SC-1 )
2=} ARl &S00 s A7 ASED g

ERE
Aydstm ~2Exo)8

NoB

A0 F4 Fd5eE AL dehles AA72E AU, A1 AFRAd QolMe & € 24
oiN E4z AL37]E @} o]t 4tA7} dehydrogenased] F8-& FHA oA LS AT AA
oA Ao #dEe B AAAGA HE ATP A B3, TA AATR W7t 25
o] AX&AFS SushE WA AAZ(ROS; reactive oxygen species)d] MAldl 2§ Aotk &F Fole
AAAET ] & ALE ARSI 99 A5HY 245 5 AE 12 FAaA $5& FiA g7
Fefel] o]2A 3
A3l 71, 7] Z# g} ol ME ] BAMML(EE A4 F87] OFR, oxygen free radical)
AT 27l A N 2EYAE Z7MAA DNAY &4, AFFRY ¥3 4F did A7 WA
& o] 2718 H5A4E BAET
5 Z OFRY A4 A& concentric, eccentric, isometric} #e& 245 §F¥d g 237} 24
Uebg 4 gtk olg 2AZA W £345E Ca'y T2 Aedx 988ttt OFR &9 45e 2
zAd JAsE Frb? 2% 28U o5 #EA] FAF RAd visiA dfBA Y B B o
X

o rir flo

ob"
ofN
S
>

F7 983 Ax Aot ofl| Ao M, OFRO] stress protein®} AAE A3y, o] giA L WE
caole HAT EFoly EHZo Bodte ALE UEhY, WS F9% second messenger249 HETE
& e FE A

2 FH& OFRY Ut 239 Wolsds FINAAM &5 I8 2&4& 9% F= U Radical
quenchingo] F7F Hl& 4@ 9] cascade reactiond A FIU7NE A dle a3} ELHA Y ol B2
8 F& FAstEAo] 1 Mols Y FAUd, SFoly FHd siM A it ad) FastEA e
FEo) Wsirl A7 agod gAY 1A BFol o] Hu? FisAY e &5 I
28 84 49 787 24 S 2AF2Y 2YdAME 2% F [Ca”] 719 9T HaE 24w
I 714 BF4A gov MEwe PUFAS] Widt OFRY #4itslat4-& SdFe A2E JAAY. §3
eccentric $% Al oxidative stresso] 2|3|A F7lste AstEAo] 28 DOMD (delayed onset of muscle
g 29 Fe Aoz Bt
% &7kt OFRel 93 oxidative stress9} ©]& €017] A% Fitst4|9] F4o U IA+E
A7Ud E2F G deiA S dFES FHLE Yolrsith

6T cha 2

QA A A G B3 Jl5 2ol EART 2FA P4 7)ol I I EE
483t FAEE dgst Lol A 940 FRY & 9tk

1) B} & B-carotene, vitamin C, vitamin E, vitamin Q(CoQl0) &
2) GUAEEA: #H 54, capsicin, glutathione, selenium, melatonin, squalene, 4|24 3182 4 & (phyto-

chemicals ) &
3) HARFREA =3, U4, 22X, 2UEE4E, =Y F
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AT ez B3 olebl(B-carotene, WIENY C, HIEEl E)o] 2 $3& o]FH, 7|54 B2 E9]
ARoz e &85 Y3 T FZo] AT 2 24 7| dFM e e Fd g d77 g 8
uhlc},

it

7wy
253 Bu3ts % PARAE P ATHE BPIAE FoiAE €59 FuS FEA A$ Fas
o. 282 oY HHAA OFR 44 JEs) 78 4 AXZ F45E aQ89 437 2Py =9 v
Fstor.

