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Introduction Results Figure 5. Arc expression patterns in CA1 middle Conclusions & Future
Aging poses significant challenges to cognitive function, Figure 4. Representative confocal images region across age groups under different cognitive directions
particularly in the domain of episodic memory, which relies on . . . g
the mtegnty of the h|ppocampus CA1. Previous studies Of CA1 mlddle SUbreglOn dClross age performance |eVG|S (LOW, Average, ngh COgnltlve . Overa”, the expected decrease in
(Henriksen et al., 2010; Hartzell et al., 2013; Beer et al., 2018; e
Soltesz and Losonczy, 2018) have addressed functional groups under average performance Ievels.) network. stability _'r_] the low |
specialization along the transversal axis of CA1, corresponding Low performing cognitive category did
to input from the entorhinal cortex. Specifically, the distal CA1 Young A B 9 not occur within any age group.
receives projections from the lateral entorhinal cortex (LEC), the 25+ n 25" =3 6 .
proximal CA1 receives projections from the medial entorhinal S 20- O 20- = 15 * There was also no decrease In
cortex (MEC), and the medial CA1 receives projections from a b < - = 23 network stability overall when
combination of LEC and MEC. These projections play a crucial -‘§ 15 -‘§ comparing young to middle age, and
role in processing distinct components of memory along the o 10- g 10- - -
transversal axis of CA1, resulting in intricate neural &’ 5 &’ 5— middle age to old as was predicted.
representations and diverse behavioral performance. To S o S o » Surprisingly, the old high-performing
enhance our understanding of chronological changes within the s© SO rats showed greater network stability
hippocampus neural network and the impact on cognitive - — ! ! - — ! ! .
competence, we conducted a comprehensive study Foci Cyto Double Foci Cyto Double than other subgroups tested. This
investigating the cellular distribution of Arc mRNA in the distal, | c To assess the effect of cognitive category potentially suggests a mechanism
middle, and proximal subregions of the hippocampus CA1 in Representative Z-stack **  across different age groups, the percentage of that could help explain the spatial
three distinct age groups (6 months, 15 months, and 23 months) maXImurT_] Intensity projection % 257 - Arc-positive cells was adjusted using the memory Superiority of this older
of male Fisher-344 rats. Additionally, within each age group, confocal images of the CA1 O 70- caged-control group, followed by a two-way
rats were categorized into three different cognitive performance middle subregion in young, g e ANOVA. There was no significant main effect group.
levels based on their behavior in the spatial version of the adult, and old r.ajts llustrate the g N of age observed in the low and average
Morris watermaze. Our hypothesis was that an effect of aging overall Arc-positive cell 2 10- performance groups. However, a significant | |
and level of cognition within age groups would be evident in the populations. The percentage of = 5o age effect was found in the high-performance Because middle CA1 region that was
cellular distribution of Arc mRNA within CA1 subregions. Arcé;go%t;/e. cells was ?Ua”t'ﬂed S o- group (F[2, 81] = 7.103, p < 0.01). Post-hoc examined here receives both MEC and
22.00% inor;r}dyc;:?aggreadsréts, 2 5 | | | analysis. revealed a.significantly higher double LEC inputs, fuutre analysis will focus
Methods nd 38.33% in old rate. coch Cyto Double  EXPression pattern in the old group compared on the proximal and distal portions of

to the middle-aged group.

Behaviorally induced Arc mRNA expression was investigated by
allowing the rats to explore the same environment twice for 5
minutes each, with a 20-minute rest period in their home cage (Fig Young rats (6 m.)

1). To visualize the transient Arc mRNA expression pattern, in situ
hybridization (catFISH) was performed as previously described
(Guzowski et al., 1999). Each brain slide contained three
behavioral brains and two control brains. Imaging was conducted
using a Zeiss LSM 800 confocal microscope with 40x oil objective
(Fig 2). Our behavioral strategy enabled the observation of cells
with Arc mRNA expression in the nucleus, cytoplasm, or both
compartments (Fig 3), which were subsequently counted using
Imaged software.

CA1, as these are the regions that

receive inputs exclusively from MEC
and LEC respectively, to determine if a
different pattern of results might arise.
In particular, we predict that the older
rats will have a less stable network In
the proximal region that carries

predominantly spatial information from
MEC.
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Fig 3. Subcellular
distribution of Arc
showing different
staining profiles under
confocal microscopy.
Cell nuclei are
represented in blue, and
Arc mRNA staining is
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[~ Figure 6. Arc expression patterns in CA1 middle region across performance groups within 2 Fartzoll AL, Burke SN, Hoang LT, Lister JP
o wese /[ EC expression are - - _ Rodriguez CN, Barnes CA. Transcription of the
SI=I0 S dicatedbycolored different age groups (Young, Middle-aged, Old Rats) immegiate_early ilbwaiivy b
i X indicates intranuclear A two-way ANOVA was conducted to assess the effect of different cognitive performance levels in each of the three age groups, adjusted by the caged- hippocampus reveals activity differences along the
- focton . the White control group. A significant main effect of cognitive level was observed only in the middle-aged rats (F[2, 102] = 3.169, p < 0.05). Post-hoc comparisons were prox'Tﬁd'Stal a.x'z(tﬂgtlf ri azt(t)eg;(a;)e g 4%3:?; anced
: : : ' : : : : : : : : : : : dage. eUroScCl. e : : -J0.
Fig 2. Diagram of hippocampal CA1 and its gflzp;izﬂt‘;; l;‘:lfcl)'vf;g performed using Tukey's multiple comparison test to adjust for multiple comparisons. Pattern of Arc expression in young rats in consistent with previous Arc 3. Chawla MK, Gray DT, Nguyen C, Dhaliwal H,

connection with entorhinal cortex (EC)
Black boxes represent where the confocal

arrow indicates both catFISH experiments, and was not impacted by cognitive status across cognitive category. In the middle-aged rats, however, there was a paradoxical Zempare M, Okuno H, Huentelman MJ, Barnes CA.

images were taken, distal CA1, medial CA1, mhanue ear foct anc decrease in the number of double-labeled cells in the high-performing rats. For the older rats, consist with Figure 5C, the high-performing old rats showed Seizure-Induced Arc mRNA Expression Thresholds
and proximal CA1 are located by the features of cytopiasmic signat. . ey s eL s n in Rat Hippocampus and Perirhinal Cortex. Front
DG. Each CA1 region receives projection from more double-labeled cells, suggesting more network stability in this cognitive category. Syst Neurosci. 2018 Nov 1:12:53

different parts of entorhinal cortex (EC).



	投影片編號 1
	投影片編號 2
	投影片編號 3
	投影片編號 4
	投影片編號 5
	投影片編號 6
	投影片編號 7
	投影片編號 8
	投影片編號 9



