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AWTFERY B Y 5 EBRET =98 e 8| SR B | A R S w4 0 2L 2 5 AT 22 T Ak
FRTIFEIEA PR 2 - ARIH5ELL 22 A BRI SE T Rl se 5 (8 159+ 23 5% &
B 1722 £5.5 05 - BBEE 633 £ 6.9 /NT  BERSHHE SYEE 13.7 £ 3.7%) o EHERSEIE DL
SR AT LA LI isH (BC) R RIRI4H (PL) » #EREEIGHE 28 K - WA HAT
(Pre-S) ~1%& 2 ##E & ] (Pre-T) ~ i H)1% (Post-T) S iEEf1% =/NEf (Post-3h) BREEMIREEA -
DB 1 S B R N - 8 U T8 B e i 2 T 2 MR S LR T 2 e 2 881G
aaEaet R BRI E BV AL MR R A28 BE/KEST R
By o= .05 o GERIFFWT S8 L RGUET) A% - KEMLEE T AT HE A Ll 2 R E
Bhi% =/ N S EENRT - DURCEE) R LRIV RES (p < .05) - AL EERHVRE
TEHEEN IR (p < .05) HEEWNIN - FRAEIL 21 K EYE RSN E SR =1
HEHT (p < .05) » HPA =/ I EEEE - BRI AE - I M 2 B A
(bl ~ BECEEE R AE L2 REE N 2 MR A EE ER - A&
RIS RA — IR R T RE 2 P EEINTERY ~ Zal B (R /K PR A IR E
B RABEAR[E] > RARAYWTZEEET A DA RHAVE 2 - SR AL RIS IV RIS ) AH
Mo —PHERET  BETE RN EVEESE -

RRSEE | RACH KNGS - BEE - AR
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= K

TE = 98 S SO R RNV EE T A £
SEMESE ST T (reactive oxygen speciese, ROS)
N E WA (free radical) » HAKF 2 Fyid
A A HHAER AR RS A BV E TR
IS IBRZREVAE ~ FoRDAE (catecholamines) ~
w4 (EHS (xanthine oxidase, XO) &z NADPH
& {tH§ (NADPH oxidase) HYH AT EAE
BHIEMEE T T EILY) (superoxide, 0,)
A EE (hydrogen peroxide, H,0,) ~ —4
(B4 (nitric oxide, NO") K ¥EHE: (HO') >
AR AL A 4HRE S R AL EE T (Jackson,
Edwards, & Symons, 1985; Ji et al.,
1998) - & 2R 78 & 1Y — S AL E T AR ERF Ik
Thee - HE ] ge B 5 A B fEYIR
JE > B Ry E i B R (ONOOY) » Z5H—
fisR % (B (Navarro, Lopez-Cepero, & Sanchez
del Pino, 2001) = ZA(fT » SMFUAVES A EE
AR E FHESAYIE I B s B e AR
TEERPTEZRS (i, 2002) - FEELEGE
A AYIFERE > N E% (malondialdehyde,
MDA) ZEE # &b K EALBE IR LTS
B (Vecchiet et al., 2003) » EAH'ERE(LE
¥ (protein carbonyls, PC) F %4y B HEH
(albumin) =¢H At 7% & HAYR(LY) - Hitk
Wead By BRGNS 2800
8- FEL - iR B (8-hydroxy-deoxyguanosine,
8-OHdG) 2 i & M 2 & DNA &L 5
W AEYIRESEY) -

PLEABHIPG 1 EABBE T A 5 [ REHY 4l B
BEN ST EhEE TEELE >
A (L (superoxide dismutase, SOD) ~ .
HEALNS (lactoperoxidase, LP) ~ #45[L #

(catalase) ~ ZHfH ki E (LG (glutathione
peroxidase, GSH-Px) % » DL K JEBR (€AY T
ALK A 4E 4= 2 E (vitamin B) ~ 4E4 2 C
(vitamin C) Fz4fE4= 2% A (vitamin A) ~ FLEE
1 (lactoferrin) FIff§ (selenium) o EREiTAVEFZE
H—EHYEE R BEAVEE IS THLA
iR LRI L I ERR (R YL S BRI K S
(Ji, 1995) -

