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Research Article 

Effects of ultra-short race pace training (USRPT) with Beta-alanine 

supplementation on physical fitness in young soccer players 

Mohammad Amin Farhani1, Hamid Rajabi1*, Reza Nourmohammad2  

Abstract  

 

Introduction 

This study aims to investigate the effectiveness of the USRPT system 

combined with beta-alanine supplementation on the physical 

performance of elite young soccer players. Forty-four young soccer 

players were purposefully selected and divided into four groups of 11 

players: exercise-only (placebo), exercise with a supplementation, 

supplementation-only, and a control group. After a 10-minute warm-

up, subjects performed the 25-minute USRPT protocol in three weekly 

sessions, followed by regular team training. The supplementation 

group consumed 4 grams of beta-alanine daily for six weeks, split into 

two doses 60 minutes before and after each training session. Body 

composition, aerobic fitness (Half-time test), anaerobic power (RAST 

test), 20-meter sprint, muscle endurance, and Borg's Rate of 

Perceived Exertion (RPE) were measured in the pre-test and post-

test. The repeated measures ANOVA revealed a significant difference 

in aerobic power, anaerobic power, muscular endurance, and fatigue 

drag index between the exercise-placebo and exercise-plus-

supplementation groups after 40 days (P=0.001). No significant 

differences were found between the supplementation and control 

groups in other variables (P>0.05). This research found that the 

USRPT system effectively improves aerobic and anaerobic power in 

soccer players. It also suggests that when combined with USRPT, 

beta-alanine supplementation reduces fatigue and enhances 

performance. Beta-alanine boosts sports performance by increasing 

Carnosine in muscle cells and offering antioxidant benefits. Coaches 

and athletes aiming to improve physical performance may consider 

using beta-alanine alongside targeted training. 
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One of the high-intensity interval training systems first used by 

swimming coaches as an effective method to improve 

swimmers' endurance performance is race-pace training for 

very short distances (USRPT), which has gradually gained 

attention in other sports (Rushall, 2013, 2018). In this approach, 

continuous training sets (like swimming or running) are 

performed at a race pace (similar to race pace) but over much 

shorter distances than the actual race (for example, a quarter 

of the race distance) with minimal rest time (Rushall, 2011). For 

instance, the USRPT system is done at maximum intensity with 

20 × 50 meters of freestyle swimming and 35 seconds at a 1:1 

rest ratio (Cuenca-Fernández et al., 2023). Fatigue induced by 

the USRPT seems to impact various performance variables and 

enhances athletes' fatigue tolerance at the cellular and 

muscular tissue level (Nugent et al., 2019). To boost the effects 

of fatigue tolerance training, athletes have also turned to certain 

sports supplementations that claim to delay or reduce muscle 

cell fatigue. Among these, beta-alanine is a non-essential 

amino acid in the human body that increases cellular carnosine 

levels (C. Harris et al., 1998; Hill et al., 2007). Researchers have 

reported that beta-alanine has ergogenic effects on athletic 

performance (Raizel et al., 2019). For this reason, the effects of 

sports activities on fatigue have been studied (Sheikholeslami-

Vatani et al., 2016). Short-term beta-alanine supplementation 

(2.3 to 6.4 g/day for 4 to 24 weeks) has been found to 

significantly increase intramuscular carnosine concentrations 

(Dinarvand et al., 2024). Beta-alanine can act as a cellular 

buffer to reduce acidosis in active muscles during high-intensity 

Exercise by increasing the carnosine levels of muscle fibers. 

