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Abstract

Purpose This study aimed to examine
the acute effects of speed bounding combined
with blood flow restriction on lower limb muscle
power and sprint acceleration ability in male
youth sprinters.

Methods Thirteen male youth sprinters,
aged 15-16 years, participated in this study.
In a crossover design, all subjects performed four
trials under different experimental conditions:
speed bounding (SB) combined with blood flow
restriction at 60% arterial occlusion pressure (AOP;
SB+BFR60), SB combined with blood flow restriction
at 40%A0OP (SB+BFR40), SB alone (SB) and no
intervention (CON). Sprint time and velocity at
20 and 50 m., standing board Jump, vertical jump
performance and electromyography (EMG) from
rectus femoris, gastrocnemius and soleus muscles
were recorded before and after each trial (4, 8, and
12 min). Two-way analysis of variance with repeated
measure followed by Bonferroni post hoc test
was applied for data analysis with a statistical
significance atp-value < .05

Results There were no significant main
effects of time and condition and time x condition

interaction on sprint time and velocity at 20 and

50 m. distance. EMG activity of soleus muscle
(%maximal voluntary contraction; MVC), but not
other muscles, were significantly increased after
8 min (p<0.05). The peak power were significantly
increased after 8 and 12 min (p<0.05) while
standing board jump ability were significantly
increased after 12 min compared to pretest value
and 4 min during SB+BFR60 (p<0.05). In addition,
EMG activity of soleus muscle were increased
after 8 min compared to 4 min during SB. No other
significant differences were observed across
time points in all conditions (p>0.05).
Conclusion Speed bounding combined
with blood flow restriction at 60%AO0P can acutely
increase muscle activation in soleus muscle,
resulting in significant improvements in peak
power and standing board jump compared with
other conditions. However, these effects did not
translate to an improvement in sprint acceleration

ability in youth male sprinters.
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A15199 1 HANTITIATIENAULANA19YBLIAT (Time) Ana5alun1sIe (Velocity)

Time Condition 20 meters 20 meters 50 meters 50 meters
Sprin time Velocity Sprint time Velocity

(s) (m/s) (s) (m/s)
Pretest SB+BFR60 3.09+0.18 6.50+0.39 7.04+0.27 7.11+0.27
SB+BFR40 3.03+0.35 6.68+0.74 7.00+0.45 7.17+0.45
SB 3.05+0.33 6.63+0.74 7.05+0.16 7.10+0.16
CON 3.02+0.13 6.63+0.27 6.96+0.20 7.19+0.21
Posttest SB+BFR60 3.08+0.20 6.52+0.44 6.93+0.36 7.23+0.36
4 mins SB+BFR40 3.07+0.45 6.63+0.90 7.01+0.46 7.16+0.45
SB 3.00+0.34 6.75+0.75 6.92+0.24 7.23+0.25
CON 3.00+0.17 6.68+0.36 7.01+0.26 7.14+0.26
Posttest SB+BFR60 3.06+0.15 6.54+0.30 6.91+0.36 7.25+0.38
8 mins SB+BFR40 3.04+0.28 6.63+0.61 6.97+0.38 7.19+0.39
SB 3.10+0.41 6.57+0.90 7.00+0.30 7.15+£0.31
CON 3.01+0.15 6.67+0.32 6.98+0.23 7.17+0.24
Posttest SB+BFR60 2.97+0.22 6.78+0.53 6.87+0.37 7.30+0.40
12 mins SB+BFR40 3.03+0.25 6.65+0.56 6.96+0.36 7.20+0.37
SB 3.07+0.29 6.58+0.65 6.99+0.37 7.17+0.38
CON 3.04+0.17 6.60+0.38 6.99+0.22 7.16+0.23

SB+BFR60 = n159t5wuuA1nsglansiuiunisandanisivalsudenlaeldusasy 60% AOP

SB+BFR40 = N5 muunnselansiudunisandnnisivaieudenlaeldnsasu 40% AOP

SB = N33 5muuiInsglansauiu CON Waulvmuau Lifinnssenmasnielag

s = second, m/s = meter/second
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A9199 2 Wan1TILASIEAINEINTatUNITNTElAALUIRAY (Vertical jump performance) Lag

ANENNNTOLUNTNTZIAALLITIV (Standing Board jump)

Time Condition Vertical jump Standing

Peak force Peak power  Jump height Board jump
(N/kg) (W/kg) (m) (cm)

Pretest SB+BFR60 22.04+1.79 45.12+4.74 0.29+0.04 156.85+21.41

SB+BFR40 23.22+3.51 54.79+15.81 0.29+0.05 164.54+22.95

SB 23.87+5.03 49.79+7.67 0.28+0.04 163.38+21.60

CON 23.92+5.01 49.77+11.44 0.28+0.05 168.46+20.92

Posttest SB+BFR60 23.11+3.09 52.44+8.05 0.29 +0.04 161.62+22.90

4 mins SB+BFR40 23.41+2.96 56.45+16.12 0.28+0.04 166.46+15.30

SB 24.20+4.15 54.69+10.03 0.29+0.03 166.08+19.48

CON 23.77+4.92 52.93+11.33 0.27+0.05 166.08+21.04

Posttest SB+BFR60 23.03+£3.22 54.02+9.67* 0.29+0.05 167.69+22.53

8 mins SB+BFR40 23.36+4.69 49.32+13.14 0.30+0.05 170.31+£19.38

SB 23.07+2.22 57.62+18.75 0.29+0.04 170.23+19.65

CON 22.83+2.49 47.35+4.15 0.28+0.04 168.23+17.48
Posttest SB+BFR60 23.42+3.12 54.82+13.28* 0.29+0.05 168.19+20.47 "

