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absolute values varied in athlete 1 (1.0 to 1.1 mg/dL) when compared to athlete 2 (1.4 to 1.5 mg/dL). Discussion Even though we are deal-
ing with two elite athletes of the same team, exposed to the same training experiences and competition routines, their metabolic an-
swers were quite different in some parameters as previously described by us (Bassini-Cameron et al., 2008). This analysis allows us to 
infer that the difference of metabolic responses to the exercise of both athletes is due to a bigger ATP storage in the muscle or to lower 
bioenergetics efficiency. References Bassini A, Cameron LC. Biochem Biophys Res Commun, 2008 443, 800. Bassini-Cameron et al. Br J 
Sports Med. 2008 42(4):260-6. Contact cameron@unirio.br 

TWELVE WEEKS OF UNCOMPLICATED RESISTANCE TRAINING INCREASES LEAN BODY MASS AND REDUCES MARKERS 
OF MUSCLE ATROPHY IN OLDER ADULTS 

Egan, B., Crognale, D., Krause, M., Cogan, K., Newsholme, P., De Vito, G. 
UCD Institute for Sport and Health 

Introduction Resistance exercise is an established countermeasure to attenuate the decline in lean body mass (LBM) that occurs with 
aging, but the effects of resistance exercise training on markers of muscle atrophy in older adults is not well-described. The aim of the 
present study was to investigate the effects of twelve weeks of ‘uncomplicated’ resistance exercise training on LBM and markers of mus-
cle atrophy in older adults. Methods Thirty-nine medically-stable, free-living older adults were randomised to either resistance exercise 
training (REX, n=21; age, 63.9±4.1 y; body mass index, 25.2±2.5 kg m-2) or non-training control (CON, n=18; 63.1±4.8 y; 26.7±2.9 kg m-2) 
for a 12 week intervention. REX consisted of three supervised exercise sessions per week, each lasting 45 minutes and consisting of 
uncomplicated resistance exercises predominantly in the form of bodyweight and resistance band exercises. Physical function including 
10 m walking test and chair raise tests was assessed before and after the intervention. Muscle biopsies from the vastus lateralis were 
taken prior to commencing training and at 60 h after the final training session. Changes in transcript abundance for molecular markers of 
fibre type and muscle atrophy were assessed by quantitative polymerase chain reaction (qPCR). Results REX resulted in an increase in 
whole-body LBM (0.93±0.83 kg; p<0.001) and leg LBM (0.25±0.27 kg; p=0.001), which were unchanged in CON. Improvements in 10 m 
walking test and chair raise tests (reps in 30 sec and time for 5 reps) were observed in REX (all p<0.05), but not CON. Relative mRNA 
expression of FOXO3 was decreased (30%; p<0.05), MAFbx tended to be decreased (24%; p=0.077), and MYOD was decreased (38%; 
p<0.01) after REX, but myostatin was unchanged. Myosin heavy chain isoform expression was decreased for type I (40%; p<0.01) and 
type IIX (48%; p<0.05) and increased for type IIA (43%; p<0.001) muscle after REX. Discussion The present study describes a REX training 
intervention of bodyweight- and resistance band-based exercises for older adults, which demonstrates efficacy to increase LBM and 
physical function in this population. Increases in LBM coincided with reductions in markers of muscle atrophy and elevated expression of 
type IIX muscle fibres. Future work will explore markers of muscle protein synthesis in these samples. Acknowledgements This work 
supported by funding from Enterprise Ireland and Food for Health, Ireland. Correspondence brendan.egan@ucd.ie 

IMPACT OF ACE I/D POLYMORPHISM ON HEART RATE VARIABILITY AFTER 10 WEEKS OF AEROBIC TRAINING IN CHIL-
DREN 

Silva, C.C., Nakamura, F.Y., Ramos, P., Okuno, N.M., Higashi, D.T., Venancio, E.J. 
Universidade Estadual do Norte do Paraná 

