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Introduction

e Cardio Pulmonary Test (CPT) is currently considered the
best instrument to estimate the production of physical energy by
the measurement of the aerobic metabolism. Currently among the
parameters usually evaluated during the cardiopulmonary exercise
test, the main factor for the assessment of the heart performance, is
considered the maximum oxygen uptake (VO,,__) expressed in ml/kg/
min [1]. However, parallel to this one, the Anaerobic  reshold (AT)
is o en employed to adjust the tness level and to follow the e ects of
physical training [2], directly associated with the athlete’s performance.
In athletes the AT, as well as VO, , are generally indistinctly used even
if they do not exactly correspond to the same metabolic modi cations

[3].

e scale of these parameters depends on the cardiovascular
workload that is strictly related to a speci ¢ sport discipline and
consequently the sports are classi ed in term of “major static” or
dynamic component” [4].

Following the Sport Classi cation [4], cycling, basketball and
soccer are all included in the same class with high dynamic component.
On the contrary, the static component results to be high only in
cyclist, while it is moderate in basketball and low in soccer. e global
cardiovascular morphological and functional patterns show some slight



http://dx.doi.org/10.4172/scientificreports.372

Citation: Mascherini G, Stefani L, Galanti G(2012) Anaerobic Threshold Level in Cyclic and Acyclic Sports. 1:372.

doi:10.4172/scientifcreports.372

Age (years) Weight (Kg) Height (cm) BMI (Kg/cm?) Step Time (min) Speed (km/h) Slope (%)
Basket 2422 +7.12 92.33+12.33 |195.78 +9.11 |24.02+2.17 1 0 2.7 0
Soccer 25.28+3.21 78.67 +6.21 182.20+4.52 23.68 + 1.60 2 3 2.7 5
Cycling 18.96 +2.95 62.04 +8.10 17436 +9.58 20.37 +£1.16 3 6 2.7 10
Table 1: Anthropometrics measures of the three groups of athletes. 4 9 4.0 12
5 12 5.4 14
the football players, basketball players the treadmill test was used, 6 15 6.7 16

while for the cyclists the cycle ergometer was preferred in reason of the
speci city of athletic movements [7].

Before starting with the CPT they were all submitted to a dynamic
spirometry test, electrocardiogram (ECG) and Echocardiogram to
con rm the normal pulmonary and cardiac function.

e echocardiographic exam was performed following the
AHA guidelines and conducted by two experienced board-certi ed
cardiologists. e two cardiologists had worked together for more than
5 years, and therefore no formal reliability veri cation of the studies
(inter- or intra-tester) for the parameters analyzed was considered
necessary.

e respiratory gas measurements during the CPT test were
obtained using a Schiller Cardiovit Ergo-Spiro CS 200 (Schiller AG,
Baar, Switzerland). Calibrations of ow transducer and gas analysers
were normally performed daily. e transducer calculates several
parameters with mouthpiece detecting breath by breath registrations
of oxygen uptake (VO,), expired CO, (VCO,), minute ventilation (VE),
Respiratory Exchange Ratio (RER).

e treadmill test

For the CPT the Schiller Cardiovit Ergo-Spiro CS 200 treadmill
(Schiller AG, Baar, Switzerland) was used. e exercise test followed a
modi ed Bruce protocol. In this text the slope and the velocity of the
ramp increase at a lower workload than the standard test. e protocol
has been appositely modi ed to guaranty a progressive enhancement
of thee ort.

e rst two stages of the Modi ed Bruce Test are performed at
a 2.7 km/h and 0% grade and 2.7 km/h and 5% grade, and the third
stage corresponds to the rst stage of the Standard Bruce Test protocol
(Table 2).

e ramp treadmill protocol o ers also the advantage of steady
gradual increases in work rate to better estimate the global functional
capacity [8]. e test was conducted up to the exhaustion.

e cycle ergometer test

e cycling exercised on a Schiller Cardiovit Ergo-Spiro CS 200
cycle ergometer (Schiller AG, Baar, Switzerland) was conducted
following the same protocol of the treadmill one. During exercise the
rate per minute was constant at 70 rep/min. e rst workload was 25
W and increasing 25 W every 2 minutes up to subjective exhaustion.

