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Five days exposure to high dietary fat intake has no impact
on the performance of a preloaded 5km treadmill based time
trial in endurance-trained women.

G Fletcher', EI Glover?, JL Thompson', GA Wallis!

1 School of Sport, Exercise and Rehabilitation Sciences, Uni-
versity of Birmingham, UK

2 GlaxoSmithKline, Consumer Healthcare, UK

Manipulating the dietary intake of carbohydrate and fat results
in differences in the circulating hormonal and metabolic milien
alongside differences in the myocellular substrate storage pro-
file. These divergent profiles can dramatically impact substrate
utilisation during exercise, potentially impacting endurance
performance. However, at least in men, improvements in
endurance performance following a high fat diet are equivo-
cal. Women compared to men, however, demonstrate a greater
ability to oxidise fat and so may respond more favourably to
high dietary fat intake. Previous studies employing a high fat
diet are typically restricted in carbohydrate, and so a change in
performance could be attributed to the manipulation of either
macronutrient. The current investigation sought to determine if
a high fat diet both with (HF) and without restricting carbohy-
drate intake (N+HF) impacts endurance performance in women
compared to a control diet that reflects normal intake (N). Over
three separate periods of 5 days, in a randomised counterbal-
anced order, women (means + SD: age 34 + 8 y; VO;max 55.1
+ 2.5 ml/kg/min) were provided with 3 diets designed with
the following macronutrient composition (% of energy intake
[carbohydrate/fat/protein]); N (50/35/15); HF (20/65/15), and a
hypercaloric (130% energy intake) N+HF (50/65/15). Post-diet
intervention, in the overnight fasted state, subjects completed
2 90min treadmill run at 65% VO,max immediately followed
by a self-paced Sk time trial (TT). Data was assessed for dif-
ferences using a repeated-measures one-way ANOVA. There
were no significant differences in the time taken to complete
the TT (N - 1328 + 83s; HF - 1349 + 763 and NHF - 1333 =
76s). Within the ranges of macronutrients provided, the total
amount and proportion of dietary fat or carbohydrate consumed
over five days had no impact on preloaded Skm treadmill run-
ning performance in endurance-trained women runners. This
work was funded through a BBSRCi CASE studentship with
GlaxoSmithKline the industrial partner.

Unclear effect of omega-3 polyunsaturated fatty acid supple-
mentation on speed-skating performance

DA Noordhof!, SL van Ginkel', K Levels!, S van der Zwaard',
MJ Hofmijster', WJ van der Laarse?, CJ de Ruiter', RT Jas-
pers!, and JJ de Koning'+

! Department of Human Movement Sciences, Facully of Behav-
ioural and Movement Sciences, Vrije Universiteit Amsterdam,
MOVE Research Institute Amsterdam, the Netherlands

Faculty of Sports and Nutrition, Amsterdam University of
Applied Sciences, The Netherlands

*Department of Physiology, VU University Medical Center
Amsterdam, The Netherlands

4Department of Exercise and Sport Science, University of
Wisconsin-La Crosse, WT, USA

Elite speed skaters need to be able to generate a high peak power
output and to sustain a high power output for the duration of
the race; they therefore combine resistance-type training with
endurance training. Combining these training modalities results
in a smaller increment in muscle strength than when only resis-
tance-type training is performed. An increase in, among others,
myoglobin concentration can possibly reduce this interference
effect. Omega-3 fatty acid supplementation and hypoxia may
increase myoglobin expression. As, speed skating is by nature
a sport in which the active leg muscles become easily hypoxic;
the goal of this study was to investigate the effect of omega-3
fatty acids on speed-skating performance and performance-
determining variables. Competitive speed skaters (n=27) were,
based on performance and , randomly assigned to the placebo
(corn oil) or experimental group (2400 mg omega-3 fatty acids
per day). Speed skaters performed a maximal incremental test,
jump tests, a Wingate, and a 3000-m skating race before and
after a ~7-weeks supplementation period. The magnitude-based
inferences approach was used for the statistical analysis. The
average change in 3000-m speed-skating performance time, due
to the supplementation period, was -0.5£2.2% in the placebo
group and -0.7+2.3% in the experimental group. The difference
in change scores between groups was unclear (<0.2%, 90% CL
2.29). A likely positive effect of the intervention was found
on squat jump height (difference in change scores 4.9%, 90%
CL 4.2%), with likely and very likely negative effects on at
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the ventilatory threshold {difference in change scores -6.9%,
90% CL 6.4%) and (difference in change scores -3.5%, 90%
Cl. 3.4%), respectively. In conclusion, omega-3 fatty acid
supplementation resulted in an unclear effecton speed-skating
performance. The chances on a possibly negative effect, trivial
effect, and positive effect on performance were 32%, 27%,
and 41%, respectively. In addition, omega-3 supplementation
resulted in negative effects on aerobic performance-determining
variables and vartable effects {unclear, trivial or Jikely positive)
on anaerobic performance-determining variables. Therefore,
speed skaters are advised not to consume omega-3 supplements
in a dose of 2400 mg per day.

Leucine availahility regulates p70S6K activity when car-
bohydrate availability is sufficient in recovery from low
carbohydrate training,

SG Impey!, KM Hammond', R Naughton!, C Langan-Evens!,
SO Shepherd!, AP Sharples', J Cegielski®, K Smith?, S Jerom-
son3, DL Hamilton?, JP Morton!

1 Research Institute for Sport and Exercise Sciences, Liverpool
John Moores University, Liverpool, UK

2 MRC-ARC Centre for Musculoskeletal Aging, University of
Nottingham, Derby, UK

3 Health and Exercise Sciences Research Group, University of
Stirling, Stirling, UK

We assessed the ability of protein with augmented leucine content
lo reactivate p70SGK following tow CHO training. In a repeated
measures cross-over design eight males completed 75 minutes of
cycling exercise comprised of HIT and steady state intensity in
a low carbohydrale but high protein state. Prolein was provided
before, during and after (20g per hour) in the form of collagen
gel {GEL) or conventional whey protein (WHEY). Following
exercise carbohydrate was provided in addition to protein so as
to facilitate muscle glycogen synthesis, Muscle glycogen was
comparable before (GEL: 354 + 44; WHEY: 339 % 66 mmol.
kg dw) exercise and decreased post exercise (GEL: 141 + 25;
WHEY: 158 £ 80 mmolkg dw) (P < 0.05). Exercise induced
comparable PGC-1a (3-fold}, ATG12 (1.3-fold) and Parkin (1.3
fold) increases in gene expression al 90 minutes’ post-exercise.
Suppression of p7056K activity was comparable between con-
ditions post-exercise (~ 23 fmolmin’.mg?) (P < 0.05), while
provision of carhohydrates and collagen protein was sufficient
to re-activate pTOSEK activity (GEL: 73 £ 42 fmol.mint.img"),
provision of leuciae vich whey protein further augmented activity
at'90 min post exercise (WHEY: 180 + 103 finol.min"l.mg?) (P <
0.05). This augmented response occurred independent of insulin
(WHEY AUC: 5296 + 1478; GEL AUC: 3925 + 602 AU) (P >
0.05) and PKB (WHEY: 47.7 + 21.9; GEL: 40.4 = 19.8 fmol.
minl.mg !y (P > 0.05). These data support the notion of a criti-
cal giycogen threshold for augmented oxidative adaptations in
addition o identifying optimal nutritional recommendations to
augment signalling to facilitate recovery processes.

The effect of milk on recovery from repeated sprinting and
jumping in female team-sport athletes

P Rankin!, A Landy!, E Stevenson?, E Cockburn?

Mepartment of Science and Health, Institute of Technology
Carlow, Ireland.

INewcastle University Medical School, Newcastle, UK,

3London Sport Institute, School of Science and Technology,
Middiesex University, UK.

Research has shown that consumption of milk post-eccentric
exercise can attenuate the effects of exercise-induced muscie
damage (EIMD) in team-sport athletes. However, these studies
evoked damage using an intense eccentric protocol guite dif-
ferent to the exercise stress experienced by athletes during and
after team sport raining ot competition. The aim of this study
was to examine the effects of post-exercise milk consumption
on recovery from activities that simulate those of team sport par-
ticipation. Eighteen female team-sport athleles participated inan
independent-groups investigation, completing 15x20m maximal
sprints stopping within a 10m deceleration zone immediately
after the sprint. Following a rest period, participants completed
eight sets of 10 countermovement jumps, with one minute
recovery between sets. On completion of the protocol partici-
pants consumed 500m] of milk or 500ml of an cnergy-matched
carbohydrate drink. Muscle function (peak torque, rate of force
development (RFD), 5, 10 and 20m sprint, countermovement
jump (CM1J), reactive strength index (RSD), muscle soreness
and tiredness, perception of recovery, and serum creatine kinase
{CK) and high-sensitivity C-reactive protein (hsCRP) were
determined pre- and 24h, 48h and 72h post-exercise. Results
were analysed using magnitude based inferences.

Results indicated that consumption of milk had a likely ben-
eficial effect on peak torque extension at 607/s from baseline
(B) to 24h (6.0 £ 7.7, Mean effect + 90% CI), flexion at 60'/s
from B- 24h (8.7 £ 13.5) and B-72h (9.4 £ 12.3). A likely
benefit was seen for extension at 180%/s B-24h (7.2 £ 6.4),
B-48 (10.8 £ 9.6) and a very likely benefit B-72h (9.9 x 6.8).
A likely benefit of milk was seen for flexion at 1807/s B-24h
(12.4 = 13.8) and B-72h (10.2 = 12.1). Milk had a possible/
likely benefit in limiting losses in Sm sprint time (2.7 + 4.0)
and RFD (22.7 + 31.7) from B-24h, a very likely beneficial
effect on perception of recovery (2.0 + 2.4) from B~ 24h and
a likely beneficial effect on muscle soreness (1.0 #1.3) from
B- 72h. Comparison of the effects of milk and carbohydrate
on 10m and 20m sprint time, RSI, muscle tiredness, CK and
hsCRP were unclear. In conclusion, consumption of milk can
limit decrements in muscle function, soreness and perception
of recovery following repeated sprinting and jumping exercise.

Changes in dietary intake, immune function and perfor-
mance monitors throughout a season in professional rugby
league players

E Tester', B Jones', L Duckworth!, T Ispoglou'
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! Centre for Sports Performance, Institute for Sport, Physical
Activity and Leisure, Leeds Beckett University, UK

Throughout a rugby league (RL) season piayers are exposed
to a high volume of competitive fixtures. Cumulative loads
and inadequate nutrition may supress immune function, which
would have negative consequences for health and performance.
As no study has monitored immune function and dietary intake
throughout a RL season, the aim of the study was to identify the
pattern of dietary intake and critical time points where immune
function and selected performance monitors are compromised.
Following ethics approval, 20 male volunteer professional RL
players (25.4+3.2 y, 98.2:¢8 4 kg) were monitored the day prior
to a competitive fixture for 25 weeks of the season. Weekly
changes in neuromuscular function (CMI), wellbeing (5-point
questionnaire), training loads (sRPE), salivary testosterone
{sTest) and immunoglobulin A (sIgA) were recorded. Dietary
intake (4-day food diary} was assessed at the start, middle and
end of the season, Changes from the overall mean were inferred
via Cohen’s d effect sizes using means and standard deviations
which were calculated from a linear mixed model to account for
missing data. Moderate increases in training load occurred in
weeks 3, 5,9, 10, 12 and 20 and a very large increase occurred
in week 21. Moderate decreases in CMY flight time oceurred
in week 14 and small decreases occurred in weeks 6,7, 20, 22,
24, 25. For all welibeing parameters small decreases occurred
in weecks 7 and 17 with small increases in stress, soreness and
fatigue also occurring in week 20. Mean sTest was 119.8£55.5

ol with small declines occurring in week 7, H), £3, 20 and
22. Overall sIgA concentrations ranged from 1.03-1.18 ygmin’!,
but compared to the overall mean (1.12 % 0.17 pgmin-') small
decreases were observed in weeks 6, 9, 16, 21, 23, 24. Dietary
intakes were consistent during the recording periods with mean
energy intake ranging from 2811-3149 keal-day-l. Carbohydrate,
protein, and fat intakes ranged from 2.9-3.2 gkg BM-, 2.0-2.1
ekeBML, and 1.1-1.4 gkg BM-! respectively, The findings
suggest that a consistent intake throughout a competitive season
did not prevent reductions in imimune function and selected
performance monitors. Further research to develop appropriate
periodised nutritional strategies to maintain immune function
and support player health and performance is needed.

Heart rate vaviability and common health measures
R Ramsboitom! M Gilder?, A Nevill}

TRaculty of Health and Life Sciences, Oxford Brookes Univer-
sity, Oxford OX3 0BP, UK

Medical School, University of Warwick, Coventry CV4 TAL,
UK

3 Faculty of Health and Wellbeing, University of Wolverhamp-
ton, Walsall WS1 3BD, UK

Recent reports in small populations seggest a relationship
hetween body mass index (BMID) and heart rate variability
(BRV). The aim of the present stndy was to investigate this
relationship, logether with other common indices of health, ina
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targe population of healthy men and womer. Between 2006 and
2015 four hundred and ninety-three volunteers (Men 218; 2011
v, 1.83x0.11 m, 77.6211.3 kg; Women 275; 31212 y,1.66:0.07
m, 64.4£11.1 kg) had heart rate variability measured (R-R
intervals, ms) (RS 800, Polar, Kempele, Finland), during 10-13
minules of quiet supine rest, heallh measures included BMIE
(kg/m?), %body fat (BC418 Segmental Body Composition
Analyzer), systolic (SBP) and diastolic (DBP) blood pres-
sure (mmHg), aerobic fitness (VOzmax) and physical activity
(Baecke Questionnaire). Simple correlational analysis revealed
measures of heart rate variability, particularly vagal function
were negatively associated with BMI (r=-0.164), SBP (r=-
0.195), DPB (r=-0.456), resting heart rate (r=-0.577) (P<0.01)
body fatness (r=-0.193, P<0.03) and positively associated with
Baecke sport index (r=0.130), aerobic fitness (r=0.145) (P<0.05)
and the fat free mass (r=0.192, P<0.01). Stepwise regression
analysis indicated that in this population of normal healthy
men and women, age and sex acted as confounding variables
on selected health measures, except for BMI and body fatness
with HRV (P=0.054 and P=0.058 respectively) The present
study Hlustrates the importance of non-invasive HRV analysis
to complement traditional health measures.

