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Synopsis of Scientific Contributions (in current NIH biosketch format):
Memory modulation: Early in my career | conducted studies of memory modulation
using neuropharmacological approaches. These studies were particularly novel at the
time in extending a retrograde paradigm to study memory for rewarding as well as
aversive experiences. Research continues in these areas, with studies on brain circuits
and neurochemical systems from this phase of my work, which also represented a
valuable and relevant background to current translational studies with therapeutics (see
Scientific Contribution #5).

Gallagher, M., Kapp, B.S., Musty, R.E., & Driscoll, P.A. (1977). Memory formation:
Evidence for a specific neurochemical system in the amygdala. Science,
198(4315): 423-425. PMID: 20664.

Gallagher, M., & Kapp, B.S. (1978). Manipulation of opiate activity in the amygdala
alters memory processes. Life Sciences, 23(19): 1973-1977. PMID: 214656.

Gallagher, M., Kapp, B.S., Frysinger, R.C., & Rapp, P.R. (1980). R-adrenergic
manipulation in amygdala central n. alters rabbit heart rate conditioning.
Pharmacology, Biochemistry and Behavior, 12(3): 419-426. PMID: 6248896.

Gallagher, M., King, R.A., & Young, N.B. (1983). Opiate antagonists improve spatial
memory. Science, 221(4614): 975-976. PMID: 6879198.

Associative learning functions of amyqgdala subsystems: This research isolated
distinctive functions of the central nucleus and the basolateral nucleus of the amygdala
in associative learning. Studies also identified connectional circuitry with other
subcortical systems in the mediation of these functions. Notably, this research at the
time focused the role of the amygdala in appetitive and reward learning, alongside the
focus of much research on the amygdala and fear conditioning to which | also
contributed scientifically.

Gallagher, M., Graham, P.W., & Holland, P.C. (1990). The amygdala central nucleus
and appetitive Pavlovian conditioning: Lesions impair one class of conditioned
behavior. The Journal of Neuroscience, 10(6): 1906-1911. PMID: 2355257.

Gallagher, M., & Holland, P.C. (1994). The amygdala complex: Multiple roles in
associative learning and attention. Proceedings of the National Academy of
Sciences of the United States of America, 91(25): 11771-11776. PMID: 7991534.

Petrovich, G.D., Setlow, B., Holland, P.C., & Gallagher, M. (2002). Amygdalo-
hypothalamic circuit allows learned cues to override satiety and promote eating.
The Journal of Neuroscience, 22(19): 8748-8753. PMID: 12351750.

Holland, P.C., & Gallagher, M. (2006). Different roles for amygdala central nucleus
and substantia innominata in the surprise-induced enhancement of learning. The
Journal of Neuroscience, 26(14): 3791-3797. PMID: 16597732.

Outcome expectancy and the prefrontal cortex: My work first used a reinforcer
devaluation procedure to probe the function of orbitofrontal cortex in rodents (Gallagher
et al 1999). The research on prefrontal cortex also employed large-scale
electrophysiological recordings in orbitofrontal cortex and the interconnected basolateral
amygdala to study the information encoding properties at cortical and subcortical sites
and the effects of disconnection on behavior and neural encoding. This work in rats has
extended to studies in non-human primates and in the use of neuroimaging to capture a
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similar functional network in humans. My work has also extended and refined prefrontal
behavioral protocols for use in mouse models.

Schoenbaum, G., Chiba, A.A., & Gallagher, M. (1998). Orbitofrontal cortex and
basolateral amygdala encode expected outcomes during learning. Nature
Neuroscience, 1(2): 155-159. PMID: 10195132.

Gallagher, M., McMahan, R., & Schoenbaum, G. (1999). Orbitofrontal cortex and
representation of incentive value in associative learning. The Journal of
Neuroscience, 19(15): 6610-6614. PMID: 10414988.

Schoenbaum, G., Setlow, B., Saddoris, M.P., & Gallagher, M. (2003). Encoding
predicted outcome and acquired value in orbitofrontal cortex during cue sampling
depends upon input from basolateral amygdala. Neuron, 39(5): 855-867. PMID:
12948451.

