Fyziologické aspekty sportovnich her:
Basketbal

"1 just don't get the point of this game,"

PhDr. Michal Botek, Ph.D.
Fakulta télesné kultury, UP Olomouc



Zakladni charakteristika

o kolektivni sport, 10-12 hract, 5 hract v poli
o cilem hry je zisk vyssiho poctu bodli vhazovanim mice do kose

o hraci doba: 2 polocasy, 4 x 10 min. mezi 2. a 3. ¢tvrtinou pauza
15 minut (NBA 4x12 min),

o pravidlo 24 s (upraveno rok 2000 — 30 s)

o vyska obroucky nad povrchem 305 cm, hristé 28 m x 15 m

o pohyb hrace s micem vyzaduje dribling



Pozice v basketbalu

1. Rozehravac

2. Strilejici rozehravac

(DA &4

5. Vyssi pivot




Antropometricka
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Zakladni antropometricka
charakteristika

Sthig Pasition Height (cm) Mass (kg) %BF FFM (kg)
NeRrEerEt at.) (1997) Guards (n=64) 171.9 (6.1) 66.1 (6.2) NA
Forwards (n=57) 181.3 (5.9) 73.3 (5.1)
Centres (n=47) 189.8 (6.4) 82.6 (8.2)
Bale!® (1991) Doinccla fa o B— = 17.9(1.1) 47.5(4.9)
o vysoce zavisla od herniho postu | i79es  s24@2
18.3 (2.3) 58.1 (4.7)
Baylos et al.['% (2006) 24.3 (3.6) 53.6 (6.8)
LaMonte et al.®! (1999) . kv ldl h 4 )4 14.62 (2.58) 52.99 (3.69)
o pivot > kfidlo > rozehravac
17.45 (6.06) 60.51 (3.99)
0O % tu ku )] 14-25 20.79 (4.14) 63.20 (4.6)
Narazaki et al.12% (2008) 19.8 (4.5) 53.7¢
Rodriguez-Alonso et al.l' Q NA
Nanonar (n=11) T/5.T (B.5) 71.9(8.7)
Smith and Thomas®! (1991) Guards (n=11) 176.5 (4.3) 67.3 (4.8) NA
Forwards® (n=12) 183.3 (NA) 77.9 (NA)
Centres (n=6) 188.5 (5.2) 81.1(7.2)



Antropometricka charakteristika

wfdis ot al.'® (2004)
Ben Abdelkrim et al.l['®! (2007)

Cormery et al.!'2l (2008)
Latin et al.!I'® (1994)
Marazaki et al.'®% (2008)
Ostojic et al.!I'*! (2006)

Parr et al.'5l (1978)

Sallet et al.!'"! (2005)

Position Haigh1_|:cm'| r-.-'la_r.sﬁl-;g_] wBF

All players (n=13) 199.5 (6.2) 95.5 (8.8) 11.4 (1.9)
Guards (n=8) 183 (4.0) 76.2 (6.4) 6.1(3.7)
Forwards (n=18) 188 (4.0) 77.4 (5.1) 7.8 (4.1)
Cantres (n=12) 193 (3.0) 87.21(5.3) 10.4 (7.8)
Guards (n=26) 185 (0.01)° 82.3 (1.66)° 13.7 {0.51)°
Forwards (n=51) 200 (0.01)° 95.9 (1.15)° 13.5 (0.35)°
Cantres {(n=22) 207 (0.02)" 111 (2.42\° 14 1 (0 74\°

o vysoce zavisla od herniho postu

o pivot > kridlo > rozehravac

o0 % tuku ¢ 4-15

3

T T | T TR R ] T JT
[n=15] [n=15] [n=5)
Forwards 200.6 (5.0) 96.9 (7.3) 9.0(3.6)
[n=15] [n=15] [n=7]
Centres 214.0 (5.2) 109.2 (12.8) 7.1 (NA)
[n=4] [n=4] [n=1]
Guards (n=14) 185.7 (6.9) B2.0 (8.8) 11.4(1.7)
Forwards (n=22) 195.8 (4.8) B9.4 (T.1) 11.4(2.3)
Centres (n=22) 203.9 (5.3) 103.9 (12.4) 14.4 (3.7)

FFM (kg)

84.5 (NA)®
71.6 (NA)®
71.4 (NA)®
78.1 (NA)®
71.02 (NA)®
82.95 (NA)®
95.35 (NA)®

75.8 (B.6)
[n=113]

85.5 (8.1)
[n=89]

90.4 (6.2)
[n=53]

83.0°

79.8 (NA)®
86.0 (NA)®
90.0 (NA)®

72.9(6.2)
(n=5]

86.6 (6.9)
[n=T7]

100.7 (NA)
[n=1]

72.7 (NA)®
79.2 (NA)
88.9 (NA)®



Vyvoj zakladnich morfo-parametru
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NEJVICE ZATEZOVANE SVALOVE SKUPINY
+ ZRANENI