4] #, (bovine colostrum) &5 7.4 1>
TG Z & HY 48 /NI N AT T3 A FL - o
AT E & AR bR T 35 2% R e R -2 2R
PEERZE [ (immunoglobulins) ~ ASAE A ~ i
B H (anticicrobial proteins) Jz—ELAHREE
# (cytokines) Z4h - & HFFLHALYIH
Aoy PlInFL e LR - BE(LEEE - BE
KZfCHE ~ FtHIEE(LYEE - 4R E K
4 4 2 A % (Van Hooijdonk, Kussendrager,
& Steijns, 2000) - iffi 15 & i E ALY 1E B BT
B EANEBR IR E T EZENAT
(Przybylska, Albera, & Kankofer, 2007) - 3T
AL HTERE R A P R E B
BEFHI - SER AR R E R
A+ KSR RGBT E B B Y E B
I~ BT A4 Y I EE (Carrillo, Koutedakis,
& Flouris, 2013) B2 E# & AR AIZH B AE
K TEPHZAL (Struff & Sprotte, 2007) - ZA[f] »
H R 49 AL B E B AR LS LB TR
RAMH S AEH /DB EI Y E B - Appukutty
et al. (2012) AYRAZEEEEL » Z BN BRI 1
A A E 50 mg HYAF R A AR R
TR B AR LAY IR A LB S AEE B
ALYRE I BRI E(LRERR
It BRI E AR, HEXEG

(ischemia-reperfusion injury) HYE B > I



A7) AL A A L (B A~ L B R A A
EAREE T+ AR ALY BRI A TP T
EALFERAB AR LEE - B HIBELY)
B LR R H IR S bRy E AT 2 B L
=y KEE - I HIEE B A LG EIEIEAN
FEH R E K (Kwon et al., 2010) -

e Lt s AR T DR R AL
RE##E HHE T DL AL I R AV R B BUE M DA
KD R E B EAL G E KRR RS
{LBETT » 2RI A4 W) AP RALAYROERAE N
R d W RHREERIIAER - FOAE
AEENRE AR - Yl ATIEEEA
T o JeRTAYBZEEE R DA ) FL R b 4 T |
Llsgm N e SR EEhRE /) » Iy
I AWEFETE A 12 8 > KN 26
e B A ) 2 BT DAY -6 B O S B e i
MR Z Bk & H A (immunoglobulin A, IgA)
I AR R T E o A ST S B
GEVUAE RS 10 SERY A AL A A%
T 48 By — /N IRF 1% Y R P BG 0 52 2 N- FHBE
i 2 8 - S2 B - N & (N-formyl-
methionyl-leucyl-phenylalanine, fMLP) ]
BEE R E MERB B S I IE - FYES)
ZZIR 51 > Hofman, Smeets, Verlaan, Lugt,
and Verstappen (2002) AYHFZE 45 » (&
75 H MR BR B T2 R/ UB » K 60 524
PG W% - EEETAES B A EE
HY #E & ; Coombes, Conacher, Austen, and
Marshall (2002) AYRZ7E P88 B - fdm 2
TR 60 SLEGE 80 FEHYFAIF - HH
THEEHF AR E BRI S AR - thA
LAt B FE T O A AR ) 2L R DA S B
(Duff et al., 2014) » 435 48 B o /Y 4% 1 5E
77 (Brinkworth, Buckley, Bourdon, Gulbin,

s o AL (B EE T

& David, 2002) FlZESEZAVK{E (Buckley,
Abbott, Brinkworth, & Whyte, 2002) » {H
HE & AR A B R © BEAN - H AR 3
A8 4 17) AL E R I 4 2 2 8 B 7% 2 0 51 S
[ Y T DI RE ~ 4 3K SO ME R AL BR Tyt
FER S

