CHAPTER 1V

DISCUSSION

Study of Vomax. \_\! | / ///

o

Exercise tests hav@ommo@ to evaluate cardiopulmonary

functions. The Vozmay 1 widely utili an of assessing its upper limit
of fitness (Legge and Baiister 195 Klpusen, et . This test, first has been

and Somet, 1988). oaly-the important of the tes: ing equipment but also the

duration of testing. Tlﬁpre us study

was approximately 8-17 gunutes (Buchfuhrer Hansen, Robinson, Sue, Wasserman

Wi, 5. 3 0 4 e et st

the highest valug"bf V02max., therefore higher b temperature (Patton and Vogel,
or g

ot R4 i ] 45 e o

(Smolander Kolarip, Korhonen and Limarinen, 1986), different substrate utilization

d'tl ﬂthe optimal duration of test

(Cartee and Farrar, 1988), subject discomfort and ventilatory muscle fatigue (Astrand
and Rodahl, 1986) do not need to be considered. The tests were‘ started before
breakfast to eliminate postprandial energy expenditure (Welle, 1984) and finished
before noon to avoid diurnal pattern of cardiac performance (Kostis, Moreyra,

Amendo, Dipietro, Consgrove and Kou, 1982)
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From table 2 the Vo2max. of 17-30 and 31-40 year-old aerobic-trained subjects
were 60.61 + 4.01 and 54.72 * 5.26 ml/min/kg corresponded with the value of slow
runner group that was 53.4 to 67.4 ml/min/kg which demonstrated by Sjodin anq
Svedengag (1985). They also agree with value of previous study of Coyle and his
team (Coyle, Coggan, Hopper and Walters, 1988). The V02max. of 17-30 and 31-40

year-old untrained subjects were 44&83 #l 43-76 £ 7.97 ml/min/kg, also agree
with previous study (Whlp&-d.;lns feam e Vo2max. of 41-50 and more
than 50 year-old acrobxcf- jec werqyw values of 86 healthy men in
the study of Dehn and y /) \

The Vo2max.
significantly different,

which determined by Vo2max.

older than 40 year-old:}.xerclsetcstfor VO s .-.‘;,. yup/was not set. In addition,

untrained groups. From these data, we could not say that agmg effected the Vo2 max. in

s i o G4 43 8 YR 8 o, o

suitable paramct&I to measure and uses,for classify thc activities than the effect of age in

e Q HIRINTUNANINGAY

In?act, physical performance and Vo2max, declined with aging (Pollock, et al.,
1987) and the changes might be decelerated by aerobic exercise training (Cartee and
Farrar, 1987). It could be pointed out that there were correlation between the
adaptation of cardiovascular, pulmonar); system and exercising muscle (Verg, Seals,

Hagberg and Holloszy, 1985). The Vo2max, might be preferentially correlated with the -
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central circulation (Iwaokg, et al., 1988). So the optimal aerobic exercise that was used
in our study could improve this system.

In contrast, previous studies had shown that there were no age-related changes
in cardidc output, end-diastolic volume or end-systolic volume or ejection fraction at
rest, and did not limit cardiac output per se in healthy subjects (Rodeheffer,
Gerstenblish, Beard, Fleg, Becker, We‘kw akatta, 1984; Mahler, Cunningham
and Curfman, 1986). So th@on m \Y “appeared to result from peripheral
oxygen utilization ratheM : ia caum increasing the stiffness of
vascular wall (Walsh, 1 7/ 1N

The progressiv in€ i} s b ~advanéi-r’f’guigo:: was greater in sedentary

lifestyle associated wit ial gorm it Ht‘be,‘dueto the loss of muscle mass
than in non-endurance i : ‘. _ phard, éﬁ’ldie, Montelpare, Daniel and
Flowers, 1987). In this s ; \
both human (Hagberg and o-\gdrkérs, IW d

Cartee and Farrar (1988) suggesecd-thiét th;smauons might be due to the diminish
of glycogen sparing Qr : i ss blood supplied to the

wii g
exercised muscle. All ﬂ?e studies expre:

ith age agree with the studies in

ts (Cartee and Farrar, 1987).

mf})f V02max. as per kilogram
body weight. So it might Pe concluded that e more sedentary lifestyle of living will

bingthe more dedifit W"H%?%’i B iy

Posner ang‘lco-workers (1987)gncasured Vozg,ax, in 171 (m&a,n age = 68 year-
ol corartd wit# (i g = 394 i) hgalf| e $nyyell e regression
line of Voimax, on age was Y = 49.81 - 0.34X, r = -0.77 (p < 0.001) (Posner,
Gorman, Klein and Cline, 1987). Whereas Jones and his team stated that Vo2max. =
55 - 0.44 age, r = -0.71 (p < 0.001) (Jones, Mardrides, Hitchcook, Chypchar,
McCartney, 1985). In our study the linear regression lines and regression correlations
of the Vo2max. With age were defined for 31 aerobic-trained and 34 untrained subjects

(age < 40 years) were Y = 70.80 - 0.44X, r =-0.53 (p < 0.001) and Y = 46.32 -
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0.07X, r = -0.06 (p < 0.001), respectively (Figure 9). The linear regression
correlations of this study were very low that might be due to \"ozma,_‘_ data contained
from only young subjects (17-40 year-old), and the number of subjects were not great
enough to define the correlation w1th age.