The effect of tart cherry (prunus cerasus) on sleep and fat
oxidation during steady state exercise

L O’Mahoney!, A King!, K Marrin?, OM Shaanon?, L Puck-
worth!, MD Campbell!

! Institute for Sport, Physical Activity and Leisure, Carnegie
Research Institute, Leeds Beckett Univessity, UK

2 Department of Sport & Physical Activity, BEdge Hill Univer-
sity, UK.

Melatonin influences human circadian rhythms and mediates
the sleep-wake cycle. Accruing evidence suggests a relation-
ship between sleep duration/quality and fat oxidation (FO).
Monimorency tart cherries (MTC) are reported to contain
high amounts of naturally occurring melatonin, but the effects
of MTC supplementation on sleep duration/quality and on
subsequent exercise are unknown. Therefore, the aim of this
study was twofold: 1) to determine the effects of 1-week MTC
supplementation on sleep duration/quality and; 2) to investigate
subsequent FO and physiological parameters during a single
bout of exercise. Following a randomised, double blind, placebo
controlled, cross over design, ten males (age: 27+7 years; body
mass index; 24.244.5 kg/m?, Oyt 43.845.6 mLkginin)
underwent two experimental trials separated by 14 days to
ensure washout, Under both conditions, participants ingested a
beverage iwice daily tor 7 days, either with (MTC) or without
(PLA) the addition of 30ml MTC concentrate. Under both
conditions, participants completed 30-minutes of standardised
steady state cycling at bascline (prior to experimentalion) and
post-supplementation; workload was set to elicit individualised
predetermined maximal FO rates to aceount for inter-individual
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variation in FO. Sleep wake cycles were continuously assessed
during each 7-day supplementation phase using wrist actigraphy
and FO determined via indirect calorimetry. Sleep onset latency
was reduced under MTC, but not under PLA (MTC 4.3 £ 0.6
vs. PLA 10.0 + 1.9 minutes; P = 0.01). Correspondingly, total
sleep time under MTC was greater than PLA (MTC 430£14 vs.
PLA 39813 min; P=0.01). Under MTC the number of awak-
enings was less (MTC 18+2 vs. PLA 2343; P<0.01), and sleep
efficiency increased (MTC 89%] vs PLA 84x1 %; (P<0.01).
No conditional differences or time effects were observed in FO
(P>0.05), blood lactate (P>0.05), core temperalure {(P>0.05),
citaneous vascular conductance (P>0.05), or rating of perceived
exertion (P>0.05) during steady state exercise, In conclusion,
7-day TC supplementation improved sleep duration/quality but
failed to influence subsequent FO or physiological parameters
during 2 single bout of exercise.

Effect of caffeinated gum on a battery of soccer-specific tests
in trained university-standard male players

MK Ranchordas!, G King!, M Russell', C Rodgers!

IThe Academy of Sport & Physical Activity, Sheffield Hallam
University, Sheffield, UK

The purpose of this study was to determine whether catleinated
gum would improve performance in a battery of soccer-specific
tesks typically used by teams to assess performance and fitness.
In a double-blind, randomised design, ten trained university-
standard soccer players (age 19£1 years; body mass 75.5+4.8
kg; stamre 1.80 +0.10 m) chewed a caffeinated gum (Milatary
Energy Gum, Chicago, IL) that contained 200 mg of caffeine
and a placebo gum with the same appearance on two separate
occasions separated by 7 days. After a standardised warm up,
the gum was chewed for 5 minutes before participants per-
formed a 20 m sprint, a maximal countermovement jump test
and the Yo-Yo intermittent recovery fest level 1 (Yo-Yo IR1).
Performance on 20 m sprint times was not different {caffcine =
3.240.3 vs placebo = 3.1+0.3 5; P = 0.567), but the caffeinated
gum did allow players to cover a greater distance on the Yo-Yo
IR {caffeine = 17542156 vs placebo = 17192139 m; P=0.016)
and increased maximal countermovement jump height (caffeine
= 47.1£3.4 vs placebo = 46.1:63.2 cm; P = 0.008). Chewing
catfeine gum for 5 minoles immediately before performing a
battery of soccer specific tests enhanced performance by 2.0%
on the Yo-Yo IR1 and by 2.2% on the maximal countermove-
ment jump test but had no effect on 20 m sprint limes in trained
university-standard soccer players.

Sodium hicarbonate ingestion improves cycling perfor-
mance, irrespective of single or split dose ingestion

RL Jones!, T Stellingwerff2, P Swinton?, GG Artioli!, B Saun-
ders* C Sale!

'Musculoskeletal Physiology Research Group, Sport, Health
and Performance Enhancement (SHAPE) Rescarch Centre,
School of Science & Technology, Nottingham Trent University,
UK. 2Canadian Sport Institute — Pacific, Victoria, Canada.

33chool of Health Science, Faculty of Health and Social Care
Ruilding, Roberi Gordon Universily, Aberdeen, UK.

Laboratory of Applied Nutrition & Metabolism, School of
Physical Education, University of Sio Paulo, $io Paulo, Brazil.

Split dose sodium bicarbonate (SB) supplementation protocols
may minimise the gastrointestinal discomfort associated with
single dose ingestion. In consideration of athletic competition
protocols, the most practical time for a second SB dose is fol-
lowing the warm-up. This stedy examined the effect of single vs
split dose SB ingestion on blood bicarbonate and cycling perfor-
mance following a high-intensity warm-up. Twelve physically
aciive males (age 212 y; body mass, 794 kg) completed four
experimental sessions. Individuals consumed either a single (0.3
gky ' body mass (BM)) or split (0.2 gkg BM) dose of placeho
(PLA) or SB 3 h prior to a high-intensity warm-up. During the
split dose condition an additional 0.1 gkg! BM was provided
immediately following the warm-up. Participants then rested
for 30 min before performing a cycling capacity test at 110%
Was (CCT10w), until volitional exhaustion. The Institutional
Ethics Review Committee approved the study. Fingertip capil-
lary blood samples were taken throughout the sessions, with
total work done (T'WD?) recorded as the outcome measure for
the CCT)1o¢. SB ingestion raised blood bicarbonate levels from
baseline {P<0.001) with an additional 2 mmolL-! increase fol-
lowing the single dose compared to the split dose (P<0.001).
After the HI warm-up, blood bicarbonate levels were greater
than PLA only during the single dose SB condition (P=0.003).
The decline in blood bicarbonate following the CCTgq (PLA:
7.1 mmolL; Split: 7.4 mmolL™; Single: 9.4 mmolL) was
influenced by SB ingestion, but not dosing strategy. SB inges-
lion improved TWD by ~8kI compared to placebo following
both dosing strategies (Single: +179%; Split +23%; P<0.001).
These data saggest that high-intensity cycling performance is
increased lollowing SB supplementation, irrespective ol single
or split dose ingestion protocols, despite greater increases in
blood bicarbonate with the single dose.

Warm-up intensity does not influence the beneficial effect
of sodium bicarbonate ingestion on cycling performance

RL Jones', T Stellingwerff2, P Swinton®, GG Attiolil, B Saun-
ders? C Sale!

Musculoskeletal Physiology Research Group, Sport, Health
and Performance Enhancement (SHAPE) Research Cenire,
School of Science & Technology, Nottingham Trent Univer-
sity, UK.

XCanadian Sport Institute ~ Pacific, Victoria, Canada.

*School of Health Science, Faculty of Health and Social Care
Building, Robert Gordon University, Aberdeen, UK.

4Laboratory of Applied Nutrition & Metabolism, School of
Physical Education, University of Sfo Paulo, Sao Paulo, Brazil.

Increasing blood bicarbonate concentration via sodium bicar-
bonate (SB) ingestion is associated with improved high-inten-
sity (HI) exercise performance. SB ingestion is commonplace
with competitive athletes to aid HI performance, yet these
individuals also complete HI warm-up (WU) protocols prior
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to exercise. The impact of WU intensity on blood bicarbonate
concentrations and performance following SB ingestion remains
unknown. The study examined the effect of WU intensity on
blood bicarbonate and cycling performance following ingestion
of 0.3 gkg! body mass placebo (PLA) or SB. Twelve physically
active males (age, 21+2 y; body mass, 7924 kg) completed four
experimental trials. Individuals consumed either PLA or 88 3
h prior to a HI or low-intensity (LI) WU. Participants rested for
30 min before performing a cycling capacity test at 110% W,
(CCT | g), until volitional exhaustion. The Institutional Ethics
Review Committee approved the study. Fingertip blood samples
were taken throughont the sessions, with total work done (TWD;
in kI) recorded as the outcome measure for the CCTypqe. SB
consumption raised hlood bicarbonate levels from baseline
(LI: +6.8+1.6 mmol-L-Y; HI: +6.0+1.6 mmolL-!; P<0.001) with
no change following PLA. Completion of the WU reduced
blood bicarbonate in all conditions (P<0.001), with greater
declines evident following the HT WU (LI: -8.5+3.0 mmolL;
HI: -12.7+£3.9 mmolL-!; P=0.005). §B ingestion also resalted
in greater declines in blood bicarbonate following WU when
compared to PLA (P=0).02). Duriag the 30 min rest period the
blood bicarbonate recovered, dependent upor WU intensity and
SR ingestion. TWD was unaffected by WU intensity, yet was
improved following SB ingestion (~7kJ; P<0.001) during both
the LI (+22%) and HI (+17%) conditions. These data suggest
that WU intensity dose not influence the subsequent benefit of
$B ingestion o cycling performance.

The additive ergogenic effect of B-Alanine and sodium bicar-
honate supplementation on repeated bouts of high intensity
cycle ergometry in male coliegiate athletes

A Dobson, J Adams

Department of Sport Science, Hartpury College, Hartpury,
Gloucestershire, UK

B -Alanine (B A) and sodium bicarbonate (SB) ingestion may
provide performance enhancing benefits by enhancing concen-
trations of their respective physiochemical buffers, counteract-
ing acidosis during intense exercise. Whilst there is extensive
literature on the individual performance enhancing effeets of
these supplements there is little research on their combined
effects. With institutional ethical approval, twelve male col-
legiate athletes (mean+SD: age 20+1y; body mass 94.5£16.8
kg; height 1.81:+0.81 m) volunteered to take part in the study.
Subjects performed 4 x 30 s high intensity sprints at 5% body
mass on a cycle ergometer interspersed with a 180s passive
recovery period, before and after a 28 day supplementation
period. A computerised software package linked to the cycle
ergometer was used to record peak power output (PPQO) and
mean power output (MPO) during each sprint. Blood lactate
(BL) and rate of perceived exertion (RPE) were measured at
the end of each sprint. Using a double-blind, randomized,
maiched paired experimental design, subjects were alocated to
either a glucose (placebo- PLY 8B or B A/ 8B supplementation
group. The B A/ SB group consumed 6.4g.day! of BA (split
between four servings) for 28 days and 0.3g.kg! body mass
of 8B 90 minutes prior to post supplementation testing. The
PL/ 8B group followed the same protocol but consumed 6.4g.
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day! of PL for 28 days. Delta changes for pre and post supple-
mentation were calculated for PPO, MPO, BL and RPE. Data
were then analyzed using 2 two way mixed design analysis of
variance (ANOVA), There was no difference (p> 0.05) in PPO
between the groups for sprint one (1134+58 vy 110440 W),
two (1039154 vs 1008145 W), three (1020+53 vs 101 7£40W)
or four (99842 vs 1005£49W), There was also no difference
{p> 0.05) in MPO between the groups for sprint one (603438
vs 609£40W), two (607236 vs 600+37TW), three (617£35 vs
604:42W) or four (596+36 vs 582+45W). BA/ SB supplementa-
tion led to increases in BL and RPE but this was not different
from the PL/ SB group. In conclusion the combination of A
and SB did not have an additive effect on repeated bouts of high
intensity cyele ergometry in male collegiate athletes.

Do female dance students meet the recommended dietary
intakes for athletes?

E K Lees, S Clarke, F Amirabdollahian

School of Health Sciences, Liverpool Hope University, Liver-
pool, L16 91D, UK

Dancers undergo huge pressure from the industry (o meet a
specific body size and shape, which can lead to eating disorders
and poor nutritional health. Numerous studies have identified a
higher prevalence of low body image satisfaction and negative
eating attifudes in dancers than in non-dancers. Often accom-
panicd with these issues is a failure to meet nutritional require-
ments, which can negatively impact on performance. Previous
studies have focused on dancers, but research into university
dance students is limited and there is a lack of investigation into
the nutritional status of dancers. The aim of this study was to
investigate whether femake dance students meet the nutritional
recommendations for athletes. After gaining ethical approval,
female dance students (n=15) were recruited from Liverpool
Hope University. Participants completed a three-day food diary,
Bating Attitudes Test-26 (EAT-26) questionnaire and were mea-
sured for height, weight and body fat percentage. The dietary
intake data was analysed nsing Microdiet software (v3) and
statistical analysis was conducted using SPSS Siatistics (v22).
The statistical significance level was set at 0.05. The resulis
showed that the dance sfudents’ carbohydrate intake was 3.1::1.2
(mean = 8D} g/kg BW/day, which is lower than the ACSM
recommendation of 5-7g/kg BW/day according to their activity
level of 25 hours of dance per week. The guideline for protein
intake for athletes is 1.2-2.0g/kg BW/day, but some dancers were
consuming less than this, with a mean intake of 1.120.4 g/kg
BW/day. The dancers also presented very low energy intake of
16084 kcal/day. In addition, 5 of the 15 of the dance siudents
scored above the cut-off in the EAT-26 for being at risk of an
cating disorder, The failure to meet the nutritional guidelines for
athletes may be due to the pressure the dancers feel to adhere to a
specific body image. This is likely to have detrimental effects as
insufficient energy, carbohydrate and protein intake can compro-
mise performance, lead to loss of muscle mass, cavse menstrual
dysfunction, decrease bone density and increase fatigue and
injury. This study emphasises the need to detect and intervene
with disordered eating patterns and low nutritional intakes that
are present in athletes in University settings.
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Sweating rate and dehydration levels in professional soccer
players after an official league match (Spanish Second
Division "B™)

G Gémez Vera!; F Del Valle Pascual®-2

1Sevilla FC SAD Medical Staff, Ciudad Deportiva Ramén Cis-
neros Palacios. Ctra, de Utrera, Km. 1, 41005 (Seville, Spain)

2Sport Nutrition Group. Andalusian Society of Sports Medi-
cine, SAMEDE (Seville, Spain)

One of the main reasons of performance loss is the dehydration
caused by inadequate liquid intake during physical exercise.
When 2% total body weight is lost due to the fluid loss, this
compromises many physiological and cognitive functions,
resulting in a decrease in performance. In soccer, to determi-
nate hydration strategies it is very important to maintain the
proper water balance and avoid a performance fall. Our aim
was to describe the sweating rate and the dehydration levels
in professional soccer players after an official league match
of the Spanish Second Division **B**, Thirteen professional
soccer players (20£2 years old, body weight 728 kg, height
17545 cm) were analyzed before and after the match. The
goalkeeper was excluded. The temperature during the match
was 31x1°C and relative humidity 61+4%. To assess weight
loss, players were weighed nude before and after the match.
The fluid intake calculation was determined by the difference
in volume of the bottles from the start to the final of the game
(2 bottles per player, one with 500 ml of mincral water, and
another with 500 ml of a liquid with a 20% carbohydrate and
0.6% sodium). The measurement was done with a measur-
ing cylinder. No player urinated during the game. Sweating
rate was calculated as: Sweating rate = (weight loss + liquid
intake — urine excreted)/ minutes of activity. We registered
an activity time of 85+33 minutes. Weight loss was 929+473
g (range 0 - 1800 g), equal 1.3+0.6% (range 0.0-2.3%) of
body mass. The liquid intake was 678+395 ml (range 290 -
1620 ml), and the sweating rate was 20+10 ml/min”! (range
0-37 ml/min-'). The liquid intake from the studied sample
was not enough for remedying the liquid loss caused by the
dehydration. Therefore, it would be necessary to incorporate
new hydration strategies that aim to achieve and maintain a
proper water balance.

