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The Metabolic Effects of Caffeine on Recovery Immediately
After Endurance Exercise
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Abstract

Caffeine administration has been shown to increase fat metabolism and endurance
ability. However, the effects of caffeine on metabolism during endurance exercise
with reduced muscle glycogen are not clear.

Therefore, this single-blind crossover study aimed to investigate the effects of a
slight prior depletion in internal glycogen on metabolic response during the following
endurance exercise in 4 healthy males after ingestion of a low-concentration of
caffeine. After 30min of cycling ergometer exercise at 50%VOqyr, subjects ingested
caffeine (3mg/body weight kg) or placebo (glucose 3mg/body weight kg), and sat
on a chair for 60min. Participants performed 30min of the continuous exercise at the
same intensity again after the rest. During the first and second exercise, HR, gas
analysis, and Borg's scale were measured and fatty acid oxidation and sugar
oxidation were calculated. During the second exercise with internal glycogen
depletion, HR was significantly lower in the caffeine trial than in the placebo trial
(caffeine : placebo=107+6 : 112+ 7, p<0.05), and the respiratory exchange ratio was
also significantly lower with caffeine than with placebo (caffeine : placebo=0.861 +
0.038 : 0.871+0.025, p<0.05). Fatty acid oxidation was slightly higher with caffeine
than with placebo (caffeine : placebo=0.343£0.083g/min : 0.325+0.058g/min
p=0.0540). The results suggested that caffeine ingestion during continuous exercise
with slight muscle glycogen deletion enhanced fat oxidation.
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%1 Subjects characteristics

n=4
Age 212 £ 09
Height cm 1775 £ 8.1
Weight kg 70.0 = 55
VOomax ml/kg/min 554 = 5.1
VOomax Watts 309 = 19
VOuyr ml/kg/min 33.0 = 42
VO, Watts 217 = 49
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‘Caﬁeine or placebo

1 Experimental protocol

2 HR, VO, VCO,, and energy expenditure during exercise with
caffeine or placebo.

U AF—N—RERITF v T Caffeine Control
A%~ o~ ) aie EXI1 EX2 EXI EX2
NI & PR 1 ERRICT ¥ 5 AICH .
HR(beat/min) 111+8 1076 112+7 12+7
- > T RS =N P iy %
WL 720 By O N EMRA L & BE R VOy(ml/kg/min) 206+14"  209*15 212+23  211+19
LA BATHIZE D 2B EITTEO X VCOy(ml/kg/min) 184+12  180*1.1 191423 184+19
WX hEBL, EEEIX1 Y720 Energy expenditure 73106 73405 74407  73%05
(kcal/min)

SEIE % KD 720

MRE R LR : 1.695V0,—1.701VCO,
R R L 4.585V0,—3.226VCO;

EX1 : cycling exercise at 50%VO.yr before sample intake.
EX2 : cycling exercise at 50%VO.yr after sample intake.
*: p<0.05 (control vs caffeine)
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2 Time course of Respiratory exchange ratio during exercise at 50%VT with caffeine or placebo
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4  Sugar and Fatty acid oxidation during Exercise2
with caffeine or placebo
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