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ABSTRACT

A Comparative Analysis on Cardiopulmonary Function
and Isokinetic Muscle Function in Sprinters and
Middle-Long-Distance in Middle School boys' Runners

Lee, Hyeong-Woo
Advisor : Prof. Kim, Hyeon-Woo
Major in Physical Education

Graduate School of Education, Chosun University

The purpose of this study was to compare and analyze cardiopulmonary
and isokinetic muscular functions between male sprinters and middle:
long-distance runners in middle school. The following conclusions were

drawn.

1. For the cardiopulmonary function, middlelong—distance runners were
higher in VO2 max(maximal oxygen uptake), MHR(maximum heart rate),
VEmax(maximum ventilatory capacity), and exhaustion time(sec.) than
sprinters. As a cardiopulmonary function is a more important physical
factor in a middlelong—distance race, high-intensity training may be
applied to middlellong—distance runners to strengthen the cardiopulmonary

function.

2. For the isokinetic muscular function, sprinters were higher in

maximum right extensor strength, maximum left extensor strength,

_4_
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maximum right flexor strength, maximum left flexor strength, maximum
right extensor strength/body weight(kg), maximum left extensor
strength/body  weight(kg), maximum right flexor strength/body
weight(kg), and maximum left flexor strength/body weight(kg) than
middle-long—distance runners. As a sprint race needs explosive muscle

strength, sprinters may have such training.

Based on the results, cardiopulmonary and isokinetic muscular functions
are connected directly with improved performance in male middle school
sprinters and middlelong-distance runners This study suggests that it is
urgent to apply a cardiovascular endurance improvement program to
middlelong—distance runners and a plyometric training program to
sprinters to strengthen leg muscle strength. Also, more in—depth further

study is required by further research.
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V. d+23

1. A#H7 =

1) H A2 F = (VO2max)

H A F S <GE 3>ollA Ha= npef o] S4 T 4A7 Ao 56.544+1.94
ml/kg/min® 2 ERRIL, 4 AT A 1.9442.44ml/kg/min &2 JEFS.
HAaadF1FA s BAFLE 523 ZJol7t e Aoz YR tHp<.01).

<E 3> HAYQAL3HHF (unit: ml/kg/min)
H o] I35 Hy 2 xF=HAM1SD) t
g TAAR AE 56.54+1.94
N %L; 3.806™"
b wAR A 51.94+2.44
*xp< 01
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2) A ¥94(HRmax)

Houkre <GE 4>l B ukel 2ol S S8 Adae 210.49+3.37
beats/min® 2 e, S4F AR M= 201.17+3.26beats/min 0.2 LERES.
Ak = B8 0w go)ak xpo]7l = Ao w LEFTHP<L.001).

<% 4> HuyAdue (unit: beats/min)
el a5 Had B FFHA(M2SD) t
. gAY g 210.49+3.37
A9 7 N
5.242
ABkp
gAZ dAF 201.17+3.26
##xxp< 001
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< 5O K vle} o] 4 A A9 154.4346.96
¢mino. 2 YEg 1, A 9AE HA4E 138.31+£7.960/mino. 2 UERG o,
A E G| Fo = BAFo R F23t AJol7t A= Ao = YEFHTHPL.05).

<% 5> HYEFI7|EF (unit: # /min)
Hol I% Ha 2 ¥FHA(MESD) t
Ao na = ZA" AF 154.43+6.96
RG] ook
1% 4.033
gAZ dAF 138.31+7.96
*xp< 01
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4) A=A & A7+ Exercise duration time)
AUETAEALE <E 6ol Wi vhel o] 4 FAAY A

1046.13+58.45sec® YE W, &4 @Ag A4E 974.49118.66sec®

Uetgton, HUE A HA M E FAHSRE fFofst Aol e Fo=
Y EFETHP<L.01),
<% 6> HAYLsAEFA T (unit: sec)

Hol I% Ha B xFHAMESD) t
Qo= = ZA" AF 1046.13+58.45 .

