EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

BELEERERFICS T KREFOHEFEFEOS T

Sub Title

Recruitment properties of corticospinal excitability of the hamstring muscles in sprinters

Author

RJR, #& F(Higashihara, Ayako)

Publisher

BR&EZAF

Publication year

2024

Jtitle

FERELESHRAREERESE (2023.)

JaLC DOI

Abstract

AR=YBETAV—REHAXORNL—Z2TIC &> TERHEEPHBISEE V2 L H KR
OELEZERY, N74A—XAOELZBELTVS, I, BELREOEERAT) > 2—
&, EBECSVTEELREEZES NLAANI T AOHGEMEARY — BB HBRL TEL
SHELTVRZENREENTVWD, COKSBRL—ZUTICRBERN ., HREFHOZHME
CEVWTEROSNBDOARFHSHATHEW, RLSHETOREICHS T2 HE-HHHSECER
FRIERF, ATV NEIOBALEPBRROREXNZALZHBREERENAEL SERTS L
THREILEEBRRELD, TITARRTR., ML ZVJLLD2PRABRREEDH 1B -
HHHEEBOBREBRENSERIREEZHSHICTR I EZANE L. HROBEEHZAT
VE—B (ELEERMERF 108 ). O MO-LE (—®BMH 128 ) CH8L. KRS
ODREERBAL DB ZHBLERL 2. &, AENREEIBEICKERERICIMEELEREA SV
EL, BHEEHMSRBEEZALV., ABHEMAO —RESHFICHIRBEZTEV, KBZE
HRVBREMMEP)ZB L. FERBEENDFEMEPZRIZBSNLERE - BREHBRICHTHE
B, FAER. HIrEEFEZEHL, KEFHREEMZTML L. TOER. 2> O
BEUBULTATU O Z2—FHE, ABR-EHICSIT2REEHEAL IHBROKAERNIEEIC
K<, REREVMERARBOShE, cOZEeENS, AUV E—ORB-EHFOBEFHEEL
T, —REBHHEHNSOEBRESHREKEIBRICBBLHEIOBREESLCRITVDZEN R
BREhlz, COLSBHRFEHBLCS TH2ATENER. BREEBENZNL-—Z2TIC&2T
BE/ENTVIAEMNHD, 5lEHE, BEFHBCEIZIEINSATINELIOEER R
R=YAEFHICEBRTRESARZEEL TLVELL,

PURPOSE: The neuromuscular activity in the hamstring muscles is vital for rapid force control of
the lower extremities during sprint running. It has been suggested that well-trained sprinters have
greater volume of hamstring muscles than non-athletes or other athletes. As sprinters usually
repeat sprint running, these repeated competitive movements could lead to not only a muscle
hypertrophy but also plastic changes in the central nervous system innervating the lower
extremities, enabling improvement of movement-specific control. This study aimed to clarify the
characteristics of corticospinal excitability of the hamstring muscles in sprinters. METHODS: A total
of 10 elite sprinters and 12 control participants (recreationally active males) were included in this
study. The excitability of the corticospinal pathway during isometric contractions of the biceps
femoris muscle was investigated by transcranial magnetic stimulation. The stimulus intensity and
amplitude of the motor-evoked potentials (recruitment curves) demonstrated a sigmoidal
relationship. The maximum slope, plateau value, and threshold of the recruitment curve were
calculated. Each parameter was compared between groups using the independent t-test.
RESULTS: The maximal slope of the recruitment curve of the corticospinal excitability of the biceps
femoris was significantly lower in sprinters than in control subjects. Meanwhile, the threshold and
plateau value did not differ between the groups. CONCLUSION: The lower slope of the recruitment
curve of corticospinal excitability in sprinters indicates that the biceps femoris muscle of sprinters is
capable of gradually adjusting the motor output compared to control participants. This specific
recruitment property of corticospinal excitability of the biceps femoris in sprinters can reflect the
plastic change in the corticospinal pathway due to long-term sprint training.
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Recruitment Properties of Corticospinal Excitability of the Hamstring Muscles in Sprinters
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PURPOSE: The neuromuscular activity in the hamstring muscles is vital for rapid force control of the lower
extremities during sprint running. It has been suggested that well-trained sprinters have greater volume of
hamstring muscles than non-athletes or other athletes. As sprinters usually repeat sprint running, these
repeated competitive movements could lead to not only a muscle hypertrophy but also plastic changes in the
central nervous system innervating the lower extremities, enabling improvement of movement-specific control.
This study aimed to clarify the characteristics of corticospinal excitability of the hamstring muscles in sprinters.
METHODS: A total of 10 elite sprinters and 12 control participants (recreationally active males) were included
in this study. The excitability of the corticospinal pathway during isometric contractions of the biceps femoris
muscle was investigated by transcranial magnetic stimulation. The stimulus intensity and amplitude of the
motor-evoked potentials (recruitment curves) demonstrated a sigmoidal relationship. The maximum slope,
plateau value, and threshold of the recruitment curve were calculated. Each parameter was compared between
groups using the independent t-test. RESULTS: The maximal slope of the recruitment curve of the corticospinal
excitability of the biceps femoris was significantly lower in sprinters than in control subjects. Meanwhile, the
threshold and plateau value did not differ between the groups. CONCLUSION: The lower slope of the
recruitment curve of corticospinal excitability in sprinters indicates that the biceps femoris muscle of sprinters
is capable of gradually adjusting the motor output compared to control participants. This specific recruitment
property of corticospinal excitability of the biceps femoris in sprinters can reflect the plastic change in the
corticospinal pathway due to long-term sprint training.
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