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LETTER TO THE EDITOR

W) Check for updates

Coffee fruit extract - a nutritional stimulator of endogenous BDNF

Jack Cotter?, Neil Fawkes® and Neil Shah®?

Medical and Scientific Affairs, RB Nutrition Institute, Slough, UK; PDepartment of Paediatric Gastroenterology, UCL, London, UK
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Dear Editor,

Brain-derived neurotrophic factor (BDNF) is a
protein that plays a prominent role in the growth, main-
tenance and survival of neurons [1]. It also plays a key
role in synaptic plasticity, the nervous system’s ability
to modify itself, and an important component of cogni-
tive processes such as memory formation [2]. Common
lifestyle-related health issues such as chronic stress,
occupational burnout and insomnia have all been linked
with reduced BDNF levels and are known to adversely
affect cognitive function [3-5]. Lower levels of BDNF
among older adults are also associated with more severe
cognitive decline and brain atrophy [6,7]. In contrast,
interventions that elevate BDNF levels appear to exert
pro-cognitive effects [8,9]. This has led to a great deal
of interest in the potential to enhance endogenous
BDNF using nutritional interventions in an effort to
maintain and optimise brain health.

The recently published review by Gravesteijn and
colleagues is an important addition to this literature
that summarised studies exploring the effect of various
nutritional interventions on BDNF levels [10]. The
authors concluded that there was evidence that polyphe-
nols, particularly at high doses (>1000 mg), could have
a positive effect on BDNF concentrations, though study
results overall were inconsistent. Likewise, there was a
lack of any clear efficacy demonstrated for many of
the other supplements included in the review, including
vitamins and minerals, long-chain omega-3 polyunsatu-
rated fatty acids and probiotics.

However, we believe there is another important
nutritional intervention that should also be considered
in the context of this literature. Whole coffee fruit
extract, a polyphenol-rich plant-based (Coffea arabica)
extract, has been reported to be a potent stimulator of
endogenous BDNF in a series of clinical trials. As
detailed below (see also Table 1), ingestion of a single

100 mg dose of whole coffee fruit extract has been
demonstrated to result in rapid increases in plasma
BDNF levels and serum exosomal BDNF content in
healthy young and middle-aged adults [11,12], as well
as in older adults with subjective cognitive decline
[13]. The magnitude of these increases has been
reported to be significantly larger than those observed
both in placebo and active control comparator con-
ditions and, importantly, appears to be associated with
pro-cognitive effects.

The first published evidence indicating that whole
coffee fruit extract can significantly increase BDNF
plasma levels came from a series of studies comparing
its effects to placebo, chlorogenic acid and three other
polyphenol-rich fruit extracts (grape seed extract
powder, green coffee bean extract powder and green
coffee caffeine powder) [11]. While ingestion of
green coffee caffeine powder and grape seed extract
powder increased BDNF levels in plasma by 42%
and 30%, respectively, compared to baseline, these
changes did not reach statistical significance. In con-
trast, ingestion of 100 mg of whole coftee fruit extract
resulted in statistically significant increases in BDNF,
producing an average increase in plasma BDNF levels
of 143% in the hours following consumption. Based
on these findings, the authors suggested that the
stimulatory effect of whole coffee fruit extract on
plasma BDNF levels is unlikely to be due to the
amount of polyphenols or caffeine per dose, but
potentially either the amount of procyanidins or to
the unique coffee polyphenol profile of the whole
coffee fruit extract material [11].

A subsequent placebo-controlled, within-subject
crossover study conducted in 20 healthy adults reported
that a single 100 mg dose of capsulated whole coffee
fruit extract significantly increased plasma BDNF levels
by 91% at 60 min and 66% at 120 min compared to
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baseline [12]. This increase in plasma BDNF levels was
significantly greater than that observed during both the
placebo and active control (freshly brewed coffee) con-
ditions. These results are consistent with the previous
evidence that whole coffee fruit extract enhances
BDNF levels in the blood, and to a greater extent than
caffeine. Further exploratory analyses conducted in
one of the study participants indicated that after
60 min, a single dose of whole coffee fruit extract also
increased serum BDNF by 54% and exosomal BDNF
by 206%. Serum and exosomal BDNF levels remained
elevated, albeit reduced, at 120 min post-dose (32%
and 39%, respectively, over baseline) [12]. A random-
ised, double-blind, placebo-controlled, within-subject
crossover trial conducted in older adults with subjective
cognitive decline has also recently reported a significant
increase (41% compared to baseline) in exosomal BDNF
levels within 90 min of consuming a single 100 mg dose
of whole coffee fruit extract, but not after consuming
placebo [13].

Importantly, in addition to elevating circulating
BDNEF levels, acute and longer-term dosing studies con-
ducted in older adults have indicated that ingestion of

0.04).

Ingestion of the placebo resulted in a non-significant decline in exosomal BDNF levels

over the equivalent 90-min period

0.007) and active

0.02).

groups to exhibit statistically significant increases in plasma BDNF levels (both p < 0.002).

When results were pooled across studies, ingestion of whole coffee fruit extract produced
an average increase in plasma BDNF levels of 143% in the hours following consumption
60 min, whole coffee fruit extract also increased serum BDNF by 54% and exosomal BDNF by

206%. Serum and exosomal BDNF levels remained elevated at 120 min post-dose (32% and

39%, respectively, over baseline)
The study reported a significant increase (41% compared to baseline) in participants

120 min after consuming whole coffee fruit extract (by 91% and 66%, respectively,

compared to baseline; p < 0.001)
The increase in plasma BDNF levels at 60 min was significantly greater following consumption

exosomal BDNF levels within 90 min of consuming whole coffee fruit extract (p

of whole coffee fruit extract than that observed during the placebo (p

control conditions (p
Exploratory analyses conducted in a randomly selected study participant indicated that after

Summary of BDNF effects
In each of the included studies, those receiving whole coffee fruit extract were the only
The study reported significant increases in participant’s plasma BDNF levels both 60 and
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®Whole coffee fruit extract was administered as a single 100 mg dose in each of the listed trials, either using water as a vehicle [11] or in a capsule [12,13].

Table 1. Summary of studies examining the effect of whole coffee fruit extract on BDNF levels in human subjects.
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