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Effects of Iron Shot Practice Volume Based on Golf Skill Level on the Indices of Muscle Damage
and Fatigue in Blood. Ah Ram Suh, 1l Young Paik', Sang Hoon Suh, Hwa Eun Jin, Young Il Kim, Soo
Young Cho, Yi Sub Kwak? and Jin Hee Woo™. Department of Golf, Hoseo Umverszty Asan, 336-795 Korea,
"Department of Physical Education, Yonsei Unzverszty Seoul, 120-749 Korea, *Department of Leisure Sports,
Dongeui University, Busan, 614-714 Korea, *Division of Sports Science, Dong-A University, Busan, 604-714
Korea. — The purpose of the present study was to examine the effects of iron shot practice volume
based on golf skill level on the indices of muscle damage and fatigue in blood. Twenty four golf play-
ers were studied under conditions of different golf skill level (beginners, intermediate, expert) and
practice volume (100, 200, 300balls). In this study blood CK and LDH were determined to show the
level of muscle damage, and blood phosphorus, lactate, and ammonia were measured to see the level
of fatigue. Blood creatinine, and IGF-1 generally used to see the rate of protein synthesis were also
measured. In summary, these results are interpreted to mean that 1) blood fatigue factors, muscle
damages, and creatinine levels increased due to a rise in the practice volume of iron shot, 2) those
levels decreased due to rise in the golf skill level, 3) blood fators and creatinine recovered quickly
after exercise, however muscle damages did not recover even after 24hr. Therefore, both golf skill lev-
el and practice volume should be considered to prevent muscle damage and fatigue during practice

iron shot.
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E 1. 3R] AHF 54 (MeanSD)

a% N A ¥ (year) A #Hcm) A% (ke)

x4 8 22.60+0.49 174.00+1.41 65.60+2.06
=5 8 23.30+0.80 173.6012.33 68.20+3.06
K1ASS 8 24.40+0.49 175.20+2.71 69.90+3.19
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1§ 959 ok A) +5E8 32308 3] E4A71 3 B4 g P-g
100  160.80+13.95 186.80+14.06°  196.00:1566°  215.00:15.66  208.80:25.29"
2T 200 166.20+19.46 192801820  214.60£16607*  23420+17.217*  239.20+16.36"*
300 17400:21.00 2008022197 229.00:1740" 253001591  25440:21.26"  gea g
oK 100 173.40+1737  186.40+1563  194.00:1600°  208.20+1634  210.60+19.22°
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au/L) 300  167.20+18.02 220.20+45.97% 2256017377 237.40:2033"% 2452026737
100 16580:1528  18620:17.95”" 1942041738  208.60+1734°  21020:1676° 207.55%° .000°
ZF 200 171601624 186.40£17.77*°  203.60+17.39""%  220.00:21.42°*° 221.00+18.06"*°
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£ 3 A9 dugrd ¢

gl

A718 82 9283 2 IGF] ¥% ¥3}(MeantSD)

