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Associations Between Post-Wingate Blood Gas and Acid---
Base Changes and Anaerobic Performance in Elite Male 
Marathon Runners 
Elit Erkek Maraton Koşucularında Wingate Anaerobik Güç Testi Sonrası Kan Gazı ve Asit---Baz Yanıtlarının 
Anaerobik Performans ile İlişkisi 

Tolga ALTUĞ1 

 

Abstract 
 
Purpose: This study investigated post-Wingate changes in blood gas and acid–base parameters in elite 
male marathon runners competing at the Olympic level. Associations between these responses and 
anaerobic performance indicators were also explored. Methods: Elite male marathon runners (n = 28) 
voluntarily participated in the study. All participants completed a standard Wingate Anaerobic Power Test 
during a single testing session. Mean power output and fatigue index were recorded as indicators of 
anaerobic performance. Blood gas and acid–base parameters were measured immediately before the test 
and at three minutes post-exercise. Pre–post comparisons were analysed using paired-samples t-tests, and 
correlations between performance indicators and physiological variables were examined using Pearson 
correlation analysis. Results: Following the Wingate test, statistically significant changes were observed in 
pH, pO₂, pCO₂, and HCO₃⁻ values (p < 0.001), whereas the increase in lactate levels was not statistically 
significant (p > 0.05). A significant positive correlation was identified between mean power and ΔpO₂ (p < 
0.05), while no other significant associations were observed. Conclusion: Overall, the findings indicate that 
although the Wingate test induces measurable systemic acid–base alterations in elite marathon runners, 
these physiological responses show only limited associations with anaerobic performance indicators. 
 

Keywords  Acid---base balance, anaerobic performance, blood gas analysis, marathon runners, 

Wingate test. 
 
 

ÖZ 
 
Amaç: Bu çalışma, Olimpik düzeyde yarışan elit erkek maraton koşucularında Wingate testi sonrası kan gazı 
ve asit–baz parametrelerindeki değişimleri incelemeyi amaçlamıştır. Ayrıca bu fizyolojik yanıtların anaerobik 
performans göstergeleri ile olan ilişkileri de araştırılmıştır. Yöntem: Çalışmaya elit erkek maraton koşucuları 
(n = 28) gönüllü olarak katılmıştır. Tüm katılımcılar tek bir test oturumunda standart Wingate Anaerobik Güç 
Testini tamamlamıştır. Anaerobik performans göstergeleri olarak ortalama güç çıktısı ve yorgunluk indeksi 
kaydedilmiştir. Kan gazı ve asit–baz parametreleri testten hemen önce ve egzersizden üç dakika sonra 
ölçülmüştür. Ön test–son test karşılaştırmaları eşleştirilmiş örneklemler t-testi ile analiz edilmiş, performans 
göstergeleri ile fizyolojik değişkenler arasındaki ilişkiler Pearson korelasyon analizi ile incelenmiştir. Bulgular: 
Wingate testi sonrasında pH, pO₂, pCO₂ ve HCO₃⁻ değerlerinde istatistiksel olarak anlamlı değişimler 
gözlenmiştir (p < 0.001). Buna karşın laktat düzeylerindeki artış istatistiksel olarak anlamlı bulunmamıştır (p > 
0.05). Ortalama güç ile ΔpO₂ arasında anlamlı pozitif bir korelasyon tespit edilmiş (p < 0.05), diğer değişkenler 
arasında ise anlamlı bir ilişki bulunmamıştır. Sonuç: Genel olarak bulgular, Wingate testinin elit maraton 
koşucularında ölçülebilir sistemik asit–baz değişikliklerine yol açtığını; ancak bu fizyolojik yanıtların anaerobik 
performans göstergeleri ile yalnızca sınırlı düzeyde ilişkili olduğunu göstermektedir. 
   

