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Anti-gastric Tumor Effect of Ganoderma Polysaccharides in Vitro and in Vivo

XING Hui-jun®, HOU Lei, SUN Yong, LIU Peng
(Affiliated Hospital of Chengde Medical University, Chengde 067000, China)

[ Abstract ] Objective;: To explore the anti-gastric tumor effect and mechanism of Ganoderma
polysaccharides based on in vitro and in vivo experiments. Method: In the in viiro experiment, MKN45 and AGS
cells were used and randomly divided into blank control, cis-platinum, high, middle and low-dose Ganoderma
polysaccharides (20, 10, 5 g-L~") groups. Cell counting kit-8 ( CCK-8) and flow cytometry methods were used to
detect cell proliferation, and flow cytometry was used to detect apoptosis and cycle change, after incubation for 24
and 48 h. In the in vitro experiment, 60 BALB/c naked mice were randomly divided into blank control, model,
adriamycin, high, middle and low-dose Ganoderma polysaccharides (200, 100, 50 mg-kg ') groups. The gastric
tumor model was established by transplanting Walker-256 cell. One week later, each group was given the
corresponding drugs. And 4 weeks later, the tumor size was measured, and Real-time PCR method was used to
observe the changes in Bcl-2 assaciated X protein ( Bax) and B-cell lymphoma-2 ( Bcl-2) gene expressions.
Result: High, middle and low-dose Ganoderma polysaccharides groups showed inhibition in MKN45 and AGS
proliferation in 24, 48 h (P <0.05). High and middle-dose Ganoderma polysaccharides could promote MKN45
and AGS cell apoptosis in 24 h (P <0.05), and inhibit AGS cell cycle in G, stage (P <0.05). In vivo
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experiment showed that high and middle-dose Ganoderma polysaccharides could inhibit the growth of gastric tumor.

Meanwhile, the increase on Bax gene expression, and inhibition on Bcl-2 gene expression were observed.

Conclusion; Ganoderma polysaccharides could inhibit the growth of gastric tumor in vitro and in vivo. And the

mechanism is correlated with improvement on Bax gene expression, inhibition on Bcl-2 gene expression and

promotion in tumor cell apoptosis.
[ Key words ]
Bel-2 assaciated X protein ( Bax)
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#LHES 2015-11-3,

MKN45 4ii i+ H A< 40 il 2, AGS 41 fifg i F 3%
El ATCC [ Z 4 M e, T A o S 55 1Y) 240 Jf Bk ) I
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REZHEM Y T2 22.2 g, FREA L5 B,
D-2 U, D-H 550 K 2 0 5
1.2 {5 e, b R (KiEXRE4E
Yos )5 43 i R 20160930,20151130) 5 R , B
WENG 2F I 3% , DMEM , RPMI-1640 1 % %&£ ( Gibeo 2
Al 4 Bk 1268598, 20150106, 12491, 31800-
020) ; fE 5k R — £ & (DEPC) , — HI B F A ( DMSO )
o o\, fit 5 4 Gl R WXBB3108V,
BCBK92970) ; 52 it %% 3% % & PCR ( Real-time PCR)
A & (db st KRR AR A AL L5 03326) 5
Trizol Reagent( Life /3 & , It 28328 ) ; M H 7=, 40
i JE ARG I 3R] &5 (BD A A iS5 43 0 ol 35552,
37401) ; HoApfb 2l 7 3 S B = e gl 519 b
e e R N R G, Bax (357 bp ). BIE S'-
TGGAGCTGCAGAGGATGATT-3", F ii# 5'-CAGGGC
CTTGAGCACCAGTT-3"; Bel-2 (328 bp): I i 5'-
GAGGATTGTGGCCTTCTTTG-3", F i 5'-GTTCCAC
AAAGGCATCCCAG-3'; B-Il 8 % 14 ( B-actin, 150
bp) : 4% 5'-GAAGATCAAGA TCATTGCTCCT-3', F
Wi 5'-TACTCCTGCTTGC TGATCCA-3',

