2026, Volume 9 (Issue 1): 9 Journal of Exercise and Nutrition

Oligonol® Increases the Distance Covered

in the 12-Minute Run Test in Long-Distance
Runners: A Randomized, Double-Blind,
Placebo-Controlled, Parallel Trial

Original Research

Takuma Shio', Manami Misu', Kazunori Goto', Yukiko Fukuchi', Ken Ishii’, Jun Takanari'

"Amino Up Co., Ltd., Sapporo, Japan
2General Incorporated Association Sapporo EXCEL Athlete Club, Sapporo, Japan

Abstract

Introduction: Oligonol® which is a standardized oligomerized-polyphenol from
Litchi chinensis fruit extract (OPLFE), has been reported to have multiple beneficial
effects on exercise performance. This study evaluated the effects of OPLFE on
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wete assigned to receive 200 mg/day of OPLFE or placebo as the intetvention for 60
days. The 12-minute run tests were conducted at the initial and final visits to evaluate
the primary outcome (running distance), and secondaty outcomes included heart rate,
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2.97 + 0.36 km vs. placebo: 2.95 £ 0.36 km, P = 0.038), based on an analysis of
covariance with baseline value as the covariate and group as the factor. The secondary
outcome of RPE score also showed a significant decrease in the OPLFE group
compared to the placebo group (OPLFE: 14.5 + 2.0 vs. placebo: 16.4 + 2.0, P =
0.003). No differences were observed in the other secondary outcomes.
Conclusions: OPLFE intake increased the distance covered in the 12-minute run test
and reduced RPE. These findings suggest that OPLFE may improve endurance
performance in middle-aged male and female adults.
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Introduction

In recent years, the supplement market has been growing rapidly worldwide !. As
supplements have become more popular, their uses have also diversified. They are
intended to improve overall well-being, support physiological functions, and help
fill nutritional gaps, ultimately contributing to better health and disease prevention.
The sports industry is also increasingly focusing on the functional benefits of
supplements, and their usage is on the rise 2. In Japan, it has been reported that
more than 80% of Olympic athletes use supplements during both the summer and

winter seasons 3. Furthermore, a survey of track and field athletes revealed that the primary purposes for supplement
use were recovery (71%), improving health (52%), enhancing performance (46%), and treating an injury (40%) *.
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Therefore, the use of supplements has become an essential component for athletes in maintaining intense training
regimens and achieving optimal performance.

Polyphenols are antioxidants synthesized by plants to protect themselves from ultraviolet (UV) radiation and other
environmental stresses. These also provide antioxidant benefits to humans and animals through the regular
consumption of polyphenol-rich foods such as fruits and vegetables °. Since oxidative stress and subsequent
inflammation caused by exercise or sports are primary contributors to fatigue and pain, as well as obstacles to achieving
peak exercise performance, polyphenols in various foods have become the subject of extensive research ©. Previous
studies on polyphenol-rich fruits and exercise have reported that cocoa improves physical fitness in professional soccer
players 7, that berry fruits aid in recovery and protect against oxidative stress-induced damage 8, and that tart cherry
reduces biomarkers of muscle and cardiac damage caused by exercise-induced oxidative stress °. Furthermore, studies
focusing on specific polyphenol types have found that quercetin '° and anthocyanins abundant in haskap '! enhance
running performance. As such, the antioxidant propetties of polyphenols in plants clearly have beneficial effects in the
field of exercise and sports.

Although polyphenols are known for their antioxidant properties, most naturally occurring polyphenols found in fruits
and vegetables have a high molecular weight and are pootly absorbed upon ingestion 2. Oligonol® (Amino Up Co.,
Ltd., Sapporo, Japan) is a standardized oligomerized-polyphenol from Litchi chinensis fruit extract (OPLFE) is a
functional food containing high concentrations of low-molecular-weight polyphenols. It consists of more than 70%
total polyphenols, including over 20% flavanol monomers and dimers. Compared to common fruit-derived
polyphenols, OPLFE contains much higher amounts of low-molecular-weight polyphenols, which have been shown
to be efficiently absorbed by the body '? and to act as antioxidants within an organism 415,