This supplementation is a non-essential amino acid made in the 

liver as the final metabolite for reducing nitrogenous organic 

bases of Uracil and thymine. Beta-alanine, in combination with 

the essential amino acid histidine, causes the formation of 

Carnosine in muscle cells, which can greatly reduce acidosis 

caused by high-intensity Exercise in muscles, especially in fast 

glycolytic fibers. Carnosine is a multifunctional dipeptide with 

many roles, such as buffering, fighting free radicals (antioxidant  
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biomarker), regulating enzyme activity, and regulating calcium in 

the cellular sarcoplasmic reticulum. Carnosine is broken down in 

the human body by the enzyme carnosine, which is mostly 

present in tissues other than skeletal muscle and partly explains 

why the concentration of Carnosine is higher in muscle tissue 

than in other tissues (Maté-Muñoz et al., 2018). During a soccer 

game, the average activity intensity cannot increase beyond the 

lactate threshold; therefore, players cannot spend much time 

playing above the lactate threshold (Helgerud et al., 2001). For 

example, during the 90 minutes of a match, soccer players may 

run between 10 and 12 kilometers at an intensity of 80 to 90 

percent of the maximum beat, but in total, they spend very little 

time at high threshold intensities (Hoff et al., 2002; Mcmillan et 

al., 2005). On the other hand, to increase a team's ability in 

matches, it is necessary to reduce the players' fatigue during the 

match according to the different conditions of the game and the 

implementation of different tactics. This has shown that teams 

with better endurance and aerobic power will have a higher ability 

to stay active and ultimately score in the final moments of the 

match (Impellizzeri et al., 2008). Therefore, having an optimal 

level of aerobic fitness can be a determining factor in maintaining 

athletes' performance during competition. High aerobic capacity 

affects players' physical and tactical performance (Chamari et al., 

2004). Exercises that improve aerobic fitness, such as maximal 

oxygen consumption, running economy, and lactate threshold, 

can improve soccer players' physical, technical, and tactical 

performance (Helgerud, 1994). In addition, a soccer player 

performs about 1000 to 1400 short activities in the game, 

sometimes repeated repeatedly with very little rest (Mohr et al., 

2003). It can be concluded that aerobic and anaerobic fitness are 

valuable factors for success in soccer. Considering the 

importance of aerobic and anaerobic physiological adaptations in 

soccer and the interval nature of soccer, the role of interval 

training in this field has been highlighted (Keyhanian et al., 2015). 

Performing interval training by creating aerobic and anaerobic 

adaptations increases maximum oxygen consumption (Helgerud 

et al., 2001; Hoff et al., 2002) power, fatigue resistance (A. 

Hawley et al., 1997), increase the activity of oxidative and 

glycolytic enzymes (MacDougall et al., 1998), lactate tolerance 

(Karp, 2000), motor efficiency and increase lactate excretion in 

soccer players (Keyhanian et al., 2015). Therefore, interval 

training is a good option that increases the training pressure to 

improve aerobic power (VO2max), anaerobic power, and, 

consequently, the performance of the athletes (Helgerud et al., 

2001). Aerobic exercise can reduce chronic inflammation. This 

effect is mediated through cross-talk between the immune and 

nervous systems (Gleeson et al., 2011). Aerobic exercise can 

stimulate the parasympathetic system, which helps lower the 

resting heart rate and improve the body's autonomic balance. 

This effect occurs through cross-talk between the central and 

cardiovascular nervous systems (Dishman et al., 2006). 
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After investigating the effect of 8 weeks of beta-alanine 

supplementation on aerobic capacity and muscle fatigue in 

runners and soccer players, Arnerlinde et al. suggested that beta-

alanine might delay the onset of fatigue (Hoffman et al., 2008). 

However, in another study, Sweeney and his colleagues (2010) 

reported that taking 6 grams of beta-alanine supplementation 

daily did not affect the power and level of fatigue during repetitive 

Exercise (Sweeney et al., 2010). It seems that beta-alanine 

supplementation can have a positive effect if it is accompanied 

by specific lactic training. In this regard, this study aimed to 

investigate the effect of the new training system (USRPT) along 

with beta-alanine supplementation on the physical performance 

of elite soccer players in the youth category. 

