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ABSTRACT 

Objective: The present study was aimed to evaluate the in vitro anthelmintic activity of Russelia equisetiformis leaves in comparison with 
anthelmintic drug Piperazine citrate.  

Methods: In vitro Anthelmintic activity of different solvent extracts (petroleum ether, chloroform, ethyl acetate and methanol) of Russelia 
equisetiformis were carried out on mature Pheretima posthuma. 

Results: The results of the study revealed that all the solvent extracts produced a significant anthelmintic activity in a dose-dependent manner. 
Methanol extract offered a good anthelmintic activity at 15 mg/ml concentration, where the time of paralysis was 15 and death was observed at 27 
min, followed by ethyl acetate extract. The negative control DMF did not show any activity and positive control standard piperazine citrate recorded 
death at 13 min and paralysis at 10 min.  

Conclusion: Despite ample evidence of anthelmintic properties of R. equisetiformis through validated experimental data, further studies on Russelia 
equisetiformis is required to recognize the active principle responsible for the anthelmintic activity.  
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Helminthiasis is a serious parasitic infection that causes serious 
problems in human beings in tropical regions including the Asian 
countries. Helminthes produce a serious problem in human and 
other animals around the world specifically to the third world 
countries [1]. According to World Health Organization (WHO), two 
billion people are suffering from parasitic worm infections [2] of 
which, 450 million have significant morbidity to their infection, the 
majority of them being children. Helminthiases are also one of the 
most important animal diseases worldwide, inflicting heavy 
production losses in grazing animals especially in developing 
countries leading to mortality, chronic infections that cause reduced 
productivity, fertility growth, milk and meat production in animals 
[3]. A variety of several clinical symptoms arises due to this infection 
of helminths including dysentery, diarrhoea, nausea-vomiting, loss 
of appetite and weight, acidity and sometimes anemia, respiratory 
symptoms, dermatological consequences, etc. [1, 4]. 

Anthelmintic drugs are used to control helminth infections, but they 
are associated with many side effects [5]. Frequent use of 
anthelmintic drugs leads to the development of resistance in 
helminths due to several factors such as initial resistance, allele 
frequency, treatment frequency and refugia. Herbal medicine is still 
the main source of medicine and about 75-80% of the population, 
particularly in developing countries relies on herbal medicine. Plant 
anthelmintics have been in the forefront due to the awareness in 
medicinal and scientific communities about the importance of them 
and studying herbal medicine can serve to validate and enhance 
existing local anthelmintic. There are numerous reports on 
medicinal plants with anthelmintic properties that are safe for use 
and ingest [6-9] but there are no reports on the anthelmintic activity 
of Russelia equisetiformis. The extracts of the plant used in the 
present study are known to possess greater number of secondary 
metabolites with many biological activities like antimicrobial, 
antioxidant, cytotoxicity [10], including treatment of malaria, cancer 
and inflammatory diseases [11]. Hence, the present study was aimed 
to investigate the anthelmintic potential of crude leaf extracts of R. 
equisetiformis at different concentrations on Indian earthworm 
(Pheretima posthuma) taking Piperazine citrate as a standard drug 
as the plant contains numerous ethnopharmacological importance. 

Fresh leaves of Russelia equisetiformis (Schlecht. & Cham.) were 
collected in and around Mysore (12.30º N, 76.65º E), Karnataka, 
India and authenticated at Department of Studies in Botany, 
University of Mysore, Manasagangotri, Mysore. The fresh leaves of 
Russelia equisetiformis were dried under shade. The dried leaves 
were cut into small pieces and powdered in a hand mill. Solvent 
extraction was carried out using Soxhlet extraction apparatus. 
Powdered leaf material (100 g) was placed in a porous thimble in 
the upper chamber. In the lower boiling flask, the extracting solvent 
(200 ml) was added. The flask was heated by the thermostat 
controlled heating mantle. The round bottom flask was filled 
successively with different solvents in the following order petroleum 
ether, chloroform, ethyl acetate and methanol based on polarity 
from low to high. The temperature was adjusted based on the 
boiling point of the solvents. The solvent was heated to reflux and 
extracted. The sample filled in the thimble was extracted with the 
non-polar to polar solvents successively till colorless extract was 
obtained. The solvent extract was concentrated separately under 
reduced pressure. After complete evaporation of the solvent, each of 
these solvent extracts was weighed and preserved in brown air tight 
bottle at 5 ºC until further use [12]. 

