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Abstract

This study was investigated on the antitumor effects of protein-polysaccharide fraction (PPF) extracted from
seaweeds such as sea-lettuce and gonpi toward sarcoma-180 cells. In the PPF extracted from these
seaweeds, the polysaccharide contents of sea-lettuce and gonpi were 52.20% and 48.16%, respectively. The
highest levels of constituents monosaccharides found in seaweeds was fructose. The major amino acids were
aspartic acid, glutamic acid, glycine and cystein. The solid tumor growth inhibition showed the highest level
of 64.55% when 50mg/Kg sea-lettuce was administerated. The life prolongation effect was 18.31% at
50mg/Kg of gonpi. In the effects of immunologic activity, when 50mg/Kg sea-lettuce was administrated, the
number of circulating leucocyte showed the highest level (65.11%). The number of total peritoneal exudate
cells of the sea-lettuce administerated group was increased significantly in comparison with the control
group. The hematological analysis of the experimental group was similar with that of the control group.
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Table 1. Polysaccharide contents and monosaccharide con-
stituents in protein polysaccharide fraction of sea-

weeds
Sea- Gonpi
lettuce

Polysaccharide(%) 52.20 48.16

Monosaccharide(%)
Glucose 5.89 1.82
Galactose 2.41 8.47
Mannose 217 0.23
Fructose 81.25 84.62
Xylose 8.28 3.06

Table 2. Protein contents and amino acids composition in
protein polysaccharide fraction of seaweeds

Sea- Gonpi
lettuce
Protein (%} 9.51 8.03
Amino acid (%)
Aspartic acid 24.79 13.66
Threonine 4.74 3.07
Serine 4.19 3.53
Glutamic acid 13.61 5.07
Glycine 1113 11.07
Alanine 8.90 3.84
Cysteine 313 35.49
Valine 6.00 -
Methionine - -
Isoleucine 2.60 5.53
Leucine 312 4.92
Tyrosine - -
Phenylalanine - 8.15
Lysine 5.06 3.38
Histamine 0.72 -
Arginine 3.05 -
Proline’ 8.96 2.29
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Table 3. Antitumor activities in protein polysaccharide fract-
ion of the seaweeds in tumor bearing ICR mice with
sarcoma-180 cell

Sample Tumor weight(g)  Inhibition Complete
(Mean+S.E.) ratio(%)  repression
Control 8.76+1.34
Sea-lettuce
50mg/Kg  2.74+0.53 68.72** o/7
100mg/Kg 3.93+0.69 55.14* 0/7
Gonpi
50mg/Kg  4.99+1.93 43.04* o7
100mg/Kg  6.04+0.36 31.05* o7
*p<0.05
*p<0.01
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Table 4. Effect of protein polysaccharide fraction in the sea-
weeds on life span of ICR mice

Sample Average survival Prologation
day (Mean +S.E.) ratio (%)

Control 18.09+1.84 -
Sea-lettuce

50mg/Kg 21.14+£3.06* 14.43
100mg/Kg 19.14+2.76* 5.48
Gonpi

50mg/Kg 21.00+2.92* 13.86
100mg/Kg 18.42+0.76* 1.79

* Non-significance
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Table 5. Effect of protein polysaccharide fraction in seaweeds on the number circulating leucocytes in male ICR mice

(Cells / mm?)
Treatment Dose No. of N
(mg/Ke) mice Day 1 Day 2 Day4 Day 7
Control - 12 7,354 +728" 7,500+ 250 7,646+1,059 7,042+631
Sea-lettuce 50 12 12,142+475 11,583+2,593 10,508 £ 480 9,000+659
Gonpi 50 12 12,382+160 11,756+1,386 11,123+ 732 9,505+165

® Day after last injection
®Mean=S. E.

Table 6. Effect of protein polysaccharide fraction in seaweeds on the number of peritoneal exudate cells male ICR mice

(1 X 10° cells/ml)
Treatment Dose No. of Day 19 Dav 2 b
(mg/Kg) mice ay ay ay 4
Control - 9 2.801+0.42° 2.72+0.39 2791013
Sea-lettuce 50 9 3.42+0.28 2.98+0.20 2.20+0.13
Gonpi 50 9 3.77+0.35 3.24+0.37 291+0.28

? Day after last injection
®Mean+S. E.
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Table 7. Effect of protein polysaccharide fraction in seaweeds on the immunoorgan weight of ICR mice
Treatment Dose No. of Body Liver/Body Spleen/Body Thymus/Body
(mg/kg) mice (g) (%) (%) (%)
Control - 8 23.78+0.67 1.214+0.05* 4.1110.08 0.29+0.01
Sea-lettuce 50 8 24.77+0.84* 1.34+0.03* 4.15+0.12 0.33+0.01
Gonpi 50 8 26.17+3.91* 1.29+0.22 4.84+0.21* 0.34+0.01
*p<0.05
Table 8. Effect of protein polysaccharide fraction in seaweeds on the serum protein of ICR mice
Treatment Dose No. of Total protein Albumin Globulin A/G ratio
(mg/kg) mice (g/dl (g/db) (g/dl)
Control - 7 6.10+0.99 3.26+0.48 3.041+0.48* 2.44+0
Sea-lettuce 50 7 6.80+0.98* 3.16+0.40 3.021+0.38 2.49+0.0
Gonpi 50 7 6.511+0.48 3.27+£1.26* 2.35+0.21 2.65+0.8
*p <0.05
Table 9. Clinico-chemical values in ICR mice administered of protein polysaccharide fraction in seaweeds
Treatment Dose No. of AST (SGOT) ALT (SGPT)
(mg/Kg) mice (U/L) (/L)
Control - 7 56.83+5.76 38.95+6.45
Sea- lettuce 50 7 56.60+4.23* 37.64+9.02
Gonpi 50 7 59.30t2.14 37.28+4.03*
*p<0.05
Table 10. Clinico-chemical values in ICR mice administered of protein polysaccharide fraction in seaweeds
Treatment Dose No. of BUN Glucose Cholesterol Creatinine
(mg/Kg) mice (mg/dl) (mg/dl) (mg/dl) (mg/dl)
Control - 7 16.23+0.96* 121.78+13.01 48.7415.50 0.524+0.01
Sea-lettuce 50 7 16.901+4.06 121.78+21.35* 40.04+9.02 0.58+0.02*
Gonpi 50 7 15.08+4.011 119.09+40.77 42.48+3.74 0.51+0.14
*p<0.05
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