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SHORT COMMUNICATION

Anti-Inflammatory and Neuroactive Properties of Selected Fruit Extracts
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ABSTRACT Epidemiological evidence supports inverse associations between fruit and vegetable intake and incidence of
cardiovascular disease and neurodegeneration. Dietary botanicals with salient health benefits include berries and leafy vegetables. Molecular pharmacology research has ascribed these benefits primarily to phenolic constituents and antioxidant
activity. The current investigation sought to eluicidate pharmacologic activity of two novel preparations of berry and spinach
extracts in vitro. Blueberry and cranberry exhibited the greatest antioxidant activity. In a dose-dependent manner, a proprietary mixture of cranberry and blueberry extracts inhibited inhibitor of jB kinase b, a central node in inflammatory signal
transduction. A proprietary mixture of blueberry, strawberry, and spinach extracts inhibited prolyl endopeptidase, a regulator
of central neuropeptide stability and an emerging therapeutic target in neurology and psychiatry. These results indicate
specific molecular targets of blended dietary plants with potential relevance to inflammation and neurological health.
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directly bind and inhibit IKKb and PEP.17–19 However,
fruits and vegetables present arrays of phytochemicals, and
functional interactions afforded by chemodiversity may be
relevant to their health benefits.20,21 For example, a whole
cranberry extract exhibited greater inhibition of cancer cell
proliferation than purified polyphenolic fractions.20 The
current study examines extracts containing naturally low
concentrations of phenolics in mixtures more representative
of dietary preparations.18,19,22 This short communication
reports NFjB and PEP inhibition in vitro by two mixtures of
extracts of widely consumed plant foods.
Aqueous extracts of cranberry (V. macrocarpon) and wild
blueberry (V. angustifolium) and ethanol extracts of Orleans
strawberry (F. vesca var. Orléans) and spinach (S. oleracea)
were obtained from NutraCanada (Champlain, QC, Canada). Various potential combinations of these extracts were
assessed, and the final compositions of the two investigated
blends are indicated in Table 1. Final extract combinations
were cranberry and blueberry (CB) (supplied as PhytoCardio; Pure Encapsulations, Sudbury, MA, USA) and Orléans strawberry, blueberry, and spinach (SBS) (supplied as
PhytoMemory; Pure Encapsulations).
Individual extracts of cranberry, blueberry, strawberry,
and spinach were subjected to oxygen radical absorbance
capacity (ORAC) assays at Laval University, Sillery, QC,
Canada, according to the method of Cao and Prior.23 Table 1
gives ORAC values of the extracts.
The CB extract combination was subjected to an IKKb
inhibition experiment, conducted with an assay kit from
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linical evidence suggests that cranberry (Vaccinium
macrocarpon), blueberry (Vaccinium angustifolium),
strawberry (Fragaria vesca), and spinach (Spinacia oleracea) confer protection against cardiovascular and neurodegenerative diseases.1–8 Mechanistic investigations have
indicated that these plant foods attenuate oxidative stress,
modify inflammation, and alter neurotransmission, effects
that are commonly ascribed to phenolic constituents.4,5,7,9
Nuclear factor jB (NFjB) is a major inflammatory mediator
associated with neurodegeneration and atherogenesis and is
amenable to inhibition by many phytochemicals.10,11 NFjB
is activated by phosphorylation by inhibitor of jB kinase b
(IKKb), a kinase that directs the degradation of inhibitor of
jB, an anchor that basally sequesters NFjB in the cytosol.
Once liberated, NFjB translocates to the nucleus to orchestrate inflammatory gene expression.12
Botanical extracts with anti-inflammatory activity often
exhibit neuroprotective effects through mechanisms both
related to and distinct from NFjB.13 Prolyl endopeptidase
(PEP) is a cytosolic peptidase that degrades central neuropeptides, including oxytocin, bradykinin, and substance P.
In clinical studies, PEP inhibitors improve neurocognitive
performance.14–16 To date, many NFjB studies and nearly
all PEP studies have examined phytochemical isolates that
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