a8 9¢% kA A] +£E25 3] 8305 F-3 P-3k
100 3.5420.18 426+031" 3.56:0.20
23 200 3.5640.22 4434027 3.49+0.22
300 3.51+0.24 4.68+0.35™ 3.63:0.20" 2759 067°
100 3.6420.19 414+031" 3.55+0.21
27104 . ° b
(mg/d z23 200 345022 427:0.23 3.6410.18 7.815 001
& 300 3.48+0.23 443+0.30"* 3524025
100 3.43+0.27 405035 357+0.20 294479 000°
g 200 3.63+0.19 420029’ 3561027
300 3.52+0.24 445+0.29'* 3.62+0.20*
100 1.62+0.36 545+0.52" 1.72:0,18
23 200 1.67+0.26 5.72+0.50" 174021
300 1.61+0.17 5.99+0.43 1.82+0.25 13.744° 000°
100 155+0.21 563+0.49° 1.780.21°
%g)\\l' *@ @ b b
(mmol/L) z=3 200 1.8120.18 5.06+0.47" 1.79+0.20 0.51 950
300 1.7120.19 487+041% 1.76£0.21°
100 1.80:0.22 4.72+0.56° 1.71£0.23 2668.076° .000°
g 200 1.64+0.21 492:048"° 159+0.21%
300 1.8620.19 4.75:042° 1.72+0.20°
100 34.60£3.01 108.40:7.39" 35.80£256
23 200 32.20+2.56 133.60+8.09"* 34.20+1.94
300 33.60+1.85 147.4049.26™ 36.60+2.42 11.161° 000°
R 100 32.402.24 103.20£6.97"° 33.40:2.87°
Yo} = 4@ b b
oL/L =3 200 33.00£1.90 117.00£6.96 34.00£3.16 18.117 000
(umol/L) 300 33.20£2.14 125.60+7.23"* 35.60+2.33°
100 33.60+2.06 100.20+8.35™ 33.40+1.85° 1912385° .000°
3 200 32.80+2.48 110.00£5.97"*® 34.20+2.14°
300 34.00+2.45 119.20:8.80*¢ 35.00+2.28°
100 431.20+18.45 464.80£13.66" 434.60+14.9
237 200 435.00+11.80 472401337 442.6028.16
300 452.2011.29 479.40+18.49"* 448.80+8.98" 4.413° 014
IGE 100 446.80+15.55 465.40+18.51" 438.60£13.31
) : =3 200 445.80+16.23 466.20£17.19’ 448.80+10.17* 10.578° .000°
(ng/ml) 300 444.80+13.79 482.00+17.66™* 445.80+11.41
100 433.80+19.99 456.4019.22° 437.0011.15 115819°  .000°
g 200 444.0028.74 466.20£13.30° 445.20+13.35"
300 432.60+9.89 475.80+13.95" 435.60+13.84
alg; bidFH; a7
«tA A o) thgt -G-8k zpo); #1008}e]) th3 Foft Ao, @zFo] gt Ko Aol
etttk 2% $ 45 2ol A7t 43 F7t SATH4L vHd, Y AAAFFY 0% 24 EFAHE

Ao g ofnl=Aty At F/HE TR BIY)E A, B
3 A $FA F/EHE YRR grYele A9
TAN(total adenine nucleotides) ¥2] FA& 3 AP =
PNC cycleol A} BAHE Rojx, ofuli=ite] tjate] o3
Z7ld e grYo}l k& dB2 B 2L &, &% &
oF2 o} adenine nucleotide(ATP, ADP, AMP)7} IMPZ
2&)5E FAPNC cycle)ol x| BAste Aoz AR &
o0 ol ATP o] &-&o¢] ATP AFA & 2dste B2

o), ¢t ole] FE7} 13-180umol/L7tA F7HH ATt B
aFAA, ol 5 AroA e opuliite] A 7]4
b T n AoH22] & A7 AR, 2FETe EH 1L
FIAEAA ¢EYt vEE 53T ¢ @A vege
H, o]& FAIT &5A defve BCAAY] 4483 54& d
glog AAG F Atk F, 2F2F9 AF AT 52
2 2¥20& 2431 BCAAY My}t FUkeH HdY
s

BCAAZL atHe FAdA oj&dte AL 2 TR



a-ketoglutarate Fx= 7484 "t} a-ketoglutarated]
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e 7 2]
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oz ¥ %

8= IGF-1, 3ol s

IGF-I ¥& W3t <3k 3> vehd wpghzo], 1%, 4
#F, 23 A7A FEFAZE AN AAFEA A5, 2
B 2FIF 2 FHF Aole QUeH, GFFAME
TF 8 A 100€}9} 3008} 7hell, 3)530%A) 100€}9} 200€} 3H
oA SAROE 9% Aol7h ehdTHp<05). AUAI70)
WE ols RE UM £EFE F P} w8 FEL
BolEhp<05), N2 BN #202 HBHA

ZejobEl Wk <E 4o Ut nazol, A711A
gk FAAT} Ve on, AAREA A, AL HlaEAM
EFFEA FAHSE F9% Aol7} UK p<.05), ¢
A St B B2 749 AtolE VEREA] kit

