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Q7o BAe HPEolYe] BANE BAYEIH BH WHOR AFF T - o EREY ATHES
stetelel Edloldel EIENS AT BAYREA Aol B D BA 4B JUY 291 24 WS
2ARHE Aol ¥4 =R @AM Hag BYEOlY ERE 3 AS BHOR BAYEE 24
WS ol gl Edloldel BRE 2R R - 9wz aYaRT A4E =rE) A4 B B d
F BA%Y APYE w0/ A AR 515 D LG Bk k2 THE AR/ I AEF
At AFH02 APE ERS ANY BRI A7FA D ATEF B BPoR Qo 2524
5o 528 9 5k 29n 24 e ¥IE EYAGn. APHeRE FYANE leptin, 5-HT,

ACTH (adrenocorticotropic hormone), cortisol, testosterone, GH(growth hormone), LDH (lactate
dehydrogenase), CPK(creatine phosphokinase), antioxidants$} 2& 223} §49 W3} A7
o2 AZd &§ A E CRP, VEGF (vascular endothelial growth factor), PAI-1(plasminogen
activator inhibitor-1), MAD(malondialdehyde), carnosin, SDH(succinate dehydrogenase), 3
of WA, ZAfHE, AR B EAER & 22 oA g4 JHgHY WElE AL 28T &
FEH oG] et -9 AT A Ade dd EFol i vk a2y BAsta, o e dsairt
WA Aolghe 7|dE T 4] &3 o arte] Rtoly E3H Edlold FE| F gt 7] Edold Y
FI} FtE e S Bt & 4 9t wehA] Axz FEo B3 At 4718 g TH A
g Hop A% A A7 ZaUt Qi

Faol  BPEAY, FAYBGAR, 528, 252Y

= .l

fo

A 2 dubz o g 219/ Eflo]d & HUALAH T, 2A
AU nEZsgole] $29F 7] 9 A E e &
2x 2ol gh Ax = Fgol| A WA E = vkt Al AEE 7M7) v 283 24§ 2718 TARAT)
A&5S FetA ol Azt A M stE AFetREeR & (Moroz & Houston, 1987: Schantz, 1986), A
sAYE, +F9e, 2x2eE, ~Ax =213 Q1zt g4 Efo]de 2o Ztet ZHHE Yo7 v
8, 2x 208 et wse, AAle A, = Ao Uro nERZEgole] kS A TE A
%7}, B8, AA9e 5o A HEA J9E o2 4R Jdth(Schantz, 1983; Tesch et al.,
2 FAE] ool A, 1993 713, 2001). what 1984). ol¥g Efold Fefol W& MZ thE AlA
AN AxzEte] 38 g Jgte #HE4F A5 whS sl Efold s B8 5 (synergistic
m, A7A o7 de|E /)RS5 478 4% effect) & @2 B2 AFAE2 A4 Edolddt
Ae za3 aQlojrh(e]w A, 1993). Agd EdoldS Haste EFEYHY ATE 3
sl 9)th(Hakkinen et al., 2003).
B 219 2014 8. 29. A4 Eud BFEHY U e =RES
;&13 ;:;:;jj 2851: g: }? Ao e Efloldo &3 &9 g T2 ouUAY
* 2L AgkA ¢ Ekel| R (haecp @naver.com). Ale] Y58 #EE AR FE I FAM 519 =
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2003). stk BIFE ol et A= T Ed

J Hg] FHog AL AAHo|tt
o2, @Y Feje E3F FE| 1+ vluoA ds F
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g AT 2N 2k P E
5o 803 FAYELS A7 S AR clgn @
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do g AT WS AR gt
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of sl AESATHBell et al., 2000). APl A
= A7 Edlold A A Edlold A, AT
A 5

