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Abstract: The effects of crude polysaccharide from Purslane (CPP) on body weight 
(bw), blood glucose, total cholesterol (TC), high-density lipoprotein cholesterol (HDL-c), 
triglyceride (TG) and serum insulin levels were studied in diabetes mellitus mice. CPP 
treatment (200, 400 mg/kg bw) for 28 days resulted in a significant decrease in the 
concentrations of fasting blood glucose (FBG), TC and TG. Furthermore, CPP 
significantly increased the concentration of HDL-c, body weight and serum insulin level 
in the mice. In addition, according to acute toxicity studies and single cell gel 
electrophoresis analysis, CPP did not produce any physical or behavioral signs of 
toxicity. More significantly, our data demonstrated CPP exhibited the best effects at the 
dose of 400 mg/kg bw. The above results suggest that CPP can control blood glucose and 
modulate the metabolism of glucose and blood lipids in diabetes mellitus mice, so we 
conclude that CPP should be evaluated as a candidate for future studies on  
diabetes mellitus.  
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1. Introduction  
 
Purslane (Little Hogweed; Chinese name: Ma-Chi-Xian) is a grassy plant with small yellow 

flowers and stems sometimes flushed red or purple, which grows widely in different areas of the world 
including the north of China [1,2]. The plant contains many biologically active compounds, including 
free oxalic acids, alkaloids, omega-3 fatty acids, coumarins, flavonoids, cardiac glycosides, and 
anthraquinone glycosides [3,4]. Purslane is considered a type of common weed, but it can be eaten as 
a potherb without any side effects. Moreover, Purslane is known in folk medicine in some parts of 
China as a hypotensive and antidiabetic [5,6,7]. Though there is no scientific evidence to support the 
antidiabetic effects of Purslane, people continue to use it in the treatment of this condition. The 
objective of this study was to extract crude polysaccharide(s) from Purslane and assess the 
hypoglycemic effects of these constituents with animal tests for the use of this plant in the treatment  
of diabetes. 
 
2. Results and Discussion 
 
2.1. Acute toxicity studies 

 
Acute toxicity studies revealed no obvious symptom of toxicity of CPP or any significant changes 

in general behavior in mice. There was no lethality or any toxic reactions found at any of the doses 
selected through the end of the study period. 
 
2.2. Effect of CPP on body weight in mice 

 
Alloxan-induced diabetic mice exhibited loss of body weight [8,9]. Before embarking on the 

experiments, all the groups had no significant difference in body weight (P >0.05) (Table 1).  

Table 1. Effect of CPP on body weight (g) in mice. 

Group 
Number 

of 
animals 

Days after dosing

0d 7d 14d 21d 28d 

NC 8 18.99±0.60 23.45±0.57 25.39±0.57 27.56±0.57 30.22±0.85 
DC 8 19.14±0.75 20.65±0.74* 22.40±1.06* 23.40±0.99* 24.41±1.51* 

DLCPP 8 19.15±1.14 20.97±1.44* 22.93±1.53* 25.47±1.07*# 26.90±0.96*# 
DHCPP 8 19.49±0.74 21.50±1.29* 23.51±0.95*# 26.01±0.65*# 27.62±1.13*# 
DGLI 8 19.08±1.07 22.62±1.52# 24.97±0.98# 26.91±0.99# 29.18±1.05# 
n=8; (mean±S.D., g); * P < 0.05 as compared with normal control group (NC).# P < 0.05 as compared 
with diabetic control group (DC). DLCPP = diabetic mice+ low dose CPP; DHCPP = diabetic mice + 
high dose CPP; DGLI = diabetic mice + glibencamide. 
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A significant (P < 0.05) decrease in body weight was detected in the DC, DLCPP and DHCPP 
groups as compared to the normal control group from 7 days after alloxan injection. However, the 
body weights in the DHCPP group were significantly (P < 0.05) and dose-dependently increased as 
compared to those of the diabetic control from 14 days after administration. In the DGLI group, a 
significant (P < 0.05) increase in body weight as compared to the DC group was also detected from 7 
days after administration. The results are shown in Table 1.The present study showed that the body 
weight was significantly decreased in the diabetic control group as compared to the normal control 
group within 28 days. However, the treatment with CPP for 28 days improved the body weight loss. 
 