Previous studies have shown that OPLFE reduces exercise-induced inflammation, enhances recovery, and increases
endurance performance. Nishizawa et al. ¢ reported that intake of OPLFE at 100 mg/day for two months reduced
exercise-induced I1L-6 and increased TGF-f. In addition, Kang et al. 17 observed an increase in anaerobic threshold
(AT) in young men following intake of OPLFE at 200 mg/day for 30 days. In this study, male and female adults aged
45-64 participated, and we hypothesized that taking 200 mg of OPLFE daily for 60 days would increase the running
distance in the 12-minute run test. As running distance was designated as the primary outcome, participants were
allowed to freely increase their speed but were not allowed to decrease their speed during the test, this was intended
to ensure that the distance covered reflected their maximal capacity. This approach was intended to reduce variability
attributable to pacing strategy while capturing endurance capacity in a controlled setting,.

Methods

Study design

This study was designed as a randomized, double-blind, placebo-controlled, parallel trial. To address potential adverse
events, a response desk was established, and health status interviews were conducted at each visit. The study protocol
was approved by the TACTICS Ethics Committee (Approval No. 2020-150, June 9, 2020) and was conducted in
accordance with the Ethical Guidelines for Medical Research Involving Human Subjects (Notification No. 3, 2014,
Ministry of Education, Culture, Sports, Science and Technology and Ministry of Health, Labor and Welfare) and the
Declaration of Helsinki.

Participants

Participants were recruited from amateur running clubs in Sapporo between June 9 and July 21, 2020, through the
clubs’ online communities. All applicants received a written explanation of the study protocol and provided informed
consent prior to participation. Participants attended one to two club training sessions per week, and even those with
lower monthly mileage ran at least 100 km per month, while higher-mileage runners covered up to approximately
250 km per month, and they were also accustomed to treadmill use as they use regularly. To minimize confounding by
training effects, participants were instructed to maintain their usual training throughout the intervention and not to
modify training volume. Weekly training volume during the ~60-day intervention was not systematically logged.
Dietary intake, including energy, carbohydrate, and antioxidant consumption, was not monitored or controlled during
the intervention.

Eligibility criteria for inclusion in this study required participants to meet several conditions. Participants were males

or females aged 45 to 64 years at the time of the initial visit. All individuals were assessed by the study administrator
and determined to be in good general health and engaged in generally healthy lifestyle practices. Participants were also
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required to be available to attend both days of the designated two-day evaluation, including the initial and final visits.
Additionally, participants needed to be willing and able to discontinue the use of polyphenol supplements during the
study period and for at least two weeks prior to the initial visit. A total of 34 participants, including 21 males and 13
females, were successfully enrolled in the study.

Intervention

Table 1 presents the details of the test foods used in the intervention of this study. Participants took OPLFE capsules
containing OPLFE, a low molecular weight polyphenol detived from lychee fruit, and PINEDEX® #1 dextrin
(Matsutani Chemical Industry Co., Ltd., Japan) as an excipient, or placebo capsule containing only dextrin. OPLFE
and placebo were filled into hard capsules (opaque, No. 1 dark caramel: Capsugel Inc., Japan) at Amino Up Co., Ltd.
OPLFE and placebo were provided to participants with neither the capsules nor the outer packaging being
distinguishable. During the 60-day intervention petiod, participants took one capsule of OPLFE (100 mg/capsule) or
placebo after each meal, morning and evening (two capsules/day), and on the final day, they took two capsules after
breakfast.

Table 1. Compositions for the test foods per capsule

Ingredients Unit OPLFE capsule Placebo capsule
OPLFE mg 100 -
Calcium stearate mg 5 -
Dextrin mg 195 300

Outcome and Schedule

Figure 1 presents an overview of the study, and Figure 2 presents the details of the evaluation for each visit date.
Participants were scheduled for a total of two visits. At the initial visit (Day 0), the following assessments were
conducted in sequence: body composition, levels of advanced glycation end products (AGEs), and estimated
hemoglobin (Hb) levels in peripheral blood, followed by a 12-minute run test and the RPE score. At the final visit
(Day 60), the same procedure as at the initial visit was conducted for the evaluation. Two 12-minute run tests were
conducted on July 26, 2020, and September 27, 2020. This study did not involve the drawing of blood samples.

