TSR RRIELY § JATER e R
BT SR ¥

EE RS f,’fia‘g 8 i % . (physical performance)# 2 it % -k # ek i o

3 iﬁﬂfb# Te sz 2 FoA o= ez &g (concentric muscle
contraction) £z gt.< (43 -p JzE(eccentric muscle contraction) o < 3w JoiE G 4
SREFAE A ¢ dET e ~ P HEah A Z YD B At EE ) e e g

Mg A i@ b ag 3o £ £ 3 st (weight training) ¥ [ 4 3& - (resistance exercise) - 7

B ep EH G NI e AR YR o g G EF L L B AR T

P s AU g A dhi 4 @ E A W KR A hA 4 Bl mie P iR
BRI F G T T ER e S R E M AL R Ui S L e
AERREA A W LR e PR EE T £ 0 84 % 4 (mechanical tension)

SF AR A G Az m g R RiER 1 48 ] PR E i AR Y

ORTR £ PR S R R 0 A2 ) shat B ot v R R B R 0T i
TR o Bt o A SFEE A B B B PR R BRI A AT Y KR o
-~ Mo in

PEie @ E ok 5 pn2 M & RApfkdom 3 5 4 (anaerobic power) ~ &+ G 3

# 4 (maximal aerobic power) ~ #f #4 (endurance) ~ #+4 (muscle strength) ~ 3w 4



(muscle endurance strength) 2 g% 4 (power) -

AR g 4 2 @Jiéi’%Wﬂﬁﬁﬁﬁ%ﬂﬂ,wbmﬁﬁi%@
Fprecs > iem seid au R4S kB ATP 24 - A8® {87 P 5kif2ER
B2 RS F g2 F By R4 22 % i v(catecholamine) ~ = 48 4~ (cortisol) ~ % A
(testosterone) ~ # & % (growth hormone)% /i v % -6 (interleukin-6, IL-6) ~ /i v %
-10 (interleukin-10, IL-10) ~ *& % 3% 7 F]+ (tumor Necrosis Factor-a, TNF-a) ~ & 3

R B C-F & v (high-sensitivity CRP, hs-CRP)2_ k& & -

(=) "=p EmBAE G

FALY RBEEVCR BRAE G 2 4tk e 4 P 2 vofgeps (creatine kinase)
s i -9 (myoglobin)k & 0 ik @ 3 -7 2K ke vepg (3-methylhistidine) )k & ~ @
w3 (7 CD68 Evgim®e) v WS miBFa)  sup B p 3§ PP R
(deoxyribonucleic acid, DNA)AF i 42 & ¥ 5 ik i~ 2 % 3¢ (Phosphorylated
histone H2AX, YH2AX) %% & fm#z vt i) (cell per myofiber)z | 5% % & P& 5 vop ‘m
e R EARRRNIT U B-L A pr (B -galactosidase) 5 £ dmfz vt b 2 fe iRl k2
pl6INK4a mRNA & p& -

b FEREZNEAEDF F o R p AL pd ARRNH S PE S D
AZF pd AMEHEFIE w2 L PBEPRP R “LT#W SACE I
FEoE ERP R LR 2 B TR B RO R AR A

S O

o

¥R E T P_F‘« Bow R ¢ oahiF ?;:}ﬂ 4o fd - B
(malondialdehyde, MDA) " #3 5 i ¥ it Fx = b & & & i 4~ (thiobarbituric acid
reactive substances, TBARS) ~ #-v # L (protein carbonyl) ~ 8-23 ;L-2°-3 5 5 w&vb

% 3 (8-hydroxydeoxyguanosine, 8-OHdG) -



(2) Vop R RGE

up FEELER B R BE A4 o hatd Edon R 90~95%E < i B
(maximal oxygen consumption, VOz max)p# » iz £ % /e 95% 7 + 325 o A FpE o
Fovep SRR B £ 3 143t 25 mmole glucosyl units/kg BF 0 $g B E Rk chid #e
ko TALEERY o

vop g pL ok (phosphocreatine, PCr) S8 & pe PR3 4 i & i & Kk > 38
B P g Rk pepE 2 LT R RBRR R R B o BREORL B P T G
Poomcfldiledp o F A BRARAERLENT o