Materials and Methods  

Subjects and study protocol  

The present study is of a semi-experimental type, and according 

to the purpose of the research, it is of a developmental type. The 

sample consisted of 44 young professional soccer players aged 

18.6 ± 3.1 years, and a body mass index of 21.8 ± 0.9 kg/m2 was 

purposefully selected. The subjects were randomly divided into 4 

groups. The selection of this sample size was based on similar 

studies. These individuals had no underlying genetic or familial 

diseases and were residents of Tehran. After that, the necessary 

explanations for participating in the study were given to them and 

their coach on the soccer team, and their consent was also 

obtained. Several players had a history of playing in the national 

ranks and the Asian Vision Premier League in Tehran, and the 

players were present in the second half of the season during the 

tournament season. In addition, the exercise-supplementation, 

exercise-Placebo, and supplementation groups performed the 

USRPT protocol 3 times a week at the beginning of the training 

after 10 minutes of warm-up for 25 minutes. After the 

implementation of the protocol, the team usually practices. The 

control and supplementary groups continued to practice generally 

under the supervision of the team coach (tactical and technical 

exercises and playing on small courts) after the warm-up. 

Therefore, in a training session to get acquainted with the tests, 

all the subjects were asked to attend the test site and get 

acquainted with the desired tests. In this session, the subjects 

completed the consent form to participate in the research. In the 

pre-test session, the warm-up program was first performed, and 

then the post-test was taken for the field tests. All subjects were 

asked to show their utmost effort and accuracy in performing all 

the tests. 

Then, the players were divided into 4 groups of 11 people: 1. 

Exercise-supplementation group, 2. Exercise-placebo group, 3. 

Supplementation group, 4. Control group. The training groups 

performed 3 sessions per week and 6 weeks of training according 

to the USRPT system. The training program was 20 round-trips 
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of 50 meters with high intensity and a rest of 20 seconds. After 

the pre-tests, the subjects in the supplementation group took 4 

g/day of beta-alanine supplementation for six weeks in 2 stages 

and 60 minutes before and after the training session. After the 

end of the intervention period, the post-test was performed under 

the same conditions as the pre-test. The subjects were asked not 

to take any dietary or other drug supplementation during the six-

week study period. The subjects were also asked to inform the 

researcher of any complications. 

Participants were into four groups: exercise placebo group (n = 

11), β-alanine supplementation group (n = 11), exercise- β-

alanine supplementation group (n = 11), and control group (n = 

11). All subjects were instructed not to change their habitual diet 

during the intervention and to ensure that the participants took 

the supplementation, as advised the participants received 

capsules with β-alanine or a placebo each week during the 

intervention (Figure 1). 

Training Protocol (USRPT) 

The term USRPT was first coined by Professor Brent Rachel in 

2011 and involves performing repeated swimming intervals at a 

pace that corresponds to an individual's best competitive 

performance (i.e., race speed) but over shorter distances than the 

race. One of the most common USRPT programs is 20×50 

meters with 20 seconds rest at the highest intensity (Rushall, 

2011) The number of training sessions can be between 2 and 4 

sessions per week, and in the present study, 3 sessions per week 

at the highest intensity were also examined. First, the record of 

the 200-meter run was taken, and according to the principles of 

the system (USRPT), 20×50-meter round-trips with a 20-second 

rest were performed on young soccerers over six weeks (Rushall, 

2016). In Figure 2, the 200-meter record of the players of the 

training groups for the 50-meter repetitions is presented. 

Physical tests 

Huff Test: The Huff Aerobic Test is a ball endurance test for 

soccer players performed in a specific way (Figure 2). The cones 

used to design the training route of the test method were as 

follows: the players dribble the first 10 cones in a spiral and jump 

over obstacles to a height of 30 cm while carrying the ball. After 

that, the next cones were passed in a long spiral, and at the end  

 

Figure 1. Schematic design of the research. 
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Table 1. General characteristics of the subjects. 

 

of the length of the rectangle, while controlling the ball, they 

moved backward and then turned back and moved towards the 

starting point. The duration of this test is 10 minutes, and the test 

score is the distance that the players travel in 10 minutes 

(Chamari et al., 2005). The validity of this test has been confirmed 

in previous studies assessing the endurance of soccer players 

(Chamari et al., 2005). 

