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ABSTRACT
The purpose of the undertaken study was the evaluation of anthelmintic activity of Camellia sinensis (green tea) aqueous extract in experimental adult
earthworm’s Pheritima posthuma. The aqueous extract as well as control and standard drug for different concentration of 25 mg/ml, 50 mg/ml, 100 mg/ml
were tested which included determination of paralysis time and death time in minutes. The extract showed the anthelminthic activity in dose dependent manner
.Piperazine citrate was used as standard.
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INTRODUCTION
Helminths (Greek word meaning worms)1, it has plagued in
humans prior to our recorded olden times. Helmintns are
considered most common agents of human's infections
especially in developing countries and actively participate in
global burden of diseases. Eggs of these intestinal worms
found in the human mummified feces dating thousands of
years ago 2, 3, 4. In 2002 it was estimated 1.5 billion with
Acaris, 1.3 billion with hook worm and 1.1 billion with
trichoris infection were dignosed5. World Health
Organization estimated 2 billion people infected with
helminthes and it was also estimated that 100% of all age
group of school children are at risk of morbidity6. The major
phyla of helminths are nematodes (round worms) which are
soil-transmitted helminths that mostly cause the intestinal
infection, filarial worms cause the onchocerciasis and
lymphatic filariasis, while platyhelminths (flatworms) also
known as trematodes like schistosomes and cestodes causes
cyticerosis7-10. The plant of Camiellia sinensis is an
inhabitant of Southeast Asian region commonly known as
green tea. Whereas currently, it is cultivated in more than
thirty countries of world. It is considered as most consumed
beverage of world. Primarily, green tea is being widely
consumed in China, Pakistan, India, North Africa and Middle
East 11. C. sinensis plant contain more than 700 chemicals
most of them closely related to human health like
theobromine, gallotannic acid, vitamins (C, E and K),
caffeine polysaccharides12.Camellia sinensis has high content
of polyphenols which is responsible for bitter taste13. Poly
phenol is effective against many diseases like osteoporosis,
liver disease. It has also been also considered that the extract
of C. sinensis is effective against bacterial and viral
infections14. It has been also revealed in previous study that
green tea extract has beneficial anthelmintic effect12.
Additionally some studies suggested that intake of green has
a beneficial impact on cognitive function, bone density,
kidney stones and dental caries15-16. The present preliminary
study was conducted on crude aqueous extract of Camiellia
sinensis (green tea) for the evaluation of anthelminthic

activity against model worm adult earthworm (Pheretima
posthum).
MATERIALS AND METHOD
Preparation of extract
The Green tea was purchased from the retail market in
Karachi-Pakistan in reasonable price in large quantity for
performing various biological activities. The extract was
prepared in the concentration of 5% in distilled water17. The
aqueous extract was prepared by boiling method of tea in
water bath by constant agitation for 15 minutes. Later, all the
coarse suspended particles of tea were first removed by using
strainer and then by passing via 0.22um filter18.The extract
was stored in refrigerator in small vials as aliquots till use.
Selection of worms
The anthelmintic activity was done by following the method
with slight modifications19. The assay was carried out on
adult earthworm (Pheretima posthuma) owing to its
resemblance in terms of anatomy and physiology with the
intestinal roundworm parasite of human beings20-22. One of
the plausible reasons for selecting this worm as a model for
study is its easy availability23. Because of this reason;
earthworms have been used extensively for in vitro initial
investigation of anthelmintic compounds24-25.
Collection of worms
Earthworms of approximately with the size of 3 to 5 cm in
length and 0.1 to 0.2 cm width, measured by ruler25 were
collected from moist garden soil of Federal Urdu University
of Arts, science and Technology-Karachi Pakistan with the
help of zoologists. All the worms were washed with normal
saline in order to remove the soil particles, debris and fecal
contents27 and kept them in phosphate buffer saline (PBS)28.
Anthelminthic assay
The earthworms were divided into three groups. Each group
consisting of six earthworms (approximately equal size).
Group first serve as control, receive only normal saline;
Group second serve as standard, receive standard Piperazine
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citrate and Group third serve as aqueous extract of different
concentration29. All the extracts and the standard (Piperzine
citrate) solution in distilled water were freshly prepared
before starting the experiments.

Anthelminthic observation
Observations were recorded for the time taken until the
paralysis as well as death of an individual worm occurred30-31.
The paralysis was declared when the worms were not able to
move even in normal saline32. Death was considered when
the worms lost their motility followed with fading away of
their body colors33.

Table 1: Anthelminthic activity of control and standard
Concentration mg/ml
25mg/ml

Control
Standard
Paralysis time (mins)
Death time (mins)
Paralysis time (mins)
Death time (mins)
96.46 + 0.46
160.06+ 0.11
18.36 + 0.15
54.36 + 0.40
50mg/ml
78.23 + 0.25
142.2+ 0.34
12+ 0.00
46.46 +0.40
100mg/ml
62.43+ 0.11
111.7+ 0.26
08.84 + 0.03
13.6+ 0.17
Values are the mean ± S.E.M. of control and standard drug on three earthworms. Control is normal saline while standard drug is piperzine citrate.
Table 2: Anthelminthic activity of crude extract of Camiellia sinensis (Green tea)
Concentration mg/ml
25mg/ml
50mg/ml
100mg/ml

Crude extract of Camiellia sinensis (Green tea)
Death time (mins)
Paralysis time (mins)
44.86+ 0.41
120.46 +0.25
22.16+ 1.06
92+0.51
10.7 + 0.43
80.7+ 0.51

Values are the mean ± S.E.M. of aqueous extract of Camiellia sinensis (Green tea) on three earthworms.

