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Abstract

The purpose of our study is on the application of Bohr effects on exercise
performance by eating Spirulina on the evaluating blood akalinity and the saturation
of hemoglobin with oxygen. We tested athletes from the National Taiwan College of
Physical Education. The results showed that superoxide dismutase ( SOD ) ,
glutathionie peroxidase (GPx ) , creatine kinase (CK ) , creatine kinase type MB

(CK-MB) , red blood cells (RBC) , and hematocrit (Hct) showed significant
difference. However, the time to exhaustion (TE) was showed with no significant

difference (p<. 05) . It is possible that the effect of spirulina supplementation was no

effect on the endurance performance in athletes.



B AUE R iha P FA R (R ERE RA
ARFE R LRI L e AT g AP R L DR M ER
R AEdY 20§ o ppigi "'ﬁ-”ﬁg\:i\génﬂ_ IR Y
FEEA R RBGE [ ORI LR P LR ST
F (&) (17 JfE~1) 5’*1‘&1‘?/? B At 3 IR E o B B 5%
BTk R ocfk (Bohr effect) &7 i@ R T g Bk
PR ol - ’&%%Jﬁ HAT R § R A2 ek

hod AR e A Tt SR LT - g E S TR S R B L A

o

PR AT T 7 oA BB R L 2 A8 R

e & Nagpur § $10 88 f e T 1 08> pand e s 4145 Rk
A (1-2); ? W+ ¥ BT o si@H | #

A (3 pEd RO B R TR A 7 L5 0 AR TR
FEH AR KD o MEGR IR b RS B A R R AR AR
> P4oed 3 2006 & {6 5 A European Journal of Applied Physiology #3 # 2. SCI
PAAGREBHEE AL R TRGVIGEH L RE G A DR G
AR (DR P REHLG LS JARAREGR LB o F
BEEN TR R L B § o ER AR e (- ) T S ek

(T EER T ENER LS TE - L S E

§ 5~ &BMPO) -~ = § i p A & (PCOy) - 2,3-diphosphoglycerate

/|

“3\\-

(2,3-DPG) ~ t:5 o fedb B ¢ s o2 2§ Fen & airk (4, 5)0

ﬁﬁ%}i" oo BECRAEL M w R X j%kf’é? e ‘:F&-r,éﬁfﬂff»}i Mo %A R



H"

BB RMGEE S RN R F R Res (4) wd hiak g

FARDEET > 8w R RF F B bR Y & R LR 4P

R C I S N S AR I i SR E VS L

(5),#—4’3_:%fé?;?mé@éﬁ"fr@.g“if%ﬂ-jﬁﬁ’ ARk RARCE B
a3

FF Ay A LREYY Re - BB LR F AR R
B

ZERE

\\\Xr

PRS2 ST A F (LY )R REPES - LIRL

ETIAS

LK
LEAP AR A B R T F B BT R RS SRR R B
Fick 2 RS (05g4) fF S5 ERE (SR s PR BLE
F1ERGFAP ) R HEEey Raai g (05g48); BRI X
BAHREES LET AR OHRES TR PR ML B
Lo Mz B F A EAXT YR (HASEHEREL K
AR EEE E 7500 AREE p SRS RES X 10g2 p o K S
TGRS PR Bt E ) B A W RRRER | 2 8 R R
SRR L E R SRR ) R SRR I EOE SRR RN
Rt fs (REAFRIFR ) 32 o % A RlREE S | 2o
EER G TR AP 2w R A LV FER - B fRRL & FRS 2 B

(B-)-



FARBFEFALFE R AR TERIRFERFLE
A 4

o R B Ak B~ o R A T 4P B 1R

o iz A l - e
i % R HERE (éﬁ,*’g_-}? < #’ﬁ‘;) ?55-3?— (#‘3%)

A A
& Ao F ARG EZ S EF ST M E (05g/4)

£~

i

¢ % XBiE B

A

o R B Ak B~ o R AT 4P B 1R

A

TR T g A 4

N

W- @ BRI R BN R AT §ERARORT Y R R

grege s (RQ) % 0w L 245 > 4 15ml 2 7% > 5ml 2 3 8 4 % it
i (FF AP & FHHM3 ¥ 3 heparin & EDTA) > 10c.c % » 7 heparin
& EDTA 2z Fu#n '3‘?']?‘;#% CEMHE R H e KRS 'g 5ml z_# 7% & > 5ml * %
A4t rn o BldeR® - 238 # B 24 2% (hemoglobin) z £3#7 4pk » £ Hig#

