Italia

SCUSLA Area: K\w} Coni
e oo Documentazione, 0RO
i SPORT Informazione e Ricerca

L’Allenamento Aerobico
nello Sport

Relatore: Carlo Castagna

Corso di Laurea in Scienze Motorie
Facolta Medicina e Chirurgia,
Roma Tor Vergata

4 Luglio 2007, Sala CONI Regionale, Ancona

Introduzione

Allenare:

Cosa”?
Come”?

Introduzione



Cosa”?

VO, max

20VO,max

Allenare

Allenare

Velocita

Allenare




.................................. L

Velocita

VO, max

B FC
B Velocita

B RPE




Borg CR10-Scale

Foster et al (1995) E J Appl Physiol

Rating Descriptor
(0] Rest
1 Very, very Easy
2 Easy
3 Moderate
4 Somewhat Hard
5 Hard
6
7 Very Hard
8
9
10 Maximal

Allenare: VO, max
Frequenza Cardiaca

B FC: 90-9590
B FCmax
B Metodo?

Helgerud et al. 2001; Impellizzeri et al. 2006
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B MVA
B Massima
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B Aerobica

Billat et al. 1996
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Renoux al. 2000

maxXx
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21.5+1 kmh-1
68.9+4.6 mlkg

“Imin-1

269+77s
2

9%

Mmax

maxXx

-WWO,max

r=0.66 p<0.05
r=-0.50 p<0.05
r=0.52 p<0.05
r=-0.68 p<0.05
r=0.52 p<0.05
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B Stabilire

B Carichi
B Allenamento
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Fig. 1 A typical example of the time courses of oxygen uptake (FOz2)

during runs to exhaustion at 90%. 100%. 120% and 140% of the

velocity at which maximal oxygen uptake was achieved in the
B|”at et al 1999 incremental test (fiimoo.100.120.140). Data from subject 6
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Billat al. 2000
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Eur ] Appl Physiol (2000) 81: 188-196 © Springer-Verlag 2000

Veronique L. Billat Slawinshi - Valery Bocquet
Alexandre Den Lawrent Lafitte
Pairick Chassa . .

Intermittent runs at the velocity associated with maximal oxygen
uptake enables subjects to remain at maximal oxygen uptake
for a longer time than intense but submaximal runs

Accepted: 27 July 1999

reach FO; gy but the time spent specifically at 105
uns (30 sh alerna J wars much less than that during the alternating low h
t (30 5} has been repe : ¢l intensity excreise protocol 142 5 (5D 3 min 09 5)
paximal oxygen uptake {10, man ) and to be g run vs T min 31 s (8D 6 min 38 s)n 19 (5D 5)
ed well even by untruined persons. However, 1 runs|. The blood lactate responses were less
studies have not investigated the effeets of the time unced in the interval runs than for the ras) runs,
spent at POy which could be an i s of the but not significantly so [6.8(SD 22) mmol - 17" s
benefit of training. It has been reported that periods of 7.5 (SD 2.1) mmol - 17" These results do not allow us
continuous running al a veloety intermediate between 1o speculate as o the chronie elfects of these two types of
that of the lactate threshold {ry7) and that associated  training at I'Opps.
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Intermittent runs at the velocity associated with maximal oxygen
uptake enables subjects to remain at maximal oxygen uptake
for  longer time than intense but submaximal runs

30-30s
tVO,max 7’51~
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Training and Testing

Very Short (15 s- 15 s) Interval-Training Aro'und the Critical Velocity
Allows Middle-Aged Runners to Maintain VO, max for 14 minutes

V. L.Billat!, . Slawinksi', V. Bocquet?, P. Chassaing', A. Demarle’, |. P. Koralsztein?

Laboratoire d'étude de la motricité humaine, Université de Lille Il, Faculté des Sciences du Sport, Ronchin, France
* Centre de Médecine du Sport C.CAS., Paris, France