3.089
A &AL
gAZ dAF 974.49+18.66

*xp< 01
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AE $3 A2EL E DA nE vk 2ol §4 FAY HE
181.43+11.34Nme. =2 e, SA dAY A4-E 199.29+15.38NmO =2
Uehdon, Ay 92 Aaddds A4 o3 Aolrh e
23,
<E 7> HAY=E 9= A2 (unit: Nm)

el a5 Had B FFHA(M2SD) t
A =4 = ZA" AF 181.43+11.34
= -2.472
Al wSA A 199.29+15.38
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2) Hu2d #H= A
Aoy 23 Aee

4 T4 Aee

193.86£5.73NmLo. =
Fol st Aol 7t hehA

uhs} ko]

<E 8 A== F= A=9 (unit: Nm)
el a5 Ha 2 ¥FHA(MESD) t

A =4 = ZA" AF 181.86+8.57

A= -3.080

Al wSA A 193.86+5.73

*xp< 01
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= oksh ol §4 F A At

H
3, SAF Y HAgeE 137.71+13.17Nme =

116.00+8.96Nmo. 2 L}

debdon, Aoy ¢35 2ot EAdow ol Aolsl Uiy

st

<E O HAY=dE 9= =2¢ (unit: Nm)
Hol I% Ha B xFHAMESD) t

A =4 = ZA" AF 116.00+8.96

= -3.605

= wSA A 137.71£13.17

*xp< 01
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» A=y 3= 229

HoTY 25 =7H <GE 10>0AM B kel o] 4 T A7 s

LT
122.14+3.13Nme. =2 YEetya, &4 gAg A 139.86x10.81Nmo.=
UElsor, Hoddy 35 adgdAM e SAHeZ Fol3t Aol7) e Hoe=
e TH(p<.05).
<E 10> =28 F= =9 (unit: Nm)

Wl a% A7 2 EZAAMESD) t
A== T dAE A 122.14+3.13
#= -4.165"
= AT M 139.86+10.81
*p<.05
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5) AEY A2y = N2

AFGd Ay 5 ATHS KE 11> B bl go] S4 T34
A 306.43+128.45%/Bw o2 LFERET, Sk B8] A9 333.43427.64%/Bw o2
Uetgor, Aed HAo2E 5 AIHdA= SAHSRE fod Apolrt
UERA] e okt

<% 11> AE9 24 9= 29 (unit: %/Bw)
wel a5 Hy 9 FFHRH(M+SD) t

A .

P F-AA” g 306.43£28.45

W -1.801

T .

Az AT M 333.43+27.64
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A A F5 ATHS <F 12204 B npe} o] S4F S-AAg] Age
298.29+12.26%/Bwo.2 UElhtom, 84 tAr A4 336.00421.99%/Bw o2
eSS A Hd2d A5 AIHAAM = SAFLZE {93k Zol7t
UERA] gttt
<% 12> A HU=e = A9 (unit: %/Bw)

wel 1% J7 D HE=AHFM+SD) ¢
A
;;;a T4 A 298.20+12.26
I -3963
ﬁ—;a 9AY M5 336.00+21.99
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AEF Ay 5 F2HS <E 13olA Hi= nlel o] A} -3 Agee
175.14£7.47%/Bwo.= Yebal, §4 ©AE A4+ 205.57£19.56%/Bw o=
velgon, Aled Agoy 5 F2EdME BAHeR F93% Aolvt

i Ao Ehrh(p<.05).

<% 13> Ag9 IAgqId = =29 (unit: %/Bw)
el e q# 2 %EAR(M+SD) ¢

.

J;:a Z-3oe A% 175.147.47

os -3839"

;—;a oA e 4 205.57+19.56

*p<.05
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) A=Y AUy F= 229

A Hdy 5 S22 <AL 14004 His vie o] &

181.14+5.11%/Bwe.2 Ve, 4 TAE

2} 7 Aee

A 204.29+£14.66%/Bw o=

Uebdkon, AEY Agoy 335 2oddA: 2402 o3 zhels)

J= Ao R EFGTHPL.01).

<E 14> A HAuod =5 =229 (unit: %/Bw)
wa % Fa 2 ¥FAAFM+SD) t

gzia gAY dAF 181.14+5.11 e

;; B A 204.20+14,66 |

*xp< 01
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