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2 s e A4S AR FR3AF, FA, Aol thE ACE -412F oA o) 541}
FARNY 558, U] B T BHoE, tittu ARE HHE AhE &
A2 AFZ|(dA 277, o2 7)), FAHCEAF 207, oA} 18%), AR(ERF 257, o=} 8%)
202 ASHF SAACERF 177, o7 6%), A 1287 o & st om, {7, Faks
+5ed, TUEE %@3}04 o|5 HITe] TS I A} it 2 AES Al
HHE Aes9] ARl wE |, o AeE9] ACE f-42F S JAES AF7|ek EA19
A IIDYDDE =2 OJIZP—Q IDYIHDDY O &2 Uepgton, Ao FA=2 ID)ID DD
P o7, AXE2 IDID=-DDF o8 Yet ot ek 7ol §-o13k Zpol= UehtA] gl
5 e AIFREE ACE §-A7F b gt - FAk 558, % {holl {23t Afol=
UERA] oFdth, ACE 414 T A2 dAA4=52] 7d-9-olli= DD} Z|chjAkaAd H ol vt
FoJgt Adol velgth oz =5 Z-oll= DDF I} AlF & mFukiet dasdo] vEky
i, DY o] =4, DDEF I U Eo ARt §-03k o] Sl AC R YET
ol o] Auts ulFo| & uf Py A= A5 AIFRFY ACE 44 T a7t
gt Zpo| 7k YehtA] 9kokar, W A4 H5F ACE gol|4] 1 at IDFo] DD 2] 72| 21|
AE H= o2 Yeh T B3 Tl Sle A0R AR, o]E FHAkel f, Tk
4 559 ol AR W2 ARAo] ol AR BRIt ofA5e] - ZUEoAT g5
gt Aol yeRd 212 oz 2o wistel ARigo] Sl AeR AZ4HL,

FHO: ACE R CHEY, R, PAAY 2553

o] el Falo] Goleitm upARlglEe ATt AT A,
* hecho0100@hanmail, net
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A

= YA o, A= 2 A Ao S8 AL Qloh A A

A DNA 5479 67] AE 2tolE Wkt QMY 558

Aol wet AHATE, 25 99, B34 T 2 ol ohEA UEhTh
2007} olAre] Tl FEY 2 El =(nucleotide) Ho|7} A7 W -5 3y TR, 187]

TG FEYLEE HoZt Hold 5ol FFE vH = o=

al., 2009). Stubbe et al.(2006)-> ¥ 77H=ro] HYslil = 7

Fn|= Ego]dE& w2 A 255 gl iRt -4 48%~71%2kaL e Rleh -4

0:

1

U =7 A9 AltlA Ble(Wolfarth et al., 2005)3} 22 25 iy} PAH thofet 4
3] 20%~80%F 1A AAJRIHAL SH3iTh T Bouchard et al.(2011)&] AA=tof| 25}
LA HTES oF 47007F 2] aglef ofsf| ATl skich Y19 A AifollA
SELRL U9 O 4 54 J1AH, ol Hold 55§44 Wste] Ty
2 APsp) 98 2 ol2d 727t Halr

ACE(Angiotensin Converting Enzyme) -3-44}o]| st X8 Hof o= 1998% Montgomery
et al.(1998)]l oJsf A|=ate] IAE 7|&3t =] HlolH(Nature) A|of] Hr3E=|THA] ACE
FAAE Y wE fAR 29 Ak ACE 32k faARg ol whebA 1,
ID, DD @9 A 7H| = 75t o5 FAXES 3ol webA QA 247 e d%F

.