Introduction Heart rate variability (HRV) has important cardio-protective effects and is modulated by physical training. Likewise, the renin-
angiotensin system interacts with the autonomic nervous system and the angiotensin-converting enzyme (ACE) is suggested to have a 
genetic variability that exerts considerable influence on HRV (Thayer et al., 2003). However, no data are available regarding the genetic 
determinants of HRV responsiveness to training in pediatric populations. Thus, the purpose of this study was to test the impact of ACE I/D 
polymorphism on resting HRV after 10 weeks of physical training in pre-pubertal children. Methods Eighty-four children (44 male and 40 
female) between 8 and 9 years old (Tanner 1) took part in this study. They were assigned to a 10-week running training program (3 times 
per week for 40 min per session; intensity >80% of maximal aerobic velocity). To investigate the effects of different ACE polymorphisms on 
HRV responses to training, the participants were assigned to three distinct groups (ID, II and DD) based on their ACE gene I/D genotype. 
For ACE genotyping, DNA was isolated from saliva samples and subjected to polymerase chain reaction (PCR) followed by polyacryla-
mide gel electrophoresis (SDS-PAGE). Resting heart rate was obtained during 10 min in a supine position (Polar RS800) and HRV was 
measured using spectral and time domain analysis. The groups (ID, II and DD) versus time (pre HRV x post HRV 10 weeks) comparisons 
were performed using two-away ANOVA with repeated measure analyses. Results Of the 84 children, 46 presented the ID genotype; 21, 
the II and 17, the DD. After training, all groups demonstrated enhanced HRV parameters compared to baseline. However, ACE DD homo-
zygotes demonstrated significantly lower values (P<0.05) pre training for SDNN, RMSSD and SD1 (28.8±8.6 ms; 21.7±6.0 ms and 15.5 ± 
4.3 ms) when compared with ACE ID (42.5 ± 12.8 ms; 42.5 ± 12.8 ms and 29.8 ± 11.3 ms) and ACE II (29.8 ± 11.3 ms; 29.8±11.3 ms and 
29.3 ± 16.7 ms, respectively). Furthermore, the ACE DD demonstrated significantly higher (P<0.05) LF (nu) values (60.5 ± 9.8) pre training, 
compared to ID (54.2 ± 14.4). Discussion It is recognized that homozygous DD allele have higher angiotensin II levels which elicit vaso-
constriction and consequently higher blood pressure and lower HRV (Thayer et al., 2003). Our results corroborated these findings and 
demonstrated that homozygous DD allele demonstrated significantly lower HRV with respect to their II/ID counterparts pre-training. 
However, independent of ACE I/D genotype, a 10 week running training program provoked improvements in vagal-related indices 
(RMSSD and SD1), in addition to enhancing SDNN in all the ACE I/D polymorphism groups. References Thayer JF; Merritt MM, Sollers JJ, 
Zonderman AB, Evans MK, Yie S, Abernethy DR. (2003). Am J Cardiol, 92:1487-1490. 

DEVELOPMENT OF THE ATHLETES RECRUITING SYSTEM IN CYCLIC SPORTS BASED ON INDIVIDUAL MORPHOFUNC-
TIONAL AND GENETICS PARAMETERS 

Yevdaliuk, S.V.1, Melnov, S.B.2, Kruchynsky, N.G.3, Davydov, V.Y.3, Lebed, T.L.3, Kozlova, A.S.4, Shepelevich, N.V.3 
Brest regional center of sports medicine 