60 days
1L

Placebo

Day 0 Day 60

OPLFE 200 mg/day

3 L3

Al Af

Figure 1. Study design and timeline. Participants were randomly assigned to either the OPLFE group or the placebo
group and took the assigned capsules for 60 days. Assessments were conducted at two visits: the initial visit (Day 0)
and the final visit (Day 60), including the 12-minute run test at both time points.

Body compositions, 12-minute running distance RPE score
AGEs, and Hb Average and maximum heart rate

A= A{~Ai~g

Exercise intensity

%/—/ v )
No blood will 12-minute run test
be drawn from Participants ran on a treadmill for 12 minutes, gradually increasing their speed
participants. at their own pace without being allowed to reduce it. The treadmill was kept at
a 0% incline throughout the test.
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Figure 2. Detailed flow of assessment day. The figure shows the sequence of assessments conducted at each visit.
The assessment day began with measurements of body composition, followed by the evaluation of AGEs and
estimated Hb levels. After these assessments, a 12-minute run test was performed on a treadmill, and the RPE score
was evaluated immediately upon completion.

Primary Outcome

Participants' endurance performance was assessed by conducting a 12-minute run test, with the running distance as
the primary outcome. The test was performed on a treadmill (Johnson Health Tech Japan, Tokyo: MATRIX treadmill
RR-JHJ-2-TIX100v) with a fixed 0-degree incline. Participants did not undergo a familiarization trial, did not receive
standardized pacing instructions, and wete allowed to increase their speed at any time during the 12-minute run test
according to their running style and pace, but they were not allowed to decrease their speed. Consistent with evidence
that more even pacing benefits prolonged efforts, we implemented this principle on the treadmill by permitting speed
increases while prohibiting speed decreases. We set these prespecified conditions not to allow participants to decrease
their speed and to maintain a sustainable optimal pace through to the finish so that participants’ best possible
performance could be evaluated 8.

Secondary Outcomes

At the beginning of both the initial and final visit days, body composition parameters, including body weight, body
water content, muscle mass, body fat percentage, and body mass index (BMI), were measured using the InnerScan
DUAL RD-800/RD-E04 (Tanita Corporation, Japan). AGEs were non-invasively measured from the left middle
finger using the RQ-AGO01] sensor (Sharp Corporation, Japan). Blood Hb concentration was estimated using the
ASTRIM FIT device (Sysmex Corporation, Japan). During the 12-minute run test, average and maximum heart rates
were recorded using both the Garmin HRM4-Run™ and the Garmin ForeAthlete 945 (Garmin Japan K.K,, Japan),
which were fitted to participants prior to the test. The RPE score was assessed immediately after the run using the
Borg scale .

Sample Size

The primary outcome of this study was the running distance in the 12-minute run test, which reflects endurance
performance and has been shown to be associated with AT !7. Regarding the relationship between OPLFE and
endurance performance, Kang et al. reported that OPLFE intake significantly increased AT, an indicator of endurance
performance, with an effect size (Cohen’s d) of 0.895 7. Based on this effect size, we calculated the required sample
size using a significance level of one-sided o = 0.05 and a statistical power of 80%. Since a decrease in endurance
performance due to OPLFE intake was not anticipated, a one-sided test was applied. As a result, the required sample
size was estimated to be 17 participants per group.

Randomization and Allocation

Participants were stratified and randomly assigned to two groups (1:1 ratio) based on gender and half marathon time,
with identification numbers listed by the person responsible for allocation. Randomization was performed using a pre-
generated random number table. The two groups were assigned to the OPLFE group (n=17) and the placebo group
(n=17) by the person responsible for group assignment. Test foods were provided to participants at the initial visit by
the study investigator, according to the list of identification numbers. The study investigators, the person responsible
for group assignment, and the participants were blinded to the contents of the test foods until analysis was completed.