Body composition: To measure the thickness of the skin fold, a 

digital Harpenden caliper was used at seven points of skin fold 

thickness in the subscapular, armpits, triceps, flanks, chest, 

abdomen, and quadriceps femoris (Shirzad, 2021). To increase 

the accuracy of the measurements, each area was measured 

three times, and the criterion was the total mean. One person did 

all measurements with sufficient training to work with calipers 

(Shirzad, 2021). At first, the specified parts' height, weight, and 

fat thickness were measured using a Harpenden caliper with an 

accuracy of 0.2 mm. 

Muscular endurance: The sit-up test measured muscular 

endurance in one minute. The highest number of repetitions was 

recorded as a record in one minute. In short, the hands were 

crossed over the shoulders, and the athlete had to reach the 

elbows to the knees without lifting the hips and then turn back 

and hit the ground behind the shoulders (Gibson et al., 2024). 

 

Figure 2. Each player must carry the ball in the path that has been 

determined. The rehearsal area is 35 meters wide and 55 meters long. 

The player must move the distance between cones A to B backward 

(Gharahdaghi et al., 2013). 
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Table 2. Mean ± SD of muscular endurance (Sit-Ups), 20 m speed test (s), Sargent jump test (cm), Rast anaerobic power test (w), post-testing. 

 

*indicates a significant difference from pre- to pos-testing (p < 0.05) 

 

 

 

 

 

 

RAST anaerobic power test: The RAST test measured power 

indices (peak power, mean power, minimum power, and fatigue 

index). Two pairs of photocells were placed at the start and end 

line of 35 meters. The subject stood at a distance of 70 cm from 

the starting line in each repetition and started running at 

maximum speed with the sound of the machine's horn at the end, 

after passing in front of the optical eye, the timer stopped, and 

the device recorded the person's record. The subject ran this 

distance 6 times at full speed and rested for 10 seconds between 

each run stage (Abbasian et al., 2012). 

Sargent Jump (Vertical Jump): To perform this test, the subject 

first stands by the wall in a profile position and then raises his 

upper hand and marks on the wall with his middle finger so that 

his height is recorded in a unique form with his hand outstretched 

(without a stroke). Then, the subject would bend his knees about 

90 degrees in a standing position next to the wall, immediately 

jump vertically upwards with a quick leap, and touch the wall with 

his hand at the peak of the jump. Each subject performed this 

movement thrice, his best record was recorded (Chaouachi et al., 

2010). 

20 m Speed Test: This test measures athletes' speed at a 

distance of 20 meters. To ensure the best effort is made, it is 

conducted in a two-on-two and competitive manner (Gisladottir et 

al., 2024). 

Borg Rate of Perceived Exertion Scale: This scale evaluated 

the subjects' 

 

 

subjects' perception of pressure. The scale scored 6, which 

indicates very light activity and feeling the least pressure, and 20, 

which shows tough activity and feeling the most pressure. The 

individual responds to this scale on a self-reported basis (Teixeira 

et al., 2024). To determine the players' training pressure, the 

pressure perception index was taken from the players in the pre-

test and post-test stages immediately after the end of the training 

protocol. 

Statistical analysis 

 Indices of central tendency and dispersion were used to describe 

the findings. The Shapiro-Wilk test was used to check the 

normality of the data, and the Levene test was used to check the 

equality of variance of the variables. The repeated measures 

ANOVA test with the between-group factor was used to compare 

the groups. Data analysis was performed using SPSS version 27 

software, and the significance level was set at P≤ 0.05. 

Results 

Tables 1 and 2 present the findings related to the soccer players' 

physical tests group in the four groups of exercise-

supplementation, placebo exercise group, supplementation 

group, and control group in two stages: pre-test and post-test. In 

Table 2, the skinfold thickness of the subjects is presented in 

seven sites.  