FatMax test during hilly running exercise in mice
K Ishihara
Department of Agriculture, Ryukoku University, Japan

Fat oxidation is of interest to endurance athletes and scien-
tists. FatMax is the exercise intensity that elicits maximal
fat oxidation. However, measurement of FatMax is rarely
conducted in small rodent research, because fat oxidation of
trained mice keeps increasing and does not clearly show a
decrease phase during running. The present study investigated
the effect of incline of the treadmill on FatMax and maximum
oxygen consumption in trained and untrained mice. Male

ICR mice were divided into two groups. Each group of mice
was housed in standard cages with or without running wheel.
Mice ran to their maximum speed (5 to 40 m/min) on motor
driven treadmill after 7 weeks of spontaneous running train-
ing period. Oxygen consumption (VO2) and carbon dioxide
production (VCO2) were measured during running using mass
spectrometer for respiratory analysis (ARCO-2000, Japan).
Maximum running test was repeated six times and incline
of the slope was differed (0, 10, 20, 30, 40, and 50) in each
running test. Peak oxygen consumption (VO2peak) was cor-
related the incline of slope (P < 0.05). VO2peak was different
among training and sedentary group at the incline of 30 and
40°, Peak of fat oxidation was observed at the incline of 20,
30 and 40°, and exercise intensity of maximum fat oxidation
(FatMax) was higher in training group than sedentary group
(P <0.05). Serum lactic acid level was lower in training group
than sedentary group at the exercise intensity of FatMax (P <
0.05). Repeated measurement ol VO2peak at the incline of 40°
showed a correlation (P < 0.05). In conclusion, measurement
of FatMax and VO2peak should be conducted at an incline of
30 or 40° in mice. This work was supported by a grant from
Sugiyama Sangyo Kagaku Institute.

A systematic review and meta-analysis of randomized clini-
cal trials of the herbal extract EPs 7630 in acute respiratory
tract infections with relevance to adult performance athletes

M Wakeman

School of cancer sciences, University of Birmingham, Edgbas-
ton, Birmingham B15 2TT, UK

Athletes are at higher risk of contracting upper respiratory
tract infections (URTI) during periods of intense training
and following competition. A recent placebo-controlled study
showed that prior 28 day treatment with the licensed herbal
medicine EPs 7630 (Pelargonium sidoides extract) increased
production of secretory immunoglobulin A in saliva, reduced
interleukin-6 in serum, and likewise interleukin-15 in the
serum and nasal mucosa in marathon runners subjected to an
intense running session. This suggests EPs 7630 can exert a
modulating influence on the immune response in the upper
airway mucosa in athletes subjected to intense physical
activity with the authors suggesting it is potentially able to
prevent upper respiratory illness in athletes. To consider these
observations in a clinical context, a review of double-blind,
randomized, placebo-controlled trials of the efficacy and
safety of Pelargonium sidoides preparation EPs 7630 in adult
patients with acute bronchitis (AB) or acute rhinosinusitis
(ARS) was completed. 10 trials met selection criteria, and 8
were identified as suitable for initial review, with a total of
3,392 participants (AB: 6/8 trials; ARS: 2/2 trials ) In ARS,
all trials included adults only whereas in AB, patient groups
also included children and adolescents, both of which were
excluded for the purpose of this analysis. 3 trials of 809 adults
experiencing AB were subsequently analysed and 2 trials of
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375 participants with ARS. In the meta-analyses of efficacy,
EPs 7630 was superior lo placebo in reducing both symptom
severity and time until complete recovery for all indications
investigated. Significant advantages for EPs 7630 were also
observed for time until the onset of a meaningful treatment
effect, global therapy outcome, and days of incapacity. No
serious adverse drug reactions were reported, EPs 7630
is efficacious, safe, and well-tolerated in the symptomatic
management of acute respiratory tract infections such as AB,
ARS, in adulis. Tt is well suited for use in performance athletes
having been screened in UKAS testing Laboratory 1187 and
found to contain no prohibited contaminants.

Habitual meal frequency, body composition and blood lipid
profile in non-competitive bodybuilders

T Ispoglon, RM Mackenley, K Hind, M Barlow, M Butterworth,
L Sutton

Institute for Sport, Physical Activity and Leisure, Carnegie
Research Institute, Leeds Beckett University, UK

The ultimate aim of bodybuilding is to achieve an aesthetically
pleasing physigue through gains in lean body mass (LBM) and
reductions in fat mass (FM). Favourable blood lipid profile
(BLP) adaptations have been reported but research is equivo-
cal. Total cnergy intake (EY) has been suggested Lo be one of
the biggest dietary predictors for optimum bedy composition
with daity distribution of meals less important. However, high
quality protein per meal as a means to maintain muscle protein
synthesis suggests that higher daily meal frequency (MF) may
be a more appropriate dietary strategy. Our aim was to inves-
tigate the interplay between habitual MF, body composition
and BLP in non-competitive bodybuilders. Following ethics
approval, 44 males and 10 females met participation criteria,
Upper and lower 25% percentiles of response to number of
ealing occasions were calculated. Arranged into a low (LFG,
2.6x0.8: n=12, 28+5 years, 80.9%17.8 kg) or high (HFG,
6.6£0.8: n=12, 27+7 years, 85.2+16.8 kg) daily MF group,
participants completed a 3-day diet diary, had a dual energy
X-ray absorptiometry scan, and blood lipids measured. The
HEG (13.9+3.8%) had fower (P=0.024) %body fat than the
LFG (19.2+6.7%) but LBM in the HFG (70.2+14.4 kg) was
not different from that of the LFG (62.1+14.5 kg). Blood lipids
were within healthy range, while the HFG completed more
(P=0.000) weekly training sessions (4.3+0.8) than the LFG
{5.520.7). There was no difference in energy intake between
the groups: HFG 25644681 keal; LFG 22154533, Protein
intake in the HFG was higher (P=0.054) than the LFG (2.6+1.0
vs 1.920.5 gfkg /BW/d). Differences were not observed in fat
(1.2+0.6 and 1.4+0.6 g/kg/BW/d") or carbohydrate (2.5£1.4
and 1.9+1.1 ghkg/BW/d-' in LFG and HFG respectively)
intakes. In relative terms, the carbohydrate intake in the HFG
(2529%) was lower (P=0.027) than that of the LFG (35+12%).
In conclusion, BLP was within the healthy range in both
groups. Furthermore, higher MF was associated with better
sport-specific bady composition outcomes. This is potentially
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due to higher consumption of dietary proteins (35% of daily
El) resulting in optimisation of muscle synthetic response and
training capacily.

Free-living 24-hour dietary intake and glycaemie control
following experimental high versus low fat feeding in people
with type 1 diabetes

MD Campbell!, M Walker?, R Ajjan}, KM Birch?, JA Shaw?,
El Stevenson?, DJ West?

! Tnstitute for Sport, Physical Activity and Leisure, Camnegie
Research Institute, Leeds Beckett University, UK

2 Institute of Cetular Medicine, Newcastle University, UK

3 Multidisciplinary Cardiovascular Research Centre, University
of Leeds, Leeds, UK

This study assessed the influence of high versus low fat feed-
ing on subscquent dietary intake, insulin administration, and
slycaemic control in ten men with type 1 diabetes (HbA : 7.0
£ 0.5%). Subjects completed two experimental moming-time
triaks {(~07:30AM) in a randomised and counter-balanced fash-
ion. On both occasions participants consumed a meal matched
for carbohydrate and protein content, but containing either low
fat (5g fat: LF), or high fat (55g fati: HF). Insulin dose was
standardised and calculated according to the carbohydrate
content of the meal. Continuous glucose monitoring captured
interstitial glucose for 6-howrs under laboralory conditions
and a further 18-hours under free-living conditions. Free-
living seff-selected dietary intake and insulin administration
was captured using weighed food diaries. Following meal
ingestion, interstitial glucose peaked similarly at 60-mins
under both conditions (P<(0.05). Beyond this time, concen-
trations under LF returned to fasted, resting levels, whereas
concentrations remained elevated under HF throughout the
remaining 5-hour laboratory observation period. Having left
the laboratory and under free-living conditions, interstitial
glucose under HF was on average higher than LF across the
entire 18-hour period (HF 9.042.6 vs LF 6.4x1.0 mmol.l-"
P<0.05); compared to LF, participants under HF spent a
greater percentage of this time in hyperglyeaemic ranges
(HF 71% vs LF 5%; P<0.05) and less time in cuglycae-
mia (HF 28% vs LF 93%; P<0.05) despite simifar incidence
of hypoglycaemia (P20.03). Self-selected dietary intake was
similar between conditions with similar energy (HF 1974584
vs LF 2028+657 Kcal; P=0.05), macronutrient composition
{Carbohydrate: HF 45% vs LF 43%, Fat: HF 40% vs LF 42%,
Protein: HF 15% vs LF 15%; P20.05) and bolus insulin
(HF 9.8+1.6 vs LF 9.7£1.5 I; P20.05). Insnlin administered
as a correclive bolus was greater under HF (HF 5.2+0.7
vs LF 1.320.6 IU; P<0.05). In conclusion, meals with a high-
fat content predispose people with type 1 diabetes to sustained
hyperglycaemia for up to 24-hours following feeding which
may require additional insulin units to correct glycaemia.
Subsequent dietary intake under free-living conditions does
not seem to be influenced by acute high-fat feeding.
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Adding Fish Oil to Whey Protein, Carbohydrate and Vita.
min D Improves Eccentric-Exercise Recovery in Soccer
Players

D Philpott, C Dennelly, T . HWalshe, J Dick, § Galloway, KD
Tipton and OC Witard

University of Stirling, UK

Soccer players often experience eccentric exercise-induced
muscle damage due to the physical demands of soccer match-
play. An improved muscle functional recovery from eccentric
exercise has been shown with protein feeding. Since fish oil
derived n-3 polyunsaturated fatty acids {n-3PUFA}) exhibit
anti-inflammatory properties, combining fish oil with protein
may facilitate recovery. Therefore, the primary aiin of the pres-
ent study was to assess the infiuence of 6 wk supplementation
with a multi-ingredient beverage containing a combination of
n-3PUFA, whey protein and vitamin D on muscie function and
soreness, inflammation and soccer performance during exercise
recovery. Competitive soccer players (n=30) were assigned to
one of three conditions, The experimental condition {(FO) con-
tained n-3PUFA (550mg DHA, 550mg EPA), whey protein (15
) and vitamin D (3ug). The protein control (PRO) contained
whey protein (15 g) and vitamin D (3.9 pg) and the eucaloric
control condition (CHO) contained carbohydrate. Ecceniric
exercise consisted of 12 sets of unilateral knee extension/
flexion contractions on both legs separately. Eccentric exercise
impaired maximal force and increased ratings of muscle sore-
ness (p<0.05). Post supplementation, blood %n-3PUFA/total
PUFA was greater in FO (36 + 6) vs. PRO (24 % 3, p<0.05) and
CHO (23 £ 2, p<0.05). Maximum force loss during recovery
tended (p = 0.10) to be less in FO (~19 £ 22%) vs. CHO (-30
+ 10%). Muscle soreness {(dominant leg), expressed as AUC
during 72 h exercise recovery, tended to be less in FO (791 +
549 mm x 72 h) vs. PRO (1403 =779 mm x 72 h, p=0.08) and
CHO (1298 + 621 mm x 72 h p=0.10). The blood concentration
of c-reactive protein tended (p=0.09) to be lower in FO (AUC:
42 + 11 mgfL. x 72 h) vs. CHO (AUC: 83 £ 42 mg/L x 72 h,
p<0.05). FO elicited a possibly (82-85%) beneficial effect on
counter movement jump performance vs. PRO and CHO. Tn
summary, a juice-based multi-ingredient beverage, conlaining
n-3PUFA, whey protein and vitamin D, appeats to mediate &
reduced feeling of muscle soreness after eccentric exercise and
translates into improved muscle function and soccer-specific
performance during acute recovery. Hence, the benefit of whey
protein ingestion to exercise recovery in competitive soccer
players is enhanced by adding n-3PUFA and vitamin D.

Case study: the use of smartphone application technology
to improve dietary practices, nutrition knowledge and body
composition of a female international rughy union player

C Curtis!, M Russe!l?, MK Ranchordas?