12 mins SB+BFR40 23.80+4.67 99.45+15.38 0.29+0.05 170.62+17.72
SB 22.87+1.53 52.60+14.46 0.29+0.04 173.92+17.16"

CON 22.52+1.62 52.92+12.36 0.28+0.04 164.15+16.98

SB+BFR60 = n151at5uuAnselansiudunisandnnisivadisudenlaeldussdu 60% AOP
SB+BFR40 = n15aat5uunnselansiudunisandnnisivadisudenlaeldussdu 40% AOP
SB = m3Fmuuimnsglansauiu CON Reulvauau Liufinisilnlae

N = Newton, kg = kilogram, W = watt, m = meter, cm = centimeter

a o [

*UANANAUNOUNITNAADI98 190 ULA1AEUN1988R 0.05

o

fuanenanuluunii 4 sgreiidedfn1eana 0.05

)
o
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I10A519 2 WU N153U5IMUUAN
nselangaudunisdndanisivaliouidenlag
Tus9iu 60% fAadelasiduindsasaniiudy

@ A | Aw oo w
VRINTNARDIUTN 8 wag 12 agreditdudAnynig
adfszau 0.05 g1slsfny ALaduasidud
wsegsganazAtadolasidudaiiuaslunis
nsglanliwansnsdulunnideulunisvaasy was

TUNUANULANAIITENINNDUNITNAADY A Y

) A A A
PAINITNABDY UIAT 4, U9 8 haLuINN 12
lunndeulunisneaes NszaudedAynieaia
0.05 LAYAILAAYSLHLNIINISNTELAANA

A a X A = ~ YR
ASNARBIUAN 12 WinTuLlaiUSeuisununay
ASNABDILATNAINITNAAIUNTN 4 Tun153952
LUUNINSElansIufuNITIIRaNIsiraieulden

Tagldusediu 60% AOP o819itud1AYNIIanaA
J2AU 0.05

A15199 3 wan1sATEvaNLanasaauliiinaiuiile (Electromyography, EMG)

Time Condition %MVC %MVC %MVC
Rectus femoris Gastrocnemius Soleus
Pretest SB+BFR60 290.21+104.19 147.28+52.27 200.36+61.41
SB+BFR40 279.80+90.66 157.16+57.68 218.21+66.87
SB 250.02+77.57 227.24+80.29 293.72+86.96
CON 263.36+83.16 165.70+50.60 205.75+70.64
Posttest SB+BFR60 317.90+£98.35 156.75+51.92 237.21+86.54
4 mins SB+BFR40 294.10+89.16 169.51+56.73 269.37+87.98
SB 248.06+77.81 233.13+66.48 296.77+82.20
CON 263.23+89.17 153.59+46.60 176.88+76.17
Posttest SB+BFR60 309.99+102.80 169.24+54.59 251.51+£80.03*
8 mins SB+BFR40 286.12+83.13 181.19+58.27 214.10 £71.52
SB 218.10+71.16 229.07+70.00 270.74+83.30
CON 275.05+£86.27 143.11+44.40 189.72+64.04
Posttest SB+BFR60 283.83+91.76 201.18+62.57 250.64+96.56
12 mins SB+BFR40 276.30+90.53 174.95+55.48 268.65+90.81
SB 242.18+80.18 241.49+59.56 349.9+105.96"
CON 241.99+77.68 174.23+52.32 197.92+64.01
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M15199% 3 (59)

Time Condition RED RED RED
Rectus femoris Gastrocnemius Soleus
(mV/s) (mV/s) (mV/s)
Pretest SB+BFR60 335.28+104.56 141.94+49.52 197.59+7.02

SB+BFR40 283.35+102.04 159.69+54.51 220.72+82.28
SB 243.91+81.33 213.41+57.53 314.07+98.21
CON 231.45+72.91 127.34+56.13 149.89+51.69
Posttest SB+BFR60 321.97+91.73 143.36+49.70 263.33+69.21
4 mins SB+BFR40 309.44+89.53 188.92+57.40 277.83+76.10
SB 216.01+£60.21 202.68+58.30 276.11+£94.64
CON 245.84+68.03 142.20+48.35 185.82+61.44
Posttest SB+BFR60 310.72+94.60 167.80+57.27 255.25+81.74
8 mins SB+BFR40 279.11+87.48 174.04+55.70 206.29+78.39
SB 214.11+£61.60 234.25+70.53 277.73+83.86
CON 258.66+74.02 120.10+41.11 151.74+55.63
Posttest SB+BFR60 308.66+92.33 177.44+55.09 264.26+68.94
12 mins SB+BFR40 261.85+83.76 180.58+55.60 253.39+83.77
SB 2231247212 197.56+64.58 309.99+98.68
CON 231.17+85.57 165.36+£57.09 187.31£77.55

SB+BFR60 = n151at5uunAnselansiudunsandnnisivadisudenlaeldusidu 60% AOP

SB+BFR40 = 15195 muuinselansiufunisandanislvaioudenlneldusasu 40% AOP

SB = nM3answmuuimnszlansauiy, CON Feulvauau lifinsilnlag

%MVC = Percent of maximum voluntary contraction, RED = Rate of EMG development

EMG = Electromyography, mV = millivolt, s = second,

* LANANAUNDUNINARBIOUNTTYEATYN9EdA 0.05

FUansNeiUnaINITNAaeIUNIN 8 aglitudAyn1sada 0.05
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