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Abstract Aim:To investigate the immunomodulatory effects of Ganoderma lucidum spores polysaccharides (GLSPs )
on EC and S1s tumor-bearing mice - Methods:: Effects of GLSPs on the humoral immune function and the endothelial
system (RES) phagocytosis function of EC tumor-bearing mice were assessed - Moreover, CTL,TH cells and regulatory
T cells in the peripheral blood lymphocyte of NK cells in S1go tumor-bearing mice were detected by flow cytometry and
the activity of S1g tumor-bearing mice was examined - Resuits; GLSPs could elevate the humoral immune function as
well as the clearance exponent K and phagocytose quotient @ of EC tumor-bearing mice. GLSPs also increased CTL
and TH cells in the peripheral blood lymphocyte of S1s0 tumor-bearing mice with no effect on requlatory T cells- In ad-
dition, GLSPs could strengthen the activity of NK cells in Siso tumor-bearing mice - Conlusion: GLSPs could strengthen
the immune system of the EC and Sig tumor-bearing mice -
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iR B E T R A BRI
1 #RATTE

1.1 &% #

RZ T 2 ¥ ( Ganoderma lucidum spores
polysaccharides, GLSPs ) ( 3% o B} 4 ] B 3 A7 R 2
A, 4t 45 . 20060101, 2 & DL JG K & 0 A AT
55%) s WUR [ A B (Sunrecome ) (_Fig&r £ A H IR
vE] A, 20060104 ) 5 B RE Syt (AL P AL T
7 #5.050301) , BRI (CTX) (7L E 5 K 24
Ry A PR #5.06060121)

Ficoll-Paque Plus ( Amersham Biosciences ); PE-
Cy5-anti-mouse CD3 mAb, FITC-anti-mouse CD8 mAb,
PE-antimouse CD4 mAb #1 FITC-antimouse CDZ5
mAb (BD PharMingen (San Diegos CA )); FITC-anti-
mouse CD3 mAb (Biolegend (San Diego, CA) ) ; RPMI-
1640 (GIBCO BRL), 24 ,96-well plate (Costar), CFSE
(carboxyfluorescein diacetate succinimidyl ester Sigma
USA):PI' (Propidium iodide Sigma, USA ) , RPMI-1640
(GIBCO BRL), 24 L4 (Costar) ,

1.2 fmpasdic

ANEUT JhRE2 20 R YAC-L 40 B ik (P BB 1
WEARREAT) : A2 100 U/mL 8K (100 ty/ml, 465
£ 1000 E A M5 80 RPMI 1640 5 AR R4 5%
1.3 3 4

ICR /NG, 18722 ¢, HEME 2%~ (HP [ 25 BL R 2%
SR HP L) . B IIES :SCXK (F5)2004-0010,
1.4 RE30F S4BT EC #8 ) RARR LR
HEACE

BUNER 60 X, fe iR AL > Dy 6 41, MERE
e, SRR, S PN A (B K) EC AR 4L
(K . RZHF 2450 b AR (160,80 40
mg/kg) 3 AMHIELAL AR B AL (1 g/kg) . HEH
G2y, BRIy 14k, T4H255 6 R B
ZE R B S HoR & AN R EC 92k A
T, T 10 REAUNRURIRE N A 2ELL 40
Ji2 (0.5 mL/ B EATRIK S, AR 425 Lh 5.
S FFHH R MLIE 404 MLAE HCso.,

L5 RERF LS EC B DARKAKF 4%
Bk ) ey Hepl']

BUNER 60 H #e iR B REHL > Oy 6 41, MERE R

F SRR e 2 Rl LA IR R A 6

REF, Bz AT B Ah, HoR &4/ B BEC 52
KRG, TARKGZE 1 h, Bk 5T Ep 88K
(123 %) 0.05 mL/10 g, FiENEIKJF 1 min
5 minfi I 2 B SR ML A /IS BRUAR BIEE 5 5 ik A BRI
20 ML, ST ZIRON 0.1 %6 Na2COs3E 2 mL . F 680
nm Kb ECAS . T 5 min SRIALE 37 BPARFE /N FEERAT
JFR & i T R ERE R K R B RE «
B, PrSBdEIT A0 ().

K= (logA1—logAs)/ (5 1)

o= (PkE/ P4 E) < (K)"
1.6 RE58F %42} Siso K JE #9801 R ok A bk
E4m e T 2449 Bkl

BUINER 50 Hfe b Suso 92 AIE), #2524 h
PR FEBEAL > S 4. MERER P, SRR . Sisofif
A (AR K) R 2+ 20 e . K (160,
80,40 mg/kg) 3 A7 4L, HEE 4 25, FRBERE M
(CTX)4L(25 mg/kg) - JEIRTEGT2625. 5 R 1K, 4k
Y25 TR, RWRZZ4 1 h 5 R HE K L, 4% B8
Ficoll 27 ¢ B 45, L HCHM & MM jbk 2 40 B, B 3F T
PBS 100 1, s (44544 10°/4N), N FITC ARic HY
CD3 F1 PE #Ric ) CD4 &1 AL (A CD4 ME#E
T 4H) . =& N FITC #Ric iy CD8 F1 PE-CyS A%
0HY CD3 ok & 1 AL (ki CDS MEHE T 404 ) - 5%
FH I PE ARi2 Y CD4 HLiR 1 FITC ARICHY CD25
PUR% L ML ORI YE T 4if) . IR 5. 4 Chgd
30 min, PBS % 2 K. B4l B T 0.5%0 LB %
) PBS 400 M1, b, f] FAC Secalibur 4347, KI5
P E AR YT A X R L DUSE R o 20 A AR

