2019 FEE L3 C
T NI TIT 40 T BREREFICRBITA
NAA R VT R BEEDOT BRI

SLANBE KRR
AR — B SEF

AR — A F R L BREATHIRE 2 |4
6232170008-5
Il EEST



A M) TT 4 T BEEFICRBIT A
INAA RN T AR D ERERI SR

MEE KRR AR — Y AR AR LR AT IR 2 mE ol KT
[Z5]
F—U—F: U NYTT 47, NAANY T AGRE, SRR, TEREAE
[Hi]
AIFFETIE, RAREREZRD L 572012, BEEECTITIA bR WRRRN BT (&
TN =X R) BT LHUTA N TT 4 UTBEIRTICBNT, NARARNY TR
RRED E O, Fiz, EOENLCTHNREET D00 MNTHZ L EHNE Lz
[(FiEl E v NI 7T 4V TBERTF 164 (VoA NI 7T 4 TIERFOH
Bl : me—aR A v bAY 250 mULE), —fRA 164 & LTz,
WEHEE - &, WEE, KIRGEGRIEE - M, EHEERT, PRI 31T 2 i)
MORRERTIERE (LLT, TCSAJ &BS9) & L7z, ThEhofo CSA XS BE—F
HEa iz, KEREZITAL, SEACf, =07, AL 4 FAIS 53 T 72tk &5 O fikET
Hifg % 4 FACHREG L. £ 2 CHRONHBENEG NS, BBAEY T Ry =T
Imaged % AV T CSA Z&HAI L 7-.
(RER] =AY 72 —FED KRB E IR IEA 2 BRO 2 il @627, = AL O ES
ficarybr— ALY bEEICKP-T. VA N 7 X —fEL a ba— o
LA NY T AFHREDOETNL O CSA Z bl U=, KER SEAF READTNT, AT
W, TR, CERERRRR OALMIC OV TIE, 2v hr— B L0 A EICKE W EEZ R
U7, R BEEJ h o> BB C b 2 KR “ B EERIC 1T BRSO big s o 7z,
UxA N7 E O E SO CSA DHELTIE, v=A R 7 X —BEOXH, KE6
LD CSA ITBWTT R TOHEE TEAMIABEZREWVITRD bgnolc
[(BR] AETIEIV A MU 7T ¢ 7B T, B KR 8 REEOUAL
PN, RS OFALM O CSA BWAEICKRE L, —J5T, HEFHHTH D KRR
FMFEBICITAEERENRO bR ole. VoA N 7T 4 U BEETIL, V7T
A VTRV TE T =R b EWHT 7 =y 7 0. ZOEEE, R
R & MBI RIC L D N—~ LB R DR, N—UL BN ZEE Lo b &, B

’P



(ZIRBAM 2 — B i SO, RPN R & KBS RIC XV S— 2 inE S &
INRH BT D, ZoX D R JEih— L VO BEEZIT S BE, N—Le
JRBAf & DEEREE T 5720 L, BEAEEEO T E, RE R ME) 2 A7
52 e ThHDLLEVDRTWS. 72, (PHRIED, 1998) BB~ TWLHV=A R 7T
A ¥ TR O BAN O MRO [T, RBRRTHE O KRR SR, & RER 85 R i
FOIEER AT O —BIfIAHIC X AIRIRFNHEIC L 0, KR b2 2 BafiRE ~ L2 12F|
HT5ZLNTES.

AT DAL A Y 7 AfRE (RIS, KER ZEAM R EAT L OERERERS) D%
B, VA M) TT 4 VIR TRADY 7T 4 T AL AR LT LRIET
2.

[fim] AR TIEY A NY 77 ¢ o VB HGRFIE, RIS IR —BR REHONL
I IALA, AR OO CSA WA RICKE <, —HT, HEEHTH D KRR
AT ABRENRO bNRNoTe. VA N 7T 4 VI HBGRFRAO) 7
TATABZANBIZDEIIRNLA N T AGREORZBIIHE LT LR TE D,



Morphological characteristics of hamstrings muscle
groups in weightlifting athletes.

Graduate School of Sport And Health Science Yusuke Nakayama

Abstract

Keyword: weightlifting, hamstrings muscle group, cross-sectional muscle area,
morphological characteristics.

Purpose:

In this study, in the weightlifting athlete who lifts the maximum weight in a specific
way (double knee bend) that is not seen in daily movements, the muscles of the
hamstrings muscle group or the muscles in which part are developed. The purpose
was to examine where the muscles develop.

