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Effects of intermittent bouts of aerobic exercise on
oxygen consumption during and after exercise

Illyoung Han, Takahiro Mukaimoto, Hisashi Ueda,
Hiroshi Kiyota, Makoto Ohno

Abstract: The purpose of this study was to compare the oxygen consumption (VO,) and energy expenditure
(EE) during and after exercise between a single bout of continuous exercise and intermittent bouts of exercise,
which of equivalent exercise intensity and total exercise duration. Nine healthy young men performed the
following two exercise trials on separate days: 1) A single bout of 30-min exercise (30Ex), followed by 90-min of
rest. 2) Three intermittent bouts of 30-min exercise, separated by a 10-min rest between exercise bouts (10Ex),
followed by 70-min of rest. That is, the total rest in two trials was 90-min. Each exercise was performed with a
cycle ergometer at 60% of VO,max. The expired gases were monitored continuously to determine VO, and EE by
a breath-by-breath method throughout the trial period. For average VO,, total VO,, and EE during exercise, no
significant difference was observed between the two trials, however, total VOZ, EE, excess post-exercise oxygen
consumption during rest were significantly greater in 10Ex than in 30Ex (p<{0.05). These results suggests that
the intermittent bouts of aerobic exercise can contribute to greater the total VO, and EE after exercise compared
with a continuous exercise of equivalent total exercise duration.
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30Ex: 30 4[] o ylLise 1Y) A7 1 3% 3 B)

10Ex: 10473t v + (10 0K 8) o BIR AR
FIED)

6.3+1.7 mmol/L, 10Ex Tl 6.3%£2.5mmol/L T 1),
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D, EEIRMOM TEREREIAON M o7 T2,

FRRFIO AL 2 412K L 72, R & X, 30Ex T3,

SEBAE A 5 EE 1% 65 4 ORI F THEIC 2R

L (p<0.05), 10Ex 23\ T BB S 8B 1% 65

SO E THEICEMEZR L7 (p<0.05). 30Ex T

1 6545 @ EPOC 25i%: S A,  10Ex (8B [ O R B

W% 5 % L 8547 EPOCHBigE s /e,
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BREEE (EPOC) [CHI(T 2 EENRRE DLEE
EH B X OCEE % (K ©# VO, # EE,

EPOCICBIT 2 BB MM O A £ 2 1TR L7z,

Bz BIF 58 V0, 1E, 30Ex T2 71.1+13.4 L, 10Ex

TlZ66.5£79LTh Y, HME)T O EEE, 30Ex Tl

354.8 = 67.2 kcal, 10Ex Tl& 331.1 £39.3 kcal T - 7-.

WENOIHFIZB T S EE S0 A B 21
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30Ex & V) 10Ex Dl A BICEfE %" L7z (p<0.05).
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BafATL0553 23T 72EITOWT, g
B X OTEB) 2 OB B RE & AEBIIEE SOV TR
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BB X OEB) % O RIEIEEICG 2 2 BHEIZOW
THRE L2285 1342w, lH S 213, 150% VO,max
TOMKI 7 E) % L7254 & 105% VO,max T
1723 24T o 725 % R L 72865 5, % VO, I3 E
BEAMMICHEEREIAON L7200, HEEED
|l 48 W12 B 17 5 VO, £ EPOCIE & & 12150%
VO,max ORI 2B Z BN TERTH o 72 L i
L7, Co#EE, SEPICKEZMAT S LI
Lo T, %O VO, B X WEPOCHTLHES % W hetk
FRETLLOTHL. L, LitoEsscik

B R AR 57200, EH)#HO VO, B L 0WEPOC @
TCEAMREIZ X 5 b O EEBREEIC & 2 D D hIEAH
Thb. T, BEPREIWIG IS N E2 D, KK
T3 R N 7 B\ IHg BB ENAL ST & LTI AT N
THb. FTT, KFFERTIIERIZEL L ORNRHEDNE
ML 2 5 EBMRIETDH S 60% VO,max O A i #E B)
EFRALTHRELZEZS, @2 EsiEEo R
BB G D b 59, P HRAS, 30Ex Tid 152
.45, 10Ex Tl 1494445 T 30 5 O 8 ) % % 57
MBI E B ERTHIENTE LI, EH
@ RPE (XMW EE) Sk L i [ &Dw] (RPE: 13
~14) L WO RBETH Y, AR FHCIMEE O EB)L
FHIZHRH L) 2 88RETH 72 EZ LN,