it 488 B A~ {2 7R BRI
Ht A RENEERETR K - BEAEHY LB FE
KB EEE A PERE - LB ERE
BFREITE 40 Fb 2 4 38R > (At > BKHEZE
Bl 5 A 31 R T 40 2 v 5 R Y R
& WmfeEs e EAE RENEILE
o At ARV ERN AR — &
568 X5 R | o S S 258 - SR L IBR T 2 P S
T~ ARSI B 31 o A e e ) AL S
HEHENE B NEIRAERZE -

al ~ Sith
i

AEFELL 22 % BA =4 DL EEHEFI
SRalhn 2 BUEEHEE T 5B R H R
(B 159 £ 235 5 172.2 £ 5.5 057
BGE 633 £ 6.9 0T BERE B 7L 13.7
+3.7%) > FrA ol E4EREE =Rk
HEIeR - 30 B B2 A AR SRt >
S SREL R 12 ~ 28 /N » ARHHFTHRFR A
ENMEH AR R e~ ARES IHE 502
HAERMEERKINEGESR - £F
BRbAIaAT > TR A RV St BRI R E
iR > FrE s BEEAZHENE
FEE » REFVZHEAITHEEE A%
FEE - BRUHEZHE NIRRT LEE

]
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AVEEME o AU & E{ R BRI
#1 % B &% T (FJU-IRB NO 102088) -

=~ HEEEGT
B2 HERE L EHRA LV

KA Bo 24 AR (BO) &l
Bi4H (PL) » H4H& 11 A - T A Z & 1
BORE W BRI AY AT — R DL R WS i & R 1%
— RAEAT = 5 R I SCE BRI o A
Al (Pre-S) ~ & Z H B Fi (Pre-T) ~ HH{%
(Post-T) i % = /NI (Post-3h) FREEMM
IR o AT ST A1) 7L 8485 s Py o
NEHERE  BCHANZABETREH
20 AFELA 2 A A Ak EEk ( EIE/NE R
i AR 28 ) Y9 (Neovite
colostrums, United Kingdom) » $£ 22 /N3¢ o
BC 4HF g 2 A0 ALAEBE fy 82.3 KK »
B/KILEY R 2.9 % » EHE & 32.8% IgG
H16.1 52 > A5H75 0.7 e LR & 4T 1 TTHYK
71 o PL 4H Ay 25 2 A2 S 4l 22 A mdfy ]
o] ER AR [ (Gold standard 100% casein,
Optimum Nutrition, USA) » H#\ & DL K=
&R BRI B BLUARH 52 B 5 ) 2 4= 9] LM
WL - LLEEE J7 A i H Bl 12 — /N R
P8 - N 28 K o ARHFRERIET
R 2 E g E K 5 2 FERY
R o

s

=~ e R RGE B IR
ARS8 5 P A R R
ThH{# (Kayak Ergometer Dansprint, Danmark)
LT o RIERIRAR B 2 Bl ST
LA 25 FLRFHVZRIE X 4 r88lF BT » #E

AELTN L 3 S B R B K i g - R
R B Ry 4 78 NN EER DL
B ENH % &3 (rating of perceived exertion,
RPE) FEFHE T SEE - BEEEE N
TAERE) 40 7r 8 -

VY ~ b A HER B

ABHFE R A SR S T AT DL A 5
RIESh 9 2 BERAk4Y 10 mL Z % >
BN &H KEDTA Z HZERIME - 524
1,500 rpm §E0y 10 73§ P& PREEMAE LIFR -
TG IKAFRY -20°C LLETT R 1T -

e SR A P 2 (5 P e 7K P P
IAEE (water-soluble tetrazolium salt, WST) »
WST-1-2-(4- Bt 7% F )-3-(4- B Ak 7% K )-
5-(2,4- TREFEFEHL )-2H- DUSE L EE Ky Ak i
BEI 2K b 7 A KB (SOD Assay
Kit-WST, Switzerland) - 4% » F 19 mL ' WST
AR R Y LIRS REHSRE
BEL S FPTE 0 DL 2.5 mL R & 4% & R R
15 uL B/A R AR AR - BEE R A
FAERER 20 pL n AtRHIA 96 FLiE T -
PEAFLHIA WST 7% 200 pL &/]v Lk
& RSB ER 37 CH#HR 30 &
0 7E % (Infinite 200 PRO NanoQuant
Microplate Readers, Tecan, Switzerland) J§7
REE 450 nm FAUE - BELSEEIR
HAIE B E LS lEte = (Catalase-520,
OxisResearchTM Kit) - @&/ & M iBE[E
SR FELE Ay R FI B @R o 30 uL
MR L SR s A E 1 A& A
& A 500 uL Z €% (10mM H202)
BE 1 stk o SEELE T IA 500 uL



