidal or ramp chair tilt., During dynamic tilt
some neurons showed firing rate changes strongly correlated with chair
position, while others showed changes more closely correlated with velo-
city or acceleration. Our data indicate that firing patterns of neurons
in putamen or globus pallidus do change in association with tilt-elicited
postural adjustments in this operant paradigm and suggest further studies
to determine the sensory and motor parameters critical to these changes.
USPHS grants NS 10804 and RR 0016 and SRS grant 16-P-56818,
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SUPERSENSITIVITY IN UNDERCUT CORTEX. T.E. Anderson®, L.T. Rutledge and
R.S. Dyer. Dept. Physiol., Univ. Mich., Ann Arbor, Mich., 48104

Long-term (chronic) electrical stimulation of undercut cortex pre-
vents development of supersensitivity in the partially isolated slab.
The current study examined the effect of surface electrical stimulation
upon spontaneous spike discharge of cortical cells in experimental and
normal cats. Marginal and suprasylvian gyri were undercut on one side
in each experimental cat. Some of these cats were implanted with stimu-
lating electrodes in the undercut area and chronic electrical stimulation
was given in daily sessions to prevent supersensitivity. Unit studies
were made in terminal experiments. In normal cortex, surface stimulation
produced inhibition in 80% of the cells, was without effect in 11%, and
excited 9%. In undercut-supersensitive cortex 63% of the cells responded
with inhibition and the remainder, 37%, showed excitation followed by in-
hibition. In chronically stimulated undercut cortex, which was not
supersensitive, 60% of the cells were unaffected by electrical stimuli.
Of the remainder, 35% were inhibited and 57 were excited. Chronic
stimulation thus produced apparent changes in the excitability of corti-
cal neurons. However, rates of cell discharge may indicate that differ-
ent populations were sampled. The mean rate of the 607% unaffected by
surface stimulation (undercut-nonsupersensitive) was 4.5/sec. Cells in
normal cats showing an inhibitory or excitatory effect, (89%), had a rate
of 7.0/sec. In undercut-supersensitive cortex the rate was 6.6/sec.
Chronic stimulation may promote, by an unknown mechanism, shifts in the
types of cells spontaneously active. Alternatively, the results may be
explained by the phenomenon of accommodation produced in some neurons
during chronic stimulation. Supported by NIH Grant 04119.

BEHAVIORAL AND ELECTROPHYSIOLOGICAL MEASURES OF AROUSAL IN GARTER SNAKES.
Michael L. Andry* and Marvin W. Luttges. Dept. Psychol., Dept. Aerospace
Engr. Sci., Univ. of Colorado, Boulder, Colo. 80302

Behaviors of garter snakes (Thamnophis radix) were studied under
varying stimulus conditions and then categorized as representative of six
possible states of arousal. Two electrophysiological measures of arousal
were studied. (1) Clip electrodes attached to the lateral anterior sur-
face of the body recorded the electrocardiograph. (2) Electrodes implantel
on the surface and in the depths of the brain recorded the electro-
encephalograph (EEG). Heart rate was found to be a good indicator of
behavioral excitation in general, but did not distinguish between very
transient changes in excitation level. Both power spectral and visual
analyses of EEG samples yielded several parameters which identified
excitation levels much more precisely than did heart rate. Total power,
power of specific frequency ranges, and power ratios between different
frequency ranges within an EEG sample all served to identify excitation
level. The power of 1-3 Hz. EEG activity indicated amount of behavioral
excitation; additional examination of the power of 6-11 Hz. EEG activity
designated the excitation level. For the first time a systematic
quantitative study of relationships between EEG activity and behavioral
excitation levels has been reported in a non-mammalian vertebrate. The
evidence suggests a commonality in basic features underlying behavior-(N
activity relationships in snakes and mammals.




25 THALAMIC STIMULATION AND LESION EFFECTS UPON LIMBIC INDUCED AGGRESSION.
0. J. Andy, L. Giurintano, S. Giurintano*, T. McDonald*. Dept. of Neuro-
surgery, University of Mississippi Medical Center, Jackson, Miss. 39216.

Aggression is elicited by electrical stimulation of the septo-hypo-

thalamic perifornical region in freely moving cats. Stimulation is start-
ed with 3-4 volts and progressively increased with each trial to 12-14
volts and the series repeated in the order of decreasing voltages. The
thresholds for eliciting components of the aggressive response are de-
termined. Three similar stimulation series are repeated in conjunction
with a simultaneously applied electrical stimulation of the center median
nucleus. Thalamic voltages are varied for each of the 3 series. A re-
peat control series of limbic hypothalamic induced aggression is obtained
following which an electrolytic lesion is placed in the center median
nucleus. The thresholds for septohypothalamic induced aggression are
again evaluated. Stimulation of the center median nucleus decreases the
threshold for eliciting septo-hypothalamic induced aggression. Combined
electrical stimulation elicits somato-motor components of behavior which
could not be elicited with either one stimulated alone. In addition,
thalamic stimulation intensified the septo-hypothalamic rage. Thalamic
lesions raised the threshold for eliciting rage and reduced its intensity.
It is hypothesized that the center median nucleus and surrounding thalamic
structures may serve to modulate the character and magnitude of aggressive
behavior by modifying the thresholds of excitability of the septo-hypo-
thalamic aggression system.

26 A NEURAL MODEL FOR SCHIZOPHRENIA. Photios A. Anninos, Basim Assaf* and
Silvio Zenone*. Dept. of Physics, Sir George Williams University,
Montreal, P.Q., H3G 1M8.

A neural net model is presented here based on neurophysiological
factors responsible for schizophrenia. These factors may include
(a) an imbalance in excitatory and inhibitory processes and (b)
inappropriate arousal to stress which is also related to the same
effect. This research involves investigation of the effects of
variations in "microscopic" structure on the behavior of artificial
nerve nets (Anninos, 1972). The simulation procedures described there
were utilized, but these procedures are strictly operational and the
question therefore arises: how may we define and measure net behavior
and how may we distinguish between "normal® and "abnormal" behavior
patterns? In this model we consider as the "normal” structure the one
which the cyclic activity (Anninos, 1972) is proportional to the stimulus.
It is also reasonable to expect that at least with few specific patterns
of "microscopic” organization a deviation may be detected from this
proportionality and these patterns may be identified on a strictly
operational basis - with "abnormal", in our case “schizophrenic"”,
structure of the net. Study of such neural net structures may give us
insight into the laws of organization and behavior of such abnormality.

Photios A. Anninos. Kybernetik. 11, 5-14 (1972).
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THALAMIC AREA OF BOVINE BRAIN. R.C. Arora®, C. VugrlnC|c*, F. Ungar* and
S.G.A. Alivisatos. Dept. Biochem., Chicago Med. Sch., Chicago, 111.,60612
Monoamine oxidase (MAO), an enzyme responsible for the oxidative deami-
nation of biogenic amines is considered to play a role in the activity of
the central nervous system. It is considered to be localized in outer
mitochondrial membranes. However, studies in liver and heart indicate the
presence of membranous MAO activity other than those of mitochondria (Ex-
perientia 27: 30, 1971). DeRobertis reported the presence of synaptic mem-
branous MAO in addition to its mitochondrial MAO in rat brain cortex.
These reports led us to examine the presence of MAO in synaptosomes and
synaptic membranes of thalamic area of bovine brain and compare the prop-
erties with its mitochondrial MAO. Synaptosomes were obtained on discon-
tinuous sucrose gradient. Hypoosmotic shock of synaptosomes yielded the
mixture of membranes and mitochondria, which were separated and isolated
again by sucrose discontinuous gradient and ficol gradients. Various mark-
er enzymes such as acetylcholinesterase, Nat/K*- dependent ATPase and NAD-
glycohydrolase (NAD'ase) for synaptic membranes and rotenone insensitive
NADH cytochrome c reductase and succinic dehydrogenase for mitochondrial
membranes were used in our study. We found the presence of MAO in the mem-
brane particles particularly those obtained at the interface of 0.9 M and
1 Mwhich were free from contamination of mitochondrial membranes as shown
by the absence of marker enzymes. Membranes (1.0 M) and mitochondria both
have MAO enzyme A and enzyme B. Chloroform and methanol (2:1) treatment of
synaptic membrane increases sp. activity while in the case of mitochondria,
there is no change or slight decrease in the sp. activity. Studies were al-
so done using inhibitors; pargyline and clorogyline. The studies reveal
the presence of MAO in synaptic membranes in addition to that in the mito-

chondria and their difference in properties. (Supported by NIMH, NSF of
National Institutes of Health and the Deree Foundation, U.S.A

WHAT ARE THE NEURONS IN VL TELLING THE MOTOR CORTEX? H. Asanuma, and
R.W. Hunsperger, The Rockefeller University, New York, N.Y., 10021

Asanuma, Fernandez, Scheibel and Scheibel have recently reported the
existance of special wide projection fibers arising from VL and
terminating in the motor cortex (Exp. Brain Res. 1974). These fibers
arise from neurons which do not receive specific inputs from the
periphery, but rather receive diffuse information such as twisting of
joints or pressure applied to deep structures over wide fields. The
present experiments were designed to investigate the functional
significance of these inputs to the motor cortex. Acute and chronic
experiments were performed with cats on the skull of which was mounted a
closed chamber. Microstimulation in the ventral thalamus produced
descrete contraction of a 1imb muscle. These contractions were not
abolished by chronic ablation of the motor cortex but disappeared by
section of the rubro-spinal tract. After chronic section of the brachium
conjunctivum, microstimulation of VL either did not produce muscle
contraction or produced contractions which had different characteristics
from those seen in intact cats. In such cases the characteristics of
the responses suggested that the projection from VL to the motor cortex
is not specific but diffuse, indicating that the inputs from a given
small area in VL are not transfered to a specific cortical efferent zone
but to a group of zones. From these results it was concluded that
afferent inputs from VL to the motor cortex are not only carrying diffuse
information from the periphery, but also relaying specific information
to a group of efferent zones about what outputs are being sent from the
subcerebellar nuclei to the spinal cord.

(Supported by NIH grant #NS 10705)
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AMINES. Ruth Ashkenazi and Bernard Haber, Marine Biomedical Institute,
Univ. Texas Med. Branch, Galveston, Texas 77550
Paramethoxyphenylethylamine (PMPEA) as well as the parent amine,
phenylethylamine (PEA) enhance spinal cord monosynaptic reflexes, pre-
sumably by interaction with monoaminergic systems (Walker, et al., 1970).
In the present studies we have examined the possibility that PMPEA, like
PEA, releases biogenic amines in vivo, and that both compounds may inter-
act with reuptake mechanisms. Rat brain synaptosomes were isolated on
Ficoll gradients, and incubated at 37° with H® serotonin (S5HT), H?
Norepinephrin (NE), H® Dopamine (DA) at or below Km concentrations.
PEA was found to inhibit the uptake of both catecholamines at micromolar
concentrations, whereas the uptake of 5HT was affected to a lesser extent.
Conversely, PMPEA was far more effective in blocking 5HT uptake and 10
times less effective than PEA on the synaptosomal accumulations of both
DA and NE. I.P.administration of both indirectly acting sympathomimetic
amines caused significant depletion of mouse heart and brain NE, whereas
only PMPEA at higher dosages depleted brain 5HT. 1In in vitro studies,
both PEA and PMPEA were effective substrates for monoamine exidase, but
did not inhibit activity of tyrosine hydroxylase. Behavioral observa-
tions suggest that PEA produces an amphetamine like response, and PMPEA
a pronounced catatonic state accompanied by tail erection and hyperexci-
tability to tactile stimuli. From the present data, we conclude that
PEA and PMPEA produce alterations in monosynaptic reflexes by release
of endogenous NE and 5HT, and by blockade of reuptake mechanisms. Possi-
bly PMPEA has more pronounced and selective effects on serotonergic
systems. (Supported by NIH Grant NS 11255, DHEW Grant AA00271, Welch
Grant H-504, and supporting grants from the Moody and Lanier Foundations.

~

A NEW PROGRAM FOR INVESTIGATING ADULT HUMAN SKELETAL MUSCLE GROWN ANEURALLY
IN TISSUE CULTURE. Valerie Askanas and W. King Engel. I.R.M., N.Y.U, Med.
Ctr., N.Y. 10016 and NIH, Bethesda, Md. 250i3.

Although muscle tissue culture (TC) provides unique opportunities for
investigating the pathogenesis of human neuromuscular disorders, over-
growing fibroblasts and death of muscle after 3 weeks in vitro has limited
previous investigations. With our new "explant-reexplanting” technique,
abundant growth of mature muscle in long-term TC was achieved. This
enabled us to apply the “"sandwich" technique and obtain several histo-
chemical (HC) reactions on serial cross-sections of the cultured fibers.
Thus, an advanced degree of muscle fiber maturation but lack of fiber-
type differentiation into reciprocally staining fiber+types was demonstra-
ted with ATPase (regular myofibrillar and following H and OH™ preincuba-
tion), succinic dehydrogenase, NADH-tetrazolium reductase and phosphorylase
reactions. For electron-microscopic (EM) study the embedded muscle
cultures, with or without prior EM-HC staining, were, en disc, peeled off
of the Petri dishes and counterstained with methylene-bTue (young myotubes
stained light, mature fibers dark). The fibers of special interest by
light microscopy (LM) were marked, punched out by our special hollow drill,
thin-sectioned, and examined by EM, EM-HC appearance of developing
cultured muscle fibers correlated with the fresh-frozen LM-HC cross-
sections and longitudinal whole preparations of similar fibers. This
program has enabled us to perform detailed HC and EM examination of
cultured normal and pathologic human muscle in the successive stages of
development and permitted us to devote EM time selectively to those fibers
specifically chosen by light-microscopy, a procedure of critical importance
when the goal is study in cultured diseased human muscle of structural
changei which often occur only in some fibers and only in certain regions
thereof,

123



31

32

124

ANATOMICAL AND BEHAVIORAL STUDIES OF STRIATE AND EXTRASTRIATE
VISUAL CORTEX IN THE BUSHBABY, G. SENEGALENSIS. Frank Atencio
and Jeanette P. Ward. Duke Univ., Durham, NC 27706.

While two visual pathways have been demonstrated in a
variety of mammals, present evidence suggests that there may
be considerable interspecies differences in the function of
each pathway. Thus, a tree shrew without striate cortex is
not conspicuously deprived of vision but in simians the striae
system is deeply involved in vision. This study was planned
to determine if the prosimian visual system was more like
that of simians or like that of tree shrews and other mammals.
Striate, lateral occipital, posterior inferotemporal or
parietal cortex was removed in 10 bushbabies. Each lesion
group had a different pattern of thalamic retrograde degenera-
tion. Behavioral testing over a 2% year period showed the
following: Striate lesions gave the most profound visual
deficits, but the animals could still discriminate large
moving or stationary objects and large stripe patterns.
Lateral occipital lesions removed "foveal" vision, but spared
3/4 of area 17 & 18; learninj of a simple pattern discrimina-
tion was retarded and this deficit was exaggerated when
"distracting"” cues were added to the pattern. Removal of the
temporal area gave deficits like those produced by lateral
occipital lesions. Parietal lesions gave no visual deficits.
Thus, behavioral effects of striate lesions in the bushbaby
resemble those desc¢ribed for the monkey more than the tree
shrew, while the other lesions produce disorders resembling
those found in most mammals, including macaque and tree shrew.
(Supported by USPHS Grant MH 04849 to I.T. Diamond).

BIOCHEMICAL AND AUTORADIOGRAPHIC STUDY OF MEDIAN AND DORSAL RAPHE
PROJECTIONS AND TRANSPORT RATE USING RADIOACTIVE PROLINE.

Efrain C. Azmitia, Jr. and Menahem Segal. Lab of Neuropharmacology,
NIMH, St. Elizabeths Hospital, Washington, D. C. 20032.

The rate of transport of labeled proteins was measured in rats
injected into the midline raphe with C-L-Proline and killed 0.5, 4,12,24,
or 120 h later. The midbrain, hypothalamus-preoptic-septum (HPS), and
hippocampus (HC) were dissected out and the amount of labeled proline
(pmoles) in TCA particulate or soluble fraction determinded. The
expression of the data as pmole/mg-protein and as percent of midbrain
radioactivity reveals two types of transport. One wave of radioactive
proteins (>30 mm/day) arrives at the HPS within 4 h and at the HC within
12 h and has a fast turnover rate(approx 12 h). A second wave is
significant only in the HPS after 120 h. The same injection site was
utilized in other rats to trace by radioautography the projections of the
median and dorsal raphe using H-L-Proline with survival times of 4-48 h.
Raphe efferent axons pass mainly into the median forbrain bundle with
major branches to the fasciculus retroflexus, precommissural
fornix, diagonal band into the medial aspect of the cingulum bundle, and
the stria terminalis. The main terminal areas were the HC, medial and
lateral habenular nuclei, medial septal nucleus, mammillary bodies,
nucleus of the posterior commissure, olfactory tubercule, pyriform
cortex, and the suprachiasmatic nucleus.
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CATECHOLAMINE CONTENT IN RAT MEDIAN EMINENCE. N. G. Bacopoulos*,
R. K. Bhatnagar, W. J. Schnute* and L. S. Van Orden lll. The Toxicology
Center, Department of Pharmacology, University of lowa, lowa City, lowa
52242.

A previous report from this laboratory (Pharmacologist, 15:210, 1973) in-
dicated that a poor correlation between microfluorometric estimates of cate-
cholamine content in median eminence and biochemical measurements of whole
hypothalamic catecholamines. A better correlation between these two
measurements was obtained in other hypothalamic areas and in the caudate
nucleus. The present study was undertaken to examine further the dis-
crepancy between the microfluorometric and biochemical studies of the median
eminence. Specifically, we attempted to determine whether the slow decline
of catecholamines observed histochemically following a methyl-p-tyrosine
(oMPT) could be verified biochemically, or was an artifact of the histochemical
method. Doses of aMPT chosen to induce the desired levels of catecholamine
depletion of whole hypothalamus were given ip. to adult male rats. An iso-
topic-enzymatic method sufficiently sensitive to measure norepinephrine (NE)
and dopamine (DA) in a single median eminence-ventral arcuate nucleus
specimen (0.7-0.8 mg of tissue) was employed for comparison with micro-
fluorometric measurements. After aMPT, NE and DA of median eminence de-
clined at rates significantly lower than total hypothalamic catecholamines.

In addition NE declined more slowly than DA. Therefore a correlation be-
tween the results obtained by the two different methods was obtained when
the same tissue was examined. These findings suggest that microfluoro-
metric estimates may, under proper conditions, comprise a reasonable
quantitative method for the determination of catecholamines in very small
parts of brain.

(Supported by USPHS, NIH Grant GM 12, 675)

REGIONAL DIFFERENCES IN THE BEHAVIORAL AND ANATOMICAL EFFECTS OF DEEP
CEREBELLAR LESIONS IN THE RAT. Ronald H. Baisden*, Michael L. Woodruff,
Barbara Schneiderman* and Alan 0. Alderman* (SPON: C. Van Hartesveldt).
Dept. of Anatomy, Upstate Medical Center, SUNY at Syracuse, Syracuse, N.Y.
13210; Dept. of Psychology, University of Florida, Gainesville, Fla. 32608.

Several reports have indicated that anatomical connections exist between
the cerebellum, particularly the fastigial nucleus, and portions of the
1imbic system such as the septal area (Harper & Heath, Exptl. Neurol. 39:
285-292, 1973). Electrical stimulation of the cerebellum is known to alter
electrical activity of cortex and hippocampus (Iwata & Snider Electroen-
ceph. clin. Neurophysiol. 11: 439-446, 1959). It might be expected that
portions of the cerebellum would participate in the modulation of behaviors
generally thought to be governed primarily by limbic and midbrain struc-
tures. A recent study demonstrating modulation of hypothalamically in-
duced attack behavior in the cat by fastigial stimulation supports this
proposal (Reis, et al. Science 182: 845-847, 1973). 1In the present study
normal rats and rats with small bilateral lesions in either the region of
the fastigial or dentate nuclei were trained in two-way active avoidance.
Rats with deep lateral cerebellar lesions acquired the avoidance task
significantly faster than unoperated controls, while rats with deep medial
cerebellar lesions were significantly impaired in the acquisition of this
task. A sufficient postoperative recovery period was given (6 weeks) to
allow for recovery from gross motor deficits resulting from the operation.
Additional rats received unilateral lesions in the same cerebellar sites.
The brains of these rats were processed using the Fink-Heimer method. De-
generation was observed in the midbrain. The data are interpreted as in-
dicating that both the fastigial and dentate nuclei participate in modula-
tion of two-way active avoidance and should be included with the limbic
structures thought to influence this behavior.
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David Lee Robinson. Lab, of Neurobiology, NIMH, Bethesda, Md. 20014

Previous studies of superior colliculus have shown that many cells in
the superficial layers show an enhanced response to a visual stimulus
when it is to be the target for a saccade. This enhancement is selective
and occurs only prior to saccades into the area of the receptive field. A
few cells in striate cortex also have an enhanced response; however, the
effect is not selective for saccades into the receptive field. Prestriate
cortex receives a direct input from striate cortex, and may also receive
an input from superior colliculus via a thalamic relay. We wished to
determine if response properties of prestriate cells more closely reflect-
ed those of striate cortex or colliculus. We recorded from cells in the
lunate sulcus, mapping their receptive fields while the monkey fixated. We
encountered oriented and non-oriented receptive fields. Cells with
oriented fields responded best to appropriately placed slits of light and
were classified as simple, complex, or hypercomplex. Cells with non-
oriented fields responded as well to small spots of light as to slits of
any orientation, and to stimulus movement in any direction. Although
almost all cells responded to stationary stimuli, some gave much better
responses to moving stimuli. We found that some cells in prestriate
cortex showed the enhancement effect. As with cells in striate cortex,
and in contrast to cells in the colliculus, the enhancement was not
selective, occurring prior to saccades into the receptive field and to
points far distant from the field. We conclude that some cells in the
lunate sulcus have receptive field properties similar to cells of striate
cortex, and some similar to colliculus cells, but both types show only non-
selective enhancement.

Supported by postdoctoral fellowships from NINDS (JSB and DLR) and the
Foundations' Fund for Research in Psychiatry (DLR).

NEUROTRANSMITTER IDENTIFICATION IN SMALL, FLUORESCENT CELLS OF
RAT PARACERVICAL GANGLIA BY MICROSPECTROFLUOROMETRY AND
IMMUNOHISTOCHEMISTRY. H. A. Baker*, J. A. Redick*, W. J. Schnute*
and L. S. Van Orden Ill. Dept. of Pharmacology, University of lowa, lowa

ity, la. 52242

Small, intensely-fluorescent (SIF) cells in rat superior cervical ganglia
have been found to contain dopamine (Bjorklund et al. Acta physiol. scand.
78: 334, 1970). Similar cells occur in prevertebral and terminal ganglia,
and identification of the specific catecholamine found in each case is important.
Typical terminal ganglia of rats, the paracervical or Frankenhauser's, were
examined by three independent methods. Ganglia were frozen and cryostat
sections prepared at from -25° to -50°C. Formaldehyde vapor treatment of
freeze-dried sections produced the expected catecholamine fluorescence in
SIF cells, but did not distinquish between the specific amines. The trihy-
droxyindole method (Angelakos and King, Nature 213: 391, 1967) yields
different emission maxima for norepinephrine (475 nm) and epinephrine (515
nm) and no fluorescence for dopamine. The SIF cell fluorescence observed
was characteristic of norepinephrine. Antibodies to dopamine-beta-hydroxy-
lase were employed in a fluorescence immunohistochemical method (Hartman,
J. Histochem. Cytochem. 21: 312, 1973) Presence of this enzyme in SIF cells
of paracervical ganglia confirmed the microspectrofluorometric studies
excluding dopamine as the major catecholamine in these cells. Studies with
antibodies against phenylethanolamine-N-methyltransferase are in progress
to further test the suggestion that norepinephrine is the principal catechol-
amine in SIF cells of rat paracervical ganglia.
(Supported by USPHS, Grant HD-06,380) .
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37 A MODEL FOR MYOTATIC REFLEX CONTROL OF UPRIGHT STANCE IN MAN.
E. Baran* and R. Herman. Temple University Health Scs. Cntr.,
Phila., 19141

A linear mathematical model depicting the contribution of
the myotatic stretch reflex to upright equilibrium control in
man is constructed. The model consists of .two second order
linear differential equations, two first order linear differ-
ential equations and a direct variation equation (proportional-
ity factor). The equations have been generated from transfer
functions obtained from human and animal neurophysiological
data, a mechanical muscle model, and the inverted pendulum
equation. The open loop model predicts the muscle forces gen-
erated from step and ramp (magnitude<1 mm) input stretches of
the human triceps surae muscle in upright quiet stance. It is
assumed that the axis about which anterior-posterior body sway
occurs is the ankle axis and the response to input stretches
occurs about the ankle. A digital computer program is used to
test the model. The 0S-8 Fortran system on the PDP-12 digital
computer is used to generate the program. The reflex control
loop appears to stabilize very small amplitude sway motions by
generating 1.5 to 3 ft-1b/degree gains observed from neurophys-
iological data and the proposed open loop model. The forces
generated from the reflex gain contribute to approximately one
third of the total forces required to maintain upright stabil-
ity for small input stretches of the human triceps surae muscle.

