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O Memory reconsolidation is the process by which memories which have been de-
stabilized due to reactivation are re-stabilized and sometimes updated.

O Re-exposure to the experimental environment has been shown to trigger memory

reactivation and updating in humans (Hupbach et al., 2008) and rodents (Artinian
et al., 2007; Jones et al., 2012).

O Aging is associated with functional changes in the medial temporal and frontal
lobes, resulting in episodic and source memory impairments (Glisky et al., 2001).
However, no research has addressed the effects of aging on memory

reconsolidation.

O The objective of this study is to investigate reactivation-dependent memory
updating in aged humans and rats.

2. Methods
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3. A reminder does not selectively trigger memory
Infrusions in aged human subjects
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4. Exp 1: A reminder friggers memory intrusions

selectively in young rats but not in aged rats

High FL Function Low FL function
Humans HighMTL  LowMTL  HighMTL  LowMIL
] function function function function
« Subjects: adults over 65 years old
Variable M SD M SD M SD M SD
« Task: Day 1 - learn 15 objects (List 1) Age (yrs) 782 5.6 78.3 62 754 7.0 78.0 5.0
Day 2 - learn 15 objects (List 2)  Education(yrs) | 171 33 176 18 163 29 150 33
Igay 3 -dfree recall of List 1 o MMSE 294 52 289 1.1 289 99 279 12
eminder group - same context o ccore* 53 43 .60 A1 =277 40 -1.01 .36
(room) on Day 2
MTL score* J7 4l ~52 28 68 42 -81 .48

No Reminder group - different

context on Day 2

Rats

« Animals: young (8-12m) and aged (24-30m) male Fischer 344 rats

« Task: Day 1 - learn to visit 3 feeders (List 1) on an open-field arena
learn to visit 3 different feeders (List 2)
Reminder condition - same context (odor, texture, visual cues) &

Day 2 -

FL=frontal lobe; MTL=medial temporal lobe, MMSE=Mini-Mental Status Examination; *z scores

No Reminder condition - different context
Day 3 - cued recall of List 1 or List 2

Experimental Design
Experiment 1:

Does reactivating the List 1 memory prior to
new learning lead to long-term changes In

the List 1 memory?

Day 1 Day 2
Context A
Context A or
Context B

Experiment 3:

Day 3

Context A

Are reactivation-dependent changes to the
List 1 memory expressed in a neutral

retrieval context?

Day 1 Day 2
Context A
Context A or
Context B

Day 3

Context C

Experiment 2:

Does reactivating the List 1 memory prior to
new learning affect memory for the new list

(List 2)?

Day 1

Context A

Experiment 3:

Day 2

Context A
or
Context B

Day 3

Context A

Does reactivating the List 1 memory prior to
new learning affect the short-term memory

for List 1?

Context A

Context A
or
Context B

Day 2

Context A
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5. EXp 2: Intrusions are not specific to the List 1
memory in aged rats
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6. Exp 3: The retrieval context does not affect
Infrusions in aged rats

Young Rats Aged Rats Humans
Day 3 - 60 Adapted from Jones et al. (2012) S 60 60  Adapted from Hupbach et al. (2008)
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/. EXp 4: Intrusions in the short-term memory are
preserved in aged rats

Young Rats

Adapted from Jones et al. (2012)
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8. Conclusions

« Unlike in young humans and rats, reactivation with contextual cues does not selectively lead
to memory modification in aged humans and rats in the long-term.

« Unlike in young rats, memory intrusions are not specific to the reactivated memory.
« Unlike in young rats, memory intrusions are not affected by the retrieval context.

« As in young rats, intrusions are present in the short-term memory and likely reflect retrieval
competition between the cued memory trace and the recently learned memory trace. The
spatial context influences intrusions in the short-term.

« As the memory intrusions observed here in aged humans and rats appear to reflect general
interference, contextual reminders may be insufficient to trigger reconsolidation in aged
mammals.

9. References

Artinian J, De Jaeger X, Fellini L, de Saint Blanquat P, Roullet P. Reactivation with a simple exposure to the
experimental environment is sufficient to induce reconsolidation requiring protein synthesis in the hippocampal CA3
region in mice. Hippocampus,17(3):181-91 (2007).

Glisky E, Rubin S, Davidson P. Source memory in older adults: An encoding or retrieval problem? Journal of
Experimental Psychology, 27:1131-1146 (2001).

Hupbach A, Gomez R, Hardt O, Nadel L. Reconsolidation of episodic memories: a subtle reminder triggers integration
of new information. Learning and Memory, 3;14(1-2):47-53 (2007).

Hupbach A, Hardt O, Gomez R, Nadel L. The dynamics of memory: Context-dependent updating. Learning and
Memory, 15:574-579 (2008).

Jones B, Bukoski E, Nadel L, Fellous JM. Re-making memories: Reconsolidation updates positively-motivated spatial
memory in rats. Learning and Memory, 19(3): 91-98 (2012).

10. Acknowledgements

We would like to thank Leyla Kousari and Zach Trahan for help with data collection. This project was funded by NIH
grant R36AG034230 through the National Institute on Aging and in part by the Graduate Interdisciplinary Program in
Neuroscience.




	Page 1

