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Table 1. Subject characteristics before and after the intervention period.

before training after training difference (%)
Age, yr 267
Height, cm 169.842.6
Weight, kg 62.17:£2.39 61.83+2.39 —0.54+1.52
Body fat, % 10.724£4.30 9.83::4.51 -7.9022.04
fat mass, kg 6.72+2.90 6.13+2.94 —8.35+22.23
FFM, kg 55.45+2.19 55.70+2,39 0.46::2,24
V0:max, mL - min™’ 2977.24450.2 3026.5+391.5 2.0£3.4
VO0: max/wt, mL - kg™ - min™' 47.9+7.1 49,0-:6.1* 2.5+3.4
W max, watts 245+26 261+31* 6.1+3.2
HR max, beat - min™" 192410 191+6 —0.3+£5.3
LA max, mmol - L™! 12.31+1.61 12.22:41.94 —0,40412.82

Values are means+S8D (n=8 subjects). FFM, fat free mass; VO max, maximal oxygen uptake;
W max, maximal workload; HR max, maximal heart rate; LA max, maximal blood lactate
concentration. *Significantly different from before intervention {p<0.05).

—a— Pre-LT.
—g— Post-LTw
o r —@— Post abs'LTw

VO, (L - kg - min ™)

RQ (VCO:2/ V02
o
&
%

LA (mmel - L)
&

0 10 20 30 40 50 60

Exercise Time (min)

Fig. 1. Oxygen consumption (Vo2; A), respiratory quotient (RQ; B), and
blood lactate concentrations (LA ; C) at rest and during 60 min of
exercise (n=8). Values are mean+SEM. Solid square, the workload
of LT before the training (pre-LT.«); open circle, the workload of
LT after the training (post-LTw«); solid circle, the workload of pre-
LT again in the post-training period (postas-LTw). *Significantly
different from before intervention (p<0.05). 'Significantly different
from after intervention {p<0.05).
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Table 2. Cardiorespiratory and metabolic factors during fixed workload exercise before
and after the intervention period.

Pre-LTw POStabs*LTw Post-LTw
Workload, watts 102418 102418 131:421*
HR, beat - min™! 13816 1254137 152:£19
VO mL - min™ 1582.4188.4 1540.44+213.0" 1896.54:318.0*
VQe/wt, mL - kg™ - min™ 25,4259 24.7:+38.3" 30.7+4.90*
% V02 max 53.9+8.6 51.1£5.5 62.948.9%
LA, mmol - L™ 1.9:£1.22 1.1£0.27 2.6:£1.10
RQ 0.90:0.03 0.8440.03*" 0.89:40.05

Values are means+SD (n=8 subjects). HR, heart rate; VOQ, oxygen uptake; LA, blood
lactate concentration: RQ, respiratory quotient. *Significantly different from before inter-
vention (p<0.05). "Significantly different from after intervention (p<0.05).

A .
100%
g 80%
ﬁ O FAT
g 60% B CHO
o
c:s
e
g 40%
L
Bt
()
P 20%
0%
Pre-LTw Post absLTw Post-LTw
B [ o]
. 1800
~ 10 r = *
g g .5 1500 |
g 9} g §
~ g =
] 1- ol 1)
é s b ?é _»4 1200 *
&= < "g
E 7 b 3 900
6 1 4 600
Pre-LTw Post ans'LTw Post-LTw Pre-LTw Post ans"LTw Post-LTw