Billat VL, Slawinksi |, Bocquet V. Chassaing P, Demarle A, Kor-
alsztein JP. Very Short {155-155) Intenval-Training Around
the Critical Velocity Allows Middle-Aged Runners to Maintain
VO, max for 14 minutes. Int | Sports Med 2001; 22: 201 -208

Accepted after revision: August 15, 2000

m—The purpose of this study was to compare the effective-
ness of three very short interval training sessions (15-15s of
hard and easier runs) run at an average velocity equal to the crit-
ical velocity to elieit VO, max for more than 10 minutes. We hy-
pothesized that the interval with the smallest amplitude (de-
fined as the ratic between the difference in velocity between
the hard and the easy run divided by the average velocity and
multiplied by 100) would be the most efficient to elicit V0,
max for the longer time. The subjects were middle-aged runners
(52+5yr, VO, max of 52.1+6mlL=min-!% kg1, W0, max of
15.9£ 1.8km= h*", critical velocity of 85.6£1.2% WO, max)
‘who were used to long slow distance-training rather than inter-
val training. They performed three interval-training (IT) sessions
on a synthetie track (400m) whilst breathing through the
COSMED Kab? portable m!er.abo\lr.amlyseh These three IT ses-

Intreduction

Mowadays many runners are middle-aged {40 -60 yr} and par-
ticipate in amateur events run over 5 to 100 km After several
years of long slow distance training their performance ne long-
er improves. Moreover, following this type of training, these
long distance runners have a high endurance index defined as
the ability to use a high lraction of maximal oxygen consump-
tion VO3 max for a given running duration (24]. Therefore, in
arder to improve their performances, they need to increase
V0; max amnd the velocity associated with V0, max (vW0;
max)[5,11,20]

To achieve this improvement of vWO0, max, interval training
(IT) involving repeated bouts of work, each lasting from 30 sec
al W0, max to'5 minat 85% of wW0, max was introduced [11]
Gorostiaga et al. [15] showed that interval training with 30
work at 100% vVW0, max, separated by 305 of rest, produced a
greater increase in Y03 max than continuous training at 50%
WO, max

However, as underlined by Astrand and Rodahl [2] “it is an im-
portant but unsolved question which type of training is most
effective: to maintain a level representing 90% of the maximal

206 Int ] Sports Med 2001; 22

1115
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Table2  Individual datain the thiee intermittent rund wntil exhastion. See legend in tet

Subjects  rmax VO, tlim at W0, max  Maxblood  Number of *Total distance  §Total distan
{mbxmin ' x kg 1) mincsee lactate hard intervals — un at high fun at lower
{mM) [} velogty velocity

Hard «
FECOVETY fun

we  Total distance nmI

1 540 15:00 (2} 50 2900 2580

57.0 19:34 B4 47 2714 1898
06 G 18 1278 698
%06 104 38 2280 2026
54.0 15:42 0.0 34 2264 1588
il 121 16 172 B0

| 97 prd 1276 1136
530 &10 10.1 ki 1422 G4
i3 1278 698
i A 47 2680 2382
6.0 745 108 32 2266 1588
10 426
. 36 1502
430 11:30 18 30 1560 1080
prd 682
G0 3402
58.0 21:36 7 50 3340 2480
30 1260
48 2720
100 6 2548 1786
1%

A 531460 14:21 £ 400 . B 42212 2250 + 768 4780 £ 1630
B 557470 14:31 £ 530 58414 36110 2330+ N6 1630 + 504a 3960 £ 1222
C 1473 724+ 20b  11.32133b 182 6ab 1320 # 480ab 774 + 276ab 2096 £ 730ab

5580
4612
1976
4306
3852
1812
2412
2416
1976
5062
3854
1206
3190
2640
1936
7220
6020
3598
5782
4334

AJ1S saconds at 90'% vWO, max altermated with 15 seconds at 0% of
BJ15 seconds at 100 i, max akemated with 15 seconds at 70% o
Q15 seconds at 110X WO, max altemated with 15 seconds 360 of v, max
* The high velotity s the highest vebocdy nan in the interval lraning:

A) 0% of vi0, max, B) 100% of WO, max and £) 10 of VW0, mas

§ The ke velocity it the Iowest velocity nan in the intenval traing:

) 0% of w40, max, B) 0% of vWO; man, and C) 60% of vWO, max

a and b significantly déferent from A and 8, respectively

Table2 hdividual datain the three itermittent runs untl exhaustion, See legend in text

Sujects ~ max V0, Himat V0, max Maxblood  Numberof  “Totaldistance  §Tofal distance  Total distance run
(mbaminTxkg ) mifvsec late  hadintenals  nnathigh  natlower  Had+
(mM) n) velocty velocty TECOVeTY fun
Mean £ 5D
A 53.1+6.0 14:21 1 4:00 92+13 42412 2530 + 862 2250 + 768 4780+ 1630
B 55.747.0 14:31 £ 5:30 98+14 36+10 2330+ 716 1630 + 504a 3960 + 1222
c 541473 7244200 113%133b 18+6ab 1320£480b 7744 276ab 2096+ 730ab
NS

A)15 seconds at 90% w0, max alternated with 15 seconds at 80% of WO, max
B)15 seconds at 100% vWO, max alternated with 15 seconds at 70% of WO, max
Q)15 seconds at 110% WO, max altemated with 15 seconds at 60% of vW0, max
* The high velocity is the highest velocity run in the interval training:

A) 90% of WO, max, B) 100% of w0, max and €) 110% of vWO, max

§ The lower velocity is the lowest velocity run in the interval training:

A) 80% of WO, max, B) 70% of w0, max, and C) 60% of w0, max

a and b significantly different from A and B, respectively
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Training and Testing

Very Short (155-155) Interval-Training Arqund the Critical Velocity
Allows Middle-Aged Runners to Maintain VO, max for 14 minutes

V.L.Billat!, | Slawinksi", V. Bocquel?, P. Chassaing', A. Demarle!, . P. Koralsztein?

Laboratoire d'étude de la motricté humaine, Uriversité de Lile 1, Faculté des Sciences du Sport, Ronchin, France
¥ Centre de Médecie du Sport CCAS, Pars, France

Billat VL, Slawinksi J. Bocquet V, Chassaing P, Demarle A, Kor-
alsztein JP. Very Short (155~ 155) Interval-Training Around
the Critical Velocity Allows Middle-Aged Runners to Maintain
V0, max for 14minutes Int | Sports Med 2001, 22: 201 -208

Accepted after revision: August 15, 2000

. The purpose of this study was to compare the efective-
ness of three very short interval training sessions (15-15s of
hard and easier runs) run at an average velocity equal to the crit-
feal velociy to elct VO, max for moe than 10 minutes. W hy-
pothesized that the interval with the smallest amplitude (de-
fined a the ratio between the difference in velocity between
the hard and the easy run divided by the average velocity and
multiplied by 100) would be the most eficent to dich V0,
max or the longer ime. The subjectswere mid dle-aged runners
(524 5y, V0, max of 52146 mLx min-"x kg, WO, max of
1594 18kmxh", critcal velodity of 85.6:12% W0, max)
‘who were used to long slow distance-training rather than Inter-
al training. They performed three intervatraining () sesions
on a syntheie track (400m) whilst breathing through the

COSMED K4b? portable meubo\\(am\ysen ‘These three IT ses-

Introduction

Nowadays many runners are middle-aged (40 -60yr)and par-
ticipate in amateur events run over 5 to 100 km After several
‘years of long slow distance training their performance no long-
e improves. Moreover, following this type of training, these
long distance rumners have 2 high endurance index defined as
the 2bility 1ouse 2 highfracton of maximal oxygen consump:
tion VO, max for a given running duration (24], Therefore, in
arder to improve their performances, they need to increase
V0; max and the velocity associated with VO; max (W0,
max) [5,11.20}

“To achieve this improverment of vW0, may, interval training
{IT)involving repeated bouts of work each lasting from 30sec
a1 W0, maxto 5 minat§5%of w0, max was introduced 1]
Gorostiaga et al. [15] showed that inerval training with 305
‘work at 100% vV0; max, separated by 305 of rest, produced a
geater increase in V0, max than continuous training at 50%
WO; max.

