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K{X|ECH 12 21.84+1.43 172911654 70.59+9.00 8.99+1.93
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2) mR23|Fsy Y el
£EMzY HEFYe AHA J2uvHE

4. N8 N3 BH

AHYN - &g - stol2 =Y BEFAHAE @
Agyan AT 33 wEZY 4Fo| o]

ol gt wEHoZ AES H REHELFTL T SojA: 23 ojYEPAACmE BAEANE
3 ZFsAT AN AF(g)l 0075kpE F  AAFAT
& w8z rpme] Y £E2 02% £F B AFIH AEE  twoway ANOVA,

& ANET 20T FHAOINE)}E WYz
5L A5 & % WAA HEH $FE
&t all-out Fej2HE ABALY A ot
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A, EEFEAF, 5B ¢ 5Evid 0%
742 % 83ld) AN &vlgelA A¥E AL
HAEA7)(YSI 1500 ; USA)E ¥F dMssE
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A 3 EE9 Wil o #Fe APAE
o FaxATHE FAT AFHEH 3EI) 10
B, 15%, 208, 258, 30%0] Fyse A3
HEE 3o P Hu A7t BESHE allout F
3u7) 58 AP €F FAFEE 7T
Z old] i FAAAEL Adsd U2 BFd
&& E3to AwEgt

independent samples t-test 59 EE FAH
22 Window SPSS 100& ol§3lgon, ¥
AY Fd5EL 5%2 AUt

m. A7 23 % =9

1. B34Y ¥EH
9 p%

mE @ e

4AYN - 24 - Flol2EAY EPAHA & -
Fol mE Hud, 4AHIH - &4 - Ftoj2 Y
g 2ExA 7)o o8 ZHA)|7)E Flicker &
A%, Serotonin ¥ %, Dopamine ¥X%x, FFA ¥
%, LDH ¥%& <E 2>9 gon, Jdy ¥

E 2. §EeQIM - 29 - Jl0|2ZAE BEX X0 ot F54F MalX 2 B HelFe| Hat

4 ol -~ ZXA|7| AL A BF x| ¥ 165 X{%| £
= M£SD
Flicker test AXZIEHN=12) 33.25:3.98 35.75+1.96 33.1742.37
(Hg) EX|ZIEHN=5) 32.20+3.27 34.8015.40 35.20+6.22
Serotonin Z{X|ZIEKN=12) 27141.40 3,08+3.40 2.38+2.15
(ng/mé) EHTITHN-6) 407+1.29 3.47:1.86 2924175
Dopamine TXIEIEHN=12) 17.64:9.02 20.49+6.37 43.91+7.00
(pg/m9) B X|ZITHN=6) 13.33:8.16 25.0318.03 37.62+5.81
FFA X{AIEIEHN=12) 310.00+159,84 3338322165 199.92:110.61
(eq/l) EHZICHN=6) 178.83+63.03 184.83+76.92 250,50+73.09
LDH Z{X|ZEHN=12) 312.83:61.43 327.00:91.98 328.25+54.21
(UL EHZICHN=6) 317.83:82.06 297.17+53.86 336.00165.30
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E 3 ANeiM - 29 - slo|2ZaE =X § - Fo HYADIZ FENY MolN D2 B HoS
of Higjoll 3t BAHEA
Source SS df MS F P
=
ZEt 0013072 1 .000 994
X} 366.822 15 24,455
Ricker test Ui
A7 46.216 2 23.108 3071 061
MERR 21,667 2 10.834 1.440 253
A} 225744 30 7525
=rd)
ZEt 7.0051 1 7.005 1.443 247
A} 77.687 16 4855
Serotonin =4
A7 5133 2 2567 505 608
ASER 2168 2 1.084 213 809
A 162.505 32 5.078
=2
2t 302.338 1 302.338 3720 072
it 1300.433 16 81.277
Dopamine  Ztf
AZ| 5118.540 2 2559.270 58.350 .000
ASEIR 9.756 2 4878 A1 8%
X} 1403.550 2 43.861
=rds
et 70278.009 1 70278.009 3.657 074
P} 307489.0 16 19218.064
FFA =
A7 9365.241 2 4682620 207 814
ASER 97579.463 2 48789.731 2154 A3
2} 724698.7 32 22646.835
=vds
Zict 389.120 1 389.120 038 849
X} 165605.0 16 10350.311
LDH 24
AlZ| 3702.352 2 1851.176 837 442
ASEISE 3511.241 2 1755.620 794 461
2K} 70789.611 32 2212.082
SN BEAY Fd4E AT APe < 2 S2PNNT FGEFA FAFLE #9938
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T Aoz duiA ot gutdo g WUl ¢lg
Wl 2 47} 30Hz Weleln 2412 oj4te] A}
7 EL &4 22 ¥ ¢ 36Hz o4 FvlHe
Aoz 42 A i