BAAY &5 ZEE s e =72 AT A
< o] % &Y 44 UaH-(insulin like growth fac-
tor-I; IGF-T)o|t}. ZAZF &-5% 48 3% IGFI §A4 o
€09, 259 FolAE AFL TEY Y2E fE
ANZIE AT & Htle] I4HQ0 IGF1Y 84 94
7kA717] w2l o A8
A 27| e Z2udd o
IGF-I =& o] &3t gt £ d3dd, ¢tgAd) Hle] &
EFHA ¥F IGFI X7} A4 Jelyge, 3089 3=

£l
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e AR F59 JAME(local satellite
cel) #Ago] HFALU[IZ], =FHF HAHAEE <&
(sarcolemma)¢} MX 95 FY Alo]dA ZHPOEHN &
Bz} o] 2o Atk k@, X R g QoA IGF-19 2e
Hogue FA o7l 5 JAHE ZHAN £3
sr, 8¢S gt 2 234 3502 2§sto AL
7} 433 ATHI8L. ole RN FAAE A5 A
o 93] g% Wi AFdde AL 9uldy, o & 2
AZ & o 2 dpoMe] Az RE BE Fr9 d43<
TXE olo]dd AF Ago] IGFIE A S/HAS & &
AReH, AR EA BE Fole v B 4 o

AYotedE Aot o] RAEZAM A olEd FHL
THZY CP FE94%E o] 7] &, F#olelde
oY A4S FFse sfue AEE AHEEHI Aot AAFA
94 WAE 2dske Yol FEe AYolEdY e
2 AgHo RE FYHD A AFE B3 WEHe
[10], BA7HY u3 T 5 Al THZAA ATP B4& 93t
o330 o At et 5 55 F 5o
U =9 Foted HAFSE FHste A& ATP-CP sys-
tem®] BHAEE oS58 & = ARV} E F JAoh23] £
Aol A ofoldd Ak Aol ot A olE )3 &89 Hx
& #FHY] S3ted EF ZHolEHY vEE £4% A4,
dFolY dgFel wE Aole Yehta] kA, A
719 AAM = FAA HlE E5FE AFo A Ve
o FAHLZRE RYsUTh ole SHZ AFHo
ATP-CP system?®] &4 A= xol& FEdA= & 2
HHen, A 2 otd olstzgo o] AP Ao}
Hd& &5 F JEUANZ ojfd] Ao g wEHASS
noEe dde & 4 ot

2 AFE 3k ofo]dd AF 3o WE HF 2

E4, 9284, IGFL, Zyolgd £F0) £dx

o7 AAAN FFOo7 Folsgit) o B IGFI ¥ = Z Z&A A
Aole FAZ oz UJelA ggAw, Agakd o3 A}ol i3 o} A%
= 300e} 2N 71} & £XE YD BAHeERE & Fo] FRHoZ JFL P S ¢ 5 AU F 24 A
954t} EEZQI CKe} IDH = 9 HZEAQ ¥7)23, 2%, ¢
E 4 3970 dgued 98 A7 8% agoEd S5 WsH(Mean:SD)
1% AL SEA A +5F8 352472 F-3 P-gk
100 1.07+0.07 1.150.10" 1.07£0.07
23 200 1.070.05 1.17:0.07" 1.06:0.04
300 1.08:0.22 1.18+0.06" 1.07+0.05 950 389°
100 1.07+0.02 1.1410.06’ 1.05+0.05
AgolEd . b b
(mg/dl %3 200 1.06£0.03 1.14+0.07 1.09:0.04 1.948 147
& 300 1.09:0.05 1.17+0.06" 1.05£0.04
100 1.08+0.05 1.1520.07 1.07+0.05 2724 000°
b= 200 1.07+0.05 1.14:0.07" 1.08+0.09
300 1.08£0.05 1.16:0.07" 1.08+0.05
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o sty A} ARPel e A7 Bad Aoz
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F6R)22 o) 47 e o

2
(100, 200, 300e}) 2.2 dste ¢ AP NEz E3
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18] 3 IGF- [ (insulin like growth factor-)3} =Z#o}E]d 2]
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=1
LI
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Bgor, dgFol 37484 vt 2 &8 YERST:
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