o

= "Xt

7old, ol H-8=t(2011)0] oSk =7heaE A 11783} At A= 169 i
o7 e dA AvE Aoy ApE9] ACE G4 @A w25 A Ad 1Y
22.3%, ID3 40.7%, DDY 37.1%S HIildlo], ID)DDYIIE <=0 2 Bx3lciy 319t &%

o] T7ot Fefoll wt AR 550l TaAEE HdoAs A dHE-FHA
allele)?] W=7} AfH o2 =2 Ao 2 HIAE T (Myerson et al,, 1999), A&
AHD allele)= L2101 & Uehls 89, 295 896h= S804 52 o522
Ueld Aoz B 3w QtiNazarov et al, 2001; Woods et al., 2001), Rankinen et al, (2010)

o o3tH AA7HA] ACE FAA= A7|8 T SA R performance-related gene), 2 AFHE

b

u)

N ol
Jo

2
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0]Q} Zro] ACE §-#Z} thg A1}k A2l (Folland et al,, 2000; Frederiksen et al., 2003), A4
S HA(Fatini et al,, 2000)2}2] A AFE0] KL%l 9l o, ACE F4A}Fe] 7% th 3]
1 A B A Etstal SAkE gkl ARt At Aol sl =gho] HaL
U= Aotk

A HHes 29, AT 2 AR A5, Jo] Zagh
el Az zo|ty, WE A=A AR ok 3F @4 5 shRlY| uhefe}
Aol gtk a9t Algtel wef oh=27] wiZo] A o AdRe] dAE thE:
(Nazarov et al., 2001). EjEE=oA AF7]+= £ 2k AR}
o] s2to] ke g Walehs A4 s4e] L, FAE Al

W Eo] gon] Yol Fafo] £F o|R glow], A WALEN HALES 5
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E 1. 97 ti¥RIE

of A= =4

- o1 s HE RIEENES

= (vear) (cm) (kg) (kg/m?)
A= @AHn =27) 19.70%1,03 176.44+5.59 70.50+8.73 22.34+1.75
(n=34) J2Hn =7) 20,00+.82 169.27+5.45 62.67+6.35 21.84%1.15
=) @AHn =20) 19.35+.93 173.95%4.77 65.03+5.13 21.49+1.50
(n=38) oI &H(n =18) 19.50+.92 162.22:54.40 55.8244.73 21224172
A YA (n =25) 19.64+1.25 175.08+5.95 68.95+5.55 22,50+1.56
(n=33) 2K n =8) 18.88+.64 159.50+5.88 51.11+5.54 20.08+1.58
iz dHn =17) 22.94+1.82 173.59+5.05 74.06+9.28 24.54+2.59
(1=23)  A2Hn=06) 20.50+.55 163.5013.99 57.02+7.54 21,322 44

Values are MESD

O AZF FA72 =

HUAE A 2 Aol of smlo] Folg AHste] &3 A2l EDTA wbee]
HobAl 3 Coﬂ/\ﬂ ELJJ-OP Nucleospin blood kit(Macherey-negel, Germany)< ©]-8-3}¢]
DNAZ Hestgict

iﬁﬁﬂ% O] Buffy coato| A 200u¢ 2] AZE EHof proteinase K25u02} Lysis buffer(B3)
200uE E3F3E & 10-2027F voltex SFaL 70°CollA 1587F WES-A|Z Tl AZo] 100% oflgt
22 78] voltex g & Nucleospin blood columme]] £:7]3Z 11000Xg(RCF)ol|A] 157}
AR YAEe] & BW buffer 50002} BS buffer 100405 70CE g
o A713t & 11000%g(RCF) &) L= = 15 SoF ¢4

o] columm

Halslo] 100400] DNAS 325190
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(2) ACE &4

FTHRARES(PCR)O 9J8f 555 ACE F-4A= A7]95oll Sal o AdS &3t
SZE §HAAE 1% agarose gel A7] G50l E3F F 100VE 3027 77|95 stk
71950 2J3f o]F% ACE DNA&= 1 alleled 79 433bp, D allele 79 133bp A7|&

UERfH, o]& o]g3alo] 11, ID, DDES FEsIITH 1Y 1),

500bp

200bp
100bp

M: Maker, @: 1Ig, ©@:1D¥g, @: DDY
ozl 1, ACE A=A} I/D kM PCR Zxf

]