Figure 10 showed the linear regression line and regression correlation of

Vo2max. With age which was de T ' ic-trained subjects (17-74 year-old)
o< e:slope of this linear equation is
actually represented the years. Because of higher
we could stated that the

, 0.58 ml/min/kg per year.

coefficient correlation
slope was actually the
This rate was agree wi al/min/kg per year in active
men (Dehn and Bruce, 1 an previous studic$ which were
ml/min/kg per year (Jones et
nation was only obtained from

aerobic-trained subjects. Additional iation of race, location, climate,
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Figure9.  Values of

' / 1 uptake (Vozmax) of 34 untrained and
ploued against age.
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f An i hold :
Our study from table 3 demonstrated that aerobic-trained groups showed higher
anaerobic threshold than untrained groups which agree with previous studies done by

Davis et al., 1979 and Tanaka and his team, 1984. This value also declined with age in

the same as study of Allen and co-workers.i 1985.
The anaerobic threshold i in 0\;}\1\% igher than of obesity subjects in

i
previous study (Tanaka, et al.mﬁb“ T&e a&‘hnshold of untrained subjects

i the tudym and Rusko that was 25.28 to

was agree with anaerobic

1985). The anaerobic u\zeﬁs was lower than the one of

canoeists. (Bunc, Heller, 9&) This might be due to the

difference of race of subjects, d,ﬁril_és, d@
The reduction in oxygcxrnptﬁee at }b%tmn threshold in elderly was stated

A S,
by Seals and his co-workers-{i984). Their study used the highest oxygen uptake

of exercise.

before the oxygen begip to increase withe c:'})onding increment in the

ventilatory equivalent for,;c bon dioxide. q'l}ey indicated that this declining was

oy e L BRI SIS capor s

responded to faa?"tate tissue oxygenation in the elderly (Horvath and Borgia, 1984).
Theapind o0k St i sl o perpigafs .

Posner and his team (1987) demonstrated that the regression line of anaerobic
threshold with age was Y = 21.58 - 0.083X, r = -0.48 (p < 0.001). Whereas the linear
regression lines and regression correlations in our study were Y = 56.73 - 0.52X,r =
-0.82 (p < 0.001) and Y = 42.62 - 0.42X, r = -0.78 (p < 0.001) for aerobic-trained
and untrained subjects, respectively (Figure 11). The slope of declining in anaerobic

threshold for both aerobic-trained and untrained in present study were 0.52 and 0.42,



respectively. Both values were higher than their report (0.083). This might be due to
their linear correlation (r = 0.48) was very low, therefore, their linear equation could
not suitably represent the relationship between anaerobic threshold and age. The
differerit race, location, climate, nutrient associate with social norm of subjects were

also mcoumued in the differentiation.

e '| ]
AULINENINYINT
ARIAIATAUNNIING A Y



Figure 11 Values of anderobi¢ theeshold of 53 untrained and 51
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lotted against age.
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f oxygen uptake kineti

Two aerobic parameters that presented in this study had a great dependence on
body weight that included both muscle mass and fat. So the body size was also an
importance factor of fitness. More detailed mathematical models have been used to
itional indexing to body size (Sietsema et

huk, 1981; McArdle, Katck and

describe oxygen uptake kinetics, witho
al., 1989) or diet influence (Hqsh;b:\w
Katch, 1986). ‘-—-f.__

The previous repoﬂ” y

very rapid increasing fri

ti on and:.lo er responses in the work to

Sa u?‘us study, we set warm up

NIRRT
work load. ) ST, %
Oxygen upta
:'l g
threshold. Which might indicated tha

ate in@nsxty of exercise test which
used in our study. Since Bason and his co-werkers (1973) demonstrated that if the

intensity of exer?lus&loggmw E%eﬂ%ﬁﬂd not reach it steady

state, and it would hlghcr than anaerobic threshold. =,

P ke bbby TP TR

acroblc-tramed subjects in this study was agree with the value T = 49.1 £ 7.8 sec of
29.4 % 7.3 year-old subjects in the study of Whipp and his colleagues (1981). Their -
study used ramp test and calculated the time constant (T) by oxygen deficit and work
efficiency. The result from our study was agree with the Casaburi and co-workers'

study (1989) that was calculated the time constant by non-linear regression equation.
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Both time constant (t) of 17-30 year-old (Table 4) aerobic-trained and untrained
subjects were agree with the value T = 58.2 £ 10.2 sec of 19-20 ycar-dld subjects in the
study of Hughson and Morrissey (1982). They had set work load at about 80% of

anaerobic threshold and collected the gas by 7 litters mixing chamber for calculation of

oxygen uptake.
The values of time consta.nt (t& uy;‘l f aerobic-trained subjects who were

older than 30 year-old wcrehm“ thc ed by Casaburi and Colleagues
(1977). In their study, the B o

breath by breath from di

The time consts

time constant (7). .J : — U

There were no sgmficant dlfferen e between time constant values (t) of

aemblc-umnedﬂdutﬁj ia ﬂﬁbﬂdﬁlw jedr-qld subjects. These might be

due to the standé}ld deviation of thesg parameters were very high, so in the future the
more n@%’lﬁé& shbuld becpleced i hiskigd of | )

