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The effect of bicycle ergometer and treadmill walking on

cardiopulmonary functions during maximal and submaximal exercise.

Oxygen uptake and integrated EMG from 4 leg muscles were measured

in 7 male subjects, age 22—33 years,

treadmill and bicycle exercise.

during submaximal and maximal

Oxygen uptake were 0.42 ¢/min higher during maximal uphill treadmill
walking than during maximal bicycle exercise.

This difference was statistically significant (P<{0.001).

Maximal heart rate was 193 and 197 beats/min for the bicycle and
treadmill, respectively. At a given submaximal oxygen uptake, heart

rate was about the same for the two types of exercise.

The increase of the integrated EMG on bicycle was semilinier, with a
relatively grater increase at the heavier work load than treadmill walking.

VERE BN 5 1Kkt > TENT 2BED
BT, RABAKENRE (maximal oxygen
uptake) & A1 iz maximal aerobic power
Lk, Bk Om TRRE2BRKHOEEIEEH
KZOEAPEDANIES GVBARENE
LTI T s (Astrand®),

EEAMOL T HELTIR My K22
WIEREH, HEEI VI A —~2—, X5y
TFRAPENCRFEZIFI -V ENITHED
ZRINTVE, WTFNIRLTY, BABKE

WEOHIEDIZDIIEZ DEBICTEXBI73%
OHOBRMBBRETHH, BEBISIEER
BB 3 VF— L TE 285 L5
REWEEDOAR TR IThE 25 I5u,

L TRABHEENRR, FEOBRLER
S NRIERZ S IZERPRTHE I D EWVIEH
DBTTL B, COMBERONTE L OPFEDIC
NFETREZINT X1z, Taylor 12518 (2 + L
v K IVERTTRO5E, LV GE2OT IS
BAOTDIKED & & ITHEL TRARAEEBNE



BREWEEZHELTWS, 12, ZhITRS
{OMFRENLRBEBER VI X -2 ~Tiz kL
YEBMDOIL vy FIVELIEN LS EL
V02 max U» HIZVWENERE IhTH3,

(Astrand, D Chase et al,”? Gary et al,®
Glassford et al.,,9 Hermansen and Saltin,
10, )

EHFICBOTIE, bL v F 2 ATHTRT
v B Y GELD AR % 8 1 g9 5 (Bal-
ke)® TVOzmax 2H|EL, HEEL VT
A—4~ (£F—8) THELIZ VOz max
ERHBUT, ARCTROHEN2 LD Z0D
BOEPHETHI ETE T, EEFHORE
BERELHENESMEE OBKRZ2XRY, HIEEH
TT A~ —L by FIVSTEOERS
HBEXOLE» S HBHRHAL L5334 DT
b b,

Bf %8 75 %

BREFZES2TH» 5337 CORRBE TR A
BFTHTH3, HREOH £i3170.616.03
cm, (A& 63.1+6.34kg, AEREHE 1.754+0.12
m? (L EEERRE) THH, wIhd 2
~3ERMETIIAR—~VRFEUTHEREL T
1WETHB (1)

Table 1. Ages and physical char-
acteristics of subjects.

Subj, | Age |Body |Body |80y

: ; Surface
Height | Weight Area

6rs) | m | k) | )

FUN 33.5 166.6 67.0 .766
ICH 22.3 171.0 64.0 765
KOB 25.0 172.5 64.0 .789

1

1

1
MAT 22.8 171.0 61.0 1.730

1

1

1

MIY 25.5 183.0 72.5 .995
TSU 22.5 162.0 50.0 .528
YUA 28.2 168.0 63.0 .730
Mean. | 25.7 170.6 63.1 1.754

+S. D. 3.74 6.03 6.3¢ | 0.12
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Table. 2. Comparison of bicycle exercise to treadmill walking according to maximal
values for HR, VOs:, VE, VOsz/kg, f, OzR, Oz2P, and VT.

H R max VO.max VEmax VO, /kgmax | f max O;R O,P max [Vr

(beats/min)| (£/min) (¢/min) (m¢/min) | (breath/min) (¢/f)
Subj. (BT |B/T/B|{T |B/T/B| T |B/T|B|T|B/T/B|T|B/T/B|T|B/T|B|T]|B/T[B|T B/T
FUN 182 |190 0.953.00(3.16(0.95(166.0159.4(1.04 |44, 8(47.9(0.94(58 [54¢ [1.07/27.8|24.4{1.14]16.7| 16.6(1.01/ 2.88 2.93 0.9
ICH 192 1196 [0.983.61(4.24]0.85/174.2(174.4{1.00{55. 2|66.3 0.83/76 |80 |0.95|26.830.00.89 18.8 21.6/0.87) 2.422.1§ 1.1])
KOB  |184 |182 |1.01[3.39[3.67]0.92[178.2[180.5/0.9952. 2[57.3]0.91(88 |66 |1.33]24.3]25.1]0.97] 19.6/21.1/0.98 3.41/2.74 1.24
MAT (202 1200 [1.01|3.43(3.96(0.87(172.6(163.61.06(56. 2|64.4(0.87(66 |52 |1.27(25.6(29.9}0.8617.8 19.80.90 2.83/3.38 0.84
MIY (216 {230 |0.94]3.22{3.53]0.91(140.0/159.2]0.88|44. 4|45.9(0.97|72 |64 |1.13|28.2]27.5/1.03;15.0/15.5/0.97)2.09;2.74 0.76
TSU 188 (200 [0.94(2.36(3.06{0.77(120.5[144.7/0.83{46.0(61.2/0.75/61 |— |[— |25.4|26.3({0.97/12.8/15.30.842.000 —| —
YUA (187 (184 [1.02(3.13(3.44]0.91(172.7/166.6{1.04]48.9(55.5/0.88(104 |66 [1.58{22.4/25.2(0.89 18.2[18.3/0.99 2.86{2.74 1.04
M 193 (197 [0.98(3.16]3.58/0.88/160.6(164.1|0.98|46.7{56.9/0.88(75 (64 [1.22|25.8(26.9(0.96 17.018.20.942.64/2.79 1.00/
+SD |11.7/14.9/0.03/0.38[0.39]0.06| 20.2{ 10.7/0.08} 4.6 7.2[0.0715.1] 9.2{0.20] 1.9| 2.10.09 2.2 2.30.060.5]0.4 0.1q
Significant n.s. X% n.s. PE n.s. n.s. % l n.s. J

%P<0.05 *xxP<0.01
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Fig. 1 Maximal values for oxygen up- 50 | 4 4 4 :

take, heart rate, ventilation and
oxygen removal during maximal
bicycle exercise compared with
corresponding values during max-
imal treadmill walking.
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Fig. 2 Heart rate and ventilation in

relation to oxygen uptake during
bicycle exercise and treadmill
walking.
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Fig. 3 Relationship between heart rate
and % of maximal oxygen up-
take during bicycle exercise and
treadmill walking.
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Fig. 4 Relationship between oxygen
uptake and work load during
bicycle exercise and treadmill
walking.
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Fig. 5 Time course of Integrated EMG
during treadmill walking.
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Fig. 6 Individual Integrated EMG related to work load during bicycle exercise.
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Fig. 7 Individual Integrated EMG related to work load during treadmill walking.
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Fig. 8§ Individual Integrated EMG
compared with oxygen uptake during

bicycle exercise dnd treadmill walking.
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