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ABSTRACT

There has been a lot of researches in which the endurance capacity
of the movement with the leg is evaluated, while few reseraches were
given on the endurance capacity about the movement of the upper

half of the body especially the arm. Thus, the present study aimed at
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the evaluation of the upper body endurance capacity by using pro-
gressive arm craniking ergometry on 13 male university competitive
swimmers.

Maximum power output (PO,.,), lactate threshold (LT, POOLT),
lactate removal rate ((peak La from the leg minus peak La from the
arm) /peak La from the arm X 100%) were measured during cranking
test to correlate individual performance.

The outline of the results are as follows :

1) There was no significant differece between the amount of the
PO,.. and LT for competetive swimmers.

2) A significant (P< 0.05) correlation was observed between La
removal rate and 400 m freestyle event.
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% 1 Physical characteristics of subjects

n=13 | Age(yr) | Height(cm) | Weight(kg)
Mean | 20.1 171.4 65.8
SD 1.28 4.03 4,51
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Experimental design for arm cranking test

o HAOEIEAMZ 5720, LiExy— b~
PTBEE L. & 515, RiIMORHEY IC X
O EEREGEOSREE IS 2 T EEPC Aol v
AP Pv=—=VIHDRLSy 7EHVT, ¥
IVl & FERAEEIE LT,

Wiz svdy/7BEERT A O T o ba—n
Z, B1icaRLl. ERTRERE XL AR
B LORET, 2HBEOH, 7 v+ v /Biff%
94—V STy TELTITDEL. ZTOR, B
WLE % 10 Rt ik, [Bl§xE 50 rpm T4
ST EichmE 10w ol ¥, BITRMES
LLidhrpm OBNHBEL 3 & Tt X 7. &
Floz7—YOAMIE, Ow KEREL TITHLE
7. 158, 50 rpm TARN 10 w i5&, HHFHEIL 60
kpm T& 5.

AFFICBOTOER T — Y ORIRRIE, SEfTit
RICBIBHAAEBEZECLT, BXZ 459 THRE
DFEFIRENEONS EHAENE Z Enb, 4
SOfRE Lz, £-EHART R bh, #RERE
ﬁ,ﬁﬂ%g@”?#—?VZ%%Eﬁg5$5.
[BREOMLIE | FIck 2883 2201,

TR EFICLZETEBRT 2HAT, &
BRI Ic K 0 BE L7, EBRM T X METHE
DOEEHICB VT, BALEH%E 10 SRRRES
: [ il



—220—

TGRSR E L AR/ ZN LT,
FERIZER 10 B K UWHEER T X tih, &2
77— VT 15 WRNC TV, AR 0 ET) R
B (RPE) #ACHES ¥, TLTARF X b
%, [EER 0SBV TS 1 AT LiciRm%E
fT- 7. Biehid, 1% ~ ) Y EBEEEKE
LEEFa—7, BLU=ZAERLEERES
¥, —REEIC500ul FoBRIML 72, &7, RRiEHIS
FIMEAREIC T B 720IC, 7 R bR RS
75 (Y v =HBTE) cBEOERL L. BRI,
Hb I BEFLEES S (YSI, model, 2300) %
AW, 2iMhoFLEE (blood lactate : La) EE
ZRIE LT,

1.3 AEEE

1.3. 1 ZFEMMEMEXME LD

LT i3, {28 (power output : PO) & 3L &
DR 5, L 7B 3 AL, BRFHmIC
LOEHE DR B 2 AD[REBREZRD, £OR
HELT & Li

1.3. 2 ZFlE&BREZE (La removal rate)

BT 2 METER, ANIER§FIRD) S ORI
L ORD - Lactate (La) EEA, WO
PP BRILEE (arm La peak) & L, EE#HIRY S
"ot La REOKSEZ, HEORESIMEPTL
BRI (leg La peak) & L7z, %7z, La Dk
KOG E LT, arm La peak &, leg La peak
D7#=% arm La peak TP L 7:{E%, La remov-
al rate (LafgE®:) & L1,

La LR (%)

_ (arm La peak-leg La peak)
arm La peak x 100

1.3. 3 ®m&E0E%E (HR peak)

B 7 R PO EEL, HR €= —
(Polar 1% Vantage XL) ZHWT, 7Y v
FI4AOMTHELK., 1, ZDEXIEDS
IR D%, HRpe & L1

1.3. 4 EEAFABRILEISM (time to peak
La : TPL)

B 2 METR, EEicksWT, GEEH
I SRRIME N/ O La BESREEZRT
ETORM (75 v+ v 7Rk THREESET3)
% TPL (time to peak La) & L7:.

2. ¥ B

2.1 BWOSVFVIURICETS LaBhig

B2, EBjho La PHEEOETERLTY
%. La i3, fH5R (PO) ofmc & 72w, B
BERIANIC IS 2 {ERI A A St

% 212 POpay HRpewo LT O (I & OVfEHE
RZETH %, HRpu 1&, FHEHEEERE DERS
BiEEn DA (220 ~4E8%0 /43) 1B W EZER
L. iE

R332, REBEDLT &, Sk 400 m BHE
DEHPR € — FEORFEERLTVWS, LT &

Lactate (mM)

J
1 r T v T T ¥ -
Rest (0 10 20 30 40 50 60

B2 Blood lactate concentration at rest
and during arm cranking
Date are Means*SE

%2 2 Physiological characteristics of subjects

POrax HR peak LT LT
(W) | (bests/min)| (W) | (%POmax)
n=13 n=7 n=13 n=13

Mean | 63.8 177.0 17.8 27.8
SD 11.7 7.6 10.7 15.8
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% 3 Lactate kinetics during recovery

time to peak La | arm La peak |leg La peak| La removal rate
(min) (mM) (mM) (%)
n=11 n=13 n=11 n=11
Mean 2.4 11.7 9.1 21.7
Sd 1.3 1.8 1.9 10.0
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