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ABSTRACT 
 
Objective To investigate the protective effects of Polygonum Multiflorum polysaccharide
(PMP) on H2O2-induced apoptosis in PC12 cells. Methods MTT assay was used to assess
the viability of PC12 cells which exposed to PMP with gradient concentrations; Flow
cytometry(FCM) assay was used to analyze the apoptosis ratio of PC12 cells; Hoechst
33258 stain assay was used to observe the changes in PC12 cells nuclear morphology;
Results PMP could protect the PC12 cells morphology, reduce the apoptosis rate and
rescue H2O2-induced changes in nuclear morphology. Conclusion These results indicated
that PMP could protect PC12 cells from H2O2-induced damage. 
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INTRODUCTION 
 
 The Polygonum Multiflorum Thunb. is a traditional Chinese medicine, which has the function of tonifying liver and 
kiney, strengthening bones and muscles, nourishing blood and blackening hair. Meanwhile, it also can ease the aging and fall 
hematic fat[1-3]. Aging is one that multiple organ progressive failure with age, and its performance in cell aging and decline in 
physiological function. However, the aging mechanism is not clear, there are many theories, such as free radical mechanism, 
telomere mechanism, apoptosis mechanism and so on. Apoptosis is involved in many pathological processes associated with 
aging, such as osteoporosis, Alzheimer's disease. At present, the effect of the apoptosis has become a hotspot in research at 
home and abroad[4,5]. 
 The research established PC12 cells damage model by H2O2, the MTT, FCM and Hoechst33258 fluorescence assay 
were used to explore the apoptosis rate and evaluate the protective effects of the PMP in cells injured. Thereby providing 
meaningful pharmacology basis for the thorough study of anti-aging effect of Polygonum multiflorum. 
 

MATERIALS AND METHODOLOGY 
 
Materials 
 Polygonum Multiflorum polysaccharide was extracted and separated by our laboratory. PC12 Cells were gifted by 
New drug screening and evaluation center of Guangdong Pharmaceutical University (Guangzhou,China). Annexin V-
fluorescein isothiocyanate(FITC) apoptosis detection kit, PI(propidium iodide), Hoechst33258 were purchased from Kaiji 
Institute of Biological Engineering (Nanjing,China). 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide (MTT), 
fetal bovine serum, Dulbecco’s modified Eagle’s medium (DMEM), Trypsin were obtained from Gibco.  
 
Methodology  
PC12 cells culture and treatment[6-8] 

 On the 37 , 5%CO2 saturated humidity condition that PC12 cell were treated in the 10% fetal bovine serum of 
DMEM in 2 to 3 days, and replaced the culture media in order to maintain the good growth state. The cells’ were digested by 
0.25% trypsin and subcultured when it attachment rate was about 80%. At the logarithmic phase, the well-grown PC12 cells 
were plated on 96-well plates at a density of 1×105 cell/mL. After cultured with the serum-deprived medium for 24 h, PC12 
cells were pretreated with various concentrations (0.625, 1.25, 2.5 and 5 mg·mL-1) of PMP for 24 h,and then exposed to H2O2 
(1.25 mM) for 6 h[9]. Control cells were grown in DMEM without PMP and H2O2. H2O2 injury cells were exposed to H2O2 
(1.25 mM) alone. The measurements were performed after cells were damaged by H2O2 for 6 h.  
 
Cell viability assay[10-12] 

 The well-grown PC12 cells in 96 well plates were treated with various concentrations (0.625, 1.25, 2.5 and 5 
mg·mL-1) of PMP for 24 h, then exposed to H2O2 (1.25 mM) for 6 h at 37 , 6 parallel holes were set in every group. MTT 
solution was added into each well to make final concentration of 0.5 mg·mL-1, and the reaction mixture was allowed to 
incubate at 37  for 4 h followed by the addition of 150 μL DMSO to dissolve the formazan product. After stirring for 10 
min on a microtiter plate shaker, the absorbance was measured at 490 nm using a microplate reader. Cell viability was 
expressed as the percentage of the value in control cultures. 
 