AT A EFEY ol 9dl typell 2AFe
g ZA A v & (capillary per fiber
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s2E 1ol 7% 53 = ¥zl
oujuEe] 23 E Adt
eptin OCART(cocaineamphetamineregulatory transcript:= 7} 2] & <))& 2= FaEN ]
OA WA 2ol A 7] (A&7} oA Aol F3)
o] E3l ZIFiF 2002:Rosa et al, 2012
OFF473 A BaAsHA &A
OXABAGEAR AV 24
OAZE +9 ¥ 7t =7t
5-HT 09Ezte] EFEY &% & Z7} (FFXE} &F e wt
oFFI R U9 F7tete SR )
Barchas & Freedman, 1963, Komanowski & Grabies, 1974, Wilson &
Maughan, 1992
OFAA E= A 2EH 20 o
0¥ ZF I PUAE B A& A=
Ocorticotropin recleasing factor(CRF)E #H] % A
ACTH OLF4=e B33 #A (LE4= FgS wA,
(Adrenocorticotropic  060%VO2max °]dollA d% = Z7} HIEYoY T 7Ahdte AL
hormone) 0+EAF 4% ZUt 2EY 2 o #Aqdhe
0357] 0% <F3 dH) Ao ALRH)
HAY & 2009 NG+ & 1991, Farrell et al, 1983 Fraioli et al, 1950;
Bouissou et al, 1958
o9 TS ofn|sto 2 F3 Eglo|d o] ¢Alol wat vt
o7l E&= 24 (gluconeogenesis) S 7 Az}
. oxA Mxo TEY AE-E dAlst d9& F7t - A Edold 4
Cortisol OLF AA 0-45% Fo| BFBw H1x - 3
OB Ert F7 el wat theket Ws) - A7 Edold 4
A & 1998 T4, 1999, HAY & 2009, Rosa et al, 2012 =37
OAHRolE TER
ome] A4, Cate HE Na+to| AEF
Testosterone orES <7k N as gle
O& U opvicate] £4& Z7t (ZFF8ol & 523 912
oA vl S &N

Booth et al, 1993, Bell et al., 2000

Growth hormone

OfejAHAte] Haf %2
OfrejA W4kl olE CoAR HE 37
| AgEsl A=

5 A
OXEY &4 9A
OB T Z7tol whet SPgA|Hr} 25u) F7t

060%VO2maxol A 60%-2+ &% Al 57}

AT & 199 3&4, 199 McArdle et al, 1996, Romijn et al, 1995, Bell

et al, 2000
Fepga wah(2uld, 29%, A9AZY £ 5) B o dAw, 2 298 A5 A3} ) e
S oJudth 243 $AL A% A4S 529 4 UHoR 2o NYRE 879 AN 4350w
S 8%, 2 AR W, BN A5E 5 QAR A BeHR I
2ol A9l T2 247 (biopsy) & 53 25l
g5g 4 orh 2 240 Ud BAGENE Q2N =gEajold 2T EAS 98t 28 chi
AE S AASD, AE B2 A AR A4S Bude ouleiEe] HeATS Ba A A2y
o 9% 5 gom (e, AE 8 2o FH 5), ¥4 of FelWE=(polypeptide) AFE 0| T U= T
RN Al om Agte] AaUTE Al 9 B WHTh BAF 270 we} BAwe] dowl Fe)d
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2. R=H €F 549 75 W SeEHo|d & wig}
RN 7% B35d & W3
OFARA tAtTg Fol &4
LDH 0Ze] GA o] BH3 AH Fag
(Lactate dehydrogenase) O BHlAko] BEko 2 =718 u) LDH ¥%9 &7} F2Hds4 )

HEF 2006, UeE & 12, Sale et al, 1990

CPK

(Creatine phosphokinase)

0d% *e TER A

OATP-PC A28l tiAbe 24
O&% Al ATP9| nz& WA
084 CPKe 272 o

N

A

o2 AR e N
OLEREY AT e It UHT B
2 2005 HER 1990 FHT E 2007
O0BA A& Sl ROS7F it A

oxidant stress FORT OROSE AHeHy &4o] AT = 8 99 (71258 Ax &4 9
£EE 011, JAY 5 211 &2
OBNLE A MY AXHE 3
o ttae s} AA F= <7

antioxidant capacity FORT

O#d4 e DNAY £33 doA AEAES i

Ogte} A A & antioxidant capacity FORTZ 201

SAY & 2011 Sen, 199

CAT
(catalase)