& g, o) S sinke A2l ool ol £EE B 4
9= all-out AE|7ER] AA]5}H Cosmos(Quark b2, Ttaly) 5712 BA A&
°o|-8

At B
B3te] ZEAEAS Sleow, 4RSS AF T HALHAES S

@) F4 79 273

AR 19 242 Wingate WHS A A8 tHInbar, Bar-Or, & Skinner, 1996).
20Wattol| Al 60/4-9] Sz 237t FHlE= St AAF oot I dAke Al ©
0.07kp, oA AF T 0.05kpE 2HH HekE MO 3027 AHA o|=wulg
(Excalibur, Netherland)& St} o|nff 52 F7|9ES AFoH, AlF & 92 ¢t
W 9912 AEshih
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TUE AL o|F oy R] HIAA E=(DEXA, dual energy absorptiometry) 2] H2]&
m Lunar, USA)& ©]83lo] mjgx}=e] Zue s =4

2}
~!
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Q0
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—
Q
sl
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Q
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3. A=A Wy

B odge] BE ZARE SPSS BAZRIY 22,08 o]&ste] BE ztEo| tiFt % %ﬂ}
HEZUAE A B3t B s AREel mhE FAR g oy
2} B3zof sl Frol AT ARy tesH)S AABFG oW, SA2} thE Ao W2 S —‘,j‘*}ﬁ\_

hejel FUE Zpo] HSE $i8f dYHFEH(one-way ANOVA)S AA|8H I, AFSAH

2 1SDZ atgith HAUE A4S0l A4 el w2 7F a9l 7k B4 AES 99
Pearson’s A4 (correlation analysis)& AA|SFFH oW, = 2F7 9] 7MdHSL p( 052
SHATh

1 BAE A5EY AFRFl BE ACE SH4 54

e A ARl uhe
Bpel gk

(3£ 2)of] YERd Biel Zo] il Ao ARl uhe ACE 74t thi/d2 |t
O] B AF7= U7 44.4%, IDF 33.3%, DDF 22.2%=2 thE-F44F 13 61.1%, DF 39.8%
2 UeRgon, ZA= 18 60.0%, IDE 25,00, DDE 15,008 tH-S A%} 18 72.5%, D
42.9%% UERGTH AL 118 40,00, IDE 56.0%, DDE 4.0%2 &A%} 18 68%, DF
32007 VFEREO M, Rk 118 41.2%, IDF 52.9%, DDF 5.9%2 i34} 18 67.6%,
D3 32.4%= urebgtch
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EiAE ARl M8 ACE QTR O

x9| 54

E
0

E 2 EfET MeE9 AIEFEol w2 ACE SFA} CfeM Azl
TR CHE! AR}
7 g : :
I ID DD X | D X
AF7] 12 9 6 33 21
(n1=27)  445%  33.3%  22.2% 61.1%  38.9%
= 12 5 3 29 11
g (n=200  60.0% 25.0% 15.0% SV 72500 27.5% 1.418
=178 =701
(n=89) A 10 14 1 P 34 16 P
H (p).05) (p).05)
(=25  40.0%  56.0%  4.0% 68.00  32.0%
izt 7 9 1 23 11
(n=17)  41.2%  52.9%  5.9% 67.6%  32.4%
AZ7] 1 6 0 8 6
(n=7)  143%  85.7%  0.0% 57.1%  42.9%
ZA) 7 9 2 23 13
oj7} (n=18)  38.9%  50.0% 11.1%  ©07 6300 36.1% .257
=41 -
(1=39) A 4 2 2 p.418 10 6 p=.568
- (p.05) (p).05)
(n=8)  50.0%  25.0%  25.0% 62.5%  37.5%
ot 2 3 1 7 5
(n=6)  333%  50.0%  16.7% 5830  41.7%