&5 e 7 89dd gt o go] BFE 4 Ut
1) 71k A3y &%F, 4~12%9 3] F4
2) % £9, 28|, d8¥ &5, AP &F
3) 4 BE - mouse, rat
A7t - FHARAFAE & AF, & I FE A9

2.
1EdA(dw G449, dA4, 284
o] 9o AW, 1 ¥ AL, Fay 2&%* 5 47 & @74 gE g Aue A7 388 A
ojt}.
274293 1 w4 sloide AFAHA AR THHYD AegE vdE + A
1) A3 A¥: OFRE AQ £43t7] 9181 - & ESR(electron spin resonance) 7)< #4330}
2) 7+ A A% G 42 &4 - SOD(superoxide dismutase), CAT(catalase),
GPX(glutathione peroxidase), GRD(glutathione reductase),
XO(xanthine oxidase) %
A8 F43 2 gl FAAE - 377kE F pentaneF S £,
MDA (malondialdehyde), GSH(reduced glutathione),
GSSGloxidized glutathione) &
DNA 43} - 8-HOG(8-hydroxy-2'-deoxyguanosine)

)24

Melatonin Study

Uy MM F2 2hE0 9%7] 2 7HE(aging)dl mek 2 FulFe] 24 Mste WekEd(melatonin)
olgte ZEEL W4 U 715 Ad Feg ¢HA 9‘1"“3} a% deyed 4F5d 2% 7w ¥ 3
Urh vl gdd FasAzA Y dgojch ok H A oo @ AFe WY R EERAN F2 OF
oA : YUt BE o I "Wetrd 449 s £ sHEd wE AAFY gad dF 7 BA
g 5o o feldae shE AAd dgste FAs AAY REAEMY ¥ 24E F TS B
) gtk 29 ASolx dHEIS FUFAZA o8 FA 7 UNY, T AFELY ¥ F
A& ANE AHE TS LRE YA

9@ d7e WetEYY Fold 38 V)5S &5 #¥E 4
A% ANEE TFAHY FRE Aot $F AT 2 2 PHE FH

N

Hg 2EHARTEY Hid #8431
sjor ot %&*“ﬂ w2t Al =S 3l

Study 1.

WelEyol 44z es Bdc Atke A3 A7 YA =3 S W9 AZolgE 4EHH A
B2 oA NN A5t ML UL se, BE AP 21 9A%E oF 14 Aojo] AAFe
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o o] AP LT 5~27C, ZEE o 100£05 ux7t HEE AU 200 JAF(YSS YAT)&
"éi._% e S A 77 Aste A AelF7] +2~49 Aolol A # £4E AAF. H7F

& Agx F4AYo wet 5JY] T ?"Z*?M & J¥xe d3A BU7EHE S 3-way
cockS EaA APea, AF 1 kg? 01 mge) DAEYE 150 mLe] 3 34 248 o 4 JHE
FAEAM F 53)(Fo F 308, 608, 08, 1208, 1501 ,-> zH‘%?M o} 3] YRS 8 mLolUth AP
% dde g 29E% 2o
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Fig. 1. Changes in serum melatonin level (pg/mL) after melatonin uptake.
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Fig. 2. Changes in serum SOD level (units/mL) after melatonin uptake.
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Fig. 3. Changes in serum MDA level (mmol/L) after melatonin uptake.
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In vivo B in vitro 4 EFA g4¢ $istso] A58 YR L 1 FoFo] gty 74
ol2A HY BF =9 JuA) =83 2 5o F 2430 08 A F AUFE FA4 lojA 7}
Foll M Fo3 dFE A gk FAFEAL G4 AREY Foo wE 3l Fad) ARET Aolst
UehA G, 499, 1999).

Study 2.

AAY o] &E FVANA EFFPeEHE PN TD ¢48F 492 Jlavdn A dod dA"E
FasARl g CS E 2 dBEYE EFH o2 dF¢) BAsn FaEy ‘5131@:'102 ol A3
#F 7l2Yg diA € &% $35d vAe 4EE 2A8aA 3y SDA A (75Y) FAL 7 #o}
th 8ot} F& 3} Holx o] wel NTNS(non-trained non-supplemented), NTS(non—tramed supplemented),
LTNS(long-trained supplemented)®] 4722 o] 85 ¥t TR 2ol A3t 8L 38 60
£ 5 ofd treadmillg o] &8kl A} 10, £E 20 m/ming] ZAstelAM o 2] A 3¢} HolE AIN-76
A ALY ZEF] 2A% Y FAE B E FFAeH, A BAEY AE wEld Ce AF (T
05 mg, BHELLS HAF (@7 1 wh B2 FAsgen, vegd Ex A7 05 mg, 7}24d& 4ol
05%5T o2 2old Hrlsted ®AstAct

BlEUT e EGEsiA e B o) SFAEAZA Bt gllod, FdRAAAe B3 os)
EF AN FoF oz F3AY &F £ A tEVRY 5 FasAY B &5 FY A 9
A8 & Qle 27, 53] 2439 taVd £4% E331, EF AEATE F7HA710, AstE WA
o 2% A9 daFAE BAFeRA 2F Y TYHE FAANE § U A AHAASE, AHA, v
&, 2002).

