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            Abstract
The dentate gyrus (DG) is a region in the hippocampal formation whose function declines in association with human aging and is therefore considered to be a possible source of age-related memory decline. Causal evidence is needed, however, to show that DG-associated memory decline in otherwise healthy elders can be improved by interventions that enhance DG function. We addressed this issue by first using a high-resolution variant of functional magnetic resonance imaging (fMRI) to map the precise site of age-related DG dysfunction and to develop a cognitive task whose function localized to this anatomical site. Then, in a controlled randomized trial, we applied these tools to study healthy 50â€“69-year-old subjects who consumed either a high or low cocoa flavanolâ€“containing diet for 3 months. A high-flavanol intervention was found to enhance DG function, as measured by fMRI and by cognitive testing. Our findings establish that DG dysfunction is a driver of age-related cognitive decline and suggest non-pharmacological means for its amelioration.
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                    Figure 1: A bilateral map of the hippocampal circuit generated from the high-resolution acquisitions of CBV-fMRI.[image: ]


Figure 2: Mapping a differential pattern of age-related dysfunction in the hippocampal circuit.[image: ]


Figure 3: Performance on the ModBent declines with age.[image: ]


Figure 4: Performance on the ModBent overlaps with the anatomical site of hippocampal aging.[image: ]


Figure 5: Flavanols enhance CBV-fMRI.[image: ]
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(b) Lissajous figures belonging to a specific a/b pair were further modified by d=[1-5]. All figures were traced in the range t=[1-20pi] with a sampling step of pi/100.
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Supplementary Figure 3 Effect of flavanol and exercise on ModBent performance
a) Mean performance on the ModBent for the groups receiving the low (gray bars) and high (black bars) flavanol dietary supplements at baseline and follow up, analyzed with a between-group ANCOVA controlling for each individualâ€™s baseline performance. The high dietary flavanol group improved cognitive performance by a mean time of 630ms.
b) Mean performance on the ModBent for the no exercise (gray bars) and exercise (black bars) groups at baseline and follow up.
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