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Ganoderma Lucidum Polysaccharides Protects Rat Primary Dopaminergic
Neurons Induced by Lipopolysaccharides

YANG Hai- hua, XU Ping-yi, LIU Zhuo- lin, ZHU Wen, LI Yi, YE Qing- yong
( Department of Neurology, The First Affiliated Hospital, SUN Yat- sen University, Guangzhou 510080,China)

Abstract: Objective  To investigate the effects of Ganoderma lucidum polysaccharides (GLPS) on the
protection of rat primary dopaminergic neurons induced by lipopolysaccharides (LPS). Methods We co- cultured
the rat primary neuron- glia. The co- cultured cells were divided into 6 groups (n=5): control group, LPS group(20
ng/mL), GLPS group and LPS+GLPS (50, 100, 300 pg/mL)group. The positive cells of TH, ox-42 and the
expression of TNF- a mRNA and iNOS mRNA were observed by immunohistochemistry and RT- PCR. Results
The numbers of TH positive neurons in the groups of GLPS(100 wg/mL,300 wg/mL) were more than those in LPS
group(30.1+3.1, 34.2+3.2, 23.4+2.8) . The microglia can be activated by LPS and the total number of microglia was
increased(30.6+4.5). The expression of TNF- a mRNA and iNOS mRNA was increased. Pretreatment with GLPS(100
pg/mL, 300 pg/mL) could block LPS-induced activated microglia and the total number of microglia was also
decreased (26.4 5.1, 25.1+4.6). Consequently the expression of TNF-oa mRNA and iNOS mRNA was also
significantly inhibited (P<0.01). Conclusion Pretreatment with GLPS could protect the rat primary DA neurons
induced by LPS. The effects may be contributed to GLPS- blocked activity of microglia induced by LPS and reduced
the expression of TNF- a mRNA and iNOS mRNA.
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CTTCGGGGTGATTGGTCC, : CAGCCTTGTC LPS (P< 0.01, 1)
CCTTGAAGAGAACC, 297 bp iNCS, 1 TH
: TCGAGCCCTGGAAGACCCACATC, : Table 1 TH positive neurons in co- culture by immunohis-
GTTGTT CCTCTTCCAAGGTGTTTGCCTTAT tochemistry (xs)
250 bp PCR : DNA ! Group n TH Ox-42
94 4 min,94 455,55 1 Control 10 424344 19.5+3.4
min, 72 1 min, 32 72 GLPS 300 pg/mL 10  41.3+43 20.4+3.3
8 min , 10 pL LPS 10  23.4+2.8Y 30.6+4.5"
20 g/L , LPS+GLPS 50 pg/mL 10  25.3+2.82 29.6+4.92
Alphaimager 2200 LPS+GLPS 100 pg/mL 10  30.1+3.1% 26.4+5.1°
TNF-a mRNA iNOS mRNA [3_ actin mRNA LPS+GLPS 300 pg/mL 10  34.2+3.2% 25.1+4.6%
A , B- actin F 53.09 24.85
TRNA P < 0.001 < 0.001
Compared with control group: 1) P < 0.001; Compared with LPS
16 group: 2) P< 0.05, 3)P< 0.05, 4)P< 0.001
SPSS10.0 for Windows
' + 2.2 0OX-42
, , P<0.05 Mic , ,
LPS , GLPS 300 pg/mL )
, LPS ,
2 LPS , LPS Mic
, LPS ,
21 TH , ( 2) LPS+GLPS 50 wg/mL
Mic , Mic Mic
TH , LPS , TH LPS LPS+GLPS
( 1), LPS+GLPS100 wg/mL 100 pg/mL  LPS+GLPS 300 pg/mL )
LPS+GLPS300 pwg/mL , TH , LPS
, 1

1 TH (400x) 2 OX-42
Fig.1 TH positive neurons by immunohistochemistry Fig.2 OX-42 stained by immunohistochemistry(400x)
A: control group, B: GLPS300 pg/mL group, C: LPS+GLPS300 A: control group; B: GLPS 300 pg/mL group; C: LPS
pg/mL group, D: LPS group group; D:LPS+GLPS 300 pg/mL group
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2.3 RT-PCR TNF-a  iNOS mRNA

3,4 , GLPS300 pg/mL
TNF- a mRNA iNOS mRNA , LPS
24 h , TNF-a mRNA iNOS mRNA
, LPS+GLPS 50 pwg/mL  TNF-a mRNA
iINOS mRNA LPS '
, LPS+GLPS 100 pg/mL  LPS+GLPS

300 pg/mL  TNF-a mRNA iNOS mRNA
LPS ( 2

2 RT-PCR TNF-o  iNOS mRNA

Table 2 Expression of TNF- « and iNOS mRNA detected by

RT- PCR (x£s)
TNFa mRNA  iNOS mRNA
0.144+0.023  0.018+0.008
0.188+0.013  0.020+0.008
1.164+0.053" 0.876+0.057"
1.082+0.010? 0.788+0.029?
LPS+GLPS 100 pg/mL 5 0.662+0.047% 0.516+0.042°
LPS+GLPS 300 pg/mL 5 0.446+0.045% 0.300+0.053*
F 326.3 469.5
P < 0.001 < 0.001

Group

Control

GLPS 300 pg/mL
LPS

LPS+GLPS 50 pg/mL 5

o o1 o1 |5

Compared with control group: 1) P< 0.001; Compared with LPS
group; 2)P< 0.05; 3)P< 0.05; 4)P< 0.001
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Fig.3 Expression of TNF-a mRNA by RT-PCR

M: DNA marker; 1: control group; 2: GLPS 300 pg/mL group;
3: LPS group; 4: LPS+GLPS 50 pg/mL group; 5: LPS+GLPS 100
Mg /mL group; 6: LPS+GLPS 300 pg/mL group
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Fig.4 Expression of INOS mRNA by RT-PCR
M: DNA marker; 1: control group; 2: GLPS 300 pg/mL group;
3: LPS group; 4: LPS+GLPS 50 pg/mL group; 5:LPS+GLPS 100
/mL group 6: LPS+GLPS 300 pg/mL group
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