The normality of the data distribution of all variables in the present 
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study was confirmed using the Shapiro-Wilk test (P<0.05). The 

results of the repeated ANOVA test showed a significant 

difference in aerobic power, anaerobic power, muscular 

endurance, and fatigue perception index between the exercise-

placebo and exercise groups with supplementation. However, 

there was no statistically significant difference between the 

supplementation and control groups between the variables of 

aerobic power, anaerobic power, muscular endurance, 20 m 

speed, and fatigue perception index (P > 0.05). The results of the 

Huff aerobic test in (Figure 3) show the mean and standard 

deviation. According to the results of the repeated ANOVA test 

with intergroup factor, there was no significant difference 

between the four groups in the Huff aerobic test. However, there 

was a significant difference within the group in the exercise-

supplementation and placebo exercise groups. Furthermore, the 

exercise-supplementation and exercise-placebo groups showed 

a significant improvement in the Huff aerobic test compared to 

the pre-test results. The results of the Exercise Fatigue 

Perception Index showed that the exercise-supplementation and 

placebo groups experienced a reduction in fatigue, and there was 

a statistically significant difference. In addition, no significant 

difference was observed between the groups after examining the 

repeated ANOVA test with the intergroup factor (Figure 4). The 

results of the groups' mean anaerobic power (RAST) showed a 

significant difference between the exercise- supplementation and 

placebo exercise groups (Figure 5 A). In addition, the results of 

the fatigue percentage of the RAST anaerobic test in (Figure 5 B) 

showed no significant difference. In contrast, the players' fatigue 

decreased in the Exercise-supplementation, placebo exercise, 

and supplementation groups. 

Discussion 

This study investigated the effect of a training system (USRPT) 

combined with beta-alanine supplementation on young soccer pl-  
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Figure 3. Mean ± SD values for Huff test (m), Exercise Placebo group 

(n = 11), supplementation group (n = 11), Exercise-supplementation 

group (n = 11), control group (n = 11). *indicates a significant difference 

from pre- to post-testing (p < 0.05). 
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Figure 4. Mean ± SD values for Borg Rate of Perceived Exertion Scale 

(20-6), Exercise Placebo group (n = 11), supplementation group (n = 

11), Exercise-supplementation group (n = 11), control group (n = 11) 

*indicates a significant difference from pre- to post-testing (p < 0.05). 

 

-ayers' aerobic and anaerobic performance indices. The results 

of the present study showed a significant difference in the 

exercise (USRPT) group - placebo and Exercise (USRPT) along 

with beta-alanine supplementation on aerobic power, anaerobic 

power, muscular endurance, and reduction of fatigue in soccer 

players. However, no significant difference was observed in the 

control group and the beta-alanine supplementation -only group 

on the indices of aerobic power, anaerobic power, muscle 

endurance, 20-meter sprint speed, explosive power, and rate of 

perceived exertion. One of the main reasons for the lack of 

effectiveness of beta-alanine supplementation in the present 

study is the short duration of loading (7 days), as previous studies 

that examined the positive effect of the supplement on reducing 

fatigue emphasized the length of the loading period (Saunders et 

al., 2017; Stout et al., 2007). Limitations beyond the study's 

control: Lack of control over lifestyle, genetic characteristics, lack 

of control over sleep quality, and fatigue of the subjects may 

affect some factors. To minimize these limitations, the subjects 

were given the necessary advice a week in advance, and an 

attempt was made to place all subjects in the same conditions 

regarding physical activity, diet, food control, and careful control 

of fatigue and sleep quality. The process of beta-alanine's effect 

itself has only limited ergogenic effects (Raizel et al., 2019), and 

it appears that the ergogenic effects associated with beta-alanine 

are related to an increase in muscle carnosine content. With its 

H+ hydrogen-ion buffer capacity, Carnosine plays an important 

role in maintaining intracellular acid-base homeostasis (Ostfeld & 

Hoffman, 2023). Therefore, by increasing the carnosine content 

in skeletal muscle, beta-alanine Supplementationation increases 

intracellular buffering capacity and provides greater tolerance or 

delay in muscle fatigue during sustained anaerobic activity (Artioli 

et al., 2010; Hoffman et al., 2018; Varanoske et al., 2019). Beta- 
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Figure 5. Mean ± SD values for Average anaerobic power (w/kg) and 

fatigue (%), Exercise Placebo group (n = 11), supplementation group 

(n = 11), Exercise-supplementation group (n = 11), control group (n = 

11). *indicates a significant difference from pre- to post-testing (p < 

0.05). 