Anahtar Kelimeler  Asit---baz dengesi, anaerobik performans, kan gazı analizi, maraton 
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Introduction

Anaerobic performance refers to the capacity to resynthesize ATP primarily through the 

phosphagen and anaerobic glycolytic pathways during short-duration, high-intensity 

exercise, when the contribution of the oxidative system remains limited (Allen, 2020; 

Allen et al., 2008). This capacity plays a central role in sporting activities requiring 

sprinting, jumping, and rapid power production (Driss & Vandewalle, 2013; Yel et al., 

2023). However, its relevance is not limited to power- and speed-based sports. In 

endurance disciplines, transient yet physiologically meaningful contributions from 

anaerobic pathways occur during fluctuations in race pace, the start phase, and sprint 

finishes (Amann et al., 2020; Hureau et al., 2022). Although marathon running is 

predominantly aerobic, pace variability and neuromuscular demands prevent it from 

being characterized as metabolically uniform (Nikolaidis et al., 2018). 

In laboratory settings, the Wingate Anaerobic Power Test (WAnT) is widely used to 

assess anaerobic power and capacity during short-term maximal exercise (Bar-Or, 1987). 

Indices such as mean power and fatigue index provide information about the rate of 

muscular energy production and the ability to sustain output under high-intensity 

loading. Among these variables, mean power has demonstrated strong validity and 

reliability (Driss & Vandewalle, 2013). Although the Wingate test has traditionally been 

employed in sprint and power sports, recent research indicates that it can also be used 

to evaluate physiological responses to short-term maximal loading and tolerance to 

acute metabolic stress in endurance athletes (Calbet et al., 2003; Acar et al., 2025; 

Dobashi et al., 2021). Rather than functioning as a direct predictor of marathon 

performance, the Wingate test may be viewed as a standardized model of acute maximal 

anaerobic stress (Calbet et al., 2003; Castañeda-Babarro, 2021). 

During a 30-second maximal effort, high rates of anaerobic glycolysis lead to marked 

metabolic alterations at both intramuscular and systemic levels (Fujii et al., 2015). 

Increased ATP hydrolysis leads to elevated hydrogen ion accumulation, contributing to 

temporary disruption of acid–base balance (Robergs et al., 2004). These metabolic 

responses share certain physiological characteristics with the stress profiles observed 

during marathon running, particularly during uphill segments, pace surges, and short 

bursts of high-intensity effort in the later stages of the race (Amann et al., 2020; Hureau 

et al., 2022). 

Following the Wingate test, increases in lactate concentration and alterations in 

blood pH reflect activation of multiple physiological responses, including activation of 

the bicarbonate buffering system, which plays a key role in regulating acid–base 

homeostasis during high-intensity effort (Fujii et al., 2015; Dobashi et al., 2021). 

However, the direction and magnitude of pH and HCO₃⁻ responses may vary depending 

on the type of blood sample obtained (arterial or venous), the timing of post-exercise 

measurement, and the predominance of ventilatory compensation (Medbø et al., 2012; 

Robergs et al., 2004). In endurance athletes, the extent of such acute metabolic 

disturbances reflects not only anaerobic power capacity but also physiological tolerance 

to high-intensity stress and resistance to muscle fatigue (Nikolaidis et al., 2018). 
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Blood gas parameters allow for a quantitative assessment of physiological stress 

beyond lactate concentration alone (Cairns & Lindinger, 2025). Disturbances in acid–

base balance reflect multidimensional stress responses linked to force and power 

production. Decreases in pH and consumption of HCO₃⁻ reflect the buffering of 

accumulating hydrogen ions, while changes in pCO₂ are understood to be linked to 

ventilatory compensatory responses activated during exercise (Dobashi et al., 2021). In 

this context, the integrated evaluation of these physiological responses during short-

term, high-intensity loading allows for a more comprehensive understanding of the 

physiological components underlying anaerobic performance. 