: distorze hlezenniho a kolenniho kloubu,

: podvrtnuti a naraZeni €i distorze prstt ruky,

: natazeni Ci natrzeni quadricepsu,

: natazeni pripadné utrzeni Achillovy sSlachy,

: luxace ramene,

: Zlomeniny hornich koncetin (¢lanky prstt, zapésti)

Mallet finger

Rupture of extensor
/ tendon

#  The last joint becomes
s swollen and the finqer
Fig. 1 cannot be extended fully.

http://is.muni.cz/do/rect/el/estud/fsps/ps 10/fyziol/web/sport/hry-basketbal. html
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1 2 3 4 5 6 7 8 9 10 1112 13 14 15 16 17 18 19
1 gymnastika 4 volejbal 7 sprint 10 hazena 13 plavani 16 skoky 19 bézky
2 zapas 5 tenis 8 stfednitraté 11 basket 14 horolezectvi 17 dlouhé traté
3 lyze 6 box 9 vrhy 12 hokej 15 vzpirani 18 kopana

obratnost - rychlost

- sila - vytrvalost

(Kucera & Dylevsky, 1999)




Fyziologicka charakteristika

o typ zatizeni: intermitentni

o podil metabolického kryti je smiSeny cinnes et al., 1995)

o 15 % ~ vysoce intenzivni (sprinty)
0 65 % ~ stfedni intenzita (béh, presouvani)
o 20 % ~ nizké (chlize, poklus)

: vysoké pozadavky na aerobni metabolismus pro urgentni
regeneraci ATP (sprinty, vyskoky, doskoky, bloky...)
(Cormary et al, 2008)

o metabolicka narocénost 7 —12 MET (VO,?)
(Brooks et al.,2000)




o pohybové akce trvajici omezenou dobu (1-3 s)
o zatiZeni se odviji od postu /nejvyssi IZ rozehravac+kridlo/

0 za 40 minut: ~105 sprintti (do 4 s): zotaveni 21 s

Table 4 The frequency of the various movement

Shuffle
Subject Sandfwalk Jog Run Low Mediunm High Toral
1 267 1) 114 187 198 119 P14
2 265 T2 &0 215 134 91 1078
3 3549 o7 140 158 143 TE 1220
4 392 176 119 184 116 53 11B4
5 300 109 &3 140 76 62 o0GE
G 285 110 g9 197 103 33 QleG
T 259 Tl 124 127 o7 12 756
B 235 71 - BB 133 76 59 713
x 205 a9 10T 168 114 b3 = 1=
2 sS4 36 27 33 44 o) 183
Y 4 A4 [ s
1-3: rozehravac ; 4-8: pivot/kridlo
Table 5 The mean duration (5} of the various movement acrtivities
Shuffle
Subject Srtandiwalk Jor Lo Medium High Jump Grand
mEan
i 1.9 2.5 1.7 2.0 2.9 0.9 1.9
2 2.3 2.3 2.0 1.9 1.0 0.8 1.9
3 2.4 1.B 2.2 2.1 2.0 o.g 1.9
4 2.B 2.5 1.7 1.9 1.7 0.9 2.0
3 2.5 2.9 1.8 1.7 2.0 1.0 2.1
& 2.8 2.7 1.6 1.B 1.8 0.e 2.0
7 2.1 2.5 1.9 2.0 2.4 0.9 2.1
2 5.4 2.9 1.7 1.6 1.6 1.0 2.0
5 2.5 2.5 1.8 1.9 2.0 0.9 2.0
-, 0.5 0.4 0.2 0.2 0.4 0.1 0.1




PERCENT OF TIME

DISTRIBUCE POHYBOVYCH AKTIVIT BEHEM ZAPASU

E Tl;ll:l Tiime AT o |

Fl Live Time _

NN

N

N =

STANDY  JOG RUM  STRIDE’ _LOW  MEDIUM _ HIGH = JUMP
WALK SPRINT SHUFFLE

Figure | Percent of total dme and live time spent in the categories of move-
ment. Yalucs are means £ 5.D.



IZ - Fyziologicka krivka

15T QUARTER IHD Qs BTiA IR0 QUARTER [ dTH QUARTER

E.i_l : o —— i —————— = S—

| — =

| L

0 50 - 60 % hraciho casu je realizovany ve stredni intenzité zatizeni

0 15 % hraciho casu je odehrano ve vysoké intenzite
o béhem zapasu SF-prim = 169 (9) tep.min = ~89 (2) % SFmax

o SF zvysuje prace hor. koncetin (strelba, bloky, doskoky)
o kardiovaskularni drift (termoregulace), dynamika SF a VO,

o snizeni SF — trestné hody (~70-75 % SFmax): vliv emoci
o béhem time-out nebo stridani na ~60 % SFmax

T e Wl

il N
TIME ({min]



DYNAMIKA HR a VO, béhem utkani

g i 12 16 20 24
Elapsed Time (min)

VQ2 (miskg ™ smin™")



VYBRANE FYZIOLOGICKE PARAMETRY

. Aerobni kapacita .
Power ’vo
u hracu basketbalu
se pohybuje A

Ventilato

_ 57.8 (8) ml.kg.min! (Narazaki et al., 2008) \

Vo.ma

yLm 51-63 ml.kg.min1 (Cormery et al., 2008) NS

RCPx 50 — 60 ml.kg.min! (Ziv & Lidor; 2009) NS

44-54 ml.kg.min! (Ziv & Lidor; 2009) ¢
i o vyrazné ovlivnena hernim postem !!!

