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MORPHOLOGICAL AND FUNCTIONAL DIFFERENCES
OF MUSCLE FIBERS IN ATHLETES

Sukhonosov Roman
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Skrypnyk Viktoriia
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Halycha Mariia
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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.

CHUHPOM PAITOBOI JTUTSAUOI CMEPTI: CYUACHI
YABJEHHS PO MATOTEHE3 I MPO®LIAKTUKY
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Iucapenko Karepuna CepriiBaa
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Pubxa Osnena CepriiBHa

K. M€/l. H., aCUCTEHT

Kadenpa neniarpii Nel ta Heonarosorii

XapKiBChKHI1 HAI[IOHAIbHUM METUYHUHN YHIBEPCUTET, Y KpaiHa

AkrtyanabHicth: Cungpom pantoBoi autsdoi cmepti (CPIAC) 3ammmaerscs
OJIHIEIO 3 TIPOBITHUX MPUYUH CMEPTHOCTI HEMOBIIAT BiKOM BiJ 1 Micsis g0 1 poky B
PO3BUHECHHMX KpaiHaX, HE3BAKAIOYM HA 3HAYHE 3HWIKEHHS YACTOTH BUTAJIKIB IICISA
BIPOBA/DKCHHST TpoPUIaKTUYHUX KammaHid, Takux sk «Back to Sleep». CP/C
XapaKTEPHU3YEThCSI PANITOBOIO Ta HE3 SICOBAHOK CMEPTIO HEMOBJISATH, IO BUMArae
PETENBHOTO MATOJIOTOAHATOMIYHOTO JOCIIKEHHS JIJI1 BUKIIOUEHHS 1HIINX MPUYUH
[1, 2]. CknaaHIiCTh eTionaToreHe3y, acouiaris 3 YuCIeHHUMHU (aKTOpaMH PU3UKY Ta
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