Location of Work: Krusen Research Center,.Temple University
Health Sciences Center, Phila., Pa.

Acknowledgement: Dr. Richard Herman- primary investigator in
neural systems control of equilibrium in man.

38 LIGHT MICROSCOPIC LOCALIZATION OF GLUTAMATE DECARBOXYLASE IN BOUTONS OF
RAT SPINAL CORD BEFORE AND AFTER DORSAL RHIZOTOMY. Robert Barber*,
Barbara J. McLaug_th, Kihachi Saito*, and Eugene Roberts. Div. Neurosci.,
City of Hope Medical Center, Duarte, Ca. 91010,

Anti-serum to purified qlutamate decarboxylase (GAD), the enzyme which
forms y-aminobutyric acid (GABA), has been used to localize GAD immuno-
cytochemically in rat cerebellum, (PNAS:71, 1974) and was found to be
specific for boutons of GABA neurons (Brain Res., in press). These
methods were used to localize GAD on 75 n sections of rat lumbo-sacral
spinal cord. Light microscopic analysis revealed the relative distri-
bution of GAD containing boutons in the aray matter of the spinal cord.

An intense reaction for GAD was evenly distributed throughout laminae I-
III, with punctate reaction product appearing heaviest over lamina I and
adjacent to Lissauer's tract. Considerably less GAD positive reaction
product was observed in deeper dorsal horn laminae (IV-VI). A heavy punc-
tate reaction was found around the central canal and in the area above the
central canal occupied by the dorsal commissure. In the ventral horn
motor nuclei, an intense reaction was observed on somata of large moto-
neurons. The spinal cords of animals, on which unilateral dorsal rhizot-
omies were performed prior to immunocytochemistry,were found to have lost
some reactivity in the dorsal horn on the operated side by the third post-
operative day. By the fourth day there was almost complete loss of activ-
ity in laminae IT and III with only a few islands of GAD activity remain-
ing. GAD activity in lamina I was not affected by the rhizotomies. The
loss of GAD positive boutons in laminae II and III coincided with the
maximal degeneration in primary afferent terminals in the rat dorsal horn
(Exp. Brain Res.:6, 1968). This finding may be attributable to a tran-
synaptic effect between degenerating dorsal root fibers and GABA-nergic
interneurons in the dorsal horn. Supported by NIH Grants NS-01615,
MH-22438 and NS-09578.
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39 TURNOVER IN VIVO OF GLUCOSE CARBON IN GLYCOSPHINGOLIPIDS OF ADULT RAT

40

128

BRAIN, Amiram Barkai, Alemka Kisic* and Maurice M, Rapport, New York
State Psychiatric Inst, and Columbia Univ,, College of Physicians and
Surgeons, New York, N, Y, 10032,

A semicompartmental model was used to study the quantitative contribu-
tion of glucose to the biosynthesis of brain glycosphingolipids in the
adult rat in vivo. Rates of flow of glucose carbon (R) into several brain
glycolipids were calculated from two measurements: the curve representing
the decrease of plasma [“C] glucose specific activity with time and the
specific activity of the glycolipid 180 minutes after intravenous injec-
tion of a tracer dose of D- [U-“C] -glucose. The R values (ng glucose-
derived C per min per mg glycolipid C) were used to calculate half lives
of glucose carbon in the total carbon pool of cerebrosides and ganglio-
sides, Brain cerebrosides were separated by TLC, The half life calcu-
lated for galactocerebrosides with normal FA chain (faster band) was 68
days whereas for galactocerebrosides with hydroxy FA chain (slower band)
the half life was 117 days, and even longer half life was observed with
sulphatides (315 days), The shortest half life was obtained for a
ceramide disaccharide fraction (18 days) which has not been completely
characterized, but contains glucose and galactose and comprises about 1%
of total neutral glycosphingolipids in the rat brain, The half life of
glucose carbon in this ceramide disaccharide was shorter than the half
life calculated for brain gangliosides (31 days), thus indicating that
this compound may serve as a branch point for ganglioside biosynthesis
rather than occur as a breakdown product of more complex molecules,

PEPTIDE REGULATION OF BURSTING PACEMAKER ACTIVITY IN A MOLLUSCAN NEURON.
J. L. Barker, H. Gainer and M. Ifshin*. NIH, NICHD, Bethesda, Md. 20014.
The effects of vertebrate peptides on the electrical activity of iden-
tified molluscan neurons were investigated using intracellular recording
techniques. Antiduretic hormone (ADH) and structurally related peptides
selectively altered the electrical activity of two homologous neuro-
secretory cells. No effect of these substances on 10 other identified
neurons was observed. A1l other hormones and releasing factors tested
were without effect on these cells. Active peptides produced bursting
pacemaker potential (BPP) activity in non-bursting cells from dormant or
semi-dormant snails and potentiated this activity in cells from active
snails. The threshold concentration for this effect was 107°M. The ADH
effect long-outlasted the period of bath (or iontophoretic) application.
In 13 of 15 cells the sensitivity to the peptides was confined to the axon
and axon hillock. Somal sensitivity was present on the other two. Associ-
ated with the induction of BPP activity was a change in the I-V relations
from linear to non-linear over the -40 to -70 mV range. Iontophoresis of
ADH onto a cell whose membrane had been hyperpolarized beyond this range
did not produce an observable voltage response or conductance change. Upon
removal of the nyperpolarizing current, well-developed BPP activity was
present. In contrast, the transient voltage responses and conductance
changes to iontophoresis of a variety of conventional putative transmitters
(i.e., ACh, dopamine, glutamate) were present over a much wider membrane
potential range. The results suggest a membrane regulatory role for these
peptides and thus may be indicative of a new form of information transfer
in the nervous system. In preliminary experiments we have isolated a
water-soluble, lTow molecular weight peptide fraction from the snail nervous
system which has effects identical to ADH on the neurosecretory cell.




1] EEG POTENTIALS TIME-LOCKED TO SACCADIC EYE MOVEMENTS OF READING AND OPTO-
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KINETIC NYSTAGMUS: FORM, TOPOGRAPHY, AND DIFFERENTIAL ATTENTION ASPECTS.
John S, Barlow. Massachusetts General Hospital, Boston, Mass, 02114,

An earlier finding (Dis. Nerv, Syst. 32:668, 1971) of a late positive
wave peaking at approximately 300 msec (P300) in the lambda complex asso-
ciated with quick or saccadic eye movements of reading, but not for those
of optokinetic nystagmus (OKN), has been further explored with EEG and
eye-movement (infrared monitoring) recordings in healthy subjects under
conditions that included the following: (1) conventional OKN, using
horizontally moving vertical stripes; (2) reading of text (a) upside down
and (b) right side up; (3) same as 2b, but with (a) reading attentively
and (b) reading with distraction; (4) same as 2, but with moving text
(i.e., combined reading and OKN), and finally (5) same as 4, but using
computer-generated moving (a) text or (b) strings of repeated letters, on
an oscilloscope screen. Data were processed with a small digital corre-
lator (Bioengineering Resource Facility, University of Iowa) and a mini-
computer (PDP-12). Preliminary results include: (1) confirmation of the
earlier finding of a P300 for reading, but not for conventional OKN; (2)
primarily occipital localization for the lambda complex for reading, in
contrast to a less sharply defined parietal localization for OKNj; (3)
inconstantly, an occipital negative shift, with or without superimposed
waves of 7,5 Hz, immediately preceding saccades (cf. Electroenceph. clin.
Neurophysiol. 3u4:758, 1973); (4) P300 evident for reading with distraction
as well as for reading for contentj (5) no P300 for reading upside down
text. The suggestion from certain findings that more specific differen-
tial effects for these several experimental conditions may obtain in the
left posterior temporal region (Vernicke's area for language) is being
pursued. [Supported by NIH Grant No. NS-03752]

QUANTITATIVE EVALUATION OF CUTANEOUS SENSORY FUNCTION, Karen L. Barnes
and John P. Conomy. Dept. Biomed. Engr. and Div. Neurology, Case
Western Reserve Schl, Med., Cleveland, Ohio, 44106.

A technique originally devised for the evaluation of simian peripheral
nerve and cutaneous sensory function by operant conditioning has been
modified to yield a quantitative assessment of human cutaneous sensation.
By combining simultaneous behavioral and electrophysiological observa-
tions of stump-tail maccaques, we have developed a behavioral index of
pain threshold in the awake primate. A timed stepping mechanism incre-
ments stimulus intensity to the skin or sciatic nerve, while the monkey
must press a lever to decrement intensity. A permanent record of toler-
ated stimulus level and bar-press behavior is compared with simultaneous
records of peripheral nerve fiber activity from a chronic sciatic nerve
electrode. The same 'staircase' variant of Fechner's method of limits
yields a reliable and reproducible evaluation of cutaneous sensation in
human subjects with neurologic disease, providing quantitative informa-
tion not available in current bedside testing methods or other electro-
physiological tests, Each subject serves as his own control both across
skin regions and over successive tests, documenting the clinical course
of diseases which alter cutaneous sensation. By changing stimuli vari-
ous cutaneous senses can be tested. The method quantifies absolute
cutaneous thresholds, duration of perception, and provides an index of
perceptual intensity, Graphic examples of these parameters are demon-
strated in patients with both peripheral and central nervous system
disorders. In addition to clinical studies, the method can be used to
investigate basic mechanisms of normal cutaneous sensation or to eval-
uate agents or treatments which modify the response of a subject to
cutaneous stimuli,
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43 EEG SENSORY EVOKED RESPONSES (ERs) IN EARLY INFANCY MALNUTRITION.
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Ann_B. Barnet, Marta Vicentini* and Margarita Campos S.*. Children's
Hospital National ledical Center, Washington, D.C. 20009

To test whether ERs reflect abnormalities in brain function associated
with early infancy malnutrition, a group of infants, aged 3 to 9 months
at time of hospital admission, suffering from third degree malnutrition
(marasmus), were followed by serial LR recordings during rehabilitation on
a special metabolic ward. Normal infants from the hospital's day care
center served as controls. Auditory evoked responses (ALRs) were recorded
from C3, C4, and CZ (10-20 placements) referred to joined mastoids. 100
stimuli were presented at a rate of one every 2.5 seconds. Analysis time
was 1.25 sec. AER latency was prolonged in all of the malnourished
infants in the recordings taken near the time of admission. Mean P2
latency was approximately 250 msec. for the malnourished group vs. 190 for
the controls. N2 differences were of the same magnitude. Over a three
month period, a higher than normal rate of latency decrease was observed
in some of the patients. Throughout the period of hospitalization, AERs
recorded from left and right hemispheres were consistently less symmetri-
cal in the malnourished group than in the controls. Asymmetry (;> S PV)
of P2N2 amplitude was found in more than 50% of the patients but in less
than 5% of the controls. The malnourished infants also tended to have
flatter, less complex responses than the normal controls. This study was
carried out through the courtesy and cooperation of Dr. Joaqu{n Cravioto,
Chief, Dept. of Investigacion and Dr. Mario Shkurovich, Dept. Neurol.,
Institucion Mexicana de Asistencia a la Niflez. It was supported by the
W.T.Grant Foundation and PHS 1ID02296 and K2MII45472.

SODIUM ASPARTATE~ISOLATED SECOND ORDER PROCESSES AT THE PHOTORECEPTOR
LEVEL IN PRIMATES. William S. Baron and Robert M. Boynton, Center for
Visual Science, University of Rochester, Rochester, New York 14627
Sodium aspartate has been used to isolate the primate late receptor
potential (LRP) in vivo by injecting it into the vitreous. The initial
effect of sodium aspartate is to cause an extraordinary constriction
of the retinal vasculature, and then in higher concentrations to block
synaptic transmission. When high intensity stimuli are used, the
first part of the response obtained with this preparation is similar
in shape to the response obtained when the LRP is isolated by
blocking the retinal circulation. When low intensity stimuli are
used, the responses are of opposite polarity to the LRP. While the
stimulus is on, a plateau is maintained, but when the light is turned
off the change in potential seems to be composed of three components,
(1) the LRP, (2) a d.c. potential of opposite polarity to the LRP, and
(3) a long latency potential similar to the e-wave which has not
previously been found in the primate ERG. The effect of the sodium
aspartate may be either (1) to reduce the rate of excitation or
inhibition between processes, which normally have very similar
latencies, and thereby produce a temporal separation of them, or
(2) to unveil the existence of feedback mechanisms which normally
function in parallel with controller cells, those cells having been
blocked by the sodium aspartate.




45 EFFECT OF BILATERAL LESIONS TO THE CINGULUM BUNDLE ON THE BEHAVIOR AND
NEUROPHYSIOLOGY OF THE SQUIRREL MONKEY. E. S. Barratt, P. M. Adams and
J. T. O'Neal. Dept. of Psychiatry, Behavioral Science Laboratory, and
Dept. of Surgery, Division of Neurosurgery, University of Texas Medical
Branch, Galveston, Texas 77550.

Bilateral electrolytic lesions to the cingulum bundle of the squirrel
monkey were made prior to or following the acquisition of a conditioned
emotional response (CER). Neurophysiological measures of spontaneous
and evoked activity in a number of brain sites were made from chronic
indwelling electrodes prior to and following lesions. Animals receiving
lesions prior to acquisition training on the CER failed to acquire the
response while those trained prior to the making of the lesions retained
the CER without impairment. The spontaneous activity of the animal fol-
lowing lesions was largely unchanged with the exception of an increased
amplitude of the EEG from anterior thalamic nucleus after 20 days of
post~lesion recovery. Post-lesion evoked potentials indicated a reduced
amplitude of evoked recordings in prefrontal and premotor limbic cortex
with anterior thalamus stimulation. These findings suggest the effect of
cingulum bundle lesions may be to reduce the amount of sensory input to
cortical loci associated with the formation of appropriate behavioral
responses.

Supported by the Psychophysiological Division of the Physiology Branch of
the Office of Naval Research.

46 A MODEL FOR ODORANT MOVEMENT BASED ON THE CHROMATOGRAPHIC THEORY OF
OLFACTORY DISCRIMINATION. David P. Bashor and W. Marcus Cooke*. Depts.
Biol. and Chem., UNC, Charlotte, 28223

Odorant molecules are influenced by chromatographic processes as they

traverse the nasal capsule (Mozell, Science 181:1247, 1973). To aid the
study of the transport processes and odorant-receptor interactions occur-
ring in the nasal cavity, we have developed the following model for move-
ment of a bound odorant wave along a one-dimensional nasal epithelium.
Let a(x,t) be the fraction of applied odorant bound at a distance x along
the olfactory epithelium, at time t; xj3 = length of mucosa; x = a position
on mucosa (0<xs$x)); x(t) = position on mucosa of maximum binding (0<xgx7)3
s = standard deviation of bound(odora E wave. For Gaussian input,

-(x -x
(x,t) = 1 e 8 Q)

ake (Z-w)g . s '
To accurately evaluate a(x,t), a general density function must be defined
where the rate of movement of X along the mucosa, dX/dt, as well as the
way in which s changes with % or t, ds/dX, is known. It is known from
chromatographic theory that s linearly changes as the solute moves down
the column, in this case the mucosa. Specifying sy, the standard devia-
tion of the input wave, an expression for s is s = s, + m.u. Also
dg/dt = 4; X =@ - t, where U is the average linear mobile phase velocity
in the nasal capsule. Thus s becomes s = s, + m-TU-t. Substituting these
results in (1) gives the analytical form of the model;

- (x-g.t)?
1 2-(5g + m-G-t)2

a(x,t) - e
(2:m)% + (55 + melU-t)

Supported in part by a Cottrell Grant from the Research Corporation, and
the UNCC Foundation.
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RECEPTIVE FIELDS OF CEREBELLAR CELLS RECEIVING EXTEROCEPTIVE
INPUT IN GYMNOTID FISH. Joseph Bastian. Dept. of Neurosci.,
Sch. Med., UCSD, La Jolla, Ca., 9203
Purkinje cells in the caudal lobe of the cerebellum of the

weakly electric fish Apteronotus albifrons receive input from
the electrosensory system. These cells change their firing
frequency in response to distortions in the fish's electric
field caused by objects moving in the environment. The
quality of the object (insulator or conductor), the size,
direction of movement and to a lesser extent rate of movement
are all parameters which affect the form of the cell's res-
ponse. A simpler stimulus, a small bipolar pair of stimulat-
ing electrodes, can also evoke responses in these cells when
moved close to the fish's skin. This stimulus was moved over
the fish in a systematic fashion so that the receptive fields
of single purkinje cells could be determined. Relatively
simple excitatory or inhibitory fields as well as more com-
plex fields made up of contiguous excitatory and inhibitory
areas were found. Nearly all of the cells responded differ-
ently to opposite directions of movement as well as to diff-
erent rates of movement. Stationary stimuli presented at an
area of skin known to be part of a receptive field resulted
in responses of the same type as caused by the moving stimu-
lus however the amplitude of the response was reduced. In
addition to providing a better understanding of the role of
the cerebellum in the analysis of electrosensory information
these results give a clear demonstration of receptive fields
of purkinje cells receiving an exteroceptive input.
Supported by grants from NINDS and NSF to Prof. T.H. Bullock

CRYOGENIC DEPRESSION OF PREFRONTAL CORTEX: SPATIAL VS. NONSPATIAL
MEMORY DEFECT. Richard H. Bauer and Joaquin M. Fuster. Department of
Psychiatry and Brain Research Institute, School of Medicine, University
of California, Los Angeles, Calif., 90024,

Rhesus monkeys were trained to perform two tasks requiring mmemonic
retention of visual cues. The cues were presented in a panel with three
translucid stimulus-response keys forming an isosceles triangle. Trials
in both tasks conformed to the sequence of cue, delay and choice. In
one task (delayed response; DR), the cue was positional: white-light
illumination of one of the two lower keys, immediately turned off by the
monkey's pressing of the lighted key. After the ensuing delay, both keys
were turned on simultaneously and the monkey was rewarded for again press
ing the key previously lit. 1In the other task (delayed matching=-to-sample;
DMS), the cue was a color: red or green light on the top key. After the
delay, the two colors appeared on the lower keys and the animal was
rewarded for pressing the key with the color of the cue. Delays of 0 to
32 sec. were imposed. Position and color were changed randomly. Blocks
of DR trials were alternated with blocks of DMS trials. After training,
cooling probes were implanted on the cortical surface. Cooling of lateral
prefrontal cortex (20°C) induced a performance deficit on trials with
delay of 4 sec. or longer. For any given length of delay, the DR deficit
was similar in magnitude to the DMS deficit. No deficit was produced by
parietal cooling on either task. Choice reaction-time was correlated with
length of delay. The results constitute further support for a functional
role of the lateral prefrontal cortex in short-term memory. In addition,
they indicate that this role is equally important for retention of spatial
information as for retention of nonspatial information.



49 UPTAKE OF CHOLINE BY THE NEURONS OF THE CHICK CILIARY GANGLION. Robert
L. Beach*, Janusz B. Suszkiw* and Guillermo Pilar. Biological Sciences
Group, Univ. of Ct., Storrs, Ct., 06268

Uptake of Choline (Ch) by ciliary ganglia isolated from 9 day old
chicks was measured at 37°C in Tyrode's solution. Rates of uptake were
linear for up to 60 minutes and were temperature dependent. One pre-
dominant saturable component with a Ky of 1x10~*M and a Vpay of 7.9
picomoles/ganglion/min. was observed. This uptake was not modified by
reduction of sodium concentration in the incubation solution from 150mM
to 20.5mM. Dinitrophenol at concentrations of 10-3M or 10-4M had no
effect. Oubain (10-3 and 10-%M) inhibited uptake slightly if present
during a 30 min. preincubation. Hemicholinium inhibited Choline uptake
with a K] of 9x10-5M and acted competitively at 2x10-6M Ch. 2 and 3 day
denervated ganglia showed no reduction in uptake at 2x10-6 M or
2x10-5M Ch. Since the relative volume of ganglion cells to presynaptic
terminals is greater than 20:1 and the volume of glial cells is less
than half that of the ganglion cells, the measured rate of uptake repre-
sents mainly the cholinergic cell bodtes. Choline uptake was measured
in irises which are innervated by the terminals of the ciliary neurons.
This uptake was neither sodium dependent nor was it decreased by section
of the ciliary nerves. Thus uptake by the nerve terminals was probably
masked by that of the iris muscle. These experiments suggest that the
cholinergic ganglion cell bodies have a choline uptake system similar to
that found in non-nervous tissues.

Supported by Research Grant NS-10338 from USPHS and the University of
Connecticut Research Foundation.

B0 THE EFFECTS OF NICOTINAMIDE AND L-METHIONINE ON MOUSE SLEEP-WAKE CYCLES.
John M. Beaton, Ronald J. Bradley, G. Vernon Pegram*, and John R. Smythies*
Neurosciences Program and Department of Psychiatry, University of Alabama
in Birmingham, Alabama 35294.

We have previously reported that L-methionine induces disruption of
both behavior and sleep-wake cycles in mice and rats. These effects
are not prevented by the simultaneous administration of nicotinamide.
However, when nicotinamide alone is administered to mice there is a
significant increase in the amount of rapid eye movement sleep (REM).
Methionine has the opposite effect, inducing a significant decrease in
REM time. A1l mice were injected daily with 250 mg/kg of either
nicotinamide or methionine for 21 days prior to’'sleep analysis. The
two mouse $trains tested, Swiss and C57 brown, showed comparable
alterations in sleep pattern. The REM increase caused by nicotinamide
is reminescent of the effects of reserpine and indicates that nicotina-
mide administration may exert some effects on normal brain function.
This suggests that further pharmacological study of nicotinamide in
this light might be of interest.

(Supported in part by Faculty Research Grant Number 82-6105 from the
University of Alabama in Birmingham to J.M.B.)
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SPECIFIC IDENTIFICATION OF SEROTONINERGIC AXON TERMINALS IN RAT CEREBRAL
CORTEX. Alain Beaudet* and Laurent Descarries. Centre de recherche en
sciences neurologiques, Université de Montréal, Montréal, Québec, Canada.