Mayse, J., Nelson, G. Avila, |., Gallagher, M., Lin, S.C. (2015). Basal forebrain
neuronal inhibition enables rapid behavioral stopping. Nature Neuroscience,
18:1501-1508. doi: 10.1038/nn.4110. PMID:26368943; PMCID: PMC4583818.

An outbred rat model for individual differences in neurocognitive aging: |
developed a well-characterized outbred rat model in which a subpopulation of rats
exhibit age-related memory impairment while aged cohorts have preserved memory
function. Key discoveries in the model demonstrated 1) preserved neuron number in the
hippocampal system, irrespective of age or cognitive status, 2) circuit specific loss of
synaptic connectivity and plasticity, and 3) network-wide alterations, including elevated
activity of CA3 pyramidal neurons to shift the balance of pattern separation and pattern
completion as a basis for age-related memory impairment. This model served as a
basis for translational studies in humans as described in the section that follows.

Gallagher, M., Burwell, R., & Burchinal, M. (1993). Severity of spatial learning
impairment in aging: Development of a learning index for performance in the Morris
water maze. Behavioral Neuroscience, 107(4): 618-626. PMID: 8397866.

Rapp, P.R., & Gallagher, M. (1996). Preserved neuron number in the hippocampus of
aged rats with spatial learning deficits. Proceedings of the National Academy of
Science of the United States of America, 93(18): 9926-9930. PMID: 8790433.

Wilson, I.A., [konen, S., Gallagher, M., Eichenbaum, H., & Tanila H. (2005). Age-
associated alterations of hippocampal place cells are subregion specific. The
Journal of Neuroscience, 25(29): 6877-6886. PMID: 16033897 .

Stranahan, A.M., Haberman, R.P., & Gallagher, M. (2011). Cognitive decline is
associated with reduced reelin expression in the entorhinal cortex of aged rats.
Cerebral Cortex, 21(2): 392-400. PMID: 20538740; PMCID: 3020582.

Translational research to target hippocampal overactivity as a basis for memory
impairment in aging and patients with aMCIl: Based on findings in the outbred rat
model, we targeted hippocampal overactivity with experimental therapeutics. Such
treatments improved memory performance and network properties in aged rodents. We
used high-resolution fMRI to isolate hippocampal overactivity in human aging
(compared to young) and in patients with aMCI (compared to age-matched controls),
which was localized to the DG/CA3 in both conditions. | then led a clinical study that
demonstrated the efficacy of treatment with the atypical anti-epileptic levetiracetam at




low doses to reduce overactivity and improve performance in the scanning task in
patients with aMCI (Bakker et al 2012; Bakker et al. 2015). Support for a FDA registered
trial in aMCl is provided by NIA under the NIH public/private partnership, on which |
serve as Co-Pl with Marilyn Albert, Director of the Johns Hopkins Alzheimer’s Disease
Research Center

Koh M.T., Haberman R.P., Foti S., McCown T.J., & Gallagher M. (2010). Treatment
strategies targeting excess hippocampal activity benefit aged rats with cognitive
impairment. Neuropsychopharmacology, 35(4): 1016-1025. PMID: 20032967;
PMCID: PMC2820138.

Yassa, M.A,, Lacy, J.W., Stark, S.M., Albert, M.S., Gallagher, M., & Stark, C.E.L.
(2010). Pattern separation deficits associated with increased hippocampal CA3
and dentate gyrus activity in nondemented older adults. Hippocampus, 21(9).
PMID: 20865732; PMCID: 3010452.

Bakker, A., Krauss, G.L., Albert, M.S., Speck, C.L., Jones, L.R., Stark, C.E., Yassa,
M.A., Bassett, S.S., Shelton, A.L., & Gallagher, M. (2012). Reduction of
hippocampal hyperactivity improves cognition in amnestic mild cognitive
impairment. Neuron, 74(3): 467-474. PMID: 22578498; PMCID: PMC3351697.

Bakker, A., Albert, M. S., Krauss, G., Speck, C. L., Gallagher, M. (2015). Response
of the medial temporal lobe network in amnestic mild cognitive impairment to
therapeutic intervention assessed by fMRI and memory task performance.
Neurolmage: Clinical. 2015 Feb 21;7:688-98. doi: 10.1016/j.nicl.2015.02.009.
[eCollection 2015]. PMID: 25844322; PMCID: PMC4377841.