Measure of anaerobic threshold and maximum oxygen uptake

As literature reports, the presence of two points of discontinuities
during an incremental e ort are normally observed either in ventilator
curve response [9] or in the lactate plasma level curve [10].

e former of these points correspond to the Aerobic  reshold
(AerT=2 mmol lactate) [10] that is not routinely used in athletes in
reason of the poor correspondence to the sport performance [11].

e latter discontinuity of the curve represents the AT, i.e. in other
words, substantially the transition from the aerobic to the anaerobic
metabolism [3,12].

e lactate production and the lactate elimination are, during
the AT, balanced. s time is normally called maximal lactate steady
state, MLSS [13] and the blood lactate concentration is 4 mmol [10].
According to previous studies [14], the AT value has been anyway in
this investigation indirectly calculated by the gas-analysis V-Slope
method, where this parameter is generally identi ed as the VO, value
related to the change of slope of the VCO,/VO, ratio [14].

Echocardiography study

e echocardiographic study was performed at rest, by two
experienced board-certi ed cardiologists, using a My Lab 50
echocardiograph (Esaote-Italy) equipped with a 2.5 MHz probe.

According to the AHA Guidelines [15], the standard 2D (two-
dimensional) systolic-diastolic and Doppler echocardiographic
parameters were calculated. ey included the interventricular septum
(1VS) and posterior wall (PW) thickness, le ventricular end diastolic
diameter (LVEDd), le ventricular end systolic diameter (LVESd),
le atrium dimensions (LAD) and aortic root (Aor) dimensions, peak
velocities of pulsed wave Doppler transmitral ow during early diastole
(E) and atrial systole (A), deceleration time (DTc) of early diastolic ow,
and the isovolumic relaxation time (IVRT). e analysis of the diastolic
parameters was performed in the presence of a stable R-R interval from
a series of three measurements. e evaluation of the le ventricular
cardiac mass index (CMI g/m2) was obtained using the Devereux
procedure [16], and the ejection fraction (EF) (%) was calculated from
the formula [(LV end-diastolic3 -LV end-systolic3) / LV end-diastolic3]
% 100 (%). LV Relative Wall ickness (RWT) was calculated as the ratio
of the posterior and septum wall thickness to end-diastolic diameter,
according to the formula: [2 x (PWTd+1VSd)/LVDd]. A RWT value of
0.40 was considered as the cut-o point [17].

Statistical analysis

For the Statistical analysis the SPSS 13.0 package for Windows XP

as been used. All data are expressed as mean + Standard Deviation.

e groups were compared using ANOVA test. A probability value (p)

of <0.05 was considered statistically signi cant. e two correlations

between the CMI, and VO, or AT were possible by R-regression
analysis.

Results

e values obtained, related to the body surface area, were
expressed as mean as SD. As expected, in consequence of the di erent
anthropometrics general characteristics of the athletes investigated,
the BMI values were higher in the basketball group than in soccer and
cyclist one (Table 1).

All the echocardiographic standard parameters were within the
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normal range: the CMI resulted to be higher in cyclists and soccer
respect of basketball players, while the RWT parameter, as expression
of a possible diverse morphological pattern of the athlete’s heart,
was anyway similar in all, con rming the substantial homogeneous
remodelling of the myocardial morphology in them. Among the
diastolic parameters, particularly the DT value, related to the rst phase
of the diastolic function, resulted to be little shorter in cyclists than in
the other groups.

No more signi cant modi cation of the heart performance was
evident among the groups analyzed: the EF was in fact normal among
the three groups (Table 3, Figure 1).

Regarding the cardiopulmonary test data, the VO, _was expressed
in mlO,/kg/min, also the AT was expressed in mlO,/kg/min and in
percent of VO, _ (Table 4).

e results obtained during the e ort have shown an increase of
these parameters in the three groups of athletes with the highest values
for both only in cyclists. In basketball and soccer the values remain
normal despite at lower level of the range on behalf of the athletes.

2max

e AT value as percent of VO, _, was estimated around the 70%

2max’
of VO, ... for basketball and soccer and around 75% VO, for cyclists
athletes.  ese data correspond to values of 41.57 + 9.28 ml O,/min/

kg for basketball, 44.02 + 5.32 mlO,/min/kg for soccer and for cyclist
is 54.62 + 8.45 ml O,/min/kg (Table 4). No signi cant di erence was
found for the AT parameter between soccer and basketball groups
(p=0.23), while a strong di erence was evident comparing soccer and
cyclist players (p=0.02) and also basketball and cyclist (p<0.01) one.

e VO, . values were in basketball 57.28 + 5.42 ml O,/min/kg,
in soccer 62.03 £ 6.04 ml O,/min/kg, without any signi cant variation,
while a strong di erence was evident comparing soccer and cyclist
players (71.87 + 9.52 ml O,/min/kg) (p<0.01) and also basketball and

cyclists (p<0.01).

Limit of the study

e study has been conducted in a relative small cohort of athletes,
the results obtained are anyway tion,
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to better provide the strategy and to improve the plan of the physical
training. e athletes may attain values of VO,  over 20 times their

2max
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