Presynaptic axon terminals which take up and retain serotonin-3H
(5-HT-3H) may be visualized by means of high resolution radioautography
in the fronto-parietal cortex of adult rats pretreated with monoamine
oxidase inhibitor (Anat. Rec. 178:342, 1974). Following prolonged super-
fusions with 10™* or 1075 M 5-HT-3H (specific activity:11-11.7 Ci/mM),
the labeling is intense, selective and seemingly confined to nerve
endings containing endogenous serotonin. Indeed, the number of
reactive terminals appears undiminished in the cortex of rats entirely
deprived of noradrenergic innervation by earlier administration of
6-hydroxydopamine. Furthermore, labeled nerve endings are no longer
present after stereotaxic destruction of the raphé nuclei. The use
of relatively high concentrations of 5-HT-°H allows detection of a
vast majority of serotoninergic terminals, which predominate in the
superficial layers of cortex. The greater proportion of reactive nerve
endings exhibit large dense-core vesicles, and typical junctional zones
of synaptic contact are occasionally visible between the labeled bulbs
and dendritic processes. Further radioautographic characterization of
the intralaminar distribution and ultrastructural features of cortical
S-HT terminals should help to elucidate the role of these afferents
previously unamenable to detailed morphological analysis.

(Supported by grant MA-3544 of the Medical Council of Canada).

LIGHT ADAPTATION IN THE VENTRAL PHCTORECEPTGR OF LINULUS. Michael M,
Behbehani and Richard Srebro, Neurosensory Laboratory, S.U.N.Y., at
Buffalo, N, Y. 14214

We have studied the process of light adaptation in the ventral photo-
receptor cell of the Limulus under voltage-clamp by performing the follow-
ing experiments The cell was penetrated with twin electrodes and allowed
to dark adapt., After about one hour the cell was voltage-clamped at rest-
ing potential, Under computer control, the cell was stimulated by a sin-
gle flash or twin flashes of light, each 10 msec long, For each trial the
computer selected, at random, a single flash or twin flashes, In those
trials that twin flashes were selected the delay between two flashes was
selected at random from a table of delays., The response of the cell was
sampled for 2 1/2 seconds following the first flash and was recorded,
The result of this experiment showed that the adaptation process consists
of two phases, An early phase that occurs whenever there is a temporal
overlap of discrete waves and has an expotential recovery time-course with
time constant of about 75 msec, This phase of light adaptation occurs at
light intensities barely above discrete wave intensities as well as at
much higher intensities with the same recovery time-course at all inten-
sities and it is initiated by photocurrent, The kinetics of this phase
of adaptation is correlated to photocurrent, A second phase of light
adaptation occurs at higher intensity and develops after approximately
1/2 second and decays over a period of several seconds,
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GEOMETRY OF RECEPTIVE FIELDS OF CAT RETINAL GANGLION CELLS.
K.Behrend*and H.Scharstein*(SPON: C.E. Spooner) MPI F.Bio-
phys.Chemie,Goettingen and MPI f.Verhaltensphysiol.,Seewiesen
W-Germany.

Receptive fields of cat retinal ganglion cells were plotted
by means of a moving light spot scanning an area of 25x25 de-
grees of visual field permiiting us to map the excitatory re-
ceptive field(ERF)and that part of the inhibitory receptive
field(IRF)revealed by reduction in the ongoing firing.Recor-
dings were made from single fibers of the optic nerve at the
optic chiasma.A decrease in the background illumination there-
by increasing contrast did not alter the ERF or IRF of on-cen-
ter neurons whereas it enlarged the inhibitory area of off-
center neurons.In cells in or close to the area centralis this
enlargement was symmetrical to the field center but in more
peripheral cells where the increment to the field can be up to
30 degrees it may be asymmetrical and complex.A method is de-
scribed to reconstruct the geometry of receptive fields from
plots in the horizontal and vertical direction by means of a
sensitivity contour profile.This was found to be elliptical or
circular in the cells so far investigated with this method
(3 on-center,2 off-center neurons).The elliptical cells can be
said to have an orientation preference.

THE RESPONSE OF UNMYELINATED (C) NOCICEPTIVE AFFERENTS TO THERMAL AND
MECHANICAL STIMULI APPLIED TO THE MONKEY'S FACE. R. E. Beitel and
R. Dubner, NIDR, NIH, Bethesda, Md. 20014.

Single unit activity was recorded extracellularly in the trigeminal

ganglion in anesthesized rhesus monkeys. Conduction velocities, determined
from electrical stimulation of receptive fields (RFs), were in the range
for unmyelinated C fibers (Mean = .82 m/sec; S.D. = *.17). Cutaneous RFs
were usually single spots (Mdn = 2mm*) and were identical for thermal and
mechanical stimuli. Discharges to thermal stimuli were investigated with
feedback-controlled contact thermodes which permitted step temperature
changes 210 /sec. Thermal thresholds ranged from 41° - 50°C (Mdn = 47°C),
and maximim discharge frequencies were obtained in the noxious heat range
(45° - 55°C). Application of stimuli 5°- 8°C above threshold for 30 sec
typically sensitized the units, indicated by lowered threshold, increased
frequency of discharge, afterdischarges or the appearance of 'spontaneous'
spikes. For a graded series of 5 sec duration stimuli from adapting temper-
atures of 30°- 40°C, the number of spikes increased as a monotonic function
of stimulus intensity over the range from threshold to 50° - 55°C. However,
noxious stimuli >55°C suppressed the frequency of discharge to subsequent
graded series of thermal stimuli. Units failed to respond throughout the
duration of 30 sec stimuli if the final temperature exceeded 50°C. A1l
units studied had mechanical force thresholds which were innocuous to human
subjects (von Frey technique; Mdn = 1.2 gm; Range = 0.07 to 2.04 gm.). Unit
discharge frequencies to noxious mechanical stimulation were less than
discharge frequencies to noxious heat. These data indicate that C noci-
ceptive afferents from the monkey's face respond maximally to noxious heat.
The units are sensitized by stimulation near threshold but are suppressed
by stimuli >55°C.
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PATTERNED MOTOR OUTPUT IN THE 7 DAY CHICK EMBRYO. Anne Bekoff#* (SPON:
V. Hamburger). Biol. Dept., Washington Univ., St. Louis, Mo. 63130.

An analysis has been made of the motor output to the hindlimb of
7 day chick embryos through the use of EMG recordings from the ankle
antagonist muscles, lateral gastrocnemius (G) and tibialis anterior (T).
The earliest independent movement of the ankle joint has been observed
at 64 to 7 days. That these early movements are neurogenic rather than
myogenic can be shown by the fact that ankle movement and organized
EMG activity cease after section of the sciatic nerve. EMG recordings
from the 7 day embryos indicate that the early motor output is well
organized. (1) The movement-associated EMG activity occurs in bursts
of action potentials, suggesting that contraction of a single muscle,
e.g. G, is the result of coordinated activation of a pool of G
motoneurons. (2) The antagonists, G and T, are activated alternately,
indicating that the circuitry necessary for this coordinated pattern
of motor output has already been laid down. (Supported by NSF grant
GB 35534 to P,S.G.Stein and NIH grant NS 05721 to V.Hamburger.)

FLUID DYNAMICS IN MODELS OF THE SEMICIRCULAR CANALS. Luis
D. Benitez and Alfredo M. Martinez*. Dept. Sci. Res., Natl. Med. Ctr.
I.M.S.S., México, D. F.

Several types of tubular systems representing models of one or se-
veral semicircular canals were subjected to varying types of accelera-
tions. The flow patterns in the fluid filling the models were observed
and recorded both photographically and with a flowmeter. Parameters
explored were: spatial plane of the model relative to the plane of accele-
ration, diameter of the canal and of the "ampula", viscosity of the fluid,
presence or absence of a "utricule" and of a double canal system repre-
senting the perilymphatic and endolymphatic spaces. Results show each
of these parameters to affect significantly the flow patterns. Flow inter-
actions between canals were observed at some spatial positions.
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MONKEY, C, Thomas Bennett, Agu Pert and Tony L. Yaksh, Experimental
Medicine Branch, Biomedical Laboratory, Edgewood Arsenal, MD 21010 USA
Pain evoked potentials (PEP) were recorded from over 100 sites in the
unanesthetized rhesus monkey. Rhesus monkeys were implanted with arrays
of 22 ga stainless steel guide cannulae aimed at various CNS regions,
Following recovery, concentric bipolar electrodes construded from 27 ga
stainless steel tubing and 0,11 mm stainless steel wire, exposed 0.5 mm
at the tip, were introduced into the entorhinal region and various mid-
brain areas which we have previously found to be analgési¢ally respensive
to morphine, PEP's were elicited by electrical foot shock (1 ma) and
averaged with a PDP-12 computer. It was found that the amplitude of
PEP's was diminished by brain tissue (40 ug) or I.V. (5 mg/kg) injections
of morphine sulfate at over 30 sites in seven monkeys., A transient sig-
nificant reversal of the morphine induced depression was obtained by
I.V. injections of naloxone (2 mg/kg). The effect of systemic administra-
tions of morphine on the PEP was not caused by a nonspecific depressant
effect on the CNS since unaffected PEP's were often found as close as
3 mm from a site at which a PEP was depressed. The role of morphine in
subcortical mechanisms of nociception will be discussed.

POSSIBLE INSTRUMENTAL AVOIDANCE IN PARAMECIUM. David J. Bensont,
William B. Rucker, and Colin McDiarmid*

The ciliated protozoan, Paramecium Caudatum, will escape from a
capillary tube Into which It has been pulled by capillary action.
Indeed, Huber, Rucker, and McDiarmid (J. of Comp. Physiol. Psychol.,
1973, 86, pp. 258-266) have demonstrated that paramecia can learn
to escape at Increasing rates over trials, with retention of two
and one-half hours. Since the action of being sucked into the tube
and being In the tube proved to be aversive enough to demonstrate
an escape learning response, It was decided to use this aversive
stimuli to develop an avoidance response. Single Paramecia were
not sucked up into the tube for each trial until they had crossed
six lines on a 1/10 Inch grid. Each paramecia was trained for
sixty trials. The mean latencles per trial over blocks of ten
trials increase from 8.3 seconds to 16.0 seconds. (F=5.14,
df=5/72, p{.001). When a three line criterion was tested with
other subjects, the Increase was not significant (F=2.0, df=5/72,
p/:1). Since line crossing activity was found to Increase over
escape training without the contingency (Huber et al, op. cit.), these
results suggest that instrumental avoldance learning is possible
in protozoa.
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MUSCLE PROTEINS. Bonnie Beresford*, Michel P. Rathbone* and David M.
Logan*. Dept. Neurosciences, McMaster Univ., Hamilton, Canada and Biol.
Dept., York Univ., Downsview, Ontario, Canada. (SPON: J. Diamond).

We have investigated the neural control of amino acid incorporation
into the proteins of triceps muscles of newts (Triturus viridescens).
Muscles from one side were denervated and a sham operation done on the
other side, which provided thelﬁontrol triceps. The animals were in-
Jected intraperitoneally with -“#C-leucine at various times after denerva-
tion. One hour after injection the muscles were removed and the muscle
proteins analysed by electrophoresis on SDS acrylamigz gels. Between 2
and 10 hours after denervation the incorporation of ~*C-leucine into total
protein of the denervated muscles exceeded that in the control muscles by
up to 50%. By 48 hours leucine incorporation into the denervated muscles
was reduced to 70% of that in the control ones, and subsequently remained
at this lower level. Compared to controls, muscles denervated 2 to 10
hours previously not only showed a higher incorporation of -#C-leucine,
but the proportion of this in myosin was significantly increased. 1In
contrast during the period when the incorporation of “*C-leucine into
denervated muscles is reduced its distribution among the various proteins
is the same as in the control muscles. Our results are consistent with
the existence of two neurotrophic effects. First, denervation removes an
inhibitory effect on leucine incorporation into muscle protein, particu-
larly myosin. Secondly, a more generalised trophic effect is remoyed
that results in the observed uniform decrease of incorporation of “*C-
leucine into all proteins after 48 hours.

B.B. and M.P.R. supported by MRC of Canada; D.M.L. by NRC of Canada.

EFFECTS OF PREOPTIC, HYPOTHALAMIC, AND VENTROMEDIAL TELENCEPHALIC LESIONS
ON BEHAVIORAL THERMOREGULATION IN THE LIZARD, DIPSQSAURUS DORSALIS.
Mitchell L. Berk* and James E. Heath*. (SPON:™ R.W. Wylie). Dept. Zool.,
Dept. Physiol. and Biophysics, Univ. 111., Urbana, I11, 61801.

ElectroTytic lesions were placed stereotaxically in the preoptic area,
hypothalamus, and the ventromedial telencephalon to determine their func-
tions in behavioral thermoregulation in the desert iguana. Lesioned,
sham-operated, and control animals were placed in a thermal shuttle box.
Body temperatures (Tb) were recorded continuously for 1-3 days. The Tb's
at which Dipsosaurus would shuttle from the cold to the hot side of the
box (LBTS, iow body temp. at shuttling) and the Tb's at which they would
shuttle from the hot to the cold side (HBTS, high body temp. at shuttling)
were analyzed. The frequency of shuttling and the Tb's at which thermal
comfort postures (raising toes, tail, and trunk of body off the substrate
of the hot side of the box) occurred were also determined. Lesions in the
nucleus of the diagonal band of Broca (NDB)-medial preoptic area, medial
septal area, n. anterior hypothalamus-n. suprachiasmaticus, n. intersti-
tialis, and lesions of the ventromedial telencephalon-medial forebrain
bundle (MFB) resulted in lower mean LBTS's than control or sham-operated
animals. Lesions in the NDB-medial preoptic area resulted in either an
increase or no effect on the mean HBTS and its standard deviation. Large
ventromedial telencephalic-MFB-medial preoptic area lesions resulted in
decreased HBTS's and also the occurrence of normal thermal comfort pos-
tures at very low Tb's. The frequency of shuttling was reduced to very
Tow levels in all the above cases. Lesions in the ventromedial and dorsal
hypothalamic nuclei, and the anterior hypothalamic area had little effect
on thermoregulation. Although medial preoptic area lesions dramatically
alter thermoregulation, the totality of results suggests complex inter-
actions with other hypothalamic and limbic system nuclei.
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THE USE OF TRITIATED LEUCINE AND PROLINE TO MAP EFFERENT PRO-
JECTIONS OF CELLS IN THE CAT DORSAL COLUMN NUCLEI. Karen J.
Berkley. Dept. Psychol., Fla. St. Univ., Tallahassee; 32306

Klnzle and Cuénod (Brain Egg., 1973) ﬁave shown that
tritiated proline and leucine are not always incorporated by
the same population of neurons within a given nucleus. On
occa sion, 'larger' and 'medium-sized' cells are more likely
to incorporate leucine, whereas 'smaller' cells are more like-
ly to incorporate proline. Similar results were often obser-
ved in the dorsal column nucleus (DCN) of the cat in this
experiment. Cells greater than about 18 u in DCN were more
likely to incorporate leucine than proline.

When the dorsal column nucleus of the cat is injected with
tritiated leucine or proline, labeled protein is transported
to terminals in the ventrobasal nucleus of the thalamus and
the dorsal portion of the inferior olive. The amount of label
appearing in the olive does not appear to depend upon the par-
ticular isotope used. On the other hand, the amount of label
appearing the the ventrobasal nucleus does appear to depend
upon the isotope used. The density and extent of labeling in
the ventrobasal nucleus if often greater if tritiated leucine
is used than if tritiated proline is used. These results
suggest that the population of cells in DCN whose axons ter-
minate in the ventrobasal nucleus may be different from the
populstion of cells whose axons terminate in the dorsal por-
tion of the inferior olive.

(Supported by PHS grant NS 02992.)

EATING, GROOMING, THREAT, AND ESCAPE INDUCED BY MEDULLARY STIMUIATION IN

THE CAT. 0;.1% G, Berntson and Howard C. Hughes®. Dept. Psych., Ohio
State Univ., Co. us, 0

Behavioral effects of electrical stimlation of the medullary reticular
formation were examined in free-moving cats. We found that stimulation of
the dorsomedial tegmentum could elicit coordinated grooming behavior,
¥hile stimulation of the ventrolateral tegmentum could elicit either
grooming or eating. Stimulation-induced eating and grooming behaviors
were directed and goal dependent, and were not merely directly elicited
motor automatisms, Findings suggested that these behaviors resulted from
the facilitation of specific sensorimotor mechanisms, rather than the
induction of generalized drive states., Other elicited responses included
fragmentary components of threat behavior and escape. Many electrodes
producing escape or threat were located in or near classical sensory paths,
while others were located in the reticular formation. The findings
contribute to the growing view that the lower brainstem may play an importe
ant role in the elaboration and control of complex species- characteristic
behaviors.
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HIPPOCAMPAL RESPONSES TO FIMBRIAL AND COMMISSURAL STIMULATION. Phillip
J. Best and Charles E. Olmstead. Dept. Psychology, Univ. Virginia,
Charlottesville, VA 22901, and Dept. Psychiatry, Mental Retardation
Ctr., NPI, UCLA, Los Angeles, CA 90024,

During spontaneously occurring sleeping and waking, the spontaneous
single unit activity of the dorsal hippocampus can be demonstrated to
undergo regional specific changes as well as state specific changes
(Olmstead, Best, & Mays, 1973). It has been hypothesized that these
changes are due to extrahippocampal influences. To test this hypothesis,
single unit activity was recorded from 201 electrodes (62 u) chronically
implanted in 48 albino rats and evaluated under sleep and waking condi-
tions and during stimulation of fimbral pathways and heterolateral hippe-
campal connections. Sixteen of 39 units studied under all conditions
showed decrements in firing following fimbrial stimulation. An identi-
cal phenomenon occurs during paradoxical sleep at a moment when hippo-
campal afferents show their highest level of activity. Only one of the
39 cells showed an increment in firing. Only one of the cells tested
showed any response - an increment in firing - to commissural stimula-
tion. These results indicate that the slowing of the majority of hippo-
campal output cells during paradoxical sleep is triggered by extra-
hippocampal influences rather than by interhippocampal factors. These
data do not rule out, however, the fact that the actual mechanism of
the cells' deceleration is due to intrinsic hippocampal circuitry.
(Supported by USPHS Grant MH-16478, awarded to Phillip J. Best.)

LOCATION AND RESPONSE PROPERTIES OF NEURONS IN THE CAUDAL TRIGEMINAL NU-
CLEUS EXCITED BY THE ETHMOIDAL NERVE. R.W. Beuerman and M.A. Biedenbach.
Dept. Physiol. Biophys., Sch. Med., Univ. Washington, Seattle, 98195

The aim of this study was to establish the location of neurons in the
trigeminal nucleus excited by the ethmoidal nerve and to determine dif-
ferences in their response properties. The ethmoidal nerve supplies the
mucosa of the nasal cavity and is composed of a majority of unmyelinated
axons and is chemosensitive. Cats were anesthetized with chloralose,
paralyzed with gallamine and the brain stem exposed for unit recording.
The ethmoidal nerve was stimulated electrically every 3 sec for unit de-
tection. An electrode placed in the ethmoidal projection area of the
thalamus was used to test whether the cells could be driven antidromical-
ly. This report consists of the first part of the study, describing a
unit population obtained between 2 mm and 6.5 mm caudal to the obex.
Driven units were recorded throughout this region, but the greatest yield
was obtained between 2 mm and 3 mm caudal to the obex. Driven units wer
also found less frequently in the reticular formation medial to the tri-
geminal nucleus as confirmed by dye marking. This unit population dis-
played a large latency range to electrical stimulation (3 msec to 58 mse,
mean latency 17.3 msec). Many of these units appear to receive highly
convergent input; recruitment of more axons in the ethmoidal nerve short-
ened the latency and increased the number of spikes per discharge. Many
units receive additional input from other peripheral nerves as indicated
by tactile receptive fields in the face or chest region. Very few of
these cells have direct thalamic projection, but almost half could be
synaptically driven by the thalamic electrode. This latter set of cells
could be inhibited over several hundred msec by prior conditioning with
the ethmoidal nerve. (Supported by NIH DE00248.)
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K. Hanson*, T. Jones* and K. Burchiel*. Dept. Neurosciences, Sch. Med.,
ucsp, La Jolla, 92037

The basic somnogram is a condensed display of 1) EEG spectrum, 2)
integrated EEG, 3) EOG and 4) FEMG. Hidden line suppression is used for
parameter #1 with fine ball point plotting at 80 lines/inch and 8 seconds
EEG/spectral line. Parameter #2,#3,and #4 and plotted horizontally with
the spectrum with line length representing intensity. Using this pic-
torial display 8 hours sleep can be effectively condensed to 3 standard
pages. The plots are made on-line with a PDP-12, 8K computer and plotter.

The basic somnogram has the following advantages over classical
sleep staging techniques; 1) it is automatic and not prone to rater error,
2) in addition to providing data necessary for judging the phases of sleep
it monitors all functions continuously avoiding the arbitrary cirteria of
sleep staging.

The expanded somnogram used in clinical applications allows for
simultaneous plotting of the additional parameters, evoked potentials,
respiration, heart rate, alongside the above four parameters. In addition,
numerical values of selected parameters areprinted alongside the pictorial
display at convenient intervals. This display is finding wide application
in the study of sleep disorder (apnea), newborn baby syndromes and
clinical coma.

Supported by USPHS NS 08962 and ROCKFE

RESPONSE CHARACTERISTICS OF NEURON SUBSETS IN THE ROSTRAL TRIGEMINAL
NUCLEUS EXCITED BY THE LINGUAL NERVE. M.A. Biedenbach. Dept. of
Physiology, University of Washington, Seattle, Washington 98195

The aim of the study was to identify the total neuron population in a
part of the trigeminal nucleus which could be excited by the lingual
nerve. Hence, electrical stimulation of the whole nerve, rather than
mechanical tongue stimulation, was employed while searching for unit po-
tentials. In anesthetized cats the brain stem was exposed dorsally, for
recording in the trigeminal nucleus at levels from 1-9 mm rostral to the
obex. All driven units, when tested additionally for mechanosensitivity,
divided into 3 main subsets: One half of the units had tactile fields on
the face or head but not on the tongue, evidently receiving more effective
excitation from other branches of the trigeminal nerve. One fifth of the
units were not mechanosensitive and termed mute. Only one third responded
to tactile tongue stimulation. This set had a range of mechanical thresh-
olds but only the most sensitive, (s-units), could be entrained to mechan-
ical sine wave stimulation up to 100 Hz, thus resembling peripheral tongue
mechanoreceptors. All 3 unit subsets occurred throughout the nuclear re-
gion studied but the s-units most frequently between 3-5 mm rostral to the
obex. Response to electrical stimulation indicates that s-units make mon-
osynaptic connections with peripheral axons: Latencies 1-3 msec and fol-
lowing electrical stimulation rates of 200/sec, although an increasing
number of spikes per discharge on suprathreshold stimulation suggests some
convergence of afferent fibers. The responses of the other subsets, in-
cluding the remainder of tactile tongue units, indicate multisynaptic con-
nections: Latencies 3-38 msec, following much lower electrical stimula-
tion rates and greater response variability on repeated stimulation. Con-
ditioning-testing stimulation of the lingual nerve revealed that in nearly
all units excitation was followed by reduced excitability lasting a few
hundred msec. (Supported by NIH DE02152 and DF))248)
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QUANTITATION OF GANGLION CELL RESPONSES TO MULTIPLE STIMULUS CONDITIONS
IN PIGEON RETINA. Richard Binggeli. Dept. of Anatomy, Univ. of Southern
California, School of Medicine, Los Angeles, California 90033.