Method:

Subjects: 16 weightlifting athletes (competition results of weightlifter: Lobby points
of 250 points or more) and 16 ordinary people.

Measurement items: height, body mass, anatomical muscle cross-sectional area
(hereinafter abbreviated as “CSA”) for biceps femoris long / short head,
semitendinosus muscle and semimembranosus muscle. Ultrasonic B-mode method
was used for CSA of each muscle. After dividing the thigh length into four sites:
proximal, proximal, distal, and distal, cross-sectional images of each muscle were
taken at four sites. CSA was measured from the obtained cross-sectional images using
image processing software Imaged.

Results:

The circumference of the thigh in the weightlifters group was significantly thicker
at the proximal, distal, and distal sites except for the proximal region than in the
control group. As a result of comparing the CSA of each part of the hamstrings muscle
group of the weightlifters group and the control group, it was found that the proximal,

proximal, distal side of the biceps femoris long head and the distal side of the



semitendinoid muscle value was significantly larger than that of the control group.
No significant difference was found in the single biceps femoris muscle, which is a
knee joint flexor. Comparison of the CSA of the left and right legs in the weightlifters
group showed no significant difference between the left and right legs in all items in
the CSA of each muscle and each site in the weightlifters group.

Discussion:

In this study, the weightlifting athlete had significantly greater CSA in the proximal
to distal side of the biceps femoris long biceps and distal side of the semitendinosus
muscle, while the monoarticular thigh was no significant difference in the biceps short
head. Weightlifting competitors use the technique of double knee venting in the lifting
action. In this operation, the barbell is lifted by knee extension and hip extension, and
after the barbell passes through the knee joint, the knee joint is instantaneously bent
once, and then lifted to accelerate the barbell by knee joint extension and hip
extension. It is said that the reason for performing such a knee extension-flexion-
extension operation is to make the distance between the barbell and the knee joint as
short as possible, reduce the joint burden, and effectively use the large knee extension
force. In addition, during the first knee extension phase of the weightlifting
competition described by Isaka et al. (1998), simultaneous contraction by the
biarticular muscles of the quadriceps femoris on the front of the thigh, the biceps
longus and the semitendinosus muscle was performed. The knee extension torque can
be used for the hip extension torque. In this study, the development of hamstrings
muscle groups (especially biceps longus and semitendinosus) was suggested to be
influenced by the unique lifting style of weightlifters.

Conclusion:

In this study, the weightlifters showed that the weightlifting athlete had
significantly greater CSA in the proximal and distal sides of the biceps femoris long
biceps and distal side of the semitendinoid muscle, while there was no significant
difference in the biceps femoris short muscle. It can be suggested that the lifting
style peculiar to the weight lifting player affected the development of such

hamstring muscles.
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N —EERB AT VR REE AT — 2R L TV Do Z R~ TS (FHRIE
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4. ZE

ARFFE T, RRKEEEZFD BIF 572012, BEEETIZA DR WEERI 2260 )5
(FTN s == R) 2T 57 M) TT 4 U THEGRFTIE, NAAX R TR
EED EOff;, FIXEOTNLTHBREL TWDLIOMRMNTHZEEHME LT,
LA RN T AFREOEEMLO CSA ZREL = b —LREE bk L7z,
ZORER, KRIBTHAMHBIAOUNL, AN, AR, ERERR T OIS SV T,
av ha— AR bABRICREWEE R L. BRI th o HBIHI, T & 5 KEE 9A
PHBAICIIA B RENRO b ole. oA M) 7 X —FOLEH E Lo CSA @
i CiE, vaA b 7 X —FEORN, AL CSA IZBWTT X TOHHA TELM
WA BEREWVTIRO o,

BT I DA R

PR IZOWT, KEBZEmONANCH Y, LERKEH ORI, KE RimcfEl
L, kB, KO - WHEIZBIRT 5. BRI OWT, FRRFO T
JEIZH - T, PR L WATL T D, AERENGEZ Y, B RmicfEk L, KE
oM, RO - NIEICBEfRT 5. KERZEHICOWT, FHEIERIIKRREO%m
No, REITAERMEHNOEZY, KBE EmERET 5. e, KERZEEHOBHITKR
BRg o, REIIEERKELEGE LSS RsIER LTl Y, ERITRBEE O ih
BRLOTROAMEE ST g (EH, 2013).