[=2IT+ID, D=2DD+ID

o7}l A9 A7) 118 14.3%, IDE 85.7%, DDE 0% = 8- A2} 18 57.1%, DY
42.9%= g o, A= 119 38.9%, IDE 50.00%, DD 111%E 734} 19 63.9%,
DE 36.1%= VERGTH AMS 118 50.0%, IDY 25.0%, DDE 25,0%= thy-S
62.5%, D& 37.5%2 LFERgdon 278 118 33.3%, IDE 50.0%, DDE 16.7%2 tjH-6
A2} 13 58.3%, D 41.7%= LFERdth SRR T el9ds) Bxl 7+ 12 7o) £
HO R FoIgh Afol= YERA] eFsdth

A4 19

2. AT M5 AT

HY HHEE el AIRREE f, T E5ed B SR Apo] E4E =

(3£ 3)°f yehd viel gk
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E 3 g AR M489 Al

o

(=)= [=] = o — ru |
Y 7, FMAH 2ESY E 22E Zo
C

B of A B D F el Post-hoc

VOmax/kg  56.0049.37 48.91F4.73 44.18+5.73 42714673 17.166 .000 A>B>CD

PP/W 15114220 14.44%£1.95 15.84%£234 15.14%2.00 1.573 202 NS
o MP/W 8.96%.75 8.62£.76 8.78%.72 8.18£.76 3949 011 AC>D
=]
Arm BD J93£.04 1.08%.11 1.08£.09 1.01+.16  13.123 000 B,C>D>A
Leg BD 1.54%.07 1.48% 14 1.57£.10 15113  3.012 035 C>B

Trunk BD 1.04%.04 .98£.07 1.06%.08 1.02£13 3913 011 AC>B

A>CD

VO,max/kg  45.92£8.36 41.85%£3.17 38.15+6.00 36.00£5.29 4.723  .007 B>D

PP/W 10.83+1.46  9.86£.99  8.61%£1.65 8.28+1.92 5207 .004 AB>CD
ol MP/W 6.40£.66  6.02£.37  531E064 49396 9.163 000 AB>CD

Arm BD .83%.04 1.01£.24 .86%.12 .82+.05 3,191  .035 B>AD
Leg BD 1.35%.04 1.33%+.06 1.34% 12 1.26£.08 1.651 .195 NS
Trunk BD .95£.02 97£.04 971,10 90,05 2,016 130 NS

NSt not significant, AT A7), B EAl, C A, D o, Vomax: Ak, PP AZT w2ms),
MP/W: A|F Htuk$], BD: bone density

HAAE2] AR AF7I7E SRS =0k APtz Atolof Atol=
floLt FAETE SRATH(p(.001), AR Mg TS AF7I7E ATt
Hoh 900 A E ti2atE et FosHAl Eth(p(.001).

Aol ARl wheE A whelellde AS o w3 whefoll A ek 2t 2
Tk Apo|7F UEhA] gkgtod, AlS o Bt wheloxds AR7IeF Aol ki) £3t
CTHpCL05). BatuhjollA AF7I7F A =9k AT dizgto] AlREnh Sgint
(pC01). ARAIFES] ol AT HAuet Faute AR FA7F Al
=il folshAl wotth TEEolA s HARES A HollA FAleE Ale] izt
AF7|ET Fo3HAl =9kaL(pC.00D), HEl= AT FA Zoll, B8 AF712k Aol
FA bl FefRt Zpel(p(.05)7F UERt o™, oJx}52] ol o AR FANLE AR 2}
iz Zhoflet froJek 2Fol(p.05)7F UEb T



FAE ARIQYCI T2 ACE QEFI 3%l SHI @, Ruoy 955 2 BUEoQ 3Ry 263

1) ACE $-87 ko] we zjo] 24
dEE A450) ACE 47} T e §, Tk eE5E 9 FuR 7ke) Fo]
BT (F 4o e e} 2,

