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ABSTRACT 
 
A study was conducted to investigate aerial parts of Persicaria hydropiper (P.hydropiper) as an effective remedy for 
gastrointestinal helminthes and proliferative disease. In vitro anthelmintic activity was carried out against 
Pheretima posthuma. The parameters like: time of paralysis and time of death were determined by using the extract 
at the concentrations of 10, 25 and 50 mg/ml. The extract exhibited significant anthelmintic activity at highest 
concentration of 50 mg/ml as compared with piperazine citrate (10 mg/ml) as standard reference and distilled water 
as control. In vivo antiproliferative activity of the same extract at the dose of 30, 40 and 50 mg/kg/day (i.p.) were 
evaluated against Ehrlich Ascites Carcinoma (EAC) cells in Swiss albino mice. Experimental parameters like tumor 
cell count, mean survival time and life span enhancement were evaluated to assess antiproliferative activity. We 
found that the extract at the dose of 50 mg/kg/day (i.p) significantly (P<0.05) decreases tumor weight, increases life 
span and reduces tumor cell growth rate in comparison to those of EAC bearing mice receiving no extract (negative 
control) in a dose-dependant manner. 
 
Key words: Anthelmintic, Antiproliferative activity, Persicaria hydropiper, EAC cell, Pheretima posthuma. 
_____________________________________________________________________________________________ 

INTRODUCTION 
 

Helminth infections in human are one of the most common parasitic infections disturbing a huge population around 
the world. During the past decade there have been major efforts to plan, implement, and sustain measures for 
reducing the burden of human disease that accompanies helminth infections [1]. A wide variety of anthelmintics are 
used for the treatment of helminths in animals and in human. However, majority of gastro-intestinal helminthes 
becomes resistant to currently available anthelmintic drugs. Moreover synthetic drugs used in helminthiasis 
treatment have some potential side effects. Hence there is an increasing demand towards natural anthelmintics [2-4]. 
One the other hand cancer is the second leading cause of death in developed countries after cardiovascular diseases 
[5]. Three basic strategies are used in treatment of cancer: surgery, radiotherapy and chemotherapy, which may be 
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employed alone or in combination with the other two methods. About 65% of drug used in chemotherapy are of 
natural origin [6]. Although chemotherapy is effective in preventing cancer at a very early stage, the side effects and 
resistance toward drugs are a problem. Hence new drug(s) or treatment(s) is needed. 
 
Bangladesh has an immense wealth of plant species, both endemic and non-endemic.  Persicaria hydropiper 
(Family: Polygonaceae) is an important medicinal plant grown everywhere in Bangladesh. Previous phytochemical 
screening with Polygonaceae family members have led to the isolation of variety of flavonoids [7] terpenoids [8, 9] 
anthraquinones [10] apianen lactones [11] and steroids [12]. A number of bioactive constituents have also been 
reported from various Persicaria (Syn: Polugonum) species with anticancer [13], antioxidant [14], antilekaemic [15], 
antimicrobial [16] and tyrosinase-inhibitory activities [17]. P.hydropiper whole plant possesses bitter, stimulant, 
tonic, diuretic, carminative, emmeragogue, haemostatic and lithotripter properties [18]. The  plant, either on its own 
or mixed with other herbs, is decocted and used in the treatment of  a wide range of ailments including diarrhoea, 
dyspepsia, itching skin, excessive menstrual bleeding and hemorrhoids [19]. Plant root is used as anthelmintic in 
traditional Chinese folk medicine [20]. The aim of our work was to carry out a detailed phytochemical investigation 
of the aerial part of P. hydropiper to justify its folkloric use as a potent anthelmintic and antiproliferative agents. 
 

MATERIALS AND METHODS 
 

Cell lines and Chemicals 
Ehrlich Ascites Carcinoma (EAC) cells were obtained by the courtesy of the Department of Biochemistry and 
Molecular Biology, University of Rajshahi, Rajshahi-6205, Bangladesh and were maintained by weekly 
intraperitoneal (i.p.) inoculation of 105cells/mouse in the laboratory. Piperazine Citrate was purchased from 
GlaxoSmithKline (BD) Limited. Unless stated otherwise, all other reagents were from Sigma Chemicals limited. 
 
Worm Collection and Authentication  
Earthworm’s pheretima posthuma (Annelida) were collected from moist soil at Jahangirnagar University, Savar, 
Dhaka and washed with normal saline to remove soil and fecal matter. Earthworms were identified by Zoology 
Dept. Jahangirnagar University. The earthworms of 4-6 cm in length and 0.2-0.3 cm in width were used for the 
experimental protocol. 
 