1, School of Sport, Health and Applied Science, St Mary’s
University, Twickenham, UK

2, School of Social and Health Sciences, Leeds Trinity Univer-
sity, Leeds, UK

3, Academy of Sport and Physical Activity, Shefficld Hallam
University, Sheffield, UK

Nutrition application (app) technology may offer a cost-effec-
tive and novel method of maintaining better communication
between athletes and practitioners at times of the scason when
such interactions may be limited (i.e. periods separating live-
in training camps). In contrast to clinical populations, limited
research has profiled the use of nutrition app technology within
athletic cohorts. With indices of nutrition knowledge, body
composition and dietary intake of primary interest, this case
study reporls the cffects of implementing nulrition app usage
with a female international rughy union player (19 years old, 6
international U20s caps). Anthropometric data, a general nutri-
tion knowledge questionnaire (GKNQ) and a 3-day food diary
were collected before and after an 8-week in-season period that
separated two consecutive training camps. Normal communica-
tion methods between camps were complemented by the use
of app technology (Meallogger, New York) which allowed
photo and text commentary interactions between the athlete and
performance nutritionist. Daily energy intake increased (2029
kCal.d! to 2213 kCal.d"), GKNQ scores improved {68 to 76;
+119%) and body composition benefitted (8-site skinfold sum
£33mm to 112mm) from the 8-week peried that required the
upload, and subsequent commentary on, 161 meal photographs
(~2.8 meals a day). By means of comparison, such changes were
not observed in a comparable control player who completed the
8 week programme but did not receive the additional support via
nutrition app technology. In scenarios where athlete-practitioner
communication may be limited, the use of a nutrition app may
be of benefit to the performance putritionist to increase nutri-
tion knowledge and body composition in team sport players.

Keywords: Rugby Union, Female, Smartphone App, Body
Composition

Association between muscle strength and immune system
biomarkers in older adults

B Strasserf, D Marcos-Pérez?3, M Sénchez-Flores??, A
Masedat, M Gostner!, L Lorenzo-Lépez*, E Pisaro?, JC
Milldn-Calenti!, D Fuchs®, V Valdiglesias®, B Laffon?

Division of Medical Biochemistry, Medical University, Inns-
bruck, Austria

niversidade da Corufia, DICOMOSA Group, Department of
Psychology, Area of Psychobiology, Spain

3Universidade da Corufia, Department of Cell and Molecular
Biology, Spain

+Universidade da Coruiia, Gerontology Research Group, Insti-
tuto de Investigacién Biomédica de A Coruiia (INIBIC), Spain

SDivision of Biological Chemistry, Biocenter, Medical Univer-
sity, Innsbruck, Ausiria

Aging is associated with immune system dysfunction which
may increase the risk of infections, autoimmune discases, and
cardiovascular or neurodegenerative disorders, Little is known
about the association between muscle strength and immune
system biomarkers in older-aged individuals. In 153 individu-
als (96 females, 57 males), aged 65-100 years, concentrations
of neopterin, tumor necrosis factor {TNF)-¢, serum soluble
tumor necrosis factor receptor type2 (STNF-R75), interleakin
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6, C-reactive protein (CRP), kynurenine to tryptophan ratio
(Kyn/Trp), and muscle strength using hand-grip dynamometry
were determined. The cutoff for considering Jow grip strength,
adjusted for gender and body mass index, was established based
on the Fried definition of frailty {fowest 20%). One-year mortal-
ity risk was estimated using the Charlson’s comorbidity index.
Individuals with Iow grip strength (0=40; 16% females, 44%
males) showed higher levels of TNF-a (p<0.05) and sTNF-
R75 (p<0.001) concentrations compared to individuals with
normal grip strength, In addition, grip strength correlated with
STNFE-R75 (p<0.01), neopterin {p<0.05), and CRP (p<0.05)
concentrations, whereas Kyn/Trp was only weakly associated.
After adjustment for age, only the association between sTNF-
R75 and grip strength remained significant, One year mortality
risk was significantly associated with biomarkers of immune
activation (all p<0.001): sTNF-R75 (ri=0.417), neopterin
(ri=0.278), Kyn/Trp (r1=0.277), and kynurenine (ri=0.230).
Tnereasing concentrations of immune system biomarkers with
older age indicate that the process of aging in healthy indi-
viduals is assoctated with immune activation especially of the
T-cellfmacrophage system. The immunobiological alterations
correlated with muscle strength of individuals. Randomized
intervention studies aiming to increase muscular strength in
older adults, have to show whether the observed associations
arc causal and whether immunosenescence can be prevented
by increased muscular strength.

Bedy water assessment using bisimpedance spectroscopy
during rapid weight loss and recovery in Japanese wrestlers

K Shiose!, E Kondo?, H Sagayama®, Y Yamada®, T Osawa’, K
Motonaga’, § Ohuchit, A Kamei!, K Nakajima', ¥ Higakié, H
Tanakab, H Takahashi.

1, Japan Institute of Sports Sciences, Japan;
2, Osaka University of Health and Sport Sciences, Japan;
3, Japan Society for the Promotion of Science, Japan;

4, National Institutes of Biomedical Innovation, Health and
Nutrition, Japan;

5, Juntendo University, Japan;

6, Fukuoka University, Japan

Athletes in weight-category sports conduoct rapid weight loss
(RWL) followed hy weight regain (WR) before competition.
Body water assessment during RWL and WR is important for
monitoring changes in body composition and for predicting
excessive dehydration. Bioimpedance spectroscopy (BIS) is
an easy too} for assessing body water status, In contrast to
the single-frequency impedance technique, BIS can assess
extra- and intra-cellular water (ECW and TCW) content, and
total body water (TBW) content separately. However, assess-
ment of body water change, using BIS during RWL and WR,
has not been well validated. This study aimed to determine
the validity of BIS method, as compared to the stable isotope
dilution technigue, for measuring changes in TBW in Japanese
wrestlers. Ten male Japanese collegiate wrestlers were asked
to conduct RWL {i.e., loss of 6% of body mass in 53 hours)
by a self-selecied method, followed by WR in 13 hours, with
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a prescribed diet (energy 2886+310 kcal, protein 6449 g, fat
60210 g, and carbohydrate 522147 g). Body composition using
an air plethysmography displacement system, TBW using a
stable isotope dilution technique (TBWnyy), and ECW and
ICW using BIS were determined at baseline, post-RWE, and
post-WR. TBW assessed by BIS (TBWy;s) was caleulated as the
sum of ECW and ICW. Body mass, fat mass, and fat-free mass
decreased post-RWL (73.68+7.99 to 68.96+7.65 kg, 8.7+2.2 10
7.242 1 kg, and 65.0+7.0 to 61.8+6.3 kg, respectively; P < 0.05).
Body mass and fat-free mass recovered post-WR (71.84+7.71
and 64.31+6.42 kg, respectively; P < 0.05 compared with
post-RWL), The ECW/ICW ratio assessed by BIS decreased
post-RWL (0.68 + 0.03 1o 0.65 +0.03, P < 0.05), and recovered
post-WR (0.69 + 0.03 P < 0.05 compared with post-RWL}.
Both TRWpyw and TBWys decreased post-RWL (46.4£5.2
to 43.2+4.8 L, and 48.6+6.9 to 45.346.0 L, respectively; P <
0.05) and recovered post-WR (46.5+4.9 L and 47.5£6.6 L, P <
0.05 compared with post-RWL). The change in TBWps from
baseline to post-RWL was stmilar to that in TBWyrw (-3.320.3
and -3.220.2 L, P=0.720), but the change in TBWpyy from post-
RWL to post-WR was smaller than was observed for TBWniw
(2.1+0.3 and 3.2+0.2 L, P < 0.05). In coitclusion, BIS provides
accurate assessment of dehydration status during RWL, but
underestimates the rehydration status during WR.

The effect of an acute dose of inorganic dietary nitrate on
intermittent sport-related performance in heat.

K Smith, M Ross
School of Applied Science, Edinburgh Napier University, UK

Dietary nitrate (NO;y?) has been shown to improve endurance,
self-paced events and intermittent, high-intensity exercise in
temperate environments through its effect on enhanced blood
flow, reduced O, and improved skeletal muscle efficiency. How-
ever, the ergogenic effects on sport-related performance in the
heat has yet to be studied. The impact of heat siress on aerobic
performance is well documented, where a rise in cardiovascu-
lar strain mediates a decrease in Oyug, TWelve trained males
(MeanxSD age 2214 y: body mass 80.4+5.8 kg; Oux 4626
mlkgtmin) ook part in a randomised, double-blind crossover
study. Participants ingested a nitrate rich (NR) beetroot juice
shot (8.2 mmol NOy) or a placebo (PLA) (< 0.004 mmol NOy)
3-hours prior to performing an intermittent sprint test in both
hot (30°C, 70% RH) and temperate (22°C, 35% RH) conditions.
The cycle ergometer protocol consisted of Iwenty maximal 6s
sprints interspersed by 114s of active recovery, where heart
rate (HR), RPE and core temperature {Tc) were measured
throughout. No significant treatment effects were found on
sprint petformance in hot or temperale environments (p > 0.05).
Mean peak power in heat following NR was not reduced (p =
0.056; d = 0.28) compared to the PLA (659100 W vs, 693139
W, respectively). Similarly, total work done was not reduced
in heat following the NR supplement (6611 kJ vs. 70£15 kJ,
respectively; p=0.101, d =0.28) . The NR supplement did not
reduce (p=0.081, d = 0.27) mean power in heat (5432101 W)
compared to PLA (575133 W). No differences were found in
HR, Tc and RPE between treatments in either environmental
condition {p > 0.05). There were no performance differences
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between supplements in temperate conditions (p > 0.05). In
heat, acute dietary NOy supplementation did not significantly
reduce high-intensity, intermittent performance , though eight
of the twelve subjects experienced performance decreases. An
acute dose in heat may or may not aftect performance negatively
but it is hypothesised that a longer, loaded dose would elicit
a detrimentat effect on performance. An acute dose of dietary
NOy offered no aid to intermitient, sport-related exercise in
ambient conditions,

A Paleolithic hiking intervention improves acute but not
chronic clinical markers of health in athletic male adults

T Krusche, P Piaten

Department of Sports Medicine and Sports Nutrition, Faculty
of Sport Science, Rubr-Universitit Bochom, Germany

Imitation of Paleolithic lifestyle is associated with health-
improving effects. Previous studies mainly described the
benefit of a Paleolithic-like diet {(PD) or Paleolithic-like
movement pattern (PM) for overweight or diabetic people
with a high cardiovascular risk. Aim of the study was to
investigate the health-improving potential of a Paleolithic-like
intervention for healthy athletic male adults. A group of (2
healthy athletic young adults (age=22+2 y; BMI=23.4+2.0
kg/m?; VOmax=57.9+4.1 mL/min/kg) was exposed to the
rural area of Lapland including PM and PD for 10 days (daily
hiking distance: 13.0£2.5 km, 1 day rest). Testing occurred
6 days before, 6 days after the start of, and one day after
(d-6, d6, d+1) the intervention, and again 3 months after the
end of the intervestion (d+91). Parameters included serom
glucose (GLU)Y, total cholesterol (CHO), high density lipo-
protein cholesterol (HDL), and triglycerides (T'G). Further,
body mass (BM), fat mass (FM) and systolic blood pressure
(SBP) were measured. We found a decline of BM, FM, SBP,
CHO, GLU and TG during and directly affer the intervention
(p<.05) (BM: d-6=76.022.1, d6=74.0+£1.9, d+1=73.1%1.9
kg; FM: d-6=12.520.4, d+1=11.1£0.4 %; SBP: d-6=124£11,
d+1=11328 mmHg; CHO: d-6=3.820.2, d6=3.4+£0.2,
d+1=3.6+0.2 mmol/L; GLU: d-6=5.1+0.1, d6=2,8+0.7,
d+1=4.7+0.1 mmol/L; TG: d-6=0.8+0.1, d6=0.6+0.0,
d+1=0.620.0 mmol/L, respeciively). HDL increased on d-+1
but remained unchanged during and 91 days after the inter-
vention (p>.05) (d-6=1.3+0.1, d6=1.220.1, d+1=1.5%0.1,
d+91=1.4x0.1 mmol/L, respectively). 3 months after the
intervention BM increased and GLU decreased compared
to d-6 (p<.05) (d+91: BM= 77.8£2.1 kg; GLU=3.7£0.2;
manol/L, respectively). FM, SBPF, CHO and TG regained the
same values compared to pre-intervention (p=>.05) (d+91:
FM=12.7+0.5 %; §BP=123+10 mmHg; CHO=3.7+0.2;
TG=0.8+0.1 mmol/L, respectively). 10-day Paleolithic-like
lifestyle intervention had acuic small beneficial effects on
some health related parameters in healthy physically active
male adults. The intervention did not result in any longer-
lasting effects on the parameters uader investigation. How-
ever, the regain of BM 3 months after the intervention was

not due do an increase in FM, indicating some lasting positive
effects in young and healthy male adulis.

Evolution of the body fat percentage of a professional soccer
team over three seasons. (Spanish First Division™La Liga™)

F Del Valle Pascuall-2, G Gémez Vera?
tSevilla FC SAD Medical Staff.

2Sport Nutrition Group. Andalusian Society of Sports Medicine
(SAMEDE, Spain)

Nowadays, Soccer is the sport which has the most practifio-
ners, besides a lot of supporters. Professional football clubs,
which play in the biggest leagues and championships, count
on an increasingly high budget. This has led to soccer players
receiving the best medical care, aiming to maintain an appro-
priate health and performance status, among other aspects.
To provide these services, it is necessary that doctors, fitness
coaches, rehab filness coaches, physiotherapists, psycholo-
gists and nutritionists work closely together. The multidisci-
plinary approach of all these specialists can bring the players
towards success. At the beginning of the season, one of the
factors to monitor is the nutritional assessment, where the
body composition measure is. The body fat percentage is one
of the factors to consider, since the references values in elite
soccer players have proved a better performance and lower
injury risks. For this reason, it is vitally important to know this
percentage, in order to provide an ideal competition weight
to the players. It will contribute to improve the nutritional
strategies which will help them to enhance their performance.
The aim of this study was to describe the evolution of the
body fat percentage of a professional soceer team, over three
seasons. Twenty five players from several nationalities and
from the same team were tollowed for three seasons. Their
apes, body weight and height were 2444, 28+2 and 2943
years ofd, 7527, 775 und 7626 kg, and 1796, 1786, 179£6
cm in the season [3/14, 14/15 and 15/16 respectively. We
analyzed the triceps, subscapular, supraspinale and abdomi-
nal skinfolds following the guidelines of The International
Society for the Advancement of Kinanthropometry (ISAK),
by accredited researchers, calculating the body fat percentage
using the Faulkner formula. The highest body fat percentage
was found in July, at the beginning of the pre-season (12+2%,
12+1% and 11x1% in the season 13/14, 14/15 and 15/16
respectively). Comparisons between measurements were
performed by analysis of variance (ANOVA), for checking
the level of significance of the mean fat percentage of each
of the monthly measurements per season. No differences (p>
0.05) between the means monthly measurements per season
were found. Despite the absence of significant differences,
we concluded that the body fat percentage can change due
to different lactors, such as the ups and downs of the team
in the championships or injuries. In the pre-season, players
come with the highest levels of body fat percentage, There-
fore, dictary monitoring of the players must be the key to
improving their performance during the season.
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Effect of acute NO pathway supplementation on flow medi-
ated dilation of the lower limb assessed by near infrared
spectroscopy.