Y
il

Endurance Time{min)
600 p

500
400
300
200

100

NTNS NTS LTNS LTS

Fig. 4. Run to exhaustion time (min).
NTNS, non-trained non-supplemented; NTS, non-tramed supplemented; LTNS, long-trained
non-supplemented; LTS, long-traned supplemented. The error bars show the standard
deviations of the means (n=8). Bars that have alphabet (a, b, ¢, d) are significantly dfferent
(p<0.05) among the four groups.

Study 3.

Study 29} 2 &9 A4FE Alg2 Yoz HAAsg A3 gt gy 3298 PN(placebo no-
exercise), SN{supplement no-exermse) PE(placebo exercise), SE(supplement exercise)d] ¥l #£o8 U
I, 7k2Ug vEl C E € 9a8Ed B34 T placeboE 857 B3 F 247, &5 Ry 2

ARAS 4G oS Bzl H2E % ATL S wAE BT YA,
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o3 BFAE £ 4 g 7F2UEl/day, ¥EH C(1000 mg), EG00 TU) 2 HAEW(0.1 mg/ke)S A
B2 27 3 BeeeE gk AF70ES ZE dhAE fAR WE9 S IS R

A aAH L PES SETAA H£ v&2 37tgom, MDAE 434 &% ¥ 571 SODe AA
3 Z7lete A4S BATh ol E@AY Fo7t FAdMge 2e $E7Fd ¢EHA 9FE FAE &
gou, a5 7isdE FAHA A vebd Aok &, Adgy, W £l F).

Table 1. 4% ddAEY JAA=
Nk A F A A HHE(%) HR(max) V02 max RQ

PN 17617£479  7357+11.89 1681468 20043+ 454  4080%x767 1201004
SN 17600£316  71.74* 752 14464778  20029*11.80  4420%£293 121003

P
g PE 17625%150 7450 854 17.28+£259 191501001  4580*3.85 1.22£003
SE 176.20£3.90 80.27+ 834 1893%4.11 194.43%+11.60 41.79*+452 1.19%£0.04
A% AF A AEE(%) HR(max) VO; max RQ
PN 17617479 74.40£11.63 16.83%+4.11 199.86% 6.26 41.82+541 1.20£0.04
P SN 176.00£3.16 7211+ 7.80 13641394 20357+11.33 44,07+355 1.20+0.03
0

PE 17625150 7440+ 890  1655%215 19233+ 729  49.83%496° 121002
SE  17620£380  80.46% 8.0 18561392 19700 843 4579459  1.20%0.04

PN, placebo-non exercise, SN; supplement-non exercise, PE; placebo-exercise, SE; supplement-exercise
Pr; pre treatment, Po; post treatment
* vs. PN pre p< .05

MDAS2] 3t

Plat rest value pre Oat rest value post
Bpost exercise value pre Cpost exercise value post

AT FAZ, B 584 R, C EHAE+EEE, D EPALEE

Fig. 5. Changes of MDA concentration after a bout of exercise or 8 weeks of treatment.
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S0Del Wit

pat rest value pre [1at rest value post

Elpostexercise value pre [Ipostexercise value post

Al BAE, B B¥A 592, C EHAE+LEE, DEZA+LFT

Fig. 6. Changes of SOD after a bout of exercise or 8 weeks of treatment.

