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Abstract Methods RESULTS

The VO, slow component (VOgc) is a slow, exponential increase in VO, that takes place during constant load Experimental Design 2600 CON

exercise above Yentllatpry thresho!d (VT?. Eurpose: The.purpose of this gtudy was to examine the amplitude e 7 male subjects participated in this study (25 + 6.4 yrs.) 2400 - ---O. ONT

of the VO,4 during various heavy intensity interval exercise when controlling the VO, on-kinetics. Methods: This stud isted of a total of 7 visits. Visit 1 isted of ded : | _y— EXT

Six males (24 + 5 yrs.) participated in a total of 7 visits. The first visit consisted of a graded exercise test (20 ° IS S udy ConS-IS. edorato a o 7 VISl S_' _ ISI consisie O a grade ma_XIma 2200 - -o‘fz.,‘v-.. vaea¥es
W/min) until volitional fatigue. VO, Was determined as the highest VO, averaged over a 15-second exercise test. Visits 2-7 consisted of 2 visits for each experimental condition VT VW V7Y
interval, and was used to determine the subject’s work rates for each experimental condition that e The graded maximal exercise test followed a 20 W/min progressive watt protocol 2000 ~

corresponded with 50% of the difference between VO, .. and VT (A50%). The three experimental conditions : 7 : : —~ ,

were: continuous (CON), intermittent (INT), and extenged intermittent (EXT), two trials were completed for and was continued to Vo_htlonal fatlgue to determine (}/Ozpeak _ E 1800 - \/.

each condition. Pulmonary gas exchange (VO,, VCO,) and minute ventilation (Vg) were measured through o Work rates for the experimental trials were set at 50% of the difference between 3 1600 -

breath-by-breath analysis. Each experimental condition consisted of a 4-minute warm-up (20W), followed by VO,peak @nd VT (A50%) based on the results of a previously performed max test S £

heavy intensity exercise. To control on-transition kinetics, the work rate during the initial 3 min for each o/ — o) 1 '

condition was kept the same. During CON, work rate was unchanged for 3 additional min. During INT, the e AS0% = VT + [(VOZpeak_ VT) x 0.50] > 1400

remaining 3 min consisted of 3 s rest intervals interspersed every 10 s. For the EXT condition, 3 s recovery 1200 - /

intervals were inserted every 10 s until the total work performed matched the total work performed for the _ a

CON condition. Phase Il VO, responses (time constant, TVO,) were analyzed using either a 2- or 3- S min 1000 -

component exponential model after interpolating to 1 s and ensemble averaging each trial. One-way ANOVAs a

VAAy Sy, Y v,
800 ‘.ouvo“"‘ O

were computed to assess the difference in means for each condition. Significance was established if p <
0.05. Results: VO, was similar (CON: 32.5+ 1.7 s; INT: 36.6 + 1.8 s; EXT: 36.1 + 2.6 s, p=0.50) as

expected. The amplitude of VO,gc, as measured by AVO,_3), was decreased in both INT and EXT compared 4 min 4 min 6001'26' - 'éo' o '(') """ 6I0l o 150 o '1;36 o '2;1(; o '3(')(; o ééo' - ';éo
to the CON condition (-8 + 35 mL/min; -39 + 43 mL/min; 367 + 50 mL/min, p < 0.001). AHR .3, was lower in o 3min ) )
INT and EXT (3 £ 2 bpm; 3 + 1 bpm, respectively) compared to CON (15 + 2 bpm, p < 0.001). Conclusion: 3 min N Time (s)
These findings suggest that the VO,g- was abolished with the addition of 3 s recovery intervals (INT and 180 -
EXT). This is possibly due to myocardial work, as evidence by AHR g 3, being lower in INT and EXT
compared to CON. —@— CON
BaCkg rOu nd 10 s work: 3 s recovery
3 min e 3min52sec  ------------ : .
e The onset of constant-intensity exercise, performed above ventilatory threshold Binimininininin 1l 100 _%.
(VT), initially results in an exponential increase in pulmonary VO,, followed by a °
more slow and progressive increase of VO, referred to as the VO, slow component . &
min 4 min —
(VOoqc) UL : S
e The magnitude of VO, increases with greater workloads of exercise 10's work: 3 s recovery T
e This additional O, cost reflects a decreasing metabolic efficiency resulting in Figure 1. Overview of protocol for CON condition (top panel), INT condition (middle panel), and interval
muscle fatigue, reduced exercise tolerance, and/or impaired sport performance (1) extended (EXT) (bottom panel).
e Previous investigations have demonstrated that the acute responses of VO, are Measurements
different between continuous and intermittent (brief rest intervals, 3 sec) exercise. * Pulmonary gas exchange (VO,, VCO,) and minute ventilation were measured via
This may be due to the reduction in workload in intermittent compared to breath-by-breath analysis through a metabolic measurement system that collected 80 ¥ RS BERAE AR DR BERES T BERAS DR !
continuous, due to 3 sec rest intervals (2) expired gas flows through a turbine and optoelectronic reader that was calibrated 120 60 0 o0 120 180240300360 420
e Preliminary results from our laboratory have observed that different VO, prior to each visit. Heart rate was monitored by a chest strap monitor Time (s)
responses may also_ take place whgn workloads are equal between continuous and . One-way ANOVAs were used to compare differences among conditions for VO,,
intermittent (Unpublished observations) Ve, and HR.
 Significant was set a priori at p < 0.05.
Experimental Conditions
« Each experimental condition consisted of a 4-minute warm-up at 20 W followed by * . . =
. . ngn . 30 - B CON AVE B CON AHR
6 minutes of the experimental condition followed by 4 minutes of recovery at 20W O T AvE —pretre w T INT AR %
| B EXT AVO2 ~—"
Condition Exercise Protocol g ,E L
S 10l % 200 - =
S E S 4
Continuous (CON) Performed at a constant work rate throughout Y S o :
. -10 1 T 5 1
Performed at constant work rate for 3 minutes followed w
Interval (INT) by 3 minutes with 3 second rest intervals every 10 0
seconds at 20W : Figure 2. Mean AV g 3 iy for CON, INT, Figure 3. Mean AVOy g 3 i fOr Figure 4. Mean AHR (gg 3 i) for CON, INT, 10 +——— S S I SR I S S I .
Performed at constant work ra’Fe for 3 minutes fc_)llowed and EXT conditions CON, INT, and EXT conditions and EXT conditions 120 -60 0 60 120 180 240 300 360 420
Interval Extended (EXT) |by 3 minutes and 52 seconds with 3 second rest intervals * - significant difference between CON and INT, EXT Time (s)
every 10 seconds at 20W Figure 5. Mean O, uptake during CON, INT, and EXT (top panel), HR during CON, INT, and EXT (middle panel),

and minute ventilation during CON, INT, and EXT (bottom panel). Breath-by-breath analysis data was interpolated to
1-s intervals and averaged into 10-s bins.
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Conclusion

Purpose

The purpose of this study was to examine the magnitude of the VO,
during various heavy-intensity interval exercise when controlling the VO,
on-kinetics.