Animals 
White albino male mice (Swiss-webstar strain, 20-25 g body weight) were collected from the animal research branch 
of Pharmacy Department, Jahangirnagar University, Savar, Dhaka-1342, Bangladesh. The animals were provided 
with standard laboratory food and tap water ad libitum and maintained at natural day night cycle. The animals were 
acclimatized to laboratory condition for one week prior to experimentation 
 
Ethical clearance  
Protocol used in this study for the use of mice as animal model for cancer research was approved by the Rajshahi 
University Animal Ethical committee (27/08/RUBCMB). 
 
This research work was approved by Ethical Review Committee of Research cell of Rajshahi Medical College, 
Bangladesh (ref. RMC/ER/2010-2013/01). 
 
Preparation of plant Extract 
The dried aerial parts were coarsely powdered and about 1000 g of powdered material was macerated with 99% 
methanol at room temperature for a period of 7 days accompanying occasional shaking and stirring. The whole 
mixture was then filtered and the filtrate thus obtained was concentrated by using a rotary evaporator (Bibby RE200, 
Sterlin Ltd, UK) to get a viscous mass. The viscous mass was then kept at room temperature under a ceiling fan to 
get a dried extract (about 10%). The extract thus prepared was used for study. 
 
Preparation of test sample 
Sample for anthelmintic assay was prepared by dissolving extract in Saline water to obtain a stock solution of 100 
mg/ml. From this stock solution, different working dilutions were prepared to get concentration range of 10, 25, 50 
mg/ml extract solutions. 
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Anthelmintic assay 
The anthelmintic activity was evaluated according to the method of Ajayieoba E. O. et al. [21] with minor 
modifications. In this study adult Earthworm (Pheretima posthuma) was used due to its anatomical and 
physiological resemblance with the intestinal roundworm parasites of human being [22]. Three groups of equal sized 
earthworms consisting of six earthworms in each group were released in 50ml of sample with desired 
concentrations, (10, 25 and 50 mg/ml). Group of earthworms in saline solution was used as Control group and 
Group of earthworms in Piperazine citrate (10mg/ml) was used as Reference. Observations were made for the time 
taken to paralysis and death of individual worms. Paralysis as said to occur when no movement of any sort could be 
observed except the worms was shaken vigorously. Time for death of worms was recorded after death and was 
conformed when the worms neither moved when shaken vigorously nor when dipped in warm water at 50 o C.  
 
Acute toxicity study (LD50) 
The LD50 value was determined following conventional methods (Litchfield JT et al, 1949). The test compound was 
dissolved in distilled water and injected intraperitoneally to six groups of mice (each group containing 5 mice) at 
different doses (20, 50, 100, 200, 400 and 600 mg/kg). LD50 was evaluated by recording mortality after 24 hours. 
 
Evaluation of Anticancer potentiality 
Anticancer potentiality of methanol extract of the aerial parts of P.hydropiper was evaluated by measuring tumor 
cell growth inhibition, regression of tumor size and increase of survival time.  
 
EAC Cell growth inhibition  
In vivo tumor cell growth inhibition was carried out by the method as described by Sur et al. [23]. For this study, 5 
groups of mice (5 in each group) were used. For therapeutic evaluation 14 ×105 cells/mouse were inoculated into 
each group of mice on the first day. Treatment was started after 24 hours of tumor inoculation and continued for 5 
days. Group 1 to 3 received the test compound (effective dose selected on the basis of 1/10 of LD50 value) at the 
doses of 30 mg/kg (i.p.), 40 mg/kg (i.p.) and 50 mg/kg (i.p.) respectively per day per mouse. In each case the volume 
of the test solution injected (i.p.) were 0.2ml/day per mouse. Group 4 received bleomycin (0.3 mg/kg, i.p.) and 
finally group 5 was treated with the vehicle (normal saline) and was considered as untreated control. The mice were 
sacrificed on the 6th day after transplantation and tumor cells were collected by repeated intraperitoneal wash with 
0.9% saline. The ascitic fluid was taken in a hematocrit (micro) tube and diluted 1000 times. Then a drop of the 
diluted cell suspension was placed on the Neubauler counting chamber and the cells in 64 small squares were 
counted. Viable tumor cells per mouse of the treated group were compared with those of control. 
 
The cell growth inhibition was calculated by using the formula,     
 
        % Cell growth inhibition = (1–            ) ×100     
   
        
Where, Tw = Mean of number of tumor cells of the treated group of mice and    
                   Cw = Mean of number of tumor cells of the control group of mice. 
 