E 4. ACE RTX} CHadol| ME 7, Fiad 2558 H 229 24

B ol Il ID DD F p Post-hoc
VO,max/kg 47174892 48.6418.57  53.3817.83 2241 113 NS
PP/W 14944217  1543%238  15.15%1.39 .486 .617 NS
. MP/W 8.58%.68 8.73+.83 8.95+.97 1.050 .354 NS

=

Arm BD 1,02+, 14 1,03£.10 1.00£.11 153 .858 NS
Leg BD 1.54+.12 1.52+.10 1.53%.10 .257 774 NS
Trunk BD 1.04£.09 1.02£.07 1.04%.11 751 475 NS
VO,max/kg 40424527 42381640  306.50+4.90  2.097 138 NS
PP/W 9.44%1.71 9.95%1.48 8.14%.98 2.869 .070 NS
MP/W 5.65£.76 5.96£.81 5.42+ 47 1.297 286 NS
° Arm BD .89£.10 .89£.09 1.10£.48 2.880 .069 NS
Leg BD 1.35+.09 1.30£.06 1.35%.10 2.501 .096 NS
Trunk BD .97+.06 .94+£.05 .96%,10 .884 422 NS

NS: not significant

3. BIHE 450 ACE §A] THE AREA

1 A ACE FAA thg Aol mhe i, A S5 B TEE WY e
A Bik= (3 5o UeErd viel A

A B A9 ACE 37 BT ik 2558 WS A2 DDY
AR Ak HF oA o7t Aol Yebdt ox52] Aol D the| 51
T Ztoll, DDRE AET ¥ Auhe], & SUE Zhofluk f-ofjt Agdo] yebth 11 9
oM E AR W2 Aol yERsth
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E 5 Hid BT M4S0| ACE SMX ChMol ME 7, SAAH SE52 ¥ ZUT Holnlol
AHEEN
8 ol VO,max PP/W MP/W Arm BD Leg BD  Trunk BD
13 TR -.146 -.098 -.128 -.008 .066 .082
(n=55) iz} -.064 -.044 -126 -.096 281 196
D =] 009 1102 045 043 -.076 -128
(n=57) o] 7} 252 270 242 -156 - 349 % -209
PDF ) 208 % -.004 126 -.053 014 067
(n=16) ol 2} -.285 -.340 % -.181 371 118 031
* p<.05

T3ETtaL stlck(z] 7 =, 2010).

S ACE 332 fgoll webA 10, ID, DD L] Al 7 & BREled] ol 42k
3ol wheba] 1Aol| 77 oh2 RS wiXich dAS, BrAn 2AHEH2002)= AR TAL
5207, AARETAG 147, olxF BES| A 123 ti o e A3t o] DDY
of 3 HthikadF ol FAR= 0.5ml/kg/min, &= 0.94ml/kg/min WA UFERGA T
FOJgh Apoli= YA Fgkekar st 7ol F(2011) @A AT AFo]d A
4= 119, At A= 168S o= ACE -34S A% A3k 13 22.2%, IDF 40.7%,
DD 37.1%% uehfo] IDF0] &2 v]&YS Huslglry, e-fAd3 FEa(2008)0] <)}
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il 5
41.7%2 7P 9801, IDE o] 33.3%, [IF o] 25%2 Histct duele I1g 33.6%, IDY
47.3%, DDE 19.1%, -2/ A5 1 25%, IDF 33.3%, DDE 41.7%, A4
K250 118 37.8%, IDE 51%, DDE 112065 K13}tk Alvarez et al.(2000)9] 25}
607 ] AL E FAg(Ato]lF 259, AAE 2y 207, W& A4 15SYES o=
Atek A3t ACE R34} v oA £ IF B5F ID #2H|E0] 9kon, dukele] His|
<. A Bt Eol a3 AP ol g Ak Rife] g Hel
Ao)al, Y FAA7 |5 A7-42(2003) ol A Hagh 31=3919] ACE HHg A 3t 113 37.3%,

