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BEHAVIORAL RESULTS

RESULTS: NORADRENERGIC AXON
DENSITY
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Subjects: 30 rhesus macaques (16 aged, mean 24.6 years; 14
middle-aged, mean 13.9 years)

Behavioral Testing Apparatus: A modified Wisconsin General Testing
Apparatus (WGTA) was used for all behavioral tasks.

Cognitive Assessment: All macaques underwent a delayed
nonmatching-to-sample (DNMS; Fig1A), object discrimination (OD,
Fig 1B) and delayed response (DR; Fig1C) task. These tasks assess
object recognition memory, stimulus-reward association memory and
spatial short-term memory, respectively.

Figure 6: LC-NA axon density in the hippocampus, as measured by
DBH. A) No difference in DBH+ density was seen in the CA3 subfield of
the hippocampus between adult and aged macaques. B) No difference in
DBH+ density was seen in the DG

SUMMARY AND CONCLUSIONS

There was no difference in dopamine-f hydroxylase-positive
axon density in the hippocampus between adult and aged

Figure 2: Hippocampal Section corresponding to Paxinos Atlas plate 80. A) An
example section stained for 1 NA Receptors and imaged at 20x. Red squares
indicate where 2x2 tiled images were taken of the dentate gyrus (B) and CA3 (C)
regions. Image has been inverted for clarity.

Figure 4: Trials to reach criterion (90% correct over 5 consecutive trials) by age group for the A) DNMS and B) DR
task. Criterion performance for the C) OD task was determined by the percentage correct on the first two training
sessions an animal underwent. Behavioral performance was also measured by percent of correct trials (across
delays, where applicable) for the D) DNMS, E) DR, and F) OD task. ** = p < 0.01; ** = p < 0.001.

RESULTS: NORADRENERGIC RECEPTOR DENSITY
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were fixed in 4% PFA and stored long-term in OCT at -80°C. Tissue
was thawed and hemisected prior to incubation.

Antigen Retrieval: Sections were left free-floating in sodium citrate

While data collection is ongoing, these preliminary results
indicate that LC projections to the hippocampus remain stable

T

D . a1 NAReceptor Density in DG E o+ 022 NAReceptor Density in DG «10® B1 NA Receptor Density in DG
10" -

with age while local NA receptor densities are altered in the CA3
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Block Incubation: Sections were incubated in 3% NDS + 0.3% TX for \ o - and DG subfields. There is no association with behavior detected
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receptor (B1, 1: 100) and either guinea pig anti-glial fibrillary acidic
protein (GFAP,1:1000), guinea pig anti-IBA1 (1:1000) or biotinylated
Solanum tuberosum lectin (STL, 1:200) overnight while shaking.
Secondary Antibody Incubation: Sections were incubated in their
respective secondary antibodies (TH: 488; GFAP, IBA1 or STL: Cy3;
al, a2a or B1: Cy5) for 2hrs while shaking at room temperature.
Sections were then incubated in DAPI (1:1000) for 15 mins.

(RRID:SCR_023355). This work was supported by McKnight Brain Research
Foundation, RO1AG003376, and CNPRC Center grant RR000169.

Figure 3: High magnification (40x) micrographs illustrating the 3 staining
protocols used in this project. Top row: ant- al adrenergic receptor, anti-DBH,
anti-GFAP and a merged image. Middle row: anti- a2a adrenergic receptor, anti-
DBH, anti-GFAP and a merged image. Bottom row: anti- 1 adrenergic receptor,
anti-DBH, STL, and a merged image.

Figure 5. Comparisons of receptor densities in adult and aged animals in CA3 (top row) and DG
(bottom row). A) Higher density of al NAR in old animals was seen in CA3 (p=0.002), B) Lower
density of a2a NAR in CA3 of aged animals (p=0.049) C) No differences in 1 NAR density in CA3.
In DG, al NAR density was significantly higher in aged animals (p=0.027) (D), with no differences
between adult and aged animals in a2a NAR (E) or B1 (F) densities. * p<0.05, ** p<0.01
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