Honors and Awards
NIMH Research Scientist Development Award, 1980-1990.
NIMH Research Scientist Award, 1990-1999.
University of Vermont Distinguished Alumni Award, 2000.
Bristol-Myers Squibb Foundation, Freedom to Discover Award, 2003-2008.
Ellison Medical Foundation, Senior Scientist Award, 2008-2012.
International Behavioral Neuroscience Society Career Achievement Award,
2008.
American Psychological Association, D.O. Hebb Distinguished Scientific
Contribution Award, 2010.
Society for Neuroscience, Mika Salpeter Lifetime Achievement Award, 2014.
Pavlovian Society, Gantt Medal, 2017.
Alzheimer’s Drug Discovery Foundation, Melvin R. Goodes Prize for Excellence in
Alzheimer’s Drug Discovery, 2018.
Alzheimer’s Drug Discovery Foundation, Estelle Gelmen Award for Innovation in
Drug Discovery, 2019.
University of Vermont, Doctor of Science, honoris causa, 2019.

Professional Affiliations:
American Association for the Advancement of Science, Fellow.
American Psychological Association, Fellow.
Association for Psychological Science, Fellow.
The Society for Neuroscience, Member.
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European Brain and Behaviour Society, Member.
Memory Disorders Research Society, Member.

Professional Activities (selected from 1988-present):
NIH activities
National Institute of Mental Health, Study Section, Cellular Neurobiology and
Psychopharmacology Subcommittee, 1988-1990.
National Institute of Mental Health, Chair, Study Section, Neurochemistry and
Neuropharmacology, 1990-1992.
National Institute on Aging, Study Section, Neuroscience, Behavior, and
Sociology of Aging, Subcommittee A, 1994-1997.
National Institute on Aging, Oversight Committee for Alzheimer's Disease Clinical
Research Unit, 1991-2007.
National Institute on Mental Health, Board of Scientific Counselors, 2004-2009.
National Institute on Aging, Board of Scientific Counselors, 2007-2012.

Editorial Activities

Associate Editor, Psychobiology, 1986-1989.

Section Editor, Neurobiology of Aging, 1993-1998.

Editor-in-chief, Behavioral Neuroscience, Journal of the American Psychological
Association, 1995-2001.

Editorial Committee, Annual Review of Psychology, 1996.

Guest Editor, Current Opinion in Neurobiology - Cognitive Neuroscience, 1999.

Editor, Volume 3 Biological Psychology, Handbook for Psychology, John Wiley &
Sons.

Editorial Boards Hippocampus, Behavioral Neuroscience, Learning and Memory.

Behavior Neuroscience, Editor Search Committee, 2013

Professional Societies & Committees

Sigma Xi

American Psychological Society, Task Force on Graduate Education, 1988-1992.

The University of North Carolina at Chapel Hill Chapter of Sigma Xi, Executive
Committee and President, 1989-1994.

American Psychological Association, Committee on Animals in Research and
Ethics, 1990-1992.

Society for Neuroscience, Nominating Committee, 1990.

American Psychological Society, Governing Board and Secretary, 1991-1993.

Society for Neuroscience, Lindsley Award Committee, 1994-1996.

American Association for the Advancement of Science, Electorate Nominating
Committee, 1998-2000.

Society for Neuroscience Minority Fellowship Program, Advisory Board, 1998 -
2001.

Society for Neuroscience, Nominating Committee, 2001.

Society for Neuroscience, Lindsley Award Committee Chair, 2001-2003.



Society for Neuroscience, Publication Committee, 2001-2003.
Society for Neuroscience Achievement Awards Selection Committee, 2014-2018