INTRODUCTION Modern approaches to the sportsmen recruitment and individualization of the training process should take into account 
both genetic and environmental factors contribution to the making of the world-class athlete. The aim of this study was to develop a 
genetic monitoring program to determine the individual profile for athletes reserve in cyclic sports. METHODS The study group comprised 
250 swimmers, both males and females, aged 10-19. We evaluated the morpho-functional state of swimmers using morphological and 
functional suitability scales (Davydov V.Y. et al.). Genotyping and frequency of 5HTT, ACE, AGT, PPARA, PPARD, PPARGC1A, and TFAM 
polymorphisms were obtained by site-specific PCR amplification that was performed on genomic DNA isolated from buccal epithelial 
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cells (Akhmetov I.I.). RESULTS The morphofunctional state evaluation showed that most of the athletes had ‘average’ (66.7% total; 62.2% in 
girls; 69.7% in boys) and ‘above average’ morphophysiological level (21.6% total; 24.4%; in girls; 21.6% in boys). 9.0% of the study group 
had ‘below the average’ level (8.9% in girls; 9.1% in boys), and only 2.7% had ‘high level’ (4.5%; and 1.5%). The prevalence of the following 
genotypes was discovered: AGT CC (77.78%±5.66% in boys; 73.17%±6.92% in girls), PPARA GG (65.38%±6.60%; 70%±7.25%) TFAM GG 
(59.62%±6.80%; 53.66%±7.79%), PPARD TT (58.82%±6.90%; 70%±7.25%). These genotype frequencies were significantly higher than in 
controls. There was also significant difference of the distribution of the ACE ID in boys (24.53%±5.91%) and girls (46.34%±7.79%), and ACE 
II in study group (22.64%±6.15% in boys vs. 14.63%±5.52% in girls); the frequency of the TFAM GC was also significantly higher in girls 
(31.71%±7.27% vs. 13.46%±4.73%). We also observed the trend in PPARD TT genotype distribution (70%±7.25% in girls vs. 58.82%±6.90% 
in boys). DISCUSSION Conducted anthropological examination allowed to develop the model parameters of morphological and functional 
parameters of the athletes. We analyzed the morphophysiological developmental level based of these characteristics and evaluated 
maximum potential taking into account so called ‘testosterone peak’. The most promising athletes were observed in groups of 14 and 15 
years (girls) and 11 and 15 years (boys). On the basis of previous studies we selected 5 candidate genes and studied a common genetic 
profile of the swimmers. As a result, the basic polymorphic genes set for subsequent screening study was developed. Thus, AGT C, 
PPARA G, PPARD T and TFAM G alleles can be considered as relevant genetic markers for swimmers. After initial screening examination 
of these genetic markers further molecular genetic testing for the 13 gene polymorphism will be carried out. References Akhmetov II 
Molecular genetics of sports: a monograph. – M.: Soviet Sport, 2009. – 268 p. (RUS) Davydov VY Selection and orientation of swimmers in 
terms of physique in the long-term training (theoretical and practical aspects): monograph / Davydov VY, Avdienko VB. (2013). – M.: Soviet 
Sport, 2013. – 384 p. (RUS) 

EPIGENETIC CHANGES WITHIN THE ADAMTS4 GENE PROMOTER MAY MODIFY RISK OF PATELLA TENDINOPATHY. 