o|%2 §(2002)9) AFolME 205 F A=A
2o A Flicker HANY] FX7F fo]HA)
A depgtn Radg £ AFME F
Aol vl A¥E Moty 165 x| ¥
ANl FRF B2 AYE BY AL F
Y ot d%g R §3) 14 AR g4
¥ 13x 2ATY Edoldd 4ASASdE
HAAZGAM Foll He 428 B AE AF
& 519990 AMGA H3 A @] YA
A-eg - Flelzxdy BRI giday
AgAA% Z2E A4 GHRAA 2EH
U gg2d ghede 458 wad 23ges
A A28 FPHU Y& v Aoz A}
a9}

Serotonin ¥FEE HUHYH - &Y - Flo|2E
4 BFHAAGY B3¢ A4 FvhEdsr o
Al Ao BAZGY Aee 487
B AL ZAEASE ¢ F U ® EA4R
A AN BREo] JEl ¥ 2FANNT HF
A7t $AHOE FoAdA Fnon, FEAL4A
A= fo5A gt

Serotonin® FFH 29 uj7l(mediator) WL
2 4, F18, £, 7% Tl Fa3A 98
iy, ZARE EF Y TN 02e gyl
AR AGEAE 139} & Newsholme 5(1987)
of o3t FAL ¥R F<Uel Serotoning]
ZF7he 3347 71%¢ SYoEN, 255
gg AxAlFle ALE HFEHT

B dpdMe 1659 HA 70EY 9439

A28 Jlolzudy BHAXFHYM Serotonin
Tt Ahdhe A% JEpIAR BAIH0E fo
§ Ajo]E Holx] fhol FAHM . 24 . Floj2
zdY AR Ayt JeptA gsith o
T o1 F(2002)8 Aol A AAFHE
o] vehd W3lel e Az, YHYMH .2
g Ftol2 Y BHAA| oF AR E
goldel 28 v gL 9%e v FAye
AtaET. weba Fo AF3AQ FAAEY o
gt dygel APHEYH PHYN - 29 - Flolz
zdy Baxgte) AdE foErizt £ o
folsd Aeg Argdch

Dopamine- U324 - &4 - Fjo|2 XY
EgAAPEH BAIG 2R A% FvhEse
U Hx3doe] 4 vinEA FUEE B £
Ak B AN AAAM BRe] AT
Aole FAALE #9FA JElgouP ¢
01), 4Hejd - 29 Jlolandy BFAA &K -
Fol wg YL BRAUS Aole A ¥}
i, obge 434 AU folstA gt

Dopamine AT EL 2547 Al2dA
T8 828 HFE o)A, Chaouloff (1989)
of 83w 44, F7wE = YH eE4
Pxe e Fvt T3 Yol 3o, By iy
3 @A ZL¥on o § SerotoninTe A
e e e e JoE &4t

97 Zage A A F AV &
H7t {4 Rog2 JEd o]F 2 F(2002)
ATETS} o], YHAM - 2F - FIo|Z Y
BHA 319 A7tele fod 2ol BPA T
BEAEAANM KA Aolg JERRA Yol
AHAM - 24 - Joj2EdY BIAA Ade
@A A e gk a8y 163 AR Fot
A 32} Dopamined] ¥x7} F7}ete AYE
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Boln glom &, AxPeel FANLA H
2 Aol BE BagE EwdAN uatde
292 Aeey

FFAE 434 - 29 - Floj2 =y H{H
AR BS 4T ST #add oy
BARDGY AL ozt iU gAl F7t
gt <®3>o] waw YN . 29 - Flo]
zxdg BERAMAY ARz #JE + 3 A
sAEATdE FY3HA dken A7, Azt
AHE FEHIRA 4 AoZ YEyT

