Mnemonic Discrimination and Image Viewing in Aged Rhesus Macaques

W C. lan O’Leary'#4, Megan L. Jutras'?, Albert Ng'¢, Sierra Schleufert?, Adam J.O. Dede'~,

Zach Reagh34, Mike A. Yassa3#, Evan P. Lebois>, Elizabeth A. Buffalo!? UU11

UNIVERSITY of 425.24
WAS H I NGTO N Physiology and Biophysics, University of Washington, 2Washington National Primate Research Center, 3Center for the Neurobiology of

Learning and Memory, University of California Irvine, “Neurobiology and Behavior, University of California, Irvine, *Internal Medical
Research Unit, Pfizer, Inc. BUFFALO LAB

Background Results: Mnemonic Discrimination Summary and Conclusions

Neuroimaging studies in humans have indicated that hippocampal
subfields are differentially engaged when participants make memory
decisions about perceptually similar items (Yassa et al., 2010).

Delayed Match to Sample Rule Acquisition The MD paradigm can be adapted for use
Old monkeys initially learned task rules more slowly but exhibited no impairment later in training with NHPs requiring only minor changes.
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This ability has been called pattern separation, which is the process of g:g et NHPs perform at comparable levels to

orthogonalizing overlapping inputs into distinct memory representations. S /™ = yOUNQ groUp average humans, making a high proportion of errors
| — -young individual to similar lure items.

The mnemonic discrimination (MD) task is a standardized task of pattern
separation which was developed for study in humans. Performance on | | Aged monkeys require more training to learn
this task has been shown to engage the DG/CA3 of the hippocampus, 502 Distractersloo Sessions to Attain 70% Correct the rules of the DMS task when compared to
and MD performance is impaired in older adults. young monkeys.
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Here, we develop the MD task for use with nonhuman primates in order correct

to study functional differences between hippocampal subfields across the
lifespan using neurophysiological techniques.

Aged monkeys show a trend towards
Impairment on the MD task, similar to older
humans.
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In addition, several measures of hippocampal activity have been shown
to reflect memory in a free-viewing task (Jutras & Buffalo, 2010).
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Work with human participants has

In order to complement the highly-trained MD task, we also examined suggested that the MD task involves

untrained free-viewing behavior in aged (21 to 24 years old) and young > S g I dlffe_rentlal engag_e_ment of hlppoc_ampal .
(5 to 15 years old) monkeys. 1 5 2 subfields. The ability to employ this task with

40 60 80 . | Number of Distracters NHPs presents a novel opportunity to
Training Session Training Session perform cross species comparisons of
hippocampal subfields.

Methods: Mnhemonic Discrimination Task Mnemonic Discrimination Performance The repetition effect is somewhat weaker in

MD Novel Familiar Like humans, monkeys made more errors to more similar lure items aged as opposed to young monkeys.
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Monke Human Aged monkeys tend to have longer fixation
4 100 7 i
Bl oid (n=3) M vYoung (n=5) M Od [ Young durations than young monkeys.

30 - Taken together, these results suggest a
subtle impairment in hippocampal function
across tasks in aged NHPs.
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Future experiments will examine the

40 1 mechanisms underlying these deficits using
pharmacological manipulations combined
20 - with neural recordings from the
hippocampus.

e All Familiar trials drew ) Between

from the same 7 images. 0 and 6
distracters
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All Novel and Mnemonic
Discrimination stimuli
were trial-unique.
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mnemonic discrimination
lures varied from level 1 Target Target

(highly similar) to level 3 .. J Y Results: Image Viewing Task

(somewhat similar). \
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Methods: Image Viewing Task

Monkeys freely viewed full-screen images for 6s per presentation
All images were viewed tWiCG, with an average of 800 images/monkey detate gyrus activity in nondemented older adults. Hippocampus.
The delay between novel and repeat viewing was 12 images 160 160 150 -

i ) i i i 5 10 15 20 25 5 10 15 Yassa, MA., Stark, SM., Bakker, A., Albert, MS., Gallagher, M., & Stark, CE.
Monkeys were given reward for interleaved eye calibration trials but were (2010). High-resolution structural and functional MRI of hippocampal CA3 and
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Pattern separation deficits associated with increased hippocampal CA3 and
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Ordinal Fixations Ordinal Fixations dentate gyrus in patients with amnestic mild cognitive impairment. Neuroimage.

not rewarded for image viewing Error bars indicate standard error of the mean across sessions Bars indicate mean values across the 5% to 15 ordinal fixations