RSB RmE SR

RRARERFTRAFSF AU FONMHAFAMIT LD AR
TR EH TN X IBERE A Ty 2 REAE cFR R Y
BREEF BRI AT TP R A PR B R ey e B L RY
BHY
-~ HFE R

ﬂ‘éﬁf’ééﬁl‘ﬁﬁ'%ﬁﬁi?@])’\?Hga%‘%’%‘iﬁ'ﬁﬁi BRRATMAHT M2
Eﬂ{ﬁ%\fl‘;ﬁ%v"cé—?—!l;ﬂii A A BRI 2 WA AR
Fr oNaFipavifd R JFIFLEFAHMFIFTEEE3ALE ¢
(Institutional Review Board, IRB)# 7 7 %52 % i ¢ (Research Ethics Committee,
REC)% % » M FRiE X F k2 E:

AFARFEFERATDE TS CFAFRFRE 2 U EEST R A
R L Ti@ﬁf" L2 LW AMPE TN R KT PSEH”E’
RS ER o

ﬂﬂi

s

RFH L 20 Rt b 2 GER A A T IR0 ARIT A TR E dE R B AP TR

I
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?r)’fl (—Qrc‘:‘:v ’_r“]) f’_ s j{-‘gj}'ﬁ o

ERN e e
F oA BN R 2 R K3 (randomized double blind cross-over) &
&m’§£%$$$1§$ﬁ4&@i*é12&’%ﬁﬁgﬁiﬂkﬁﬁﬁﬁ

TR ZONE T $138 5% (2-arm or multi-arm randomized controlled trial) - & fe % = 3#

{

PRz REE A ML P E 24 4 o A R R e e adp e AR R 2 B
T

>
L
a>

4 (statistical power) & ¥ 80% > &3 e % Pfa—*f Ao B E R ;‘é—*ﬁ N WA

\:

-

PRPBPASENNEREPTZXA[{H FRBASS AR FARFEFR
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HALHFRpPR R NEF X8 ERE- L oo

MApiT &
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X
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>

%ﬁﬁ&a%ﬁﬁﬁr%%ﬁé&’@ﬁ%*%%ﬁﬁﬁkiﬁi’fﬁiﬁﬁ
RHAFTIREEIYR S RFI 2 S PR EREEITHYI Y AW
P EFEE G RS B TR R R T LGS REIRT [T RE
FARA Bk F ORI o BB S 12 0 B MBURARR ~ Bd TR TR R

A2 PR -FHP2LEEE SHYEFFE) FRLZBASFES R AR%E

K

e

[

ek

WP T E L2 AP A BRERPER A R

o R R
FHEAA FRFANL S FRFAORAP FHREIEE FHERBEER
53 /& (intensity) ~ 38 # 4% 4§ p¥ /¥ (duration) 2 47 & (frequency) » i i # iPl4p 1R3™

B R4 T8 5 ok 2 (baseline) shig & 0 BT F R R A S AT R e i R E

Bzt 3 o

-

RO A TS FUE B R 5 2 #ociR i H e ST e AT S v
G R R AR XA SIE R R S T B LA RRl 0 2
I 2 BRI RS

P XFASIRER R 2 FiE#on o M A RpIEET P EHERE 2



FoBEgp s B ERs xS 2L RRED > I P ERRESH - FH
TR FBRBRUEGERRF 2 MR A RGP PRELHERTEHPRLT L
Wil 1B pEE B FA R R RREE AT A R A R
PR RR R ER D SR L BRERE VR ERSREI R 2 B
P gk o BB T H3Tn o B 7R PR % 2 3 5% (Familiarization test) »
MR FIR R AR BPIRATESNLR - REBHRE D #2038 %

2 AP MR de i3 0.6 0 e B 70 RIER 0 MR R A & RAp e R IR R
(reliability) -

R i 2 RAp R P ap g RIE P 40T

() M 2R (20 F R 250)