FFAE 2 albumind} Ao glom i
T lipoprotine®} ZA#std ZFHoZ uHHI
1 ¥HEZo] Yul FFAY neutral fato]A] 33
oA ¢l lipoprotine lipase Ev& X|HZ 32 o]
A9} hormone sensitive lipase(HSL)o| <j3) 7}
FEEH| =N, 53] HSLE A §A Aol
99 AYz4 39 FAAY(riglyceride)S
MR ReEA AHE FEARNE 89 F
o2 YEYo ZFo e FFETh

FFARHE JARAGEZRE BF= = 5-HI(
serotonin)o] F7tHE 7|HLE AEHE 2714
M 39 St FNZ 5AY FUL4 &5
F 37 e 8% aE AWt #-d8o) Qith
8% FFA9 3712 3% free-tryptopan(f-TRP)
7t E7 e, oli@ d4L A FFAVL 4%
Q3 A¥ste] tryptophan(TRP ; 5-HT A&
)t ¥ 4R X9 AF uiEE FAA
7171 WEQ AoZ FHT Aotk thA] T
79 ¥ 5-HTS FAL& 5-HTY opv=it
AFAQY ¥dezHeg futde TRP7F {2
F45HY, o] W] 4 Hlgo] ¥ TRPY =
& AA% olgE £ SEE 71HE 5
yAlEs], TRP= %3 branched-chain amino
acids(BCAAs : leucine, isoleucine, valine)z} 2]

€ UE oluixidEn H3YE 533817 A
MZ 4@t metd £TRPSh £TRP/BCAAS]
Z717F H9 SHT $43 mAE Z/ple 3
8% 9oz g3l

2 dFdMe A dFAROl FAY
$Fo2 3% Z7}¥ FFA7} Serotoning Z7}
AZLEN H2E fFudte #HAM £ W,
Serotonin®] ZAz}ol X9} o} FFAd] tfg UF
A - g - Fol2zdyY EFHA AY:
FAALE foddtA ¥ Ao YEHL 2
Ay 165 AA] F HqAYdo] gad}e BEFE
Yetde e uigAE dge & ¢ Aok o
© H3HYH - 29 - JlolzEdy B}
WAER &g dE FAHIIA T, 1997
; AEY 5, 199 ; §F59 webA, 1995 ; T
W T KB, 191 ; AEEM 1989 ; AAMKR
BHEHME, 200001 B 4 AT 165
HA7b FAE EFFY vy JFgY HH7)
ZHES HYE nPxe Egojde o {4t
2 AR AN So RBHOE JYS o
A Ao Agdth

LDHE A=z 4¥A Jd EA3EA
pyruvate$} lactateo] ¥l-$-& Zudle Ao}
%, dYA aF7Fo] FAANA FHE 293
Ad 44 FFA Aol g A T 3
T2 o oA FFeol dESA 5 =
o] W glucoseZHE HFBLo] MAEHH NAD
7t NADHZ #4531 tA] LDHY 93 33
A4S AA o] bF FAH5A Aok

Altland9} Highman(1961)2 ZHAjzte] &%
SJEXECEIRTE IR JENELBIE I
o Wasol ¥3 LDH $4E7 371803 3
et ol2i§ ¥sto] thsl Magazannick 5(1974)
< AN &F Al U 1Y 28



fxeM - 29 - Flo|2oRE BE M| M5 2R 0K HY 9

Ao ATPE HIZE UAHERS FEE 87
dol ARt &4fo] WwAlEEA LDHS &
Ax7l F71gctan §9.eH, Stansible 5(1983)
2 F7He E5R= s ARz Yo T8
g AaFFo] oA o} ALL: FHE
st 24799 4ol Frislo] LDH
g4xrt F7he0a st

YurHoz 2 439 HrtE A ¥F el
ey oAl BEAEe] ZAsHeu, creatine
kinase7} olgj@ HAIAEM 7HF HEUHE
ALggch 8A%t LDHE ¥IE§ vlo]eE2H
3} aspartate aminotransferase(AST) 5= ©|-85
o, 3] LDH A4 1 §40] U& HUEd
Hlg) JojAos FAT A&Eoe M @
o] o]&51 gt}