Statistical Analysis

All confirmatory hypothesis tests were two-sided (« = 0.05), and one-sided P values are presented in Table 3 only as
sensitivity outputs corresponding to the a priori power calculation. Data are presented as mean * standard deviation
(mean £ SD), and differences in least-squares means are reported as between-group differences (A). Analysis of
between-group compatisons (OPLFE group vs. placebo group) for the initial visit used Mann—Whitney's U test, for
the final visit used Analysis of covariance (ANCOVA) with values at the initial visit as covariates and group as factors.
Statistical significance levels were defined as *P < 0.05. All statistical analyses were performed with EZR (Saitama
Medical Center, Jichi Medical University, Saitama, Japan), which is a graphical user interface for R (The R Foundation
for Statistical Computing, Vienna, Austria). More precisely, it is a modified version of R Commander designed to add
statistical functions frequently used in biostatistics 2°. Primary analyses used a per-protocol set (PPS). In addition to
the PPS primary analyses, a sensitivity analysis using the intention-to-treat (IT'T) population was performed with a
linear mixed-effects model including group, visit, and their interaction as fixed effects and participant as a random

effect (REML; two-sided a = 0.05).
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Results

Participant Flow

The participation flow of the study is presented in Figure 3. One female participant in the OPLFE group withdrew
consent after the initial visit and was excluded from all subsequent analyses. One male participant in the OPLFE group
discontinued the evaluation during the 12-minute run test at the final visit, resulting in missing data for the primary
outcome and the secondary outcomes of heart rate and RPE score. Consequently, 32 participants were included in the
analysis: 17 in the placebo group (11 males and 6 females) and 15 in the OPLFE group (9 males and 6 females). Table
2 provides the participant backgrounds. For the analysis, Table 3 and Table 4 present the results for running distance,
RPE score, and heart rate, and for body compositions, AGEs, and Hb.

Enrolment (n=34) |

! |
Allocation (n=34)
- OPLFE: n=17
- Placebo: n=17
] |
| Randomization (n=34) |
! | |
Initial visit: OPLFE group (n=16) | Initial visit: Placebo group (n=17) |
*Consent withdrawal offered and
excluded from data analysis (n=1)
L | 1
Final visit: OPLFE group (n=15) | Final wvisit: Placebo group (n=17) |
* Dropout from treadmill. No data for
distance run, RPE and heart rate (n=1).
|
] §
OPLFE group: n=15 Placebo group : n=17 |

Figure 3. Flow diagram of the progress through the phases of a parallel randomized trial of two groups.

Table 2. Backgrounds for the participants

Items OPLFE (n=15) Placebo (n=17)
Gender  Male n=9 (60.0%) n=11 (64.7%)
Female n=6 (40.0%) n=6 (35.2%)
Age 50.7 £ 4.7 523145
Height (cm) 1664 + 7.5 168.2 £ 10.5
Weight (kg) 583 %78 59.9 £10.2
BMI 20.8 £ 1.6 21.0 £ 1.7

Table 3. Mean values of running distance, RPE score, and heart rates.

OPLFE (n=15) Placebo (n=17) Group comparison
95%  95% Pvalue Effect
Mean * SD Mean * SD A SE CI.  CI+ (two-tailed) size
Running initial 2.86 + 0.36 291 +0.35 0.940
distance (km) final 2.97 + 0.36 295+ 0.36 0.07  0.03 0.0 0.1 0.038* 0.77
RPE score initial 155+ 1.9 152 £ 20 0.576
final 145+ 2.0 16.4 + 2.0 -2.0 0.6 -0.8 -0.2 0.003%* -1.15
Average heart initial 149.3 £ 19.3 148.8 £ 14.6 0.584
rate (bpm) final 158.0 £ 8.4 156.5 £ 10.9 1.4 3.0 -4.8 7.6 0.652 0.16
Max heart rate  initial 171.7 £ 16.9 171.3 £ 15.0 0.925
(bpm) final 174.5 £ 8.9 177.1 £ 104 -2.7 3.0 -0.5 -0.1 0.372 -0.32