RESULTS AND DISCUSSION
Anthelminthics are the drugs that expel out parasitic worms
(helminthes) from the body, by either causing paralysis or by
directly killing them34.Moreover, the conventionally
employed agents for the treatment of helminthic infections
are also acquiring resistance with chemotherapeutic agents
because of the exposure of constant same chemical nature
compound toxicity complications35, un-economical and
nonavailability of drugs in remote areas36. In the current
study, in earthworms, the aqueous extract of tea (Camellia
sinensis) showed anthelmintic activity. Earthworms
belonging to control group showed paralysis time at the
concentration of 25mg/ml, 50mg/ml and 100mg/ml i.e. 96.46
+ 0.46 mins, 78.23 + 0.25 mins and 62.43+ 0.11 mins while;
death time 160.06 +0.11mins, 142.2+ 0.34 mins and 111.7+
0.26 mins respectively as mentioned in Table 1. On the other
hand, the standard reference compound piperazine citrate
showed the time of paralysis time at the concentration of
25mg/ml, 50mg/ml and 100mg/ml i.e showed the time of
paralysis time at the concentration of 25mg/ml, 50mg/ml and
100mg/ml i.e 18.36 + 0.15 mins, 12+ 0.00 mins and 08.84 +
0.03mins respectively while; death time at 54.36 + 0.40 mins,
46.46 +0.40 mins, 13.6+ 0.17 mins respectively as indicated
in Table 1. In case of aqueous extract of tea (Camellia
sinensis)group, the paralysis time at the concentration of
25mg/ml, 50mg/ml and 100mg/ml i.e. 44.86+ 0.41 mins,
22.16+ 1.06 mins, 10.7 + 0.43 mins respectively death time at
120.46 +0.25 mins, 92+0.51 mins, 80.7+ 0.51 mins
respectively as indicated in Table 2. The activity was
observed in dose dependent way in all groups including
control, standard drug ad extract. The results of similar study
earlier conducted 12 that noted the aqueous extract of tea
(50mg/ml) showed paralysis within 27.02 min & time of
death 47.07 mins while, aqueous extract (100mg/ml) showed
paralysis within 21.19 min & time of Death 37.02 mins.
Piperazine citrate causes flaccid paralysis and expel out the
worm by peristalsis. According to mechanism of action,
piperazine citrate induces paralysis by increasing the chloride
ion conductance of worm muscle membrane which is
responsible of hyper polarization and reduced excitability that
leads to muscle relaxation and results in expulsion of the

worm by the action of peristalsis37. The literature reports
reveal that caffeine, theobromine, polysaccharides,
gallotannic acid, vitamins (C, E and K), amino acids,
and
some
other
pytoconstituenits38.
flavanoides
Phytochemical analysis of the crude extracts revealed
presence of flavonoids as one of the very important chemical
constituents. Polyphenolic compounds show anthelmintic
activity39. Similarly, in the present investigation also the
observed anthelmintic potential of test extract may be due to
presence of similar phytoconstitutes12.
CONCLUSION
The current study is the preliminary evaluation of crude
extract of Camellia sinensis (green tea) having anthelminthic
potential. Globally, today helminthic infections both in
humans and cattles are a serious growing issue due to the
availability of limited and effective anthelminthic drugs. The
encouraging results of the undertaken study create further
hope to explore in depth, design thorough experiments for
better conclusion and ultimately develop a therapeutic
molecule later. In the current scenario, there is a dire need to
have an effective anthelminthic compound but also play a
role in combating the developing resistance issues of current
conventionally employed anthelminthic therapeutics as a
good substitute.
ACKNOWLEDGEMENT
The authors are grateful to Dr. Uzair Khan, Assistant Professor (MRCC)University of Karachi-Karachi-Pakistan for facilitating in the collection and
identification of earthworms from the garden soil and Dr. Kanwal Nazim,
Assistant Professor (MRCC)-University of Karachi-Karachi-Pakistan for the
provision of the standard.
REFERENCES
1. Faust EC, Russell PF, and Jung RC. 1970.Craig and Faust’s clinical
parasitology . 8th edition. Philadelphia, Lea & Febiger. p. 251.
2. Cox, F.E.G. 2002. History of human parasitology. Clin. Microbiol. Rev.
15:595-612.http://dx.doi.org/10.1128/CMR.15.4.595-612.2002
PMCid:126866
3. Hotez PJ, Ottesen E, Fenwick A, Molyneux D. The neglected tropical
diseases: the ancient afflictions of stigma and poverty and the prospects
for their control and elimination. Adv. Exp. Med. Biol. 2006; 582:23-33.
http://dx.doi.org/10.1007/0-387-33026-7_3 PMid:16802616

Page 95

Sherwani Sikandar Khan et al. Int. Res. J. Pharm. 2013, 4 (3)
4.
5.
6.
7.
8.
9.