However, as underlined by Astrand and Rodahl (2] “it is an ime
portant but unsolved question which type of training is most
effective: to maintain 2 level representing 0% of the maximal

“...Intermittent-exercise
alternating  runs at vWVO, max
and 70% vvO2 ., not only
allowed a longer stimulation of
cardiovascular function at its
maximum (at VO, ..,) but were
run at a higher velocity (+ 1.6 km
h-1) than during the 90- 80% of
VWO, .. and with the same
blood lactate  accumulation
(around 9 mMm).”

Sprint

Training

Eur J Appl Physiol {1995) 75: 163169

ORIGINAL ARTICLE

Brian Dawson - Martin Fitzsimons - Simon Green
Carmél Goodman - Michael Carey - Keith Cole

Changes in performance, muscle metabolites, enzymes
and fibre types after short sprint training

Acecpled: § January 1998

Abstract In contrast to endurance training. litte re- thase activity decreased (P < 0.01). but no signili-
search has been carried out to investigate the effects of  cant changes were recorded in  myokinase and

short (<10 s) sprint training on performance, muscle
metabolism and fibre types. Nine fit male subjects per-
formed a mean of 16 outdoor sprint running training
sessions over 6 weeks. Distances sprinted were 30-80 m
at 90-100% maximum speed and between 20 and 40
sprints were performed in each session. Endurance
(maximal oxygen consumption; VO ). sprint (10 m
and 40 m times), sustained sprint (supramaximal tread-
mill run) and repeated sprint (6 x 40 m sprints, 24 s
recovery between each) performance tests were per-
formed before and after training. Muscle biopsy samples
(vastus lateralis) were also taken to examine changes in
metaholites, enzyme activities and fibre types. After
training, significant improvements were seen in 40 m
time (P < 0.01). supramaximal treadmill run time
P 04 n sorint e P

phosphofructokinase activities. The proportion of type
1T muscle fibres increased significantly (7 < 0.05). These

sults demonstrate that 6 weeks of short sprint training
can improve endurance, sprint and repeated sprint abi-
lity in fit subjects. Increases in the proportion of type 11
muscle fibres are also possible with this type of training.

Key words Maximal intensity - Phosphagens.
Type I and Il muscle fibres - Maximal oxygen
consumption - Enzyme activities

Introduction

Short sprint training is utilised in the physical prepara-
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Sprint Training

Protocol

Dawson e coll. EJAP 1998

20-40 rep./session

Sprint <10s
90-100% max |

30-80 m

Sprint Training

\ Protocol I

Dawson e coll. EJAP 1998
N=9

20-40 rep./session I

Sprint <10s I

90-100% max |

30-80 m




Sprint Training

Protocol I

Dawson e coll. EJAP 1998
N=9

20-40 rep./session I

Sprint <10s I

90-100% max |

30-80 m

{26 sessions]

6 weeks ~3d/w

Sprint Training

\ Protocol I

Dawson e coll. EJAP 1998
N=9

20-40 rep./session I

Sprint <10s I

90-100% max |

30-80 m

Results I
Test I ’ Increments
10m 3.2%0
40m 2.49% T+
RSA\ sxaomszas 2. 2045+t ++
VOZmax 6.1%+++

Max Run 11.29p+++

] 16 sessions

6 weeks ~3d/w

24



Sprint Training

Dawson e coll. EJAP 1998  Table 2 Performance test scores [mean SJ:,)} neasured before and
after training (n = 9 except for npmud sprint test where n = 6).
(RST repeated sprint test, 10y maximal oxygen consumption)

