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In order to investigate the effect of sucrose or caffeine ingestion on the

performance of prolonged running, five male middle and long distance run-

ners attending senior high school carried out running on a treadmill at an

intensity corresponding to individuals’ 80% of VO,max until they could

not continue to run at the intensity. Sixty minutes before, immediately

before and forty five minutes after onset of the exercise, subjects were

given either placebo (Con.), placebo and sucrose (90g) (Su.), caffeine (420
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mg) (Caf.) or sucrose (90g) and caffeine (420mg) (Su.+Caf.) solution.
Duration of the exercise become significantly longer in Su., Caf. and Su.+
Caf. than in Con.
Su. +Caf., though it was not significantly different from Su. and Caf. Dur-

The duration in four of five subjects was longest in

ing exercise, plasma glucose and CHO combustion were higher in Su. than
in Con. Plasma free fatty acid (FFA) and fat combustion were higher in
Caf. than in Con. but they were not significantly different between two
trials. Plasma glucose and lactate were higher in Su.+Caf. than in Con.,
while plasma FFA and CHO and fat combustion in Su.+Caf. were same
as those in Con. In conclusion, ingestion of sucrose, caffeine or sucrose
and caffeine solution was effective to improve the performance of prolong-
ed running carried out at 80% \;'O2 max. It was suggested that ingestion

of each solution altered way of supplying and using energy, which spared

glycogen consumption in the working muscle.
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%1 Physical characteristics and age of the subjects.
Subject Age Stature Weight VO;max
(yr) (em) (kg) (I-min?) |(ml-kg~t-min~t)

T:H: 16 181.1 64.10 3.974 62.0
K.O. 16 168.0 52.15 3.520 67.5
H.I. 15 177.5 65.85 4.087 62.1
T:.1- 15 169.7 53.25 3.040 57.1
K.G. 16 163.4 53.00 3.438 64.9
mean 15.6 171.9 57.67 3.612 62.7
SE 0.2 2.9 2.68 0.170 1.6

VO,max: maximal oxygen intake
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B 1 Running performance in control (Con.),
sucrose (Su.), caffeine (Caf.) or sucrose and
caffeine (Su.+Caf.) trials. Significant differ-
ence between Con. and the other trials: #p<
0.05
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2 Experimental protocol and oxygen intake
in control(Con.), sucrose(Su.), caffeine(Caf.)
or sucrose and caffeine (Su.+Caf.) trials.
=> : fluid ingestion, vk : blood sampling,
(3%) : blood sampling immediately after ex-

ercise.
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B3 Respiratory exchange ratio (RER), carbo-
hydrate (CHO) and fat combustion in control
(Con.), sucrose (Su.), caffeine (Caf.) or sucrose
and caffeine (Su.+Caf.) trials. Significant di-
fference between Con. and the other trials:
#p<0.05, *+*p< 0.01. Significant difference
between Su., Caf. and Su.+Caf. trials: (x)p<
0.05.
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B4 Plasma glucose and lactic acid (LA) re-
sponses in control (Con.), sucrose (Su.), caf-
feine (Caf.) or sucrose and caffeine (Su.+Caf.)
trials. Significant difference between Con. and
the other trials: #p<C0.05, *+p<{0.01. Signifi-
cant difference between Su., Caf. and Su.+Caf.
trials: (*)p<{0.05.

%2 Energy expenditure and substrate utilization calculated
from respiratory exchange ratio and oxygen intake in
control (Con.), sucrose (Su.), caffeine (Caf.) and su-
crose and caffeine (Su.+Caf.) trials.

Energy expenditure Combustion of
(kecal-kg™*-km™) (rggl:i;}gfiﬁﬁi) (mg k git. km-1)
Con. 1.08+0.02 193123 40+12
Su. 1.0540.01 203+ 12] & 26+ 5] 4
Caf. 1.05+0.01 13718 71%15
Su. +Caf. 1.08%0.02 182413 39+ 4

Significant difference between trials: *p<0.05
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E15 Plasma free fatty acid (FFA) response in
control (Con.), sucrose (Su.), caffeine (Caf.) or
sucrose and caffeine (Su.+Caf.) trials.
Significant difference between Con. and the
other trials: *p<{0.05. Significance difference
between Su., Caf. and Su.+Caf. trials: (#)p<
0.05.
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AL, glycogen O HBHT L TH-c &
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BZRBT A, COlHIT, caffeine 1Tk B EKEET
Liid, caffeine DHERBICKIZTEHRDOAHIR
SPMRE - I KIZ TRV EER LB TR
SR, Lkd-T, AFE TR Su.+Caf. 1T
T glycogen XD AEZITHRWIN/ALTHAD
LHEET B, Su+Caf KBTS L4 LD
EoRELHELRRR, COTREERET S
bDhrbd LS.

= i

1. 85 (90g), caffeine (420mg) BX U Z
DOFEEEE T B OBIE, 80% VO:max
T REHEOREN LIKHRMNTHE C &
DFEwR I L.

2. ZNZNOREBEEHL, KADLLOT 7
F s, KOz xvF oW EB I UZ
DEBICK > T, ZNENEMIIC S 2 BEF
AEELXETH glycogen FIAZEi& €3
LASRH S hiz.
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