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This study was investigated on the antitumor of protein-polysaccharide fraction(PPF)

extracted from seaweeds such as sea-staghorn and laver toward sarcoma-180 cells. In the

PPF extracted from these sewaweeds, the polysaccharide contents of sea-staghorn and la-

ver were 62.26% and 65.78%, respectively. The highest levels of polysaccharides 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 53.30% when
50mg/kg sea-staghorn was administrated. The life prolongation effect was 17.35% at 50
mg/kg of laver. In the effects of immunologic activity, when 100mg/kg sea-staghorn was

administrated, the number of circurating leucocyte showed the highest level of 82.23% but

decreased leucocyte for prolonged times. The number of total peritoneal exudate cells of

the sea-staghorn administerated group was increased significantly in comparison with the
control group. The hematobiolgoical analysis of the experimental group was similar with

that of the control group. This experiments indicated that hemeastasis still maintained nor-

mal state and not showed any harmful effects in normal mice.
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Table 1. Polysaccharide content and its monosaccha-
ride constituents in protein polysaccharide
fraction of sea-staghorn and laver.
Sea-staghorn Laver
Polysaccharide( % ) 60.26 65.78
Monosaccharide( %)
Glucose 17.10 0.96
Galactose 29.49 40.69
Mannose 8.15 4.82
Fructose 40.51 52.35
Xylose 4.75 118

Table 2. Protein content and its amino acids composi-
tion in protein polysaccharide fraction of sea-
staghorn and laver.

Sea-staghorn Laver
Protein( %) 6.07 2.46
Amino acid(%)
Aspartic acid 15.11 12.33
Threonine 6.15 518
Serine 5.26 5.54
Glutamic acid 9.40 10.47
Glycine 5.56 1151
Alanine 5.05 8.03
Cysteine 27.16 115
Valine 10.32 8.63
Methionine - -
Isoleucine 6.18 394
Leucine 6.00 5.65
Tyrosine - -
Phenylalanine - 6.92
Lysine 381 6.69
Histamine - -
Arginine - 3.61
Proline - -
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Fig. 1. Infrared spectra of the polysaccharide extracted
from sea-staghorn(panel A) and laver(panel

B).
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Table 3. Antitumor activities in protein polysaccharide
fraction of the sea-staghorn and laver in tu-

mor bearing ICR mice with sarcoma-180 ce-
Ils.

Tumor weight Inhibition Complete

Sample €] ratio{ %) repression
Control 7.73% 1.667
Sea-staghorn
50mg/kg 393+ 1.16 49.16 0/7
100mg/kg  3.61%=0.83 53.30 0/7
Control 9.80+ 1.03
Laver
50mg/ky 8.20+ 1.40 15.40 0/7
100mg/kg 7.72+ 045 21.22 0/7

a) Mean® SE. Each group consisted of 7 mice.

Table 4. Effect of protein polysaccharide fraction ext-
racted from sea-staghorn and laver on life
span of ICR mice.

Sample Averagdea yssurvival p:;)tlﬁ)g(a;j(;n
Control 18.43+ 0579
Sea-staghorn
S50mg/kg 20.29+ 2.53 10.09
100mg/kg 19.71+ 2.83 6.95
Control 17.75+ 3.11
Laver
50mg/kg 20.83+2.68 17.35
100mg/kg 19.00+ 4.36 7.04

a) Mean* SE. Each group consisted of 7 mice.

Table 5. Effect of protein polysaccharide fraction extracted from sea-staghorn and laver on the number of circula-

ting leucocytes in male ICR mice. (cells/mm®)
Dose a)
Treatment (mg/kg) Day 1 Day 2 Day 4 Day 7
Control - 7,354 + 728 7,500 = 250 7,646 = 1,059 7,042 + 631
Sea-staghorn 100 13479 + 615 11,150 + 4,869 10,507 = 983 9,906 + 992
Laver 100 12,433 + 141 11,702 + 950 10,905 £ 227 10,207 £ 983

a) Day after last injection

b) Mean £ S. E,, Each group consisted of 12 mice.
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Table 6. Effect of protein polysaccharide fraction ext-
racted from sea-staghorn and laver on the
number of peritoneal exudate cells in ICR

mice. (1X10° cells/mi)
Dose N
Treatment (mg/kg) Day 1 Day 2 Day 4
Control - 280%042Y 2724039 279%0.13

Sea-staghorn 100 3.88%0.42
100 4.20+ 059

3651010 2.88%0.16

Laver 350 0.66 246+ 033

a) Day after last injection
b) Mean* S. E,, Each group consisted of 9 mice.
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Table 7. Effect of protein polysaccharide fraction extracted from sea-staghorn and laver on the immunoorgan wei-

ght of ICR mice.

Treatment (ﬂ]?go/skz , B(c;y L1ve(r7/01§0dy Splef;/?ody Thyrrglrly%Body
Control - 23.78 + 0.67° 1.21 + 0.05 4.11 £ 0.08 0.29 + 0.01
Sea-staghorn 100 23.09 + 1.28 1.30 = 0.04 482 + 0.14 0.29 = 0.10
Laver 100 2547 + 0.95 125+ 1.03 479 + 0.54 0.31 £ 0.03

a) Mean * S. E. Each group consisted of 8 mice.

Table 8. Effect of protein polysaccharide fraction extracted from sea-staghorn and laver on the change in contents

of serum proteins of ICR mice.

Treatment Dose Total protein Albumin Globulin Albumin/Qlobulin
Omg/kg) (graD) (grdD (grdD) ratio
Control - 6.10 + 0.999 3.26 = 048 3.04 + 048 244 + 023
Sea-staghorn 100 643 + 044 305+ 0.24 3.38 = 0.48 2,63 + 042
Laver 100 6.46 = 0.46 348 = 0.23 332+ 015 263+ 0.25

a) Mean * S. E,, Each group consisted of 7 mice.
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Table 9. Clinico-chemical values in ICR mice adminis-
tered of protein polysaccharide fraction extra-
cted from sea-staghorn and laver.

Dose GOT? GPT”
Treatment (k) (U/L) (U/L)
Control - 56.83+£5.76° 3895+ 645
Sea-staghorn 100 59.38:=4.89 42.33+ 854
Laver 100 57.56* 0.63 38.35+ 9.57

a) GOT, glutamic oxaloacetic transaminase
b) GPT, glutamic pyruvic transaminase
¢) Meant S. E., Each group consisted of 7 mice.
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Table 10. Clinico-chemical values in ICR mice administered of protein polysaccharide fraction extracted from sea-

staghorn and laver.

Treatment Dose BUN Glucose Cholesterol Creatinine
- (@g/kg)ﬂ N (mg/dD) (mg/dD) (mg/dl) (mg/dD)
Control - 16.23 = 0.967 121.78 + 13.01 4874 = 550 0.52 + 0.01
Sea-staghorn 100 15.03 + 6.32 10394 £ 752 4435+ 6.88 0.37 + 0.04
Laver 100 1645+ 7.78 124.66 + 45.86 4529 + 11.85 039 + 0.18

a) Mean + S, E., Each group consisted of 8 mice.
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