CHAPTER 1I

MATERIALS AND METHODS

1. Experimental Protocols.
1.1 In this study, healthx

‘mal Llﬂ were selected by using the pulmonary
arren CoéA) and electrocardiogram test.

function test by spirometer (War
Subjects who had FEV l' an 3‘7‘of W and/or the electrocardiogram

showed cardiac compli d \Ny

and each groups were againdivided ; bic-trained and untrained by

groups are the groups of su ecnﬁﬂﬁ bic exercise at least 30 minutes in

imgg-

every other days or not less thz_.gﬁ@ays‘fm

e period of aerobic exercise in this

(Pollock, Foster, Knaﬁ ‘Rod and ﬁamcd groups are the groups
of subjects who do not pgxform regular acrobxc exercise in daily life.
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1.3.1 ght and height of subjects were measured
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set to m&surc Vo02max. and anaerobic threshold. From test 1, the values of VO 2miix.

were plotted against work load to define the values of work load at 50% Vo2max. for
each subjects. Then, these values of work load were used to set the test 2. Therefore,

the values of oxygen uptake kinetics measured in test 2 were the values of oxygen

uptake kinetics at 50% Vo2max. for each subjects. The test 2 was performed a week
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after the test 1. Time constant of oxygen uptake kinetics at 50% Vo2max. (T) of the
same subjects were defined.
1.4 Criterias to terminate exercise tests (more details in APPENDIX II).

1.4.1 The attainment of Vo2max. of 17-40 year-old aerobic-trained,

untrained, and more than 40 year-old aerobic-trained subjects.

Y ‘Emﬁ\“f-‘:n appearance of subjects.
hov ial electrocardiogram.

than 17 year-old were included in
this study. The questiontires:wére filled # (APPENDIX 1) and analyzed. The
subjects were divided into eigmﬁs% iged aind by daily exercise activity history.
. ' ised to have a rest for 6-8
hours before performxﬂ the tests (Hi , , nus and DiGirolano, 1984;
Yoshida, 1986) and ormgpd heavy diet 3-4 hours prior to the tests (deVries, 1983).
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2.1 meaSured for weight angd height (Detcg.o, US.A). o
Rl o b .
2?3 During the exercise tests, heart rate of each subject was monitored for
prevention of cardiac hazard by :
2.3.1 Heart rate of subjects who were under 40 year-old was recorded by three
electrodes. One electrode was placed on the 5th intercostal space, midclavicular line,

another two electrodes were at the manubrium and ground at the lower back of the
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subjects. The signals were recorded by wide band AC preamplifier (7P3A, Grass
Insprumcnt Inc., U.S.A.) and amplifier (7 DAC, Grass Instrument Inc., U.S.A.).

2.3.2 For subjects who were 40 year-old or older, their ECG were monitored
for preventing cardiac hazard by using the Bio. Scope 5211.5211R ECG Monitor
(Fukuda M-E Kogyo, Japan) which could show twelve leads on ECG tracing.

The blood pressure of caéh“vui‘»ue also measured in the left arm by a
wah i

barometric sphygmomano@émete ) in every 2 minutes.

- 9
24 Mcasurerr:emyb
were performed by ’

c Pa West 1 and 2. Two exercise tests
ergometer (Monark,

tp smm?‘ah-a mechanically braked cycle
ould be adjusted appropriately for each

" subjects (Astrand an , Gerstenblith, Beard, Fleg, Becker
and Weisfeld, 1986).
“d 6 ALk ) % i

24.1 Test1:M n pfx_(
ﬁg‘q{;ﬂm E@es Subjects were advised to rest on

cycle ergometer for 10 minutes. JFHG roc@.rature, humidity, oxygen and carbon

A
‘ erobic threshold. Measurement

of Vo2max. could get di

dioxide percentage w e recorde

During the éx'l rimental fred in figure 7, the subjects

were allowed to breath dpom air through a mouthplecc (a Liter Respirometer mouth

piece, Colhnsﬁhu Eﬂ ’gn‘ﬁ:ﬁ %W ’qrﬂlﬁ‘g‘g by a three-way valve

with a dead space of 90 milliliter. Thc tempcraturc of vcntllauon (T VE, ATps) Was

e B30 K o e o

(2#), Insa'umentanon Associates Inc., U.S.A.) was joined with the expired side of this
three- way valve. Two air outlets of the pneumotachograph were united to two arms of
differential pressure transducer (PTSA, Grass Instrument Inc., U.S.A.). Signal from
the pressure transducer was amplified with low-level DC preamplifier (7PIE, Grass
Instrument Inc., U.S.A.) which was further amplified by drover amplifier (7DAC,