T Le Roux-MaHounf!2, F Vibert2, A Diomandé-?, S Doutre-
leau'?, § Verges?

"WJniv. Grenoble Alpes, HP2 laboratory, Grenobie, France;
NSERM, U042, Grenoble, France;

Nitric oxide (NO) has several important implications in the
body especially at the vascular level. It is implicated in the
vasomotor mechanisms that regufate the diameter of the vessels
in different physiological and pathological conditions. There
are two main NO production pathways, one is NO synthase
(NOS) independent with reduction of nitrate to nitrite and then
nitrite to NO, and the other is NOS dependent by converting
arginine to NO and citrulline. The objective of the study was to
evaluate the effect of acute nitrate and citrulline supplementa-
tion on post-ischemic vascular response in healthy subjects.
Fourleen subjects performed two leg vascular occlusion Lests,
3 days apart. They were randomly assigned to consume adrink
containing either 300 ml of beetroot juice which supplied 1200
mg of nitrate added with 6 g of citrulline (N+C) or a placebo
(P1). Changes in oxyhemoglobin (HbO,) and total hemoglobin
{Hbtot) concentration were recorded by near infrared spectros-
copy (NIRS) on the thigh and calf muscles. The reperfusion
period was characterized by the difference between the baseline
orthe value at the end of occlusion period and the post-ocelusion
maximal values (Amax/baseline and Amax/min respectively)
and area under the curve (AUC). Hbtot increased to a larger
extent during the reperfusion period for the thigh {Amax/base-
line 21.3 versus 19.5 umol, p=0.030; Amax/min 20.5 versus
17.6 pmol, p=0.010; AUC 821 versus 627 mmol.s, p=0.003)
and the calf {Amax/bascline 20.0 versus 16.8 pmol, p=0.010;
Amax/min 15.3 versus 12.9 pmol, p=0.010; AUC 515 versus
400 memol.s, p=0.029) in the N+C versus Pl condition. Similar
resulis were found for HbO, for the thigh (Amax/baseline 13.7
versus 12.5 umol, p=0.010; Amax/min 30.2 versus 28.7 pmol,
p=0.020). Calf HbO, Amax/baseline only was different in
N+C versus P1 (15.0 versus 13.6 pmol, p=0.010), The largest
post-occlusive HbQ; and Fbtot responses observed after N+C
intake suggest a greater vasodilation which may be due to an
increased NO availability via the activation of the two main
NO production pathways,

Vitamin B, and B, nuiritional status in elite Polish athletes
B Szczepatiska, J Malczewska-Lenczowska, R Michalski

Department of Nutrition Physiology and Dietetics, Institute of
Spori - National Research Institute, Warsaw, Poland.

Vitamins B, and B, are necessary in the encrgy-producing path-
ways of the body. There is evidence that marginal or subclinical
deficiencies of these vitamins might cause a decline in athletic
performance; therefore the purpose of the present study was to
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examitte of B, and By vitamin status and estimate the frequency
of the risk of a deficiency of both vitamins in elite Polish athletes
representing different sports. In Lhe period of 2000-2014, the
risk of vitamin B, deficiency was determined in 814 healthy
athletes: 515 males and 299 females (28735 total measurements,
1896 in males and 979 in females), and risk of vitamin Bg defi-
ciency in 894 athietes: 567 males and 327 females (3290 total
measurements, 2142 in males and 1148 in females). To assess
vitamin B, and By status the enzymatically determined activa-
tion coefficients (AC) of erythrocyte transketolase (ETK) for
vitamin B, and of erythrocyte aspartic aminotransferase (EAST)
for vitamin B, were used. The cutoff valuses > 1.25 for ETK AC
and > 1.85 for EAST AC were accepted as criteria of deficit of
vitamin B, and By, respectively. The ranges of BTK AC 1.20-
1.25 for vitamin B, and of EAST AC 1.7-1 .85 for vitamin By
were classified as marginal deficiency. The Shapiro-Wilk test
was applicd to test normality of the data and the ANOVA with
the post hoe Tukey’s HSD test was used for statistical analysis.
The risk of vitamin B; deficiency was found in only 2% of all
athletes. In the case of vitamin Bg the risk of deficiency was
higher, |19, while its marginal deficiency was observed in 22%
of subjects. The risk of deficiency of vitamin B was higher
than vitamin By, both in individual years and in different sports.
Athletes practising anaerobic sports were more exposed (o the
risk of vitamin B, deficiency than those practising endurance
disciplines. Furthermore, women were more exposed to the
risk of deficiency of both vitamins than men. The relatively
high prevalence of vitamin Bg risk among athleies confirms
the need to monitor the nutritional status of this vitamin. The
study was supposted by the Ministry of Sport and Tourism of
the Republic of Poland (2000-2014)

Relationships hetween vitamin D and iron status in male and
female athletes

I Malczewska-Lenczowskal, J Orysiak!, B Szczepanska',0
Surala!, D Sitlowski2, K Witek?

Department of Nutrition Phystology and Dietetics, Institute
of Sport, National Research Institute, Warsaw, Poland

Department of Physiology, Institute of Sport, National
Research Institute, Warsaw, Poland.

IDepartment of Biochemistry, Institute of Sport, National
Research Institute, Warsaw, Polund.

Recent evidence suggests that vitamin D may affect iron regula-
tion and erythropoiesis by its influence on hepcidin as well as
on erythroid precursors. For these reasons deficit of vitamin D
may deleriorate iron status and increase the risk of anaemia.
We aimed to investigate whether vitamin D deficiencies have
an impact on iron status in normal and iron-deficient athletes.
The study ineluded 290 healthy subjects (175 males and 115
females), aged 15-34 years, representing volleyball, eycling,
canoeing, rowing, hockey, tackwondo and badminton. Blood
for analysis was withdrawn in different scasons. Vitamin D
status was assessed by measurements of 25(OH)D concen-
trations in serum. To assess iron status the concentrations of
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ferritin, soluble transferrin receptor (sTFR), iron and total iron
binding capacity (TIBC) were determined in seram. In addition
to blood morphology, the mean erythrocyte and reticulocyte
haemoglobin content (CH and CHr) and the percentage of
hypochromic erythrocytes (HY POm, LowCHm), reticnlocytes
(HYPOr, LowCHr) and microcytic erythrocytes (MICROm)
were determined. Concentrations of 25(0H)D <10 ng/m] were
classified as a deficit, values within 10-30 ngfml as an insuf-
ficient concentration, and values > 30 ngfml as normal. The
frequencies of subjects with 25(0H)D < 30 ng/mi were 48%
and 60% in females and males respectively, wherein deficit
of vitamin D (<10 ng/ml) was observed in 6% of females
and 12.6% of males only. Tron deficiency (without anaemia
symptoms) was identified in 42% of female and 13.7% of male
subjects. Despite the high prevalence of low concentrations
of vitamin D and iron deficiencies, regardless of gender there
were no associations between vitamin D concentration and
iron status indices concerning either serum variables (ferritin,
iron, TIBC and sTfR) or any haematological, i.e. red blood cell
and reticuloeyte, indices. These results indicate that vitamin D
status does not have an impact on indices of iron status at least
in athletes with normal and latent iron deficiency. Il cannot be
exciuded that more profound deficiencies of both vitamin D and
jron are required to observe the relationship between them. The
study was supported by the Ministry of Sport and Tourism of
the Republic of Poland (2014-2016)

Effect of physical activity intervention on overall physi-
cal fitness in women with and without Polycystic Ovarian
Syndrome (PCOS)

G Manjeekar, G Bhide

College of Home Science, Nirmala Niketan, Mumbai, India.

Polycystic ovary syndrome (PCOS) is a complex endocrine
disorder in women of reproductive age. It is associated with
increased tisk of type 2 diabetes, hypertension, coronary heart
disease, gestational diabetes and endometrial cancer. Physical
activity/exercise intervention is the first line approach to manage
PCOS. The present study evaluated the effect of a physical
activity intervention on outcome of PCOS and physical fitness
in women with and without PCOS. The study participants com-
prised of 24 young women aged 20-30y. These women were
divided in three groups- Conirol group-1(n=8, women without
PCOS with exercise intervention), Control group-2(n=8 women
with PCOS without exercise intervention) and Experimental
group (n=8 women with PCOS with exercise intervention).
Exercise intervention was given for 8 weeks to Control group 1
and Experimental group. The exercise included 30min of brisk
walking, 10-13min of stretching and muscular related activities
5 days in a week. Dietary nutrient intake (3days recall), body fat
{4 site-skin fold; Durnin Wometrsely equation}, body circumfer-
ences (waist, hip, thigh, calf), Hemoglobin and physical filness
assessment (Bruce protocol, muscular strength and endurance
and flexibility) was done at baseline, 4 weeks and 8 wecks.
The data were analyzed using SPSS version 16, with paired t
test, ANOVA and Pearson’s correlation. Exercise intervention

improved body composition in Control | and Experimental
group in terms of waist circumference {p<0.01) and percent
body fat, but weight loss was nol noticeable, Both these groups
showed improvement in aerobic capacity (VO2max 3219 to
3646 /K g/min) {p<0.01), muscuiar endurance (p<0.05) and
fexibility, with greater improvements in Experiment Group
(p<0.01). Exercise also improved the overall condition of
women with PCOS. In conclusion, exercise intervention for 8
weeks improved the overall fitness of women with and without
PCOS and also had a positive impact on PCOS condition.

Physiological effects of acute intake of Irish blackcurrant
juice during an ineremental cycling test in endurance
athletes.

G Byme!, L Murad!, D Stewert?
! Dept of Science, Institute of Technology, Tallaght.

2 The James Hutton Institute Invergowrie Dundee.

The pelyphenol compound anthocyanin present in blackcurrant
juice (RC) has been found to elicit positive biological action in
terms of cardiovascular and metabolic functions. Supplemen-
tation of BC may also enhance aercbic exercise performance.
With seven days intake of New Zealand blackcurrant powder, a
shift of the lactate curve was observed with 4 mmol /lof lactate
obtained at higher power output. Acute effects of BC intake on
respanses during exercise are not fully known. Therefore, the
actions of an acute intake of anthocyanins in BC may affect
exercise performance benefits in relation to blood lactate, power
output, heart rate and time in a standard exercise ramp test, This
study set out to ascertain if acute supplementation of a high dose
of BC affects responses during an incremental cycling protocol
in healthy trained cyclists. The primary purpase of this study
was 1o examine whether a single dose of BC ingested prior to
the endurance ramp protocol may affect parameters at a blood
lactate (BLa) value of 4mmoV/1. The design was a randomized
controlled trial using blinding. The study sample was 14 male
endurance athlete: height (17527 cm), weight (71.3 = 8.9 kg),
age (366 y). Each subject was blinded and received either a
BC or placebo (PLx) juice in 500ml Hiquid with 300m! of BC
containing 105mg of anthocyanin or coloured water 2h prior to
testing. The endurance ramp protacol test 0 4mmol/l BLa was
performed on a Watt bike ergometer starting at 125W with 3 min
stages of 25W increments to reach 4mmeol/l BLa. Power, time
and heart rate were measured at each 3 min interval; alt metrics
were recorded, compared using t- test and analysed on Graphpad
Prism statistical software (P<0.05}. There was difference aftera
high dose of BC in power (BC: 2275 W (n 6), PLa: 22245 W
(n=6), P=0.54), time (BC: 15.3:0.6 min (n=6), PLa: 14.220.9
min(n=6), P=0.37) and heart rate (BC: 155+2beats/min (n=6),
PLa: 160+3beats/min (n=6), P=0.29) to reach a blood lactate
valoe of 4 mmol/i. A single dose of BC had no effect on power,
time or heart rate in an endurance ramp protocol lest to reach
a blood lactate value of 4mmol/l. Future studies may examine
how many days intake of blackcurrant are required 1o observe
changes in physiological and performance responses during
exercise testing in trained endurance athletes.
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A2 milk enhances dynamic muscle function followiag repeated
sprint exercise

B Kirk1, T Clifford2, J Mitchell2, M Jacksonl, F Amirabdol-
lahian1, O Alizadehkhaivatl

18choo! of Health Sciences, Liverpool Hope University, Hope
Park, Liverpool, 116 9JD, UK

ZDepartment of Sport, Exercise & Rehabilitation, Northumbria
University, Newcastie Upon Tyne, NE1 85T, UK

Hyperaminoacidemia following ingestion of dairy-milk may
stimulate muscle anabolism and atienuate exercise-induced
muscle damage (EIMD). However, athictes who are dairy
intolerant do not get the reposted benefits from consuming
milk-based products; but A2 milk may offer an alternative as it
does not contain the A 1-Protein. This study aimed to determine
the effect of A2 milk on recovery from a sports-specific muscle
damage model {Keane et al., 201 5). Twenty-one male team sport
players (n=21) were randomly allocated to three independent
groups: (A2 milk n=7, regutar milk n=7, CHO-matched placebo
(PL.AY n=7). Immediately following muscle damaging exercise
parlicipants consumed either A2 milk, regular milk or PLA (3
% 500ml). Visuat analogue scale (muscle soreness), maximal
voluntary isometric contraction (MVIC), countermovement
jump (CMTJ) and 20m sprint were measured pre, 24, 48, and 72
h post-EIMD. A2 and regular milk demonstrated a beneficial
effect at 48h in minimising decrements in CMJ (p=0.02 and p=
.02, respectively) and 20m sprint {(p=0.04 and p=0.03, respee-
tively) vs. PLA. Relative to baseline, 48h CMJ and 20m sprint
recovered quicker in A2 (33.4+9.6 and 3.3x1.4%, respectively)
and regular milk (33.129.5 and 3.3:£1.2%, respectively) vs. PLA
(29.2+14.8 and 3.6+2.9%, respectively). Ingestion of 500m! of
A2 or regular milk after muscle damaging exercise can limit
decrements in dynamic muscle lanction in male athletes, thus
hastening recovery, and increase subsequent performance; but
evidently not isometric strength performance or active muscle
soreness {p>0.05). The findings propose A2 milk as a suitable
recovery beverage following EIMD, and may offer an alternative
to athletes who experience gastrointestinal discomfort with the
digestion of Al-Protein.