Data for each group were expressed as the arithmetic mean * standard deviation. In between-group compatisons,
A s the group difference in the least-squares mean for the data at final visit. Analysis of between-group comparisons
for initial visit used Mann-Whitney's U test, for final visit used ANCOVA with baseline as covatiate and group as
factor. Effect size was calculated as Cohen’s d. All P values are two-tailed. One-sided P values are also shown only
as sensitivity outputs corresponding to the a priori sample size calculation.
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Primary Outcome

The running distance in the 12-minute run test of 32 participants (OPLFE group: 15 and placebo group: 17) showed
a significant between-group difference at the final visit based on ANCOVA adjusting for baseline. Baseline-adjusted
least squares means (LS means) were 2.99 £ 0.02 km for the OPLFE group and 2.92 & 0.02 km for the placebo group,
corresponding to an adjusted between-group difference of +0.07 km (P = 0.038). Two-sided 95% confidence intervals,
Cohen’s 4, and fully adjusted estimates are reported in Table 3. At the final visit, baseline-adjusted least-squares means
(LS means) were 2.92 + 0.02 km (placebo group) and 2.99 + 0.02 km (OPLFE group), corresponding to an adjusted
between-group difference of +0.07 km (P = 0.038). The sensitivity analysis using the ITT population was supportive
of the result, yielding a similar between-group difference (0.07 km; P = 0.0345).

Table 4. Mean measured values of body composition, AGEs, and Hb levels.

OPLFE (n=15) Placebo (n=17) Group comparison
Mean + SD Mean + SD Pvalue
Body weight (kg) initial 583 %78 59.9 £10.2 0.794
final 577 +7.7 59.6 £ 10.2 0.585
BMI (kg/m?) initial 208+ 1.6 210+ 1.7 0.865
final 208+ 1.2 210+ 1.7 NA t
Muscle mass (kg) initial 472+ 8.0 479194 0.970
final 46.1+75 471 1£92 0.573
Body fat (%) initial 145 £ 6.7 157 £ 59 0.473
final 157 £ 6.8 16.7 £ 5.8 0.942
Body water (%) initial 612+ 6.9 59.3£538 0.450
final 58954 56.9 £ 4.8 0.460
AGEs score initial 0.43 £ 0.11 0.46 £ 0.09 0.610
final 0.42 £ 0.10 0.45 £ 0.09 0.765
Hb levels (g/dL) initial 148 £ 1.4 143+ 14 0.257
final 147 £ 1.7 145+ 1.3 NA §

Data for each group were expressed as the arithmetic mean * standard deviation. Analysis of
between-group comparisons for initial visit use Mann-Whitney's U test, for final visit use ANCOVA
with baseline as covariate and group as factor. T means that there is a significant interaction between
the covariate and factor.

Secondary Outcomes

The OPLFE group demonstrated a statistically significant decrease of 2.0 points in RPE score compared to the placebo
group (P = 0.003). No significant differences were observed between groups in average or maximum heart rates during
the 12-minute run test. Additionally, no significant differences were found between groups in body composition
parameters, AGEs, or estimated Hb levels (Tables 3 and 4). No adverse events related to the intake of the test foods
were reported during the study period.

Discussion

In this study, the running distance covered in the 12-minute run test significantly increased in the OPLFE group,
supporting our hypothesis that taking 200 mg of OPLFE daily for 60 days can improve endurance performance. In
order to clarify the mechanism by which OPLFE intake improves the endurance performance of runners, this study
also measured body composition, blood Hb concentration, and AGEs using non-invasive methods. It has been
reported that endurance performance improves with lower body fat mass 2!-2> and adequate muscle mass ?*. Regarding
muscle mass, it has also been reported that AGEs accumulation leads to skeletal muscle atrophy 2°. Furthermore, a
higher blood Hb concentration enables more efficient oxygen transport throughout the body, resulting in higher
endurance performance 2% %7. However, in this trial involving long distance runners, OPLFE intake did not alter these
parameters. Therefore, the findings cannot be fully accounted for by the variables measured in this study, suggesting
involvement of other mechanisms.