AC2-S B A W2 A4 (B in % ESCO A #F]) ,FC
500 MCL 73 37t 2 41 B AR ( 3¢ 18 DL 5 & /3 | ), D3024R
R B O ML (6 B BE K HE 5 A W) ), FE20K 7Y PH
(B E A EA ) L3110 8 CO, 346 (K
Thermo Scientific 2y &) ) , IX73 A {5 & 0 45 (14 [H
AR A R ), CFX96 R3¢ 5 & PCR X (3 EA
IRAER N FD) o
2 FiE
2.1 4G BE A ) Rk MKN45 K AGS 9
Y0 M4 BT &4 10% FBS [ DMEM /35 8 1% 35 3%
ORI G 1% B H R R R 1F
S0 L A= K 5 A RS 19 80% i, I IS £k 50 s, If:
R MR . AR 2 R0 40 i
AT 400 ML B S %, VR K A0 % B & 3 x 107 /L,
£l 100 WL 4250 2 96 fLAR ', 0 & 6 h %= 41 i I %
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T ik 50 wmol + L 4A, &% 20,10,5 g- L' fiy
REZWE, Gk I 6 ME L, HHMEE 6
ML, A S MMILREE 24,48 h j5 , BALINA
CCK-8 ¥ 10 wL,2 h J5 , BEbR UK U 7E 450 nm &by
WO BE Ay JF TS LA e, I E = (AL, -
Ay )/ Ay X 100% o S2G TS AT 3 IR
2.2 ZHAEA TSR R AR I MKN45 K AGS 4f g
JHAEE AN E % 5 x 10° A~/mL, f 4L 1 mL %M % 6
fLAR, M 6 h 4 MG RE In A KUk R
50 pmol-L™"AYII4A, K 20,10,5 g-L™"Hy R 2 Lk,
gAY I 6 ML, IR E 6 M E AL,
FRAWIMEE 24 h 5 i A & 45 B 09 1B 1 3 Ak 40
6L, ol A B 4k YA, e RO T ) 1 B B A
Annexin-V FITC, PT; $i B8 41 ff Jis] #9138 7] &5 156 95 5
A PL 0 =X 4 A AN I 52 2 22 0 XoF &4t e 0 T % 448
Jeil BH B 5
2.3 /RO R bR LR T ) A 2 M
25170 pRANME A A 10% FBS () RPMI-1640 15 %
B, IR RAL AL Walker-256 40 g Bk, B 2 AL 40
Jfa, BB S 1 x 107 4~/mL,0. 1 mL/H, i JF
SF BALB/c # . 7 d J5, BUNRIE K, &
€2, 00 5 JPh R840 I A7 % 36, B B 3 x 107 A~/mL,
AT BALB/c BREUS R H N, 1 JE 5 ] UL B &g i
FEHCRY o BUME IF T 0 4 F 89 A% 0. 05 mm’
KN,

50 2 BALB/c #f BB ML 43 0 £ B0 21 | B 55 2%
4 RE ZHERE B (200,100,50 mg-kg ™)
ZH. 10 H BALB/c /NEAE MZ5 H4H. BALB/c # B
il K A SRS IR 5, M6 DE R T 1l IR B0 ) 27 B
BESR B, At 43 B I B 45 5 0 b oRg 20 2L B ZE A
W, B )= WY . 15, bR R 4R S
BIFEHE (5 mg-kg '), RE ZHAMH R 2 £ 5
(200,100,50 mg-kg ") B 4 24, 0 41 9 1 A

%

Fx1 REZHEX MKN45 70 AGS MG EMHE RMFI (x +5,n=6)

THRIZETBIK .

2.4 H{MEAERKmEIEN 4 FA AL R,
FH U A RO 5 e e 0 e K B AR (a) M dR g
AR (D) FBARF =0.4a x b 1y X3t 815 5]
IR o I e B2 20T 55 b R B 1 o 2 b R
Wil = (1 = &5 25 240 b 1R RL/BE B0 40 Bb 98 1A
) x100%

2.5 ZffEE T Bax A Bel2 ik 4
SR ZE R A HUE HEUE T Trizol N, 4% MG &
B I RNA, 6 56 5 % cDNA J5, fli F§ Real-time
PCR A7 &AM ZH 21 rh Bax [ Bel-2 K& PR 3R 5K 1y A8
fbo RNA $2HUZ B Trizol 7 & 6 WH 5 77 1k, L %
UUVE , 5 J o FH 48 4 7K %5 8 RNA, PCR ™3 4%
94 C 2 min,94 C 20 5,57 C 20 5,60 °C 40 s, i}
35 MEH . B AR [ A O T H AR AR L il
278 R R A X Rk K

