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ABSTRACT

The purpose of this study was to investigate the work capacity in
arm cranking based on lactate threshold (LT) and arm trainability
for endurance leg-trained man. Eleven leg—trained (LTr), ‘nine arm
—trained (ATr) and eight untrained (UTr) subjects performed a
progressive arm cranking test to exhaustion. Maximal power output
(PO max) and LT in ATr were significantly higher than those in
LTr and UTr. LTr attained a significantly higher PO max, but their

- LT was not significantly higher than that of UTr. Furthermore, the

time to peak blood lactate (TPL) during recovery in ATr was sig-
nificantly shorter than those in LTr and UTr.

In conclusion, these data suggested that the exhaustion in LTr
before attainment to of maximal central response was due to the

lower local work capacity seen in the LT, threfore, it is demonstrated

that the arm trainability in LTr was higher.
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2ORERZ LTV, E1 Experl'mental design for arm cranking test.
Cranking rate set at 50 rpm
% 1 Physical characteristics and athletic activities of subjects
Group Age | Height | Weight| Relative fat Athletic activities
(n) (yr) (cm) (ke) (%) d/w speciality (n)
Untrained
(8)
Mean | 25.1 170.1 64.2 15.5
SD| 1.9 8.3 8.7 4.8
Leg-trained 5 | Local competitive endurance runners (7)
(1) 6 | Competititve triathletes (2)
Mean | 9y 9., |171.5 |63.8 14.4 6 | National competitive cyclist (1)
SD| 1.2 58 | 7.2 2.8 5 | Football player (1)
Arm-trained
(9) 6 | National competitive swimmers (9)
Mean | 20.04++ | 178.2**,| 73.8**% 13.7
SD| 1.2 3.4 7.5 3.3

Significantly different from leg-trained at *P<0.05, **P<0.01

and untrained at +P<0.05, ++P<0.01
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B2 Determination of lactate threshold.

(leg La peak)V & Lz, %7z, La OFpIRDIE
BiL LT, arm La peak & leg La peak %%
arm La peak T L 72{fi% La removal (La &
E£R) & L7

1.3. 4 &ELiHE (peak heart rate :

HR peak)

FEBEFD HR peak % MEOBAELIC X 2
MMt (Vine, Memory Mac, Heart rate
memory system) %WV THIEL 7-.
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x2i1, ‘PO 5 vF v it F 3 PO
LT 8L HR peak Z/rLTWA. PO
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KEEZERL, £/ LTrER UTrBictL, B
EREMEAR L. HR peak iZ, LTr#43UTr
Bich~NaEaEEER L, LTI, #oddEs

max,

max i3,

100 ~
Y =—27.434+0.67786X R=0.823 P<0.01
& A Untrained (n= 8 )
s 80+ o Leg-trained (n=11) &
g @ Arm-trained (n=8 )
— ®
=
S 60F
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Power output max (watts)
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Relationship between power output max
and lactate threshold

% 2 Physiological characteristics of subjects
Group PO max LT LT HR peak
(n) (w) (w) (%PO max) | (beats/min)
Untrained
(8
Mean 64.9 17.1 26.0 182.6
SD 10.8 10.7 15.9 8.3
Leg-trained
(11)
Mean 85.1++ 25.2 28.6 166.5+
SD 14.5 1.9 10.0 15.5
Arm-trained
9)
Mean | 128.3**++ | 62.9**4+ ol.2**5 178.0
SD 18.8 13.9 12.5 10.2

Significantly different from leg-trained at *P<0.05, **P<0.01
and untrained at +P<0.05, ++P<0.01
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B
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B4 Blood lactate concentrations at rest and

during arm cranking. Significantly different
from leg—trained at *P< (.05, **P< (.01 and
untrained at +P < 0.05, .+ P < (.01
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4B %, HE#htho La oZH % %PO max %
FAWTRLTWS, LTrEE UTrBEoficH
BEIFEDONLE L1 bDD, ATrEHTIRY
PO max 340 ~ 90% 1< LTr B L ORlic, %
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Bl5 Time course of blood lactate concentra-
tions following the end of arm cranking
Significantly different from leg—trained at
*P< (.05, *P< 0.0l and untrained at .P <
0.05, ++P<0.01

F4 v b 2 R—vEEE Vol. 13



#& 3 Lactate kinetics during recovery

Group TPL Arm La peak| Leg La peak | La removal
(n) (min) (mM) (mM) (%)
Untrained
(8)
Mean 6.6 9.6 7.5 22.0
SD 1.0 1.5 2.0 9.3
Leg-trained
(11)
Mean 3: 7% 7T+ 5.8++ 27.0
SD 1.4 1.9 1.0 15.9
Arm—grained
Mean A | T 6.4++ 3.8'*++ 26.1
SD 1.1 2.5 0.7 3.8

=Pl

Significantly different from leg-trained at *P<0.05, **P<0.01

10
Y=0.36654+0.70175X R=0.812 P<0.01*

- A Untrained(n=28) A A
(O Leg-trained (n=10)
8+ @ Arm-trained(n=5) o

Leg La peak (mM)

2 4 6 8 10 12 14
Arm La peak (mM)

B 6 Relationship between arm La peak
and leg La peak

2.3 BYSvEUIREERICETS
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D La QEFHERLTVWS, KREEE SIEHE D
Lald bR LK, E—2IcBELALBTFRLT
WIS S - 7o, BB TERBL UK THRD
La B3, ATr #AMtho 2 BRic NS fEE R L,
&iicl, 5, 8~20/7TI3ATr#, LTr#e
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and untrained at +P<0.05, ++P<0.01
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