Average tumor weight and survival time  
These parameters were measured under similar experimental conditions as stated in the previous experiment. Tumor 
growth was monitored daily by measuring weight change. The host survival time was recorded and expressed as 
mean survival time in days and percent increase of life span was calculated [24] as follows: 
 

Mean survival time (MST) = 
∑Survival time in days of each mouse group

Total number   

 

Percent increase of life span (ILS) % = 







−1

group control of MST

group  treatedof MST
 × 100 

 
 
 
 

 Tw  
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RESULTS 
 

Anthelmintic activity evaluation 
The methanolic extract of the aerial parts of P.hydropiper showed significant (Maximum activity given at the 
concentration of 50 mg/ml) anthelmintic activity. The activity increased with the increase of concentration (10 to 
50mg/ml) of the test sample. Observations of the experiment are given in the table 1. 
 
Acute Toxicity study (LD50) 
No mortality was noticed up to 400 mg/kg body weight (i.p.), whereas, 100% mortality was noticed at the dose of 
600 mg/kg (i.p.). The LD50 of the extracts was found to be 500 mg/kg body weight (i.p.). One-tenth of this dose was 
selected as the therapeutic dose [25] for the evaluation of antiproliferative activity. 
 
Cell growth inhibition  
The effects of the different doses of methanol extract of the aerial parts of P.hydropiper at the dose of 30 mg/kg 
(i.p), 40 mg/kg (i.p), and 50 mg/kg (i.p) and bleomycin at 0.3mg/kg (i.p) per mouse per day on EAC cell growth 
inhibition (In vivo) was observed. Methanol extract at the dose of 50mg/kg body weight showed maximum 
antiproliferative activity with 84.54% inhibition of EAC cell growth. The activity was comparable to that of 
standard drug bleomycin, which showed 98.55% cell growth inhibition when administered similarly at a dose of 0.3 
mg/kg (i.p). The same extract at the dose of 30mg/kg and 40 mg/kg body weight also showed significant activity in 
a dose dependent manner with 74.15% and 78.74% cell growth inhibition respectively (Figure 1).  
 
Average tumor weight and survival time  
Tumor weight of EAC cell bearing mice after treatment with methanol extract of P.hydropiper at the dose of 
30mg/kg, 40mg/kg and 50 mg/kg for 20 days was calculated. It was found that tumor weight decreases 
approximately in a similar manner with bleomycin (0.3 mg/kg). Highest tumor weight reduction (7.85g) was 
observed at the dose of 50 mg/kg (i.p) compared to the standard drug bleomycin (7.05g). Whereas same extract at 
the dose of 30 and 40 mg/kg body weight showed moderate reduction of tumor cell weight (Figure 2). 
 
Mean survival time (MST) of the untreated tumor bearing mice was 15.0 days. With the treatment of the three 
different doses of methanol extract of P.hydropiper, this value increased remarkably. Maximum of 68.0% 
enhancement of life span was found at the dose of 50 mg/kg (i.p.) while at the dose of 30 mg/kg (i.p) and 40 mg/kg 
(i.p.) the plant extract showed moderate effect having enhancement of life span of 25.33% and 45.33% respectively 
(Figure 3). Under the same experimental condition, bleomycin at the dose of 0.3 mg/kg (i.p.) increased the life span 
value to 94.66 % (p<0.01). 
 

DISCUSSION 
 

Our investigational result presented above demonstrated that methanol extracts of the aerial parts of P.hydropiper 
can cause paralysis as well as death of worms at a time comparable to reference standard drug especially at the 
concentration of 50mg/ml in dose dependent manner. Standard drug Piperazine citrate cause a flaccid paralysis on 
the warm that result in expulsion of the worm by peristalsis. Piperazine citrate, by increasing chloride ion 
conductance of worm muscle membrane produces hyperpolarisation and reduced excitability that leads to muscle 
relaxation and flaccid paralysis [26]. Literature data [27-30] revealed the presence of antioxidant flavonoids and 
phenolic compound as one of the major chemical constituents (whole plant contain 46.68% antioxidant) of the 
selected plant parts. Polyphenolic compounds shown anthelmintic activity; chemically tannins are polyphenolic 
compounds [31]. Some synthetic phenolic anthelmintics e.g., niclosamide, oxyclozanide and bithionol are shown to 
interfere with energy generation in helminth parasites by uncoupling oxidative phosphorylation [32]. Another 
possible anthelmintic effect of tannins is that they can bind to free protein in the gastrointestinal tract of host animal 
or glycoprotein on the cuticle of the parasite and cause death [33]. So, strong anathematic activity of our extract 
under study is rationale with regards to its phenol and flavonoid content. Our study results also proved that the 
methanol extract of the aerial parts of P.hydropiper at its different doses (maximum effect at the dose of 50 mg/kg) 
can slow down the growth of tumor satisfactorily (P<0.05), reduce tumor weight markedly (P<0.05) and increase 
life span considerably (P<0.05). All these are measured as very important aspects in justifying the effectiveness of a 
compound in cancer chemotherapy [34]. Traditional screening models for antiproliferative drugs are geared toward 
the selection of antioxidant and cytotoxic drugs.  
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Figure 1: Effect of methanol extract of the aerial parts of P.hydropiper on cell growth inhibition of EAC cell 
bearing mice. (in vivo) 
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Values are mean ± SEM, (n = 5); where significant values are,*p<0.01 and **p<0.001, Dunnet test as compared to control. 
 

