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Relevance: Knowledge about muscle fiber types is important for understanding 

muscle physiology, adaptations to physical load, and the planning of athletic training. 
The aim of the study: Comparison of morphological and functional 

characteristics of muscle fibers in athletes focused on strength and endurance. 
Materials and methods: Theoretical: review and analysis of scientific and 

methodological literature. Practical: Biopsies of the vastus lateralis muscle of the 
quadriceps femoris were studied in 23 athletes (11 – endurance, 12 – strength) to 
determine muscle fiber types. By fiber type: Slow-twitch fibers – aerobic, fatigue-
resistant; fast-twitch – less enduring but capable of rapid contractions and mainly use 
anaerobic metabolism. 

Results and conclusions:  
- Endurance athletes – predominance of slow oxidative fibers, high 

mitochondrial and capillary density, effectiveness during prolonged exertion.  
The vastus lateralis is one of the main components involved in knee joint 

extension. In general, athletes specializing in endurance sports (cyclists, biathletes, 
skiers) show an overload of slow oxidative fibers. These fibers have high mitochondrial 
density, rich capillarization, the ability to sustain long-term contraction under moderate 
load, and high fatigue resistance, which ensures efficiency in aerobic energy supply.  

- Strength athletes – predominance of fast-twitch fibers, larger cross-sectional 
area of muscles, lower endurance, higher strength indicators.  

In strength-trained athletes (e.g., powerlifters, sprinters), the vastus lateralis 
shows a higher content of fast-twitch fibers, which provide high contraction force and 
reaction speed, but are characterized by lower fatigue resistance and reduced 
mitochondrial and capillary content. Metabolism in such fibers is mostly anaerobic. 
Additionally, strength athletes have a significantly larger cross-sectional area of muscle 
fibers in the vastus lateralis, which allows for greater force generation. The data 
obtained show that strength athletes have a significant advantage in body mass, body 
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mass index (BMI), quadriceps volume, and both absolute and relative maximum torque 
at angular velocities of 30, 180, and 300 degrees/s. The average cross-sectional area of 
fast-twitch fibers in strength-trained athletes significantly exceeded the corresponding 
values in endurance athletes. No significant differences were found between the groups 
regarding slow-twitch muscle fibers.  

In the overall sample (n = 23), a significant correlation was found between the 
relative area of fast-twitch fibers and maximum torque at high angular velocities (r = 
0.51, p = 0.01 at 180°/s; r = 0.47, p = 0.02 at 300°/s). At the same time, no statistically 
significant correlations were found within the separate groups (strength and 
endurance). The correlation between these indicators was not observed in either the 
strength or endurance groups. The results suggest low accuracy in predicting the 
content of fast-twitch fibers in the vastus lateralis based on isokinetic testing of knee 
extensors in athletes with different specializations. The significant correlation between 
fast-twitch fiber content and relative strength at high angular velocities in the overall 
group (23 individuals) was due to the presence of two subgroups that differed 
significantly in these parameters.  

Thus, strength athletes have greater body mass, BMI, muscle volume, and strength 
at various angular velocities; the area of fast-twitch fibers is significantly larger.  

A correlation was found between the area of fast fibers and strength in the overall 
sample, but not within individual groups, which lowers the accuracy of prediction 
based on strength tests.  
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Актуальність: Синдром раптової дитячої смерті (СРДС) залишається 

однією з провідних причин смертності немовлят віком від 1 місяця до 1 року в 
розвинених країнах, незважаючи на значне зниження частоти випадків після 
впровадження профілактичних кампаній, таких як «Back to Sleep». СРДС 
характеризується раптовою та нез’ясованою смертю немовляти, що вимагає 
ретельного патологоанатомічного дослідження для виключення інших причин 
[1, 2]. Складність етіопатогенезу, асоціація з численними факторами ризику та 