2.3. Effect of CPP on fasting blood glucose levels in mice 

 
Effective control of the blood glucose level is a key step in preventing or reversing diabetic 

complications and improving the quality of life in both Type 1 and Type 2 diabetic patients [10,11]. 
The alloxan-induced diabetic mice exhibited hyperglycemia. In the diabetic groups, a significant (P< 
0.05) increase in FBG was detected, as compared to the normal control group, but these abnormal 
increases in blood glucose levels significantly (P < 0.05) and dose-dependently decreased in the CPP -
administered groups as compared to the diabetic control group from 7 days after administration. On the 
28th day, blood glucose levels in the DLCPP and DHCPP groups had decreased by 36.0% and 62.9%, 
respectively. In the DGLI group, the decrease was also significant (P < 0.05) from 7 days after 
administration. The NC and DC groups did not show any significant variation on the blood glucose 
level throughout the experimental period (p > 0.05). The results are shown in Table 2. 

 
Table 2. Effect of CPP on blood glucose Level (mmol/L ) in mice. 

Groups 
Number 

of 
animals 

Days after dosing (day) 

0 7 14 21 28 

NC 8 5.15±0. 0.17 5.14±0.17 5.10±0.13 5.04±0.08 5.16±0.10 
DC 8 15.36±0.39* 15.33±0.26* 15.33±0.35* 15.15±0.15* 15.23±0.29* 

DLCPP 8 15.25±0.30* 12.67±0.24*# 11.29±0.28*# 10.56±0.32*# 9.76±0.29*# 
DHCPP 8 15.39±0.28* 11.92±0.26*# 10.48±0.30*# 9.47±0.29*# 8.33±0.17*# 
DGLI 8 15.29±0.29* 9.06±0.14*# 7.24±0.21*# 6.47±0.24*# 5.68±0.33*# 
n=8; (mean±S.D., g); * P < 0.05 as compared with normal control group.;# P < 0.05 as compared with 
diabetic control group. 

 
The present study showed that alloxan-induced diabetic mice presented obvious hyperglycemic 

symptoms, but CPP produces a significant antihyperglycemic effect when administered orally to 
alloxan-diabetic mice. The dosage of 400mg/kg is more effective than that of 200 mg/kg. 
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2.4. Effect of CPP on blood lipids levels in mice  
 

Diabetes mellitus is usually complicated with hyperlipoproteinemia. The present results showed 
that the TC and TG levels were significantly elevated in the diabetic control group as compared to the 
normal control group (P < 0.05), and serum HDL-c level, a friendly lipoprotein, was decreased in 
diabetic control group as compared to the normal control group (P < 0.05). After supplementation with 
CPP and glibenclamide, the alteration in lipid metabolism was partially attenuated as evidenced by 
decreased serum TG and TC levels and by increased HDL-c concentration in diabetic mice. The 
response was better in the DHCPP group compared to the DLCPP group which is comparable to that 
of the DGLI group. The results are shown in Table 3. 

 
Table 3. Effect of CPP on blood lipids (mmol/L ) in mice. 

Groups 
Number of 

animals 
TG TC HDL-c 

NC 8 1.64±0.02 2.70±0.02 1.64±0.01 
DC 8 2.05±0.04* 3.34±0.04* 0.77±0.02* 

DLCPP 8 1.86±0.02*# 3.16±0.02*# 0.84±0.02*# 
DHCPP 8 1.77±0.02*# 3.12±0.02*# 1.11±0.03*# 
DGLI 8 1.72±0.01*# 3.03±0.05*# 1.39±0.02*# 

n=8; (mean±S.D., g);*P<0.05 as compared with normal control group (NC); 
#P<0.05 as compared with diabetic control group. 

 
The serum TC and TG were decreased significantly in diabetic mice after CPP supplementation. 

These effects may be due to low activity of cholesterol biosynthesis enzymes or low level of lipolysis 
which are under the control of insulin [12]. 

 
2.5. Effect of CPP on blood serum insulin levels in mice 
 

Serum insulin levels of the normal control group were higher than those of the diabetic control 
group, which indicated that alloxan damaged the pancreas islet cells. After 28 days of the CPP 
supplementation to the mice, there was a significant elevation in serum insulin level as compared to 
the diabetic control group ( p < 0.05), which implied that treatment with CPP improved the insulin 
secretion on diabetic mice. In the DHCPP group, the insulin level was higher than that of the DLCPP 
group. The results implied that CPP improved the function of islet cells and stimulated the insulin 
secretion. The results are shown in Figure 1. 

Alloxan could damage pancreatic β cells, resulting in a decrease in endogenous insulin secretion, 
which decreased utilization of glucose by the tissues consequently. In this study, we have observed 
that CPP increased the concentration of serum insulin in alloxan-induced diabetic mice. The possible 
mechanism of action of CPP could be correlated with promoting insulin secretion by closure of K+-
ATP channels, membrane depolarization and stimulation of Ca2+ influx, an initial key step in insulin 
secretion[13]. Additional studies are needed to address this hypothesis. 
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Figure 1. Effect of CPP on serum insulin level in mice. 
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*P<0.05 as compared with diabetic control group. 