 

alanine itself is ineffective as an antioxidant (Boldyrev et al., 

2010; Boldyrev et al., 2013; Decker et al., 2000), but its ability to 

increase tissue carnosine content may lead to a reduction in 

oxidative stress response, inflammation, and muscle damage 

(Packer, 1997). Supplementation, without lactic training, probably 

does not affect performance. Supporting this, the results of 

Hoffman et al.'s research did not report a positive effect with beta-

alanine supplementation for 4 weeks, 4.5 grams of 

supplementation per day (Hoffman et al., 2008). However, the 

dosage of the supplementation, as well as the level and type of 

sport, can play a role in the effect size of supplementation use. 
For example, a study observed that taking beta-alanine 4.8 

grams daily for 4 weeks reduced fatigue during repeated bouts of 

Exercise in 400-meter runners (Derave et al., 2007). In confirming 

the role of beta-alanine supplementation dosage, the researchers 

concluded from a review of the studies that an average beta-

alanine loading of 170 grams significantly improved athletic perfo- 
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-rmance (Hobson et al., 2012). Therefore, the short time 

supplementation period in the present study, in line with the 

research of Hoffman et al., can be considered as the possible 

reason for the lack of results in improving buffering capacity and 

reducing neuromuscular fatigue in the supplement group 

(Hoffman et al., 2008). Also, in a study by Saunders et al. (2012) 

investigating the effect of beta-alanine supplementation on 

soccer players, it was shown that consuming 4 mg of beta-

alanine 4 times a day at 3-4 hours intervals for 12 weeks 

improved the aerobic power of the exercise-supplementation 

group. Also, the players' speed performance increased 

significantly compared to before. Therefore, the results of the 

present study are not in line with the research of Saunders et al., 

and no significant difference in the 20-meter speed performance 

of the groups was observed (Saunders et al., 2012). Rosas et al. 

(2017), a double-blind, placebo-controlled study, tested beta-

alanine supplementation in 16 soccer athletes with 4.8 grams per 

day in 6 doses every 2 hours over 6 weeks and reported 

significant improvements in jump and speed performance 

compared to the control group. Therefore, the present study's 

speed and jump results are inconsistent with Rosas et al.'s 

research (Rosas et al., 2017). The results of the present study 

are in line with the results of the study of reduction in perceived 

exertion between the exercise supplementation and exercise-

placebo groups. They showed that beta-alanine consumption 

may lead to increased time to exhaustion in performing muscle 

endurance activity and improved aerobic capacity in elite rowers 

by delaying lactate accumulation (Gharaat et al., 2020). This 

research showed that beta-alanine consumption could delay 

fatigue through its effect on intramuscular pH buffering. 

Therefore, consuming low and high doses of beta-alanine 

supplementation can significantly reduce perceived exertion. 

Also, there was a greater reduction in fatigue in the exercise-

supplementation group than in the exercise-placebo, 

supplementation, and control group (Behpoor & Yoosefi, 2017). 

Glenn et al. (2014) investigated the effect of Wingate training 

combined with acute consumption of 6 grams of beta-alanine 

supplementation on perceived exertion and heart rate in female 

cyclists and found no significant difference in improving 

performance and heart rate in athletes; however, perceived 

exertion decreased significantly. As a result, 6 grams of beta-

alanine supplementation reduced perceived exertion in female 

cyclists and is not consistent with the results of the present study 

in the supplementation group (Glenn et al., 2015). Considering 

the training group's (USRPT) results in the present study, there 

was a significant difference in aerobic power, anaerobic power, 

muscular endurance, and reduced perception of pressure to the 

training protocol. Therefore, it seems that a proper training 

system can increase aerobic and anaerobic capacity and 

performance and reduce fatigue. Interval training with short work 

periods, short rest periods, and high intensity, such as the 

USRPT training system, can lead to performance development of 
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athletes (ÅStrand et al., 1960; Goldsmith, 2016; Stott, 2012). The 