Squalene Study

23 %W (squalene)& ¥4 3070, 4 50707F A Al olF Afe: ddd E¥sedsfss A
5 - AEA 2%olurt de BXH o] gith 53] Aol Bfol gel Az, LB F ojvjts 24
%, 283 okt dvf 71§ E 4D3] g0t A WAME 3F oF 1 golabe] 2FLUE A st
ZY2HE, 44 22, e D9 25 At 29T v oF 250 mge] 2FLWo] o] Xk
oA Eulsle Hr9 ARoz Eujgch 934 AF 439G AU B o] FrtHoz YT 2F
adllo] gl AR, Bad7ls, R E IFF o8 2Fd vAE 9%, $438 715 Sl dsiAe
28 977t AYE AL

237939 ety AP 75 Fol I3 Lol vk 2F4ALe WA HaFd A HHE Hi
3 AAFE 443 7150l g Aoz oA Aok AR NEFHOEAY 239 4 1 &
o] gig ojate] A7 AHEL AR FEMFAARE UdF Y 715 R ZA (ergogenic aids)ZA E848
F 9dE A4S At Yk 2gA o} LEIITEEAY BUE 2390 AL dEiNE
AARQ AF7} o} FolA A Yskth 53] F4] Ao wlgA 5 F FH8E AL/ E XS 4F &
2719 AL FAS 5L ste AFU JHE $52 e Ui, 53] =UEd4A €59 #3434 8o
2 AAHD YE BN 2FSW 437 gA4EF FAI)E Aud TS nH e E5ta A
28 £57% RZAR 54l lEA 2 977t gastd ol d HAGAH £ dFe 239 43t
AR AR v e FEE FH37] A8 SEH QAE B3 2799 4 A - F9 &
E A-39 AR A Ay, 83, 8% 34 HDL, LDL, Au8aslas(SoD), #4324 (MDA),
Het, Hb, WBC, RBC¢] tjajA ®lam, EA43¢d.

A7 tidats Ha 234U E A & & APl A gle Kilgdme] AsFA A4 A7 ¢4
13802 o]gg A7 4T 79 EFHAE AT 622 ¥k

$E 99% olAbe] AFYW(FUSAE AF)S FreHdl 10 mLy Yol 4539 Ao AP T8y
Ean, 1 A4 AFARE Fsgd SR E 2 %] FAS ¢ S Y £9S F5E Y A
Fol o} & F& AFIAAY F HAVNTL 452 A
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Fig 7. Changes in SOD.
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MDA {(pmol/L)
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pre-treat post-treat

Fig 8. Changes in MDA,
before vs. after; **<.(01 pre vs post; #<.05

200 B detae) AU AL ATH F AN wgel $3HA e FA Agkm, 37 A
4% MDAE AsA7E A%E tehich 1 s A% W8S Fol 42 75 BRAZAS 7
A A 35 977 BRATT AT €, YA, 200).

Conclusion and Suggestions

girgtAe 3¢, d7] BdE 58 25715 L VUsrIEne T Y] FoE £ 252 F
39 g, nFE £F59 7Y AR2EYLE Fa, 4 AR 59 $HY &9 FgE Jdiste &9
oA &&dol vigAY Aoz Atgdd 53] AxdF oM E5& AFAee B8, 4T 1B
&l 7‘]'—:‘ e&HE EFAF, T 2 A 59 FFAAM EFol e e, FHHLE ho]r} ¥
2 FEAFEY ME I T 5ET A3 H8E £ Sle FASAL AL 2 B2 FF B o
3?51-‘& Tkl

r

5% o

et

-83_



References

741 (2002). Treadmillg o183 HF 3 AL Fel 8F Faslaste 55 njAe 98 $F5 943
A, Vol6, No2, 179-182.

I7)F2001). 9 #3571 839 LPO o 8444 o Gsas SR vlAle 9 325537,
Vol40, No.l, 211-222.

FAE, 7Y, T, ol5(2002). EEFIH sA-FedE 437 EFAE JEF MDA, SOD9 v

Ae 98 FF59983 A, Volb, No.2, 85-88.

CATE AR AW HEFA9RW). 70 AFAH Fdo] 79 ¥ Fatst Ah, GSH 2 A

A gl e 93 L5, Vol7, No2, 185-194.

A58 AAAQ01). F2E $F A5 €% GPX, GR 43 #43gxdd] #8 97 #4883
], Vol40, No.3, 779-790.