Because this study did not evaluate mechanistic indices such as mitochondtial function, ATP metabolism, or lactate
kinetics, the following discussion is presented as hypothesis. Specifically, Chang et al. reported that OPLFE may
enhance mitochondrial function, increase ATP production, and thereby stabilize energy supply during exercise 5.
Toward the end of the test, participants were likely exercising near or above the AT. At this intensity range, glycolytic
activity increases and lactate accumulation becomes prominent %°. Additionally, Kawamura et al. reported that OPLFE
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intake increased power output and reduced lactate accumulation during high-intensity exercise *. Taken together,
OPLFE intake may enhance energy metabolism efficiency, which could explain the reduction in RPE score observed
in this study.

To determine whether the improvement observed in this study was practically meaningful, the percentage change in
running distance was compared with the smallest worthwhile change (SWC) criterion. In endurance performance
research, SWC is typically defined as half of an athlete’s typical competition-to-competition variability in performance,
expressed as a percentage (coefficient of variation, CV), which cotresponds to approximately 0.5-1% 3!. The obsetved
+0.07 km increase in this study corresponded to 2.4%, exceeding a CV of 1%, and may therefore be interpreted as a
meaningful increase under the SWC criterion. Under the treadmill conditions of this study, participants were not
allowed to decrease their speed to avoid pacing effects arising from speed fluctuations. Allowing participants to adjust
their speed freely typically introduces behavioral vatiability due to pacing and makes it harder to reflect purely
physiological capacity '8 32. By restricting speed adjustments, this design prevented decreases in speed during the late
stage of the run, allowing a more direct assessment of fatigue resistance. The observed increase in distance may
therefore reflect improved fatigue resistance. These findings should be interpreted with caution when applying them
to outdoor running, due to the specific treadmill conditions used in this study 3334,

This study has several limitations. Dietary intake and training volume were not controlled, and neither formal
familiarization trials nor standardized pacing instructions were implemented, which may have influenced running
distance and RPE score. Furthermore, the sample was restricted to runners aged 45-64 years, limiting the
generalizability of the findings to this age range. Future directions, to improve the external validity of performance
inferences regarding OPLFE, future studies should incorporate standardized field tests such as the Cooper test 3
together with key physiological measures such as VO,max. In addition, reproducibility under real-world conditions
should be examined by prospectively recording outdoor race times and comparing these to laboratory and field
performance outcomes.

Conclusions

The results of this study demonstrate that OPLFE intake increased the distance covered in the 12-minute run and
reduced perceived exercise intensity. These findings suggest that OPLFE may contribute to the enhancement of
endurance performance in middle-aged male and female adults.

Acknowledgements. We would also like to express our gratitude to all the volunteer runners who participated in this
study.

Conlflict of Interest. Amino Up Co., Ltd. founded the trial and provided the test foods. However, the company had
no involvement in the study design, data analysis, or manuscript preparation.

References

1. Djaoudene O, Romano A, Bradai YD, et al. A Global Overview of Dietary Supplements: Regulation, Market
Trends, Usage during the COVID-19 Pandemic, and Health Effects. Nutrients. 2023;15(15):3320.
https://doi.org/10.3390/1u15153320

2. Cui P, Li M, Yu M. Advances in sports food: Sports nutrition, food manufacture, opportunities and challenges.
Food Res Int. 2022;157(3):111258. https://doi.org/10.1016/j.foodres.2022.111258

3. Yoshino M, Inoue N, Yoshizaki T, et al. Use of supplements by Japanese elite athletes for the Rio de Janeiro
2016 Olympic Games. | High Perform Sport. 2020;6:62-73. https://doi.otg/10.32155/jissjhps.6.0_62

4. Maughan RJ, Depiesse F, Geyer H. The use of dietary supplements by athletes. | Sports Sei. 2007;25(Suppl
1):8103-13. https://doi.org/10.1080/02640410701607395

5. Nakamura Y. Molecular mechanisms for polyphenol functionality: How do polyphenols exert their functionality?
J Integr Stud Diet Habits. 2023;33(4):165-169. https://doi.org/10.2740/jisdh.33.4_165

6.  Bojarczuk A, Dzitkowska-Zabielska M. Polyphenol Supplementation and Antioxidant Status in Athletes: A
Narrative Review. Nutrients. 2022;15(1):158. https://doi.otg/10.3390/0u15010158