USRPT system increases the amount of oxygen that can be used 

at a certain level of intensity from Exercise. This is one of the 

most important advantages of using USRPT compared to 

traditional training methods, which explains the lower fatigue 

(Shirzad, 2021). Aerobic exercise can cause cross-talk between 

different metabolic pathways. For example, exercise can 

stimulate muscle tissue signals, leading to increased insulin 

sensitivity and improved glucose metabolism. This effect can also 

indirectly affect other tissues (Pedersen & Febbraio, 2012). In 

support of this, a study implementing the USRPT training system 

on female basketball players showed a significant difference in 

players' speed and perceived exertion (Gibson et al., 2024). 

Therefore, based on the findings of the present study, it can be 

said that beta-alanine supplementation probably reduces fatigue 

by affecting intramuscular pH and improving athletic 

performance, especially perceived exertion (Hobson et al., 2012). 

On the other hand, the players' performance improved with beta-

alanine supplementation, but there was no statistically significant 

difference in the control group. Considering the importance of 

aerobic capacity, anaerobic capacity, performance tests, and 

delaying fatigue in sports fields, it seems that beta-alanine 

supplementation can be helpful. According to the results of the 

present study, it is hoped that new insights will be generated in 

elite sports, performance improvement, and fatigue delay. 

However, beta-alanine and Carnosine are intracellular buffers 

requiring tissue biopsies to measure, which was impossible due 

to limitations. Also, it is necessary that in future research, if 

possible, their muscle lactate levels be measured. This is 

because anaerobic testing results in lactic acid accumulation, and 

measuring blood lactate can also be helpful in future research 

(Helgerud, 1994).  Aerobic exercise and supplements work 

together to improve health and function. Cross-talk between 

signaling pathways in the body enhances the mutual effects of 

exercise and Supplementation and helps us better understand 

these processes. 

Conclusion 

The findings of this study showed that the USRPT training system 

is an effective method for increasing aerobic and anaerobic 

power in soccer players. This method helps to improve VO₂max 

and reduce fatigue by creating physiological adaptations. Also, 

taking beta-alanine Supplementation along with this training 

system can significantly reduce or delay fatigue and improve 

performance. Coaches and professionals can use beta-alanine 

Supplementation as an energy-boosting agent to increase 

performance and minimize athlete fatigue. 

What is already known on this subject? 

One of the high-intensity interval training systems first used by 
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swimming coaches as an effective method to improve swimmers' 

endurance performance is race-pace training for very short 

distances USRPT.This training system was implemented for the 

first time in soccer. Researchers have reported that beta-alanine 

has ergogenic effects on athletic performance (9), and its impact 

on exercise-induced fatigue has been investigated (10). This has 

been confirmed by observing higher concentrations of Carnosine 

in highly stressed muscle cells, which experience the most 

significant H+ accumulation during intense physical activity due 

to beta-alanine supplementation. Beta-alanine may act as a 

cellular buffer to reduce acidity in active muscles during high-

intensity Exercise by increasing muscle carnosine levels. 

What does this study add? 

Enhancing the muscle cell buffering system through anaerobic 

training and specialized supplementation has improved athletic 

performance, particularly among soccer players. However, the 

effects of various training protocols and specific types of 

supplementation on enhancing the muscle cell buffering system 

and athlete performance are still questionable. This study aims to 

investigate the effectiveness of the USRPT training system 

combined with beta-alanine supplementation on the physical 

performance of elite young soccer players. 

 

Organ Cross-Talk Tips: 

 Effective tissue-organ crosstalk facilitated by targeted 

supplementation like beta-alanine can significantly enhance 

athletic performance, particularly in sports requiring high-

intensity efforts, such as soccer. 
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