Fig. 2. Effect of training on the proportion of substrate utilized (A), total energy expen-
diture (TEE ; B) and free fatty acid oxidation (FA ; C) during 60 min of exercise
{n=8). Values are mean®SEM. Pre-LT., the workload of LT before the training;
post-LTw, the workload of LT after the training; postasLTw, the workload of pre-
LT again in the post-training; period. *Significantly different from before inter-
vention (p<0.05), 'Significantly different from after intervention (p<0.03).
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HC O P O VO 45 VO: max 12 &% 5 4 &
(%V0: max-LT) 1317.6214.9% (53.948.6% 7 &
62.9:£8.9%~), HEABMI D Ntz (p<0.05).
VO: 7 & Ak S 72 §) VO 13 Pre-LTw (25 L,
Post-LTw & Postabe-LTw & OMIZA &2 2EATRD S
N7zht (p<0.05), Pre-LTw & Post-LTw @24
Vi 'ﬁ@éf)%ﬂ& Moz, LA, Pre-LTw & Post-
LTw OMICIEZEI D 5NY, Postans-LTw & Post-
LTw &@PH 7(1 WSRO LR (p<0.05). RQ
1, Pre-LTv & Post-LTw OBIIZZED D b 1§,
Postas-LTw TETTH & OMICHE R TAHD i
72 (p<0.05).

BB Otk

B SRR SR B B S hb T L ¥~ 2R H 12
ubl@flh"ﬂ@rﬂ 1%, Pre-LTw & Post-LTw ORI

EHED HNT, Postuns-LTw TETEE OMIZH

b &f“})ﬂl)‘xnhébbﬂf (p<0.05) (Fig. 2-A). Hm
RO AN F — 4 RIE, Post-LTw 7% Pre-LT.,
Postans-LTw OWH L D b FHICHMBER L (p
<0.08) (Fig. 2-B). @ FA oxidation Hid,
Pre-LTw & Post-LTw ®BIZIZEF O S5 e,
Postaps-LTw Tid Pre-LTw & OBEIH 5 L BU M AR
oehi: (p<0.05) (Fig. 2-C).
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RQICHEEBO LN h o7, WS (1980) m,
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TAERD BN Carter et al (2001) 1, 8 Z DK
NG CPH4ERRE) 2% L LT, 60% VO
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mmwm ﬁéé
@m@@%@ﬁ%*@%ﬁﬁ%
MU= iR TR SRR RE o, JRE O
FeEE68%, FA BRILEIZ60% 8L 7. &2 A9,

ST ARG O V02 A VO: max 12 5@ 2 84
(% VO max—LT) 1%, 54% VO: max % 551%
VO: max ~& — 4 %DEAIZIEE TS, T4b
B, TS EHRPER R E A Ch B IS b
59, IBHEBMEEIMIML CTHA T Ehs, EWHT
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LA #
eI, LTHIETO ML —= > 7he B HaE
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19.8::14.1% O T2 MATERD S 72hs (p<0.05),
pOostane-LTw (1540.4218.0mL - min™') TIXZEL
PROLN L o7, FHRQIE, Pre-LTw Tl
0.90=0.0812# L C, Post-LTw 13345% <, Postaws-
LT TRHEERETHRDL LN (post ; 0.90 %
0.05, Postans ; 0.84:£0.03, p<0.05). LT WD K
BEH )V TR — 7 —F i b l/—-—-//ii, b=
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Summary

The effects of exercise training at the lactate threshold (LT) on fat oxidation in whole
body were investigated. The 8 healthy men trained on cycle ergometer for 6-weeks (60
min, 5 times per week). They performed the fixed intensity exercise test at the work-
load of LT before the training (pre-LT), after the training (post LT) in each period, and
at the workload of pre-LT (post abs-LT) again in the post-training period. The work-
load at LT before training was 102-+/-—18watts, and increased to 131-+/—2lwatts after
training (p<.05). During the fixed intensity exercise test, the mean of oxygen uptake
from 380" to 60’ at pre-LT before training was 1583.2-+/—203.5 ml/kg/min and 1541.97
+/—230.1 at post abs-LT and increased to 1893.14+/—3843.4 at post LT (p<.05). The
mean of RQ at pre-LT was 0.90+/—0.03 and decreased to 0.84+/—0.03 at post abs-LT
(p<.05), and did not change at post LT. During the exercise at same workload, the
exercise training at LT increased the percentage of fat in total energy expenditure to
68% and the amount of FA oxidation to 60%. From these results, the decreases in
RQ at the same intensity exercise suggest that advanced capacity of fat oxidation in
skeletal muscle lead to inhibit glucose utilization.


http://www.tcpdf.org