Responses were recorded from more than 200 ganglion cell axons in the
optic tract while stimulating repetitively with a programmed sequence of
colored flashes, spots, and varying sized targets moving at different
velocities and in different directions. Magnetic tape recorded responses
to repeated stimulus presentations were averaged, analyzed numerically
and displayed photographically, as post-stimulus time histograms, or
interspike interval histograms. Distributions of responses were plotted
of all units with a single stimulus condition, or a single unit to a
variety of stimulus conditions. The distributions of ganglion cell
responses to white or colored flashes are roughly exponential with rather
low means (1-2 impulses) with the majority of cells firing with less than
one impulse to every flash. The flashing of dark center spots does not
significantly alter this distribution whereas small light center spots
more than double the mean firing. This is consistent with finding 70%
of the units with excitatory centers and inhibitory surrounds and with
most of the excitatory receptive fields being less than 1° in diameter.
Most units respond with higher frequencies and longer bursts to moving
targets, many having a directional preference as previously reported.
Several units were subjected to 50 to 100 different stimulus conditions
and a method of displaying their response profile to these stimuli was
developed. The results argue against the classification of ganglion
cells on the basis of receptive field characteristics, tonic or phasic
discharge patterns or even on the basis of optimal stimulus parameters.

CATECHOLAMINE LEVELS IN TRAUMATIZED SPINAL CORD. W. G. Bing_h&
R. Ruffolo*, S. J. Friedman*. Depts. Pharm. and Surg., Ohio State Univ.
Med. Sch., Columbus, Ohio 43210

The possibility that endogenous biogenic amines might augment the
destructive effects of trauma to the CNS has been considered by several
investigators in the past decade. Recently, accumulation of norepi-
nephrine (NE) in areas of trauma was cited as a contributor to para-
plegia in spinal cord injury. More recent studies have questioned this
hypothesis. The present study carried out on the rhesus monkey repre-
sents the first study of this theory in primates. Three segments of
thoracic spinal cord were exposed through separate incisions. An upper
(T-2) and lower (T-10) segment served as controls, while the T-6 segment
was subjected to trauma. Similar tissue segments from untraumatized
animals served as normal controls. Blunt trauma was inflicted by drop-
ping a 20 gm. weight 15 cm. onto the intact dura of the T-6 segment.
Tissue was excised at 1/2, 1 and 4 hrs. post-trauma, frozen and assayed
for NE and dopamine (DA). NE activity decreased following injury as a
first order process with a half-life of 6.36 hrs. At no time were
levels of NE activity above normal or control levels. Levels of DA
activity were more variable. The only signiticant change was a rise
which occurred in the T-10 control segment, 4 hrs. after injury. DA
levels were never significantly elevated in injured tissue. The data
indicate: 1) NE activity is not elevated in injured spinal cord tissue;
2) it is unlikely that NE plays a significant role in enhancing tissue
injury; 3) DA activity is not significantly altered in regions of cord
injury.




69 ALTERATION OF VISUAL RECEPTIVE FIELD CHARACTERISTICS OF NEURONS IN DORSAL
LATERAL GENICULATE NUCLEUS AND LATERAL POSTERIOR NUCLEUS FOLLOWING
COMPLETE OR PARTIAL NEONATAL STRIATECTOMY. Dorwin Birt* and David
Stewart, Dept. of Psych., Ind. U., Bloomington, Ind. 47401.

Visual receptive field characteristics (RFC) of neurons in dorsal
lateral geniculate nucleus (LGNd) and pulvinar (Pul) were studied in adult
Dutch belted rabbits which has been completely or partially striatecto-
mized at five days postnatal and compared with the RFC of neurons in
these and other thalamic nuclei of normal adults. In normals, neurons
with RFC which fit the classifications of concentric, movement sensitive,
and direction selective were frequently found in those thalamic nuclei
which receive direct retinal innervation (e.g., LGNd) but were not found
in those which receive only indirect retinal innervation (e.g., Pul).

In contrast, 38% of neurons studied in Pul of infant striatectomized
rabbits fit the categories of concentric or movement sensitive. It was
thought that this alteration of RFC might be due to the development of
an anomalous direct retinal projection to LP, but anatomical studies did
not provide evidence for this. In animals with partial neonatal stria-
tectomy a shifting and possible compression of retinotopic mapping
occurred in remnants of LGNd. These findings are consistent with the
growing body of evidence for the plasticity of immature mammalian
nervous system and may relate to the frequent reports that animals show
less impairment following lesions performed in infancy as compared to
similar lesions performed on adults.

70 AN ULTRAVIOLET PHOTORECEPTOR IN A DIPTERAN COMPOUND
EYE AND A REINVESTIGATION OF THE TWO-PEAKED SPECTRAL
SENSITIVITY OF DIPTERAN PHOTORECEPTORS. Lewis G. Bishop
and Hendrik E, A, Eckert. Dept, of Biol, Sci., USC, Los Angeles, 90007

Intracellular recordings of the receptor potential to flashes of
monochromatic light demonstrate the presence of ultraviolet
photoreceptors in the retina of the honeybee-mimic dronefly
Eristalis tenax, Photoreceptors for visible light were also observed.
Hence, the dronefly has the neural capability for color vision.
This is consistant with the results of earlier behavioral studies.
This chromatic system is different from that reported for other
flies where electrophysiological, behavioral and photometric
investigations have revealed one photoreceptor with a peak in the
visible spectral region and another with two prominent peaks, one
in the UV and the other in the visible spectral region. We have
reinvestigated this phenomenon in the chalky mutant of the blowfly
Calliphora erythrocephala, and present new data relevant to the
number of photopigments in the dipteran retina. Supported by
NSF GB-30733 and AFOSR-71-2112,
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JUNCTIONS. George D. Bittmer, V. Lawrence Sewell, and Milton P. Charlton.
Dept. of Zoology, University of Texas, Austin, 78712.

When two shocks are applied to the single excitor motor neuron which
innervates the crayfish opener muscle bathed in normal saline or to
fibers which synapse on the post-synaptic giant fiber of the squid
stellate ganglion bathed in low Catt saline, the facilitation seen at the
second pulse decays with a double exponential time course similar to that
reported for frog neuromuscular junctions bathed in low catt (Mallert and
Martin. J. Physiol., 193:679-694, 1967). However, in crayfish, the rate
of growth of facilitation during a burst of equal internal stimuli cannot
be approximated by the linear summation model developed by Mallert and
Martin for the frog neuromuscular junction--a model which we have found
also applies to squid synapses. Since the time course of the decay of
facilitation remained unchanged in crayfish opener synapses after a burst,
the striking the increase in facilitation during a burst must arise from
a progressive, non-linear, increase in facilitation to each stimulus.
It may well be the case that the pattern of transmitter release seen at
crayfish neuromuscular junction will more closely approximate the release
kinetics found at vertebrate CNS synapses since (unlike squid or frog
synapses) both crayfish motorneuronal and vertebrate CNS synapses usually
release relatively few quanta when bathed in normal concentrations of
extracellular calcium.

SPECIES DIFFERENCES IN THE ADENYL CYCLASE RESPONSIVENESS TO NEUROTRANS-
MITTERS IN THE SUPERIOR CERVICAL GANGLION. Asa C. Black, Jr.,*, Ramesh(
Bhalla*, and Terence H. Williams. Dept. Anat., Coll. Med., Univ. of low
lowa City, 522h2.

It has been shown that preganglionic stimulation of the aabb{it superior
cervical ganglion (S.C.G.) results in an increase in cyclic AMP levels,
which has been attributed to release of dopamine from an interneuron,
which causes hyperpolarization of the post-ganglionic neuron. Electron
microscopic examination of fefine S.C.G. in these laboratories revealed
that the interneurons are a rarity in this species. Whole desheathed fe-
line ganglia or slices of bovine ganglia were preincubated for 20 minutes,
and then incubated for 10 minutes in the presence of the appropriate ag-
nist in Eagles medium. After incubation, the tissues were processed to
measure cyclic AMP by protein binding assay. The following results were
obtained:--

Dopamine Cyclic AMP (picomoles per mg. protein)*
Concentration Bovine Ganglion Percent Feline Ganglion Percent
Moles/liter Control Control
1x10_*% 43.1+7.8 (6) 160%
5x10_5 151+20.8 (6) 524 41.0+4.5 (4) 152%
1x10_5 118+11.6 (5) 410% 41.1+5.9 (5) 153%
5x10 © 102%10. 4 (5) 353% 46.7+11.5 (h) 174%
Control 28.8+2.18 (6) 100% 26.9+5.7 (4) 100%

* standard error of the mean; number of points in parenthesis.

Dopamine and NE caused a dose-related increase in cyclic AMP levels in
bovine but not in feline S.C.G. We attribute this lack of response in
feline ganglion to the absence of an adrenergic receptor in the post-
ganglionic neuron, and to the paucity of interneurons in this species.
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DROXYLASE IN RAT SUPERIOR CERVICAL GANGLION, ADRENAL AND LOCUS
COERULEUS. By Ira B. Black and Donald J. Reis, Dept. Neurol,
Cornell U. Med. Coll., New York 100271

The administration of reserpine to adult rats results in
increased activity and amount of the enzyme tyrosine hydroxy-
lase (TH) in adrenal medulla, superior cervical ganglion (SCG)
and in the nucleus locus coeruleus (LC) in brainstem. To de-
termine whether the induction of TH by reserpine in these tis-
sues occurs at birth or develops post-natally, we treated rats
of different ages with reserpine, 5 mg/kg s.c. 24 and 48 hours
before death. TH was assayed in all 3 tissues. TH was induc-
ible in adrenal medulla from day 2, in LC from day 6, but not
in SCG until day 24 of life. 1In all 3 tissues the adult level
of responsiveness was gradually acquired over days. The in-
ability to induce TH in neonatal SCG could not be attributed
to changes in the dose/response characteristics since a wide
range of doses failed to increase enzyme activity; nor was it
due to absence of functional innervation of SCG, since pre-
g;n%éionic denervation at birth prevented normal maturation
o .

We conclude that the reserpine-elicited induction of TH de-
velops at different times specific for each organ, and appears
to depend on maturation of mechanisms intrinsic to the specifk
adrenergic cells in each area examined. (Supported by NIH
Grants NS10259, NS11302, NS06911, MH24285.

PATTERN DISCRIMINATION THRESHOLDS AFTER VISUAL CORTICAL LESIONS IN MONKEYS
Lillian Blake*t, Charlene Jarvis and Mortimer Mishkin. Lab. Psychol.,
NIMH, Bethesda, MD, 20014

Ablation of inferior temporal (IT) cortex, particularly of the poste-
rior region, produces severe impairment in pattern discrimination learning.
The present study examined whether this impairment is associated with
raised pattern discrimination thresholds. The rationale was as follows:
Since IT neurons receive their visual input indirectly from striate cortex
(Bender et al, Physiologist, 1972), and are activated by very specific and
sometimes complex stimulus features (Gross et al, J. Neurophysiol., 1972),
IT cortex could be the end stage of a serial processing system for pattern
vision; its removal might thus result in raised thresholds due to the loss
of the system's most finely-tuned pattern detectors. To test this, groups
of three monkeys each were given either anterior IT, posterior IT, or fo-
veal striate lesions, or kept as controls. They were trained after sur-
gery on a threshold task in which a 90° white angle on a grey ground was
the standard, and 15 angles ranging from 10° through 88.5° were the com-
parisons. As expected, monkeys with posterior IT lesions were the most
severely impaired in learning the initial discrimination (90° vs. 10°).
However, only the monkeys with foveal striate lesions showed significant
impairment on the subsequent threshold determinations. The findings indi-
cate that the pattern discrimination learning deficits produced by IT le-
sions are not the result of raised pattern discrimination thresholds, and,
by implication, that IT neurons are probably not the most finely-tuned de-
tectors of simple patterns. These and additional data to be presented
point instead to a loss in selective attention to stimulus features as the
explanation for the discrimination learning deficit following posterior IT
lesions.

tLillian Blake died May 6, 1973
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CYCLOHEXIMIDE-INDUCED AMWESIA: POSSIBLE INVOLVEMENT OF BRAIN CATECHOL-
AMINES. Alan S. Bloom*, Elton E. Quinton and Laurence A. Carr. Neuropsy-
chopharmacology Program, University of Louisville, Louisville, Kentucky,
40206.

Male C57 B1/6J mice injected with cycloheximide, 150 mg/kg, 30 minutes
before a single training trial on a passive avoidance task showed impaired
memory when tested 72 hours later. When administered immediately after
training, d-amphetamine S0,,5 mg/kg, greatly attenuated the memory impair-
ment caused by cycloheximide. To determine whether cycloheximide or
d-amphetamine SO, altered memory formation by acting on brain catechol-
amine neurons, the effects of these drugs on the conversion of H-2-tyrosine
to H3—dopamine and H3—norepinephrine were studied. Within 30 minutes
after injection of cycloheximide, the brain concentrations of newly syn-
thesized norepinephrine and dopamine were significantly decreased to 25%
of control, reaching minimal levels of 11% of control 210 minutes after
the injection. Protein synthesis, as measured by incorporation of H- -
tyrosine, was decreased approximately 90 to 957 between 30 and 210 minutes
after administration of cycloheximide. When d-amphetamine SO4 was given
30 minutes after the cycloheximide injection, there was a significant in-
crease in the brain concentration of newly synthesized catecholamines 30
minutes later compared with mice which received cycloheximide only. d-
Amphetamine SO4 had no effect, however, on the inhibition of protein syn-
thesis caused by cycloheximide. The results suggest that amnesia induced
by cycloheximide may be due in part to a reduction in synthesis of brain
catecholamines and that the memory deficit can be overcome with drugs
which can activate noradrenergic or dopaminergic neurons.

ANALYSIS OF CELLS IN THE CUNEATE NUCLEUS OF THE CAT. Paul Blum.
Dept. Physiol., Univ, of Vermont, Burlington, Vt. 05401 and Dept. of
Physiol. Pharmacol., Duke Univ., Durham, N,C. 27710

Contrasting models of the organization of the dorsal column nuclei are
composed of differing functional elements. Traditional views show a
major division between relay cells and inhibitory interneurons. A newer
concept replaces interneurons with inhibition producing long axons from
various brain structures. In this study, a population of cells from the
cuneate nucleus of the chloralose anesthetized cat were studied. It was
found that neurons could be grouped with maximum order by making the
primary division on the basis of response to repetitive ipsilateral forepaw
stimulation, Cells responding at greater than 20 Hz stimulation (strong
cells) had small receptive fields, short constant latencies from peripheral
stimulation and little convergence from central structures. Cells not foll-
owing to 20 Hz (weak cells) had a much greater range of peripheral laten-
cies, receptive fields that could include the entire body surface and con-
vergence from central structures. Relay cells and interneurons were present
in both groups. Drugs were applied by microiontophoresis to a group of
these cells., Glutamate was a powerful excitant to both weak and strong
cells. Fibers, identified by lack of response to glutamate, were not found.
These data indicate that strong and weak cells are functionally distinct
subdivisions among the cell populations of the cuneate nucleus.
(supported by grants NS 09472, NS 05330 and NS 10507)
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ATES OF MOUSE NEUROBLASTOMA CELLS. Arthur J. Blume and Carolyn Foster™
Dept. Phys. Chem., Roche Inst. Mol. Biol., Nutley, N.J. 07110.

One can see an elevation in cellular cAMP levels in intact neuroblast-
oma cells after addition of adenosine and/or prostaglandin (PG) El' As
supportive evidence that both in vivo stimulatory effects are due to in-
creased synthesis of cAMP and not decreased cAMP degradation, we now re-
port that adenosine and PGE1 increase adenyl cyclase activity in homoge-
nates of neuroblastoma clone NS20 cells. Washed cells were suspended in
2mM Tris/maleate pH 7.4;0.3mM EDTAy pH 7.4 and 0.24M sucrose and homoge-
nized at 4°, Adenyl cyclase activity was measured according to the method
of Kebabian et al.(PNAS 69: 2145, 1972) at 35° using 3mM ATP as substrate
and 0.25mM R0O20-1724 as the phosphodiesterase inhibitor. The basal adenyl
cyclase activity in crude homogenates was 4-5pmol/min/mg protein and
adenosine (50uM), NaF(10mM) and PGE1(0.56E§) were found to stimulate the
enzyme 3-4X, 6-7X and 9-12X respectively. Less than 147 of the cyclase
activity was pelleted after centrifugation at 800xg. However, basal and
all three stimulated cyclase activities were pelleted after 30 min. cen-
trifugation at 250,000xg. Since cyclase activity could not be detected in
this high speed supernatant the above indicates that the vast majority of
neuroblastoma adenyl cyclase is particulate in nature and probably mem-
brane bound. We have used the 800xg supernatant to characterize in detail
the adenosine and PGE; stimulations and ca™ inhibition of neuroblastoma
adenyl cyclase.

ACTIVATION OF "KINDLED" SEIZURES DURING ALCOHOL WITHDRAWAL IN THE RAT.
Carl A. Boast*, Bruce E. Hunter*, Don W. Walker, Joseph N. Riley* and

Steven F. Zornetzer. Dept. Neuroscience Col. Med., Univ. F1l. and VA
Hospital, Gainesville, Fl. 32602

Repeated electrical stimulation of areas in the limbic system results
in the progressive development of epileptiform afterdischarge and motor
seizures (Kindling). The experiment examined the effects of prior estab-
lishment of a kindled epileptic focus on behavioral and EEG seizure
activity during alcohol withdrawal. Rats were administered brief daily
electrical stimulation in the amygdala or hippocampus until such stimula-
tion elicited sustained motor seizures on five consecutive days. They
were then maintained on alcohol-containing liquid diets for 14-26 days.
The results obtained during acute alcohol abstinence from rats with and
without pre-existing latent epileptiform foci differed in two ways: 1)
The "kindled" rats showed a greater incidence of spontaneous convulsions.
These convulsions more closely resembled those observed following electri-
cal stimulation (masticatory seizures; rearing, forelimb clonus) than
those found normally during alcohol withdrawal (whole-body tonic-clomic).
2) EEG seizure activity during convulsions was altered such that cortical
areas were involved to a much greater extent in the "kindled" rats. The
results suggest that the presence of an excitable latent epileptiform
focus in brain tissue during alcohol withdrawal may bias the usual
pattern of hyperactivity thereby altering the behavioral and EEG mani-
festations of the acute abstinence syndrome. Supported by PHS Grant
#AA00200 and the Veterans Administration Project: #MRIS 9183.
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NEUROPSYCHOPHARMACOLOGY OF METHAQUALONE. William O. Boggan, Dept.
Psychiatry and Biochem., Med. Uni. of S. C., Charleston, S. C. 29401

The anticonvulsant effects of methaqualone were studied in mice given
transcorneal supramaximal electroconvulsive shock (ECS), 20 mA for 0.2
sec., and attempts were made to correlate effects observed with changes
in neurotransmitter concentration in brain. Methaqualone protects animals
against ECS in a dose related manner. At lower concentrations (25 mg/kg)
the drug decreased only the number of animals dying (60% in controls, 0%
in drug treated), whereas higher concentrations (75 mg/kg) diminished the
clonic (100% in controls, 30% in drugged) and tonic (100% in control, 10%
in drugged) aspects of the convulsive syndrome. The peak effect of
methaqualone is approximately one hour with a duration of action longer
than four hours. No changes in brain concentration of norepinephrine,
dopamine, serotonin, or 5-hydroxyindole acetic acid (5-HIAA) were found
in drug treated, nonconvulsed animals at the time of peak anticonvulsant
effects. However, 5-HIAA concentration in brain was significantly greater
in drug treated-convulsed animals than in vehicle treated convulsed
animals at this time. These findings suggest that methaqualone may enhance
the amount of serotonin released during ECS, possibly making more S5-HT
available to receptors and to reuptake. This hypothesis is supported by
other data (McBride et. al., pp. 157, Abstracts Amer. Soc. for Neurochen.,
1974) demonstrating that 5-hydroxytryptophan, also anticonvulsant with
respect to ECS, enhances the release of 5-HT and the concentration of
5-HIAA. Other possible explanations for our effects on 5-HIAA, such as
the diminished transport of 5-HIAA out of brain, as appears to be the case
after an acute injection of ethanol, or enhanced synthesis of 5-HT cannot
be ruled out though preliminary data do not support the latter hypothesis.

REGIONAL STUDIES OF THE CONSEQUENCES OF ACUTE AND CHRONIC
INTRACEREBRAL MORPHINE INJECTION. Kenneth A. Bonnet and
John Rogers*. Dept. Psychobiol. and Physiol., Stanford Res.
Institute, Menlo Park, California 94025

Fisher rats were implanted with bilateral fine guage cann-
ulae for injection of morphine into discrete brain structures,

Footshock sensitivity was determined for four motoric responses

and vocalization by a modified jump-flinch procedure. Bi-

lateral injections of saline one week postoperatively revealed
significant group differences in shock sensitivity. Bilateral

1 or 10ug morhpine injections produced different response

category profiles for each implant group. Caudate animals

became hypersensitive in most response categories. Center
median animals were dramatically analgesic in the vocalisation
response, Only substantia nigra animals resembled the
response profiles of animals given systemic morphine. Repeated
10pug injections resulted in tolerance on all response cate-
gories for substantia nigra, and loss of hyperalgesia in the
caudate animals. Posterior hypothalamus showed increasing
analgesia with successive injections and no indications of
tolerance development. Subsequent systemic morphine injection

(5mg/Kg) was reduced in analgesic effects only in animals

given repeated morphine injections into the posterior hypo-

thalamus. (Supported in part by DA-00356-01).
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Changes in Cortical Excitability Associated with the Development of a
Cortically Reinforced Conditioned Response. James E. Boston and Gillray
Kandel*. Dept. of Psychology, R.P.I., Troy, New York.

Changes in cortical excitability associated with the development of a
cortically reinforced response have been reported by numerous investiga-
tors (e.g. Nikolayeva, Sechenov J. of Physiol. 41: 19-24, 1955). These
changes in cortical excitability were studied in four cats. Three
cannulae and a multi-electrode array were implanted in the motor-sensory
region of the cortex of each cat. The responses to be conditioned were
chosen from the responses elicited by direct stimulation of the cortex
via these electrodes. Three of the four cats developed conditioned respon-
ses (CRs) of forelimb movement and the fourth cat developed CRs of head
movement. Correlations were found between performance of the CR and the
excitability of the cortical locus stimulated to evoke the unconditioned
response (cortical locus-US), i.e. as performance developed the cortical
locus~US increased in excitability. By measuring threshold changes at the
cortical locus-US with and without the conditioned stimulus (CS), it was
found that the excitability change at that locus was not induced specifi-
cally by the CS. In addition, it was found that these threshold changes
observed at the cortical locus-US were not restricted to that locus, but
occurred generally throughout the implanted area. Electrocorticograms
taken from the cortical locus-US area also failed to show any changes
associated with CR performance. Based upon the above results, it was
concluded that the CR is not mediated by a shift in excitability at the
cortical locus-US induced by the CS.
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OPTIMUM STIMULI FOR CAT TONGUE CHEMORECEPTORS. J. C. Boudreau, T. E.
Nelson* and J. Oravec* Sensory Sciences Center, Graduate School of
Biomedical Sciences, University of Texas at Houston, Texas, 77025.

Single unit spike potentials from geniculate ganglion cells innerva-
ting fungiform papilla chemoreceptors were studied in anesthetized cats.
A wide variety of chemical compounds were applied to the tongue in dis-
tilled water or saline in 50mM concentraticn or less. Group I chemo-
responsive neurons were optimally discharged by compounds containing a
group capable of donating a proton. Discharge was proportional to the
pH of the solutton relative to the pK of the ionizable group. Certain
heterocyclics {e.g. thiazolidine and pyridine) were much more stimulatory
than any other substances tested. Group II chemoresponsive neurons were
found to be affected by a wide variety of compounds, although certain
amino acids were found to be among the most effective excitatory or in-
hibitory compounds. Certain heterocyclic ring compounds were found to be
as effective as the parent compounds in eliciting discharge. Thus
pyrrolidine and imidazole were as stimulating as L-proline and L-histidine
respectively. Heterocyclic compounds with a nitrogen heteroatom were the
most stimulating compounds tested. Heterocyclics with an oxygen hetero-
atom tended to be ineffective. Compounds with sulphur heteroatoms often
elicited complex excitatory/inhibtitory responses. The greatest degree
of group II inhibition was seen with certain heterocyclics (e.g. pyrrole).
In general aromaticity of heterocyclic compounds was associated with
ineffectiveness or inhibition. (Supported in part by N.I.H. and N.S.F.
Research Grants).