Existing research has primarily focused on lactate responses following the Wingate 

test, whereas concurrent evaluation of pH, pCO₂, pO₂, and HCO₃⁻ has received 

comparatively less attention (Fujii et al., 2015). In elite endurance athletes, the 

relationship between these acid–base responses and anaerobic performance indices 

remains insufficiently clarified (Amann et al., 2020; Acar et al., 2025). This gap 

underscores the need to examine anaerobic performance by integrating mechanical 

outputs with biochemical and physiological markers. 

The present study investigated changes in blood gas parameters (pH, pO₂, pCO₂, 

HCO₃⁻, and lactate) measured before and after the Wingate anaerobic power test in elite 

male marathon runners. It also examined the relationships between these changes and 

anaerobic performance indicators, including mean power and fatigue index. In this 

context, the Wingate test was not considered a direct measure of marathon-specific 

performance; instead, it was used as a standardized model to induce acute maximal 

anaerobic stress under controlled conditions in elite endurance athletes. It was 

hypothesized that the magnitude of post-Wingate blood gas and acid–base responses 

would be associated with anaerobic performance indicators and fatigue parameters. 

 

Material and Methods  
Research Design 

This study used a cross-sectional, correlational design to explore the relationships 

between Wingate performance outputs and blood gas responses reflecting acute 

metabolic stress. The Wingate test was used as a standardized model to induce acute 

maximal anaerobic loading in elite endurance athletes under controlled conditions (Bar-

Or, 1987; Driss & Vandewalle, 2013). No experimental intervention was applied, and all 

measurements were obtained during a single testing session. Participants performed a 

30-second Wingate test, during which mean power and fatigue index values were 

recorded. To assess metabolic and acid–base responses, blood gas parameters were 

measured before and after the test, and change (Δ) values were calculated to reflect 

individual physiological responses. Analyses focused on the associations between 

anaerobic performance indicators and acute alterations in blood gas and acid–base 

parameters. 
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Research Group 

The study included elite male marathon runners with national team status (n = 28) who 

had competed at the Olympic level and had engaged in high-volume endurance training 

incorporating varying intensity levels for at least five years. Age, height, body mass, and 

training age were recorded and summarized descriptively. The athletes had a mean age 

of 24.6 ± 3.5 years, a mean height of 178.0 ± 5.0 cm, a mean body mass of 65.7 ± 7.1 kg, 

and a mean training age of 9.6 ± 1.9 years. In elite athlete populations, the selection of 

physiologically homogeneous samples in terms of performance level and training 

background helps to minimize inter-individual variability. All athletes trained at least 

five days per week. Participants’ demographic characteristics are presented in Table 1. 

Table 1. Demographic characteristics of the participants 
Variable n Mean ± SD Min–Max 

Age (years) 28 24.6 ± 3.5 18–32 
Height (cm) 28 178.0 ± 5.0 165–185 

Body mass (kg) 28 65.7 ± 7.1 52–76 
Training age (years) 28 9.6 ± 1.9 7–14 

Data are presented as mean ± standard deviation (SD) and minimum–maximum ranges  

 
Inclusion criteria required the absence of lower extremity injury within the previous 

six months and no cardiovascular, respiratory, or metabolic disease contraindicating 

maximal exercise testing. Individuals with a history of lower extremity surgery, active 

musculoskeletal pain that could influence test performance, or systemic conditions 

potentially affecting blood gas measurements were excluded. Participants were recruited 

consecutively from volunteers who met the inclusion criteria. All athletes were informed 

about the purpose, procedures, and potential risks of the study and provided written 

informed consent in accordance with the Declaration of Helsinki. The study was 

approved by the Ethics Committee of the Faculty of Sports Sciences, Atatürk University 

(Decision No: 2025/10; Reference No: E-70400699-050.02.04-2500354086; Date: 

20.10.2025). 