The anthelmintic assay was carried out as per the method of [13]. 
The assay was performed in vitro using adult earthworm (P. 
posthuma) owing to its anatomical and physiological resemblance 
with the intestinal roundworm parasites of human beings for 
preliminary evaluation of the anthelmintic activity. Test samples of 
the extract was prepared at the concentrations of 5, 10 and 20 
mg/ml in DMF and six worms, i.e., P. posthuma, of approximately 
equal size (3-5 cm in length and 0.1-0.2 cm in width were used for 
all the experimental protocol) were placed in each Petri dish 
containing 25 ml of above test solution. Piperazine citrate (5 mg/ml) 
was used as reference and DMF as control [14]. The All the test 
solutions and standard drug Piperazine citrate (5 mg/ml) solution 
were prepared freshly before starting the experiments. Observations 
were made for the time taken to set paralysis and death of the 
individual worms. Meantime for the paralysis (in min) was noted 
when there was no movement, except when the worm was shaken 
vigorously, time of death (in min) was recorded after ascertaining 

International Journal of Pharmacy and Pharmaceutical Sciences 

ISSN- 0975-1491                 Vol 8, Issue 1, 2016 

http://creativecommons.org/licenses/by/4.0/�


Prathiba et al. 

Int J Pharm Pharm Sci, Vol 8, Issue 1, 459-461 

460 

the worms neither moved when shaken vigorously nor when dipped 
in warm water (50 °C). 

The extracts of Russelia equisetiformis produced a significant 
anthelmintic activity in a dose-dependent manner as shown in table 1. 
Methanol extract offered a good anthelmintic activity at 15 mg/ml 
concentration, where the time of paralysis was 15 and death was 
observed at 27 min, followed by ethyl acetate extract. The 
chloroform extract offered maximum anthelmintic activity at 20 

mg/ml concentration, and anthelmintic activity was not observed in 
petroleum ether extract.  

The negative control DMF did not show any activity and positive 
control standard piperazine citrate recorded death at 13 min 
and paralysis at 10 min. All the extracts except petroleum ether 
were considered to be potent since 5 mg/ml of the crude extract 
also showed activity to a longer duration as compared to the 
standard. 

 

Table 1: Anthelmintic activity of crude extracts of Russelia equisetiformis 

Treatment Concentration in mg/ml Time taken for paralysis (min) Time taken for death (min) 
Petroleum ether extract 5 - - 

10 - - 
15 - - 
20 - - 

Chloroform extract 5 40±0.85 51±0.46 
10 32±0.91 46±0.24 
15 29±0.16 39±0.28 
20 28±0.54 39±0.62 

Ethyl acetate extract 5 32±0.24 40±0.26 
10 26±0.50 34±0.72 
15 29±0.48 37±0.18 
20 20±0.62 29±0.54 

Methanol extract 5 30±0.32 39±0.40 
10 26±0.58 34±0.18 
15 18±0.20 27±0.26 
20 19±0.36 27±0.52 

Control (DMF) - No effect till ten hours No effect till ten hours 
Piperazine citrate 5 10±0.16 13±0.12 

Values are mean of three independent replicates±Standard Deviation 

 