Matcha green tea drinks enhance fat oxidation doring brisk
walking in females

MD Coak!, MA Sahin?, MET Willemst

Mepartment of Sport & Exercise Sciences, University of
Chichester, UK

Department of Nutrition and Dietetics, Hacetiepe University,
Ankara, Turkey

Epigallocatechin gallate (EGCQ) is present in tea and con-
sidered an essential bioactive catechin. Intake of capsules of
EGCG has been shown to enhance fat oxidation during exercise.
Maltcha green tea powder contains catechins and caffeine and is
consumed as a drink, We examined the effect of Matcha green
tea drinks on metabolic, physiological and perceived intensity
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responses during brisk walking in females. Thirteen females
{meanzSD age: 2718 v, body mass: 6527 kg, height: 16626 cm,
BMI: 23.522.6 (range 19.2-30.1) volunteered. Jn the 13 visit,
resting metabolic equivalent (1-MET) using Douglas bags was
measured {1-MET: 3.4320.27 mbkgl-min'") and participants
completed an incremental walking protocol fo establish the
relationship between walking speed and MET. A randomized
cross-over design was nsed with participants tested between day
9 and 11 of the menstrual cycle (follicular phase). In the Matcha
condition, participants consumed 3 drinks (each drink made
with 1 gram of Matcha premium grade, OMGTea Ltd, UK)
the day before and 1 drink 2 hours before the 30 min walk at 5
{(n=10) or 6 METs (walking speed: 5.840.4 kin-hr!, range 5.3-
6.5 kmvhr®) with responses measured at 8-10, 18-20 and 28-30
min and averaged. Matcha had no effect on heart rate (control:
119+18, Matcha: 12017 beats-min™), minute ventilation
(STPD) (control: 25.7+3.3, Matcha: 25.2+3.3 L-min"¥), oxygen
uptake (STPD) (control: 18.10+£2.79, Matcha: 18.09+2.76
mlkg?-min!) and rating of perceived exestion (control: J 1L,
Matcha: 11:+3). Matcha drinking resulted in lower respiratory
exchange ratio {control: 0.8420.04, Matcha: 0.82+0.04, t-test,
=0,004) and enhanced fat oxidation by 18.4229.2% (range
-10.1-98.0%, P=0.004). Absolute fat oxidation for the 30 min
brisk walks were 9.1+3.1 and 10.3+3.] gram for the control
and Matcha condition (P=0.004). Matcha green tea drinks do
not result in adverse physiological responses and are beneficial
to substantially enhance fat oxidation during brisk walking in
females. Fulure studies shoubd examine effects of Matcha green
tea drinks over a longer period in combination with regular
brisk walking on fat oxidation during exercise in females.
Matcha green tea may have health implications in females when
regular exercise is undertaken as part of a weight loss program.
Acknowledgement: We thank OMGTea Ltd (UK) for Matcha
green tea powder and support for conference attendance.

Flaxseed oil supplementation dees not attenuate the 48-hour
inflammatory response associated with a simulated 16-km
fell ron

A King, O Shanaon, L O’Mahoney, K Deighton, MD CampbeH

Institute for Sport, Physical Activity and Leisure, Carnegie
Research Institute, Leeds Beckett University, UK

This study assessed the influence of a six-week flaxseed oil
supplementation on inflammatory markers and subjective
muscle soreness for 48-hours following a simulated 16-km
fell run. Twenty well-trained male ranners (age: 3348 years,
Opeak of 6139 mlkg ! min') were randomly assigned to one of
two conditions; a flaxseed oil supplementation group (FLAX),
or placebo control (PLA). FLAX received a daily dose of
15mIf25kg. BM-! delivered via addition to a fruit-based bever-
age. PLA received the same beverage but withoul the addition
of the flaxseed oil supplement. Both groups completed a 16-km
simulated fell run on a motorised treadmill at baseline, and fol-
lowing 6-weeks of supplementation or placeho. Periodic blood
sampling captured C-reactive protein (CRP), creatine-kinase
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(CK), and interleukin-6 (IL-6) up to 48-hours post-exercise.
Muscle soreness was concurrently assessed using the Borg
CRI10 scale. Pre- and post-exercise baseline blood measures
and indices of muscle soreness taken prior to the interveation
were similar between groups (P>0.05). Following the 6-week
intervention, pre-exercise blood measures and indices of muscle
soreness remained similar to baseline values (P>0.03). IL-6 con-
centrations were greatest immediately after exercise, increasing
7-fold under both conditions; CK and CRP peaked at 24-hours
post-exercise. IL-6, CK, and CRP under both FLAX and PLA
remained similarly elevated from pre-exercise concenlrations
at 48-hours post-gxercise. There were no condition (P>0.05)
or time (P>0.05) effects, nor a condition-X-time interaction
(P>0.05) in post-exercise inflammatory markers or muscle
soreness indices. Six-week supplementation of 15mi/25kg.
BM-! flaxseed oil prior to a 6-km simulated fell run does not
altenuate associated elevations in CRP, CK, IL-6, or subjective
muscle soreness over 48-hours post-exercise.

Effect of a one week alpine trek on sebmaximal and maximal
physiological measures

R Ramsbottom! J Bardin?, R Kinch!, M Morris!, R Varnham!

TFaculty of Health and Life Sciences, Oxford Brookes Univer-
sity, OX3 OBP, UK

*Depariment of Sport Sciences and Physical Education, Ecole
Normale Superieure de Rennes, France.

Previous studies, typically over a 6-8 week time frame, have
shown lower resting and submaximal exercise heart rates and
improved aerobic fitness in men and women. The aim was to
investigate any change in physiology resulting from a 7-day
alpine trek (Tour du Mont Blane, TMB; 150-km). Between 2009
and 2015, 92 men (meanzSD) (age 21:+1 y; height 1.80£0.07m;
body mass 77.8214.3 kg) and 78 women (age 21.2+1.9 years;
height 1.670.06 m; body mass 63.3x10.4 kg) participated. A
submaxima! treadmill test (Woodway, PPS 55) at 1.50 m s°!
(4-min at each of 0, 4, 8, 12 and 16% gradient) assessed walk-
ing economy (Cortex Metalyzer). A separate test to volitional
exhaustion measured the maximal aerobic power. Tests were
repeated at the same time of day 10-days later. Pre- versus post-
TMB differences were assessed using Student’s t-test for paired

samples (SPSS version 22). Maximal aerobic power increased
in both men (52.946.4 vs. 54,1£6.2) and women (43.7£5.7 vs.
46.245.4 mL kg min') (P<0.01). Submaximal measures for
men and women are shown in Table 1.

The present study shows significant improvements in walking
economy, decreased heart rate at the same treadmill gradient,
and improved oxygen delivery after compared with before
TMB. There was no change in substrate utilization assessed
by the respiratory exchange ratio.

Effect of the time of carbohydrate intake on muscle glycogen
recovery post-exercise

S Ouchi', X Shiose!, T Osawa?, K Motonaga', A Kamei!, T
Kawahara', M Taguchi®, H Takahashi!

! Japan Institute of Sports Sciences, Japan
2 Yuntendo University, Japan

3 Waseda University, Japan

Muscle glycogen synthesis rate is lowered when post-exercise
CHO ingestion is delayed 2 hours compared with CHO inges-
tion immediately post-exercise. However, effect of CHO intake
at 1 hour post-exercise on muscle glycogen recovery, is not clear.
The purpose of this study was to evaluate the effect of the time
of CHO intake on post-exercise muscle glycogen recovery. 8ix
male endurance-trained athletes (age: 21£2 y; height: 17028
cm; body mass: 61.3 = 5.7 kg) consumed CHO (2.0 g/kg body
weight) either immediately post-exercise (P-EX) or 60 min-
ules post-exercise (6OP-EX) after a time erial (TT) on a cycle
ergometer at 70% maximum power for approximately 60 min
(842 % 50 kI). They were directed to complete the TT as soon
as possible. The glycogen contents of thigh muscle group of the
right leg: the vastus lateralis and vastus intermedius muscles
were measured by carbon magnetic resonance spectroscopy
(13C-MRS) before exercise and post-exercise, at 1, 2, 3, and
4 hours after exercise. Plasma glucose, insulin, and free fatty
acid concentrations were also measured at the same lime points.
The TT times were 67,7+3.6 minutes for P-EX, and 65.8+5.4
minutes for 60P-EX. Muscle glycogen levels were decreased
by exercise to 54.8 + 2.4 % of pre-exercise levels for P-EX,
and recovered to 68.0 = 1.5 % of pre-exercise levels 4 hours

Table 1: Physiological responses before and after a one-week alpine trek

Gradient Oxygen uptake Heart rate Oxygen puise RER
{36) {mL kg min‘t) {b mint) (mL beat™)
pre- post- pre- post+ pre- post- pre- post-

0 15.9+1.9 15.1£1.9%% 107£17 101x14%% 152428  15.1#22  0.820.07 0.84£0,07%*

19.1+2.1 18.642.3%* 116£17 111+15% 167230 16820  0.86x0.06 0.87£0.66
8 24.12.6 23.6+2.8* 133£17 127£18%% 18.4+2.4 18.7+£23*%  0.89:0.06 (.902:0.06
12 29.7+2.9 29.3+3.1 151£19 145+18%%* 19.9£3.0 204230  0.9420.06 0.9320.07
16 35.3+3.7 34.8+3.2% 166+18 160+17%* 21529 21.9£2.6%* 0.98x0.08 0.98+0.07

*Pe.05 and ¥+ P<0.01, significant difference beteen pre- and post-TMB values; RER, respiratory exchange ratio
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after exercise for 60P-EX. At | h after exercise, the recovery
rate of muscle glycogen was higher for P-EX than for 60P-EX
(P < 0.05). At the other time points, there was no difference
between P-EX and 60P-EX for the muscle glycogen recovery.
Increased plasma glucose levels were more frequent for P-EX
compared with 60P-EX at 1-2 hours after exercise (P < 0.05),
and at 3 hours after exercise, for 60P-EX. Insulin levels were
higher for P-EX compared with 60P-EX at | hour (P < 0.05),
and for 60P-EX compared with P-EX at 2 hours (P < 0.01).
Increased levels of plasma free fatty acids were observed for
60P-EX compared with P-EX at 1 hour after exercise (P <0.05},
and for P-EX compared with 60P-EX at 4 hours (P < 0.01). In
conclision, increased muscle glycogen recovery occurs 1 hour
post-exercise when CHO intake is immediately after exercise,
compared with a 60-minute delay; however, 4 hours after
exercise, the influence of the timing of CHO intake is small.

Magnesium status in Olympic & Paralympic athletes com-
pared with a sedentary population and validation of a FFQ
as an assessment tool for dietary magnesium intake

8C Killer!, RA Brown?, AL Collins®

1 British Athletics, English Institute of Sport, Loughborough,
UK

2 Department of Nutritional Sciences, University of Surrey,
Guildford, UK

Magnesium (Mg) is an essential mineral involved in over 350
enzymatic reactions within the human body and plays a funda-
mental role in electrolyte balance, cellufar growth and glucose
homeostasis. Literature suggests Mg deficiencies may be preva-
lent within athletic populations, but it is not clear whether this
is due to reduced dietary intakes or increased utilisation of Mg
due to high levels of physical activity. The aims of the study
were two-fold. Firstly to vatidate a food frequency questionnaire
(FFQ) against a 4-day diet diary and to compare intakes with
blood samples for its potential to predict status. Secondly, to
compare dietary intakes and plasma Mg status in elite athletes
compared with a sedentary population. Thirty-eight individuals
participated in the study; 24 elite athletes (Olympic & Paralynt-
pic track and field) and 14 non-athletes {age 18-30 y). Partici-
pants completed a FFQ and provided a venous bleod sample.
In addition, the non-athlete group completed a 4-day diet diary.
Analysis of plasma Mg was carried out using ICP-MS. Plasma
M status was lower in efite athletes compared with non-athletes
(1.2£0.1 vs 1.4+ 0.3 mg/dL; p=0.03), despile similar intakes of
dietary Mg (431 * 140 vs 458 £ 165 mg; p>0.05). Self-reported
Mg intake assessed by FFQ was correlated to intakes from diet
diaries from the non-athlete group (p<0.01), suggesting FFQ to
be a valid tool for dietary assessruent. Dietary intakes were not
correlated with plasma Mg status. Lower plasma Mg levels in
athletes compared with non-athletes suggest enhanced nutrient
demands during exercise may be causing a transient shift of
Mg from the plasma to sites of metabolic demand. Red blood
cell (RBC) analysis may provide greater insight into overall
Mg status in athletic populations, despite plasma analysis cur-
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rently portrayed as the gold standard measurement for clinical
investigations. The lack of correlation between Mg intake and
status was likely the result of the transient nature of plasma Mg
analysis. Intestinal absorption and excretion of Mg is critical in
the maintenance of plasma status, therefore high consumption
does not necessarily result in elevated plasma levels. Repeated
analysis of Mg across a season is important for maintaining
health and performance in athletes and should be assessed in
REBCs where possible,

The effects of coconut water vs. sporis drink on physiological
performance in male soccer players

M Curristin

Department of Science and Health, Institute of Technology,
Carlow, Ircland

To compare a commercially manufactured sports drink versus
coconut water in maintaining endurance sport performance,
From the relevant research, the hypothesis of this study is:
Coconut water, a more nataral alternative beverage will elicit the
same enhancing properties on performance as that of a manu-
factured sports drink. The null hypothesis is that no difference
will be noted in maintenance of endurance performance afler
consumption of either a sports drink or coconut water, Eight
healthy male collegian soccer players participated in this study.
Prior to testing, subjects were required to attend the laboratory
to establish reliability and for familiarisation. On two other
occasions the research trial protocol was carried out, where
each subject consumed either a sports drink or coconut water.
Each subject earried out two trials on separate days of a modi-
fied Loughborough Intermitlent Shuttle run Test, in which they
ingested one of the {lnids throughout 15 minute intervals of the
trial, The variables that were investigated include total distance
covered, heart rate, blood glucose levels and urine osmolality.
Shapiro-Wilk Test found that the data was not normally dis-
tributed (p<0.05). Greenhouse-Geisser and Huynh-Feldt testes
were used (o assess the effect of violating the assumption of
severity. A Two-Way Repeated Measures Anova showed no
stgnificant dilference between testing days or between variables:
performance distance (p»0.222), urine osmolality (p>.153),
heart rate (p>>412), blood glucose (p>0.447) for both coconet
water and sports drink. Sports drinks are widely used to promote
rapid fluid replacement because their electrolyte content helps
keep ingested water in the body while their taste and sodium
content stimulate the thirst mechanism and promote voluntary
uptake, ensuring the athlete drinks uatil fully rehydrated. It was
discovered in this study (hat 66.7%, (=4/6 SD) observed a lower
distance covered with consumption of the sports drink. This
may due to the fact coconut water is more palatable due to its
less sodiom and higher potassium content than the sports drink
and the subjects found it easier to consume, therefore enhanc-
ing their ability of physiological performance maintenance.
Despite performance distance not being significantly differ-
ent, (p>0.222) the subjects still had an overall higher distance
covered (4.6%) ingesting coconut water when compared 1o
the ingestion of sports drink. Coconut water deserves more
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commercial attention as a natural alternative to sports drink
as it has proven to demonsirate the same enhauncing effects on
physiological performance as that of a sports drink yet it is a
healthier alternative.