Raleigh, S., El Khoury, L., Rickaby, R., Samiric, T. 
University of Northampton 

Introduction Patellar tendinopathy (PT) is common in sports involving jumping where it represents more than 30% of knee injuries (Chris-
tian et al, 2014). Genetic factors are known to increase the risk of other tendinopathies (Raleigh and Collins, 2012) but the role of epigenet-
ics in overuse injuries has never been described. Epigenetic modification, such as the methylation of DNA CpG sites, alters gene expres-
sion and is likely to impact on performance phenotypes (Raleigh, 2012). Indeed, DNA methylation plays an important role in disease 
processes and represents a promising avenue of research in tendinopathy. Accordingly, the aims of this study were to identify whether 
the DNA methylation status of two genes (ADAMTS4 and TIMP2) known to be involved in the tendiopathic process (Corps et al, 2008: El 
Khoury et al, 2013) were altered in tissue collected from those with PT compared to controls. Methods Twenty (10 PT and 10 healthy con-
trols) male patellar tendon samples were collected for this study. The DNA methylation status of 6 ADAMTS4 and 4 TIMP2 CpG sites from 
within the respective promoters were determined in all samples using next generation sequencing (NGS). Data were analysed using a t-
test and significance was set at p<0.05. All procedures were approved by the relevant research ethics committees. Results There were 
no significant differences in mean methylation profiles for both the ADAMTS4 (p=0.294) and TIMP2 (p=0.885) gene promoter regions 
between PT and controls. However, a specific site within an important regulatory region of the ADAMTS4 promoter was hypermethylated 
in the PT group (p=0.016) compared to controls. Discussion This is the first study to focus on epigenetics as a possible determinant of 
tendinopathy. Although mean DNA methylation levels for both the ADAMTS4 and TIMP2 promoters were not altered, the hypermethyla-
tion of a single CpG site with the ADAMTS4 promoter between PT and the control groups may be functionally important. This area of the 
ADAMTS4 promoter is known to be important for its regulation (Thirunavukkarasu et al, 2006). Our investigation did not cover all of the 
CpG sites within the promoter regions studied. Ongoing work within our laboratory continues to investigate the epigenetic basis of soft 
tissue pathologies related to sports and physical activity. Christian RA, Rossy WH, Sherman OH. Bull Hosp Jt Dis (2013). 2014;72(3):217-24 
Raleigh SM and Collins M (2012). Achilles Tendon. InTech. pp. 25-40. Raleigh SM (2012). J Appl Physiol (1985) 112(6):1082-3 El Khoury L, 
Posthumus M, Collins M, Handley CJ, Cook J, Raleigh SM (2013). J Sci Med Sport. (6):493-8 Corps AN, Jones GC, Harrall RL, Curry VA, 
Hazleman BL, Riley GP (2008). Matrix Biol. 27(5):393-401 Thirunavukkarasu K, Pei Y, Moore TL, Wang H, Yu XP, Geiser AG, Chandrasekhar 
(2006). Biochem Biophys Res Commun. 2006;345(1):197-204 

Mini-Orals 

MO-PM33 Neuromuscular Physiology: Fatique 

H-WAVE AMPLITUDE FLUCTUATION IS ASSOCIATED WITH VARIATION OF MAXIMAL VOLUNTARY MUSCLE CONTRAC-
TION WITHIN A SUBJECT 

Taki, C.1, Shiozawa, N.1, Kimura, T.2 
1: Ritsumeikan University (Japan), 2: Kobe University (Japan) 

Introduction Unexpected kinetic errors in repeated body motions always happen in competitive athletes. Even in a maximal voluntary 
muscle contraction (MVC) in the laboratory testing, the subject often experiences the failure of maximal effort, i.e., the fluctuation of the 
peak force between the MVC trials; while its detailed mechanism remains to be elucidated. A previous study (Nozaki et al., 1995) showed 
the time-series variation of H-wave amplitude in soleus muscle (SOL), which reflects the input-output characteristics of the α motor neuron 
(αMN) pool. These observations led us hypothesize that the fluctuation of the αMN excitability influences the variation of the MVC. The aim 
of this study was therefore to assess effect of the variation in αMN excitability on the MVC fluctuation. Methods The subjects were 11 
healthy men (21-31 yrs). Surface EMG was recorded from each of the medial and lateral gastrocnemius muscles (MG and LG) and SOL. 
Each subject repeated 2-s isometric MVC of plantar flexors ten times with sufficient rests (>2min), while the average amplitude of three H-
waves was recorded in each muscle during 2-5s before each MVC trial. For each MVC trial, the EMG RMS value (1-s window) at peak 
force was computed in each muscle. For each muscle, the ten MVC trials were ranked according to the greatness of the muscle’s EMG 
RMS value, and we defined the upper and lower three MVC trials as successful and failed trials, respectively, of the muscle. The averages 
of EMG RMS and H-wave amplitude were calculated for the successful and failed trials for each muscle in each subject. Results and 
Discussion There was no significant difference between the average trial numbers which induced successful and failed trials, in each 
muscle (N.S.). The average of EMG RMS value in the successful trials across subjects was significantly larger than that in the failed trials, in 
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