Gastrointestinal nematodes are chronic, pervasive infections that 
contribute to widespread morbidity and mortality worldwide. It is 
estimated to infect over one-quarter of the world's population. The 
four most common human gastrointestinal nematodes are Ascaris 
lumbricoides, Trichuris trichiura, Nectar americana and Ancylostoma 
duodenale that are responsible for mortality of 18,000 people and 
over four million years of life lost per annum due to premature 
death or disability [15]. In livestock also, the above-mentioned 
parasites is an important cause of morbidity and mortality, due to 
which producers use million dollars worth anthelmintic drugs each 
year which has led to drug resistance in the parasites [16]. Scientific 
validation of anthelmintic activity has mainly been through in vitro 
studies, and various parasite models are based on the use of free-living 
nematodes such as Caenorhabitis elegans and Rhabditis 
pseudooctongata [17]. Other models used are ascarids the rodent 
nematode Heligmosomoides polygyrus, the trematode Schistosoma 
mansone and cestode Hymenolepis diminuta [18] and Indian 
earthworm Pheretima posthuma [19] and Eisema fetida [20]. These 
worm samples are used in most of the anthelmintic screenings as they 
show anatomical and physiological resemblance with the intestinal 
round worm parasite of human beings. Regarding overall body plan all 
the species in the phylum nematode exhibit similarity despite their 
species in the phylum. Thus, consideration of P. posthuma and C. 
elegans for in vitro anthelmintic studies seems to be appropriate.  

Indigenous system of medicine reports some plants for their 
anthelmintic efficacy. However, rigorous scientific evaluations 
comparing their efficacy to commercial anthelmintic are limited. In 
the present research, different solvent extracts of R. equisetiformis 
were subjected for in vitro assay of anthelmintic activity. The results 
of the present study offered a dose-dependent anthelmintic efficacy. 
All the extracts except petroleum ether of R. equisetiformis were 
significant in inhibiting the parasite. Likewise, there are a number of 
reports on the anthelmintic potential of different plant extracts [3, 
21-22]. The time taken for paralysis and death in all extracts of R. 
equisetiformis was slightly more than the standard. Ethyl acetate and 
methanol extracts were more potent than the other extracts where 
the time of paralysis and death was nearly equal to the standard 
tested. Anthelmintic activity of P. betle and a combination of 

different Piper species (P. nigrum, P. longum and Zingiber) have 
shown potent activity where the time of paralysis and death was 
nearly equal to the standards tested. The results are significant since 
the crude extracts are a mixture of various ingredients and inert 
materials while the standard is in pure form and hence the activity 
of crude extract at 15 mg ml-1

Despite ample evidence of anti-parasitic properties of several plants 
or plant products, there is still a need to provide validated 
experimental data of reduction in infection levels to support the 
view that plants may play a direct role in the sustainable control of 
helminths infections. Identifying the active compounds in plant 
extracts, quantifying and estimating their bioavailability in the host 
are essential steps that strengthen the evidence of the Anthelmintic 
activity of medicinal plants which is a prerequisite towards 
achieving the scientific validation of plants for parasite control. 

can be considered significant. Ethyl 
acetate and chloroform extracts were moderate. In several studies 
based on traditional use, the crude extracts of herbal plants have 
been tested for their putative anthelmintic properties while in 
others the active ingredients responsible for the activity have 
identified and characterized to establish their mode of action. In the 
context of India, which is rich in diversity, plant-based medicines are 
an alternate system of medicine among native societies [23]. In this 
regard, the present investigation reports anthelmintic activity of 
Russelia equisetiformis available locally of which the anthelmintic 
activity of E. cotinifolia is being reported for the first time.  

CONFLICT OF INTERESTS 

Declared None 

ACKNOWLEDGEMENT 

The authors are grateful to the University Grants Commission (UGC), 
New Delhi for financial assistance in the form of Minor Research 
Project. 

REFERENCES 

1. Hossain E, Chandra G, Nandy AP, Mandal SC, Gupta JK. 
Anthelmintic effect of a methanol extract of leaves of Dregea 



Prathiba et al. 

Int J Pharm Pharm Sci, Vol 8, Issue 1, 459-461 

461 

volubilis on Paramphistomum explanatum. Parasitol Res 
2012;110:809-14.  

2. Wen LY, Yan XL, Sun FH, Fang YY, Yang MJ, Lou LJ. A 
randomized, double-blind, multicenter clinical trial on the 
efficacy of ivermectin against intestinal nematode infections in 
China. Acta Trop 2008;106:190-4. 

3. Lone BA, Bandh SA, Chisti MZ, Bhat FA, Tak H, Nisa H. 
Anthelmintic and antimicrobial activity of methanolic and 
aqueous extracts of Euphorbia helioscopia L. Trop Anim Health 
Prod 2013;45:743-9. 