55.1%, DD 7.6%e= v|5:gt ZA3beirt, 12|31 ACES] DDE I HadAdo] w7 et
g Aabs AT Bk ofEl g oSshe AAREA ] THeAE AAlERAL ik
Rankinen et al. (2010)¢f] 2]} dx|7}A] ACE A= 74718 T 54X (performance

E
related gene), & AHIEE= BHFOZ FAM F52T) FARRAQ) 12T} TS FA 9

= A%

o)A 5(2005)0] A3 AZHE A4 1T 40.9%, IDF 46.2%, DD 12.9%2} o H-&
AAR FEPS o= 1 hH-FH4R} 57.8%, D AR 42.2%02F 72 vlS=3st A=
et it & AtollA vehd dakE HY A5 A9 7led Alge 245k
AFE71et FAes AYATS Zol IDID)DDY =02 At o] =2 {AXE S ek
Rot AHE @5y eyl I EE= ID)IDDDY ] =8kt Ty oA deE9] -
o= FAMITet thEA AR7Ief A BF e feiAdo] & ID)IDDDE | =3k
I, ARIRE ZGEEo] =2 IDID)DDE o= Yetth o2t Ayt AlRh-aol whet

A9} BAS 713t A 0] We Fuwhl £ 4w 9 W FUAg 5o 2
WO =

A7 Aoz AZER, - oA Thol| Afolrt A7) = RS AR E40] & © 24
2gek= AR Azt e el (011 0] AGEt A E WA A4EQ] ACE
FAA A4 IDDAIDE M= 2a th2A Yepsth /4 5(2008) %= dukel
1ol 33.6%, IDFo] 47.3%, DDFO| 19.1%, L3} 319 A4S g0l 25%, IDF 0]
33.3%, DD§o] 47%& Righ AL thxtyt zfo|7t Q= AR AyztHr),
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olFel 2yE s & o HiHE eS| AlgREol wWE ACE 1A thgAdell Abe]
© YERA QR8T oA D tif g2k e A9 2 A= 52 Ao yERd

AL FH B4 ATl webA oire] ol 9l Ao® AzbEc

2. BAE A4S0 ACE S04 4T §, TAkh £55E Wl B IUE)
o] A%

ox
I

HHs AR M5 3

o
2
_\::l‘
2 5%%
!
H1

Tl BAL A%sl SHe Pt Qukow sie] @ wo] Algte] Hofaty] el
B Gk 5L B0 39 A B 9 E9 Fo) o mhE S-S 5509 5 olek 2ol
WE BEe SEMTL FA] AL Foln o B PR AZEE SUT 5 Ut

ACE A9 9, FAR: 2558 2 BWE 7ho] I3 xoli= hehbA) ookt o
oA 50] A FUECA IDF b FI3 Hfol7} Lekleh. olefat A 1G] 7S
o Ak B4

ZEA| AL Q)a1, IDFPR] ¢ S8 e S 297 sk 54 wjZolth
ACE f-8A}9] 11, ID, DD9] t}3d/d-& 2] 9 dHof|A] ACE 849 Fieof JaFe m|zltt
(Alvarez et al., 2000). DDES 7}
e 7 We SRS ek,
o] QoA ACE $AAHE Al ST BE SRR AREE A 2R o
T ACE fztel &% Tejar ghelel AtAI7E qlokar HuEa Qltk Folland et
al.(2000)Z 457t S 5 5= AR Ay, D allele tHEANFO] e W2
S7FFATHAL shRlon, ACE ke it #do] = & dvke 285 W3lth
Hruskovicova et al.(2006)2 ACE t37d Bheloll whet - - Aty o5 Ao wiit=
Aol g BHAsHH:, =3 250 TRt FEjol uhet fARA 55 o] S aAlEE A
M= A HHFHAKT allele)&] M7} A om 2 Ao® HIiEglal(Myerson
et al., 1999), A4 THLAARHD allele)= EHol TS Leh e 228 a3}
= FEA 2 302 e Zlo 2 B EQtH(Nazarov et al,, 2001; Woods et al.,
2001), ©]9} Zro] ACE §-AA thg A3} A= (Folland et al., 2000; Frederiksen et al., 2003),
A EH (Fatini et al,, 2000)1+0] HHAo| st AL E0] RUET O, James et