Grass Instrument Inc., U.S.A.). The amplified signal was then joined to an integrator
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(7P10A, Grass Instrument Inc., U.S.A.). Both output from the low-level DC channel

and the integrator output were recorded on chart paper. The first output represented the

expired air flow rate, the latter represented the total volume of expired air (VE, ATPS)
of each breaths. When there was no air flowing through the pneumotachograph (at the
end of the expiration, throughout the inspiration and up to the end of the inspiration
phase) the signal from the mtegr c‘ utomatically adjusted to zero. Under
expiration, the increasing ofmtegﬂt]& ach its maximum at the end of

expiration, and automanmmﬁ‘sted back to-we-agam The beginning of inspiration
f

3
~11 Beckman Instrument Inc.,

instruments Inc., U.S.A.) were

A

€ gas analyzer outputs were sent

astrument Inc., U.S.A.). So that expired

o

to a multi-channel polygraph ('i“agg G
oxygen and carbon cgioxxde percentage ."(% E,S an 9’;502 E,S) were recorded on

“chart paper too. -JA

Thenno'probe-‘.&urface 'I‘eihﬁéﬁfﬁie-Banjo T)HJE 408, U.S.A.) was inserted

R 2171V 123 (104
% cm%ﬁﬁiﬁ?xﬁﬁdﬁ 183[:@( :jﬁm Z‘ﬁﬁawmch rhythm

monitored by metronome (Seiko, Japan). The metronome was set at 50 round per

minute. The pedaling was started at 300 kilopond-meter and 150 kilopond-meter in
younger and older groups, respectively. The resistance was increased by SO kilopond-
meter every minute until exhaustion or until each subject met at least one criteria for

termination of exercise test (APPENDIX II).
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Figure 7. Diagram represented the protocol for expired gas analysis in each exercise test.
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Figure 8. 13 liters m@h@ce ection of expired gas.
T
LR 7=

For cooling down purpose, the Sllb:iects- <t ﬁ
N e —
(unloaded pedaling) fox'8 minutes (Git gv-0opes, 1989).

-

The volume of h;r (VE,A:I‘T)E

expired carbon dioxids égcﬁ't m f values at STPD and

calculated to vo Kig}" in tﬁaﬁq ations, fijﬁ‘:n APPENDIX III. The

highest zﬁa o i ﬁ )T o
Ar:mhreshomommjmmﬂﬁt 1 Mpecial Lotus-

based spread sheet was set to plot graphs of : oxygen uptake (Vo,) against time scale,

daling 0 kilopond-meter

expired xygenij*:rcentagc (% O2 E,s) and

carbon dioxide output (Vco,) against time scale, expired air volume (VE) against time
scale, and Vo, against Vco, scale. The graphs of Vo,, Vco, and Vg against time scale
were used to determine the value of anaerobic threshold under two criteria that :- the
increasing of Vco, and VE was non-proportional to the work load while the increasing

of Vo, was still linearly to the work load (Figure 4). The graph of Vo, against Vco,
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was a V-shape as showed in figure 5. From the method of Beaver and co-workers
(1986) called "V-slope" method, the anaerobic threshold could be determined from the
point that had a sharp-change of the slope as demonstrated in figure 5.

2.4.2 Test 2 : Measurement of oxygen uptake kinetics. The subjects started
pedaling with frequency of 50 round per minute for 4 minutes at 0 kilopond-meter

(unloaded pedaling), then the wg&w}” ased in equal increments of the
previous work load at 50% V% ‘The sﬁymlsed at this work load for 6

-——-—5‘ 'JI —— -
minutes, and O kilopond- : ng)-for 8 minutes again for cool down

period.

Volumes of o

U.S.A.) was kept at 2. Sjm/sec,m evety-

The pneumotacho&raph signal was cahbrated by using spirometer (Werren

Collin Inc., U. ﬂ § ds Ba@m‘ﬂ:ﬁ%@‘ Bhiof. | OxgeMmand Carbon dioxide

analyzers were calibrated by using gtandard gas containing 12% % oxygen and 5%
Cuon T Y1 35 o5 b, s .
Cahbrauor?s were performed everyday before tests.

Sampling flow rate for oxygen and carbon dioxide analyzers were set at 600 ml/
min and 500 ml/min, respectively.
3. Statistics.

The statistics used to determine the difference of aerobic parameters in each

aged groups was F-test (Analysis of Variance) using the statistic computer program
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“Epistat”. The physiological differences between aerobic-trained and untrained groups
were also tested by F-test. A probability of 0.05 or 0.01 or 0.001 was selected as the

criterion for statistical significance.

Pearson correlation of SPSS/PC* was used to determine the correlation of each ‘

aerobic parameter with age in aerobic-trained and untrained groups. A probability of
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