Demonstration of calcium~induced 'tight junctions' between cholinergic
synaptic vesicles and the nerve terminal membrane: Implications for the
vesicle hypothesis. Alan F, Boyne*(SPON: J. Jew).

Dept. of Anatomy, University of Iowa, Iowa City, Iowa 52242,

The vesicle hypothesis states that the neurotransmitter released on
stimulation is directly derived from synaptic vesicles and that this is
the basis for the quantization of acetylcholine (ACh) release seen at many
cholinergic terminals. A difficulty with the hypothesis is that potential
morphological correlates of the d}_icharge event have been notably lacking.

Neurotransmitter release is Ca  depepdent. Boyne, Bohan and Williams
have recently studied the results of Ca , Mgt and Nat containing fixat-
ives on the cholinergic nerve terminals of Narcine brasiliensis electric
organ. The compositigi of the fixative has been described (Nature 224, 32,
1973). With 90 mM Ca”  or Mg"':' a population of vesicles fused to the tern-
inal membrane and bulging into the terminal cleft can be seen. Such ultra-
structures were not seen in the absence of divalent catioms.

Since Zimmerman and Whittaker (J. Neurochem. 22, 435 (1974)) have show
that vesicular ACh is released more rapidly than vesicular ATP in electric
organs stimulated to fatigue, it seems reasonable to hypothesize that ACh
may be preferentially released through the pentalaminar fusions of the
above vesicle population., Preferential release of ACh over ATP can be
shown in isolated vesicles as a function of temperature and of phospholip-
ase A treatments. The resulting population of ACh-depleted but intact ves-
icles would be well placed to take up ACh and to account for the reports
that it is the newly synthesized transmitter which is preferentially
released on stimulation. Eventual perforation of the fused membranes would
lead to the exocytotic incorporation of vesicle membrane into the terminal
membrane and would begin the recycling of vesicle membrane proposed by
others.
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CURRENT SOURCE IN A WEAKLY ELECTRIC MORMYRID FISH. Joel C. Bradbury* and
Curtis C. Bell. Laboratory of Neurophysiology, Good Samaritan Hospital
and Medical Center, Portland, Oregon 97210

We have quantitatively described the current source in Gnathonemus
petersii. The electric organ discharge (EOD) of this fish is brief (total
duration <5 msec) and biphasic with the rostral end of the electric organ
first positive and then negative with respect to the caudal end. We
measured the output voltage (V) with skin electrodes at either end of the
electric organ and measured current flowing through the organ (I) with a
toroidal coil sealed around the tail. We then varied the resistive load
seen by the electric organ in two ways: a) by changing the ionic concen-
tration of the medium, and b) by shunting the skin electrodes through
different resistors while the fish was in a medium of high resistivity.
The plot of V against I for the peak of the first phase of the EOD gave a
straight line with a negative slope. Since the output voltage (V) of a
simple battery is related to current flowing through it (I) by the
relation of V=Vg-Rg*I where Vg is the open circuit voltage and Rj is the
source resistance of the battery, a simple battery model is adequate for
the first phase. In such a model Vg is equal to the voltage intercept and
Rg is equal to the slope of the V vs I plot (Ranges: Vg, 6-10V; Ry,
7-10Kohms) . The peak of the second phase of the discharge could not be
modeled in this way. As resistive load increased and current of the
second phase fell, the voltage at first increased but then fell sharply.
However, when diodes and shunting resistors were used to vary the loads
seen by the first and second phases independently, the straight line rela-
tionship noted for the first phase was also seen with the second phase. In
fact, it appears that Vg of the second phase is a function of the amount of
first phase current. Ry is unaffected. These findings are consistent with
Yggﬁ)is known about the cellular basis of the EOD (Bennett and Grundfest,

RESERPINE SENSITIVE UPTAKE, SYNTHESIS AND STORAGE OF CQTECHOLAMINES IN
ADRENERGIC NEUROBLASTOMA CELLS. Xandra O, Breakefield and Marshall W,
Niremberg. N,H,L.I., Bethesda, Md. 20014

Neuroblastoma cells from clone N1E-115 resemble normal adrenergic
neurons in that they have high tyrosine hydroxylase activity, dense core
vesicles 1000 A in diameter, long neurites and excitable membranes., In
these studies we show that dopamine (DA) uptake, the conversion of DA to
norepinephrine (NE), and DA and NE storage are sensitive to reserpine and
associated with a particulate suycellular fraction., Differentiated
cultures were expgsed to 5 x 100’ M [3H]DA in the presence of 2 x 1079 M
nialamide and 10™% M ascorbic acid. Cells took up about 0.3 pmole [3H]
DA/min/mg protein for 2 hours. Chromatography of material extracted from
cells that had been incubated for 30 min with [3H]DA revealed that 52 and
427 of the [3H] compounds obtained had the chromatographic mobilities of
DA agd NE, respectively. 1In the presence of 5 x 10-5 M reserpine, uptake
of [“H]DA was reduced to 35% of control values. With reserpine treated
cells, 527, of the cellular [3H] material was DA and only 37 NE. Catechol-
amine storage and release were studied using cells that had been incubated
with [3H]DA for 30 min, washed and then incubated in the absence of DA.
Thirty % of the cellular [JH] material was released within 10 min after
washing and 35% within 30 min. Cells were then extracted and the [3H]
compounds characterized; 70% of the labeled material was shown to be NE.
This [3H] material was shown by centrifugation to be associated with
subcellular particles. These results show that clonal neuroblastoma cells
are able to synthesize and store NE and that storage reactions are
similiar to those of normal adrenergic neuronms.
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FIGURE DISTORTIONS ELICITED BY VISUAL TRACKING. Bruce Bridgeman,
Melanie J. Mayer*, and Loyd Glen*, University of California,
Santa Cruz, California 95064.

If a spot on a screen is moved at a constant speed in a tall, narrow
square-wave pattern, and it moves through one period in about 60 msec,
an observer perceives an "X" dancing across the screen and capped at
top and bottom with horizontal lines. The illusion depends upon slow
tracking of the stimulus, for it does not occur if fixation is
maintained on a stationary point. The perceived slant of the vertical
component of the movement is a result of the fact that the time
constant of the eye tracking system is much slower than the period
of the wave; experimental measurements show that the eye tracks the
average position of the spot and does not attempt to follow its
vertical oscillation. The degree of apparent slant can be explained
quantitatively by a vector summation of the vertically-moving spot
and the horizontally-moving eye, so that a slanted image is
described on the retina. Because tracking is smooth and accurate,
the slanted lines appear straight and intersect at their centers.

An integrated Gestalt-figure is seen moving horizontally across
the screen. The illusion is a dramatic demonstration of the
failure of the tracking system to compensate perceptually for
target motion orthogonal to the direction of tracking.

LAMINAR CELL COUNTS OF NEURON DENSITY AND GLIA/NEURON RATIO IN CORTICAL
AREA 3 OF RATS GIVEN CORTICOSTERONE NEONATALLY. Kenneth R. Brizzee and
Evelyn Howard. Division of Biomedical Sciences, Dept. Neurobiology,
Delta Regional Primate Research Center, Covington, La. 70433, Dept. Anat
Tulane Univ. School of Medicine, New Orleans, La. 70112 and Division of
Behavioral Biology, Dept. Psychiat., The Johns Hopkins Med. School,
Baltimore, Md. 21205.

Lamlnar cell counts of neurons/mm3 and glia/mm3 have been made in
columns of area 3 of the cerebral cortex of rats given a single large
dose of corticosterone at 2 to 3 days of age, and studied at 2 to 11
months. There was an increase in the number of neurons/mm3 of 11. 5%,
presumably a result of the reduced weight of the cerebrum (13%). Less
direct evidence has indicated that the reduction in cerebral weight
occurs with little generalized loss of neurons, and that the DNA deficit
after corticosterone treatment is mainly due to a deficit in glia
(Howard and Benjamins, 1974). The counts showed a decrease in the glia/
neurons ratio of 19% in cortical area 3. (Supported by NIH Grant
RR00164-12)
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THE AFFERENT AND EFFERENT CONNECTIONS OF THE ANTERIOR OLFACTORY NUCLEUS
(AON) IN THE RABBIT AS STUDIED WITH THE AUTORADIOGRAPHIC AND HORSERADISH
PEROXIDASE (HRP) AXON TRACING METHODS. R. Broadwell* (SPON: R.H. Bleier).
Dept. of Neurophysiol., Univ. Wis., Madison, Wis. 53706.

The afferent projections to the AON were studied using the HRP method.
HRP is taken up by axon terminals and transported in a retrograde direction
by axoplasmic flow to the soma. Following the injection of 24l of HRP into
the AON in 6 female rabbits, HRP labeled perikarya were found ipsilaterally
in the mitral and tufted cells of the main olfactory bulb, the horizontal
limb of the nucleus of the diagonal band(HLDB), layer |l of the prepyriform
cortex rostral to the HLDB, and in the contralateral AON pars externa. The
efferent projections of the AON were followed using the autoradiographic
axon tracing method. =141 of H*-leucine(254C/«1) was injected into the
left AON in 17 female rabbits. Survival times were 1-30d. Termination of
AON efferents was observed bilaterally in the glomerular and granular layers
of the main olfactory bulb and layer IB of the prepyriform cortex, contra-
laterally in layer [B of the AON pars externa, lateralis and dorsalis, and
ipsilaterally in the tenia tecta, medial septal area, prepyriform claustrum,
olfactory tubercle and HLDB. An additional fiber bundle could be traced
through the HLDB and anterior amygdala to a position dorsolateral to the
optic tract and lateral hypothalamus. In this region the fibers split into
two groups. The fibers of one group ascend medial to the internal capsule
to terminate in a posterior segment of the bed nucleus of the stria termin-
alis, while fibers in the second group loop medially over the optic tract
to enter and pass caudally in the lateral hypothalamus to terminate lateral
to the mamillary complex, possibly within the nuclei gemini of Lundberg
(J. Comp. Neurol., 119: 311, 1962). This study suggests that the AON and
prepyriform cortex are closely related with respect to their reciprocal
connections and common sites of efferent fiber termination i.e. AON, pre-
pyriform cortex,tenia tecta, HLDB, and lateral hypothalamus.

NEGATIVE CONTRAST EFFECTS WERE ABSENT WHEN REINFORCING LATERAL HYPOTHALA-
MIC BRAIN STIMULATION WAS SWITCHED TO THE CONTRALATERAL ELECTRODE. Bruce
L. Bromley and Daniel K. Tranberg*. Dept. Psychol. MSC, Moorhead, Minn.
56560

Response rates for electrical stimulation of the brain vary directly
with intensity. At intermediate intensities both positive and negative
contrast effects have been reported (PRev 76: 264, 1969). In the present
experiment only negative contrast effects were found and these were site
specific. Four rats responded (60 Hz, .5 s/bar press) for stimulation de-
livered to one or the other of the bipolar electrodes implanted in the
contralateral lateral hypothalamic regions of their brains. Five inten-
sities (10-40 wA in 4 uA steps) were selected for each electrode (yielding
0-165 RPM). One intermediate intensity, the switch intensity (14-32 uA,
produced similar response rates whether it was one of an increasing se-
quence of 5 intensities (20 min. each) or it was presented alone. However,
response rates were reliably slower (t = 5.17, df = 15, p<.001) to the
switch intensity when it was one of a decreasing sequence of 5 intensities.
But this decrease in response rates did not occur if at the switch inten-
sity the site of stimulation was switched (in either direction) to the
contralateral electrode. Thus, only negative contrast effects were found
and they were site dependent. It seems the negative contrast effect is at
most a unilateral phenomenon involving only a reinforcement system on one
side of the brain or at least a local effect restricted to only the specif-
ic group of neurons directly activated by the electrical stimulus.

153



Q1 ANTIBODY TO DOPAMINE AND TYRAMINE. Gregory M. Brown and Lee J, GrotaX.
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Departments of Psychiatry, University of Toronto and University of
Rochester.

In order to produce antibody against dopamine, rabbits were immunized
with tyramine coupled to bovine serum albumin (BSA) using formaldehyde.
This reaction was chosen because coupling occurs at the carbon ortho to
the hydroxyl group, so that the portion of the tyramine molecule parti-
cipating in antibody production is identical to dopamine. Molar ratio
of hapten to protein as estimated by ultraviolet absorption at 195 and
280 nm was 78 in the conjugate used for immunization. Antisera were
tested for antibodies to the hapten by double immunodiffusion against
tyramine coupled to rabbit serum albumin., Dilutions of antisera showing
positive precipitin reactions were then incubated with ty'ramine-H3 in 1%
BSA phosphosaline buffer at pH 6.5 and binding to antiserum was demon-
strated on precipitation of antibody with ammonium sulphate. Dilutions
of known amounts of tyramine or dopamine incubated with antibody were
both capable of reducing the amount of ty-ramine-l-[3 bound. It is concluded
that 1) antibody to tyramine and dopamine has been produced and 2) a
radioimmuncassay for tyramine and dopamine is feasible. (Supported by
MRC grant MA5372, USPHS grant HD08362 and funds from the Grant Foundation)

PARAMETRIC ANALYSIS OF PHYSIOLOGICAL PROPERTIES OF CAT DORSAL HORN CELLS
RESPONDING TO LIGHT TOUCH. Paul B. Brown, Jannon L. Fuchs, and Daniel N.
Tapper. Boston State Hospital, Boston, Mass. and Cornell University,
ItEaca, New York.

Dorsal horn neurons responding to light touch on the hindlimb were
recorded in segments L3-S of unanesthetized low spinal cats which had
been decerebrated and spinalized under halothane anesthesia. Single units
were characterized with respect to receptive field location, receptive
field geometry, spontaneous discharge rate, central delay, and convergence
of four low-threshold tactile afferent types. Receptive field size in-
creased from the toes to the calf. Length/width ratio increased from toes
to calf and decreased from calf to hip. The relation between receptive
field size and position on the limb was independent of segmental or
laminar location of the neuron. There-were also no statistically signifi-
cant differences among laminae IV-VI with respect to central delay,
receptive field shape or size, ongoing discharge, or convergence of the
four tactile afferent systems. Monosynaptic cutaneous afferent connections
to all three laminae were demonstrated. Central delay was negatively cor-
related with spontaneous discharge rate and receptive field size.

These data do not support Wall's laminar cascading model of cutaneous
processing in the dorsal horn. The relation between receptive field
geometry and receptive field position can be interpreted in terms of
regional variations in scale factor of the dorsal horn somatotopic map.
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TIES OF MESCALINE. Ronald G. Browne* and Beng T. Ho. Texas Research In-
stitute of Mental Sciences, Houston, Texas 77025.

Male Sprague-Dawley rats were trained to discriminate intraperitoneally admin-
istered mescaline hydrochloride (15 mg/kg) from saline in a two-lever operant
chamber for food reinforcement. Reward was contingent upon responses made
greater than 15 sec. apart (DRL-15") on the appropriate lever paired with either
drug or saline administration. Following the establishment of discriminative re-
sponse control by mescaline, the subjects were tested for stimulus generalization
produced by mescaline after: a) blockade of peripheral and central 5-HT recep-
tors with cinanserine (15 mg/kg), methysergide (5 mg/kg), or cyproheptadine (5
mg/kg); b) blockade of peripheral 5-HT receptors with xylamidine tosylate (1
mg/kg); and c) depletion of 5-HT with the tryptophan hydroxylase inhibitor p-
chlorophenylalanine (PCPA) (100 mg/kg daily for three days, then tested 48 hrs.
after the last injection). The results show that all three central 5-HT antagonists
greatly reduced the discriminability of mescaline while the peripheral antagonist,
xylamidine tosylate, was without effect. Furthermore, these agents at the doses
employed did not offect the discriminability of saline. Depletion of 5-HT with
PCPA potentiated the effects of a sub-threshold dose (7.5 mg/kg) of mescaline
and slightly reduced the discriminability of saline. Our results indicate that
mescaline produces its discriminative stimulus properties by directly stimulating
central serotonergic receptors.

CHARACTERISTIC LENGTH AS A FUNCTION OF FREQUENCY: A WHITE NOISE ANALYSIS.
Hugh L. Bryant and Jose P. Segundo, Dept. Anat., UCLA, Los Angeles, Calif,
9002k,

The characteristic length (CL) or space constant of a neurone is de-
fined traditionally as the distance at which there is an electrotonic at-
tenuation by a factor of 1/e of a D.C. signel. In current neurophysiology,
however, it is of interest to know how any neuronal signal (e.g. spikes,
PSP's) attenuates with distance and geometry. It is clear, though gener-
ally unrecognized, that signal decrement with distance in a neuronal ele-
ment (e.g. axon, dendrite) depends on the frequency composition of the
signal. We measured the CL of the giant cell (R2) in Aplysia californica
as a function of frequency using the Wiener gaussian white noise (GWN)
technique for systems analysis. Three separate pipettes (K-citrate, 2-10
MiL) were introduced for current injection in the soma and transmembrane
potential recording in the soma and axon at distances of 1-T mm from the
soma. '"Distances" refers to the separation between electrode tips. In-
jecting hyperpolarizing current pulses into the soma, we verified earlier
D.C. space constant estimates for this cell of at least 4 mm. Subsequent-
ly, a GWN transmembrane current was injected. Spectral analysis of the
somatic and axonal transmembrane potentials indicated that, for the lower
frequencies (¢ SHz), most of the loss occurs in the conversion of the cur-
rent to soma potential and that these frequencies are transmitted faith-
fully thereafter as far as 3 mm down the axon. Injected current frequen-
cies above 5 Hz, while seen in the somatic record, are nearly absent at
distances greater than 2 mm. These results suggest the convenience of
an expansion of the common usage of the space constant concept, and urge
caution in the interpretation of signals seen, or more importantly not
seen, with intracellular electrodes. (Supported by USPHS and UCP).
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METHOXY-1,2,3,4-TETRAHYDRO-B-CARBOLINE. Neil S. Buckholtz® (SPON: R. A.
Schre1ber) Depts. of Biochemistry and Psychiatry and Behavioral Sciences,
Med. Univ. of S. C., Charleston, S. C. 29401.

The effects of 6-methoxy-1,2,3,4-tetrahydro-B-carboline (6-MeO-THBC), a
drug which has been reported to increase brain serotonin without affecting
brain norepinephrine, were tested on one-trial passive avoidance behavior
in CF1 mice. In the first experiment animals receiving 6-MeO-THBC (100
mg/kg) 2 hr prior to training had increased latencies compared to saline
controls during initial entrance into the shock compartment but had de-
creased latencies during a retention test 24 hr later. The drug did not
seem to affect the animals' response to shock. Brain serotonin was in-
creased 2 hr after injection but returned to control levels 24 hr later.
The second experiment showed that animals receiving 6-MeO-THBC (100 mg/kg)
had decreased latencies on the retention test regardless of whether they
had received foot shock or not during initial training. However, 50 mg/kg
6-MeO-THBC produced a decreased retention latency only for the group that
received foot shock and had no effect on training latencies. Thus, the
50 mg/kg dose produced a retention deficit in mice given foot shock with-
out the other behavioral alterations produced by the 100 mg/kg dose.
There does, therefore, appear to be a relationship between increased brain
serotonin and a deficit in retention of one-trial passive avoidance.
Supported in part by NIH grant RR 05420.

ORLGIN OF HOMOVANILLIC ACID IN THE LUMBAR FLUID. M. Bulat*, M. Jakuplevick,
and Z. Lackovic* (SPON: W.J. Giardina). Institute ""Ruder BoZkovic', Zagreb,
YugosTavia, and The Chicago Medical School, Chicago, I1linois 60612.
Concentrations of 5-hydroxyindoleacetic acid (5-HIAA) and homovanillic
acid (HVA) in the lumbar fluid of patients are generally used as an
indicator of §-hydroxytryptamine (5-HT) and dopamine (DA) metabolism,
respectively, in the brain. However, we have shown (Science 173: 738,
1971; Science, in press) that 5-HIAA in the lumbar fluid reflects the
metabolism of 5-HT in the spinal cord and not that in the brain. In the
present experiments, we have investigated the origin of HVA in the lumbar
fluid of cats considering its three potential sources: blood, spinal cord
and brain. HVA does not pass from the blood to lumbar fluid under normal
conditions. If DA is applied to the spinal cord either by the intravenous
or spinal subarachnoid route, HVA appears in the superfusate of the spinal
cord. After application of chlorpromazine and probenecid, HVA increases
in the lumbar fluid which was separated from the cerebral fluid by a
spinal extradural ligature. When the cisternal or lumbar fluid are
sampled continuously under negative pressure over a long period of time,
the concentration of HVA in the cisternal fluid was several times higher
than that in the lumbar fluid. These results indicate that HVA in the
Tumbar fluid derives primarily from the metabolism of DA in the spinal
cord and that little, if any, derives from the brain.
(Supzorte? by NIH PL 480 Res. Agreement No. 01-015-1 and NIMH grant
MH-14110.




97 REQUIREMENT FOR CARBON DIOXIDE TO MAINTAIN METABOLIC RESPONSES OF RAT
CEREBRAL CORTEX SLICES TO STIMULATION. Richard J. Bull. National Environ-
mental Research Center, EPA, Cincinnati, Ohio 45268

Dual-wavelength spectroscopic measurements of NAD(P) and cytochrome b
responses to short periods of electrical stimulation were made in cortical
slices. The responses were corrected for light-scatter artifact. In a
HCO— (26 mM) medium, the reductive aspect of the responses at both 562-575

%cyt b) and 340-374 nm (NAD(P)H) were maintained within 90% of the ini-
tial response over a two hour incubation period. Substitution of glycyl-
glycine (30 mM) for HCO; resulted in a relatively rapid degradation of
both the NAD(P) and cyt™b responses. Media containing both glycylglycine
and HCOz, with a compensating decrease in C1~ content, was found to ini-
tially enhance the NAD(P) responses. However, this response decreased at
a rate parallel to, but not to the extent of that observed with glycylgly-
cine alone. Paradoxically, cyt b responses were found to increase in mag-
nitude over the same time interval by almost 50%. Periodic measurements
of the resting level of reduction in the cytochrome chain were made in
these same tissues by scanning the a-band of cytochromes b and c. These
measurements revealed that the loss of responses in glycylglycine media
was paralleled by a decrease in the level of reduction in the cytochrome
chain, whereas a stable level of reduction was maintained in HCO; media
over the 30-120 min. time interval. o-band absorbance in the prgsence of
both glycylglycine and HCO§ was found to display a greater stability than
observed with glycylglyciné alone, but was less stable than HCO; alone.
The simplest explanation of these results is that CO2 fixation Operates to
maintain adequate levels of intermediates for the cofitinued function of
the Kreb's cycle with prolonged incubation. Additionally, it appears that
the reductive aspect of the NAD(P) response varies directly with the rest-
ing level of reduction in the cytochrome chain. The similar response of
cyt b, however, varies inversely with this parameter.

98 ANTIPSYCHOTIC DRUGS: POSSIBLE MECHANISMS FOR DIFFERING INCIDENCES OF
EXTRAPYRAMIDAL SIDE EFFECTS. Benjamin S. Bunney* and George K. Aghajanian.
Depts. Psychiat. & Pharmacol., Yale U. Sch. of Med., New Haven, Ct. 06508.