 

Warm-Up and Preparation 

Prior to testing, all participants followed a standard warm-up protocol consistent with 

recommendations for high-intensity exercise. The protocol began with five minutes of 

low-intensity cycling on a cycle ergometer, followed by dynamic stretching exercises 

targeting the lower extremity muscle groups (Soissi et al., 2010). After the warm-up, the 

test procedures were explained in detail, and participants were given 1–2 minutes of 

passive rest before the test began. 

 

Procedures and Testing 

All tests were conducted under standardized conditions in a controlled laboratory 

environment (temperature: 21–23°C; relative humidity: 40–60%). Measurements were 

performed on a day separate from the participants’ regular training sessions and within 

a similar time window (09:00–12:00; ±1 hour) by the same researchers. The testing 

sequence and procedures were standardized for all participants to ensure consistency. 

Participants were instructed to refrain from intense physical activity for 24 hours prior 
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to testing and to avoid caffeine and alcohol consumption. They were also instructed to 

complete their last meal at least three hours before testing and to maintain adequate 

hydration. Prior to testing, all participants verbally confirmed that they had obtained at 

least 7 hours of sleep. 

 

Data Collection Tools 

Wingate Anaerobic Power Test 

Anaerobic performance was assessed with a 30-second Wingate test performed on a 

computer-assisted cycle ergometer. Resistance was set at 7.5% of body mass (0.075 

kg·kg⁻¹), consistent with the classic Wingate protocol (Bar-Or, 1987). Standardized 

verbal encouragement was provided throughout the effort. Upon completion, mean 

power and fatigue index values were recorded via the ergometer software. The protocol 

was applied as a single-bout effort to ensure comparable acute anaerobic stress across 

participants. 

 

Blood Gas Measurements 

Blood gas measurements were obtained immediately before the Wingate test and three 

minutes after its completion. Venous blood samples were collected in a seated position 

to ensure consistent sampling conditions. The analysed parameters included pH, pO₂, 

pCO₂, HCO₃⁻, and lactate. Samples were analyzed using an automated blood gas analyzer 

(ABL800 FLEX, Radiometer Medical, Copenhagen, Denmark). The analyzer was 

calibrated daily according to the manufacturer’s specifications with certified calibration 

solutions. Internal quality control procedures were performed before each testing 

session. All samples were processed immediately after collection (within approximately 

2 minutes) to minimize pre-analytical variability. Lactate was measured three minutes 

post-exercise, acknowledging that peak values may occur several minutes after cessation 

of maximal effort (Mündel, 2018). Changes in pH and HCO₃⁻ were used to evaluate acute 

exercise-induced acid–base responses (Robergs et al., 2004). 

 

Data Analysis 

Statistical analyses were performed using IBM SPSS Statistics software. Normality was 

assessed using the Shapiro–Wilk test and visual inspection of histograms and Q–Q plots. 

Descriptive statistics for continuous variables are presented as mean ± standard 

deviation (SD). Pre–post comparisons of blood gas and acid–base parameters were 

conducted using paired samples t-tests, as the normality assumption was satisfied. Effect 

sizes were calculated using Cohen’s d for paired comparisons in accordance with 

Cohen’s classification (Cohen, 1988). Pearson correlation analyses were performed to 

examine the associations between anaerobic performance indicators (mean power and 

fatigue index) and exercise-induced physiological responses. Change scores (Δ = post – 

pre) were calculated for pH, HCO₃⁻, pCO₂, pO₂, and lactate, and these Δ values were 

used in the correlation analyses. Given the exploratory nature of the study and the 

limited number of planned correlations, no additional correction for multiple 

comparisons was applied. Correlation coefficients were interpreted as weak (r = 0.10–
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0.29), moderate (r = 0.30–0.49), and strong (r ≥ 0.50). Statistical significance was set at p 

< 0.05 (two-tailed). 

Findings 

In this study, blood gas and acid–base parameters measured before and after the 

Wingate anaerobic power test were analysed. Descriptive statistics for all variables are 

presented as mean ± standard deviation. 

