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Studies on Constitutents of the Higher Fungi of Korea.
Antitumor Components of the Basidiocarps of Hypsizigus mamoreus

Sung Mee Park, Mi Rim Jin, Jin Sook Kim, Eung Chil Choi and Byong Kak Kim*
College of Pharmacy, Seoul National University, Seoul 151-742, Korea

Abstract—To find antitumor components in the hot water extract from the basidiocarps of Hypsi-
zigus mamoreus. protein-bound polysaccharides were purified and fractionated by DEAE-cellulose
ion exchange column: chromatography and Sepharose CL-4B gel filtration chromatography. When
a dose of 20 mg/kg/day was injected intraperitoneally into ICR mice. fraction IV of the component
showed the highest inhibition ratio of 73.8% against the count of hemolytic plaque forming cells
in mice to 3.2 times. when IV was about 30 KD and the fraction was composed of 76.1% polysaccha-
ride and 4.9% protein. The hexosamine was detected in all the fractions, showing that the polysac-
charide and protein moieties were bound each other.

Keyword [ Hypsizigus mamoreus, basidiocarps, protein-bound polysaccharides, tumor inhibition
ratio. hemolytic plaque forming cells.
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Scheme I—Extraction, Isolation and purification of wa-
ter soluble polysaccharides by DEAE-ellu-
lose and gel filtration chromatography.
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Fig. 1-—-The elution profile of Fr. I by DEAE-cellulose
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Fig. 2—The elution profile of Fr. IIl by sepharose CL-
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Fig. 4—Standard calibration curve for the determina-
tion of molecular weight of Fr. IV.
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Table I— Antitumor activity of the protein-bound polysaccharides obtained from Hypsizigus mamoreus

Group Dose Tumor weight? Inhibition ratio Complete regression
(mg/kg/day) ® (%) (No. of mice)
Control Saline 1) 7.86+ 0.84 - 0/8
2) 5691 0.70 - 0/7
Krestin 20 1) 294+ 1.08° 573 0/8
2) 2.75% 1/03° 51.7 0/7
Fr. I 20 1) 271+ 1.15° 62.8 0/8
Fr. 11 20 1) 4.61+ 1.60° 36.8 0/8
Fr. III 20 1) 2.36+£ 147 67.6 1/8
2) 2.80+ 1.81° 529 0/7
Fr. IV 20 2) 149+ 1.24° 73.8 0/7

2 The results of two separate experiments(1,2) were summerized in this table.

Each value represents the mean+SD for 8(7) mice.
1) Control, Krestin, Fr. 1, II, IIL
2) Control, Krestin, Fr. III, 1V.

® Significantly different compared to the corresponding control group(student’s t-test, p<0.001)
¢ Significantly different compared to the corresponding control group(student’s t-test, p<0.01)

Table II—Effects of Fr. IV on the hemolytic plaque
forming cells(tPFC) in the spleen of ICR
mice immunized with SRBC

Table IV—Monosaccharide contents of the polysaccha-
ride moiety of each fraction by G.L.C. anal-
ysis

Control group®Treated group

Body weight(g) 2136+ 237 2431+ 340°
Spleen weight(mg) 123.12+ 2503 13922+ 10.61°
Spleen cell count(X 107 806+ 116 1200+ 447

PFC/10¢ spleen cells 390.93% 10594 859.03% 40.72

PFC/total spleen cells(x10") 330x 131 1057 4.75°

2 Each value represents the meanz SD.

® Not significantly different compared to the correspo-
nding control group(stedent’s t-test,p>0.05).

¢ Significantly different compared to the corresponding
control group(student’s t-test, p<0.001).

d Significantly different compared to the corresponding
control group (student’s t-test, p<0.05).

Table III—Elemental composition of each fraction

Fraction C H 0 N
1 3.69° 6.23 2.90 0.22
I 3.29 5.40 343 0.04
111 1.13 2.02 5.22 0.06
0% 3.59 6.22 3.04 0.14

* Expressed as mole percentage
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Fraction Fucose Xylose Mannose Galactose Glucose

I 1.11*  0.50 5.62 6.73 85.30
II 1.39 0.87 11.10 832 78.32
I 0.48 123 6.04 3.37 87.35
v 1.32 0.82 3.97 2.44 88.90

2 Expressed as area percentage

(MW 175X 10%, 6X 10%, 48X 105, 2X 109% o] &-5}o]
2% A7} 7. 82 efe o3 X 10* daltone] g tHFig. 4).

2 o
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Table V—Amino acid contents of the protein moiety
of each fraction

Amino acid Fr.1 Fr. I FR III Fr. IV
Aspartic acid 8.96 4.28 10.80 7.94
Threonine 5.54 9.95 6.84 6.05
Serine 5.89 9.45 7.65 5.63
Glutamic acid 7.67 3.73 8.13 6.61
Proline 121 0.84 0.68 0.50
Glycine 10.52 3.73 12.59 11.22
Alanine 9.22 5.61 8.34 9.98
Cysteine ND.” ND. N.D. N.D.
Valine 6.48 4.06 5.58 6.48
Methionine 131 N.D. 1.40 1.57
Isoleucine 4.11 1.96 3.17 3.63
Leucine 543 248 4.13 5.65
Tyrosine 1.08 N.D. 1.17 1.46
Phenylalanine 227 1.34 1.75 2.20
Lysine 4.83 257 3.79 4.36
Histidine N.D. 0.65 0.58 0.85
Arginine 2.28 1.03 1.74 1.79

2 Expressed as area percentage
b N.D.: not detected

Table VI—Polysaccharide and protein contents of each

fraction
Fraction Polysaccharide (%) Protein (%)
I 92.25+ 12.24* 2,60+ 0.14
1I 89.12+ 543 042+ 0.18
111 21.62+ 199 1.38+ 0.20
v 76.61+ 2.28 4.85+0.20

* Mean* standard deviaation

Table VII—The contents of free hexosamine and
N-acetylhexosamine of each fraction

Fraction Hexosamine + N-acetylhexosamine (% W/W)

I 0.69+ 0.07
II 0.48+£0.10
111 0.40% 0.13
v 0.64£0.16

4 Meant standard deviation
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