1.7 REIF 4 SR IE#FB R NK 958
b o %oy

BUNR 60 H 42 Fh Siso SR AY, 2P/ 24 h FR
H IR R 6 4. 4] 10 1, MERER Y, SiEG
W. S EX A (HBEIK), Swsofaf g 41 (A PR LR
K) s REHT Z W%, A% (160, 80, 40 mg/kg)
SAFIRA, WREABA(L g/kg) HEHLHZ,
RIS TR, TRRGZE L h B/MRTG
PRIEUBL PBS 5 mL #h PR 40 A 3 5 28 R 200 H
13, 1000 r/min B.0> 5 min, 7 L3, Al NHiCl-
Tris 3 mL, ¥K 5 & 5 min. ) &8 % 8 &
1 000 v/min & 0> 5 min, 7 I {%. PBS ¥t 41 Jfl,
1 000 r/ming§ 45 min. RPMI 1640 52 4 43 3% 3 B
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ERA R
584 55 97 BB YAC-1 40 9 e sl i 5 22

2X 104 E W N 2.5 mmol /L CFSE () — Ff
TR & W LR MR 2.5 Hmol /1L, 7E 37 C
15 10 min J5, 03 58 24555 5 10 mL A2 1000
r/min 4 “C B0 5 min, WCAELNNE, FF4k 2 56 42 4%
FrERG P THBOR R — e WA . Bl it
A AS [ 4k 2R 28 A B 20 B T BRI E. 5
YAC-1 20 %20 40 i . ¥ 40 A 2 2001 100 1 Fn
50+ 1 fEL H e FlE 24 FLas gt R, 37 Chg s
4 h, WAL A PBS Y8 1K kT PBS 100 r,
H SRIEIIN PLOAWE | Hy/ml) Yo, EIRME
10 min, g0 PBS 300 ML, BRI, TEFR A
¥ FLL @B A BAYE A A IR B ] (gate) - 2R S5 47
METTPN FL3 SEIE A9, LA FL3 S8 3B ) B 40 iR Y
T3 ESR TR NK 4 A 5% 15 #0 40 FER

2 TRER

2.1 REFTF SHEA EC W& FARIR LR B
VR4
573 T B2 A LE - BC 7R 28 04 I 75 P 50

IMAE (HCs0) BHE. TR ( P<<0.01), 5 EC fip 414
Ho. R 2 T 24 (160, 80 mg/kg) IR & A 4
Al R LR EC faryRd /N ERL A LT 0 ILE ( P<<
0.01, p<<0.05), ZEH K1,

Tab-1 Effect of Ganoderma lucidum spores polysaccharides (GLSPs) on

serum erythrocytolysin of EC-tumor bearing mice(x+ s, n=10)

Dose Weight
Group , cight(g) HCso0
(ma/kq) __ Pre~dose After-dose
Control — 19.00+1.05 26.91+1.34 330.97-429.29**

EC-tumor bearing model 19.00£1.15 27.0441.71 279.09434.32

GLSPs 160 18.90+1.10 27.1141.53 320.28426.84 **
80  19.3041.25 27.22+1.86 315.724+29.15*
40 19.1041.10 26.50£2.24 306.294-56.87

Sunrecome 1000 19.20+1.23 27.14+2.41 324.374-39.35%

* p<<0.05, * ¥ p<<0.01 ps EC-tumor bearing model group

2.2 REBFEHEINEC HBIARKAL AL
Bvit ) B 69 %o

Lz i xt B2 A B BC far 8 28 /0N BRL %) B 3 4
K KAV R e (HAH BRI P<<0.01, p<
0.05), S5 EC mrgditftt, R 2128 (160,80
mg/kg) IR [E A (1 000 mg/kq) 7T 823 4278 /1N Bl
MR TR 20 K XA W R B0 o« {5 (P=<0.01, p<<
0.05), ZERILE 2,

Tab-2 Effect of GLSPs on reticuloendothelial system of ECtumor bearing mice(x s, n=10)