Many antipsychotic drugs produce pronounced extrapyramidal side effects
(EPSE) which many feel are due to a blockade of postsynaptic dopamine (DA)
receptors in the neostriatum. Other neuroleptics (e.g. thioridazine, clo-
zapine) have a low incidence of EPSE. To explain these differences, two
hypothesis have been suggested: 1) Neuroleptics with a high incidence of
EPSE are more effective striatal DA receptor blockers than low EPSE drugs;
2) Neuroleptics with a low incidence of EPSE have anticholinergic proper-
ties. Using single unit recording techniques in rats, we have attempted
to investigate these two hypothesis. Intravenously administered neuro-
leptics with a moderate to high incidence of EPSE (e.g. haloperidol, chlor
promazine) increased the activity of substantia nigra zona compacta (ZC)
dopaminergic neurons, particularly in unanesthetized preparations. The
increased firing rate induced by these drugs may be secondary to blockade
of postsynaptic DA receptors in the neostriatum. Those drugs with minimal
EPSE (thioridazine, clozapine) do not increase DA cell activity above
baseline. Both groups readily reverse d-amphetamine induced depression of
these cells presumably by blocking at postsynaptic sites the effects of
DA released by amphetamine. Hypothesis 2 was examined by testing the
anticholinergic properties of intravenous clozapine on responses of cen-
tral neurons (e.g. hippocampus, substantia nigra zona reticulata) excited
by microiontophoretically applied acetylcholine (ACH). Although scopola-
mine blocked ACH excitation, clozapine was ineffective at doses much high-
er than those needed to completely reverse the amphetamine depression of
DA cell activity. In the absence of any physiological evidence for anti-
cholinergic activity, our results suggest that all antipsychotics can

block DA receptors but those with a lower incidence of EPSE may be less
efficacious blocker
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DEMONSTRATION OF RETINAL GANGLION CELL PROJECTIONS TO THE LATERAL
GENICULATE NUCLEUS AND SUPERIOR COLLICULUS OF THE MONKEY WITH HORSERADISH
PEROXIDASE. A.H. Bunt, A.E. Hendrickson, J.S. Lund*, R.D. Lund, and
A.F. Fuchs. University of Washington, Seattle, Washington 98195,
Horseradish peroxidase (HRP) in volumes of 0.1 to 0.8u1 (100 mg/300ul
saline) was injected stereotaxically into the lateral geniculate nucleus
(LGN) or superior colliculus (SC) of § adult Macaca mulatta monkeys. After
survival times of 16 to 30 hours, the animals were sacrificed and the
retinae and brains processed for the demonstration of peroxidase. Follow-
ing injection of HRP into both visual centers, certain ganglion cells
(GC's) in the retinae accumulated HRP granules in their somata, indicating
retrograde movement of the enzyme tracer within axons of those GC's which
projected to the area of the injection site. In each experiment, labeled
GC's were restricted to the region of the retina known to project to that
area of the LGN or SC immediately surrounding the injection needle tract
and tip, even though the brown reaction product due to peroxidase activity
extended several mm away from the needle tract. In the case of the LGN
injections, GC's of small, medium, and large diameter somata were labeled,
including the closely packed midget GC's of parafovea. In the case of
the SC injections of HRP, labeled GC's of large, medium, and small diame-
ters were also labeled, although fewer cells per unit area of the retina
contained HRP, Following HRP injections into the anteromost portion of
the SC, no midget GC's of the parafovea were labeled, supporting previous
evidence from degeneration and autoradiographic studies that GC's in the
central macular region of the monkey retina lack axonal connections to the
SC.(Supported by USPHS Grants EY0-0491, -1311, -1208, -1086, -0596, -0745)

INPUT-OUTPUT RELATIONS IN A HETEROGENEOUS POPULATION OF MOTOR UNITS:
SYNAPTIC EFFICACY AND TENSION PRODUCTION. R. E. Burke, W. Z. Rymer and
J. V., Walsh, Jr. Lab of Neural Control, NINDS, NIH, Bethesda, Md. 20014.

Intracellular recording and stimulation permit assessment of synaptic
input to alpha motoneurons in relation to the mechanical output of the
individual muscle units innervated by them. The maximum amplitude of
composite group Ia EPSPs produced in medial gastrocnemius (MG) motoneurons
by electrical stimulation of the MG nerve is closely related to MG motor
unit recruitment in stretch reflexes of decerebrate cats (Burke, J.Physiol.
196, 631-654, 1968) and in the present work has been found inversely corr-
elated with maximum isometric tension of MG muscle units in fused tetani
(slope =-10.14 gm/mV EPSP; r = -0.746). Assuming that motor units are re-
cruited in sequence according to EPSP amplitude beginning with the largest,
a sample of 114 MG units of identified type were ranked by EPSP amplitude
and the percent of total population tension added by each unit was plotted
as a cumulative sum against EPSP amplitude. The resulting curve relating
EPSP size with cumulative tension output had an asymmetrical sigmoid shape
which could be approximated by two intersecting linear segments with
different slope. "Recruitment" of units with EPSPs in the larger half of
the sample range had a gradual slope (approx. 2% tension added / mV EPSP).
This part of the curve was dominated by fatigue resistant S and FR units
representing about 40% of the total sample but generating only about 15%
of the total cumulative tension. The remaining 85% of the theoretical
total tension was produced by units with EPSPs in the smaller half of the
amplitude range, distributed on a steeper slope (about 18% tension added
per mV EPSP) and dominated by fast twitch units (FF + FR) with fatigue
resistant FR units "recruited" first. Such theoretical input-output
curves suggest that the organization of synaptic input is a critical
factor controlling the mechanical output of a motor unit pool.
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A SECOND SITE FOR BINDING OF THYROTROPIN RELEASING HORMONE TO RAT BRAIN,
David R, Burt* and Solomon H, Snyder, Dept. Pharmacol., Sch. Med., The
Johns Hopkins University, Baltimore, Md. 21205

In addition to its actions on the pituitary, the tripeptide thyro-
tropin releasing hormone (TRH) has recently been found to have behavioral
effects, suggesting that it acts directly on the central nervous system
(Plotnikoff et al., Science 178: 417, 1972). We have sought a possible
physical basis for this action by studying the binding of radioactive TRH
to membrane preparations of rat brain, Parallel studies were also per-
formed on the pituitary. Previously we described a low affinity binding
site (Kp approx. 10-5M) which was unique to brain and exhibited a con-
siderable degree of specificity (Trans. Am. Soc. Neurochem., 5: 77, 1974).
We have now detected a second binding site in brain of much higher affin-
ity (Kp approx. 10-7 M) and lower tissue concentration, more comparable
to the binding site in the pituitary. 1In contrast to the low affinity
site, this site was not found in all brain regions, being absent from the
cerebellum, It also exhibited a greater specificity for certain struc-
tural analogs of TRH than did the low affinity site. Neither site was
affected by a large number of putative neurotransmitters and related
drugs at 107°M concentration. This second binding site appears to be a
very promising candidate for the physical basis of TRH actions in the
brain. (Supported by USPHS grants MH-18501, NS-07275, and DA-00266).

STORAGE AND RETRIEVAL STAGES IN MEMORY AND LEARNING BY CHILDREN AND
ADULTS. Herman Buschke. The Saul R. Korey Department of Neurology,
Albert Einstein College of Medicine, Bronx, N.Y. 10461.

Repeated recall attempts, without any further presentation of each item
after it has been recalled just orce, shows storage, retention and
retrieval in verbal learning, because such restricted reminding allows
the subject to show learning by spontaneous recall without further presen-
tation. Consistent retrieval of an item from long-term storage on all
recall attempts (without any further presentation) indicates that the item
has been learned as part of a list, in which its retrieval has been inte-
grated with the retrieval of other items (H. Buschke, Science, 1974).
Random retrieval from long-term storage does not improve prior to the
abrupt onset of consistent retrieval, indicating that such random and con-
sistent retrieval represent different stages of learning. Therefore such
learning may be described by a three-state Markov model, and changes in
such learning with development and aging can be analyzed in terms of the
stages representing item learning and list learning, on each trial:
random (item) storage (for inconsistent retrieval); random retrieval from
such item storage; initial consistent storage and retrieval (initial list
learning) ; subsequent increase in consistent storage and retrieval (addi-
tional list learning). Children show considerably less initial list
learning than young adults, and more initial random item storage. Older
adults show less initial list learning and more random item storage than
younger adults. The number of items from random storage added to the list
during learning by children and older adults appears to be similar to that
of young adults.
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103 ONTOGENY OF ACETYLCHOLINESTERASE (AChE) IN THE NEOSTRIATUM OF RATS.
Larry L. Butcher and Gordon K. Hodge* Department of Psychology; Universi-
ty o¥ California; Los Angeles, Ca1§?ornia; 90024; U.S.A.

Neostriatal acetylcholine, choline acetyltransferase, and AChE in rats
are probably localized in neurons organized wholly within the boundaries
of the caudate-putamen nucleus. However, these neurons have dense over-
lapping cellular processes, and, under normal conditions, enzyme synthesis
occurs primarily in the processes. These 2 conditions occlude observation
of individual AChE somata in pharmacologically unmanipulated adult materi-
al. We reasoned that, in addition to basic developmental topography, the
morphology of neostriatal AChE neurons could be more readily revealed in
developing brains. Rats were sacrificed 3, 6, 10, 15, 20, 29, 60, 75, and
90 days after birth. Their brains were sectioned at 40-80u and histochen-
jcally processed for AChE according to a procedure based on Karnovsky and
Roots (J. Histochem. Cytochem. 1964, 12, 219-221). At the 3-day interval,
circumscribed TsTands o activity could be observed associated with
clusters of neuron somata (and their processes) staining heavily for AChE
and localized preferentially near the lateral edges of the neostriatum.
In the subsequent course of development, the original AChE-absent regions
of the neostriatum displayed increasing enzyme activity until the entire
area stained homogeneously at approximately 15 days. The neuron somata
were still detectable against a background of neuropil staining until
roughly 60 days after birth. These changes in AChE paralled alterations
in the activity of NADH-diaphorase, an oxidative enzyme apparently related
to NADH-cytochrome-c-reductase and having a differential distribution in
the brain.

This research was supported in part by USPHS grant NS 10928 from the
National Institute of Neurological Diseases and Stroke.

104 QUANTITATIVE ASPECTS OF THE SENSORY COMPONENT OF THE GILI~WITHDRAWAL
REFLEX IN APLYSIA. John Byrne*, Vincent Castellucci and Eric R.
Kandel, N.Y.U. Med. Sch., P.H.R.1., and N.Y. State Psych.
Inst., New York, N.Y. 10016.

A tactile stimulus delivered to the siphon skin causes re-
fl!.a( withdrawal of the gill. This reflex undergoes behavioral modifica-
tions including short- and long-term habituation and sensitization.
Kupfermann, et al. (1971; 1974) have previously estimated the contribution
of the major motor neurons to the reflex. We have developed techniques
for assessing the contribution of individual sensory neurons to the re-
flex. Intracellular recordings were obtained from sensory and motor
neurons in the isolated ganglion connected to the siphon skin and the
gill. 1In response to a tactile stimulus to the siphon there is a disper-
sion of the response latencies of different mechanoreceptor neurons. As a
result their synaptic actions could account for much of the duration and
amplitude of the complex EPSP produced in the motor neuron. The contribu-
tion of a single sensory neuron to the complex EPSP was also determined
by using a punctate stimulus (Byrne, 1974) and examining the on-center
sensory neuron. A weak stimulus produced a single spike in a sensory
neuron and short-latency camplex EPSP that fired the motor neuron. By
intracellular stimulation of the sensory neuron we found that the mono-
synaptic EPSP produced by it accounted for a significant fraction of the
complex EPSP. With repeated stimulation the sensory neuron spike response
remained stable while the EPSP it produced decremented paralleling the
complex EPSP elicited in the motor neuron by natural stimulation. By
these means we hope to provide a quantitative estimate of how the individ-
ual sensory, interneuronal and motor elements account for the total reflex
and its modifications.
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105 STEREOTYPED DOUBLET AND BURST FIRING PATTERNS OF NEURONS IN NORMAL
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LATERAL CUNEATE NUCLEUS: A NORMAL SUBSTRATE FOR "EPILEPTIC' FIRING PAT-
TERNS? William H. Calvin and John D. Loeser. Department of Neurological
Surgery, University of Washington, Seattle, Washington 98195.
Extracellular recordings from neurons in cat lateral cuneate nucleus
(LCN) often show spontaneous firing patterns which include doublets. In
a given cell, these doublets may be quite invariant, e.g., 0.8 = 0.1 msec
between the spikes of the doublet. Sometimes three or more clustered
spikes are seen; again, the interspike intervals are often short and
stereotyped. When the receptive field of the cell is explored by natural
stimulation, the doublet/burst firing pattern often suddenly disappears
even though the average firing rate has increased. In many LCN cells,
these short interval doublets seem to characterize only the low-level
spontaneous activity. This paraxodical finding is strikingly analogous to
a similar result in cat spinal motoneurons: doublets there are associated
with a large depolarizing hump following each spike, occasionally cross-
ing threshold to give an extra spike. These doublets are seen only near
the minimum rhythmic firing rate; an increase in the steady depolarizing
drive on the motoneuron will raise the rhythmic firing rate but cause the
extra spikes to cease (Brain Res. 69:341). These similarities lead us to
postulate postspike humps in LCN cells which give rise to an extra spike
more frequently than in motoneurons, and that the humps following the
extra spikes may lead to further extra spikes in a regenerative cycle.
Stereotyped bursts are often seen in deafferented LCN (Exp. Neurol. 39:
86). Indeed, they are identical to the bursts seen in a subclass of PT
cells in chronic epileptic foci; some such cells PT revert to normal
firing patterns under behavioral conditioning (Exp. Neurol. 42:448). One
type of epileptic burst may thus be due to the augmentation of a normal
but often latent mechanism whereby postspike humps elicit extra spikes.
(Supported by NIH grants NS-09677 and NS-04053).

A LIGHT MICROSCOPY ANALYSIS OF ANURAN RETINAS, WITH SPECIAL REFERENCE TO
THE AREAE RETINALIS. Russell G. Carey* and Katherine V. Fite (SPON:
pr. M. V. Edds, Jr.). Dept. Psych., Univ, of Mass., Amherst, Mass, 01002.

Topography maps depicting cell density gradients (cells/angular degree)
across the retina for ganglion cells and photoreceptors (red and green
rods, single and double cones) are described for four species of frog
and two species of toad. Significant differences in the shape and loca-
tion of the area retinalis exist not only between these families but
also among different species within a family, and appear to correlate
with species habitat. For example, the area retinalis of the more
aquatic frogs (Rana catesbiana and R. climitans) is a horizontal, banded-
shaped area above the optic disk; whereas the area retinalis of the more
terrestrial frogs (Rana pipiens and R. palustris) is a crescent or
circular shaped region above the optic disk, Ganglion cell densities
showed a greater increase within the area retinalis of the aquatic
frogs and Bufo marinus than occurred in either the terrestrial frogs or
Bufo americanus.

Results further indicate that the increase in photoreceptors within
the area retinalis is not the same for each photoreceptor type, but
rather different receptor types show differential changes in density
depending upon the species, For example, double cones and green rods
show a greater increase in Bufo americanus, single cones show a greater
increase in Rana pipiens, etc, Markedly different convergence ratios
(photoreceptor typesganglion cell) also occur between anuran families,
as well as within each family.

These results have implications for understanding the differences in
visually guided behavior that distinguish frogs and toads.
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107 CHANGES IN MULTI-UNIT SPIKE ACTIVITY IN THE PREOPTIC AREA INDUCED BY
MIDBRAIN STIMULATION, Hugo F. Carrer* and Charles H. Sawyer, Dept.
Anat,, Sch, Med,, UCLA, Los Angeles, 9002k,

It has been shown (Carrer and Taleisnik, J ENDOCR 48: 527, 1970) that
blockade of ovulation and LH secretion can be obtained by electrochemical
stimulation of certain areas of the midbrain., The experiments to be
reported were designed to gain insight into the electrophysiological
effects which such stimulation may exert on neural structures known to
participate in the control of gonadotrophin secretion. In proestrous
rats anesthetized with urethane (1 g/kg), multiple=unit spike activity
was recorded from the medial preoptic area (MPO) through stainless steel
electrodes, before and after electrochemical stimulation (100 uA anodic
DC through monopolar stainless steel wire for 100 sec) of a site close to
the median raphe nucleus., A marked increase was observed in the number of
spikes recorded from the MPO at variable times after stimulation. Lesions
produced at identical sites by passing the same amount of current through
platinum electrodes did not duplicate these results, indicating that
activation of the area of iron deposition was responsible for the
change observed in the stimulated animals. (Supported by NS 01162
and the Ford Foundation.)

108 ARE CENTRAL DOPAMINERGIC NEURONS SUBSTRATES FOR INTRACRANIAL SELF-
STIMULATION (ICS)? D. Carter*, A. G. Phillips and H. C. Fibiger. Dept
Psychology, University of British Columbia, Vancouver, Canada.

A considerable number of experiments have recently pointed to a role
for central dopaminergic (DA) neurons in ICS. This conclusion has been
based on the fact that destruction of DA neurons by 6-~hydroxydopamine or
selective blockade of DA receptor sites by neuroleptics is correlated
with a decrease in ICS. Virtually none of these experiments have con-
trolled for the possible effects of these treatments on operant behavior
in general. Rats were implanted with electrodes in the lateral hypo-
thalamus, put on a 22-hour food deprivation schedule and trained to bar
press for ICS and for food reinforcement on a CRF schedule. Haloperidol
(0.04 and 0.08 mg/kg) significantly reduced responding for ICS while only
the higher dose decreased bar pressing for food. Pimozide (0.22 mg/kg)
significantly decreased bar pressing both for food and for ICS. Halo-
peridol (0.08 mg/kg) did not decrease food consumption on a 15-minute ad
1libitum test after 22 hours of food deprivation, indicating that the
reduction in bar pressing for food did not simply reflect a decrease in
motivation for food but was probably due to disruption of operant behav-
ior. In view of the fact that neuroleptics may decrease operant behavior
in general, experiments showing reduction of bar pressing for ICS by
these drugs cannot by themselves be used as evidence for a dopaminergic
substrate of ICS. More sophisticated and sensitive procedures which are
not dependent upon operant behavior are required to evaluate the dopamin-
ergic hypothesis.

(Supported by a grant from the M.R.C. of Canada)
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THE APPEARANCE OF NOREPINEPHRINE IN THE DEVELOPING SPINAL CORD OF THE
CHICK. Maria Caserta*, Eugene Johnson*, Leonard Ross. Dept. Anat.,
Cornell Med. Coll., New York, 10021, Med. Coll. Pa., Philadelphia, 19129.
The spinal cord contains axon terminals of aminergic neurons whose cell
bodies are located in the lower medulla. These axons end largely in re-
lation to neurons in the anterior horn and intermediolateral cell column
(in the chick the colums of Terni). As part of a study of the develop-
ment of the descending aminergic pathways and their role in spinal cord
maturation, a series of biochemical and histochemical studies were per-
formed on the developing spinal cord and medulla beginning at 9 days
in ovo and ending at 4 weeks post-natal. Fluorimetric assays of nor-
epinephrine (NE) at 9 days revealed large amounts of NE (500 ng/gm) in
the spinal cord as well as high tyrosine hydroxylase activity. The NE
concentration fell to a much lower level at 12 days and remained low
until 17 days after which there was an increase until hatching. At
hatching the levels decreased but again rose sharply beginning at one
week post-natal. This increase continued until about 4 weeks when
adult levels are attained (300-400 ng/gm). Uptake experiments utilizing
3H-NE and l4C-sucrose support this pattern with the exception that at 9
days there was little or no uptake. Uptake can be detected at about 15
days in ovo which is 2 days earlier than the rise in endogenocus NE levels.
Uptake reaches a maximum at hatching, sharply declines and then rises
again to approach adult levels. Fluorescence histochemistry (Falck-
Hillarp technique) of embryonic spinal cord shows that the noradrenergic
varicosities surround cells in the colums of Terni and motor neurons in
the ventral horn in a pattern paralleling the rise in NE concentration.
These data correlate with reported observations on the onset of samatic
and visceral motor activity.
(Supported by U.S.P.H.S. Grants GM 00895 and NS 11364).

PROCESSING OF SIMPLE AND COMPLEX STIMULI BY THE GLOBULAR AND MULTIPOLAR
CELL AREAS OF THE KANGAROO RAT COCHLEAR NUCLEI. D. M. Caspary, A. L.
Rupert and G. Moushegian. S.I.U. School of Medicine, Springfield, I1li-
nois 62708, Callier Center for Communication Disorders and U-T Dallas,
Dallas, Texas 75235.

The responses of single cells in the multipolar cell area (MCA) and
the ventral caudal globular cell area (GCA) were examined using simple
(tone bursts) and complex (vowel sounds) acoustic stimuli. Neurons in
these areas show low best frequencies (below 1.5 KHz) and tonic re-
sponses to tone burst stimulation. Responses by neurons in the MCA and
ventral caudal GCA to tonal stimulation, at or near best frequencies,
are characterized by tight phase-locking; coefficients of synchronization
between 907 and 100% are common. When a series of complex (speech-like)
stimuli are presented at near threshold intensities, responses are ob-
served to formants within the neurons response area. Neurons are seen
to respond only over selected portions of certain vowel sounds. Re-
sponses may or may not be evoked by the frequencies with the highest
energy peaks within the complex stimulus. Coefficients of synchroniza-
tion as well as vector strength measures for MCA and ventral caudal GCA
neurons reveal time-locked discharge patterns to portions of the complex
stimulus. These portions of the sound are found to have spectral com-
ponents at or near the neurons best frequency. Neurons in the central
region of dorsal cochlear nucleus rarely show time-locked discharge
patterns to best frequency components of the complex signal. Neurons in
the MCA and ventral caudal GCA may process both temporal and frequency
specific information from speech-like sounds. (Supported by Air Force
Office of Scientific Research.)
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GILL~WITHDRAWAL REFLEX IN APLYSIA, Vincent Castellucci and Eric R.
Kandel. N.Y.U. Med. Sch. and P.H.R.I., New Yo: ,NY

Short-term reflex habituation involves a change in the synaptic effi-
cacy of the excitatory synapses made by mechanoreceptor sensory neurons
on to motor neurons and interneurons (Castellucci, et al., 1970). These
chemical EPSPs are monosynaptic according to several criteria: short and
constant latency, persistence in high divalent cation solutions and in-
crease in amplitude and duration following T.E.A. injection into the pre-
synaptic neuron. With repeated stimulation, at rates that produce habitu-
ation, the EPSPs undergo decrement. The percent of decrement is indepen-
dent of the initial level of transmitter release: the kinetics are simi-
lar whether the initial EPSP is 5.5 mV or 100 uV (in 165 mM Mg*t). Trans-
mitter release seems essential for the buildup of synaptic decrement. In
normal sea water four training sessions of ten stimuli each, applied to
the siphon nerve, produce a progressive buildup of the decrement of the
complex EPSP in motor neurons (Carew and Kandel, 1973). If transmitter
release is blocked during the 2nd and 3rd training sessions with a high
MgH solution (220 mM), the expected buildup does not occur. In somewhat
lower Mgt solution (165 mM) the monosynaptic EPSP undergoes apparent
failures and quantal fluctuations consistent with a Poisson process. Esti-
mated quantal size varied from 15 to 50 uV. With repeated stimulation the
estimated quantal size remains relatively constant whereas the estimated
quantal content decreases and the mmber of failures increases progres-
sively. Because of the poor signal to noise ratio, we cannot be certain
that the estimated quantal size represents resolved transmitter quanta.
But the fluctuations in the amplitude of the EPSP is consistent with the
idea that synaptic decrement, at low levels of release, does not involve a
postsynaptic change due to receptor desensitization but a presynaptic one,
perhaps reduction in quantal content or branch block.