4. Tripathi KD. Essentials of medical pharmacology. 6th ed. New 
Delhi: Jaypee Brothers Medical Publishers (P) Ltd; 2008. p. 
808-10.  

5. Piyush Jain Y, Rupali S. A review on anthelmintic drugs and 
their future scope. Int. J Pharm Pharm Sci 2011;3:17-21. 

6. Hordegen PH, Hertzberg J, Heilmann W, Langhans VM. The 
anthelmintic efficacy of five plant products against 
gastrointestinal trichostrongylids in artificially infected lambs. 
Vet Parasitol 2003;117:51-60. 

7. McGaw LJ, Jager AK, Van SJ. Antibacterial, anthelmintic and 
antiamoebic activity in South African medicinal plants. J 
Ethnopharmacol 2000;72:247-63. 

8. Aremu AO, Ndhlala AR, Fawolem OA, Lightm ME, Finniem JF, 
Van Staden J. In vitro pharmacological evaluation and phenolic 
content of ten South African medicinal plants used as 
anthelmintics. S Afr J Bot 2010;76:558-66. 

9. Pone WJ, Payne VK, Mbogning TG, Komtangi MC, Yondo J, 
Ngangou AM, et al. In vitro anthelmintic efficacy of 
Dichrocephala integrifolia (Asteraceae) extracts on the 
gastrointestinal nematode parasite of mice: Heligmosomoides 
bakeri (Nematoda, Heligmosomatidae). Asian Pac J Trop 
Biomed 2013;3:100-4. 

10. Riaz M, Rasool N, Bukhari IH, Shahid M, Zahoor AF, Gilani MA, 
et al. Antioxidant, antimicrobial and cytotoxicity studies of 
Russelia equisetiformis. Afr J Microbiol Res 2012;6:5700-7. 

11. Kolawole OT, Kolawole SO. Effects of Russelia equisetiformis 
methanol and aqueous extracts on hepatic function indices. 
Bureau Land Management 2010;2:38-41.  

12. Harborne JB. Phytochemical methods, Chapman and Hall 
Publications: London; 1998. p. 7-8. 

13. Ghosh K, Bhattacharya TK. Chemical constituents of Piper betle 
Linn. (Piperaceae) roots. Molecules 2005;10:798-2. 

14. Mali RG, Mehta AA. A review on anthelmintic plants. Indian J 
Nat Prod Resour 2008;7:466-75. 

15. WHO. The World Health Report: Making a Difference. Geneva; 
1999. p. 122. 

16. Roos MH. The role of drugs in the control of parasitic nematode 
infections: must we do without. Parasitology 
1997;114(Suppl):137-4. 

17. Okpekon T, Yolou S, Gleye C, Roblot F, Loiseau P, Bories C, et al. 
Antiparasitic activities of medicinal plants used in Ivory Coast. J 
Ethnopharmacol 2004;90:91-7. 

18. Molgaard P, Nielsen SB, Rasmussen DE, Drummond RB, Makaza 
N, Andreassen J. Anthelmintic screening of zimbabwean plants 
traditionally used against Schistosomiasis. J Ethnopharmacol 
2001;74:257-4. 

19. Adate PS, Parmesawaran S, Yamani C. In vitro anthelmintic 
activity of stem extracts of Piper betle Linn. against Pheritima 
Posthuma. Pharmacogn J 2012;4:61-9. 

20. Kushwaha R, Swati P, Nilambari P. Anthelmintic activity of the 
combination of Piper betle and Moringa oleifera inventi rapid. 
Planta Activa 2011;68:11. 

21. Kane SR, Mohite SK, Shete JS. Anthelmintic activity of aqueous 
and methanolic extracts of Euphorbia thymifolia Linn. Int J 
Pharm Tech Res 2009;1:666-9. 

22. Majeed AS, Menaka H, Basha KAN. Investigation of in vitro 
anthelmintic activity of Euphorbia heterophylla against 
Pheretima posthuma. J Pharm Toxicol 2011;1:48-52. 

23. Tandon V, Yadav AK, Roy B, Das B. Phytochemicals as the cure 
of worm infections in traditional medicine systems emerging 
trends in zoology. Narendra Publishing House; 2011. p. 351-78. 

 