Pre-training ~ Post-traiming

10 m Time (5) 137 (0.02) L81(0.03)
40 m Time (s) 5.50 (0.05) 5.37 (0.08)**
Supramaximal run (s) 499 (3.9) 555 (4.0
RST total time (s) 35.66 (0.63) 34.88 (0.49)*
RST % decrement 71 (2.6) 59 (1)
VOzmax (- min"? 440 (0.18) 4.67 (0.16)***
VOrmay (ml - kg™ min™) 570 (24) 00.5 (1.9yF**

P < 005
¥kp < (.01, significantly different from pre-training scores

Sprint Training

\ Protocol I Results_|

Dawson e coll. EJAP 1998
N=9

_ Fiber 11 o6&Area
20-40 rep./session I

Sprint <10s I +10%0" "™

90-100% max | _
| |
30-80 m
6 weeks ~3d/w

25



Sprint Training

Protocol I Dawson e coll. EJAP 1998
Week  Session Y% Maximum ~ W:R Number
effort of reps.
| | ] b x 6 640 4 x40 90 1:6 2
2 6 x 80 6 % 60 6 x 40 4 x40 90 1:6 2
] 6% 80 6 % 60 6% 40 640 90 1:6 24
2 4 b 80 b 60 b4 830 90 15 6
bl 6% 80 b % 60 6 % 40 830 90 1:5-6 26
6 4x80  6x30  8xd40  6x40 630 90/100 1:5-6 0
3 7 480 6x50  Bxd0 6x40 Gk 30 90/100 (B 30
H] Bx30 6x350  Bx30 6x40  6Gx30 90/100 1:5-6 ]
9 =30 6x30  8x30 6x40  6x30 90/100 1:5-6 34
4 10 660 Bx30  6xd0  8x30  Gx60 90,100 115 4
1 6260 Bx350 6240  8x50  6x60 90,100 16 4
12 bxb0  Bx30 x40 6x40 90,100 15 %
3 13 x50  Bx40  Bxd0  Bxd0  §x30 90/100 1:5-6 40
14 §x30  Bxdd  §x30  8xd0  Rx30 90,100 56 40
13 8x30  Bx40  8x30  8xd0 8«30 90/100 L6 40
6 16 §x30  Bxd  Bx30 fx30 6x4d 6x30  90/100 46 4
17 8x30  8x40  ExS0  6x50  6xd40  6x30  90/L00 L6 42
18 Bx30  8Bxd0  fx30  6x30 6x40 6x30 90100 46 40

Ferrari Bravo e coll. 2006

Alms:

B ffects of RS Training

on Physical Fitness il
I in Football

26



Ferrari Bravo e coll. 2006

Design:

B Fully Experimental
®¥ Longitudinal Pre-Post
B Randomized

B Parallel

Ferrari Bravo e coll. 2006

Subjects:

B N=26
B Age 21+5.1 years
B Height 178.6+5.0 cm

B Body Mass 73.2+7.8 kg
B VO, 54.3x2.7 ml Kglmin-

27



Ferrari Bravo e coll. 2006

Training Set-Up:

In Season September-December 2005

2 weeks [[IIIIIIZWeeks I 2 weeks

Ferrari Bravo e coll. 2006

Grouping:

Bl Repeated Sprinting [RSG]
B Interval Running [IRG]

B8 N=13 Each Group

28
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" N & N G ST 8

Ferrari Bravo e coll. 2006

Training Protocols:

Bl Repeated Sprinting [RSG]
Bl Interval Running [IRG]

WA G VAN S NN 5 MUN SMUS JUUN QUUN NS Y
" N & N G ST 8

Ferrari Bravo e coll. 2006

RSG Training Protocol:

Bl 2 RS Sessions a week

+ Usual Soccer Training

29



WA G VAN S NN 5 MUN SMUS JUUN QUUN NS Y
" N & N G ST 8

Ferrari Bravo e coll. 2006

RSG TrainingL

Bl 2-3 Series of 240-300m
B8 Shuttle Runnig Drills

Bl Drills Work/Rest; 1:3
B Recovery {

3-5’ between Series

WA G VAN S NN 5 MUN SMUS JUUN QUUN NS Y
" N & N G ST 8

Ferrari Bravo e coll. 2006

IRG Training_; Protocol:

Bl 2 IR Sessions a week at
90-95% HR,, .,

+ Usual Soccer Training

30
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" N & N G ST 8

Ferrari Bravo e coll. 2006

IR Trainingl

Bl 3-4x4min at 90-95% HR, .
with 3min Active Recovery

Helgerud et al. 2001; Impellizzeri et al 2006

WA G VAN S NN 5 MUN SMUS JUUN QUUN NS Y
" N & N G ST 8

Ferrari Bravo e coll. 2006

Results:

No significant differences in
Pre-Post

B CMJ & SJ performances
B 10m Sprint Time

31
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Ferrari Bravo e coll. 2006

Conclusions

Similar Aerobic Fitness
Improvements with

B RS & IR Training

WA G VAN S NN 5 MUN SMUS JUUN QUUN NS Y
" N & N G ST 8

Ferrari Bravo e coll. 2006

Conclusions

RS Training 1 Specific Fitness

M 1 Yo-yo IRT Performance
M T RS Performance
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Allenare: 20VO,max

Pilugers Arch - Fur J Physiol (2004) 447: §75-8K3
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Plerre-Marie Lepretre - Jean Pierre Koralszein

Training effect on performance, substrate halance and blood
lactate concentration at maximal lactate steady state in master
endurance-runners

1" Springer-Verdag 2004

Abstract Truining effects on time-to-exhaustion, sub-
strate and blood lactate balances at the maximal lactae
steady state velocity (MLSS5v) were examined. Eleven
male, velern, long-distance runners performed three tests
before and after 6 weeks ol i
meremental test o defermine m uplake
(0 may) and the veloeity at the te threshold (vLT),
a sub-maxinml test of two stages of 20 min at 95 and
105% of vLT separated by 40 min rest to determine the
MLSSv and the ponding  lactate i

(MLS5¢) and a tme-to-exhaustion run at MLSSv for
which the substrate balance was calculaed. Duration and
distance run at MLSSy increased dramatically respectively

Reccived: & June 2003 / Revised: | August 2003 / Accepted: 10 November 2003 / Published online: 23 Jonuary 2004

the proportion of carbohydrate oxidized, which is the
major substrate used dunng an exhaustive run at MLSS
lasting 1 h.

Keywords Blood lactate - Running - Training -
Carbohvdrates - Exercise - Cross-over point

Introduction

The “maximal lactte stewdy stote™ s defined as the
highest blood lactate concentration (MLSSe) and work
load (MLSSw) or welocity (MLSSv) that cn be
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Allenare: 2%0VO,max

Billat e coll. 2004

Training Set-Up:
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gilate coll. 2004 Protocollo Allenamento:

Table 1 Training log at the velocity at maximal lactate steady state
(MLSSv). For this subject, MLSSv was 4.3 m s ' An example (in
bold) is shown for the 1t week, during which the subject underwent
two training sessions at MLSSv: the first comprising three sets of
10-min runs at MLSSv, giving a distance of 2,532 m. Recovery

comprised a S-min run at 70% MLSSv, The second weekly session
involved two Tepeutions of 15 mim al MLSSv (for a total 3798 m).
The total duration of the run at MLSSv was the 30 min/session in
the st week. In subsequent weeks, the total time run at MLSSv was

increased bz 6 min‘week

Week  First training Distance Second training Distance Total time run
session of the week ~ per session (m) session of the week ~ per session (m) at MLSSv per session
| 3x10 min 153 2x15 min 3798 30 min
2 312 min 3038 2x18 min 4558 36 min
3 Ix14 min 3545 2621 min 5317 42 min
4 3x16 min 4051 2x24 min 6077 48 min
5 318 min 4558 227 min 6836 54 min
b 3x20 min 5064 2530 min 7596 60 min