VA bY 7 X —ORERTEBHRE L BHITR T D 5 ORK

X 3.2 T, VoA MU T7X—fpEary ba— A EONLRA RN T AKFHD 4 AL
2B D CSA 2R LICHER, A NY 7 &=, Wfcfll, =AMz WT,
v ba— LY BEMICREWEER L2, — 5T, KB AR CIIA S e
ITRO LR o T

VIA M) TT 4 B ERFR, VT o TEEICBWTH T s =R R
WOT 7=y 7M. ZOBMEDE, BEETRRE & RBEERRICI D AN—L a2 RS |
F, N—oUL R A Lo b, BRI A — B m il SO, B
Jie L RRBAEIHRIC K O S— L E RS 2 K 0 ICRbZIT 5. 20 X O Zel iR — i il
— R &V D EIERAT O BRIE, S—UL L BRIET L Ol R TE S0 L, B
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BHZHOT 28, RERBFMBOZANMES 2 THDHEVbRTND. £,
PUED (1998) BTN DE T A U 7T 4 T ORAN OO JFEIZI 0
T, KRR O RBRIUEHR & KR R R B3 K OVERERR A 0 —BIEIAR I X 2 [RIRRIGHE
kY, RNV ZRBEEME R IR 2 R TED. DFED, NLA DL
Uo7 2B "R ZENT 5 2 & T, KA CRES N BME D %2, A
ALY 7 AR L ORIFGHEIC LD, RBEiIEEZ L0 IRAREDIZTH I LRT

5. ZOX) BRIEIRRIC L - T, FERMRHFEL O LIELBZLND.
—J7 CHEIHI T o D KR IAMMEIAIC W TIE, BB TH L, EFo LD
RIFNF =T —D X BRREREET L LB TERNWED, V7T 1 0 ZITRHE
ST ORI FEIIR o720 L. 7272, ZORIZ OV T E DIZFEMZ G
DETHD.

UxA Y 72— DR & AR I 1T D O

T kY T E—REOEARRRL, 22 b e MR TR T EICRE o

C BRI oW CIE, KER ARG REA & RIRRIC B CH Y, koL Z A THMN
L7k o1, =g N TT 4 U VIBFICKDFFRA R Z TV« =— X RIZ X 28E
DRI ELRIT L eEZ2 bR, 12720, KRIBZEEM R TIE, B2, Al
BN Thay hr—L e DENRRO HIVTWND. IR, BERFICEEND X
9IRS o TR Y, T OMSENHREICEE KT L TREEN S 528, RO
WA DL ZAZ K TER.

Fie, vA MU 7 HZ RO OmEAL CSA 1X, =y ha— Ul THEID
KfECTH oz, ZOREIZOWTIIARHTH Y SHOMEEL L.

vxA b7 ¥ —DEM L AT S HDORK

VA N T —BEOLEMELHONLZ Y 7 ZZfHD 4 FHALZBIT D CSA D
WSS D5 D T BEZIT o T2/ R, TR TOEMIZIS W TEAMICH B REVE
P IR0

AW BT HERE LB DO AT Y » Y% —27 K (Chiu et al. 2005) (ZHIEM A
W, BEREMTHDL ZLnn, TOBMEOKBRELC L0 EEZTN, TOXEIT
HHNRMoT.
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5. fE i
ARFFE T, RRKEEEZFD BIF 572012, BEEETIZA DR WEERI 2260 )5
(TN e ==X R) 2T502A N 7T 40V TEHERPIZBWNT, NARXRY Y
T AGRED EDOFf, F1XEOENLCHBRHEET D2O0OPRFT L2 E2BE L.
ZORER, KRIBZIAMRIAOUNL, AN, AR, SRR OmAARNC DWW T,
ay b — LD bAEICKREVELZ R Lz, BREIHE th o HBIHif; CTé 2 KR 54
A HRBICIIAERENRD DN oTo. VA N 72 —FEOLEME L O CSA @
HECIE, v=A b 7 F—REOR, AL CSAIZBWTT N TOHHA TEAM
WA BEREWVTIRO o,
VA N TT 4 U TREONLANY U7 AR (RIS, KRERZBEFRIAER L O

PRERRRR) OFEL, VoA NV T T4 VTR FRADOY TT 4 T AR A NVREEL
T ERIBTED.
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