(A AEH 2 5

o ¥

SEESNEE R

) FIvS
(C*react?\f{ep rotein) Ointerleukin-6(L-6)7F LA E& =3t} CRPe] A4k %41 (Q}Oi_z_‘j:e:l S
b vhe 3 5 12 Libardi et al, 2012 Heen we
VEGE o¥d#AFIY 9 dHA, A, matrix remodeling 28 271
(vascul dothelial OFcl dAMEL At 714 2& (A Z7+ek 0 e o
vase “jtrhe;“i ‘; ORAFEN AR oA Hel ey
growth factor wrxl7] BLgZE 2008 oJRE, 2012 Ding et al., 2004 B
AL oA B Ta A as
. . Ot- in 44 &= Wl N
(plasminogen activator otuo] g 91]3 SHSnlr; 4 gﬂfo &< AZ2gst A ayol
NS A 24 wg 3 7)% 3EAF
inhibitor-1) oJ{E, 12 Alessi et al, 1997 Bastrard et al, 2000; Per et al, 2000 s )
OA TS T2 S15E WA =
MAD OAEAA} fri= (3} ~EY s S
(malondialdehyde) ~ Oogrilde]l 327 &4 f& AEAFN A, FRAG

279 & 2012, Hallivell, 194

I
RS
ol

Eeeh o, BAgel 2w vl Jach vl wAd /%% &%

& A TAT AR S D oAU Ak Bel  F s Fake (F

e Ul FUE 48 @ Bud BAL A% 4

Fe 72 283 28 4 294 958 U =gEdold 2
BgEdoly 48 ¥ 24 ) wud BES ¥HF 28T 5 Ak

AAATIN EACR 2448 MASS Udstn, & on, FAH 1)

M

e

1o e
¢

Mg 93t 28 U 54
o B4e Az W%t ¥
F-& B glo] A el
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FEST 75 ugEd F vig

OB-alanine¥} histidinee] 2+

= F 719 peptide’t A%
0% fr(type 1I fiber)oll T}k

. & ZA walgle
carmosine Ocamnorsine ¥% 37+ 14% $% A £554%58< 34 s
#3513 & 2010; Bex et al, 1985
SDH onEZzglo} kol Algte] Al e AxpAEA ] EA4) =}
. 044 o m gl el 5
EA
(succinate OFole kg Eanke BA/l MR 24 (AR o2 A 73 gl
dehydrogenase) . ’ %)
2938 2008 Bell et al, 2000
E b. SEEolY M8 T 2] Helstyd w5}
259 54
OFZET ARl nlo] o4l EAle who] oAl A4 & =2 4
Ooutol oAl F o} A BT 24zt £33 2239 isoforme] EA)
OAte] 725, MHC Aol webr] 245 deie vha3 2o i
OMHC I3 MHC Iag *g3 Z4F+ Type la
OMHC I3 MHC Mag XE#sh= Hl&o wteh Type I, Type IbZE &5
oZFGAA ] 7} 28 FA ZU), AL 27 I H-FE B8 I 971 ke
O =34 thuldol del (actin)@} 1] QA (myosin) &7}, 24F FdH o] 71 = 24 27}
Carpenter & Karpati, 2001, Schiafino & Reggiani, 199%; Staron, 1997, Prior, Yang, & Terjung, 2004
2174 Edold g EFeld