R
_|):
ol
(0]
N
o
Hir
Mo
off
H1
i
v
o
=
K
5
rr
of
e
o
£

r



Al (198) & LBHSES O R ACE Th AT oA Te9] BIgS ATE At 9
% = ﬁ%

O
A% A4 S0l £ GRG0l BT, ARMSES] A T Lol B f
AAGo] W Aoz Azt

ACE §4A= §4kh et e ARR AR E AR 9RO] o L= ACE G4k}t
< 9 399} AFIA V) Qltte AEEo] EaiE 3l QItk Hruskovicova et al, (2006)-2
ACE TR Aol T2 & - BALY 2% 2129] Bk Aol BTslglon], gAAY oF
S8o] FaAEE FJdolAE T alleled] HE7l AFoz & Aoz HuEy
(Gayagay et al., 1998), D allelel= ZaFA 0] F1& UER: 2urela)l 28 Qe 25
o =& £Fo0F et AR ®HIEQITHWoods et al., 2001),

AlG7HA] ACE #7d2F v gdoll A T o QIAke] HIE7F 27 (Gayagay et al., 1998), <4
A7 A(Myerson et al., 1999), AFFQI(Montgomery et al,, 1998) 5 &= Ak Xtho)|
A e WS Weon], D oY H9leh ATRIE $8 Hrio £ NEs e
Y thWoods et al,, 2001), L&} APALEL wlZo| wiebi =1 (Rankinen et al.,
2000), A A”o|uf -2 Fg(drifollA] G mZIthal st¢ick(Pasha et al., 2002).

2 AoflA PR TR BT Folet prelAdo] UEhbA] eisren, oA
o] DR theie} of Apho] ek, DDRoIA: B3t ol 4 Aol Y Ao
ekt w73 A o4 o] Atoll ofshd Bk wid-HAl 2 Al AR W gt
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Abstract

The purpose of this study is to investigate the relations of angiotensin 1-converting enzyme(ACE),
alpha-actinin-3(ACTN-3) gene polymorphism of tackwondo athletes in different competition types(kyorugi,
poomsae, demonstration group) and their aerobic, anaerobic performance and bone mineral density(BMD).
The subjects of the study were 128 elite tackwondo athletes and physical education majors from University
Y. The experimental group that participated in the research was based on 34 from Kyorugi, 38 from
poomsae, and 33 from demonstration in taekwondo athletes while the comparison group targeted 23
athletes majoring in physical education. Aerobic athletic ability was carried out to the all-out state by the
Bruce protocol, and anaerobic athletic ability was implemented by the Wingate Test, while dual energy
x-lay absorptiometry(DEXA) was applied in BMD measurement. Following conclusions were drawn via
the process above, The ACE gene characteristics of male and female athletes according to different
competition types were showed as man is with II)ID)DD type in kyorugi and poomsae while women
with ID)II)DD type. And Men are with ID)II) DD type in demonstration while women with 1) ID=DD
type, but there was no significant difference between groups, There were no significant differences
between ACE gene polymorphism and aerobic, anaerobic athletic ability as well as BMD for each
competition type in both man and women, ACE gene polymorphism was shown to be with significant
relations only in the case of male athletes in the maximum oxygen intake DD type, For female athletes,
it was found that DD type was related to peak power per weight, and there is only an advertent between
ID type and leg BMD, and also between DD type and arm BDM. Judging from the above results, although
there is no significant statistical difference between the ACE gene polymorphism and the distribution of
oppositional genes among by type of competition male and female Taekwondo athletes but the sequence
of genetic polymorphism II and ID type was twice the size of DD type. In women athletes, a significant

difference in bone density is due to the effects of female hormones.
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