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Biological Activity of the Polysaccharide Produced by the Marine Phytoplankton Porphyridium sp. and
Additive Effect of Slag on the Polysaccharide Production

Hiroko SAKAMOTO, Hideyuki TORADA, Kentaro GOTO, Yasue NAKAMURA, Toshiki NAKANO, Toshiyasu YAMAGUCHI,
Minoru Sat0, Tadao SAITO, Akira TANIGUCHI, Takehiko YOKOYAMA, Nobuhiro KAN-NO and Eizou NAGAHISA

Synopsis : Marine phytoplankton Porphyridium sp. produced and secreted a mucilaginous polysaccharide in the incubation medium. The polysaccharide

production was enhanced by the addition of slag at proper concentration. This polysaccharide showed a moderate mitogen activity, similar to

dextran sulfate but lower than concanavalin A and lipopolysaccharide. Polysaccharide was found to have antitumor activity against Sarcoma

180 inoculated in the peritoneal cavity of ddY mice.
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Table 1. Composition of culture mediums.

Ctrl Artificial sea water + NaNO, + NaHCO,
Ctrl-S820 Ctrl + slag 20mg/ml

Ctri-S30 Ctrl + slag 30mg/ml

M-EDTA Matsudaira~EDTA medium®
M-EDTA-S20 M-EDTA + slag 20mg/ml

M-EDTA-S30 M-EDTA + slag 30mg/ml

* 8) Y. Nakamura , K. Ouchi and N. Fujita: Red Tides:
Biology, Environmental Science, and Toxicology,
ed. by T. Okaichi et al.Elsevier, New York (1989), 241.
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Fig. 1. Change of chlorophyll-a content in the M-EDTA medium.
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Fig. 2. Change of polysaccharide in the M-EDTA medium.
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Fig. 3. Change of chlorophyli-a content in various culture mediums.
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Fig. 4. Change of polysaccharide content in various incubation mediums.
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various culture medium.
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Fig. 7. Comparison of electrophoresis pattern of polysaccharides obtained from M-EDTA medium and slag added medium.
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Fig. 8. Molecular mass estimation of polysaccharide of
Porphyridium sp.

1 3
v
# 2
W, N
10.00 20.00 min

peak sugar Peak area ratio

1 galactose 12391262 1

2 glucose 11998423 1

3 xylose 22892589 2

Fig. 9. HPLC analysis of sugar composition of polysac-
charide of Porphyridium sp.
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(4) FBEMAR & MR

R ZBEO R BEE, HPLC DR, 6 F 0 —2
WG M=, FLA—-2ATHBI PRI, yu~
N T LD L D RO MR IEZ R F N2 11T
bo7 (Fig. 9 DI LN, Porphyridium sp. 2SEAT
ZEMEOBREL LUZOMERIIZ, P cruenum = P
aerugineum HEE T HEREL IR EDZZ LWL ML k5
7z (Table 2)'", &, 2T 7RI A, & B L 7- 2D
PR L IS BRSO Z h 23D s hsh 5 7=, B
LDZE KD, Porphyridium sp. BEET B BHEI R T IR
Mz K 2R, WENAEELZEC Ve Bbhr,
3.5 4¥EM '

(1) U SERSIE L EM:

FEFED Y ¥ SERGHGLIE AL RIZ, 3.22% (50 ug/ml)
25 4.09% (100 ug/ml)DHiPHIZ & > 7= (Table 3), Z DfEI
WL ZWED1FET 24 £V 2L 0T A EREER T
A HRERD ZHEDEMAED 255D 1EETH 548,
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(Con.A) RLPS L b5 &, IBENHEWIZELE DD,

100

Table 2. Sugar composmon of polysaccharide of Por-
phyridium sp.'”

Sugar P. sp. P. cruentum P. aeruginium
Xylose 2.0 2.4 40
Galactose 1.0 2.1 1.0
Glucose 1.0 10 1.0
Rhamnose 1.5
Glucuronic acid 1.2 2.0

Table 3. Mitogen activities of polysaccharides.

Polysaccharide mitogen ) Concentration Activation
(¢ g/ml) (%)
Wakame leaf 200.0 9.40+0.19"
Wakame spore leaf 200.0 6.25+0.34
Porphyridium sp. 50.0 3.22+0.24
100.0 4.09+0.13
150.0 3.90+0.22
200.0 3.83+0.16
Con.A 40 12.08+1.79
Lps™ 78 8.75+0.13
Sodium dextran sulfate 200.0 4.76+0.17

* Experimental condition: incubation : 5%CO,, 37°C. 72h

cell number: 2.0 x 10%cell/ml
*1: mean®xSD(n=3)
*2: Originated in E. coli 026:B6 (Sigma)
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©
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Fig. 10. Survival rate of mice.
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Porphyridium sp. DX ZYEDIEAE I T 2R T, IBK
BOMIZLZEEL 6N 5 vy ZADOKEMNNL, BHEE
58RI, WO SRR S XIZ B0 T
pHIflE N T (F—24K)., LrL, Z0O%RIIER
KR U B A R % > 72,
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