EVOKED POTENTIAL AND REACTION TIME CORREIATES IN MONKEYS DURING A SIMUL-
TANEOUS VISUAL DISCRIMINATION TASK. ILeo M. Chalupa, John Rohrbeaugh}
Jay E. Gould¥and Donald B, Lindsley. Depts. of Psychology, Physiology
and Psychiatry, and Brain Research Institute, UCIA, Los Angeles, Ca.90024

Three Macaca nemestrina monkeys were trained to press and release a
setup lever to initiate a discriminative stimilus on one of two lucite
panels. The interval between lever response and the dim 1Omsec flash on
one of the panels was 500 msec. A correct response consisted in pressing
the lighted panel. The time between onset of panel flash and panel
press was automatically recorded as a measure of reaction time (RT).
Evoked potentials were recorded from electrodes implanted in lateral
geniculate body, inferior and medial pulvinar, midbrain reticular form-
ation, hippocampus and from skull screws over striate and prestriate
cortex. When discriminative performance attained 90% criterion level
evoked potentials and RTs were recorded for 80 trials, excluding any in-
correct trials. Evoked responses were grouped into five categories based
on RTs from shortest to longest by means of a PDP-12 computer, and were
averaged separately. The computer programs analyzed evoked potentials
for amplitude, duration, and peak latency of components and correlated
these with RTs. Results showed that there were significant correla-
tions between RT and amplitude and duration of a late positive component
of the striate area response (latency about 250 msec). The greatest amp-
litude and shortest duration of waves occurred with fastest RTs. Similar,
but less marked changes were cbserved in prestriate cortex. Early cor-
tical components and subcorticel responses showed only low or inconsis-
tent correlations with RT. These effects are interpreted as due to in-
creased arousal level during short reaction times.

(Supported by USPHS grant to Donald B. Lindsley, NS-8552)




113 AN INDIRECT TECHNIQUE TO ESTIMATE THE SIZE DISTRIBUTION AND
THE NUMBER OF MOTOR UNITS IN HUMAN SKELETAL MUSCLE. H. Chan*
and A. Willem Monster. Temple University Health Scs. Cntr.,
Phila., 19141

The twitch sizes, firing rates and recruitment threshold of
75 motor units of the extensor digitorum communis of the middle
finger were determined during an isometric voluntary contrac-
tion (6 subjects). The twitch size of an individual unit was
measured by synchronizing an evoked response averager with its
muscle action potential. The relationship between the recruit-
ment threshold of a unit, in terms of total isometric force F,
and its twitch size T, was found to be linear (T/F>.01). Units
increased their firing rate f monotonically with increasing
total force (f/F=.12-.07 Hz/gram); T and F were measured at
the second digit at the relaxed muscle length and perpendicular
to the finger). The relationship between a unit's firing rate
(f) and its force-time integral per discharge (4F) was measured
as well. These relationships define the force production pro-
cess at a given muscle length. A computer algorithm was devel-
oped which, by interpolation, calculates the number of units
firing at each contraction level (e.g., 55 units at 200 grams)
‘and the size distribution for the whole muscle up to the maxi-
mum value of F that was measured. As these estimates can be
made with a relatively small number of measurement points (in
the order of 10 to 15 T-F pairs) this technique may be of use
in the study of a number of neuromuscular diseases.

114 BRAIN ENERGY METABOLISM: LOCAL AND REGIONAL RECORDINGS OF NAEH FLUORE-
SCENCE. Britton Chance, Avraham Mayevsky and Bradley Stuart”. Johnson
Research Foundation, University of Pennsylvania, Philadelphia, Pa. 19174.

The monitoring of brain hypoxia and energy metabolism based upon 450 nm
fluorescence intensity of NADH has been accomplished by two methods in
this laboratory over the past two years. The first, utilizing a light pipe
in an implanted cannula connected to a time-sharing fluorometer, inte-
grated mean reflectance and fluorescence over an area approximately 2 mm
in diameter. The second recorded NADH fluorescence with a 35 mm camera
over a large cortical area with a high degree of two-dimensional spatial
resolution. Male Wistar rats were anesthetized and secured in a stereo-
toxic head clamp. A 6 mm trephine hole was drilled in the right parietal
bone and a plexiglass cannula (1) was secured to the skull over the open-
ing with SS screws on either side for EEG recording, and dental cement.
The entire left parietal bone was removed to expose an area of the cortex
measuring approximately 6.0 x 4.0 mm. The dura mater was left intact on
both hemispheres. The bifurcated light pipe was inserted into the cannula
and connected to the fluorometer, while the large exposed area was illu-
minated from the side by 366 nm light from a mercury arc lamp. The camera,
furnished with spectrum-analysis film and appropriate filters, was focused
through a macro lens on the cortical surface. The animal was inspired with
nitrogen, and with the onset of brain anoxia and consequent NADH reduction,
photographs were taken of the increasing fluorescence at appropriate times
indicated by the fluorometer. Fluorescence intensity increases of 30-40%
of the normoxic signal were recorded by the fluorometer; definite increases
of NADH fluorescence were also observed on the photographs with signifi-
cant indication of the regional nature of cortical hypoxia.

1. Advanc. exp. Med. Biol., Vol. 37A, Plenum Press, New York, 1973,
PP. 239-244.
Supported by NINDS 10939-01.
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115 CLASSICALLY CONDITIONED EYE BLINK AND CHANGES IN ACTIVITY IN THE PRECRU-

CIATE CORTEX AND THALAMUS IN THE CAT. _Sharon D. Chandler* and Samuel L.
Liles. Dept. Physiol., LSU Medical Center, New Orleans, La., 70119.

The conditioned blink to a click using the glabellar tap as uncondi-
tioned stimulus (UCS)shews average latencies of 14 and 21 msec for the
two EMG components. These experiments test the hypothesis that in a con-
ditioned response with such short latencies some of the integrative func-
tions may be occurring in subcortical areas such as the thalamus. Cats
were prepared with chronic electrodes to record EMG activity in the orbi-
cularis oculis, cortical responses in the precruciate cortex, and activity
in a number of thalamic nuclei. The animals were then classically con-
ditioned to blink to a 60-100 db click (CS) using a glabellar tap as the
UCS. Recordings were made of averaged evoked gross potential activity in
the naive, conditioned (500-600 pairings CS~UCS), and extinguished (at
least 1000 CS-only presentations) animal. Amplitude shifts in the evoked
responses were noted depending on the stage of conditioning. Cortical
response increased upon conditioning and decreased with extinction. Thala-
mic potentials varied with the nuclel studied. Specific nuclei such as
the VPM showed an increase in response with conditioning while other areas
showed an increase in response with extinction. These amplitude shifts
may suggest alterations in aroused state (attention or "fear") or may re-

present integrative changes concomitant with learning the conditioned
response.

116 THE MORPHOLOGY OF THE FCURTH ABDOMINAL GANGLION OF THE HERMIT CRAB,
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PAGUFUS POLLICARUS. William D. Chapple and Elaine S. Hearney*.
Biological Sciences Group, University of Connecticut, Storrs, Ct. 06268

The morphology of a typical hermit crab abdominal ganglion was
compared with that of the crayfish. Despite the reduction in flexor
and extensor muscles, sensory receptors and pleopods on the right side,
the two abdominal ganglia are similar. Connective axons are grouped
into discrete bundles between which five groups of commissural fibers
run to connect left and right sides. The neurites of ventral cell
bodies run dersally in characteristic groups between the connective
bundles. The hermit crab has about two thirds as meny cells as the
crayfish, and the connectives and first two ganglionic rocts are
reduced, resulting in a lateral compression of ganglionic structures.
In addition, the ventral fine fibered neuropil is laraer on the left
than on the right side reflecting the loss of the right nleopcds. It
is suagested that this organization permits considerable intecrative
flexibility within a relatively conservative merphological framewark.
(Surported by MSF grart GB-12368 to W.D.C.}
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RECOVERY OF TASTE FUNCTION. MaryLou Cheal and Bruce Oakley.
Dept. Zool., Univ. Mich., Ann Arbor, 48104

Crushing or transecting the chorda tympani nerve of the
gerbil (Meriones unguiculatus) causes ipsilateral degenera-
tion of taste buds in the fungiform papillae. Within two
weeks, some taste fibers regenerate into the tongue and form
new taste buds and receptor cells. The recovery process can
be monitored electrophysiologically, by acute whole nerve re-
cording proximal to the injury site. In the initial stages
of regeneration, the chorda tympani is electrically silent.
Spontaneous activity appears within the second week of recov-
ery, but taste, temperature, and touch responses cannot be
elicited. Phasic discharges can sometimes be obtained with
strong pressure to the tongue. Taste evoked impulses can be
recorded from one or a few fibers as early as day 11 (crush)
or day 14 (transection). Not one, but several types of fibers
are found at this early stage of returning taste function;
for example, a) NaCl, b) NH,Cl, c) sucrose, d) citric acid,
or e) several combinations Of these. Multi-unit discharges
confirm the early return of responses to different chemicals.
This rapid emergence of a multiplicity of fiber types and re-
sponsiveness to a variety of chemicals in regeneration is in-
consistent with the proposition that the relative chemical
responsiveness of a receptor cell is strictly a function of
its age; young taste receptors have many different response
profiles and are potentially capable of responding to any of
the standard taste stimulants.

Supported by Grant NS-07072

SPATIOTEMPORAL VARIATIONS IN MACROMOLECULAR COMPOSITION OF MEMBRANE
FRACTIONS FROM THE TRISECTED MESENCEPHALON OF THE CHICK EMBRYO. Herbert
Chen* and Louis Irwin. Dept. Physiol., Wayne State Univ. Sch. Med.,
Detroit, 4820

The chemoaffinity hypothesis of neurospecificity predicts that chemi-
cal variations within an innervated tissue provide a code for the proper
geometrical arrangement of neuronal connections. We have tested for the
presence of such variations by analyzing the macromolecular composition
of membrane fractions from three subregions of the optic tectum at
different times during the period when fibers from retinal ganglion cells
form locus-specific connections in the mesencephalon. Optic tecta from
chick embryos at various developmental stages were cut perpendicular to
the longitudinal axis into rostral, middie, and caudal portions which
were then homogenized and centrifuged to yield a particulate preparation.
Macromolecular heterogeneity, as analyzed by thin-layer chromatography
and disc gel electrophoresis, was found to vary as a function of both
topological position and stage of development. Protein, sialic acid,
and hexose assays indicated spatiotemporal variations in the distribution
of membrane fixed charges. We conclude that the macromolecular composi-
tion of tectal cell membranes varies both temporally and topologically
during the period of active formation of retinotectal connections.
(Supported by General Research Grant RRS384-12 from NIH to the Wayne
State Univ. Sch. Med.)
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119 PROLINE INJECTION MAY IMPAIR DI SCRIMINATION ABILITY OF THE CHICK,
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Arthur Cherkin, Psychobiology Research Laboratory, VA Hospital,
Sepulveda, CA 91343 and UCLA School of Medicine, Loc Angeles, CA 90024,
The hypothesis that patterned glutamate release transforms incoming
patterns of impulses into short-term memory is supported by the finding
that IV injected L-proline (PR0O), a glutamate antagonist, impaired short-
term memory of one-trial avoidance learning in chicks <12-hr old (Van
Harreveld, Fed, Proc, 32, 429, 1973; Fifkova, ibid), We studied Lki-hr
old chicks injected intracerebrally (10 u1 of 300 mM PRO per hemisphere)
3 min after being trained to avoid a 3-mm steel bead coated with an aver-
sive liquid, PRO impaired avoidance 1, 4, and 24 hr after training,
compared to L-isoleucine-injected chicks but the differences were not
significant, We found a significantly higher avoidance of a novel target
(3x5-mm 1amp) presented 1 min after the 24-hr test to trained chicks in-
jected with PRO, compared to ILE, This effect did not occur in the non-
aversively trained control groups and therefore was not due to illness or
general peck impairment, The results suggest that PRO may impair the
chick's ability to discriminate visual stimuli under our conditions,
AVOIDANCE SCORE _(%)°®

TRAINING TREATMENT N 1 hr L hr 24 hr Novel Target
Aversive PRO 30 53 ko 33 43
ILE 29 66 52 55 10
Control PRO 30 0 17 7 10
ILE 29 0 7 3 10

2 percent of chicks not pecking in 10 sec.,
b Differs from ILE and controls (p<0.02; x* test),

(Supported by Veterans Administration Research Project 1387-02,)

CIRCADIAN RHYTHM FOR PLASMA CHOLINE, BRAIN CHOLINE, ACETYLCHOLINE, CHOLINE
KINASE AND CHOLINE ACETYLTRANSFERASE. Thomas J. Chippendale*, Feng-Lai
Wang*, and Dean R, Haubrich* (SPON: B. Beer) Dept. Psychology, Princeton
Univ., Princeton, N.J., and Squibb Inst. Medical Research, Princeton,
N.J., 08540.

The concentration of acetylcholine (Ach) has been reported to vary
rhythmically throughout a 24 hr period. We have investigated the possi-
bility that components of the cholinergic nervous system which might
regulate the rate of Ach synthesis co-vary with the diurnal pattern of
this neurotransmitter. The activity of choline acetyltransferase (ChAc),
choline kinase (ChK), and the concentration of Ach were measured in brains
over a 24 hr interval. The concentration of the Ach precursor, choline
(Ch), was measured simultaneously in brains and plasma. Adult male
Sprague-Dawley rats were housed in groups in a 12 hr light (0700-1900 hrs)
~dark cycle. Rats were decapitated at 9 intervals, 3 hrs apart, and half
of each brain was homogenized immediately for the assay of Ch and Ach by
the ChK method of Reid et al. (Anal. Biochem., 42: 390, 1970). The
remainder of each brain was frozen for later assay of enzyme activities,
A peak in the concentration of Ch and Ach occurred during the light phase
of the cycle, with Ach concentration reaching its peak after 1 hr of light.
Ch concentration rose to a peak 7 hrs after the onset of the light phase,
a point corresponding to the nadir of ChK activity. ChAc activity showed
no significant rhythm, and plasma choline concentration did not change
consistently over the 24 hr period. These results suggest that 1) a
rhythm in ChAc activity is not a necessary precondition for a circadian
rhythm in Ach concentrations, and 2) ChK may play a role in regulating
the concentration of free Ch in the brain.
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THE RATE OF SYNTHESIS OF TYROSINE HYDROXYLASE AFTER COLD EXPOSURE IN RAT
ADRENAL MEDULLA. D. Chuang* and E. Costa, Lab. Preclinical Pharmacol.,
NIMH, Saint Elizabeths Hospital, Washington, D. C. 20032

An increase of impulse flow in afferent nerves to sympathetic ganglia
and adrenal medulla causes a delayed enhancement of tyrosine hydroxylase
activity. Using cold exposure as inducing stimulus and the technique of
immunoprecipitation, we are attempting to elucidate the molecular mechan-
isms of tyrosine hydroxylase induction in adrenal medulla. Tyrosine
hydroxylase was purified from bovine adrenal medulla essentially accord-
ing to the procedures described by Lloyd and Kaufman (Mol. Pharmacol. 9:
438, 1973). The purified enzyme yielded a single band on polyacrylamide
gel electrophoresis. A specific antiserum to purified bovine tyrosine
hydroxylase was produced in rabbit as assayed by agar double=immuno=-
diffusion, immunoenzymatic titration and the formation of antigen-anti-
body precipitate. The data based_on the immunoprecipitation of tyrosine
hydroxylase in rats labeled with “H-leucine indicate that the enhanced
activity of tyrosine hydroxylase after cold exposure is associated with
an increase in the rate of enzyme synthesis. The increased synthesis of
tyrosine hydroxylase is evident 9 hrs after the beginning of cold ex=-
posure; however, basal rates of enzyme synthesis are approached at 28 hrs.
At this time, maximal increase of enzymatic activity is usually observed.
A preliminary ex?eriment using the technique of double labeling with
leucine (3H and 14C) shows that the degradation rate of tyrosine hydroxy-
lase is not decreased after cold exposure.

ASCENDING PATHWAY FOR SOMATO-SYMPATHETIC AND VASOPRESSOR REFLEXES.
Jin Mo Chung* and R. D. Wurster. Dept. Physiology, Stritch School of
Medicine, Loyola University, Maywood, Ill., 60153.

Earlier work in this laboratory (Foreman and Wurster, Fed. Proc. 32:
1016, 1973) described the effects of stimulation of the dorsolateral
sulcus (DLS) in the cat spinal cord on T2 preganglionic nerve activity
and on blood pressure. In some of these experiments, the response to
spinal cord lesions, suggested interruption of the ascending pathways
for somato-sympathetic and vasopressor reflexes. This laboratory is
currently investigating the functional and electrophysiological charac-
teristics of the ascending pathway for somato-sympathetic reflexes. On
cets anesthetized with sodium pentobarbital (30 mg/Kg) or alpha-chlorolose
(66mg/Kg) systemic arterial blood pressure and T2 preganglionic nerve
activity were monitored while stimulating the dorsal roots or DLS in
the lower cervical region of the spinal cord. Blood pressure responses
due to afferent stimulation were abolished upon bilateral lesioning of the
DLS, confirming the early work of Ranson (AJP, 42: 16, 1916). In addi-
tion, the present study indicates that about one half of the fibers cross
to the contralateral side at the same segment in which they enter the
spinal cord. Evoked responses in the T2 preganglionic nerve due to
afferent stimulation were also studied to determine the afferent spinal
pathway giving rise to somato-sympathetic reflexes. Conduction velocity,
central delay time, and localization of this pathway will be discussed.
(Supported by NIH Grant HL 08682)
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CARBOHYDRATE COMPOSITION AND BINDING PROPERTIES OF SYNAPTIC JUNCTIONAL
COMPLEX AND POSTSYNAPTIC DENSITY FRACTIONS. L. Churchill and C. W. Cotman.
Psychobiology Dept., University of California, Irvine 9266l

Synaptic junctional complexes (SJCs), a specialized structure present
at central nervous system synapses, and postsynaptic densities (PSDs), a
component of the SJC, were isolated by subcellular fractionation from rat
brain; the carbohydrate composition and binding properties of these frac-
tions were investigated. Carbohydrates, analyzed by gas-liquid chroma-
tography, make up 3% of the SJC fraction and 4-5% of the PSD fraction.
The carbohydrates present in these fractions are sialic acid, fucose, man-
nose, galactose, glucosamine, and galactosamine, and are mainly protein
bound. The concentration of carbohydrates in the SJC fraction are similar
to that of the synaptic plasma membrane (SM) fraction except for an in-
crease in galactose and a decrease in sialic acid. For the PSD fraction,
the carbohydrates are similar in concentration to that of the SJC frac-
tion, except for a 2-3 fold enrichment in mannose. These fractions
possess the unique property of binding radioactively labeled carbohydrates
The SJC fraction binds 5 times more sucrose than the SM fraction, and the
PSD fraction binds 10 times more sucrose than the SM fraction. This
unique property extends to other carbohydrates as well. c1* 1abelea glu-
cose, fucose, galactose, and Dextran, a glucose polymer, bound signifi-
cantly higher amounts to the SJC fraction than to the SM fraction. ¢l
labeled fructose and mannose did not bind selectively. In conclusion,
the synaptic junctional complex, in particular its constituent, the post-
synaptic density, contains carbohydrates that are primarily protein bound
and this synaptic structure has the unique ability to bind specific carbo-
hydrates.

A QUANTITATIVE STUDY OF SYNAPTOGENESIS IN THE SPINAL CORD OF THE CHICK
EMBRYO. I-Wu Chu-Wang*, Ronald W. Oppenheim and Rainer F. Foelix¥*,
(SPON: P. N, Witt). Dept. Mental Health, Box 7532, Raleigh, N. C. 2761l.

In order to provide baseline data for comparison with ongoing experi-
mental investigations of synaptogenesis in the spinal cord we have at-
tempted to classify and quantify synapses in the lumbar region of the
normal chick embryo. The lateral motor column and adjacent marginal lay-
er (prospective white matter) were examined at several stages between 3-
days of incubation and 9-days posthatch. Synapses were categorized ac-
cording to several characteristics: (a) their location (white or grey
matter); (b) the post-synaptic component (axo-dendritic or axo-somatic);
(c) membrane specialization (symmetrical or asymmetrical); and (d) mor-
phology of the synaptic vesicles, (F-type, S-type or mixed). At their
inception on day 4 nascent synapses were usually found in the marginal
zone close to the border with the lateral motor column. These immature
synapses were almost always of the axo-dendritic variety with a few S-
type vesicles and symmetric membrane specializations, although a few had
slight asymmetric membrane densities. About 2-days later the first axo-
somatic synapses were found on motoneurons laying adjacent to the lateral
marginal zone. These always had symmetric membrane specializations and
contained S-type vesicles. After 7-days there were an increasing number
of axo-dendritic synapses found in the mantle layer or grey matter. By
12-14 days there were approximately equal numbers of axo-dendritic sy-
napses with asymmetric and symmetric membrane specializations, whereas
throughout the period sampled there were considerably more axo-somatic
synapses with symmetric specializations. By 7-days some axo-dendritic
and axo-somatic synapses exhibit mixed populations of S- and F-type
synaptic vesicles. Yet, itwasn't until about 12-14 days of incubation
that the first pure F-type synapses were observed.




125 RELATIONSHIP BETWEEN SIZE AND EXCITABILITY IN SPINAL MOTONEURONS.

126

H.P. Clamann Dept. Physiol., Med. Coll. of Virginia, Richmond, Va. 23298
0 determine the relationship between the size of motoneurons of a
single muscle and their relative excitability, a method was developed to

measure the size of active motor axons in short (1.5-2 cm) lengths of
ventral root filaments. L7 ventral root (L7VR) was cut near its exit
from the spinal cord. A fine filament was separated from the distal
portion of this root and placed on a pair of silver wire electrodes about
1 cm apart. Single shocks supramaximal for motoneurons were applied to
plantaris (P1) muscle nerve and monophasic all-or-none potentials indi-
cating the presence of single P1 motoneurons were recorded antidromically.
The area under these action potentials was measured electronically. The
resistance of a filament was measured by placing a resistor of such value
in shunt with the electrode pair that the action potential was reduced

by half. It was found that the size of an action potential so recorded
varies directly as the square of the axon diameter, and inversely as the
resistance of the filament. This was verified by correlating action
potential size and conduction velocity. In a second series of experiments
the L7VR was cut at its exit from the dura and the proximal portion
divided in half lengthwise. Monosynaptic reflexes were recorded simul-
taneously from the entire pool of responding P1 fibers in one half of the
root, and from individual P1 motoneurons in filaments taken from the
other half. With the method described above, it was shown that the
motoneurons of the P1 pool are recruited in order of their size.
Supported by a grant from the A.D. Williams Foundation.

