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Abstract

This study was conducted to observe the change of limbs stroke and respiration gas parameters in our new bicycle fitness system. We
hypothesized that the variable force of left and right limbs might be effective for sensing stimulation in modified new unequal pedal bicycle
system. It has been developed, which can provide visual information and different length of pedal with left and right limbs. Experimental
results showed different activities between the left and right limbs where the activity of the left limb increased than that of right limb.
Especially, the soleous muscle activity increased both in control and experimental groups by this training method. But oxygen and carbon
dioxide partial pressures in respiratory gas increased during training method. These results suggest that acidosis of blood was led by this
process. Consequently, this bicycle training is concluded that aerobic training could affect different limb activities. Finally, we expect that
our new bicycle system will be effective for healthcare with proper balance between the left and right limbs.
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Fig. 1. Bicycle training system.
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Fig. 2. Activity of limbs muscle after bicycle training. *p<0.05, *p<0.01, **p<0.005 vs. control group
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Fig. 3, Change of oxygen saturation before and after bicycle training. *p<0.05 vs. before training.
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Fig. 4. Change of oxygen and carbon dioxide gas in respiration gas during bicycle training. (a) Change of oxygen and carbon dioxide gas concentration, (b)

Change of oxygen gas concentration and partial pressure in inhalation and expiration, (c) Change of carbon dioxide gas concentration and partial pressure
in inhalation and expiration.
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wvor 30 | April, 2009 151



Analysis of Respiratory Gas by Training on Healthcare Indoor Bicycle

172 4

170 4 During training

168
Q 166
<
S 164
o A
% ]62 T T T T T T T T T T T T T T 1
z 0 1 2 34 5 6 7 8 9 101112 13 14 15
a 122-
3 Before training
3 1209
2 ]
8 1184
o ]

116

14

0 1 2 34 5 6 7 8 9101112 1314 15
Time (min)
(a)

(098/1W) 81 MO} SPIXOIP UOTIDD)

3.59
During fraining
3.0
2.5
20 T T T T T T T T T T T T T T 1
01 2 34 5 6 7 8 9 101112 13 14 15
3.04

| Before training
2.5 4

2.0_\

1.5 4

1.0 e ey
012345678910”12131415

Time (min)

(o)

J8 6, AH RS SU B ETIAS SE KT 5] (a) 2, (b) O 2EIER,
Fig. 6. Change of respiratory gas flow rate during bicycle training. (a) Oxygen, (b) Carbon dioxide.

v. 2 8
4923 s 2] ol g BA & 25 3] 28] FHEI} ¢
Sl vla) 2A S7HE A& £ 5 YT ol9} 2L Az B4

i

59 YR Aold oo AT F e BA7} e AREe
ARE AelA AL Ao Dol 243k 55 ?}0
ER AR EHELEF UL AR E} £ £5 L5
HgM e TE7bxe] sl 43 A9 AAA 2% 4 34
A o] Adaxsiee it 28y 3F7kA W Aad
ojstaae] Bghe FulaldTh ol e Ane AR &5
Al &5 223 AR & M EE ] WZFol 2)5ke] Hoj|&d
ol m| AEES] W E ol e At AvH g dof e
A7t il B3 ¥ E AT a2y el
B2 et 7B Sfe) Aae] Behe Frleln)
FAXSANEE A3 oltst iyt wAlsher] LA E o] 4t
Bhe 5 ES Balo] A2 wiEH ) R o) sietiel B
2 T7I8IT. o] 9 22 AT 3led AR A SFo] AA A

H
AL BESIA dofihs fidkh 2502, IRl S 93 A
B 2EUE T UA

[1]

(4]

[3]

(6]

(7]
(8]

ik
ror

i)

S. J. Kim, Moter learning and Control, Seoul, Korea: Danhan
Media, 2000, pp 161-174.

T. K. Kwon, Y. . Yoon, Y. J. Piao, N. G. Kim, “Study on the
improvement of postural balance of the elderly using virtual
bicycle system,” J. Biomed. Eng. Res., vol. 28, no. 05, pp.
609-617, 2007.

C. A. Shumway, Woollacott H, “Changes in posture control
across the life span a system approach,” Phys. Ther., vol. 70, pp.
799-807, 1990.

Jeong Dong-Hoon, and Kwon Hyuk-Cheol, “A study on control
of posture and balance,” The Journal of Korean Society of
Physical Therapy, vol. 11. no. 3. pp. 23-36. 1999.

K. J. Kim, “Changes of blood hormone concentration, blood
metabolic parameters, and respiratory gas parameters in longterm
submaximal exetcise,” Exercise Science, vol. 6, no. 1, pp. 59-72,
1997.

J. C. Cook, “Work capacity in hyperbaric environments without
hyperoxia,” Aerospce Medicine, vol. 41, pp. 1133-1155, 1970.
J. H. Wilmore, and D. L. Costill, Physiology of sport and exercise
(2nd ed), IL, USA: Human Kinetics, 1999.

K. J. Kim, “Analysis of the detailed physiological capacity with
the graded maximal testing in athletes,” The Korean Journal of
Sports Medicine, vol. 17, no. 1, pp. 115-123, 1999.