Figure 2: Effect of methanol extract of the aerial parts of P.hydropiper on tumor weight of EAC cell bearing mice. 
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Antioxidants have been extensively studied for their ability to prevent cancer in human [35]. Several plant species 
rich in antioxidant flavonoids are reported to reduce the risk of disease and have high therapeutic values for the 
treatment of cancer [36, 37]. In addition, plant phenolics have drawn increasing attention due to their potent 
antioxidant properties and their marked effects in the prevention of various oxidative stress associated diseases such 

** 

** 
** 

** 

** 
** ** ** 



Aslam Hossain et al  Der Pharmacia Sinica, 2012, 3(1):104-110  
______________________________________________________________________________ 

109 
Pelagia Research Library 

as cancer [38]. Notable cytotoxicity to EAC cell of the methanol extract of P.hydropiper could be attributed mainly 
to phenol, flavones and flavonoid glycosides compound [39]. Numerous animal studies have been published 
demonstrating decreased tumor size and/or increased longevity with the combination of chemotherapy and 
antioxidants [40](Chinery R et al, 1997).  
 

Table 1: Anthelmintic activity of aerial parts of P.hydropiper against Pheretima posthuma. 
 

Treatment 
Concentration 

(mg/ml) 
Time for paralysis 

(minute) 
Time for death 

(minute) 
Control (Saline water) 10 No paralysis No death observed 

Piperazine citrate (Standard) 10 24 ± 0.87 38 ±  0.63 

Methanolic extract 
10 58.46 ± 0.05 > 90 
25 26.32 ± 0.26 55.17 ± 0.41 
50 12.44 ± 0.32 18.19 ± 0.31 

 
Figure 3: Effect of methanol extract of the aerial parts of P.hydropiper on survival time of EAC cell bearing mice 
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CONCLUSION 

 
In conclusion, the present study results provide strong evidence that the methanol extracts from the aerial parts of 
P.hydropiper have shown active in vitro anthelmintic effect against adult stage of Pheretima posthuma and active in 
vivo antiproliferative activity against EAC cell line. However much more investigation (including toxicological and 
hematological studies) with this plant extract has to be carried out using higher animal models, in order to 
authenticate it as a potent anthelmintic and antiproliferative agent. 
 
Acknowledgement 
The authors thank to Prof. Dr. Jahanara Khanom (Department of Biochemistry and Molecular Biology, University 
of Rajshahi, Bangladesh) for providing the EAC cells and also to Prof. Dr. Sohel Rana (Department of Pharmacy, 
Jahangirnagar University, Savar, Dhaka, Bangladesh) for his cordial assistance throughout the study period.  
 

 
 
 

** 

* 

** 



Aslam Hossain et al  Der Pharmacia Sinica, 2012, 3(1):104-110  
______________________________________________________________________________ 