B S Ag o EH G L g 2% SOD (superoxidedismutase) ¥Rl Z & K0 g



ﬁ

g

\\\Xr

nirE 7B LT SODEL o F L BB 1 F; ¥ 5ml 24T

;

g X
p

3000rpm s - & 4B~ b Koo 5 0 BT A AT o

BEHEHH

T OB ERFEAH T E WAL R A A F o4 R A
W2 g* (-) M T E R S (o) 2P RS T LES LY

Il (98-2410-H-028-007) * ‘¢ % #icdp 4™ % -

CHAE R RS PR RN

Variable Before Control Anti-Control Spirulina
MDA (amole/ml ) 27448+ 4566 25786+ 8834 26040= 75.05 267.38= 8130
SOD (U/gHb) 708.10= 61244  =1%2 080 78+ 360.82 #1#2 2068.03= 150032 *1#] 340551= 62535  *2#2
GPx (U/gHb) 2100+ 468 *1*2 2725+ 431 #1#2 5807= 1568  *1#1 4045= 1577 242
CK(UL) 186.84% 10608 * 11050 % 204.05 80.86= 70.03 5347= 6300  *
LDH (UL) 218784= 72027 79760+ 24251 10435= 116.88 05008= 1580.06
CE-MB (UL) 4148= 1530 * 3251+ 2284 32.50= 1510 2810= 1332 =
GOT (UL) 6407 1017 7 4338+ 1402 830= 588 2516= 11.19
GPT (UL) 6581= 4870  *1%2 4713+ 783 #1#2 2135= 1123 *1#1 11.50= 703 *2)
RBC*10%5 4883 541 = 5002+ 8§35 # 3651= 1224 *#& 4685= 836 &

(count/ul)

Het (%) 4300= 485 * 4572+ 742 # 3203= 1044  *#& 4165= 706 &
TE (sec) stair up 2800.67% 1577.98 3850.07 * 1387.88 3058.56% 104841 404200= 134898

x:Control - # Edii bz ¥R a A% 0 Anti-Control @ & Fui 2 %
BaFipr e X & NEABFLE (p<.05)-

MY g Gdpd A B ok (Bohr effect) Eimeh R R o AR LT R
Rk | g o fi@ﬁvv’ BB (2 ik AR A R A K8
PR AEF F b efrR RBEHA A BT AR



BB R LERE s L P FRRREAE S LA

CERE L RBLA SEE
AR o d WU E 20 E 0 AP ARESS AV R 7T & T
FERPRZEFRADERY AN L FIP R 8% penig 2 RARBIE

B
FHREMREIAE ) FR FRES LG S E X RIRE &) Hi0%
Z %R T5g HA LD 3T O HEBRHKAB S ZE2 7 7 By bR
MEME P PERY CHERE PSR MR AR PR ES
it $» L i = superoxide dismutase( SOD )&2 + #: 4 '+ § it fis glutathionie peroxidase
(GPx) ~ »upg s vfis CK (creatinekinase) ~ « #vim?e 2_3vig 3ofis CK-MB ( creatine
kinasetypeMB) %2 /&M > 12 ‘=x R @ ~ L3 F FH (hematocrit) 5 &
¥ (p<.05) £ F ; 840k 2% IF % HiF & TE (timeto exhaustion) # i}
ERHFLR FEM P RE R RV NRGEER R 2 0 BHAT F

A AT EPFA TR o

232 }?’e :
1. Lu, H.K,, C.C. Hseh, J. J Hsu, Y. K.Yang, and H. N.Chou. Preventive effects of
Spirulina platensis on skeletal muscle damage under exercise-induced oxidative

stress. European Journal of Applied Physiology, 98(2): 220-226, 2006.

2. Fox, R. D. Health benefits. In D. F. Ripley( ed.) Spirulina production & potential,
pp. 36-48, 1995. Edisud, USA.

30 FEAT B S P FREh o SR A RAE R R R R E

G#7 7 o F 58592000 BT AF > AR o

4. HhEAG R R X ERF T TARE cEH 2 TE 220020 S F
£ HRE DRA o

5. Lehninger, A. L. Principles of biochemistry, pp.1011, 1982, Worth Publishers. Inc.,

New York.



DRELS (MR AT ER)

Scottish Aquaculture: A sustainable
future

JRIFHM K28R T SR
LLRF FEES MALR
ALFRT FR
DREPEF 2009 & 49 20p —4 % 24 p
¥4 p# 12009 # 10 7 26 P



98# 4% 21p 3 22p *+ & KEdinburghss # # {7 & T Scottish Aquaculture: A sustainable
future, 731 ¢ » % % " Protective effects of Spirulina platensis supplementation against
liver inflammation during exercisetraining inhuman” > £ ¢ % Z %85 & 70 * § 5
B RRE o AT RS X LR SRR - o AR AL
TEREAMERPHE  RRREY RE EFFIFFELE O FAEHRF > KT

SRS LA

B2

Protective effects of Spirulina platensis supplementation against liver
inflammation during exercisetraining in human
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ABSTRACT

To evauate the effects of supplementation of aquiculture blue-green algae, Spirulina
platensis, against liver inflammation during exercise training, sixteen National Taiwan
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Sport University students volunteered were recruited. Before and after three weeks period
of exercise training with spirulina or methyl cellulose (control) dietary supplementation,
blood samples of subjects were drawn. The results showed that plasma concentrations of
malondialdehyde (MDA), superoxide dismutase (SOD), and glutathione peroxidaes (GPx)
existed no significant difference between spirulina and control group. However, lactate
dehydrogenase (LDH) and glutamic-oxaloacet transaminase (GOT) existed significant
difference (p<.05) between spirulina and control supplementation. In conclusion, these
results suggested that the dietary supplementation of spirulina exerts protective effects
against liver inflammation after the exercise training, and that was not related to

antioxidation enzyme system.
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