The results for blood gas and acid–base parameters measured before and after the 

Wingate anaerobic power test are presented in Table 2. Pre–post comparisons revealed 

statistically significant changes in pH, pO₂, pCO₂, and HCO₃⁻ (all p < 0.001). Lactate 

values increased after the test; however, this change was not statistically significant (p = 

0.067). The corresponding test statistics and effect sizes are detailed in Table 2. 

Table 2. Blood gas and acid–base responses before and after the Wingate anaerobic power 
test 

Variables n 
Pre-test  

(Mean ± SD) 
Post-test  

(Mean ± SD) 
t p Cohen’s d 

pH 28 7.36 ± 0.03 7.38 ± 0.03 -8.005 < 0.001 Large 

Lactate (mmol·L⁻¹) 28 3.10 ± 0.27 3.18 ± 0.32 -1.910 0.067 Small 

pO₂ (mmHg) 28 82.00 ± 2.74 87.39 ± 3.75 -19.035 < 0.001 Large 

pCO₂ (mmHg) 28 39.64 ± 1.31 35.79 ± 1.85 16.477 < 0.001 Large 

HCO₃⁻ (mmol·L⁻¹) 28 23.30 ± 0.70 25.01 ± 0.68 -20.303 < 0.001 Large 

Note: Values are presented as mean ± standard deviation (SD). Pre–post comparisons were 

conducted using paired samples t-tests. Effect size magnitudes were interpreted according to Cohen 

(1988) as small, moderate, and large. 

Mean power and fatigue index values obtained from the Wingate anaerobic power 

test are presented in Table 3. These performance indicators are reported as descriptive 

variables reflecting the individual anaerobic performance profile derived from the single-

bout Wingate test. 

Table 3. Descriptive statistics of anaerobic performance variables obtained from the Wingate 
anaerobic power test 

Variable n Mean ± SD Min–Max 

Mean Power (W) 28 776.4 ± 89.8 623–940 

Fatigue Index (%) 28 41.7 ± 2.7 36.9–46.8 

Note: Values are presented as mean ± standard deviation (SD) and minimum–maximum range. 
Wingate anaerobic power test performance variables and exercise-induced changes 

in blood gas and acid–base parameters were examined using Pearson correlation 

analysis. Correlation coefficients between mean power and fatigue index and the change 

scores (Δ; post-test minus pre-test) for pH, HCO₃⁻, pCO₂, pO₂, and lactate are presented 

in Table 4. Mean power showed negative, non-significant correlations with ΔpH (r = -

0.258, p = 0.185) and ΔHCO₃⁻ (r = -0.208, p = 0.287), and positive, non-significant 

correlations with ΔpCO₂ (r = 0.192, p = 0.328) and ΔLactate (r = 0.128, p = 0.517). A 

statistically significant positive correlation was observed between mean power and ΔpO₂ 

(r = 0.397, p = 0.036). Fatigue index showed low, non-significant correlations with all 

change scores (|r| = 0.012–0.113, p > 0.05). 
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Table 4. Correlations between Wingate anaerobic performance variables and exercise-
induced changes in blood gas and acid–base parameters 

Performance variable Mean ± SD Min–Max ΔpH ΔHCO₃ ⁻ ΔpCO₂ ΔpO₂ ΔLactate 

Mean Power (W) 
r 

776.4 ± 89.8 623–940 
-0.258 -0.208 0.192 0.397* 0.128 

p 0.185 0.287 0.328 0.036* 0.517 

Fatigue Index (%) 
r 

41.7 ± 2.7 36.9–46.8 
-0.068 0.032 0.012 0.113 0.045 

p 0.733 0.871 0.953 0.567 0.819 

Note: Values are Pearson correlation coefficients (r) with corresponding two-tailed p values (n = 28). 

Δ values represent change scores calculated as post-test minus pre-test measurements. *p < 0.05. 