SHORT LATENCY JAW MOVEMENT PRODUCED BY INTRACORTICAL MICROSTIMULATION OF
THE PRECENTRAL FACE AREA IN MONKEYS, R.W, Clark* and E.S. Luschei*
(SPON: J.L. DeVito). Dept, of Physiology and Biophysics, Sch, Med.,

U. of Washington, Seattle, Wa, 98195,

The face area of the precentral gyrus in monkeys was stimulated intra-
cortically using microelectrodes. Monkeys were awake but mildly tranquil-
ized, trains of stimuli were 150-200 msec. long, and stimulating current
was low, EMG activity was recorded from both jaw opening and jaw closing
muscles and jaw movements were recorded from a bi-directional position
transducer, Short latency jaw movement resulted from stimulation in most
locations within the face area. The direction of the evoked jaw movement
depended upon the location and depth of the stimulating electrode and
upon the specific pattern of activity which was evoked in the jaw muscles,
Jaw closer muscles were bilaterally inhibited with a very short latency
(10-25 msec.) by stimulation of many locations throughout the face area
cortex, However, stimulation of several locations in the more medial
portion of the face area produced unilateral activation of specific jaw
closers which added a lateral component to the movement. The pattern of
evoked activity in the jaw opener muscle (ant. digastric) showed little
relation to the activity evoked in closer muscles, The ant, digastric was
nearly always activated from the more medial portion of the face area re-
gardless of whether inhibition or activation was evoked in jaw closers and
was nearly always inhibited from the lateral portion of the gyrus., The
results suggest that the face area cortex may play an important role in
producing and/or controlling several aspects of jaw movement.

i



127

128

172

EMG AND MOOD CORRELATES OF MENSTRUAL CYCLE DISTRESS, Karen Claymans and
Lawrence Simkins, Dept, Psych., Univ, of Missouri-Kansas City, 6L110

total of 18 Ss who had regular menstrual cycles participated in the
study; 10 of these Ss were using oral contraceptives and eight Ss were
either not using the pill or were using other forms of birth control,
Each S participated in the investigation for two menstrual months, Mood
changes and physical symptoms were assessed by using the Mood Adjective
Check List (MACL) and the Mood Menstrual Distress Questionnaire (MDQ),
The Ss completed both of these questionnaires on a daily basis and also
kept a record of the frequency of their irritations during a constant
three hour period each day, The Ss visited the laboratory three times
per week during which time their muscle tension from the dorsal forearm
was monitored. The results indicated no differences between pill users
and non-pill users on most dependent variables, except that pill users
reported fewer irritations. In terms of the EM: data, there was a signi-
ficant triple interaction between experimental groups, menstrual cycle
phases, and months, With respect to reported moods there were signifi-
cant differences on 9 of the 12 factors measured on the MACL and 7 of the
8 factors measured by the MDQ, In a second investigation concerned with
the effects of bio-feedback on menstrual tension our preliminary results
suggest that there are significant reductions in muscle tension for Ss
who are given relaxation training or bio-feedback combined with relaxa-
tion training, However, thus far there is little evidence to indicate
that reduction in muscle tension is accompanied by any significant re-
duction in menstrual distress,

The Lateral Reticular Nucleus - Afferegt Projections to Cerebellar/Cortex in
the Cat. M.A.Clendenin1 C=F .Ekerot , O. Oscarsson and |.Rosen . Inst.
Physiology, Univ. of Lund, Lund, Sweden.

The extent of the retrograde degeneration in the lateral reticular nucleus
(LRN) following lesions in the cerebellar cortex suggested that this nucleus
projects to the entire ipsilateral cerebellar cortex, (Acta psychiat. scand.18
(1943) 171-233). These lesion studies further suggested that the parvicellu-
lar part of LRN projects mainly to the vermis, and the magnocellular part of
LRN mainly to the hemispheres. The present results represent composite
data from 36 experiments in which 282 LRN neurones were identified by anti-
dromic activation and their location within the LRN histologically identified.
A wide bilateral exposure of the anterior and posterior lobes of the cerebellar
cortex enabled a complete and thorough antidromic search for the axonal ter-
mination of isolated LRN neurons which were recorded extracelluarly with
most of the neurons being activated from selective ascending spinal paths.
The results do not support Brodal's earlier observations but demonstrate
that the antidromic activated cells were located throughout the parvi- and
magnocellular LRN. The afferent projection of these cells to the cerebellar
cortex revealed 1) extensive branching of some of the axons to widely dif-
ferent cortical areas, 2) a bilateral distribution to the anterior lobe and
pyramis, and 3) an ipsilateral termination in the paramedian lobule. Essen-
tially no significant distribution was found in the hemispheres. This pro-
jection from LRN corresponds well with the classical spinal receiving areas
of the cerebellar cortex.
1Suppor‘t - NIH Postdoctoral Research Fellowship (1FO2 NS53706-01) from
NINDS & Swedish Medical Research Council Proj. #B74-04X-1013-09B.
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A NEW LAUGHTER HOMOLOGUE, PREDICTED BY SENTIC THEORY.
Manfred Clynes, Biocybernetic Institute, La Jolla, Ca., 92037.

The new laughter is a tactomotoric dynamic homologue of 'Wwild"
laughter, in which iterated transient finger pressure replaces the voice.
In previous studies (Clynes, Ann. N.Y. Ac. Sc., 220(3)55-131, 1973),
it was found that the specific dynamic expression of an emotion, called
essentic form, was independent of the choice of a particular motor out-
put (principle of equivalence). Applying this principle to laughter (which
is composed both of a voice pattern and a breathing pattern), it can be
predicted that the specific motor output of the voice could be replaced by
another motor output of appropriate degrees of freedom, viz. iterative
transient finger pressure, while keeping the breathing pattern (glottis
movement) characteristic of laughter. It is found that laughter and
funniness is in fact experienced, and with an expressive finger pressure
repetition frequency close to 5 per sec. Measurements of 40 subjects
of ages 18 to 50 with the sentograph showed mean frequencies of 5. 03 per
sec. with a standard deviation of 0.18, indicating a highly precise
phenomenon. All subjects were able to experience the new laughter,
which has the usual properties of laughter, apart from sound. The
vector angle and wave form of pressure appears related to the emotional
tone of laughter. The frequency was similar whether or not the laughter
was also voiced. The new, enjoyable form of laughter lends itself well
to measurement, is easy to generate, and to maintain. The finding of
this existence illustrates the powers of prediction of sentic theory, and
confirms its concepts bridging aspects of experience and neurophysio-
logic behavior.

UNMYELINATED FIBERS IN HUMAN VENTRAL ROOTS. R.E. Coggeshall, T.B.
Stubbs, III* and M.T. Sykes*. Marine Biomedical Institute and Dept.
of Anatomy, Univ. Texas Med. Br., Galveston, Texas 77550

Approximately 1/3 of the fibers in the human L4 and L5 ventral roots
are unmyelinated (Sykes and Coggeshall, Brain Res., 63:490-495, 1973).
To determine whether all human ventral roots contain a significant frac-
tion of unmyelinated fibers, C1-S4 ventral roots from one human were
obtained at autopsy and examined in the electron microscope. The per-
cent of unmyelinated fibers in each root (calculated as the number of
unmyelinated fibers/total fibers in a root) is as follows:

Cl 25% T1 247 T7 33% L1 297 S1 18%
C2 35% T2 30% T8 227 L2 37z S$2 21%
C3 43% T3 25% T9 28% L3 277 $3 30%
C4 37% T4 27% T10 30% L4 197 S4 51%
C5 32% T5 247 T11 30% L5 13%

C6 21% T6 24% T12 26%

C7 22%

C8 20%

Note that a significant fraction of every ventral root consists of unmye-
linated fibers. By analogy with the ventral root unmyelinated fibers in
the cat (Coggeshall, Coulter, and Willis, J. of Comp. Neurology, Vol.
153:39-58) , many of these fibers in the human presumably arise from dor-
sal root ganglion cells.

One other noteworthy finding is that, in occasional places, Schwann
cell processes are united by a zonula adhaerens.

(Supported by NIH Grants NS 11255 and NS 10161 and the Moody Founda-
tion of Galveston.)
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131 REPRESENTATION OF DIRECTION OF EYE MOVEMENT IN ACTIVITY OF RETICULAR
FORMATION NEURONS. B. Cohen and V. Henn*. Dept. of Neurology, Mt. Sinai
School of Medicine, CUNY, New York, N.Y. 10029

We have proposed that representation of a single vector in the central
oculomotor system carrying information about direction and amplitude of
eye movement would be sufficient to determine motoneuron firing during
saccades and subsequent positions of fixation. We have further proposed
that the immediate supranuclear mechanism for generating horizontal sac-
cades and quick phases of nystagmus in the monkey lies in the paramedian
zone of the pontine reticular formation (PPRF). If correct, then ampli-
tude and/or direction of eye movement must be represented in PPRF neuronal
activity. Amplitude (duration) of eye movement has been shown to be
related to activity of some PPRF burst and pause units. We now report
that activity of other PPRF burst units varies with direction of eye
movement. Frequency changes (AF) in these units generally began 12-20
msec before the onset of eye movement, but could be earlier. AF occurred,
during eye movements in all directions but was maximal during eye move-
ments in specific on-directions. In many units AF varied as a function
of the cosine of the angle between the direction of eye movement and the
on-direction of that unit. Negative parts of cosine curves were cut off.
Many PPRF "directional" burst units had on-directions which were hori-
zontal, but in others the on-direction lay in oblique planes. Because
of the ambiguous character of the cosine function it would be necessary
to have units present in the PPRF whose on-direction was shifted toward
vertical or oblique planes in order to precisely determine the direction
of any eye movement. This may account for the various types of direc-
tional units found in the PPRF. 1In summary, the data indicate that direc-
tion as well as amplitude of eye movement appears to be specifically
represented in activity of PPRF neurons. Supported by Grant NS-00294.

132 THE ROLE OF THYROTROPIN RELEASING FACTOR (TRF) AND CYCLIC AMP IN THE
DURATION OF AMOBARBITAL-INDUCED NARCOSIS. Major L. Cohn and Marthe Cohn*.
Dept. Anes., Univ. Pgh. Sch. Med., Pittsburgh, 15213,

Evidence obtained previously led to the postulate that cyclic AMP is
the naturally occurring regulatory agent in control of duration of narco-
sis and suggests a neurotransmitter as first messenger. However no neuro-
chemical agents tested shortened duration of narcosis although in vitro
research demonstrated that many neurotransmitters are potent stimulants of
adenyl cyclase. Recent observations that TRF, regulates pentobarbital-
induced narcosis in mice suggested that this factor acts in brain through
cyclic AMP mechanism. In the present study we investigated the relation-
ship between TRF and cyclic AMP in regulation of narcosis. Intact and
thyroidectomized Sprague-Dawley male rats (80-120 g) were used. Amobar-
bital 80 mg/kg was administered IP, following loss of righting reflex,
varying doses of TRF (7.5-50 mg) dibutyryl cyclic AMP (90-180 mg), norepi-
nephrine (NE) (150 mg) and phentolamine (240 mg) were injected centrally.
TRF administered centrally shortened duration of narcosis but not dose-
relatedly. In both intact and thyroidectomized, anesthetized rats hypo-
thermia was reversed, muscle tone retained. Behavioral symptoms included
scratching, motor movements, hyperventilation, blinking reflexes and
facrimation. Simultaneous administration of TRF-NE or TRF-phentolamine
blocked all symptoms cited above, including antianesthetic and thermo-
regulatory action of TRF. Simultaneous administration of TRF-dibutyryl
cyclic AMP shortened duration of amobarbital-induced narcosis further than
TRF alone. Upon regaining righting reflex, rats treated with solutions of
TRF and dibutyryl cyclic AMP demonstrated severe motor incoordination, and
disoriented motor behavior lasting for several hours. Based on our behav-
ioral research, TRF does not appear to mimic cyclic AMP closely enough to
qualify as first messenger. (NIMH DA-00605)
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133 MATHEMATICAL CONSEQUENCES OF DELAYED LATERAL INHIBITION IN THE LIMULUS
RETINA, Bernard D. Coleman, Carnegie-Mellon University, Pittsburgh, Pa.
15213, and George H. Renninger, University of Guelph, Ontario NIG2Wl.

We here report a study of a general class of non-linear comstitutive
equations which render mathematical the following two known properties of
lateral interaction in the Limulus retina: (1) for an intact undamaged
retina in intense spatially uniform illumination, the total inhibitory
influence at a given ommatidium can exceed the excitation; (2) the time
of delay T between the response of one ommatidium and the consequent
inhibition of another is independent of the distance between them and is
circa 0.1 sec. Our calculations show that the response of a healthy
Limulus retina to an intense, temporally constant, and spatially uniform
excitation should be a sustained (rather than transient) spatially syn-
chronized oscillation of period 27. 1In a broad class of circumstances,
the response should be a succession of "bursts" and "rest periods", each
of duration 7. (R. B. Barlow, Jr., and A. J. Fraioli have observed such
sustained oscillations in their experiments on the intact Limulus eye in
situ.) It is also shown that the oscillations can have a "fine structure"
in which there is repeated information about the duration and sequence of
any short pulses of excitation which occurred within a time-interval of
length 7 before the onset of steady excitation. Because it is repeated
every 27 seconds, this information remains available in the retina for
interaction with subsequent changes of excitation. We hope that experi-
ments designed to detect this "fine structure" will soon be performed.

134 HIPPOCAMPAL AND EEOCORTICAL EEG CHANGES DURING FREE AND OPERANT BEHAVIOR.
James R. Coleman and Donald B. Lindsley. Depts. of Psychology, Physiol-
ogy, Psychiatry and Brain Research Institute, UCIA, Ios Angeles, 90024,

Eight cats with recording electrodes in dorsal and ventral hippocampus
and over anterior and posterior neocortex, bilaterally, were studied dur-
ing periods of free behavior, periods of stimulation of medial and lateral
hypothalamic-hippocampal systems, and training in operant behavioral
tasks. In general, hippocampal synchrony (theta rhythm) is accompanied by
neocortical desynchronization and usually vice versa. In free behavior
hippocampal theta occurred during orienting, scanning or searching behav-
ior; desynchronization was associated with postural and attentive fixa-
tion. Stimulation at 100 Hz in the medial hypothalamic-hippocampal system
caused hippocampal theta and orienting or scanning behavior; stimlation
of the lateral system caused hippocampal desynchronization and attentive
postural fixation. Water-deprived cats were trained to press a bar for
water reward on a continuous reinforcement (CRF) schedule until high res-
ponse rates were achieved. Next, alternating 10 sec periods of reinforce-
ment (R) and non-reinforcement (NR) were employed (Mix CRF Ext). lastly,
R and NR periods were lengthened and the NR period was cued by tone
followed by a discrete flash, CRF training during early stages was accom-
panied by theta rhythm but as training progressed was replaced by desynch-
ronization. On the uncued mixed schedule theta activity increased during
NR periods in early sessions but declined in later sessions. As response
rates declined during the NR periods (extinction) low voltage activity in-
creased. In the task when NR was cued theta activity became more preval-
ent during NR periods as training progressed. In summary, theta rhythm in
hippocampus is associated with shifting attention and desynchronization
with fixed states of attention related to reinforcement expectancy. (Sup-
ported by USPHS grant NS-8552 to D. B. Lindsley)
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135 BIOCHEMICAL, NEUROENDOCRINOLOGICAL AND CLINICAL FINDINGS IN
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MANGANESE WORKERS. J.P. Conomy, H. Mars*, H., Rodman*, and
H. Rabinovitch*

Because two men with industrial exposures to manganese dust showed
clinical signs typical for manganese neurotoxicity all workers in a
small manganese foundry were evaluated. Elevated tissue concentrations
of manganese were found in both neurologically normal and impaired
individuals, Two hospitalized individuals underwent extensive neuro-
endocrinologic studies, analyses of biogenic amine metabolism and
tests of apomorphine responsivity. No neuroendocrine deficiencies
were discovered and hormonal responses to administered L-DOPA were
retained. Physiologic responses to apomorphine administration were
normal. In a patient with a hypotonic-bradykinetic manganic syndrome
cerebrospinal fluid (CSF) homovanillic acid (HVA) was slightly eleva-
ted and no abnormality of the L-DOPA metabolic pathway was found. He
failed to improve on L-DOPA given over a one year period and tolerated
doses of up to 12 grams per day without developing dyskinesias. In a
patient with a rigid-bradykinetic manganic syndrome CSF-HVA levels
were deficient and failed to rise after probenecid administration. Our
studies suggest there may be varieties or gradations of neurotrans-
mitter interference in manganism; that medullary and hypothalamic
L-DOPA pathways remain intact in that condition; and that the site of
transmitter interference in manganism may be at a striatal receptor
level,

AUTORADIOGRAPHIC TRACING OF PROJECTIONS FROM PREOPTIC AREA AND ANTERIOR
HYPOTHALAMUS IN THE RAT. Lily A. Conrad* and Donald W. Pfaff.
Rockefeller University, New York, N.Y. 10021.

Projections of the preoptic area and anterior hypothalamus were traced
autoradiographically with tritiated proline and/or leucine in albino
rats. Following slow injection of 10 to 50 nanoliters of the isotope,
animals were killed after 1 to 14 days. Brains were then perfused, em-
bedded in paraffin, sectioned, mounted, coated with NTB-3 emulsion and
exposed for 21 to 35 days. From all injection sites, fibers projected
densely and diffusely in a posterior direction through the medial hypo-
thalamus. In many cases, a particularly heavy projection was observed in
the region between the ventromedial nucleus (VM) and the fornix, and in a
few brains the VM was clearly outlined by a capsule of labelled fibers.
The medial forebrain bundle proper contained few labelled fibers except
in the area adjacent to the fornix, although the lateral hypothalamus
generally received a diffuse projection. Projections to the arcuate
nucleus and labelled fibers in the tuberal region were also noted. Label
within the posterior hypothalamus appeared in the dorsal and ventral pre-
mammillary nuclei and in the supramammillary nucleus. Occasionally la-
belled fiber bundles in the lateral mammillary nucleus were noted. From
the premammillcry region in all brains, some labelled fibers swept up
bilaterally into the mesencephalic central grey. In all cases, label was
found in a small periventricular fiber system ventral and medial to the
medial habenula (n. periventricularis thalami). From all but the most
medial injection sites, projections in the stria medullaris to the later-
al habenula were seen. Labelled fibers were consistently found in the
medial division of the stria terminalis, and projections to the medial
and cortical amygdaloid nuclei were noted. In most cases, anterior pro-
jections were observed to the ventrolateral septum and to or through the
bed nucleus of the stria terminalis.




137 DIFFERENCES IN PROXIMAL AND DISTAL CONDUCTION VELOCITIES OF
MEDIAL GASTROCNEMIUS NERVE FIBERS. Paula Copack, Erica Felman*,
James Lieberman and Sid Gilman. Dept. of Neurol., Columbia University,
College of Physicians and Surgeons, New York, New York 10032.

Anatomic studies have shown that branching occurs in peripheral nerve
fibers innervating hindlimb muscles. Conduction velocities (CVs ) of single med-
ial gastrocnemius nerve fibers were compared proximally and distally to deter-
mine the extent to which branching affects axonal CV. A laminectomy was per -
formed to expose ventral roots Ly and Sj in the spinal cord of 14 cats. The med-
ial gastrocnemius nerve was separated from surrounding tissues. Two pairs of
Ag-AgCl stimulating electrodes were positioned on the medial gastrocnemius
nerve at an intercathodal distance of about 20 mm. Ventral root, S}, was sever-
ed at its exit from the spinal cord, repeatedly dissected, and placed on bipolar
Ag-AgCl recording electrodes until isolated single units could be identified by
antidromic stimulation. Conduction velocities were computed for the proximai
and the distal segments. Sixty-one units were recorded, including 10 units with
CVs below 50 MPS across the proximal segment and 51 with CVs above 50 MPS.
Units with CVs below 50 MPS (probably gamma axons ) show virtually the same
CV across the two segments. The fibers with CVs above 50 MPS (probably alpha
axons ) show marked differences in CV across the two segments, in general with
slower CVs across the distal segment. We conclude that the CVs of single alpha
motoneuron axons decrease near the junction of the medial gastrocnemius nerve
with its muscle. The CVs of gamma motoneurons show essentially the same CV
across the entire conduction distance. These findings are compatible with the
histologic data of Eccles and Sherrington (PRSB 106:326-357, 1930 ) which show
marked branching of axons as they approach the nerve-muscle junction.

138 AUTONOMIC NERVOUS SYSTEM INVOLVEMENT IN CARDIAC DYSFUNCTION. K.C. Corley
and H.P. Mauck.* Dept. Physiol. & Med., Med. Coll. Va., Richmond, Va.

Stress of shock avoidance has been demonstrated to induce severe
bradycardia and ventricular asystole. Squirrel monkeys were subjected
to 8-hrs "on" alternated with 8-hrs "off" a Sidman avoidance schedule
(RS-40"; SS-5") to postpone by lever press a 1.0-sec tail shock (4mA).
This schedule was imposed until physical deterioration or the electro-
cardiogram, which was continually recorded, indicated cardiac abnormal-
ities. Bradycardia which progressed to ventricular asystole was the most
consistent cardiac change observed. Because of the rapid onset, these
cardiac dysrhythmias were due to autonomic dysfunction. Furthermore, the
reversal of the bradycardia by atropine (1 mg/kg) indicated parasympa-
thetic involvement. While myocardial necrosis was associated with the
shock avoidance, it was not correlated with the occurrence of bradycardia.
To further study the autonomic involvement in this abnormality, monkeys
were stressed following bilateral vagotomy. Bradycardia and ventricular
asystole continued to be the dominant cardiac response to the experimental
manipulation. This result does not exclude a parasympathetic mechanism
for this cardiac dysfunction, but without the vagus, bradycardia resulted
from withdrawal or inhibition of tonic sympathetic input to the heart.
(Supported by USPHS, NIH Grant HE 13454).
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139 CORRELATION OF HYPOTHALAMIC OBESITY WITH BRAIN AMINE LEVELS IN RATS.
Donald V. Coscina, Damodar D. Godse* and Harvey C. Stancer*. Sect. of
Neurochem., Clarke Inst. Psychiat., Toronto, Ontario, Canada M5T 1R8.

Gold has recently suggested (Science 182: 488, 1973) that lesions re-
stricted to the ventromedial hypothalamic nuclei are not causally related
to hypothalamic obesity in rats, but damage to the adjacent ventral nor-
adrenergic system is. If this is true, one might expect to find an in-
verse relationship between the degree of hypothalamic obesity and levels
of forebrain norepinephrine (NE) but not serotonin (5-hydroxytryptamine or
5-HT) or dopamine (DA). To test this hypothesis, we induced bilateral
lesions of various sizes in the medial hypothalamus of 40 rats using radio
frequency heat production (50-60° C for 1 min per locus) at the coordi-
nates reported by Gold. Twenty other rats received all surgical manipula-
tions except lowering the electrode. All rats (female albinos, 230-270 gm
at surgery) were maintained in single cages with free access to Gold's
high-fat diet and water for 14 days after surgery, then killed by decapi-
tation for fluorometric determinations of forebrain NE, DA, 5-HT and
5-HIAA (5-hydroxyindoleacetic acid) levels. Hypothalamic lesions produced
marked (p <.001) weight gain (M = 7.4 gm/day; range = 12-3) compared to
controls (M = 1.1 gm/day; range = 2.2-0.4), and significant (ps <.05)
depletions of forebrain NE and 5-HT. Concentrations of brain NE were in-
versely correlated (p <.05) with weight gain in lesioned rats while 5-HT
and DA levels showed no correlation with weight gain. However, 5-HT con-
centrations were positively correlated (p< .02) with the amount of NE de-
pletion after lesion, and 5-HIAA levels were inversely correlated (p <.05)
to weight gain. While these data support Gold's notion that hypothalamic
obesity is associated with disruption of the ventral noradrenergic systea,
it appears that such obesity is concomitantly associated with altered 5-if
metabolism as well.

140 ELECTROPHYSIOLOGICAL EVIDENCE FOR A TOPOGRAPHICAL PROJECTION OF THE NASAL
MUCOSA ONTO THE OLFACTORY BULB OF THE FROG. Richard M. Costanzo* and
Maxwell M. Mozell. Dept. Physiol., S.U.N.Y. Upstate Med. Ctr., Syracuse,
N.Y. 13210.

Three olfactory nerve branches respectively subserving either a me-
dial, middle, or lateral region of the dorsal olfactory mucosa of the
bullfrog, Rana catesbeina, were electrically stimulated with bipolar
platinum hook electrodes. Extracellular single unit responses from the
mitral cell layer in different regions of the olfactory bulb were re-
corded with metal filled glass micropipettes. The responsiveness of each
of the bulbar units to the stimulation of each of the three nerve
branches was determined. Many of the<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>