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= Methodology was developed and species identified, for production of microalgal biomass rich in omega-3
fatty acids. Protocols were designed to produce sufficient volume of low molecular weight phorotannin
extract from Irish seaweed (Fucus vesiculosus), and bioactivity assessed and supplied by NUI Galway to
Teagasc/UCC for testing on animal models of depression.

= The effects of microalgae-derived omega-3 fatty acids and polyphenols on primary neuronal culture from
the cortices of P1 pups and established human cell lines (SH-SY5Y neuronal cell line) were assessed.
This work confirmed the impact of omega-3 marine lipids and neuroprotective effect of 10 polyphenols
on neuronal cell lines.

= Studies were conducted that demonstrated the impact of dietary intervention with marine omega-3 fatty
acids and sea polyphenols as functional foods for prevention of depression in maternally separated
animals.

Microalgae-derived omega 3 fatty acids and macro-algae-derived polyphenols have potential as medical
food ingredients to be used in combination with conventional antidepressants for treatment of depression.

PUFA rich fish oil and marine polyphenols have potential as nutraceuticals for alleviation of depression.
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Worldwide incidence of depression is increasing substantially and is predicted to be the second leading
cause of disability by 2020 (WHO). Novel strategies, both social and biological, to prevent depression are
urgently needed. Recent preclinical and some clinical data suggest that nutrition may reduce depressive
symptoms and alleviate cognitive decline, but scientific substantiation of efficacious dietary components is
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required. The overall aim of this project is to investigate the potential of a combination of omega-3 PUFA and
sea polyphenols with known antioxidant activity as nutritional supplement strategies with efficacy to enhance
mental health and cognition. Given the high level of predicted growth for cognitive health foods, this project
will generate necessary scientific information on the health benefits of marine Ingredients for brain health
and their stable incorporation into functional/medical foods. Indeed, cognitive health foods are a major
opportunity for the food industry, predicted to grow at a compound annual growth rate (CAGR) of 11.8%
between 2009 and 2014 (to $2.095bn, DATAMONITOR, 2013). The information generated in this project will
provide Ingredient suppliers and the Health Professionals with essential knowledge relating to the impact of
nutrition on depression.

1. This proposal aims to investigate the potential of marine-algal-derived omega-3 polyunsaturated fatty
acids (PUFA) and marine polyphenols as dietary ingredients with efficacy to enhance mental health
and cognition.

This project involved in vitro and in vivo preclinical studies to determine the role of omega-3 PUFA and
phytochemicals of marine origin in mood regulation. We used a combination of omega-3 PUFA and sea
polyphenols exhibiting antioxidant activity, as a nutritional supplement strategy in an animal model of
depression, and did studies to unravel the biological mechanisms. The results of this project provide data for
development of functional food ingredients for prevention of depression, and medical foods to increase the
potency of conventional antidepressants drugs.

Conditions were optimised and species identified, for production of microalgal biomass rich in omega-3
fatty acids. Protocols were designed to produce sufficient volume of low molecular weight phorotannin
extract from Irish seaweed (Fucus vesiculosus), and bioactivity assessed and supplied by NUI Galway to
Teagasc/UCC for testing form product development and on animal models of depression.

Protocols for production of stable omega-3/polyphenol rich food ingredients from microalga/macroaglae
sources for incorporation into food products are available. Fortified yoghurt and spray dried ingredients
were successfully developed enriched in omega-3 fatty acids and extracts from Irish seaweed.

We assessed the effects of microalgae-derived omega-3 fatty acids and polyphenols on primary
neuronal culture from the cortices of P1 pups and established human cell lines (SH-SY5Y neuronal cell
line).

Studies were conducted that demonstrated the impact of dietary intervention with marine omega-3 fatty
acids and sea polyphenols as functional foods for prevention of depression in maternally separated
rodent animals. Animal studies (rodents) also revealed the impact of microalgae-derived omega 3 fatty
acids and macro-algae-derived polyphenols as medical foods in combination with conventional
antidepressants for treatment of depression. While fish oil and fluoxetine treatment resulted in significant
manipulation of important neurobiological markers, only the changes in the fluoxetine treated animals
translated to significant behavioural differences, representing a reduction in a depressive or anxious
state.

The findings from this study demonstrated the potential of a combination of omega-3 PUFA and sea
polyphenols with known antioxidant activity as nutritional supplement strategies with efficacy to enhance
mental health and avoid depression.

Cognitive health foods are identified as a major opportunity for the food industry, and this project has
generated novel scientific information on the health benefits of marine Ingredients for brain health and
their stable incorporation into functional/medical foods. The information generated in this project will
provide Ingredient suppliers and the Health Professionals with essential knowledge relating to the impact
of nutrition on depression.

This work is relevant to the food industry for development of functional and medical foods enriched in
omega-3/polyphenols.
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