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ABSTRACT

Fatigue Reviva™ was developed to provide a source of amino acids for rapid uptake by the body while avoiding
the need for digestion of proteins. Complex amino acid formulations have significant palatability issues and thus
new products require significant development and testing. An initial pilot study with 18 professional male ath-
letes and 21 males recruited from the general public was undertaken to evaluate product palatability and toler-
ance over a 30 day period. This investigation found that Fatigue Reviva™ was well tolerated in terms of palat-
ability and usage across 39 participants with only two of the 39 subjects reporting an issue with taste and five
reporting an issue with flatulence. The professional athlete cohort reported a significantly lower level of fatigue
compared with the general public group prior to commencement of supplementation. The general public group
reported a significant reduction in fatigue following the use of Fatigue Reviva™ over the 30-day period. Com-
pliance was extremely poor amongst the professional athlete group and as a result, changes in fatigue could not
be statistically assessed for this group over the study period. Preliminary assessment of the product indicated
that it has the potential to significantly reduce fatigue. Minor modifications to the product were identified for
future development.
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1. Introduction with resultant cellular malnutrition [1]. The project’s
goal was to determine whether supplementation with
Fatigue Reviva™ would assist in counteracting symp-
toms of sub-health by addressing possible deficiencies in

amino acids. Essential amino acids must be obtained in

An amino acid based nutritional supplement Fatigue Re-
viva™ has been developed to counteract the symptoms
associated with sub-health. Sub-health is a condition de-
scribed as falling between “health” and “illness” that is

associated with fatigue, loss of vitality, sleeping prob-
lems and increased incidence of viral infections [1].
Conditions characterised by fatigue such as cancer-re-
lated fatigue and chronic fatigue syndrome have previ-
ously been found to be associated with altered amino
acid homeostasis by our research team [2,3]. It has been
proposed that in sub-health, deficits in amino acids may
be explained by the presence of a chronic catabolic state
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the diet as the human body is unable to synthesise them.
However, it has been suggested that some amino acids
may become “conditionally” essential if the body cannot
produce them in sufficient amounts to meet physiological
demands under certain conditions of physical activity or
pathogenic challenge [4]. The supplement contained both
essential and potential “conditionally essential” amino
acids. Unlike protein supplements, amino acids can be
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easily absorbed after ingestion without the requirement
for digestion and thus becoming rapidly available for
utilisation. The supplement Fatigue Reviva™ was pro-
duced under the restrictions of the Foods Standards Code
(FSANZ) [5], the NSW Food Act 2003 [6] and the NSW
Food Regulation 2010 [7]. The dosages were governed
by the NSW Food Authority restrictions.

Fatigue Reviva™ has been produced as a sachet of
powder which is combined with water just prior to con-
sumption. The development of a nutritional support for-
mulation containing complex combinations of amino
acids involves addressing significant issues relating to
solubility and palatability. Therefore, this initial pilot
study focused on an intensive evaluation of small num-
bers of volunteers aiming at investigating palatability and
compliance issues with taking Fatigue Reviva™. The
project incorporated two participant groups, a group of
males recruited from the general public and a group of
professional athletes who experienced fatigue following
regular extensive training regimes. The results have pro-
vided important information confirming product palata-
bility and usage potential which was necessary before
planning more comprehensive placebo-controlled trials.

2. Materials and Methods
2.1. Study Design

The current project was designed to evaluate the palata-
bility and tolerability of the amino acid based supplement
Fatigue Reviva™ in relation to a potential reduction in
fatigue in a group of otherwise healthy men. Due to the
preliminary nature of the study, the study was not pla-
cebo-controlled. It was envisaged that if evidence was
found to support the efficacy of the supplement, a future
placebo-based trial would be carried out. The current
participant groups were part of a larger ongoing study
from which sub-sets of professional athletes and mem-
bers of the general public were drawn. In this investiga-
tion, data were collected from a team of professional
athletes training regularly under tightly controlled re-
gimes as well as a group of males recruited from the
general public for comparison. All participants were re-
quired to provide informed written consent before taking
part in the study. The project was approved by the Uni-
versity of Newcastle Human Research Ethics Committee
(H-2010-1313) and was registered with the Australian
New Zealand Clinical Trials Registry

(ACTRN12611000403932). General public participants
comprised adult males (18 years and older) who had re-
ported symptoms of sub-health including fatigue, but
who were otherwise healthy. Potential participants re-
porting a current diagnosis with any significant medical
or psychological condition were excluded from the study.
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2.2. Treatment and Measures

Each participant was instructed to take 20 g of the amino
acid based dietary supplement, Fatigue Reviva™, dis-
solved in 100 ml of water daily for 30 days. The com-
mercially available nutritional supplement comprised a
proprietary blend amino acid complex, containing both
essential and non-essential amino acids, carbohydrates
(including fructooligosaccharide, FOS) and vitamins and
minerals. Comparisons were then made between pre- and
post-supplement levels of fatigue using the Chalder fati-
gue scale [8] (11-items, Likert scored).

