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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 alkalinity and the saturation
of hemoglobin with oxygen. We test the members the National Taiwan Sport
University rugby male players, softball female playersin 2008, and will test both the
gender of long distance runners in 2009. The results showed that MDA, SOD, GPX,
CK-MB, GOT, GPT, TE, WBC, RBC, Hgb, Hct, MCV, MCH, and MCHC were
significant difference between experimental and control group. However, the pH of
blood and urea were showed with no significant difference. It is possible that the
effect of akalinity of spirulina was neutralized by the increased time on all-out

protocol on the experimental trial..
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Table 1. Change in Basal Parameters (mean + SE) of Maondialdehyde (MDA), Superoxide
Dismutase (SOD), Glutathione Peroxidaes (GPx), Creatine Kinase (CK), Lactate Dehydrogenase
(LDH), Creatine Kinase type MB (CK-MB), Glutamic-Oxaloacet Transaminase (GOT),
Glutamic-Pyruvic Teansaminase (GPT), pH of blood, pH of urea, blood oxygen saturated and Time
to Exhaustion (TE) in Spirulina- and Placebo-Supplemented Subjects Before and After 3-week
Nutritional Intervention.

Variable Before After T S TxS
MDA (nmole/mL)
Spirulina 181.38 + 27.87 485.04 + 7358 o s .
Placebo 31547 + 27.06 421.62 + 41.85
SOD (U/gHb) (normal range 1102-1601 U/gHb)
Spirulina 1249.63 + 313.73 4454.82+ 323.46 s s
Placebo 963.76 + 15899 3280.31t 626.53
GPx (U/gHb) (normal range 27.5-73.6 U/gHb)
Spirulina 2531 + 327 69.66 *+ 5.62 o s s
Placebo 2029 + 315 66.67 + 4.96
CK (U/L) (normal range 24 U/| for men; 24-170 U/I for women)
Spirulina 476.8 t 14783 602.61 + 26.91 s s s
Placebo 79532 + 29236 513.75 + 38.27
LDH (U/L) (normal range 230-460 U/I)
Spirulina 1018.06 + 157.74 889.63 + 168.87 s s s
Placebo 7145 + 12925 753.78 + 179.07
CK-MB (U/L) (normal range under 24 U/1)
Spirulina 37.1 + 9.8 2453 + 11.08 . s s
Placebo 3885 t 7.85 1302 + 374
GOT (U/L) (normal range up to 18 U/l for men; up to 15 U/l for women)
Spirulina 5277 + 324 1524 + 455 " "
Placebo 52.7 + 322 16 + 3.07
GPT (U/L) (normal range up to 22 U/l for men; up to 17 U/l for women)
Spirulina 5854 + 325 23.75 + 6.53 o . s
Placebo 4819 + 33 176 = 147
pH Blood (normal range 7.2-7.6)
Spirulina 7.44 + 033 731 t 043
Placebo 7.41 + 032 736 + 046 S S S
pH Urea
Spirulina 6.97 t 0.76 594 t 095 ns ns ns




Placebo

Blood oxygen (%)
Spirulina
Placebo

TE (sec) stair up
Spirulina
Placebo

6.54 + 0.83 6.05

9857 + 083 98.29
9836 + 0.96 98.33
4270 t 24515 1560
3705 t 33823 1105

1+

I+ I+

*
*

1.02

0.91
0.96

502.81
84.02

ns

ns

ns

ns

Note. Values for each group represent means + SE (n=17). T (time): comparing the mean
difference between before and after test of supplementation; S (supplementation): comparing the
mean difference between two supplementation groups; TxS = the interaction effect of time and
supplementation with the two way ANOVA test; ns = no significant different; * Indicates with
significant difference (p< .05); ** Indicates with highly significant (p< .01).
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Table 2. Change in Basal Parameters (mean + SE) of White Blood Cell (WBC), Red Blood Cell
(RBC), Hemoglobin (Hgb), Hematocrit (Hct), Mean Corpuscular Volume (MCV), Mean
Corpuscular Hgb (MCH), Mean Corpuscular Hgb Concernation (MCHC), and Platelet (PLT) in
Spirulina- and Placebo-Supplemented Subjects Before and After 3-week Nutritional Intervention.

Variable Before After T S TS
WBC(x103/ul) (normal range: 3.8~9.8)
Spirulina 7.61 t 071 332 t 035

* % ** ns
Placebo 10.8 t 151 541 + 0.7
RBC(x106/ul) (normal range: 4.2~6.2)
Spirulina 5.04 + 041 336 * 0.29

*x ns ns
Placebo 4.99 t 045 38 t 0.22
Hgb(g/dl) (normad range: 12.9~17.9)
Spirulina 1547 + 123 103 + 0.58

*x ns ns
Placebo 1561 + 16 114 + 0.77
Hct(%) (normal range: 38~53)
Spirulina 4342 + 349 3311 + 219 . ns ns
Placebo 4333 + 425 371 t 207
MCV (fl) (norma range: 82~98)
Spirulina 86.25 * 0.56 9.6 t 0.73

*x ns ns
Placebo 8683 * 164 9599 + 1.52
MCH(pg) (normal range: 27~32)
Spirulina 3162 + 0.68 30.14 + 031 * ns ns




Placebo 3126 + 0.8 2027 + 13
MCHC(g/dl) (norma range: 31~36)
Spirulina 3563 + 034 3121 + 0.38 o s s
Placebo 3597 + 044 30.28 + 1.32
PLT(x103/ul) (normal range: 120~320 )
Spirulina 225 29.65 22286+ 1761

+
h ns ns ns
Placebo 24257 + 32.88 209.71+ 32.03

Note. Values for each group represent means + SE (n=17). T (time): comparing the mean
difference between before and after test of supplementation; S (supplementation): comparing the
mean difference between two supplementation groups; TxS = the interaction effect of time and
supplementation with the two way ANOVA test; ns = no significant different; * Indicates with
significant difference (p< .05); ** Indicates with highly significant (p< .01).
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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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