Advisory Boards
Tennessee Mouse Genome Consortium, 2001-2004.
Bristol Myers Squibb Foundation Neuroscience Award Selection Committee,
2003-2008.
Georgetown-Hopkins Working Group on Neuroscience and Moral Philosophy,
2005-2011.
Internal Scientific Advisory Committee of the Johns Hopkins Alzheimer’s Disease
Research Center, 2006-present.
Nanotech and the Behavioral Sciences, A Working Group of the Federation of
Behavioral, Psychological, and Cognitive Sciences, Co-Chair, 2007-2011.
Jackson Labs, Nathan Shock Center Advisory Board, 2008-2010.
Stanley Center for Psychiatric Research at the Broad Institute, Scientific Advisory
Board, 2009-2015.
University of Minnesota, N. Budd Grossman Center for Memory Research and
Care, Board of Directors, 2010-2015.
Alzforum, Alzheimer's Association, advisory group, 2009-present.
University of California, San Francisco, The Gladstone Institutes, External
Advisory Behavioral Core Committee, 2011-present.
Council of the German Center for Neurodegenerative Disease (DZNE), DZNE
Senate Member, 2015-present.

Notable Speaking Engagements 2016-2018:

Plenary Speaker, “Challenges in Alzheimer’s Disease: The Use of Brain Imaging in
Translational Drug Discovery,” The 89th Annual Meeting of the Japanese Pharmacological
Society, March 9 —11, 2016, Yokohama, Japan.

Invited Speaker, “Contributions of neurocognitive aging to risk or resilience” Cognitive
Aging Summit lll, April 6-7, 2016, Bethesda, MD.

Invited Speaker, “Gaps and Bridges: Translating the Function of Neurocognitive Systems from
Rodents to Primates,” Gladstone Institutes Behavioral Neuroscience Symposium, November 1,
2016, San Francisco, CA.

Panelist, Alzheimer’s Drug Discovery Foundation 7th Annual Fall Symposium, November 14,
2016, New York, NY.

Invited Speaker, “The Two-Way Street Linking Amyloid, Tau, and Neural Activity,” Alzheimer’s
Association International Conference, July 16-20, 2017, London, UK.



Invited Speaker, “Treating Early AD with Antiepileptic Drugs,” Alzheimer’s Association
Workshop on the Intersection of Epilepsy and Alzheimer’s Disease, September 24-25, 2017,
Chicago, IL.

Keynote Speaker, “The Two-Way Street Linking Rodent and Primate Brains in Translational
Research,” Pavlovian Society Meeting, October 6-7, 2017, Philadelphia, PA.

Panelist, NIH Alzheimer’'s Research Summit: Path to Treatment and Prevention, March 1-2,
2018, Bethesda, MD.

Invited Speaker, “Targeting Hippocampal Overreactivity in Prodromal Alzheimer's Disease,”
American Society for Experimental Neurotherapeutics Annual Meeting, March 7-10, 2018,
Rockville, MD.

Invited Speaker, “Contributions of Neurocognitive Aging to Risk and Resilience,” University of
Florida William G. Luttge Lectureship in Neuroscience, March 15, 2018, Gainesville, FL.

Panelist, “Alzheimer’s Disease: Rewriting the Playbook,” 2018 Milken Global Conference, April
30, 2018, Los Angeles, CA.

Active Research Support:

NIA PO1 AG09973-24 (Gallagher, P.l.)
“Cognition and Hippocampal/Cortical Systems in Aging”

NIMH P50 MH094268 (Sawa, P.l.: M. Gallagher Behavioral Core Leader)
"Gene-Environment Interactions for Cortical Development and Schizophrenia”

NIA RO1AG048349-03 (Albert, Gallagher, Co-Pls)
“Phase lll trial for Slowing Progression in Mild Cognitive Impairment”

T32 AG027668 (Gallagher, Knierim, co-Pl.s.)
“Research Training in Age-Related Cognitive Disorders”

Mentored Fellowship (Tran, Tammy) 9/1/15-9/1/18
National Defense Science and Engineering Graduate Fellowship

Mentored Fellowship (Branch, Audrey) 01/15/17-01/14/19
Kavli Neuroscience Discovery Institute Postdoctoral Discovery Fellows Program
Three-dimensional analysis of newborn neuron integration in aging

Mentored Fellowship (Corona, Caitlin) 2018-present
Dr. Kelly Miller Underrepresented Minority Graduate Fellowship

Other Notable Previous Research Support:



National Institute on Aging RC 2AG36419, Gallagher, P.I.
American Recovery and Reinvestment Act Funding
“Bridging Cognitive Aging in Rodents to Man Using fMRI in Amnestic MCI”

National Center for Research Resources P40 RR017688, Gallagher, P.I.
“‘Neurogenetics and Behavior Center”

Ellison Medical Foundation AG SS206408 (Gallagher, P.I.)
“Neurocognitive Phenotyping in a Cross-Sectional Study of Aging in 32 Inbred
Strains of Mice”

National Science Foundation Individual Investigator Grant, Gallagher, P.I.