At the conclusion of the trial period, using a self-report
questionnaire, participants were asked to indicate wheth-
er they had taken the supplement for the full 30 days.
Only those participants who indicated they had complied
with this requirement were included in a final small sub-
group analysis in which athlete and general public par-
ticipants were also age-matched. Participants were asked
to indicate whether they would continue to take the sup-
plement if given the opportunity. Finally, participants
were also asked in an open-ended question to comment
on their experience of using the supplement.

2.3. Statistical Analysis

Comparisons were made between the pre- and post-sup-
plement levels of fatigue of both the larger cohort and of
the age-matched subgroups. The current study was per-
formed as part of an initial phase of product assessment
and it was therefore not considered appropriate to include
a placebo group at this stage. Open-ended questions re-
garding supplement experience were assessed using
NVivo 9 (QSR International Pty Ltd.) for qualitative data.
Other statistical analyses were performed using Statisti-
ca™ release 7.0 (Statsoft Inc., Tulsa, USA). Chalder fa-
tigue scale scores were analysed using Mann-Whitney U
test. Levels of statistical significance were set at P <
0.05.

3. Results and Discussion

Data were initially analysed for a group of 18 profes-
sional athletes and 21 general public recruits. The general
public group had a large variance in age and had a sig-
nificantly higher mean age compared with the profes-
sional athlete group (Table 1). These group datasets were
used for an initial appraisal of self-reported fatigue re-
sponses before and after a 30 day period of Fatigue Re-
viva™ supplementation. The groups were then assessed
for compliance with the daily intake of the Fatigue Re-
viva™ and it was revealed that the professional athletes
had an extremely poor compliance rate where only four
of the 18 athletes indicated that they took the product on
a daily basis for the full 30 days. In contrast, 20 of the 21
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Table 1. Characteristics, age and BMI, of the professional
athlete and general public groups.

Professional General

Characteristic Athlete Group Public Group P value

(n=18) (n=21)

Age (yr) (mean = SD) 21.8+3.0 36.0+£11.8 <0.0002
Age range (yr) 19-29 19 - 65
*(%h:;n(ligggz)) 243+09 27141  <0.008

BMI range 22.4-255 19.6-354
(n=4) (n=6)

“Age (yr) (mean + SD) 2014 22+37 NS
Age range (yr) 19-22 19-28
*(?n'\é';n('figgg? 233+10 256+20 NS

BMI range 22.4-247 23.4-28.7

Statistical test: Mann-Whitney U test and "ANOVA, P < 0.05; NS = non-
significant.

the general public group members indicated that they
took the supplement for 30 days. An age-matched gener-
al public dataset with full compliance was then con-
structed from the general public group for comparison
with a compliant athlete sub-group. The age characteris-
tics and BMI data for the groups have been summarized
in Table 1.

Participants were provided with a self-report ques-
tionnaire and were required to answer a number of ques-
tions at the end of the 30 day trial period regarding their
experience of using the supplement. When asked to indi-
cate whether they would continue to take the supplement
if given the opportunity 62% of the participants (n = 39)
indicated in the affirmative. Participants were asked to
describe their experience of using the supplement and
also whether they felt the supplement had improved their
health. Nine participants (one athlete and eight members
of the public) provided answers indicating (without
prompts) that they felt the supplement either provided
them with more energy or reduced fatigue. Regarding
palatability, a number of participants commented on the
taste and solubility of the supplement when asked to de-
scribe their experience of using the supplement. Two
participants made negative comments about the taste of
the supplement, two participants were unhappy with the
product’s level of solubility and another subject found
the product hard to drink initially. Four participants re-
ported that they enjoyed the taste and another found the
supplement easy to drink. These responses and the rela-
tively low number of negative responses to this question
from the whole cohort were interpreted to imply that the
product was well received and generally deemed palata-

OPEN ACCESS

ble. In regards to the tolerance of the supplement, six
members of the general public cohort and four members
of the athlete group attributed gastrointestinal tract (GIT)
symptoms to the supplement. Of the GIT symptoms re-
ported, five participants complained of flatulence. The
supplement contained the pre-biotic FOS which has pre-
viously been found to result in flatulence and discomfort,
although at much higher doses of FOS than found in the
current supplement [9]. The inclusion of FOS in the for-
mulation was important to achieve palatability without a
direct contribution to sugar loading. Fructooligosaccha-
ride is not directly absorbed by the body, but may poten-
tially promote the growth of beneficial gut bacteria such
as lactobacilli and bifidobacteria [10]. An alternative
supplement formulation containing reduced levels of
FOS for those individuals likely to be GIT-sensitive to
FOS may address this potential problem. From the com-
ments provided following supplementation it appears that
in general, the supplement was well tolerated and palata-
ble.