 
3. Experimental Section 
 
3.1. Plant materials 
 

Purslane was collected in Sichuan Province in July and the material was identified by Mr. Wang 
Guang-Yao, a botanist from the Jilin Agriculture Science and Technology College. A voucher 
specimen has been deposited in the herbarium of the Jilin Agriculture Science and Technology 
College. Fresh and intact Purslane dried in the shade was chosen as experimental material. 

 
3.2. Drugs and reagents 
 

Alloxan was purchased from Sigma Co. (USA). Glucose Analyzer and strips were purchased from 
Roche Diagnostic Co. (USA). Reagents for total cholesterol (TC), triglyceride (TG), high-density 
lipoprotein cholesterol (HDL-c) were obtained from Beijing Chengxinde Biochemistry Reagent 
Company (Beijing, P.R. China). Reagents for serum insulin was purchased from Adlitteram Diagnostic 
Laboratories Co. (USA). 

 
3.3. Preparation of crude polysaccharide from Purslane (CPP) 
 

The shade dried Purslane was crushed in an electrical grinder and then powdered, 1,000 g of this 
powder was immersed in tenfold dH2O and boiled at 100 °C for 9 h [14-16], and then the water extract 
was collected. The process was repeated, and the extracts were combined and concentrated on a 
vacuum rotary evaporator at 60 °C. The concentrated solution was precipitated by addition of four 
times its volume of volume 80% ethanol and the precipitate was washed in turn with 100 % ethanol, 
100 % ether and acetone. Crude polysaccharide from Purslane (CPP) was obtained by vacuum drying 
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[14,15]. A Unico-7200 spectrophotometer (Unico Co., Shanghai, P.R. China) was used to determine 
the content of polysaccharides in the above extracted product at 490 nm [15,16]. The polysaccharide 
content was calculated using the following linear equation based on the calibration curve:  

Y = 3.809 ×10-2 +1.321X, r = 0.9998 

where Y is the absorbance and X is the polysaccharide content.  
 
3.4. Animals and diets 
 

Male mice of original Kun-ming strain, approximately 18 to 22 g, were obtained from the Animal 
Department of Beijing Institute of Traditional Medical and Pharmaceutical Sciences. The animals were 
housed in a room maintained at 22 °C to 25 °C with relative air humidity of 50 % to 70 % controlled 
room under a 12 h light-dark cycle, and basal diet and water were supplied ad libitum. Approval of this 
experiment was obtained from the Institutional Animal Ethics Committee of XiChang College . 

 
3.5. Preparation of diabetic mice 
 

Male mice were adapted to diet for 1 week before the experiment began [16]. After a 14 h fasting, 
mice were induced with a single injection of 4 % alloxan prepared freshly at a dose of 200 mg/kg bw 
[11,12]. Diabetes was confirmed by the determination of tail vein blood glucose levels on the third day 
after administration of alloxan. Mice having blood glucose levels greater than 11.1 mmol/L were 
considered diabetic and used for the study. 

 
3.6. Experimental design  
 

Portulaca oleracea L. polysaccharide (CPP) and glibenclamide (Glib) were dissolved in distilled 
water and were fed by gavage to mice once a day. Forty male mice were randomly divided into five 
equal groups as follows [17-20]: 

i)  Normal control group (NC): normal control mice administered water daily for 28 days; 
ii)  Diabetic control group (DC): diabetic control mice administered water daily for 28 days;  
iii)  Diabetic + CPP (200 mg/kg) group (DLCPP): diabetic mice administered CPP (200 mg/kg) 

daily for 28 days; 
iv)  Diabetic + CPP (400 mg/kg) group (DHCPP): diabetic mice administered CPP (400 mg/kg) 

daily for 28 days;  
v)  Diabetic + glibenclamide (4 mg/kg) group (DGLI): diabetic mice administered reference drug 

Glib (4 mg/kg) daily for 28 days.  

Animals of control group, NC and DC groups were subjected to forceful feeding of 0.5 mL distilled 
water/100 g bw daily for 28 days to keep all the animals at same type of treatment condition in respect 
to CPP supplemented groups.  

On the starting day, fasting blood glucose (FBG) was monitored of all the animals in each group. 
On the 28th day of the experiment, the mice were sacrificed by decapitation under light ether 
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anesthesia and blood was collected from dorsal aorta and serum was separated by centrifugation for 
5min and was kept at -20 °C for the biochemical assay of total cholesterol (TC), high-density 
lipoprotein cholesterol (HDLc), triglyceride (TG) and for serum insulin assay. TC, TG, and HDL-c 
were determined by enzyme methods; Serum insulin level was estimated by insulin-ELISA kit 
according to the manufacturer’s instruction. 