National Institute of Mental Health RO1 MH060179, Gallagher, P.I.
“Associative Functions of Basolateral Amygdala”

Human Frontiers Award
Supported project with P. Holland, E. Murray, T. Robbins, & E. Everitt.

Research Scientist Awards (20 years total of ‘development’ and then ‘senior
scientist’ KO support) NIMH 1980-1999.

Research Articles, Review Articles, Invited Papers, and Commentaries:

Gallagher, M., Kapp, B.S., Musty, R.E., & Driscoll, P.A. (1977). Memory
formation: Evidence for a specific neurochemical system in the amygdala.
Science, 198(4315): 423-425. PMID: 20664.

Gallagher, M., & Kapp, B.S. (1978). Manipulation of opiate activity in the
amygdala alters memory processes. Life Sciences, 23(19): 1973-1977. PMID:
214656.

Kapp, B.S., & Gallagher, M. (1979). Opiates and memory. Trends in
Neurosciences, 2: 177-180.

Kapp, B.S., Gallagher, M., Holmquist, B.K., & Theall, C.L. (1978). Retrograde
amnesia & hippocampal stimulation: Dependence upon the nature of
associations formed during conditioning. Behavioral Biology, 24(1): 1-23.
PMID: 570029.

Kapp, B.S., Frysinger, R.C., Gallagher, M., & Haselton, J.R. (1979).
Amygdala central nucleus lesions: Effect on heart rate conditioning in the
rabbit. Physiology and Behavior, 23(6): 1109-1117. PMID: 542522.



Gallagher, M., Kapp, B.S., Frysinger, R.C., & Rapp, P.R. (1980). 3-adrenergic
manipulation in amygdala central n. alters rabbit heart rate conditioning.
Pharmacology, Biochemistry and Behavior, 12(3): 419-426. PMID: 6248896.

Gallagher, M., & Kapp, B.S. (1981). Effect of phentolamine administration into
the amygdala complex of rats on time-dependent memory process.
Behavioral and Neural Biology, 31(1): 90-95. PMID: 6118125.

Gallagher, M., Kapp, B.S., McNall, C.L., & Pascoe, J.P. (1981). Opiate effects
within the amygdala central nucleus on heart rate conditioning in rabbits.
Pharmacology, Biochemistry and Behavior, 14(4): 497-505. PMID: 7232473.

Gallagher, M., & Kapp, B.S. (1981). Influence of amygdala opiate sensitive
mechanisms, fear motivated responses, and memory processes for aversive
experiences. In J. L.Martinez, Jr., R. A. Jensen, R.B. Messing, J. Rigter, & J.
L. McGaugh (Eds.), Endogenous Peptides and Learning and Memory
Processes (pp. 445-462). New York: Academic Press.

Gallagher, M., Kapp, B.S., Pascoe, J.P., & Rapp, P.R. (1981). A
neuropharmacology of amygdala systems which contribute to learning and
memory. In Y-Ben-Ari (Ed.), The Amygdaloid Complex (pp. 343-354).
Amsterdam: Elsevier/North Holland Biomedical Press.

Hynes, M.A., Gallagher, M., & Yacos, K.V. (1981). Systemic and
intraventricular naloxone administration: Effects on food and water intake in
rats. Behavioral and Neural Biology, 32(3): 334-342. PMID: 7283923.

Kapp, B.S., Gallagher, M., Frysinger, R.C., & Applegate, C.D. (1981). The
amygdala, emotion and cardiovascular conditioning. In Y-Ben-Ari (Ed.), The
Amygdaloid Complex (pp. 355-366). Amsterdam: Elsevier/North Holland
Biomedical Press.

Applegate, C.D., Frysinger, R.C., Kapp, B.S., & Gallagher, M. (1982). Multiple
unit activity in the amygdala central nucleus during aversive Pavlovian heart
rate conditioning in the rabbit. Brain Research, 238(2): 457-462. PMID:
7093668.