  DISCUSSION 
Correlation analyses further revealed a statistically significant positive association 

between mean power and ΔpO₂ (r = 0.397, p = .036), whereas no significant correlations 

were observed for the other blood gas or acid–base change variables. Taken together, 

these results suggest that short-term maximal anaerobic loading elicits pronounced 

systemic physiological responses in elite endurance athletes. However, these responses 

may not be directly linked to performance indices, with the exception of the observed 

association between mean power and ΔpO₂. 

One of the principal findings of the study was the statistically significant alterations 

observed in pH, pO₂, pCO₂, and HCO₃⁻ values following the Wingate test. These results 

are generally consistent with previously reported acid–base and gas exchange responses 

to short-duration maximal anaerobic exercise (Beneke et al., 2002; Mündel, 2018). 

Beyond its mechanical performance outputs, the Wingate test appears to reflect systemic 

physiological responses associated with acid–base regulation and gas exchange 

mechanisms. The literature indicates that short-term maximal exercise, particularly 

when anaerobic glycolysis becomes predominant, is accompanied by shifts in acid–base 

parameters (Shaw & Gregory, 2022), and similar physiological responses have been 

documented during the Wingate test (Álvarez-Herms, 2024). 

The changes in pH and HCO₃⁻ observed in the present study are consistent with 

increased hydrogen ion load resulting from enhanced anaerobic glycolysis and activation 

of the bicarbonate buffering system (Robergs et al., 2004). During high-intensity exercise, 

the consumption of bicarbonate buffering capacity contributes to the development of 

both intramuscular and systemic acidosis, potentially limiting contractile function and 

metabolic processes (Mündel, 2018). These mechanisms help explain the acute 

metabolic stress accompanying intense muscular activity (Hureau et al., 2022). In the 

present study, the observed pH and HCO₃⁻ responses may therefore be interpreted as 

measurable systemic reflections of the acute metabolic stress induced by the Wingate 

test. 

The changes observed in pO₂ and pCO₂ parameters in the present study appear 

consistent with ventilatory compensation and gas exchange dynamics accompanying 

anaerobic loading (Dobashi et al., 2021). During maximal effort, increased ventilation 

may accelerate carbon dioxide elimination, resulting in decreased pCO₂ levels, while the 

associated ventilatory response may also increase alveolar oxygen partial pressure, which 

is reflected in elevated pO₂ values (Kisaka et al., 2015). It has been reported that short-

term supramaximal exercise can induce metabolic acidosis followed by an increased 
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buffering requirement, and such responses are considered characteristic features of 

high-intensity exercise physiology (Sahlin, 2014). Taken together, these alterations 

appear to reflect ventilatory and systemic adjustments occurring during supramaximal 

loading. This may partly account for the positive association observed between mean 

power and ΔpO₂. 

Although lactate levels increased after exercise, the change did not reach statistical 

significance and should be interpreted cautiously. While elevations in blood lactate 

concentration following the Wingate test are frequently reported, the magnitude of the 

lactate response has been shown to be influenced by training status, the timing of post-

exercise measurement, and the sampling method used (Beneke et al., 2002; Fujii et al., 

2015; Mündel, 2018). Blood lactate does not necessarily peak immediately after short-

term maximal exercise. Peak values are often observed several minutes into recovery, 

commonly within a 3–8 minute window (Beneke et al., 2002; Mündel, 2018). In the 

present study, lactate was measured at the third minute of recovery, which represents an 

early recovery phase rather than a confirmed peak response. In endurance athletes, a 

more rapid equilibrium between lactate production and clearance has been 

demonstrated, potentially limiting post-exercise lactate accumulation (Seiler & 

Tønnessen, 2009; Nikolaidis et al., 2018). Enhanced oxidative capacity and faster lactate 

turnover in well-trained athletes may further shape the temporal profile of lactate 

appearance and clearance. In this context, lactate measurements alone may be 

insufficient to capture the full scope of acute metabolic stress, and their interpretation 

alongside blood gas and acid–base parameters may provide a more comprehensive 

physiological perspective (Robergs et al., 2004; Cairns & Lindinger, 2025). 