ST, RWIZETHRA L& 54T, E&Htho
VO, 3 X EE DWW d 30Ex & 10Ex DRI A & 7%
FEIAD LN Dotz Lido THREZ A LM
RIGZEE)TYH, EERE & BN 2 — sl
R 7 EE) L[S0 VO, BXUEER LN L2k
AR XN 72 Goto 5 DHFZE™IC X i 60%
VO,peak D~ 5 )V iEB) % 60 7F MM L, k% LT
JEEY A 47 9 ek LK Z A TIT O Ek e ik L
TR, AR b o PR SR T Bk A R e
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oMp7 FLF)y, JVTFLFY Y, EEFRVE
v, EEERIIES X O ) ka— VgL, A
VA VIREOKT RO bz —F, SEETIE,
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TR H N7z, B OBRFEIEB X T AV
F— MR 2 IRE O EREICIE, ek & Eik
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Ho72ilb b oY, EEFO VO, L EEDFH)
BIZOWTIE, &) BREOEE) SN2 35w L7z AT
WFge> ") & AR OB 57 2 L IFEIRE . T
bbb, HEAEWD%HT60% VO,max D) % 30
SR RIICERT B 2 EI1ZE L DALIZE 5 THL
THITE 2 DD, 5%, —HKDOT74—VIFT
I DZ DN~ ZRGITHNE L3\ BT & ffE L
T5ETIHEMNL) 52— ML LTEZLIENT
EPR

Wz, EHH%O VO, B L O EE, EPOC D% A 5
L. WY 30Ex IZHN 10Ex OEFI M0 ) THE
CEMEER L7z, BB 2479 2 LIS D VO, 35N
L, Zo¥mEssE b —ERiiEs2 72, 2o
EPOC \&:EBy O ffidH, @i, EEhREf B L ONES)
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EE T3 2% 33K & 72 TR B ol B & S8 B) Ry [
THHIENRI MO TSP, JEE) I EE D
EPOC 12 T B O W THES L 7= 617198 % 2 5
X, VO,max ® 29%, 50%, 70% O & i T 80 43 [ 3
B & 200, SEEESRWIZE EPOCH HWI
EDBHESRTWA Y. F7, R RE LM
5 ORF%* Tld, VO,max ® 40%, 50%, 70% O i Ji
T304 MOEH %2 S8/ & 2 ARABEREREIE SN
72w L Ladss, VO,max D 60%, 70% D
BRI OEE LTI T 5 &, EEREICRE
W2 EPOCICH B LA IALN o2 L
BTV P —J, EEERH & EPOC DB % ES
L 726471722 Tld, 70% VO,max O5EH) % 2047, 40
45, 605 T o728 2 A, 604N L 72# D EPOC
PO EBSAE L D BAEFICEMERLIzE W)
LA L, 70% VO,max DB % 60 75 Rk d 5 2 &
Z, R ERERE, Mg R LIt oTRIZEA
CHi TR EE L Th Y, bty 22T,
E 0% DN A DSEBHIZIERETRE 2 X 0 KGR B o #HE)
WIRBEFAZZEE LT TOEPOCOAIEL 2D
BEICOWTHLNZT LI ERDOENTEZ. =
DX REFENS, AR TIZ60% VO,max OEH) %
FHL, 25250285 EEB)EDHE—I24 5 X
Ik L, EEIGRGUAN ORI L 5 8 % i HER
L7240 Fol@h s L 0NEB) % VO,, EE 2 [l L
728 2A, WEEHALDSMRMICHED Z1T- 72
10Ex ® J5 T EPOC 23l % 7k L 72 BilZ BRI W, G
W%, e IiE % & TIRER N EB) 500
I ANEALRTWICH b bd, RHMKE T
X0 2 RBARIRIIAE % £ 5 N 2 WHREMEAVRIE S
O THA. T, MR EAHBREIICB VR
B ok IV E > O WEE S RIRE S & o
HEICOWTIRINE TIEWBENTBY, ZhIGESR)
HICIRE 2 P, BRUCHEIT 5 2 L2 X ) PR
TS L) ORI S NS RN ERIET S
BDOTH5L. ThHOWFERAIL, AWFED 10Ex Dl
BiE B X OEE 2B 15 5 EPOC X EE 12§ 5 Hf %%
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