AAE, old3, &2 ALH, 193, FBF1999). FEHAF o] A Fo] FstEL 4T
B3 A E o v 9% d74853)7], Vol.3g, No3, 617-626.

23, 0] FF(1999). FAF AT 54 A EA D AN A Wsle] nlAE 4 SEH Volg,
No.3, 473-483.

A&, 1L7)%(1999). sl LAY
Vol.38, No.3, 361-374.

2, $3(2002). FAEA FAE HYPS Edold Fo AFF &Fo] 3x 9 MDA, LDH 5HE4

of vlxe 9% LTI A, Volb, No2, 115-119.

g, & (2002). Z2¥%E A3} Streptozotocind] 9§ G i Ho &% F g ol rAd 1|

e 4. Vol6, No.3, 271-276.

e, 2 B4(1998). 4 5, AA A5 gFA AT S0l EAYIAE AE B P48 540 7

AE 4 gAgstn =73, A 158, 641-659.
A, A4, YF, ol 8F(199). +EFAF Fadsuletle] o] ditslas ¥ Fiitsly
°ﬂ viae 9% SFFA K3 A, Vol 38 No.4, 451-460.

uhoF) Ag4(1999). Y $EHRY BE d Aol dHEY fUFE A4 A 9% AS5HEAT,
Vol.10, No4, 16-27.

T(2002). 274U Bgo] dAGEF g3} 7)5d viX e FF FFEIIA, Vol6, No3,

3.

v, 2497(2002). 274 E&o] FAUTAY AA S £57% #YE 899 vAe 9F. ¢
S5 GUd3 A113) FAGE RN 25, 43-49.

waled Zold AAA, 238, wWAg 250D, FAE Fdo] fFAA IAYH(RICO)Y Fitstas

HHgol vixle 9. FFH £ A, Vold0, Nod, 348-355.

23)(2001). A7t frataA T BelA n¥dA e HEHA st GPX 84 2 A

Azt vlAe 9 §3A 853 R], Vold0, No.l, 387-397.

A%, o]4742000). STZ-Z=FA A TEHe7F F242 € 29 Fistas 4= 9|4
oJthat# A, Vol.17, No.l, 21-30.

L284(1999). &4 F AAD A9 @IFA AFALTA AFT AddadF %] @& MDA, SOD,
CATY] w3}, &=44383]%), Vol.38, No.3, 512-521.

o749, 914(2000). FHtFEe] A AAAe 2 P Hho vlXe 9T FHAFEA, Vol.39, No.l,
426-435.

o
o
—b

Orr

8%

.

oli

o FA4NA 9 Fustasd we 9% A LTI,

ofy

=2
hil

rir

3% 94



ol A, HFA(1999). ¢FHY EA $Fo o 4%, FF29 23&AH FAs7Ed vAe 9

. & 38 Vol8, No3, 461-471.

2EZ, 425, F5Y, ABS, ZUS002). S3A 35 Edsd g B3t £F
Z 3z i3 54 FA4d nAE 9. Vol No3, 285-289

o] FE(2001). XA 53 A M7 F HAvIZY SOD Ao vAe 4. EFHE, Vollo,
No.l, 21-29.

o] F(2000). T4} vElY E Foir} 8% Fstas AT 9 FAAA HAo vAe 4T 54
§383] %], Vol.39, No.l, 476-483.

A9, A, 395, GdSE, A5#0999). HEW E C B4 ddes F 3% A4 ¥ 4
3 B4 §A43d vAe 9% 573 Vol7, No2, 159-172.

HAe, A 2(1999). dAaztA gl &5ZE7 MDAY E4d vlAe 9% 578 Vol8 No3, 423-436.

B A&, AHY, f50, ol9E, 2, YR, $x9(2000). F717He B3 kA A7 H

2 {’r:% =] "‘2‘}34 MDA AAe] vlxe 48 538, Vol9, No.2, 299-308.

At «382000). F71AY TEFD] FAAR Az vAe G FFAI A H8 A,
Vol.14, No.1, 567-578.