2.6 ZitsErik A BE A SPSS 22,0 B
AT AL B, BT A K0 Y o R M v 25 FOR,
ZU R ANOVA 35431, P <0.05 FoRA %

ER.
3 #R

3.1 RZZHEXTH 41 MKN45 Fil AGS A=K 1y
M 525 AL R A MKN45 [ AGS 21 jfd 24,
48 h H A ¥ B EHE A (P <0.01), H %4 itk
MKN45 2 AGS 4 fifl 24,48 h (% 4= K 40 4 2 ¥ 78
55% L b 5 A, RZ 20 b AR
MKN45 & AGS 4l Jifl 24,48 h 41 A ¥ BREAL (P <
0.05,P<0.01), k1,
3.2 RZEZHEX MKN45 K AGS 21 g 8 T & 5 il
RZZHEEM 24 h 5, 52 HA LR, A4 .
RZ 20 R a4 E A Bk MKN45 J AGS
TR BB EJ (P <0.05, P <0.01),
W32,

Table 1 Inhibitory effect of Ganoderma polysaccharides on MKN45 and AGS cell proliferation(x +s,n =6)

MKN45 AGS
2 53] W 24 h 24 h 48 h
IR A MR/ % A MR/ % A MR/ % A
1= - - 1.70 0. 04 - 1.96 +0. 12 - 1.82 +0.09 - 1.99 0. 14
e 50 wmol-L ™! 70. 00 0.51 £0.02%  75.00 0.49 £0.06%  59.90 0.73 £0.05%  63.82 0.72 £0.05%
RE LB 20 gL' 50. 22 0.85 +0.05%  48.43 1.02 £0.02%  47.88 0.96 0. 04>  43.78 1.13 0. 04%
10 g-L~! 43.26 0.96 £0.09%  48.44 1.01 £0.03"  43.91 1.03 £0.07"”  39.87 1.21 0. 04"
5g-L7! 36. 09 1.08 £0.08"  35.87 1.27 £0.04"  29.88 1.29 £0.02"  30.52 1.39 £0.03"

HESEAAEP<0.05,7P<0.01(£2,3F),
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*2 REZ¥EX MKN4S f1 AGS AT EH M (2 £s,n=6)
Table 2 Effect of Ganoderma polysaccharides on MKN45 and AGS

cell apoptosis rate(x +s,n=6) %
215 e RE MNK45 AGS
= - 0.9+0.1 1.10.2
A 50 wmol-L ™' 6.1+1.8% 6.6 +1.5%
R¥ 2 20 g-L°! 4.2+0.7" 5.1+0.5"
10 g-L°! 2.2+0.4" 3.3+0.6"
5¢-L7! 1.3£0.7 1.120.7

3 REZEI MKN45 70 AGS HAEEHHM SN (x +5,n=6)

3.3 RZZHEXT MKN45 K AGS 41 jg J& 391 & 52 il
RZZWEEMN 24 b J5, 52 AA L, A b
T G,/M #1198 % 40 Mo bk MKN45 1 AGS L5l B
FF(P<0.05); 5 ALK, REZH& R
HALT G,/G, WY H 4 M bk AGS L B & -
F(P<0.05), RZZHEm . b AR &4 x5 5
2 bk MIKNAS (7% 248 S5 01 JC W S . L3R 3.,
3.4 REZZHEAIEANEMENAERKAEN R
ZWEBARGE, 55 A4 IR, BRI A B

Table 3 Effect of Ganoderma polysaccharides on MKN45 and AGS cell cycles(x +s,n=6) %
MKN45 AGS
EEil W
Go/G, S G,/M Go/G, S G,/M
25 [ - 68.26 +4.27 13.27 £1. 66 18.48 +2.32  69.56 £4.73 11.76 1. 16 17.98 £2.28
US| 50 wmol-L ™' 60.43 +5.94 13.56 +3. 17 25.79 £2.04"  61.45 £11.47 10.78 +1.47 27.82 £3. 64"
RZEZHE 20 L7 70.75 +7.43 16. 64 +5.21 14.96 +4.66  78.57 +4.86" 14.47 +3.57 9.06 +2.57
10 g-L°" 66.86 6. 21 11.58 £3. 11 22.06 +5.51 76.90 +4.03" 8.99 +3. 80 15.79 £4.77
5g-L7" 67.35 +3.74 16. 46 +2.86 17.82 +4.47  72.78 £2.79 10.35 £3. 58 18.44 £3.11

i (P <0.01) GEMIE B . SR A4 LA, B
BARHE MR EW /AN (P <0.01), 5L
BORZZHE R gl B R N (P <
0.05), W34,

3.5 RZZHBEXTHE MbE A Bax Al Bel-2 mRNA 3%
kKgsgm REZHES 4 FE, 52 AR B
HIZH Bax mRNA ik i Z 4K, Bel-2 mRNA £3i5 8
ETRE (P <0.01), SR AL, Bl 85 2 4] Bax,
Bel-2 mRNA RIKTCH M), SRR i, R 2
LW b ) 41 Bax mRNA 32 3k B4 i1, Bel-2
mRNA FLIEFEML (P <0.05), WES,

x5 REZEHER Bax 1 Bel-2 BEEREHFM (2 £5)