&8 1k > 5% 1& 1A 2 mL HRP/Chromogen
sl BE 200 N E 10 7 g 1% > DLy
JE M R EE 520 nm S HUEUE - AWT5E
U\LL/E'JEJE R R EL I S EY)

'& (thiobarbituric acid reactive substances,
TBARS) &GS 258 2 MR T B H i 45
AEAARIL » AR RS PL S mL R Ay 6
NHyE ALl (NaOH) B2 18 Ny =8 L
i (trichloroacetic acid, TCA) f% 456 Z ¢
FIRR LR 2% (thiobarbituric acid, TBA)
JREE] 115 mL By ERET-7K i DLELE TBARS
S o FIF 100 pL fnA%EL 1 mL TBARS &
BURE - AL 100°C THEE 30 3 §E1% o
BB K EAE 10 735 &FLL 3,900
rpm &0 10 73 58 > W KRR DL SR
HTE BER R 3% E 535 nm s HUEE -

h~ #EH

Fit 75 % {6 L. SPSS for Windows 18.0
WA ETTEREE > ST BELLCFEE +
fEEEW - AMALEEEBRERT
S FL oy BT 5 B e o R T B 4 s R A
BFE2MBECB N ZEYSEEL
FRRERT R TEREHI TS (4
Al x I ) B 5N W) AR R 2 R

s o AL (B EE T

KEVISH > HEGHHEERZ T -
FEYRNLEAFHEBE > AL least
significant difference (LSD) JE#{TEE1% L
Wy BEEKAEST Fo s a = .05 -

W

> R

— TR B ARG R A T AR

(o i yapa-7

DIEEEHHENTEREIMER (0
=22) ik 1 FESSREHEUES ER - &K
FE 228 T 1 A% b 8 SRS B Rl 2 R L Y S 1R
= /NI H IR P L B = R A AT D R A
BYIRILHIEHFFERE (p < .05) - AL G
R 1 R A L Bl 1% 17 B B By ] R B 1Y
vEhn - (B AF E B 1% =/NEF T R 2 LEE B A
YR KA KR (p < .05) - BEFMATH
AR AU ES B 22 B S REP)E RILE 7Y S Eh 1% A
S EE R B =N R R AR E
(p<.05)-

T~ ) AL R S T R
AR SR A IR T ) o s

PUR &kt — IR 72 R4 5y
il A BB i 1% 288 T Y = SR P P ol 2 2

®1 SHREREESHEREFMRERECENERZRE

HH Pre-T Post-T Post-3h
SOD (U/mL™) 3.61 £2.48 4.03+3.22 4.84 +3.42*°
Catalase (U/mL'l) 506.16 £ 191.11 693.09 +202.62° 337.54 +121.82*"
TBARS (U/mL™) 2.51+0.72 3.08+1.17° 2.40 £0.55

BRIHCR - AR -

5T ¢ Pre-T - #E&fH]  Post-T : #&H{% » Post-3h : iEFh{E —

/INEE 5 SOD : superoxide dismutase ( # A (EER ) 5

Catalase * % (L5 » TBARS : thiobarbituric acid reactive substances ( B QL EL24EE 7 EYE ) o
Bl Pre-T EFFE75H (p < .05) 5 ° il Post-T MEHIE 725 (p <.05) »
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BEHRERSE (AR < K ) - #IRE
W ARRREZ ESERERTE
RABEER (R2) - WLERAEH 4
1% > BCA (n = 11) B PLH (n = 11)
s 2 BEBALE - B 5L S HE R
REEZNEYEFES LB EBRER
M Z IR AEEEZR (R3) -

