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ABSTRACT

The present study entitled was carried out on 36 sportsmen within age range
18-26 belonging to the different senior camps held at SAL, NSNIS, Patiala. All the
volunteers were subjected to cardiopulmonary exercise testing (CPET) to assess
their various physiological parameters. Exercise tests were performed on
electronically operated computerized bicycle ergometer (ER900: Ericg, Jaeger
Germany) using test protocol that consisted of graded cycle ergometery to
exhaustion. The results show that the boxers displayed the highest oxygen uptake
capacity significantly higher than judokas (P<0.01) as well as middle distance
runners (P<0.05). The recovery oxygen uptake response was that the middle
distance runners and the boxers both had very quick recovery VO2 dynamics,
when compared to judokas The decrement on oxygen consumption in first and
second minute of recovery was also seem to be correlated with VO2 max
respectively. The RVO2  of the second minute were found to be correlate with
AVO?2 of the first minute and RVO?2 of the second minute. This observation
validates that irrvespective of the level of the athlete, the maximum oxygen

capacity andthe recovery oxygen consumption are closely related.
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INTRODUCTION

Many sports such as hockey,
football, judo, boxing, etc., have intense
periods of work alternating with short to
moderate periods of rest (or reduced
activity), depending upon the specific
demands of the sports (Boobis et al,
1983).Taylor et al, 1955, defined
maximum aerobic capacity or VO 2 max
as the capacity ofan individual to
consume maximum amount of oxygen
from outer atmosphere at a
maximaleffort in the last thirty-second

of an incremental exercise at sea level.li
depends on thecardiovascular system’s
ability to deliver oxygenated blood to
working muscles and thecellular ability
to take up and utilize the oxygen in
energy production .Increases in VO2
max and aerobic capacity results from
endurance training (Ekblom B et al
1972).

After exercise, bodily processes do not
immediately return to resting level. The
variation in recovery from light,
moderate and strenuous exercise IS
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determined by specific metabolic and
physiological processes like Oxygen
consumption, heart rate ete resulting
from cach level of effort (Hultman et al,
1967, D1 parampero et el, 1983, Gaesser
and Brooks, 1984).

The return of muscles homeostasis
to its pre-exercise state following
exercise 1s known as recovery (Gaesser
and Brooks., 1984).The Oxygen
consumption remains elevated during
the period of recovery to help restore the
various metabolic processes to its pre-
exercise condition (Gaesser and Brooks,
1984).Their research also described that
the recovery process is biphasic, with an
initial rapid phase of recovery lasting 10
seconds to a few minutes followed by a
slower second recovery phase lasting
anywhere from a few minutes to a
number of hours (Gaesser and Brooks,
1984).

The oxygen consumption remains
elevated during the period of recovery to
help restore the various metabolic
processes to its pre-exercise condition.
The post-exercise VO2 beyond that
required at rest has been termed as
EPOC or Excess Post Exercise Oxygen
Consumption (Gaesser and Brooks,
1984). This elevated level of oxygen
during this recovery periodis needed to
help the body in adjusting the increased
temperature, heart rate and
ventilation 1o a resting level, as well as
the reoxygenation of  hemoglobin
(Hultman etal, 1967),

Therefore EPOC can be described

body

as the amount of oxygen consumed
during recovery in excess of that which
would have ordinarily been consumed at
rest. Thus during recovery, oxygen
consumption is elevated to help restore
metabolic processes to its pre-exercise
conditions. The post-exercise VO2
beyond that required at rest has been
termed as excess post exercise oxygen
consumption (EPOC) (Gaesser and
Brooks, 1984). The fast phase of
recovery is marked by rapidly declining
VO2 and heart rate. It is during this
period that tissue stores of oxygen are
quickly replenished and most of the ATP
and Phosphocreatine depleted in the
muscle are restored within 30 seconds
and 100% restored within 3 to 5 minutes
(Hultman et al, 1967). Once depleted,
PCr is not restored until exercise
concludes (Diprampero etal, 1983).

Aerobic fitness and recovery
following high intensity intermittent
exercise has already been found to be
related (Tomlin and Wenger, 2001).
Some studies have also supported an
association between aerobic fitness and
lactate removal (Tomlin and Wenger,
2001) following high intensity exercise,
whereas some other has failed to confirm
an association (Evans and Cureton,
1983; Oothuyse and Carter, 1999),

The capability to recover faster is
critical in many team sports like tootball
and hockey and in combat sports like
boxing and judo. 1t has been suggested
that adaptation associated with
endurance training should enhance the
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recovery (Tomlin and Wenger, 2001).