F4 RESBEXNERBEAMBERKBIIE(xxs)
Table 4 Effect of Ganoderma polysaccharides on growth of gastric

tumor (x +s)

245 H 4 /mg-kg ! n Mg KN/ em® IR %
= - 10 0. 00 0. 00 -
LT - 7 0.62 +0. 13" -

W] 5 2 5 8 0.33 0. 12% 46. 8
REZHE 200 10 0.41 £0.21% 34.9
100 9 0.45 +0. 12% 28.5
50 8 0.58 0. 11 6.5
E S A4 R P <0.01; SHB4 KD P <0.05,7 P<
0.01(F51[),

Table 5 Effect of Ganoderma polysaccharides on expressions of Bax and Bcl-2 gene(x +s)

215 F4E/mg-kg ™! n Bax Bel-2 Bel-2/Bax

=M - 10 .98 £0.01 0.99 0. 02 1.01
HL TR - 7 .69 0. 11" 1.82 0. 18" 2. 64
Wiy 7 2% 5 8 .77 £0. 15 1.67 £0.37 2.17
REZHE 200 10 .81 £0.06% 1.21 0. 10% 1.49

100 9 .79 +0. 08% 1.55 +0.15% 1.96

50 8 .77 £0. 11 1.66 0. 21 2.15

4 itig FE AR FR 2 R A B £ O R

o P R 2 HEAT BT MR (936 7 2 DB R 25 W IR R
() T BTy 1) 22— o 1 2 4 R AR R 4 A Al
TR GIEIR ST B AF NP LA B MRS . RE

HAEZFITR (MR AT 28) H 2NN R Y BATIE

MEHEAFIVEMY . BUR BB S R, R 2 R

FE Y 2 H A R R T I BR A A I
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PE 7 AR S E A 2 0 R G B O R
22 W8 T LUAT S50 400 ) P b R R 40 . MKN4S 2 AGS
OB W7 Wy (DG e DN AR R A D RAIR SN
[, RZ MR LA AGS B 40 A 830 . %52 6

UE 52 R 2 28X AN 6] 0 40 B bk 2 A A TR 52

T L R B A R RL AR O

PRSI 56 o AR SRR

PR AN SR 52 R 2 22 W HLAT 1) 1 98 40 1 5

Ve R, SR FH BALB/ ¢ 8RB AT 44 P 52 3 30 01k

R He R /I BUASE AL 0 i [ 9 A T AR 58 0 e i A

R R S R 2 — o o 78 RO e 34 5 A

PRI 5 2 Lo A BF 52 48 1] Walker-256 i 41

Fefh BALB/c /NER, ) S R B 9 455 80, S F 5

RZZHERNTUIE A ZEE 7Ll Bax A1 Bel-

2 [F)JE T Bel-2 R EL A, 5 — i 1 Ji A & LA [)

TP A A R] S 3 ek A A 4 O T ke A B 4 o 4 P A=

KEFERE " KRR S R W, 22 A A ) 26 70 A

JidRg B B T Bax PR KGR B, Bel-2 JEPR R IA T

FIBLG T S Bax KRG e 401, T DL A

e T T . Bax & Bel-2 X 4H A I8 T 14

P AAUAITE A B RBAKFRAEM i85 Bel-2/

Bax A %f & ik 46 A 5, Bel-2/Bax Fh iy, 23 B AL 40

FRLXT 8 T A RO DT R B e T AR . AR S

B UESE T R 2 220 AT LUK 21 400 ] 7 1A B s 4 4 1Y

VB, 13X AN 3 2ok A F 9 T2 3 P Bax A ] BT

JATZIED] Bel-2 3R kR R, [N, 9250 & B R

2 Z AT LLREAIR Bel-2/Bax , DA 5 i e 46 Ji 7 O

T AU

AR R Z Z R ST B I B E 31T T

WL UESE T R 2 288 0] DL R4 0 i W 9 20 i 7

PRSI B 38 G, G2 2 1 g 40 P ) 08 T, 0 o s 0

W, BBNEYT B R AR AR R ALE S {2 2E Bax

FEH R ] Bel-2 FEPR 23k, 14 98 b Jed 4t Jf 04 1

R A G
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