1. BF &4

2. BtFFEA o

3. i o
4. wud o
5. suagd o
6. By 4 o

I

(=) PHEpE (2 °ERSHE > BiaFD > 244H1E)
1 24 2 AR df D S2RE R TR B 2 Kk
% ~IL-6 ~ IL-10 ~ TNF-¢ ~ hs-CRP -
2. op BTG A
2.0, vep G A RS s i Bd DR A S AR 37 A
R R R ~ v i 3R (F CD68 E wiimee) s ik il 2
YH2AX 57 & fm¥e vt b~ B-L JU 5 57 & e b &)~ pl6INK4a
mMRNA -

—

22. § 2415 MDA § £ -TBARS # £+3+ 3 7 £ -8-OHIG

3. vup ARG dp R R SFEEIR R p BREERLR R -



I~ gkl
(=) #a & RIptk
1. m3 64
F R RIS 2 R R AR e dp A B X F(Watt) =
Fr 4 (kg) x B EldE x 3170 X EEF 6 BLHE > H Tk
PAFORAF T L EF B ke - WK AEBET L 304
BB A B Ao
2. Bt F e

MRS A TS FMARBREL ST FEE

EEFE A S e A BIERAFZERHFTLIEST
giﬁi o_{ifljﬁk«k%girﬂlql—é 'é,"";:‘ —?_J’Zv:i,‘ &F r—g'r”\ 1.10

M~ E B s P (2207 #2)2 #2386 p & £ % (Borg Rating
Scale of Perceived Exertion) i 18 r2 + o
BREHAFLE L

6

7 g 2 pe gL
8

9 F R
10

1 AF 4 4
12

13 7R

14

15 i

16

17 2H A

18

19 s 2 R
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gaiEH ¥ 4% Bruce protocol (T & #77)iR b 4viE B 2 H

By BN g dirdls 52 grig @ (Cycloergometer) b i i oriE 55 3

HE (%) @R (mph) | HFER (S H)
10 1.7 3
12 2.5 3
14 3.4 3
16 4.2 3
18 5.0 3
20 55 3
22 6.0 3

it 4
FEHIHFEER > VRS AR P U H T B3R R R

LHRE WA E P R R ERFEERF o d At B

i)

BRAIE > ZAUBAPPHEGRREFHFIFT IR o BB 4
APETE B 50 R 2 3K T K R 80%:hk « W F B PR E ¢ R
BHPREREFTHS B R AP AV ZERT RESFMES P
3T - AR Y T0%hE < S R o
U4
BlEE S EAeT > T - BIE o
4.1. iz FEAUILA 2 MLw EFAUILS 2R
" E K pl4 E(isometric dynamometer)ig {7 ¥ e bk Bic i o & B X
RERFEASARRF TR 2 4 S BRE A o
SrlcEH =5 o 7 (kg)e 2 F(N) -

42. FAEE AL L E g s G



rE sk oved §plix (isokinetic dynamometer) it 7 7 fedk BB -
10180 B/ REF A SRSV B Bl B0 4 3=
ik P RS PERET elk s BERERY T I0E o
s TR S T
5. w4
Bl Ao o T - R o
51. }F % E T A (T Bz vumt 4 G
PR B # iTE + £ & (One repetition maximum,
IRM)e 70% 2 {44 € 28 (7Rl 2 > E4F (T2 38 & a4F 30 =/~
SOV EXPFATRFEA GG Feh o FRBFAZAFER
PEITTLLRE  FHEM S LR PR o R A2
EBTRASEEA T - 457 13 70%:0 1RM
52. 3% E T (T4 qp2 et 4 3B
Eg s FRIRE T edcliciE o v 180 R/fyiE Rk
AP GRS B i 30 KSRk o ¥ BE R o
GIRIERR SN b S0 NG = S 7 € = Sl
4&] x 100% -
6. gy 4
VLR R T T e E o B Ot E R - R4
LB Gk (T% 4 B3 BRERDEHRE > Piébh s &
AcpriE AR Y T D o