244, A4, ¥ H(2002). The effects of L-carnitine and antioxidants mixed supplementation on the
exhaustion time. 3¢5 9%e3] #1038 EATGLRAY 25, 9-22.

Abuja PM, et al.(1997). Antioxidant role of melatonin in lipid peroxidation of human LDL. FEBS Letters

413 289-293.

Acworth IN and Bailey B(1995). The Handbook of Oxidative Metabolism. Chelmsford, ESA Inc.

Ahmad S edited(1995). Oxidative stress and antioxidant defenses in biology. New York, Chapman & Hall.

Alessio HM and Goldfarb AH(1988). Lipid peroxidation and scavenger enzymes during exercise: adaptive
response to training. J Appl Physiol 64: 1333-1336.

Antolin I, et al(1996). Neurohormone melatonin prevents cell damage: effect on gene expression for
antioxidant enzymes. FASEB J 10: 882-890.

Appenzeller O and Wood SC(1992). Peptides and exercise at high and low altitudes. Int J Sports Med
13(supp! 11): S135-S140.

Buthlmann(1998). Melatonin RIA. Allschwil, Switzerland Bithlmann Lab AG.

Bullen BA et al.(1985). Induction of menstrual disorders by strenuous exercise in untrained women. New
Engl J Med 312(21): 1349-1353.

Cannon JG, Orencole SF, Fielding RA, Meydani M, Meydani SN, Fiatarone MA, Blumberg JB, Evans
WJ(1990). Acute phase response in exercise! Interaction of age and vitamin E on neutrophils and
muscle enzyme release. Am J Physiol 259: R1214-R1219.

Cavallo A and Ritschel WA(1996). Pharmacokinetics of melatonin in human sexual maturation. J Clin
Endocr Metab 81(5): 1882-1836.

Criswell D, et al(1993). High intensity training-induced changes in skeletal muscle antioxidant enzyme
activity. Med Sci Sports Exerc 25(10): 1135-1140.

Davies KJA, Quintanilha AT, Brooks GA, Packer L(1982). Free radicals and tissue damage produced by
exercise. Biochem Biophys Res Commun 107: 1198-1205.

Diagnostic Products Corporation(1997). FSH immunoradiometric assay. LosAngeles, DPC.

Di Simplicio P, et al.(1997). Antioxidant status in various tissues of the mouse after fasting and
swimming stress. Eur J Appl Physiol 76. 302-307.

- 85 -



Dillard CJ, Litov RE, Savin WM, Tappel AL(1978). Effects of exercise, vitamin E and ozone on
pulmonary function and lipid peroxidation. J Appl Physiol 45: 927-932.

Essig DA and Nosek TM(1997). Muscle fatigue and induction of stress protein genes: a dual function of
reactive oxygen species. Can J Appl Physiol 22(5): 409-428.

Fraser S, et al.(1983). Direct radicimmunoassay for melatonin in plasma. Clinical Chem 29(2): 396-397.

Gee DL and Tappel AL(1981). The effect of ehaustive exercise on expired pentane as a measure of in
vivo lipid peroxidation in the rat, 7 Am Coll Nutr 8 636-643.

Goldfarb AH(1993). Antioxidants: role of supplementation to prevent exercise~induced oxidative stress.
Med Sci Sports Exerc 25(2): 232-236.

Grota L], et al(1981). Radioimmunoassay of melatonin in rat serum. Prog Neuro-Psychopharmacol 5.
523-526.

Hara M, et al(1996). Tissue changes in glutathione metabolism and lipid peroxidation induced by
swimming are partially prevented by melatonin, Pharmacology & Toxicology 78: 308-312.
Hiibner-WoZniak E, et al.(1993). The effects of graded exercise on changes in the activity of antioxidant

enzymes in blood of wrestlers. Biology of Sport 10(1): 21-27.

Jackson M], Edwards RHT, Symons MRC(1985). Electron spin resonance studies of intact mammalian
skeletal muscle. Biochim Biophys Acta 847 185-190.

Jenkins RR(1993). Exercise, oxidative stress, and antioxidants: a review. Int Sport Nutr 3: 356-375.

Ji L1.(1993). Antioxidant enzyme response to exercise and aging. Med Sci Sports Exerc 25(2): 225-231.