B~
AR EREER S - — ~ EERW
BEIE = 5 1 T BRI 7% > BRHE 228 T 8 o

AURB AR (LRE - BE L aB AR EL %
MNIEE g2 FESHIR B EL S
b SR TR e ls N EL
AACBESI R HE - — ~ TWER4H) A -
BRI R T E S AR MR A EE L
LiEfR A BB E -

Bt (2 bE 22 8. S FE V) B /2 A el R s
HiBH EALE YIS A R B AR
EC 2 W 1 Rl & B e AE I R W) > ] R R
HHERESLGENEE - RAHEE
B 465 R, o % PR L B RS = o 2 ] B

2 ERBEFERMFIINEZSHERRESTESEBERNH

HH £ B E il SEIuzA B HENEH

T

BC 14.32 £ 1.69 1491 £ 1.58 15.55+1.92 16.27 £1.73 17.18 £1.60 18.00 + 1.41

PL 15.36 £ 1.69 15.73 £ 1.56 1591 +£2.21 16.82 £ 1.83 17.27 +£2.00 18.09 + 1.87
HETE

BC 13.64 £1.50 15.00 £ 1.34 15.73 £0.90 16.18 £1.08 17.09 £ 1.70 17.64 £1.36

PL 15.00 +2.14 16.09 +£2.34 16.45 £2.58 17.18 £2.40 17.72 £2.00 17.91 £2.21
ERIAOR © ATFSCEEE -
#F 0 BC : 4w)FL4H 5 PL @ ZRIHI4H -
Fx3 WA VILAIRHEREEF R EREES R MEPECBRNIEEZZE

IHE Pre-S Post-T Post-3h

SOD (U/mL")

BC 437+3.22 4.44 £2.82 4.70 +£3.27 5.35+£3.15

PL 2.86 +1.12 2.57+1.13 2.85+1.34 423+3.16
Catalase (U/mL™)

BC 539.36 + 142.79 589.84 £271.74 700.52 £272.16 370.14 + 83.69

PL 472.96 +232.14 563.43 +£160.97 663.31 +131.02 442.04 + 140.56
TBARS (U/mL™)

BC 2.74 +£0.89 2.40 £0.66 2.75+0.72 2.59+0.58

PL 2.28 £0.40 2.35+0.45 2.71 +£0.47 2.25+0.27

BRI © Abg R -

5 ¢ Pre-S ¢ AT 5 Pre-T : #HEHHE] 5 Post-T : #HEfj{% 5 Post-3h : 3HdH)1& =/\I% ; SOD : superoxide dismutase
( A EES ) s BC & 49740 5 PL : Z2RIHI4H 5 Catalase : #@4% (L& ; TBARS : thiobarbituric acid

reactive substances ( TR A EE 2SS TEYE ) -



1% o TEMEEE T AR AV AR AR LE 2 R
RIEYVE RS ESIB%AEENTTS
BFF B R 1% = /N 2 1% Bl [B] 2 0k B Y
JKAE o BL&E R AL ATAY I 5 o A 22 5
e S L 2 EY B B(EIEE
W SepifE S IO E Y E T - B a
& T HEMHP#EE) (Jackson et al., 1985)
i 2 Al B =AY & 0 2 3 (Gohil, Rothfuss,
Lang, & Packer, 1987) ~ A & # &) (Lew, Pyke,
& Quintanilha, 1985) Z&H &45 & A
4EEMEES) (Anzueto et al., 1993) » fEi#HE]
e gEEEEBE(LHIIE -