However studies on the recovery
pattern of different groups of athletes
following a standard bout of maximal
exercise (CPET), is somewhat lacking,
particularly in context to the Indian
scenario, except for Mukhopadhyay et al
2001 and Sukhjinder, 2004, as they done
their research on elite athletes
OBJECTIVE OF THE STUDY

The study was undertaken to
compare their aerobic fitness in different
groups of athletes and to study the
possible relationship between VO2 max
and AVO2 (time course of recovery
VO2).Andto explain how an increase in
V0?2 max may result in faster recovery
patterns, if indeed it does so.
LIMITATIONS THE STUDY

The previous training structure,
load dynamics (intensity, duration and
repetition) and food habits of the players
were not taken into consideration while
assessing the variables and Positional
differences in field games were not
taken into consideration. No specific
motivational techniques were used
while collecting the data on
physiological variables.
MATERIAL ANDMETHODS
The present study was carried out on 36
within the age range of 18-26
sportsmenbelonging  to  the different
senior camps held at SAL, NS NIS,
Patiala, ‘The volunteers were divided
into three groups (12 cach) based on
their game / ceven (boxing, judo and
middle distance runners,

Each volunteer was first subjected
to a physical examination that included
measurement and/or recording of the
Age(years), body Stature (height in cm)
and Weight (in Kg.)All the
sportspersons subjected tgo
cardiopulmonary eXercise testing
(CPET) to assess their various

physiological parameters.
Exercise test were performed on

an electronically operated computerized
bicycle ergometer (ER 900: Erich
Jaeger, Germany), using a test protocol
that consisted of graded cycle
ergometry. The athletes were first asked
to warm up and cycle at 60 RPM for 2
minutes without any load. This
constituted the reference phase. The test
phase followed next. The initial load in
the test phase was fixed at 50 watts, and
increased by 50 watts every 2 min till
exhaustion (Dey, 1992), consequent to
which, the volunteers were asked to
cycle briskly at a rate of 60 RPM without
any load during the entire period of
recovery for a total period of 15 minutes
(active rest: recovery phase).

The test was carried out in an
air-conditioned room with temperaturc
and humidity levels controlled at 23°C*
2°C and 55% + 5% respectively. The
tests were carried out at least 3 hours
after last meal and after a minimum of 12
hours of limited exertion.

All measurements were carried
out using the computerized portable
metabolic analyzer, Cosmed K4
(Cosmedsrl, Italy). The heart rate Wa
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continuously  monitored during the
entire period of exercise and recovery
(polar hecart rate monitor). The
volunteers breathed  through a low
resistance mouthpicce and a volume
transducer (bi-directional digital
turbine). Respired gases were
withdrawn automatically from the
mouth piece and passed on to the CO2
and O2analyzers where the values were
measured at a preset interval of 15 sec.
Data regarding ambient temperature and
relative humidity were fed to the
equipment. and the pressure sensor of
the equipment measured the
atmospheric pressure automatically, so
that all gas volume were automatically
corrected for, and expressed in STPD,
and VE was expressed as VE BTPS.

The CO2 and O2analyzers as well
as the volume transducers were
calibrated before each test using open-
air calibration (approx. 20.95 % O—2
and 0.03 % (€0O2), and a 3-litre
calibration syringe (Cosmedsrl Italy),
respectively.

A test was considered maximal
only it a change in load did not produced
a corresponding significant change in
HIE and VO2 (+ 4 bpm and 100 ml
respectively), and if the heart rate values
were within 15 % of the age-predicted
Hitmax (Bruce et al., 1974; Jones ¢t al,
10855 The RO was greater than 1,13
also (Inbaretal., 1994),

The means and standard deviations
of the physical as well as physiological
characterstios of age, height, weight and

body surface area were calculated by of
the Microsoft Office (MS 7.0) / MS
Excel.

Student t-test was then applied to
compare the results and elucidate
whether the groups differed
significantly or otherwise in their
physical and physiological transients.
Multi-correlations were also computed,
between all the parameters under study,
to elucidate whether and if the different
physical and physiological values are
related.

RVO2(1), RVO2(2), RVO2(3)
were calculated as the oxygen
consumed in first, second and third
minute of recovery respectively.
AVO2(1), AVO2(2), AVO2(3), were
calculated as the decrement of oxygen
consumption in first, second and third
minute of recovery respectively.
RESULTS
Results illustrate that the Judokas were
the oldest amongst the groups.
significantly older than boxers (P<0.01)
and athletes (P<0.05) (TABLE 1). The
middle distance runners were the tallest
although no significant difference was
observed in stature amongst the three
different groups ot athletes. Judokas
were found to be the heaviest. The results
iHlustrate that the Judokas were the oldest
amongst the groups, signiticantly older
than  boxers (P<0.01) and athletes
(I"0.05). The middle distance runners
were the tallest although no signiticant
difference  was  observed in stature
amongst the three difterent groups of