Gallagher, M. (1982). Naloxone enhancement of memory processes: Effects
of other opiate antagonists. Behavioral and Neural Biology, 35(4): 375-382.
PMID: 6299265.

Gallagher, M., Kapp, B.S., & Pascoe, J.P. (1982). Enkephalin analogue
effects in amygdala central nucleus on conditioned heart rate. Pharmacology,
Biochemistry and Behavior, 17(2): 217-222. PMID: 6291066.



Kapp, B.S., Gallagher, M., Underwood, M.D., McNall, C.L., & Whitehorn, D.
(1982). Cardiovascular responses elicited by electrical stimulation of the
amygdala in the rabbit. Brain Research, 234(2): 251-262. PMID: 7059829.

Kapp, B.S., Gallagher, M., Applegate, C.D., & Frysinger, R.C. (1982). The
amygdala central nucleus: Contributions to conditioned cardiovascular
responding during aversive Pavlovian conditioning in the rabbit. In C. D.
Woody (Ed.), Conditioning: Representation of Involved Neural Function (pp.
343-354). New York: Plenum Press.

Walsh, T., Gallagher, M., Bostock, E., & Dyer, R.S. (1982). Trimethyltin
impairs retention of a passive avoidance task. Neurobehavioral Toxicology
and Teratology, 4(2): 163-167. PMID: 7088244.

Gallagher, M., King, R.A., & Young, N.B. (1983). Opiate antagonists improve
spatial memory. Science, 221(4614): 975-976. PMID: 6879198.

Pascoe, J.P., Gallagher, M., & Kapp, B.S. (1983). Benzodiazepine effects on
heart rate conditioning in the rabbit. Psychopharmacology, 79(2-3): 256-261.
PMID: 6133306.

Gallagher, M. (1984). Current perspectives on memory systems and their
modulation. In G. Lynch, J. L. McGaugh, & N. M. Weinberger (Eds.),
Neurobiology of Learning and Memory (pp. 368-372). New York: Guilford
Press.

Gallagher, M. (1984). Neurochemical modulation of memory: A case for
opioid peptides. In L. Squire & N. Butters (Eds.), Neuropsychology of Memory
(pp. 579-587). New York: Guilford Publications, Inc.

Fanelli, R.J., Rosenberg, R.A., & Gallagher, M. (1985). Role of noradrenergic
function in opiate antagonist facilitation of spatial memory. Behavioral
Neuroscience, 99(4): 751-755. PMID: 3939666.

Gallagher, M. (1985). Effect of R-funaltrexamine (R-FNA) on retention of
passive avoidance conditioning. Behavioral and Neural Biology, 44(3): 499-
502. PMID: 3002317.

Gallagher, M. (1985). Re-viewing modulation of learning and memory. In N.M.
Weinberger, J. L. McGaugh, & G. Lynch (Eds.), Memory Systems of the
Brain: Animal and Human Cognitive Processes (pp. 311-334). New York:
Gilford Press.

Gallagher, M., Fanelli, R.J., & Bostock, E. (1985). Opioid peptides: Their
position among other neuroregulators of memory. In J.L. McGaugh (Ed.),

10



Contemporary Psychology: Biological Processes and Theoretical Issues (pp.
69-93). Amsterdam: Elsevier/North Holland Biomedical Press.

Gallagher, M., Bostock, E., & King, R.A. (1985). Effects of opiate antagonists
on spatial memory in young and aged rats. Behavioral and Neural Biology,
44(3): 374-385. PMID: 4084183.

Gallagher, M., Rapp, P.R., & Fanelli, R.J. (1985). Opiate antagonist
facilitation of time-dependent memory processes: Dependence upon intact
norepinephrine function. Brain Research, 347(2): 284-290. PMID: 3933763.

Decker, M.W., & Gallagher, M. (1987). Scopolamine-disruption of radial arm
maze performance: Modification by noradrenergic depletion. Brain Research,
417(1): 59-69. PMID: 3620979.

Gallagher, M., Bostock, E., & Meagher, M.W. (1987). Effects of opiate
manipulations on latent inhibition in rabbits: Sensitivity of the medial septal
area to intracranial treatments. Behavioral Neuroscience, 101(3): 315-324.
PMID: 3038136.