Examination of Wingate performance outputs revealed higher mean power values 

and a lower fatigue index. These findings indicate that power production and fatigue 

dynamics characteristic of short-duration, high-intensity exercise provide meaningful 

insight into the athletes’ anaerobic performance profile (Driss & Vandewalle, 2013). In 

endurance athletes, such indicators of anaerobic power and fatigue index may be used 

to characterize physiological responses elicited during acute maximal loading 

(Castañeda-Babarro, 2021). However, the generally low and non-significant correlations 

with most physiological change variables in the present study suggest that mechanical 

performance outputs and acute systemic responses may be only partially coupled in elite 

endurance athletes. 

In prolonged endurance events such as the marathon, the contribution of anaerobic 

energy systems becomes more pronounced during pace fluctuations, accelerations, and 

finishing sprints (Nikolaidis et al, 2018; Amann et al., 2020). In the present study, the 

Wingate test was employed as a model to induce acute maximal anaerobic stress under 

standardized conditions. This approach aligns with frameworks proposed in the 

literature for investigating physiological responses to short-term maximal loading in 

endurance athletes (Castañeda-Babarro, 2021) and provides a perspective that may 

contribute to the evaluation of interactions among energy systems and tolerance to 

metabolic stress (Hureau et al., 2022). In this regard, anaerobic capacity and buffering 

mechanisms in endurance athletes may be considered important components of 

performance-related physiological processes (Amann & Dempsey, 2008). 
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This study has several limitations. Measurements were obtained within a single 

testing session, limiting the evaluation of the temporal progression and recovery 

dynamics of physiological responses following the Wingate test. As a result, the 

persistence of acute changes in blood gas and acid–base parameters beyond the 

measured time frame remains unclear. The inclusion of only elite male marathon 

runners restricts generalizability to female athletes and other endurance populations. 

The cross-sectional design also precludes conclusions regarding causality or 

directionality between performance outputs and physiological responses. Blood gas 

analyses were based on venous samples, which reflect systemic metabolic responses but 

may differ from arterial values, particularly for pO₂ and pCO₂ (Medbø et al., 2012). 

Finally, although a significant association was observed between mean power and ΔpO₂, 

the generally low and non-significant correlations for the remaining variables limit the 

broader interpretability of these relationships. 

Conclusion and Recommendations 
In this study, acute changes in blood gas and acid–base parameters were observed 

following the Wingate anaerobic power test in elite male marathon runners. Significant 

differences were detected in pH, pO₂, pCO₂, and HCO₃⁻ levels. These findings suggest 

that short-term maximal anaerobic loading is accompanied by measurable systemic 

physiological responses. Mean power and fatigue index values provided descriptive 

information about the athletes’ performance profile during acute anaerobic stress. A 

statistically significant association was observed between mean power and ΔpO₂. 

However, correlations with the other physiological change variables were low and not 

statistically significant. Accordingly, the relationship between mechanical performance 

outputs and systemic physiological responses appears limited within the scope of this 

study.  

From a practical perspective, the Wingate anaerobic power test may be considered 

not only as a measure of mechanical performance but also as a tool that reflects certain 

acute physiological responses to high-intensity loading. Blood gas and acid–base 

parameters such as pH, pO₂, pCO₂, and HCO₃⁻ may provide complementary 

information regarding metabolic stress and buffering responses during intense efforts. 

Evaluating these parameters together with mechanical performance outputs may 

support a more comprehensive monitoring approach in elite endurance athletes. Future 

studies including repeated measurements, longer recovery monitoring, and more diverse 

athlete samples may help clarify the temporal characteristics and broader relevance of 

these physiological responses in endurance sports. Given the cross-sectional and 

correlational nature of the study design, the results should be interpreted as associative 

rather than causal. 
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