7. Gonzalez-Garrido JA, Garcia-Sanchez JR, Garrido-Llanos S, Olivares-Corichi IM. An association of cocoa
consumption with improved physical fitness and decreased muscle damage and oxidative stress in athletes. |
Sports Med Phys Fitness. 2017;57(4):441-447. https://doi.org/10.23736/50022-4707.16.06032-1

Journal of Exercise and Nutrition 7



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

Ruszkowska J, Drygas W, Kwasniewska M. The Influence of Berry-Derived Polyphenol Supplementation on
Exercise-Induced Oxidative Stress and Cardiovascular Health in Physically Active Individuals. Antioxidants (Basel).
2024;13(12):1561. https://doi.org/10.3390/antiox13121561

Hooper DR, Orange T, Gruber MT, et al. Broad Spectrum Polyphenol Supplementation from Tart Cherry
Extract on Markers of Recovery from Intense Resistance Exercise. | Int Soc Sports Nutr. 2021;18(1):47.
https://doi.otg/10.1186/s12970-021-00449-x

Nieman DC, Williams AS, Shanely RA, et al. Quercetin's influence on exercise performance and muscle
mitochondrial biogenesis. Med S Sports Exerr. 2010;42(2):338—45.
https://doi.otg/10.1249 /mss.0b013e3181b18fa3

Howatson G, Snaith GC, Kimble R, Cowper G, Keane KM. Improved Endurance Running Performance
Following ~ Haskap Berry (Lonicera  caernlea 1. Ingestion. Nutrients. 2022;14(4):780.
https://doi.org/10.3390/1u14040780

Osakabe N. Polyphenol Paradox: Contradiction between Bioavailability and Physiological Function. Kagaku To
Seibutsu. 2016;54(10):726—731. https://doi.org/10.1271/kagakutoseibutsu.54.726

Miura T, Kitadate K. The Function of the Next Generation Polyphenol, "Oligonol". Jpn | Complenent Altern Med.
2008;5(3):163-171. https://doi.org/10.1625/jcam.5.163

Nagasawa J, Kizaki T, Ohno H. Exercise and oxidative stress in hypoxia. | Phys Fitness Sports Med. 2013;2(4):481—
486. https://doi.org/10.7600/jpfsm.2.481

Tsukamoto-Kusakabe M, Kambayashi I, Kitadate K, et al. Effect of polyphenol converting into a low-molecular
form on oxidative stress and serum total antioxidative capacity in high-intensity intermittent spring exercise.
Hokkaido | Phys Educ Health Sport Sei. 2010;45:1-9. http:/ /hspehss.jp/journal-no45-1.pdf

Nishizawa M, Hara T, Miura T, et al. Supplementation with a flavanol-rich lychee fruit extract influences the
inflammatory status of young athletes. Phytother Res. 2011;25(10):1486-93. https://doi.org/10.1002/ptr.3430
Kang SW, Hahn S, Kim JK, et al. Oligomerized lychee fruit extract (OLFE) and a mixture of vitamin C and
vitamin E for endurance capacity in a double blind randomized controlled trial. | Clin Biochenr Nutr.
2012;50(2):106-13. https://doi.org/10.3164/jcbn.11-46

Abbiss CR, Laursen PB. Describing and understanding pacing strategies during athletic competition. Sports Med.
2008;38(3):239-52. https://doi.org/10.2165/00007256-200838030-00004

Borg GA. Psychophysical bases of perceived exertion. Med Sci Sports  Exere. 1982;14(5):377-81.
https://doi.otg/10.1249,/00005768-198205000-00012

Kanda Y. Investigation of the freely available easy-to-use software 'EZR' for medical statistics. Bowe Marrow
Transplant. 2013;48(3):452-458. https://doi.org/10.1038/bmt.2012.244

Bouley, KJ, Pieklo MC, Matthews TD, Paolone V]. Influence Of Body Fat Percentage On Agility, Strength, And
Endurance Performance: 2784. Med Sei Sports Exerr. 2009;41(5):459.
https://doi.otg/10.1249/01.MSS.0000355949.56770.cf