Ji LL, et al.(1990). Alteration of antioxidant enzymes with aging in rat skeletal muscle and liver. Am J
Physiol 258: R918-R923.

Ji LL, et al.(1991). Myocardial aging: antioxidant enzyme systems and related biochemical properties. Am
J Physiol 261: R386-R392,

Kanter MM, et al.(1988). Serum creatine kinase and lactate dehydrogenase changes following an eighty
kilometer race-relationship to lipid peroxidation. Eur J Appl Physiol 57: 60-63.

Kanter MM, et al.{1993). Effects of an antioxidant vitamin mixture on lipid peroxidation at rest and
postexercise. J Appl Physiol 74(2): 965-969.

Karlsson J.(1997). Antioxidants and Exercise. Human Kinetics, Chanpaign, IL Marks, DB, Marks, AD,
and Smith, CM (1996). Basic Medical Biochemistry, A Clinical Approach. 327-339 pp. Lippincott
Williams & Wilkins, Baltimore, MD

Krotkiewski M and Brzezinska Z(1996). Lipid peroxides production after strenuous exercise and in
relation to muscle morphology and capillarization. Muscle & Nerve 19 1530-1537.

Laughlin GA, et al.(1991). Marked augmentation of nocturnal melatonin secretion in amenorrheic athletes,
but not in cycling athletes: unaltered by opioidergic or dopaminergic blockade. JCE & M 73(6):
1321-1326.

Lawler JM and Powers SK(1998). Oxidative stress, antioxidant status, and the contracting diaphragm.
Can J Appl Physiol 23(1): 23-55,

Leaf DA, et al.(1997). The effect of exercise intensity on lipid peroxidation. Med Sci Sports Exerc 29(8):
1036-1038.

Lovlin R, et al.(1987). Are indices of free radical damage related to exercise intensity. Eur J Appl
Physiol 56: 313-316.

Marzatico F, et al.(1997). Blood free radical antioxidant enzymes and lipid peroxides following long-

_86_



distance and lactacidemic performances in highly trained aerobic and sprint athletes. J Sports Med
Phys Fitness 37(4): 235-239.

McBride JM, et al.(1998). Effect of resistance exercise on free radical production. Med Sci Sports Exerc
30(1): 67-72.

Mena P, et al.(1991). Erythrocyte free radical scavenger enzymes in bicycle professional racers. Adaptation
to training. Int J Sports Med 12(6): 563-566.

Meydani M, Evans W], Handelman G, Biddle L, Fielding RA, Meydani SN, Burrill ], Fiatarone MA,
Blumberg JB, Cannon JG(1994). Protective effect of vitamin E on exercise-induced oxidative damage
in young and older adults. Am J Physiol 264: R992-R998.

Niess AM, et al.(1996). DNA damage after exhaustive treadmill running in trained and untrained men,
Int J Sports Med 17(6): 397-403.

Oh-ishi S, et al.(1997). Effects of endurance training on superoxide dismutase activity, content and
mRNA expression in rat muscle. Clin Expr Pharm Physiol 24: 326-332.

@rtenblad N, et al.(1997). Antioxidant status and lipid peroxidation after short-term maximal exercise in
trained and untrained humans. Am J Physiol 272: R1258-R1263.

Oxis International®(1996). Calorimetric assay for lipid peroxidation (LPO-586)-MDA. Portland, Oxis Int,
Inc.

Oxis International®(1996). Spectrophotometric assay for superoxide dismutase(SOD~-525). Portland, Oxis
Int. Inc.

Packer L(1984). Vitamin E, physical exercise and tissue damage in animals. Med Biol 62: 105-109.

Packer L(1997). Oxidants, antioxidant nutrients and the athlete. J Sports Sciences 15 353~363.

Pierrefiche G and Laborit H(1995). Oxygen free radicals, melatonin, and aging. Expr Gerontology 30(3/4):
213-227.

Pierrefiche G, et al. (1993). Antioxidant activity of melatonin in mice. Res Comm Chem Path Pharm
80(2): 211-223.