Flow cytometry (FCM)[13-15] 

 At the end of treatment, all cells were digested and collected. The concentration was adjusted to 1 x 106 cells/mL. 
Then 100 μL cell suspension, 5 μL Annexin V-FITC and 10 μL PI were added in 5 mL flow cytometry tube, after blended, 
the cells were stained for 15 min at room temperature away from light, then 400 μL PBS were added and the cells were 
analyzed with flow cytometry immediately. The excitation wavelength was 488 nm, 1 x 106 cells were counted. All data were 
processed by Cell Quest software. 
 
Hoechst 33258 staining[14-16] 

 After treatment with PMP and/or H2O2, PC12 cells were examined by Hoechst 33258 staining. the culture medium 
was removed and the PC12 cells were fixed with 4% paraformaldehyde for 20 min. After rinsing twice with PBS, the nuclear 
were stained with 1 mg·mL-1 Hoechst 33258 for 30 min at room temperature in the dark, and then examined by fluorescence 
microscopy. 
 
Statistical analyses  
 Data were presented as mean±SD. Statistical analysis was conducted using one-way ANOVA followed by Tukey’s 
post hoc test. p<0.05 was considered to indicate statistical significance.  
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RESULTS 
 
MTT assay analysis for H2O2-induced PC12 cell viability 
 
 

 
 

 
Figure 1 : Effects of PMP on H2O2-induced PC12 cell viability by MTT assay. After the treatment of cells with 
different concentrations of PMP (0.625, 1.25, 2.5 and 5 mg·mL-1) for 24 h and/or H2O2 (1.25mM) for 6 h, cell viability 
was assessed by MTT assay. ##P〈0.05 vs control group, **P〈0.05 vs model group.  
 
 As shown in Figure 1, PC12 cells activity was significantly decreased to 58±4% after injured by H2O2(1.25 mM) 
alone for 6 h. Compared with control cells, Pretreatment with different concentration of PMP (0.625, 1.25, 2.5 and 5 mg·mL-

1) improved the cells viability. The result showed PMP has a protective effect on PC12 cells, and with a maximum viability at 
2.5 mg·mL-1. 
 
Flow cytometry (FCM) analysis for H2O2-induced apoptosis in PC12 cells 
 Flow cytometry instrument analysis results show that the apoptosis rate of control cells were 3.2%; On the contrary, 
treatment of cells with H2O2(1.25 mM) alone significantly increased apoptotic rate to 36.7%. Pre-treatment with PMP, the 
percentage of apoptosis cells was significantly decreased, and with the increase of polysaccharide concentrations, the 
apoptosis rate fell from 15.3% to 5.9%, and significantly lower than the model group.  
 

 
 

Control H2O2 H2O2+PMP(0.625 mg·mL-1) 
 

 
 

H2O2+PMP(1.25 mg·mL-1) H2O2+PMP(2.5 mg·mL-1) H2O2+PMP(5 mg·mL-1) 
  
Figure 2 : Effects of PMP on H2O2-induced apoptosis PC12 cells by FCM. cells treated with PMP(0.625, 1.25, 2.5 and 
5 mg·mL-1) for 24 h, then exposed to H2O2 (1.25 mM) for 6 h, Cell apoptosis was tested by flow cytometry. 
 
Effects of PMP on fluorescent staining in H2O2-induced PC12 cells 
 The control PC12 cells had oval or round-shaped nuclei with homogeneous shallow blue fluorescence, and the 
chromatin distribution uniformity. In contrast, the nuclei of H2O2-induced PC12 cells became shriveled or the fluorescence 
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apoptosis rate. Compared H2O2-induced PC12 cells, the apoptosis rate of polysaccharide protection group cells was obviously 
droped, showing the antiapoptotic effect in vitro of PMP. 
 In summary, the polysaccharide from Polygonum multiflorum Thunb on H2O2-induced nerve damage in PC12 cells 
have a protective effect. However, the mechanisms that underline the protective effect have not been fully understood, it 
remains to be further studied. 
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