HRpcp (beats/min) 166 (1.8) 164 (1.5) 156 (2.9)
HRmax (beats/min) 183 (1.6 179 (1.3) 175 (2.0




VYVOJ AEROBNI KAPACITY
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VYBRANE FYZIOLOGICKE PARAMETRY
Vliv zmény pravidel (30 s na 24 s)

Before 2000 After 2000
Guard (16) Forward (32) Centre (14) Forward (19) Centre (8)

Power

VT (Wikg) 2.77 (0.11) 2,27 (0.15) 2.11 {0.03) 1.96 (0.16) 2.46 (0.09)

RCP (W/kg) 3.43 (0.12) 2.93 (0.06) 2.58 (0.17) 2.68 {0.07) 3.00 {0.15)

Max (W/kg) 4.06 {0.13) 3.62 (0.07) 318 {0.13) 3.41 (0.11) 3.58 {0.19)
Ventilatory

VT (ml/minkg) 35.7 (1.1) 28.8 (0.7) 214 (1.67) 31.8 (3.1) 30.8 (1.7)

RCP (ml/min/kg) 42.6 (1.4) 36.5 (0.5) 337 11.7) 52.1 (1.3)* 36.2 (1.9) 35.5 (2.5)

Viomax (ml/min‘kg) 51.0 {1.6) 45,5 (0.8) 40.4 (1.3) 63.4 (2.7)* 45.2 (1.6) 44.8 (1.7)

VTaygzmax 66.8 (1.8) 63.7 (1.8) 68.2 (2.7) 66.4 {3.6) 65.71 (2.91) 68.9 (0.86)

RCPyypzmax 84.4 (1.5) 80.5 (1.3) 84.9 (2.0} 18.68 (1.71) 81.6 (2.01)

IsoBuff (ml/min/kg) 8.8 (0.8) 8.1 (0.5) 1.5 (1.0) 9.6 (2.7) 6.0 (1.1)

HHV(ml/min/kg) 8.0 (1.0} 9.0 (0.7) 6.1(1.1) 9.6 (0.7) 1.8 (0.4)

RelFB 17.7 {2.1) 21.9 (1.7) 22.8 (1.5) 25.4 (3.0} 17.9 (1.4)
Cardiac

HR g5 (beats/min) 62 (2.6) 62 (1.3) 63 (2.9) 53 (2.3) 65 (6.6)

HRyr (beats/min) 149 (2.6) 142 (2.4) 135 (2.7) 155 (6.9) 146 (4.2)

HRqcp (beats/min) 165 (1.9) 163 (1.6) 153 (2.8) 167 (4.4) 163 (5.4)

HRmax (beats/min) 182 (1.6} 180 (1.2} 174 (2.6) 179 {4.2) 178 (3.0



CiM VYSSI AEROBNI KAPACITOU
BASKETBALISTA DISPONUIJE, TiM VICE

CASU BEHEM ZAPASU

STRAVI V POHYBU.
0 (r = 0.935")
40 + e = - — :
25 20 35 40 45

% trvani aktivniho pohybu (vyskok; sprinty)

(Narazaki et al., 2008)



HODNOTY VYBRANYCH PARAMETRU
behem utkani

Variable Female (n=6) Male (n=6)

p.m. 168?i110"‘°’ 1693:!:45“
AR rest (b.p.m. 152.5 +11.5° 150.4 4+ 11.4
LA play (mmol/L)* 2+ 08 {

RPE play” 143 £1.9 13.7 1.0



DYNAMIKA VYBRANYCH PARAMETRU

behem utkani
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(Narazaki et al., 2008)



KONCETRACE LAKTATU
behem utkani

HLADINA LAKTATU BEHEM HRY:

Zeny:
SFpram = 170 (11) BPM, LA 2.7 (1.2) mmol/L (Narazaki et al., 2008)

Muazi:

U E:S prum. 87% HRmax; LA 3.6 mmol/L
U19 prim. 91% HRmax; LA 5.5 mmol/L
Seniofi prum. 89% HRmax; LA 6.8 mmol/L

(Abdelkrim et al., 2010)




HODNOTY VYBRANYCH SILOVYCH PARAMETRU
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Kombinace koncentrické a excentrické svalové kontrakce
tzv. cyklu protazeni s okamzitym stazenim svalu
(stretch — shortering cycle - SSC)

. je podminéna vysokou urovni elasticity svalu, kontraktilitou
a neuromuskularni koordinaci




DIAGNOSTIKA SILOVYCH SCHOPNOSTI

VERTIKALNI SKOK
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EXTENZE V KOLENIM KLOUBU
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