The symptoms of fatigue were assessed using the
Chalder fatigue scale [8] where lower scores reflect
lower levels of fatigue in individuals. The mean total
fatigue scores produced in the current study were in
agreement with previous results recorded for the general
community [11] as opposed to the scores associated with
conditions such as chronic fatigue syndrome. Prior to
supplementation, the general public group (n = 21) had a
mean total fatigue score of 13.3 £ 1.0 (mean £ SEM),
which was significantly higher than that obtained for the
professional athletes (n = 18) at 9.6 £+ 1.1 (P < 0.02)
(Figure 1). Following supplementation with Fatigue Re-
viva™, the general public group reported a significant
reduction in total fatigue with a score of 9.6 £ 0.8 (P <
0.004). This reduced the reported level of total fatigue in
the general public group to the level of fatigue reported
by the professional athlete group prior to supplementa-
tion. The professional athlete group also reported a re-
duction in total fatigue following supplementation to 8.4
+ 1.0, but this reduction was not statistically significant.

The question arises as to why a significant response
was not seen in the professional athlete group when such
an effect was apparent in the general public group. The
athletes were likely to have completed significantly
higher exercise loads, which in turn would have in-
creased the demand for protein turnover in the recovery
and repair of muscles. It was possible that the dosage of
the supplement was insufficient to meet demand under
these conditions. Further research is required to confirm
and address this issue. Following on from this interpreta-
tion, it should be noted that the extremely poor levels of
compliance in taking the Fatigue Reviva™ by the pro-
fessional athlete group may have resulted in not meeting
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Figure 1. Chalder total fatigue scores: comparison between
professional athlete group and general public group pre-
and post-supplement including both compliant and non-
compliant participants. Statistical test: Mann-Whitney U
test; P < 0.05; NS = non-significant. Sample size: n = 18 and
21 for the professional athletes and general public males
respectively.

their amino acid demands generated from the exercise
and training regime. The results from the general public
group of males were consistent with the hypothesis that
Fatigue Reviva'™ could reduce fatigue symptoms of
sub-health in a group of otherwise healthy men.

In an endeavor to explore the performance of the sup-
plement in individuals that were fully compliant, four
members of the professional athlete group were selected
on the basis that they reported full compliance regarding
taking the supplement on a daily basis for 30 days. An
age-matched group (n = 6) from the general public was
selected with equivalent full compliance for all partici-
pants under the age of 29 years. Due to the small sample

sizes, meaningful statistical evaluations were not possible.

Nevertheless, comparison of pre- and post-supplementa-
tion responses for the total group (12.5 + 1.3 and 10.0 £
0.7, pre- and post-supplement, mean = SEM), profes-
sional athletes (11.5 £ 1.3 and 9.5 = 0.9) and general
public group (13.2 £ 2.0 and 10.3 + 1.1) show consistent
reductions in total fatigue post-supplementation although
the reductions were not statistically significant.

The professional athlete group recorded lower levels
of fatigue both before and after supplementation com-
pared with that of the general public group. The four
professional athletes in the compliant group had pre-
supplement levels of total fatigue (11.5 £ 1.3) higher than
the mean for the whole group of professional athletes
(9.6 = 1.1, n = 18). These recruits may have been more
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motivated to comply with the supplementation regime
because their higher reported baseline levels of fatigue
were closer to the general public fatigue scores. Three of
the four athletes and four of the six general public males
indicated they would continue using the supplement if
given the opportunity.

Since the amino acids were provided in a free, un-
bound form, there was no requirement for digestion al-
lowing the amino acids to be quickly absorbed, trans-
ported to muscle tissue and directly utilized. In humans,
amino acids have been demonstrated to provide im-
proved muscle recovery following exercise [12]. During
endurance exercise it is clear that a net loss of protein
occurs and that recovery involves an elevation of protein
synthesis that requires delivery of amino acids via inges-
tion [13]. Oral administration of essential amino acids,
following resistance exercise, has been shown to result in
net muscle protein synthesis in humans [14] and amino
acid supplementation has been shown to reduce muscle
damage following exercise [15].

Based upon amino acid profiling, our research team
has previously demonstrated the existence of a range of
subgroups that display differing phenotypic amino acid
homeostasis [4]. It has been proposed that certain sub-
groups may have higher dietary requirements for par-
ticular amino acids, which may infer that these individu-
als are more prone to deficiencies. Susceptibility to en-
vironmental challenges could lead to sub-health if amino
acid requirements cannot be fulfilled through diet, or in
the case of non-essential amino acids, though de novo
synthesis. In the current study the varying levels of fa-
tigue remaining after amino acid supplementation may be
explained by different individual amino acid require-
ments.

4. Conclusion

This preliminary study found that the Fatigue Reviva™
was well tolerated in terms of palatability and usage
across 39 participants. The group of professional athletes
reported significantly lower levels of fatigue compared
with the general public group prior to commencement of
the supplementation trial. Compliance was extremely
poor amongst the professional athletes making it im-
possible to assess whether significant alterations in fati-
gue occurred over the trial period for this group. The
general public cohort however, showed a significant re-
duction in fatigue following the use of Fatigue Reviva™
over a 30-day period. The Fatigue Reviva™ should be
tested in a double-blinded placebo based cross-over trial.
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