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The principal objective of this project is to gain an understanding of the neurobiological basis of late
life depression (LLD), a serious and highly prevalent age dependent psychiatric disorder. Individuals
with LLD experience greater functional disability and cognitive decline than similarly aged people
without depression and greater morbidity and mortality from medical illness. When compared with
early-onset MDD, LLD is associated with a higher prevalence of dementia. Because of increasing
lifespan in Japan and Israel the social and economic cost of LLD is extremely high and rising. We
hypothesized that an interaction between exposure to chronic stress, brain white matter damage and
age related changes underlies the development of LLD. In the current project we tested our hypotheses
by a systematic series of experiments in mouse models and by translational studies in humans.

The Japanese group assessed brain function in individuals with major depression and healthy controls
using functional magnetic resonance imaging (fMRI). We also evaluated biomarker profiles in human
blood samples from these subjects. We have examined resting-state fMRI activity in hippocampus and
serum concentrations of BDNF in 50 patients with MDD and 52 healthy controls (HCs). To model
effects of age, the participants were classified as elderly (age >50) including 25 MDD and 26 HCs and
younger age group including 25 MDD and 26 HCs. As a result, it was revealed that patients with
depression and elderly HCs exhibited significant decreases of low frequency fluctuation in the
hippocampus compared to the younger age HCs and that the serum concentration of BDNF was
positively correlated with the resting state activity in the hippocampus suggesting a protective effect
of BDNF on the hippocampal dysfunction.

The Israeli group employed mouse models that explore the interaction between age and exposure to
chronic stress. To model effects of age they studied young vs. old male and female mice. In the
experiment completed thus far young and old female mice were exposed to chronic stress for 5 weeks
and then evaluated with extensive behavioral testing of cognitive, depressive and anxious phenotypes.
Clear evidence has emerged for a differential effect of stress on young and old mice, particularly with
regard to tests that reflect hippocampal function. They found that stress adversely affects cognitive
function in old mice while the performance of young mice is actually enhanced. There was a similar
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differential effect of stress on anxiety, which showed the young but not the old mice to be resilient to
stress. They have obtained brain tissue samples from these mice and these samples were examined by
both groups for biomarker correlates of the behavioral effects in order to determine the mechanisms
underlying the differences between young and old mice in their response to stress. Finally, we found
that hippocampal levels of BDNF were lower in young-adult mice exposed to chronic stress compared
with young mice without stress. In contrast, such a decrease in BDNF levels was not observed in old
mice exposed to chronic stress.

At this stage of the project, the correspondence of hippocampal-related findings in the animal and in
human studies is intriguing as is the potential role of BDNF which will be examined together with

other biomarkers in both the animal and human components of the research.
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