Bi-monthly highdose vitamin D supplementation maintains
vitamin D status in military recruits over the winter months
in the UK; A double blind, randomised, placebo-controlled
trial.

T Davey', SA Lanham-New?, AT Allsopp!, N Arden3, JL Fal-
lowfield!

1 Applied Physiclogy, Institute of Naval Medicine, Gosport, UK

2 Pepartment of Nutritional Sciences, University of Surrey,
Guildford, UK

3 Nuffield Department of Orthopaedics, Rheumatology and
Museuloskeletal Sciences, University of Oxford, UK

A growing body of evidence links vitamin I status with risk
of injury and iliness in athletic and military populations.
Training days lost through musculoskeletal injury and illness
represent a significant financial and operational burden to the
Armed Forces, resulting in lengthy rehabilitation, medical
downgrading and failure to complete military training. The
Vitamin D) Supplementation in the Armed Forces (D_SAF)
study is investigating whether vitamin D supplementation
reduces illness and injury occurrence in Royal Marines (RM)
reeruits undertaking the 32-weck Commando training course.
The Pilot Study phase of this project assessed the efficacy of
intermittent high-dose supplemesntation to maintain vitamin
D status (assessed by measuring serum 25-hydroxy-vitamin
D {250HD) conceniration), where daily doses were deemed
unfeasible during military training. Volunteer recruits (n
534), were randomly assigned to receive either placebo
(PL.A), 25,000 TU (625 pg) vitamin D3 (LOW), or 50,000 TU
(1250 pg) vitamin D3 (HIGH), in a double-blind approach, at
weeks 1, 6, 15 and 24 of training. Blood samples were drawn
at weeks I, 6, 15, 24 and 31 of training and analysed for
caleium, phosphate, albumin and 250HD status, Week-6 and
15 blood sample data for recraits who started training in Dec
and Jan (n 77) were compared toassess the impact of vitamin
D supplementation during winter months, ANOVA identified
differences in 250HD between supplement groups at week-6
[F(2,75)=8.9, p<0.001} and week-15 [F(2,75)=6.1, p<0.005].
Mean (SD} 250HD (nmol L1): at Week 6: PLA 53.2 (4.2),
LOW 59.6 (3.1), HIGH 72.8 (2.7); and Weck 15: PLA 53.2
(8.9), LOW 61.2 (4.7), HIGH 68.4 (1.5). Post-hoc tests (Tukey
HSDY) identified that the significant differences in 250HD
occurred between the PLA and LOW vs. HIGH groups.
Calcium and phosphate remained within normal ranges, and
no adverse reactions were reporied from supplementation,
Tntermittent high-dose vitamin D supplementation (50,000 1U)
is an effective and practical strategy for maintaining vitamin
D status in military recruits. Further research is under way to
investigate concomitant health benefits.

The effects of caffeinated gum and caffeine capsules on
running sprint performance

T Ispoglou, H Barker, D Gardiner, R Khan, E Tester

Institute for Sport, Physical Activity and Leisure, Carnegie
Research Institute, Leeds Beckett University, UK

Use of anhydrous caffeine is an established and widely used
ergogenic method. In sprinting events, optimum performance
is highly dependent on the simulfaneous peak functioning of
a host of physiclogical systems. Therefore, caffeine supple-
mentation protocols need to be perfectly timed in order to
achieve culmination in sprint performance parameters within a
narrow time window. Typically, caffeine capsules are ingested
approximately 1-hour before exercise, but absorption rates may
be highly variable. An alternative mode of ingestion is through
caffeinated gum where caffeine is rapidly absorbed through the
buccal mucosa. Our aim was to investigate the acute effects of
two distinct modes of caffeine ingestion on sprint performance.
Following ethics approval, eight trained male sprinters aged
20! y took part in a screening and familiarisation session
before they completed four trials (3x40 m sprints with 4 min
recovery hetween runs) a week apart. A double-blind random-
ized erossover design was adopied where, during the trials,
participants received: 1) Caffeine gum (CAFG, 6 mgkg! of
body weight), 2} CAFG placebo (CAFGP), 3) Caffeine capsules
{CAFC, mg.kg! of body weight), 4) CAFC placebo (CAFCP).
General and sport-specific warm-up commenced 15 minutes
before sprint one, Capsules were given 45 minutes and chewing
gums 15 minutes before sprint one. The gums were chewed for
5 minutes. Blood lactate and glucose conceniration, heart rate,
aronsal and feeling levels were recorded at baseline and different
time points during testing. Mean times to complete the three
sprints were 5.00+0.23, 5.03+0.17, 5.10£0.15, and 5.10+0. 14s
for the CAFG, CAFC, CAFGP and CAFCP conditions respec-
tively. Participants ran faster (P<0.05) during the caffeine than
the placebo conditions. Additionally, sprint two in the CAFG
(2.2520.45 % faster than CAFGP) was faster (P=0.022) than in
the CAFC (1.4020.32 % faster than CAFCP). Blood glucose and
arousa! levels were also higher during the caffeine trials. Our
data confirm that caffeine is an effective ergogenic strategy for
sprinters. Farthermore, the greater performance gains in sprint
two suggest that caffeinated gum may be a more efficacious
moade of ingestion than traditional methods of catfeine ingestion.

Estimates of energy intake and expenditure in elite female
"Touch players assessed during an international tournament

N Marshi, C Twist2, N Dobbin2, C Curfisl

1 School of Sport, Health and Applied Science, St Mary’s
University, UK

2 Department of Spori and Exercise Sciences, University of
Chester, UK

Touch Rugby (Touch) is an intermittent high-intensity sport.
At an international level, players are required fo compete in




Downloaded by on 12/10/17, Volume 27, Article Number Suppl 1

up to three 40-minute maiches per day over foar conseculive
days, Players must be adequately fuelled to achieve optimum
performance and recovery. Studies are yet to estimate the total
daily energy expenditure (TDEE) and energy intakes (El) of
elite Touch players. Therefore, this study aimed to assess the
TDEE, EI and macronutrienl intakes of elite female Touch
players during an international competition. Sixteen elite female
Touch players (age: 27.4 + 6.2 years, stature: 1.63 £ 0.06 m,
body mass: 60.0 + 6.5 kg, BMI: 22.5 + 2.3 kgm?) from the
2016 England Women’s squad were recruiied. Participants wore
GPS technology during matches and accelerometers outside of
matches over four consecutive days at the 2016 European Touch
Championships. These data were combined with estimates of
resting energy expenditure to estimate TDEE. Participants
completed four-day self-reported food diaries to estimate ET
and macronutrient intakes, TDEE (43.6 £ 3.1 kealkg!) was not
different (p>0.05) from EI (39.9 + 9.4 kealkg™). Carbohydrate
intakes (4.4 = 0.6 gkg !, 45% total keal) were below (p < 0.05)
the current recommended intakes (6-10 gkg™). Protein (2.0 %
0.8 gkgt, 20% total kcal) and fat (1.7 £ 0.5 gkg', 37% total
keal) intakes were in line with the recommendations (protein:
1.2-2g%g, fat: 20-35% total keal) whereas saturated fat intakes
(13 + 3% total keal) were greater (p < 0.05) than the recom-
mendations {10% total keal). For the first time, this study reports
that elite female Touch players maintain energy balance during
an international tournament. Carbohydrate intakes appear insaf-
ficient when compared to the carrent sports nutrition recommen-
dations, but furure work should look to establish whether these
recomumendations are applicable to Touch. Further research is
also required to determine if findings here are representative of
elite level Touch or unique to the cohort studied.

Vitamin D status is an important predictor of aerobic per-
formance in male and female Army recruits

AT Carswellf, LM Wentz!, 8T Oliver!, DS Kashi!, CPotter!, MD
Ward!, XH AW Yong!, JCY Tang?, § Jackson®, RM lzard?, WD
Fraser?, JP Greeves® and NP Walsh!

tSchool of Sport, Health and Exercise Sciences, Bangor Uni-
versity, Bangor, UK

2 Norwich Medical School, University of Bast Anglia, Nor-
wich, UK

3 Army Personnel and Research Capability, Army HQ, Ando-
ver, UK

4 Occupational Medicine, HQ Army Recruiting and Training
Division, Upavon, UK

Reports are conflicting regarding the association between physi-
cal performance and vitamin D status (total 25-hydroxyvitamin
D [25(0OH)D] concentration in blood). Our aim was (o determine
if an associarion exists between 25(0OH)D concentration and
physical performance in a large sample of male and female
Army recruits, whilst controlling for important covariates {e.g.
body composition). While previous investigations have focused
on strength and power measurements, we also investigated
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aerobic performance. Participants included 969 British Army
recruits aged 22 + 3 years commencing 13-weeks training (64%
male; 36% female). Performance assessments completed at
week 1 were a 1.5-mile ran, maximal dynamic Jift strength,
and maximal vertical jump. A blood sample was obtained for
25(0H)D measurement by LC-MS/MS, and hacmoglobin by a
coulter counter. Body composition was assessed by dual-energy
x-ray absorptiometry (DXA), and smoking by a questionnaire.
Afier 13-weeks training, a follow-up cohort (n=331,51% male;
49% female) repeated these measurements. After controlling
for fat mass, smoking and season in a hierarchical multiple
linear regression, 25(0H)D explained 4~6% of variance in
1.5-mile run time (P<0.001). 25(0H)D was a better predictor
of 1.5-mile run time than body mass index (2--3%), lean body
mass (2—4%), haemoglobin (0-2%), and smoking (0-1%). In
practical terms, recruits with 25(0H)D 275 nmol/L. ran 1.5-
miles ~30 s faster than recruits with 25(0OH)D concentration
<30 nmol/L: 614 + 51 vs, 638 + 50 s for males; 785 £ 69 vs.
750 = 73 s for females (P<0.05). After 13-weeks of military
training under similar conditions of activity, nurition, and
steep, 25(0H)D once again explained 3-6% of variance in 1.5-
mile run fime, indicating the robust nature of this association.
No significant associations were observed between 25(OH)
D and strength or power. These findings show thal vitamin T
status as assessed by 25(0OH)D concentration is an important
predictor of aerobic performance in a large sample of young,
healthy male and female Army recruits. Futare studies should
investigate the effect of vitamin I) supplementation on acrobic
physical performance.

Effects of a pre-training rich CHO/protein snack intake
on S-RPE, fatigue and physical performance of adolescent
athletes.

N Bonfantil, K Radesca?, M Gomez-Ruano?

1 Faculty of Health Science, San Jorge University of Zaragoza,
Spain

2 Faculty of Physical Activity and Sport Science, Buropean
University of Madrid, Spain

A Faculty of Physical Activity and Sport Science, Polytechnic
Universsity of Madrid, Spain

Scientific evidence shows that adolescent athletes usually
omit lunch intake, especially when they train in the afternoon.
However, a high carbohydrate (CHO)/protein (P} snack 24
h before training coutd supply the nutrients not consumed
at lunch, optimizing glycogen stores. Thus, fatigue (F) and
internal Joad training, measure as session rating of perceived
exertion (S-RPE) could decrease, improving recovery and
physical performance (PP). Our aim was to assess the effects
of a pre-training rich CHO/P snack intake on 8-RPE, F and
PP of adolescent athletes. A 7-weeks experimental study was
earried out with 26 healthy runners (13-16 years) befonging
to a Spanish club team. Athletes were equitably randomized
into an experimental group (EG) or a control group (CG). EG
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received a rich CHO/P snack (1g CHO/Kg body weight (BW)
+0.25¢ P/Kg BW) and water (5-7 ml/Kg BW) 2 hs before each
training while CG only drank water (3-7 mi/Kg BW). Pre and
post intervention (INT): food intake was assessed (3 day food
diary), anthropometric measures were taken (ISAK), PP tests
were done {day 1: CMI test, long jump test, sprint test-40 m
and 60 m; day 2: mile test) and S-RPE (0-10 scale) (Foster
et al., 2001) and fatigue before (FB) and after training {(FA)
(1-10 scale) (Del Campo, 2005) were recorded. Stalistic: the
groups were compared pre and post INT using the independent
T-Test and U-Mann-Whitney test for parametric (PV) and non-
parametric variables (NPV) respectively. Pre and Post INT data
of each group were compared using paired T-Test (PV) and
Wilcoxon test (NPV). After INT, S-RPE decreased in EG (day
I 4.541.3 vs 3.321.6; 2= 6.1; p<0.05) and increased in CG
(day 1:4.121.4 vs 5.321.4; 2= -7.4; p<0.05) with differences
between groups (day 1: 5.321.4 vs 3.3+1.6; (2= 4.1; p<0.05).
FB increased in CG (day 1: 1.2+0.4 vs 2.0£1.0; Z=-2.7; p<0.05;
day 2: 2.2+0.9 vs 2.7+1.3; Z=-2.1; p<0.03) being higher than
EG (day 1: 2.0+1.0 vs 1. 240.4; Z=-2.2, p<0.05; day 2: 2.7£1,3
vs 1,3+0.5; Z=-3.1; p<0,05). EG also decreased FA (day 1:
51213 vs 3.9+1.4; ;= 4.2; p<0.05) and improved the Mile
test (8.3£0.9 min-seg vs 7.8+0.9 min-seg; 1= 4.7; p<0.03).
The intake of a pre-training rich CHO/P snack would improve
aerobic capacity of adolescent athletes, reducing S-RPE and
fatigue after training while its omission could increase S-RPE
and fatigue before training.