OZHE Y vEZ=eol & F7} o59 @A F7t
OZAf @ EAEH] dre] 7} ovhily Folg 2 i FUt
0TS W 2Ad#R 7% O&ZAfe] 27 S/ ¢ 29 7t
OWIA| 2ol A FH]5h= il g OBAE F7tell WE 2R + F7H0H)
O Eall & & (protease) 273 - F A 2] A3xe] 7] o] F3l-U3] AE O0dds28S HaeH2HE F7F

tolFsh A BG-BARE WY FY-RABY Y L IS 0534 Buhel dEH vea 7}
Saltin et al, 1983, Huonker et al, 2003 Folkman et al, 1992,  Fry, 2004; Bell et al, 2000, Folkman et al, 1992, Peters &

Peters & Collen, 1997, White et al,1998 Collen, 1997, Saltin et al, 1953

BHELY

Otype I, typella, typellb A1) 2ehAz
O3HAIR typellbe] B]&S 4
O 3 AP v E(capillary per fiber ratio) &7}

of\

7}

OMHCIIA(x)9] 7o} A2 vl S7} > gitE A7AY B

0&ZAfre] v & A > =49 A= &4

OA 7 Edlo|drrt &4 vl &o] 34u] A > SEAFF the] Aol ERFE <]
O f FHAA L typellA 24 futo] o 18% 7} g2 2R e E EEstn 2l
O&ZA froll A A2 RRS oldo] A4 Edleld Kot o IA vehd = A & F IS

Otype 1 9] SH|dl= BA vehd Putma et al, 2004

OEdold Zut o8 wg, Egold S 29 3 A|T4

Ha3F & 2005 Bell et al, 2000; Folkman et al., 1992; Huonker et al, 2003, Hékkinen et
al, 2003, Peters & Collen, 1997, Saltin et al, 1983, White et al,1995

FoBR 59 adet &4 A7) Agairt. spAR BHEHo|Y 18 F 25 W 49 =5 AT
AZ &1 Ao ZHAL gjof doz A= &1} HA MeAFo A tEA oz 2AME WES Ydstu, ¥
T, AE FE Ald] oA} HEEA] ool gt} B BEAQl 7153 5 Al Wt aen BPEY Y A&
gt AZ e Ao di gl Al E2go] g S gt T Wg A9 (& oA B vk 2
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Review on Molecular Biological Approaches to Investigate the Effect of
Combined Exercise

Tae-Beom Seo', Young-Soo Kim!, Ji-Yeon Kim? Jin-Suk Lee’, & Hae-Chan Park’

!Korea Institute of Sports Science, *Dong-duk women’s University, & *Korea University

The purpose of this study is to investigate the further direction of molecular biological studies, the advantages
and limitations of assaying samples, and variables in figuring out the details of domestic and overseas studies
verified through cell and molecular biological analysis in order to analyze the effect of concurrent training. The
analysis study was limited to domestic and overseas literature, which investigated the effect of combined training
using molecular biological analysis among studies to date. The study was reclassified by specialty, composed of
professors of physical education and doctors of exercise physiology. The final selected study analyzed the subject
and the trend of studies in terms of comprehensive perspectives. In detail, it analyzed hormonal and enzymatic
changes in criteria such as leptin, 5-HT, ACTH(adrenocorticotropic hormone), cortisol, testosterone, GH(growth
hormone), LDH(lactate dehydrogenase), CPK(creatine phosphokinase), antioxidants in blood samples and protein,
and enzymatic and morphologic changes in for CRP, VEGF(vascular endothelial growth factor), PAI-1(plasminogen
activator inhibitor-1), MAD(malondialdehyde), carnosin, and SDH(succinate dehydrogenase), the area of muscle
fibers, ratio of type I /II muscle fiber and capillary proportion per muscle fiber in the extracted muscle by biopsy,
for example. Finally, urine samples, and hormonal changes (like cortisol), were analyzed. The results of the analysis
of domestic and overseas studies according to combined training has shown that this training has more varied
effects than single training and lower improvement by interference effect or magnifying the effect of one type of
training amongst the combined training types appears, rather than higher improvement through combined
trainings. Therefore, it should be investigated in view of performance improvements relating to the characteristic

of sports.
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