(=) BEpiE
1 4724 2 p AR ik
QFEmE T B~ 2 B L6~ IL-10 ~ TNF-a -
hs-CRP % ¥ 12 fi¥ % & % 4 % +& ] (enzyme-linked immunosorbent

assay, ELISA) ~ 2z #¢ ¢ J& 4 17 (radioimmunoassay, RIA) ¢ B >z 4p &



#7 (high performance liquid chromatography, HPLC) & $ jts4 47 -
Iup AR Ap iR
2.1 »ep 3§ 4p ik
B ¥ 2 VURL AR A s i Bed R R T S 4 IV AR Ak
KFRNALELITRPI L AP R * D B2 ELISARHE 2 o 88
fervp v A PR T FRSERERRY 3-7 AR -
- AR IREER T B TR AR K AT HAEA 4T o e g AR R R
1 H&E 4 ¢ fe s LB A4 ¥k w3(5 CD68 F riim?e )iz i
250 LB YH2AX 5 & Gm% v B8 0k B0 § PO LA R T R
Z Fafarr v k#8435 (terminal deoxynucleotidyl transferase dUTP nick
end labeling, TUNEL) > iz t& iR B £ DNA 3 i 2 = Jm¥e o iop o i
TR BB T LK B8 24 2 (immunohistochemistry)
RIZ[-Z2BPRemie bl PRI IREMFELEF
(Real-time Quantitative Polymerase. Chain Reaction, Real-time PCR);p]
£ 7f pl6INK4a mRNA -
22 § -G hE
FUOBTIREFRERLRL 3N R R g o
2.2.1. MDA & TBARS 7 &
e m M N e ¥ 2 A Ap o iapiisy VA 2 5 Lo 5 0L
AR T LR A2 GFEF B2 nm k£ TR RSk E > T
% Ohkawa (1979)= 2 i F Rl % o 7~ ¥ ¢ * 3 & 2 ELISA :##|
222 kv AT E
R TR 2 R B pod ASTHFRET A G0 B h
FrA oo SR IR 2 fR S0 A Sk Sk R 2RI E 355-390 nm ot £ 2o vk
k&> ¥ 2% Reznick ¥2 Packer (1994)e0= 2 i (7R T o ¥ @ *

+ %2 ELISA &% & -



2.2.3.8-OHdG 7 &

8-OHdAG 7 & ##2 HPLC = # 2 » ¥ %% Loft % % (1992):=
TR TR * W B2 ELISAE®E & o
3. up EmRGRREG pr i
3.1, sep ”‘ﬁ-’i’%i}éﬁi
VR B & =ik (magnetic resonance spectroscopy, MRS):i& {7
Bl e 2R R R g FEE B AT 0 A KR R R
505 nm A2 KBS EIFRELGLEYERER T £
Passonneau £ Lauderdale (1974) ¢ ;% & {7 p] 2 -
3.2, vup pRpL VLR B

CUF REAUR R AR TR B URE B A T 0 1A kR 2R

B By eit ok B 0¥ 44 Rawson & 4 (2002) ¢ & i {7 0] To

- A P A Ao SR MR R E RS RS
17 (repeated measured ANCOVA)'* #i4p B 4n Ere L R o dok 5 X ;éf‘;{ ¥ 2K
o Pl b2tk A~ & % 3cs 7 (Independent sample ANCOVA) & se2t = i > it i
Mg Rae gL L o
it 2P £ BRI 0 0 (Tukey's test) 2 0 i Be R T 1800 2
(Bonferroni test) 't fix §_F i 3 st F &g ¥ £ B (p<0.05) -
S A R R R AR Y S XFE PRI AL FF R R

W /B 4c 2 Cohen’s d 3+ & »c % £ (Effect size) »

SRRCEE < b Ea kS
RBHTERZ 2HMA A RGERT P 1R 2 e BRI IR F L
£ (3#4 4 1 p<0.05 ¢ Cohen’sd >0.5) > » 2k“rE#2 SR PHpIEEIT ~ 2

2 B R E A B E L B (p<0.05) » BI3E A S FLE Bk X ook o
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