Walker S, Bonsdorff Mv, Cheng S, et al. Body composition in male lifelong trained strength, sprint and endurance
athletes and  healthy  age-matched  controls.  Front  Sports  Aet  Living.  2023;5:1295906.
https://doi.otg/10.3389/fspot.2023.1295906

Alvero-Cruz JR, Mathias VP, Romero |G, et al. Prediction of Performance in a Short Trail Running Race: The
Role of Body Composition. Front Physiol. 2019;10:1306. https://doi.org/10.3389/fphys.2019.01306

Ueno H, Suga T, Takao K, et al. Relationship Between Body Segment Mass and Running Performance in Well-
Trained Endurance Runners. | App/ Biomech. 2021;37(6):531-537. https:/ /doi.otg/10.1123 /jab.2020-0239

Kato M, Kubo A, Sugioka Y, et al. Relationship between advanced glycation end-product accumulation and low
skeletal muscle mass in Japanese men and women. Geriatr  Gerontol Int.  2017;17(5):785-790.
https://doi.otg/10.1111/ggi. 12787

Theresia S, Widjaja NT, Handayani MDN. The relation between hemoglobin level and aerobic endurance, muscle
strength in the eldetly. Damianns Jonrnal of Medicine. 2019;18(1):16-22. https://doi.org/10.25170/djm.v18i1.2195
Patnaik M, Acharya S, Panigrahi AK. Correlation of Haemoglobin Concentration with Maximal Aerobic Capacity
- A Prospective Study in First Year MBBS Students of Southern Odisha. | Ewvid Based Med Healthe.
2021;8(22):1758-1763. https:/ /www.jebmh.com/abstract/ cotrelation-of-haemoglobin-concentration-
withrnmaximal-aerobic-capacity-a-prospective-study-in-firstrnyear-mbbs-students-78005.html

Chang YC, Chen YT, Liu HW, et al. Oligonol Alleviates Sarcopenia by Regulation of Signaling Pathways
Involved in Protein Turnover and Mitochondrial Quality. Mo/ Nutr Food Res. 2019;63(10):¢1801102.
https://doi.org/10.1002/mnfr.201801102

Fusi ], Scarfo G, Franzoni F. In: Wojda TR, eds. Technology in Sports - Recent Advances, New Perspectives and Application.
IntechOpen; 2024: Chapter 6.

Journal of Exercise and Nutrition 8



30.

31.

32.

33.

34.

35.

Journal of Exercise and Nutrition

Kawamura A, Hashimoto S, Suzuki M, Ueno H, Sugita M. Oligomerized polyphenols in lychee fruit extract
supplements may improve high-intensity exercise performance in male athletes: a pilot study. Phys Act Nutr.
2021;25(3):8-15. https://doi.org/10.20463/pan.2021.0015

Hopkins WG. How to Interpret Changes in an Athletic Performance Test. Sportscience. 2004;8:1-7.
https://sportsci.otg/jour/04/wghtests.htm

Renfree A, St Clair Gibson A. Influence of different performance levels on pacing strategy during the Women's
World ~ Championship  marathon race. Int ] Sports  Physiol Perform. 2013;8(3):279-85.
https://doi.otg/10.1123 /ijspp.8.3.279

Miller JR, Hooren BV, Bishop C, Buckley JD, Willy RW, Fuller JT. A Systematic Review and Meta-Analysis of
Crossover Studies Comparing Physiological, Perceptual and Performance Measures Between Treadmill and
Overground Running. Sports Med. 2019;49(5):763-782. https://doi.org/10.1007/s40279-019-01087-9

Hooren BV, Fuller JT, Buckley JD, et al. Is Motorized Treadmill Running Biomechanically Comparable to
Overground Running? A Systematic Review and Meta-Analysis of Cross-Over Studies. Sports Med.
2020;50(4):785-813. https://doi.otg/10.1007/540279-019-01237-2

Cooper KH. A means of assessing maximal oxygen intake. Correlation between field and treadmill testing.
JAMA. 1968;203(3):201-4. https://doi.org/10.1001/jama.1968.03140030033008