 
3.7. Testing of fasting blood glucose (FBG)  
 

During the CPP supplement for 28 days, fasting blood glucose level was measured for once every 
week. Blood was collected from tip of the tail vein and fasting blood glucose level was measured by 
using a glucose analyzer. At the same time, the body weight of each mouse was measured by balance. 

 
3.8. Acute toxicity studies  
 

Healthy mice (18–22 g) of either sex, starved overnight were divided into three groups (n=6) and 
were orally fed with CPP in increasing dose levels of 250, 500, 750 and 1,000 mg/kg bw The animals 
were observed continuously for 2 h under the following profiles [21]: 

i)  Behavioral profile. Alertness, restlessness, irritability, and fearfulness. 
ii)  Neurological profile. Spontaneous activity, reactivity, touch response, pain response and gait. 
iii)  Autonomic profile. Defecation and urination. 

After a period of 24 and 72 h they were observed for any lethality or death. 
 
3.9. Statistical analysis  

 
All results were expressed as mean ± SD and were analyzed by SPSS for Windows, version 13.0 

(SPSS Inc, Chicago). The Duncan test and one way analysis of variance were used for 
comparisons[22,23]. The values were considered significant when P < 0.05. 
 
4. Conclusions  

 
Our research has indicated that CPP possesses antidiabetic activities and the dose of 400 mg/kg bw 

represents the optimal level for effecting a positive diabetic response in mice. Therefore, CPP should 
be considered as a candidate for future studies on diabetes. Although, in this test, the main 
pharmacological ingredient of CPP is polysaccharide, the further studies are in progress to clarify 
antidiabetic activity of the other compounds and to elucidate the molecular and cellular mechanism  
of CPP. 
 
Acknowledgements 

 
This work was supported by the 2008 Sichuan Province Scientific Research Grant (Project No. 

07ZS007). 



Int. J. Mol. Sci. 2009, 10             
 

 

887

References and Notes 
 
1. Zhao, J.; Liu, J.; Luo, J.H.; Meng, C.Y.; Zhang, L.D. The Extraction and Identification of the 

Total Flavanone of Baise's Purslane by Ultrasonic Wave (In Chinese). Lishizhen Medicine and 
Materia Medical Research 2007, 18, 1714-1715. 

2. Sun, X.Y.; Liu, N.; Chen, B.; Meng, X.J. The Study on Antioxidation Property of Flavonoids 
from Portulaca Oleracea L. (In Chinese). J. Shenyang Agric. Univ. 2006, 37, 108. 

3. Xin, H.L.; Xu,Y.F.; Yue, X.Q.; Hou,Y.H.; Li, M.; Ling, C.Q. Analysis of Chemical Constituents 
in Extract from Portulaca oleracea L. with GC-MS Method (In Chinese). Pharmaceut. J. Chin. 
People's Liberat. Army 2008, 24, 133-136. 

4. Mohammad, T.B.; Mohammad, H.B.; Farhad, M. Antitussive Effect of Portulaca oleracea L. in 
Guinea Pigs. Iran. J. Pharmaceut. Res. 2004, 3, 187-190. 

5. Meng, F.B.; Wu, R.G. Appraisal on Medicinal Values of Portulaca oleracea L. Forest Investig. 
Des. 2008, 1, 77-78. 

6. Hou, Y.H.; Xin, H.L.; Xu, Y.F.; Yue, X.Q.; Li, M.; Lu, J.C.; Ling, C.Q. Study on the 
Optimization of Preparation Technology of Extract of Portulaca oleracea L.with Orthogonal Test. 
Pharmaceut. Care Res. 2008, 3, 201-203. 

7. Xiao, M.; Yang, J.; Liu, B.; Zhao, R.Z. Study on Portulaca Oleracea L.and its Application and 
Prospective Development in Food Industry. Food Sci. 2003, 24, 159-163. 

8. Jayakar, B.; Rajkapoor, B.; Suresh, B. Effect of Caralluma Attenuata in Normal and Alloxan 
Induced Diabetic Rats. Herb. Pharmacother. 2004, 4, 35-40. 

9. Junod, A.; Lambert, A.E.; Stauffacher, W.; Renold, A.E. Diabetogenic action of streptozotocin: 
Relationship of dose to Metabolic Response. J. Clin. Invest. 1969, 48, 2129-2139. 