Dose K Liver quot Spleen quot
Group ., a
(mg/kg) (X10°% (g/100 ¢) (g/100 g)
Control - 8.454+2.36" " 7.52+0.91" 5.26+0.96 0.63+0.25
EC-tumor bearing model - 5.31+2.20 6.12+1.39 5.4440.78 0.72+0.21
GLSPs 160 8.5442.07" " 8.17+1.54" 7 4.87+0.72 0.64=£0.31
80 8.06+2.64" 7.2841.02" 5.26+0.45 0.66+0.21
40 6.34+2.04 6.91+1.29 5.26+0.67 0.56+0.17
Sunrecome 1 000 8.8542.62" " 7.984+1.64" 4.90+0.75 0.74=£0.22
* p<<0.05, " " p<<0.01 ys EC-tumor bearing model group
5.6% 7.6% 10.6%
2.3 RAEITF S Swo W IB G KA ik ey
R %),
B2m e T 2E 49 v ¥
1) RZ T 2 W55 Suso PRJRE 17 78 /1N R A1 J 00 A
CD3CDS 4 B 3% 54 T 9k E2 40 U A )
A —E MR IR T L 160 mg/kg 415 I 5. 19.1% 3.7%
(MXTHEZE Y 5.6 %03 i) 19.1%0), 80 mg/kg 2H 14 | ®:
IIERHEN 2 S 10694, 77 40 mg/eg IR D, i P
D E

Sy 7690, BHYEXT B8 4 A TR Bl e U] T AR AR % 0
PET B 40 A BB (M X B LAY 5.6% 5
3.7%), wERIE L,

Fig-1 Effect of Ganoderma lucidum spores polysaccharides (GLSPs) on
CD3TCD8T T cells of Sisotumor bearing mice

A :Sigotumor bearing model group; B : GLSPs (40 mg/kg) ;G GLSPs (80
m_q/ kg) ;D;CISPS(160 mg/ kg);.E : Cyclophosphamide, (CTX)



52

W4 RZAT 2R R /R S B VR VR 165

2) RZ 1T 2R Suso AR 107 98 /1N R AM & 1ML
CD3+CDA 4RI A B E T bk % 40 a0 ) B0
A —E SR 7T X BE 4L R 25796 5
1] 45.3% (160 mg/kg)’ 80 mg/kg 20 Fn 40 mg/kg 4
Wz, BINE 38.196F0 32.8%0, T AR B4 X BE
ZHHY CTX, NIFRARAH B PE T 40 W BE A B0 H (X
RELRY 25. 703 2100), S5RILIE 2,

25.7%

AN A A 07 YAC-T 400 A 3% PR A ] S 3 S 5
BRI A JF X PR B BE A 24 00 R B A R
B, GRS,

Tab.3 Effect of GLSPs on activity of NK cells of Sigotumor bearing mice

Group Dose Activity of NK cells
(ma/kq)  200:1 100:1  50:1
Control — 23.64 19.74 18.52
S1go tumor bearing model - 24.93 21.68 20.64
GLSPs 40 33.74 32.56 30.29
80 42.52 38.85 34.04
160 58.04 48.10 42.20
Sunrecome 1 000 50.13 45.55 37.77

18.1%

D E
Fig-2  Effect of GLSPs CD3TCDAT T cells of Sisotumor bearing mice
A :Sigotumor bearing model group: B : GLSPs (40 mg/kg) ; C: GLSPs (80
mg/kg) ;D : GLSPs (160 mg/kg) ; E : Cyclophosphamide (CTX)

3) R T LT Suso PRI A7 IR /N BRAI & 1ML
CD4TCD25+ UM ER VA 35 ¥ T k4 B DB
HH AR IE T 250 R 2 T S R AR U RS
PEA R LRI /N FRA R IALYE 5 7 T bk B2 4
T BEAY R E SRSy . SER LI 3,

0.39% 0.21% 0.07%
3 > [
A B C
0.17% 0.13%
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Fig-3  Effect of GLSPs on CDATCD25+ T cells of Sy tumor bearing mice
A:Sigotumor bearing model group: B : GLSPs (40 mg/kg) ; C: GLSPs (80
mg/kg) ; D : GLSPs (160 mg/kg) ; E: CTX

2.4 REIFEHEN SR BRI K NK 858
AR

RET 0] B o ArR /N B NK 20 Bl Y 7%
P A 750 B 17 290 B/ 40 B ) B 491 260 TS, NK

REFEAG Rt 5 nme s |
R A /N BULLT 86 11 55 1 A0 T e L W 40 i 75 s e
JIRBER SGPT T, 1™ Co B85 512 1 11 20 M
DD SO R R SR 2 05 40 ML (CTIL ) AR 55
PEZR A5 40HE (NK \LAK) RO 4T osg 76 F | 38 0 5% -
WA A W B L SRV L R R B e Y
GETNRE PRy TR R TS, AT
R R ZH T E BRI A Rk
Y HG T S 25 o 7R/ L 96 92 0 R AR 4K
N R G BB 3 LA RRE /N LAY S LAY
T 4EHDBE sl 2 50 T 0B AN B HE T 403
A2 BT VE A L T BB/ BB NK 40 A L
BB HTE AL, BT LR 2 T 2 TR
ot BB F G 08 22 5 I TTT S 1) 2% 2% g 400 i 1
I e B MR AL T A — 2 R R BN R A A
FRCHAS B R/ ELZSOR: B PR 25400 .
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