<E 3> w2y 4AHAYN - 29 - Floj2 =Y
g 2@ agz 43¢ ¢ e F3FHE
e FsHA @%en Az, Jdt 2%
T FEA ¢& Aew eyt ok 13 A
¥ 23 ¥ 23z 2AT7Y Efoldd 4A#
s 282 &3 JHHL BAS AlsE
o 2y FAFG vlEte AP W
Zo] A2 A& £ W, F o AFHY FAAY
of me} Aol AYPHE €AY - 24 - 7}
olzxde BHAAY F Fo & B F
R ARE AP & A& Ao ArdEn

2. MRYRFH #E BoEY M

B A B3 #EE EANYE A
AAEL ohEe] <® 5>¢ gou], 444 -
L4 - Fhoj2xdE HPHA] £ Fo BE
@t 2 M7zt wWE FPA7IE A
BAA #o4¢ AF3 A3te] BAEME

ANT Ade <E 9 2T

B dFdMe 1x9 Edolde AAn
A @ Hee d5Eo] AYRIAE]7] 9
Fol 934 - 24 - Flo|2 =YY EFAA
I Dz YEFYe] WEE BENY) AY 8
9 F&HQ0EA F7YH AHHoR d¥H
€ AN EEL A9sun

B d7dAe] HEAR B we BF R
FEE AW A Y A BF AsEs 3
g & o)zt glol HAHE £EE ol 3
o 5 e BF 165 HA F ¥F et
O SAA7N) W da 2 AL BT,
3] o] Al7ld 9Hd - &Y - Flol2 =YY F
HPerd BAAGY ¥F dAdwsTt
1.07:0.21mME  0.08:001mM ¢ FA Jehdth
oleig A% AF APAY| AAAA BrIE df
Hl3le YA o] FiL 2ATYE FHHE
B3she Edolde AAE FAR A44HH, §
4T Edoldg AT UMSAE B3
AN - 2F - slo|2 2 Y BRG] F
ARGRT o 748% A= FE g BA AL
4HIA - 24 - FlolzzdE E{AX TAHH
37t vepd Aoz Algdc 8 dAE
g 9 A7 £E& et 9wl
A ¥F AdERd HuAE HY, F I BT
163 x| Fof FAPe] k& A7) v =4
et ole AF 33 Al AR/ AAR
Fia A7E Edolde] A7} vEhd RAow
Az

0¥E7) 108, 158, 208, 5%, 308 @3
¥ZF AVFRd WY HEEL EHE 2HUE
B, 387 29 1086 S8 A% F3E
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ABSTRACT

Effects of Compound Treatment of Far infrared, Thermotherapy, and
Chiropractic On Elite Athletes” Fatigue Recovery Rate

Hyunjoung Ku - Jonggak Lee

The purpose of this study is to investigate the effect of a compound treatment of far infrared,
thermotherapy and chiropractic on physiological variables of the elite athletes’ recovery of fatigue

To compare the central fatigue and lactate recovery rate over time (baseline, 8-week and 16-week), 30 top
athletes of wrestling (n=15) and judo (n=15) were assigned into two groups such as treatment group and
control group.

To find out significant differences between two groups, time conditions (baseline, 8-week & 16-week) and

interactions (2 groups x 3 time conditions), a mixed factorial design was conducted and the results of this
study were followed:

1. There were no statistically significant changes in the central fatigue. However, density of Dopamine and
FFA were tending to be increased optimistically.

2. The significant increase in lactate recovery rate (p < .05) was recorded at 10 minutes of recovery period.
After 15 minutes of recovery period, differences were not significant as the data recorded at 10 minutes of
recovery period. However, the recovery rate was still increased comparing to control group. That means
there was a favorable response to the compound treatment for lactate recovery rate.

Based on the results, the central fatigue and ability of fatigue recovery were improved by the compound
treatment of far infrared, thermo therapy and chiropractic. Consequently, we assume that performing the
compound treatment on athletes can improve athletic performance and expect better athletic performance.

Key word: far infrared, thermotherapy, chiropractic, recovery of fatigue



