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Chem istry of polysaccharide Lzps-1 from Ganoderma lucidum spore and
anti tumor activity of its total polysaccharides

JIANG Yan, WANG Hao, LU Long, TIAN Geng-yuan
(Shanghai Institute o f Organic Chemistry, Shanghai 200032, China)

Abstract: Aim To study the structure and anti-tumor activity of polysaccharide from Ganodemna
luicidum spore trated with microwave. M ethods DEAE-cellulose and Sephadex G-50 column
chromatography were used to isolate and purify the polysaccharide whose stucture was chamacterized by
using chem ical and spectral methods. Results and Conclusion One polysaccharide, named Lzps-1 was
obtained from the water extract, with its molecular weight estimated by HPGPC to be 8 000. Its structure
was investigated to be glucan. The total polysaccharides, Lzps processed antitum or activity against sarcoma
180 and Lewis lung cancer in mice and enhanced the NK cell activity. Lzps-1 is obtained for the first time
from Ganodemna spore Lzps has anti-tum or activity.

Key words: Ganodenna lcidum spore; polysaccharide; antitumor

, Lzps Lzps-
, « » . C, Lzps-C DEAE-cellulose Sephadex G-50
tH Lzps-l, HPLC

s N >

) Lzps-1 Lzps R Lzps-1

Lzps, Lzps

1 2004-05-29.
Tel: 86 - 21 - 64163300 - 1307, Fax: 86 - 21 - 64166128,

E-mail: tiangy@ mail. sioc. ac. cn



. 348:

Acta Phamaceutica Sinica 2005, 40( 4):347 - 350

Sigma ;
DEAE
; Sephadex G-50

AR

Aphamacia
: SPD-10AD Pump,
SPD-10A UV-VID, RID-6A, CTO-6A Column Oven,

Phenomenex Biosep-Sec-S4000 ; GC Agilent
1100,0V17 Varian-300
Nicolet FT-1IR 360; 722
; UV-754
; LG-03
1
1.1 ,
10 ) , )
6 )
1 000 u )
, Lzps,
1.7%, HPLC l. Lzps
, 2,3,5 7 , 3
Lzps-C 50 mg DEAE-
cellulose Sephadex G-50 R

HPLC
, Lzps-1

Lzps-1 27 mg, 2, Lzps-1

97.25% .
0.01254

0.0100

0.0075

Volts

0.0050

0.0025 4

0_

0 2 4 6 8 10 12 14 16 18 20 22 24
fz/ min

Figure 1 HPLC of Lzps
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Figure 2 HPLC of Lzps-1
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Table2 The results of methylated analysis of Lzps-1

Table 1 Ass1gnm ent 0f13 C NMR chem ical shifts t/min Methylated sugars Linkage Molar ratio
of Lzps-1 15.71 2,3,4,6-Me4-Glc 1-Gle 2
, ) 18.76 2,4,6-Me3-Glc 1,3-Gle 9
S idue Chem feal shift 18.98 2,3,6-Me3-Gl 1,4-Gl 1
ugar resi ) c c G C. C . .3, e c s c
19.60 2,3,4-Me3-Gle 1,6-Gle 2
aGlep-(1- 100.4 72.4 81.9 71.6 73.8 61.7
22.57 2,4-Me2-Gle 1,3,6-Gle 2
- 3)-BGlep-(1- 103.5 74.1 86.2 70.7 76.8 62.0
- 4) -BGlep-(1~ 103.9 74.0 75.7 81.9 74.6 61.7
- 6)-BGlep-(1- 103.8 73.8 76.0 69.3 76.0 69.4 .NMR , Lzps-1
~1,6)-BGlep-(3—»  103.7 74.2 86.3 70.9 76.9 69.9
a-Glep
1
4
a-Glep B-Glcp
1 1
| |
6 6
p-Glep B-Glcp
1 1
! |
6 6
{— 3)-B-Glep-(1 — 3)-B-Glep-(1 — [3)-p-Glep-(1] ,— 3)-B-Glop-(1 — 3)--Glep-(1—= }
n=2-4
2
( Lzps) Lewis ,
200 mg* kg'' 100 mg* kg’ Lzps-1 , B-(1—
62.89% 53.03%( 3), Siso 3) , B-(1-6)
( ) 200 mg* kg 100 , Lzpsl  B-(1- 6) a-
mg* kg 57.36% 46.79% (1-4 , Lzps-1
( 4, Lewis NK , s Lzps
55.20% 54.47% ( 5). ,
Lzps , Lewis NK

Table3 Effect of Lzps on the inhibition of Lewis pulmonary carcinoma in mice (x *s)

Sample Dose /mg* kg ™' Adm inistration method No. of mice Tumor weight/g Inhibition /%
Lzps 200 ipx10 qd 10/10 0.33 £0.04™"" 62.89
Lzps 100 ipx10 qd 10/10 0.42 £0.04™"" 53.03
CTX 30 ipx7 qd 10/10 0.009 £0.020""" 98.40

Control ipx10 qd 20 /20 0.89 £0.12

Control: 0.9% NaCl solution; CTX: Cyclophosphamide. =~ P <0.01 wvs control
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Table 4 Effect of Lzps on the inhibition of sarcoma 180 in mice (x *s)

Sample Dose /mg* kg™

Adm inistration method No. of mice

Tum or we ight/g Inhibition /%

Lzps 200 ipx10 qd

Lzps 100 ipx10 qd

CTX 30 ipx7 qd
Control - ipx10 qd

10/10 1.13 £0.15™" 57.36
10/10 1.41 £0.17" 46.79
10/10 0.28 £0.10"" 89.43
20 /20 2.65 £0.26""

Control: 0.9% NaCl solution; CTX: Cyclophosphamide. =~ P <0.01 vs control

Table5 Effect of Lzps on NK activity in Lewis pulmonary carcinoma mice (x s, n=6)

Adm inistration

NK activity in contrast

Sample  Dose/mg* kg™ ' method #A NK activity /% with Control /%
Lzps 200 ipx10 qd 0.37 £0.05™"" 55.20 29.21
Lzps 100 ipx10 qd 0.37 £0.03""" 54.47 28.05

Control - ipx10 qd 0.52 £0.06 36.72 0.05

#A average of testing group - A average of control. A average of target cell=0.82 %0.05. Control: 0.9% NaCl solution.

" P <0.01 vs control
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