ThlS finding could be explained by correlating with the anaerobic threshold.
Normally, the exercise muscle first uses energy storages which are intramuscular ATP
and CP (Saltin, 1973). The limitation of these energy storages (Casaburi et al., 1989)
is the key for exercised muscle to turn to produce energy from glycolysis. The end
product of this process is lactic acid. The more lactic acid is continued to produce until

the circulation to this exercised muscle is increased. More oxygen is supplied to the
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muscle. This exercised muscle could changed to aerobic process or called "Kreb's
cycle". Astrand and Rodahl (1986) demonstrated that person who has prolonged
aerobic exercise training could produce more the numbers of capillary to the active
muscle. So in aerobic-trained muscle, there was more oxygen supplied than in
untrained one. This idea suggested that T, the time point that exercised muscle could
turn to aerobic process, in aerobic-ﬁn%; should less than untrained subjects

that shown in our study. N more oxX ied to active muscle in aerobic-
y.

J
trained person was mcrejlsy
active muscle. Therefor€, X

u uland was also removed from the

p nse.rwxnwbe‘!esun the trained person than

untrained person. e | -L‘%“ \ -
e ; "l LY v‘i_
The result of e-kuz:s_ ‘figure 12 indicated that the linear
J | L ANVNS
regression lines and lin ssiofl. correlations with age of aerobic-trained and

untrained subjects were

10.83X, r = 0.80 (p < 0.001 re‘sfegﬁvely‘,, y researchers have studied aerobic
parameters in old age persons,'_b,uijg? gnmed any equations to represent the
relationship between\? : rjtke kinetics. So we could

not compare these lmeajegressxon equau erci?ccs The slope of reducnon

in time constant of oxygcr‘}, uptake kinetics at 50% Vozmax with age for both aerobic-

trained and umﬁ u Eie’} Vﬁj Gf'x@ Wﬁﬂcﬁﬁ The declining of 1

was only affected'in aged untrained bg.t was not reduced Tin tramed ones. And the less
v oG W Al i A iy By ot i
exercise ﬂ\ helping to slow the effect of age on oxygen uptake mechanism. That
mechanism might be due to the transport of oxygen at working muscle (Hughson and

Morriesey, 1983), and/or oxygen demand of working muscle (Lynch and Paul, 1984).



» akg kinetics defined at 50%

Vozmax (%) of 53 untrained and 51 aéfobic-trained subjects were
plotted against age..
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Conclusior
In this study, we tried to determine physiological determinants of endurance

capacity which were Vo2max., anaerobic threshold, and oxygen uptake kinetics. All

' these 3 parameters normally are decli

ed by aging. The results of this study (Figure

optimal aerobic exercise could improve
the central and peripheral.¢i 1 2 mon: tion and being to the better
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(Vo zmax.) , means of anaerobic threshold, and means of

Comparison means of maximal oxygen u

Figure 13.
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Suggestions for Further Study

The demonstration of age-related skeletal muscle change which include muscle
mass and capillary density was another area to Vbe interested. Aging process decreased
the amount of intermyofibrillar mitochondrial protein, while aerobic training increased
the mitochondrial protein, which was the niajor part of oxidative metabolism (Farrar,
Martin and Ardies, 1981; Dudley, Abrah: ung, 1982). Another demonstration
stated that the loss of ox1danve%y and &m concentration of skeletal muscle

of rat with age could be r

1se (Beyer and Fattore, 1984).
Fleg and Lakatta demo cxgho}hd.statcd that a large portion of
the age-associated decli ®

loss of muscle mass whi _ fi adva an, dqg@ (Fleq and Lakatta, 1988).

b g et
muscle. Sothcdiffel‘?nl evels of blood supply to exercisedun scle and the transport of

oxygen or carbon dioxxdéin age trained re iateresting.

il
This cross- secuonaél study showed that three aerobic parameters were higher in

i a5, Y4 A i i

of aeroblc-tmne(ﬂnd untrained Thai Enale The lorgtudmal studxes need to be further

vy S o B B e,

correlanor? of norm with nutritional status, occupations and levels of exercise should be

done.
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Obstacle

The direct measurement of Vo2max. is a little discomfort for most subjects. The
exhaustion at the end of the test need some cheer-up for continuing of the best results.
Due to this study is not safe for age untrained over 40 year-old, the cardiologist or

physician have to stand by during the test. The EKG need to be recorded through out

the test for detection and prevention « ‘ rdiaé hazard. The real information for each
to terminate exercise test are
kept in mind of researcher; member is that we must be
careful about the safety of'C

In general, the ted in one day. However,

both of the tests must an 7 days, because of the

time interval must effect the

AULINENTNEINS
AN TUNN NN Y
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