10. Abraira, C.; Colwell, J.A.; Nuttall, F.Q.; Sawin, C.T.; Nagel, N.J.; Comstock, J.P. Veterans 
Affairs Cooperative Study on Glycemic Control and Complications in Type II Diabetes (VA 
CSDM). Results of the Feasibility Trial. Veterans Affairs Cooperative Study in Type II Diabetes. 
Diabetes Care 1995, 8, 1113-1123. 

11. Ohkubo, Y.; Kishikawa, H.; Araki, E.; Miyata, T.; Isami, S.; Motoyoshi, S.; Kojima, Y.; 
Furuyoshi, N.; Shichiri, M. Intensive Insulin Therapy Prevents the Progression of Diabetic 
Microvascular Complications in Japanese Patients with Non-Insulin-Dependent Diabetes 
Mellitus: A Randomized Prospective 6-Year Study. Diabetes Res. Clin. Pract. 1995, 28, 103-117. 

12. Sharma, S.B.; Nasir, A.; Prabhu, K.M.; Murthy, P.S.; Dev, G. Hypoglycaemic and Hypolipidemic 
Effect of Ethanolic Extract of Seeds of Eugenia Jambolana in Alloxan-Induced Diabetic Rabbits. 
J. Ethnopharmacol. 2003, 85, 201-206. 

13. Ryle, P.R.; Barker, J.; Gaines, P..A.; Chakraborty, J. Alloxan-induced diabetes in the rat-
protective action of (-) epicatechin? Life Sci. 1984, 34, 591-595. 

14. Gao, L.; Liu, J.; Tian, Y.J.; Shi, Y.J. Study on the Extraction and Purity Technology of 
Polysaccharide from Portulaca oleracea L. Food Res. Dev. 2006, 4, 59-62. 

15. Zhu, D.; Niu, G.C.; Meng, X.J. Study on the Extraction Technology of Polysaccharide from 
Portulaca oleracea L. (In Chinese). Chin. Agric. Sci. Bull. 2006, 8, 289-294. 

16. Li, H.; Wang, X.S. A Study on Extracting Method of Polysaccharide from Porculata oleracea L. 
(In Chinese). J. Branch Camp. First Mil. Med. Univ. 2005, 28, 186-187. 



Int. J. Mol. Sci. 2009, 10             
 

 

888

17. Sharma, B.; Viswanath, G.; Salunke, R.; Roy, P. Effects of Flavonoid-Rich Extract from Seeds of 
Eugenia jambolana (L.) on Carbohydrate and Lipid Metabolism in Diabetic Mice. Food Chem. 
2008, 110, 697-705. 

18. Han, C.; Yuanh, J.H.; Wang, Y.Z.; Li, L.J. Hypoglycemic Activity of Fermented Mushroom of 
Coprinus Comatus Rich in Vanadium. J. Trace Elem. Med. Biol. 2006, 20, 191-196. 

19. Kumar, S.; Kumar, D.; Deshmukh, R.R.; Lokhande, P.D.; More, S.N. ; Rangari, V.D. Antidiabetic 
Potential of Phyllanthus Reticulatus in Alloxan-Induced Diabetic Mice. Fitoterapia. 2008, 79,  
21-23. 

20. Gao, Y.Y.; Luo, L.P.; Wang, Y.X.; Hong, X. Blood-Glucose Lowering Effects of Flavornids 
Extracted from Sweet Potato Vine. Food Sci. 2005, 3, 218-220. 

21. Annie, S.K.R.; Rakesh, B. Effect of Aqueous Bark Extract of Garuga pinnata 
Roxb.instreptozotocin-nicotinamide Induced Type-II Diabetes Mellitus. J. Ethnopharmacol. 
2006, 107, 285-290. 

22. Jung, C.H.; Seog, H.M.; Choi, I.W.; Choi, H.D.; Choi, H.Y. Effects of Wild Ginseng (Panax 
ginseng C.A. Meyer) Leaves on Lipid Peroxidation Levels and Antioxidant Enzyme Activities in 
Streptozotocin Diabetic Rats. J. Ethnopharmacol. 2005, 98, 245-250. 

23. Achyut, N.K.; Kesari, S.; Santosh, K.S.; Rajesh, K.G.; Watal, G. Studies on the Glycemic and 
Lipidemic Effect of Murraya koenigii in Experimenta Animals. J. Ethnopharmacol. 2007, 112, 
305-311. 

 
© 2009 by the authors; licensee Molecular Diversity Preservation International, Basel, Switzerland. 
This article is an open-access article distributed under the terms and conditions of the Creative 
Commons Attribution license (http://creativecommons.org/licenses/by/3.0/). 


