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DETERMINING THE DIFFERENCE IN MAXIMAL OXYGEN UPTAKE OF
RUNNING AND CYCLING
— MRI EVALUATION OF MUSCULAR ACTIVITY LEVEL —

TOSHITSUGU YOSHIOKA, KOHEI NAKAGAKI and YOSHIHARU NABEKURA

Abstract

The purpose of this study was to determine the difference in the attainment rate of maximal
oxygen uptake in cycling and running] %cyc V0o« Seven healthy male subjects] 22.9+1.3
yrs, 171.9+4.7 cm, 61.0£5.2 kglparticipated in a maximal incremental exercise test for run-
ning and cycling. During the exercise testing, oxygen uptake, carbon dioxide output, respiratory
exchange rate, minute ventilation, tidal volume, respiratory rate, and heart rate were measured.
Attainment rates of each physiological measurement for cycling and running were shown as
%eyeVO0omux, %¢yeVCOomax, %eyeRER pax, %y VE pay, %eyeVt, %eycRR and %cycHR . Trans-
verse relaxation timd] T20-weighted spin echo images were acquired before and after the exercise
periods. Exercise-induced T2 values of each muscle and muscle-group are indices of muscular
activity level, so the difference between the T2 value of cycling and running in each muscle or
muscle group was shown as AT2¢. VOgpnay in cyeling was 92.2% of VOgp.y in running. Signifi-
cant correlations were observed between %cyeVOsn., and %cycVCOsomax, %eycVOsy,, and
%cycRR. Furthermore, significant correlations were recognized between %cycVOazp,, and A T2, of
the m. quadriceps femoris, %cycVCOspax and ATZ2q of the m. quadriceps femoris, %¢ye VCOsmax
and the m. triceps surae, as well. These results show that the higher muscular activity level of the
thigh in cycling increases the uptake of oxygen in the muscle. The T2 value shows that the uptake
or redistribution of fluid within muscle is driven by the accumulation of lactate and inorganic
phosphate. Therefore, the T2 value of maximal incremental exercise would reflect the anaerobic
capacity of the muscle. Judging from the significant correlations between %cycVOgpay and
%cycVCOsopmax oF %cycRR, the anaerobic capacity of each subject would also affect the difference
between the maximal oxygen uptake of cycling and running.

O Jpn. J. Phys. Fitness Sports Med. 2009, 58 : 265~2740
key word : running, cycling, maximal oxygen uptake, mfMRI
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Physiological measurements at exhaustion. “r” is correlation coefficients between

%cyc VOqmay and attainment rates of each physiological measurement of cycling to run-
ning[] \702 oxygen uptake, VCOZ carbon dioxide, RER respiratory exchange rate, VE
minute ventilation, V; tidal volume, RR respiratory rate, HR heart rate(d

Runming Cycling I
Vo, L‘min 17674+ 2361 34757 £ 2812 =
e | Sl onan. 62.3 & 7.0 £7.6 £83*
VI, L/mim 436 + 2472 44357 +4M1] 0.g5"
RER - 1.17 + 005 130 +005* (.65
Yy L‘min 1550 =74 165,01 +22.5 i,65
v L 231 =031 165 027" 0.27
KR I /miin 679 + 1} 63.1 +13.5 078"
HE beats/min 1976 =57 1873 =74+ 0.4%

Asterisks indicate significant difference between running and cycling. Daggers indicate signi-
ficant correlation between % VO, and attainment rates of each physiological measurement

of cycling to running.
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Mean percent increase in exercise induced T2 values between pre- and post-exercise across

type of exercise for each muscle. The mean+S.E. are represented. The gray bars represent the
running, black represent the cycling. Asterisks indicate significant difference between running
and cycling. Daggers indicate significant difference between rest and after exercise[] PM m. psoas
major, QF m. quadriceps femoris, HAM m. hamstring, AM m. adductor magnus, AL m. adductor
longus, TS m. triceps surae, TA m. tibialis anterior(]
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