Pelleymounter, M.A., & Gallagher, M. (1987). Spatial learning impairments in
aged rats trained with a salient configuration of stimuli. Psychobiology, 15(3):
248-254. PMID: Unavailable.

Rapp, P.R., Fanelli, R.F., McGuire, M., Rosenberg, R.A., & Gallagher, M.
(1987). Alterations in [3H]-desmethylimipramine binding in the aged rat brain:
an in vitro autoradiographic demonstration. Neuroscience Letters, 79(1-2): 17-
22. PMID: 3670726.

Rapp, P.R., Rosenberg, R.A., & Gallagher, M. (1987). An evaluation of spatial
information processing in aged rats. Behavioral Neuroscience, 101(1): 3-12.
PMID: 3828055.

Bostock, E., Gallagher, M., & King, R.A. (1988). Effects of opioid
microinjections into the medial septal area on spatial memory in rats.
Behavioral Neuroscience, 102(5): 643-652. PMID: 31964 34.

Decker, M.W., Pelleymounter, M., & Gallagher, M. (1988). Effects of training
on a spatial memory task on high-affinity choline uptake in hippocampus and
cortex in young adult and aged rats. The Journal of Neuroscience, 8(1): 90-

99. PMID: 3339421.

Gallagher, M. (1988). Behavioral significance of opioid peptides in relation to

hippocampal function. NIDA Research Monograph, 82: 118-132. PMID:
2969457.
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Gallagher, M., & Pelleymounter, M.A. (1988). An age-related spatial learning
deficit: Choline uptake distinguishes "impaired” and "unimpaired” rats.
Neurobiology of Aging, 9(4): 363-369. PMID: 3185855.

Gallagher, M., & Pelleymounter, M.A. (1988). Spatial learning deficits in old
rats: A model for memory decline in the aged. Neurobiology of Aging, 9(5-6):
549-556. PMID: 3062465.

Gallagher, M., & Burwell, R.D. (1989). Relationship of age-related decline
across several behavioral domains. Neurobiology of Aging, 10(6): 691-708.
PMID: 2628781.

Gallagher, M., Meagher, M., & Decker, M.W. (1989). Distinctive functional
properties of limbic system opioid peptides. In Y. Tache (Ed.), Neuropeptides
and Stress (pp. 2297-2312). New York: Springer-Verlag.

Jiang, H.-K., Owyang, V., Hong, J.-S., & Gallagher, M. (1989). Elevated
dynorphin in the hippocampal formation of aged rats: Relation to cognitive
impairment on a spatial learning task. Proceedings of the National Academy
of Science of the United States, 86(8): 2948-2951. PMID: 2565040.

Robinson, G.S.,Jr., Crooks, G.B.,Jr., Shinkman, P.G., & Gallagher, M. (1989).
Behavioral effects of MK-801 mimic deficits associated with hippocampal
damage. Psychobiology, 17(2): 156-164. PMID: Unavailable.

Gallagher, M., Burwell, R.D., Kodsi, M.H., McKinney, M., Southerland, S.,
Vella-Rountree, L., & Lewis, M.H. (1990). Markers for biogenic amines in the
aged rat brain: Relationship to decline in spatial learning ability. Neurobiology
of Aging, 11(5): 507-514. PMID: 2234281.

Gallagher, M. (1990) Robinson et al. (1989) deserves another look.
Psychobiology, 18(3): 258-260.

Gallagher, M., Graham, P.W., & Holland, P.C. (1990). The amygdala central
nucleus and appetitive Pavlovian conditioning: Lesions impair one class of
conditioned behavior. The Journal of Neuroscience, 10(6): 1906-1911. PMID:
2355257.

Pelleymounter, M.A., Beatty, G., & Gallagher, M. (1990). Hippocampal [3H]-
CPP binding and spatial learning deficits in aged rats. Psychobiology, 18(3):
298-304. PMID: Unavailable.

Zhang, W.-Q., Mundy, W.R., Thai, L., Gallagher, M., Tilson, H.A., & Hong, J.-
S. (1991). Decreased glutamate release correlates with elevated dynorphin
content in the hippocampus of aged rats with spatial learning deficits.
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