Pyne DB(1994). Exercise-induced muscle damage and inflammation: a review. Australian J Sci Med in
Sport 26(3/4):49-58.

Radak Z, et al.(1996). Superoxide dismutase derivative prevents oxidative damage in liver and kidney of
rats induced by exhausting exercise, Eur J Appl Physiol 72:189-194,

Reiter RJ(1995). Oxidative processes and antioxidative defense mechanisms in the aging brain. FASEB J
9: 526-533.

Reiter R}(1996). Functional aspects of the pineal hormone melatonin in combating cell and tissue damage
induced by free radicals. Eur J Endocrinology 134: 412-420.

Reiter R} and Leppéluoto J(1997). Melatonin as a hormone and an antioxidant: implications for organisms
at high latitudes. Int J Circumpolar Health 56: 4-11.

Reiter R] and Robinson J(1995). Melatonin, your body’s natural wonder drug Bantam Books.

Reiter RJ, et al.(1995). A review of the evidence supporting melatonin’s role as an antioxidant. J Pineal
Res 18 1-11.

Reiter RJ, et al(1996). Melatonin in the context of the free radical theory of aging. Annals New York
Academy of Science 786: 362~378.

Reiter R], et al’(1997). Melatonin in relation to cellular antioxidative defense mechanisms. Horm Metab
Res 29: 363-372,

..87_



Reiter RJ, et al’(1997). Pharmacological actions of melatonin in oxygen radical pathophysiology. Life
Sciences 60(25): 2255-2271.

Robertson JD, Maughan RJ, Duthie GG, Morrice PC(1991). Increased blood antioxidant systems of
runners in response to training load Clin Sci 800 611-618,

Ronkeinen H, et al.(1986). Effects of physical exercise on the serum concentration of melatonin in female
runners. Acta Obstet Gynecol Scand 65: 827-829.

Sahlin K, et al.(1991). Changes in plasma hypoxanthine and free radical markers during exercise in man.
Acta Physiol Scand 142: 275-281.

Sahlin K, et al.(1992). Repetitive static muscle contractions in humans-a trigger of metabolic and oxidative
stress? Eur J Appl Physiol 641 228-236.

Salo DC, Donovan CM, Davies KJA(1991). HSP70 and other possible heat shock or oxidative stress
proteins are induced in skeletal muscle, heart, and liver during exercise. Fre Rad Biol Med 11:
239-246.

Saxton JM, et al.(1994). Indices of free-radical-mediated damage following maximum voluntary eccentric
and concentric muscular work. Eur J Appl Physiol 68 189-193.

Sewerynek E, et al.(1996). Lipopolysaccharide-induced DNA damage is greatly reduced in rats treated
with the pineal hormone melatonin. Molecular and Cellular Endocrinology 117: 183-188.

Song Y-], et al.(1996). Antioxidant enzymes response to endurance exercise training and dietary proteins
in rat skeletal muscle and liver. Appl Human Sci 15(5): 219-225,

Strassman RJ, et al.(1989). Increase in plasma melatonin, B-endorphin, and cortisol after a 285-mile
mountain race. JCE & M 6%(3): 540-545,

Tharp GD, et al.(1995). Effects of aerobic training on malondialdehyde excretion. J Strength and Cond
Res 9(4). 237-239.

Tiidus PM and Houston ME(1994). Antioxidant and oxidative enzyme adaptations to vitamin E
deprivation and training. Med Sci Sports Exerc 26(3): 354-359.

Vakkuri O, et al.(1984). Development and validation of a melatonin radioimmunoassay using radioiodinated
melatonin as tracer. Acta Endocrinologica 106: 152-157.

Warren JA, Jenkins RR, Packer L, Witt EH, Armstrong PB(1992). Elevated muscle vitamin E does not
attenuated eccentric exercise-induced muscle injury. J Appl Physiol 720 2168-2175.

Weindruch R(1996), Caloric restriction and aging. Scientific American Jan: 32-38.

Williams MH(1999). Nutrition for heaith, fitness (5th Ed.) Boston, McGraw-Hill.

Witt EH, et al.(1992). Exercise, oxidative damage and effects of antioxidant manipulation. J Nutr 122:
766-773.