TESC ATV 28 TR A5 S HY &5 SR AR S 5T
BIZVES & BTN - LB LT B i
FALERRYEN: - HPrhiE(LEREiEBE S
SE (oA CE =R T AR N k=R )
B (Ji, 1995)  fEARFZEAY4E R 33
B 2 P & At 1 [ A v BB SR R R
BE SRS A INEE - HESR
b EHYRE A E B R 1% = /N A SN
FEFFIHKLEE - 2R AT RV
FesE o PLEALEEE TR E BN 0 R
BHFZ AN SR - BIAHEE
Bt EB RIS LR E &0 (Chang,
Tseng, Hsuuw, Chan, & Shieh, 2002) > {H 17,
AMEETAELERE TENEP
(Knez, Jenkins, & Coombes, 2007) » /&4
%1k (Vider et al., 2001) - AWFFEEHEET &
b Fe 4 SR A — 2y IR R BT RE 2 e
HEAIAE » e BB BN R K
SITLRE AR PR EE NG I BE A [F] - #0 & B4
REVEIEA R ERYF 2 (Elosua et al., 2003;
Knez et al., 2007) 2R » FYASBHSE Y45

s o AL (B EE T

REHTIEA RS S LAY EEE
R E EE A E > RORTIEREAL 5
TR F ol 4o FH el A v o Y R sl 4
gk ET AT -

Chen, Chang, and Chiang (2016) f9Hff
FeE RS AR PERES S
EHREARANFNE  LHEYA b H
SHRENHENLTE > EHNIRERR
52 B EALRE ) R e B2 S A R B RH EE
Lo TR AN o R AR SEAE AR B (o SEAK R
S HRE - Pl E S & A R AR
(Albera & Kankofer, 2009; Przybylska et
al., 2007) - fFEYITZE T » Appukutty et al.
(2012) HYBHFESE HibE w200 AL 8/ N R s
BEimg L& FE (lipid peroxidation, LPO) ~
ALPEALEE - HIER SR TTE
I EE A2 - Kwon et al. (2010) AYAf
FEp R - FE4G TR IR G
KEEM AW ALAZ » TR B i Bt 4H 4%
DA LB E A BEZRN I - lBEBEL
)Y A SRl Ak =R w0153
{LEEt AT = RS, - 2RMM  fEATE S
A 4 fEE 238 3 A 51 6 0 P 4 75 4F ) 2L 1
% AR ZEIEE YL - BRI
AEHVR LB S LEGEER LAEE
HYEEAL o ASHHFTHE M 2 B P G i 440
FATE B A AR 7 B4R SRR Y [ A AT B
ERFHNHIE AR - SO MIEE A
%0 BEZVEE WA VBEVIHITRA - 44
LA AR T DURES B Sy A(LEE ST - (=
HERAIREHM A ELE -

AR R BTN
568 & T BRI SR & i R RV EALEE ST - AR

7
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Abstract

This study aimed to examine the effects of bovine colostrums (BC) supplementation
during a 4-week canoe/kayak training program on oxidative stress. Twenty-two well-trained
male kayak athletes (age 15.9 + 2.3 years, height 172.2 = 5.5 cm, body mass 63.3 + 6.9 kg,
body fat 13.7 = 3.7%) were voluntarily participated in this study. Participants were paired
by performance then assigned into BC supplementation group or placebo group. Before
and after supplement, participants were asked to perform a high intensity interval training
on kayak ergometry. Blood samples were collected at pre supplementation (Pre-S), pre-test
(Pre-T), post-test (Post-T), and 3 hours post-test (Post-3h). To analysis effect of an acutely
spring interval training on superoxide dismutase, catalase, and thiobarbituric acid reactive
substances (TBARS), a repeated measure one-way analysis of variance (ANOVA) was used.
To examine the effect of bovine colostrums supplementation on biomarkers in blood, a
mixed-design two-way (groups X time points) ANOVA was adopted. Statistical significance
was set at o = .05. There was a significant increase in superoxide dismutase at Post-3h (p <
.05). Catalase level was significantly elevated at Post-T and then dropped under baseline (p <
.05). There was a significant increase in TBARS at Post-T (p <.05). There was no significant
interaction of time and group and main effects of time and group for the superoxide
dismutase, catalase, and TBARS concentration. The inconsistencies was found in the results
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of previous studies may be due to the type of exercise, the health of the subjects, or the time
of collection of the blood sample. Future research may be can adjust the doses or for extent
the duration of supplementation which might lead to different results.
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