Allenare: 206VO,max

Allenare: 2%0VO,max

Bilate coll, 2004 RISUltati:

Variables

Pre-training  Post-training  Change (% of the  P°
pre-training value)

Weight (kg)

Vs max (ml kg™ min™)

Fat mass (% body mass)

FOs e (ml kg™ min™')*

V02 e (ml min™")

VVOs pax (km b7)

vLT (kmh™")

MLSSv (kmh™")

MLSSv (%vF 02 pay)

MLSS¢ (mM)

Peak [la ]p at vFOs max (mM)

RER iy at v IO

Peak HR at vF O .y (bpm)
Cross-over point velocity (km h™")
Cross-over point velocity (%vFOs )
Crossover point velocity (%MLSSv)

69.3+5.7
55.124.2
17.242.6
66.6+5.7
38244504
16.8+1.3
14.5¢1.6
13.8+1.5
852445
3.720.8
123423
1.1240.03
18149
8.9+1.4
53.246.1
62.4+6.4

68.6+5.6
57.6£3.9
16.2£2.6
68.8+4.9
3959+506
17.5¢1.1
15.0+1.5
15.2+¢1.6
85.34£5.2
4314
11.9£1.5
1.1240.04
181x10
9.9+1.8
56.6+10.1
66.3£11.5

-1.1x14
+3.6+4.3
—6.7%9.5
+3.543.7
+4.443.6
+3.843.6
+3.343.8
+4.2439

+6.8+17.9
+6.8420.7

0.04
<(0.01
0.06
0.02
0.03
0.03
0.03
<0.01
0.93
0.90
033
0.73
0.5
0.1
0.29
0.36
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Bilate coll, 2004 RISUltati:

Variables Pre-training  Post-training  Change (% of the  P°
pre-training value)
Weight (kg) 69.3+5.7 68.6+5.6 -1.1+14 0.04
| 705 oy (ml kg ™' min™) 55.124.2 57.6£3.9 +3.6+4.3 <0.01|
Fat mass (% body mass) 172426 16.2+2.6 —6.7%19.5 0.06
P2, max (ml kg min')? 66.6+5.7 68.8+4.9 +3.5+3.7 0.02
FO5 max (ml min Y 38244504 39594506 +4.4+3.6 0.03
| vPO2 e (kmh™) 16.8+1.3 17.5%1.1 +3.8+3.6 0.03|
vLT (km h™") 14.5£1.6 15.0£1.5 +33+3.8 0.03
| MLSSy (kin h ) 13.8+1.5 15.2+1.6 +4.243.9 <0.01]
LSSv (%0vi0s o) 852445 853452 - 0,93
MLSS¢ (mM) 3.7:0.8 43314 0.90]
Peak [la ], at vIOs yay (mM) 123423 11.9+1.5 - 0.33
RERpmay at vFO2 pax 1.1240.03 1.1220.04 B 0.73
Peak HR at vFO; jqx (bpm) 1819 181£10 - 0.5

Allenare: 20VO.,max

Allenare: 2%0VO,max

Bilate coll, 2004 RISUltati:
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Fig. 3 Relationship between heart rate and the running speed
during the incremental test to determine VO g, before and after
6 weeks training at MLSSv
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Protocollo | N=16

Burgomaster e coll. JAP 2005
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Wingate Test |

Sprint Training
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Risultati I

Variabili Post-Training I
Citrato Sintasi +38%0
VOZmax ______
Glicogeno Muscolare +26%0
Prova 80% VO, +100%206 [26-551min.]
Wingate Test 30s T Picco Potenza

Burgomaster e coll. JAP 2005 N=16
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Conclusioni !

15 min Lavoro in 14 giorni

+ Endurance = 6-7 all. 2h
65%0 VO

2max

Burgomaster e coll. JAP 2005
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