110 
Pelagia Research Library 

REFERENCES 
 
[1] Crompton DWT, Montresor A, Nesheim MC, Savioli L, (1st Edition), Controlling disease due to helminth 
infections (World Health Organization Publisher, Geneva 27, Switzerland) 2000. 
[2] Bundy DA, Trans Royal Soc Trop Med Hyg, 1994, 8, 259-261. 
[3] Tagbota S, Townson S, Antiparasitic properties of medicinal and other naturally occurring products, Adv 
Parasitol, 2001, 50, 199-205. 
[4] Sondhi SM, Shahu R, Magan Archana, Indian Drugs, 1994, 31, pp317-320. 
[5] WHO, Are the number of cancer cases increasing or decreasing in the world? http:// www. 
who.int/features/qa/15/en/print.html.6/12/2006.13 May 2005. 
[6] Newman DJ, Cragg GM, Snader KM, J Nat Prod, 2003, 66, 1022-1037. 
[7] Tran TQH, Phan VK, Nguyen XN, Hoang TH, Ha VH, Chau VM, Tap Chi Hoa Hoc, J Chem, 2007, 45(DB), 
122-126. 
[8] Yang Z, Qian S, Qin M, A new triterpenoid saponin from the fruits of Polygonum orientale, Yaoxue Xuebao, 
2008, 43, 388-391. 
[9] Sun XB, Zhao PH, Xu YJ, Sun LM, Cao MA,  Yuan CS, Chem Nat Comp, 2007, 43, 563-566. 
[10] Choi SY, Kwon YS, Kim CM, Saengyak Hakhoechi, 2000, 31, 426-429. 
[11] Yi T, Zhang H, Cai Z, Phytochem Anal, 2007, 18, 387-392. 
[12] Shen T, Jia ZJ, Zheng SZ, J Asi Nat Prod Res, 2007, 9, 129-133. 
[13] Tsai PL, Wang JP, Chang CW, Kuo SC, Chao PDL, Phytochem, 1998, 49, 1663-1666. 
[14] Matsumoto T, Tokuda H, Basic Life Sci, 1990, 52: 423-427. 
[15] Pan YM, Zhang XP, Wang HS, Liang Y, Zhu JC, Li HY, Zhang Z, Wu QM, Food Chem, 2007, 05, 1518-1524. 
[16] Smolarz HD, Budzianowski J, Bogucka-Kocka A, Kocki J, Mendyk E, Phytochem Anal, 2008, 19, 506-513. 
[17] Salama HMH, Marraiki N, Aus J Basic App Sci, 2009, 3, 2008-2015. 
[18] Sharma R, (1st Edition), Medicinal plants of India-An encyclopedia (Daya Publishing House, Delhi-110035), 
2003, pp46-47.  
[19] Chevallier A, (1st Edition), The Encyclopedia of Medicinal Plants (Dorling Kindersley, London, ISBN 9-
780751- 303148), 1996, pp185. 
[20] Duke JA, Ayensu ES, (1st Edition) Medicinal Plants of China, (705 S., 1300 Strichzeichnungen. Reference 
Publications, Inc., Algonac, Michigan.USA), 1985, 2, pp363-705. 
[21] Ajaiyeoba EO, Onocha PA, Olorenwaju OT, Pharm Biol, 2001, 39, 217-220. 
[22] Müller, OF, Testacea: Vermivm Terrestrium et Fluviatilium, Succincta Historia, 1774, 2, 214. 
[23] Sur P, Ganguly DK, Planta Medica, 1994, 60, 106-109. 
[24] Abbot BJ, Can Treat Reports, 1976, 60, 1007-1017. 
[25] Jalalpure SS, Patil MB, Prakash NS, Hemlata K, Manvi FV, Ind J Pharm Sci, 2003 65, 360-366. 
[26] Niranjan S, Ranju G, Uma SS, Umesh KS, Amit J, Int J Parasitol Res, 2010, 2, 01-03. 
[27] Rajendra K, Shakti U, Nat Prod Rad, 2009, 8, 117-122. 
[28] Peng ZF, Strack D, Baumert A, Subramaniam R, Goh NK, Chia TF, Tan SN, Chia LS, Phytochem, 2003, 62, 
219-228. 
[29] Yagi A, Uemura T, Okamura N, Haraguchi H, Imoto T, Hashimoto K, Phytochem, 1994, 35, 885-887. 
[30] Haraguchi H, Hashimoto K, Yagi A, J Agr Food Chem, 1992, 40, 1349-1351. 
[31] Bate-Smith EC, Bot J Linnean Soc, 1962, 58, 95- 103. 
[32] Martin RJ,  Vetr J, 1997, 154, 11-34. 
[33] Mali RG, Wadekar RR, Ind J Pharm Sci, 2008, 70,131-133. 
[34] Price VE, Greenfield RE, Adv Can Res, 1958, 5, 199-200. 
[35] Singh DK, Lippman SM, Oncol, 1998, 12, 1643-1660. 
[36] Ferguson PJ, Kurowska E, Freeman DJ, Chambers AF, Koropatnick DJ, J Nutr, 2004, 134, 1529-1535. 
[37] Kanadaswami C, Lee L, Lee PH, Hwang J, Ke F, Huang Y,  Lee M, The antitumor activities of flavonoids In 
Vivo, 2005, 19, 895-909. 
[38] Jin D, Russell JM, Molecules, 2010, 15, 7313-7352. 
[39] Furukawa, Eshima TA, Kouya M, Takio S, Takano H, One K, Plant Cell Reports, 2002, 21, 385-389. 
[40] Chinery R, Brockman JA, Peeler MO, Shyr Y, Beauchamp RD, Coffey RJ, Nat Med, 1997, 3, 1233-1241. 