Nitrate-rich heetroot juice supplementation enhances short
but not longer duration ranning time-trial performance in
trained males

OM Shannon!, L Duckworth!, MJ Barlow!, E Williams!, MD
Campbell', A King!, D Woods!'?, M Siervo?, JP O"Hara!

! Human Nutrition Research Group, Research Institute for
Sport, Physical Activity, and Leisure, Leeds Beckett Univer-
sity, UK

? Defence Medical Services, Royal Centre for Defence Medi-
cine, UK

* Ingtitute of Cellular Medicine, University of Newcastle, UK

This study evaluated the effects of nitrate-rich beetroot juice
supplementation on exercise performance in trained males
condueting short and longer duration scif-paced treadmill run-
ning time-trials (TT). Eight male runners or triathletes (age:
28.3 & 5.8 years, body mass: 74.7 = 10.} kg, height: 179.1
+ 2.4 cm, VO, 62.3 £ 8.1 mikglmin!) completed four
exercise performance tests in a randomised order, compris-
ing 10 minutes of moderate-intensity exercise followed by
either a 1500 m or 10,000 m treadmill TT. Participants were
supplemented double-blind with either 140 ml concentrated
nitrate-rich (BRJ; ~ 12.5 mmol nitrate) or nitrate-deplete pla-
cebo (PLA; ~ 0.01 mmol nitrate) beetroot juice, 3 hours before
the start of exercise. Pre-exercise plasma nitrite concentrations
were significantly elevated in BRT compared with PLA prior
to both the 1500 m (661.3 £263.0 vs. 1148 £ 158 nM;p=

0.001) and 10,000 m (500.5 + 210.5 vs. 1028 £ 16.1 oM; p
= 0.002) TTs. The increase in plasma nitrite concentrations
in BRJ compared with PLA was not significantly different
between 1500 m and 10,000 m T'Ts (p > 0.05). Post-exercise
plasma nitrite concentrations significantly decreased in the
BRJ 1500 m condition compared to pre-exercise levels (A
2720 £ 2294 nM; p = 0.01), but did not change relative
1o pre-exercise levels in all other conditions (all p > 0.05).
Post-exercise blood lactate concentrations were significantly
areater in BRJ compared with PLA following the 1500 m TT
(6.6 £ 1.2 vs. 6.1 £ 1.5 mM; p = 0.02), but not significantly
different between conditions following the 10,000 m TT {p
= 0.96). Resting blaod pressure and exercise VO, were not
significantly different between BRI and PLA (all p > 0.05).
Performance in the 1500 m TT was significantly faster in
BRIJ versus PLA (319.6 £ 36.2 vs. 325.7 £ 38.8 5; p = 0.03).
Magnitude based inferences indicated a “very likely beneficial’
effect of BRJ on 1500 m TT performance. Conversely, there
was no significant difference in 10,000 m TT performance
between conditions (2643.1 = 324.1 vs, 2649.9 +: 3198 5; p
= 0.77). Magnitude based inferences indicated an ‘unclear’
effect of BRY on 10,000 m TT performance. These data sug-
gest that BRI may be ergogenic in trained males conducting
short but not longer duration exercise tests.

Effects of a 68-day military course on body composition
and performance

LSH Gani, PWP Fan |, JKXW Lee 1

! Combat Protection & Performance Programme, Defence
Medical & Environmental Research Institute, DSO National
Laboralories, Singapore.

2Department of Physiology, Yong Loo Lin School of Medicine,
National University of Singapore, Singapore.

The Singapore Ranger Course exposes trainees {0 a com-
bination of high physical activity, food restriction, sleep
deprivation, mental and psychological stress, unfamiliar
environment and extreme weather conditions. This study
aimed to understand the impact of these demands on physical
and cognitive performance before (PRE) and after (POST)
the course. MeanSD total daily energy expenditure during
the course was 4697682 keal/d, while mean energy intake
was 46108 keal/d and 15414211 keal/d from fresh and field
rations, respectively. Energy deficit was 18%, whichledto a
mean 6.7+3.8 % reduction from PRE body mass. Daily sleep
ranged from 2.3—4.0 h/d. Handgrip strength declined by
6.2+13.9 % (p < 0.95) and mean standing broad jump distance
declined by 12.6+6.6 % (p <0.01). A positive associalion was
observed between the lean mass and handgrip strength at PRE
(r =0.50, p=0.01, N = 30) and POST (r = 0.55, p=0.02, N
= 17). The combined lean mass in both legs was positively
cortelated with standing broad jump distance at PRE (r =0.55,
p < 0.01, N = 29) but not POST (r = 0.48, p=0.20, N =9).
Mean Simple Reaction Test (SRT) reaction time increased
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by 11.1 7.2 % (p = 0.001) and the mean number of lapses
increased from 0.621.2 to 2.4+2.2 {p < 0.05). Although mean
Number Pair Test (NPT) reaction time did not change (p >
0.05), the mean percentage correct responses fell from 962
% 10 934 % (p < 0.01). An association was observed beiween
the amount of daily sleep over Phase 2 and 3 and the number of
lapses at POST assessed by SRT (p < 0.01) and the percentage
of correct responses at POST assessed by NPT (p <0.05). In
summary, upper body strength, lower body explosive power,
vigilance and accuracy in decision making were affected under
a muiti-stressor environment. Future work should investigate
protein supplementation to preserve physical performance.

Metabolic and performance effects of Tlex paraguariensis (Yerba
male) during submaximal exercise and laboratory-based time
trials in well-trained cyclists.

J1. Areta’, I Austarheim?, H Wagnesteen?, C Capelli !

!, Department of Physical Performance, Norwegian School
of Sport Sciences, Oslo, Norway

2, Department of Pharmaceutical Chemistry, University of
Osle, Oslo, Norway

Hex paraguariensis ([P} is a plant rich in polyphenols, saponins
and xanthines consumed in beverages by millions of people
world-wide, but its metabolic effects remain unknown. Tradi-
tionally TP has been considered a stimulant and recent research
suggesls that il increases fat oxidation during exercise. Our
aim was to test the effect of TP on substrate utilisation during
submaximal exercise and endurance performance in athletes.
Eleven well-trained male cyclists (Age, mean+5SD 3043 y,
Weight, 75+7 kg; VOupa, 7126 ml/kg/min; PPO 403+32 W)
participated in a double-blind counterbalanced crossover
study design. Participants ingested 5 g of IP or placebo (PL;
maltodexirin) daily for 5 days, and | h prior to an experimen-
tal trial. Prior to the study, IP samples were characterized
phytochemically. Experimental trials were conducted in the
morning, with fasted participants, after 48 h of exercise control
and 24 h of dietary provision (8 g CHO/kg). Tests included
a submaximal step-test {SST) at 30,40,50,60,70 and 80%
of YOz, for 5 min per stage, followed by 10 min recovery
and an ergomeler-based time-trial (TT; n=9) to complete a
predetermined amount of mechanical work and last ~30 min.
During 8ST and selected TT time-points, respiralory gases
were collecled and analysed through an automated gas analysis
systemn. Venous blood samples were taken prior to ingestion
of treatment, pre-SST, post-8ST and every 1/3 of TT. Plasma
was analysed for free fatty acids (FFA), glycerol, glucose and
lactate. Resulis show a small (ES=.38) but significant (p<.05)
improvement of IP in time (o complete TT from 30.1:+1.8 to
29.4+1.4 mir, and a concomitant small increase (2.3%) in
power output (ES=.2; p<.05). Bleod parameters remained
unchanged at rest. {FFA] was lower from rest and 1P in PL
pre-SST (p<.05). [Glycerol] increased above rest at all time-
points after SST in both treatments (p<.05) and in IP vs PL
post-SST and at 1/3 TT (p<.05). [Lactate] increased above
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rest at all time-points post-SST (p<.001) and was higher in
1P vs PL at 2/3 and 3/3 TT (p<.02). Respiratory gas analyses
show lower fat oxidation in PL vs IP at 30, 40, 50 and 60% of
VO {p<.05) but no differences during TT. In conclusion,
there was a small but significant increase in performance with
1P and markers of fat utilization were lower in PL during SST
compared to IP.

Effect of New Zealand blackcurrant extract on performance
during repeated 4 km cycling time trials

C Murphy, MD Cook, MET Willems

Department of Sport & Exercise Sciences, University of
Chichester, UK

New Zeatand blackcurrant (NZBC) extract increased (6.1
km cycling time trial performance. It was hypothesized
that NZBC extract would enhance repeated 4 km time trial
performance. Ten males (age: 30+12 y, body mass: 7429 kg,
height: 17917 cm, body fai: 1 3%, VOamar: 35+7 mlkg!
min-!, mean+SD) volunteered, In the first visit, participants
completed a cycling test to exhaustion to establish VO and
were then familiarized with the time trials. Prior to visits two
and three, participants consmmed capsulated NZBC extract
{300 mg-day! CurraNZ™: containing 105 mg anthocyanin}
or placebo (P) (300 mg-day! microcrystalline cellulose M102)
for 7 days (double blind, randomised, cross-over design,
wash-out at least 7 days). Participants performed a warm-up
protocol by the British Cycling Federation, before 2 x 4 km
time trials (L0 min active scli-paced recovery between trials)
with personalized similar gear settings (SRM ergometer, SRM
International, Germany) and distance feedback. Heart rate was
recorded and blood lactate sampled immediately after each
trial and 8 min into recovery between the trials, Times over
comparable one km distances in each 4 km Lime trial were
similar. No effect was observed for the time to complete the
first (PL: 380428 s, NZBC: 377427 s) and second 4 km of
cycling (PL: 39132 s, NZBC: 387430 5), with times for the
second 4 km of eyeling slower by 118 s and 119 for placebo
and NZBC, respectively. However, the total time of the two
4 km cycling trials was 0.8% faster with NZBC extract (PL:
17460 5, NZBC 764456 s, P=0.034, one-tailed paired t-test)
with 7 participants having faster total times. There was no
effect of NZBC extract on the mean power for completion of
the first (PL: 39066 W, NZBC: 390469 W) and second 4 ki
of cycling (PL: 35772 W, NZBC 365£71), with slower mean
power values for the second 4 km of cycling in both groups.
There was a trend for mean power to be 7 Watts higher over the
two 4 km cycling trials (PL: 747+138 W, NZBC 754£140 W,
P=0.098, one-tailed paired t-test) with 7 participants showing
higher mean power. There was no effect of NZBC on heari rate
and lactate values at identical lime points. It is concluded that
New Zealand blackcurrant extract (CurraNZ™) seems o be
somewhat beneficial in repeated high-intensity eyeling time
trials for overall performance. Acknowledgement: We thank
Health Currancy Ltd (UK) for CurraNZ™ supplementation
and support for conference attendance.
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Six-weeks of flaxseed oil supplementation does not alter
suhsirate oxidation or energy expenditure during a simu-
lated 16-km fell run

J Matu, A King, O Shannon, K Deighton, J O'Hara, R King,
MD Camphell

Institute for Sport, Physical Activity and Leisure, Carnegie
Rescarch Institute, Leeds Beckett University, UK

This double blind, randomised study investigated the effects
of a six-week, omega-3 rich flaxseed oil supplementation on
substrate oxidation and energy expenditure during a simulated
16-km fell run. Twenty well trained male runners (age: 33 £
8 years, VO peak: 60.5 + 8.5 mlkgL.min!) were randomly
assigned (o either a flaxseed {(FLAX) or placebo (PLA)
supplementation group. On a daily hasis, FLAX consumed
15ml/25kg. BM-! flaxseed oil mixed with a fruit beverage
whereas PLA consumed an identical froit beverage without
the addition of flaxseed oil. A standardised 16-km simulated

feli run was completed on a motorised treadmill prior to and
following the six week supplementation period. Online gas
analysis was conducted throughout exercise to assess trial
and fime based differences in substrate oxidation and energy
expenditure. The proportional refiance on carbohydrate and fat
as a fuel was similar between groups before supplementation
(P =0.63, ES = 0.23). There were no significant differences
in proportional carbohydrate reliance between pre and post
supplementation in either group (FLAX: 78.8 £7.7 % vs 76.1
+11.0,P=042, ES =0.28; PLA: 765+ 120 % vs 75.4
11.8 %, P=10.85, ES = 0.09). Furthermore, energy expenditure
was similar between groups prior {0 supplementation (P =
0.486; BS = 0.36). There were also no significant differences
in energy expenditure between pre and post supplementation
in cither group (FLAX: 1318 = 78 vs 1260 & 77 kecal, P =
0.141, BS = 0.75; PLA: 1275 + 152 vs 1246 £ 99 kcal, P =
0.232, BS = 0.23). Six-weeks of omega-3 rich flaxseed oil
supplementation does not alter substrate oxidation or energy
expenditure during a 16-km simulated fell run in well trained
male runners.
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Rice gel as a carbohydrate source during endurance exercise.

Kengo Ishihara!, Hirokazu Taniguchi!, Yuya Asami!
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University, Japan

Carbohydrates in solution or solid are generally used as energy supply to increase
endurance exercise performance. But there are few studies in relation to foods whose
physical properties are between solution and solid, which athletes can chew or swallow
without chewing. We made an original rice product (Rice gel) and investigated its effects
on thirsty, hunger, palatability, and exercise performance. The main ingredient of rice
gel was rice plant containing 100% amylopectin. Six male university students cycled
at 65% + 2% VO2max for 60 min plus time trial (400 kJ) while receiving one of the
following two treatments in randomized order: rice gel (Gel) or carbohydrate drink
containing soft jelly (Jelly). The Jelly and Gel was taken three times (80 keal each) at 0,
30 min of exercise, and immediately after time trial. The VAS score of thirst and hunger
were significantly suppressed in Gel compared to Jelly (P < 0.05). The VAS score also
revealed that there observed no difficulties in swallowing Gel compared to Jelly even
immediately after time trial. Neither of them showed stomach upset or like that. There
was no significant difference in blood sugar level, Vo2, respiratory exchange ratio, lactic
acid level, heart rate and time trial score (7'51” and 742’ in Gel and Jelly, respectively).
In conclusion, rice gel could be a supplementary meal which is not stuck in the throat
during the endurance exercise of moderate strength, and suppressed the feelings of
thirst and hunger during exercise. This work was supported by Sugiyama Sangyo

Kagalu with the approval of the Human Test Ethics Committee of Ryukoku University.