10.
11.
12.
13.
14.
15.
16.
17.

18.
19.

20.
21.
22.
23.

Hotez, P.J. 2008. Forgotten people and forgotten diseases, the neglected
tropical diseases and their impact on global health and development.
ASM Press.In press
WHO Expert Committee. Prevention and control of schistosomiasis and
soil-transmitted helminthiasis. World Health Organ Tech Rep Ser.
2002;912:i–vi, 1–57,
WHO. 2010. Eliminating soil-transmitted helminthiases as a public
health problem in children: 1-90
Stoll, N.R. 1999. This wormy world. J. Parasitol. 85:392-396 http://
dx.doi.org/10.2307/3285767 PMid:10386427
Silva de, N.R., et al. 2003. Soil-transmitted helminth infections:
updating the global picture. Trends Parasitol. 19:547-551. http:/
/dx.doi.org/10.1016/j.pt.2003.10.002
Steinmann, P., Keiser, J., Bos, R., Tanner, M., Utzinger, J. 2006.
Schistosomiasis and water resources development: systematic review,
meta-analysis, and estimates of people at risk. Lancet Infect. Dis. 6:411425. http://dx.doi.org/10.1016/S1473-3099(06)70521-7
Ottesen, E.A. 2006. Lymphatic filariasis: treatment, control and
elimination. Adv. Parasitol. 61:395-441. http://dx.doi.org/10.1016/
S0065-308X(05)61010-X
Katiyar SK, Mukhtar H. Tea in chemoprevention of cancer:
epidemiologic and experimental studies. Int J Oncol 1996;8:221–38.
Dwivedi. G, Rawal. D, Nagda . S, Jain T. Anthelmintic activity of Tea
(Camellia sinensis) extract. International Journal of Pharma Sciences
and Research (IJPSR). Vol.1(11), 2010, 451-453
Cabrera C, Artacho R, Rafael G.Beneficial Effects of Green Tea—A
Review. Journal of the American College of Nutrition, Vol. 25, No. 2,
79–99 (2006)
Mukhtar H and Ahmad N Tea polyphenols: prevention of cancer and
optimizing health. Am J Clin Nutr 2000;71(suppl):1698S–1702S.
McKay DL, Blumberg JB: The role of tea in human health: Anupdate. J
Am Coll Nutr 21:1–13, 2002.
Wu CD, Wei GX: Tea as a functional food for oral health.Nutrition
18:443–444, 2002. http://dx.doi.org/10.1016/S0899-9007(02)00763-3
Sherwani SK, Nazim K, Khan TM, Ahmed M, Malik MW, Noor AA,
Khan MU, Ali QM and Alam SI. Phytochemical and antibacterial
screening of crude extract of Sargassum tenerrimum J. Agardh against
potential human pathogens. FUUAST J. BIOL.,2012; 2(2): 65-68
Sherwani SK, Gilani AS, Masroor S, Kazmi SU. (2013). In vitro
anthelminthic activity of crude leaf extract of Bougainvillea spectabilis.
FUUAST J. Biol (Accepted)
Ajaiyeoba EO, Onocha PA, Olarenwaju OT. In vitro anthelmintic
properties of Buchholzia coriaceae and Gynandropsis gynandra extract.
Pharm
Biol
2001
39:217-20.
http://dx.doi.org/10.1076/
phbi.39.3.217.5936
Thorn GW, Adams RD, Braunwald E, Isselbacher KJ, Petersdorf RG.
Harrison's Principles of Internal Medicine. New York: McGraw Hill Co;
1977.
Chatterjee KD. Parasitology, Protozoology and Helminthology. 6th ed.
Calcutta: In Guha Ray Sree Saraswaty Press Ltd; 1967.
Vidyarthi RD. A Text Book of Zoology. 14th ed. New Delhi: S. Chand
and Co; 1967.
Deore S. L., S.S.Khadabadi, Kamdi K. S., Ingle V. P., Kawalkar N. G.
Sawarkar P. S, Patil U. A, Vyas A. In vitro Anthelmintic activity of
Cassia tora. International Journal of ChemTech Research. Vol.1, No.2,
pp 177-179, 2009

24. Jain ML, Jain SR. Therapeutic utility of Ocimum basilicum var. album .
Planta Med 1972; 22:66-7 http://dx.doi.org/10.1055/s-0028-1099584
PMid:5083250
25. Shivkar YM, Kumar VL. Anthelmintic activity of latex of Calotropis
procera . Pharma Bio, 2003; 41:263 http://dx.doi.org/10.1076
/phbi.41.4.263.15666
26. Muhammad . N, Saeed M, Khan H, Qayum . M, Barkatullah and
Badshah . A. Evaluation of Viola betonicifolia for anthelmintic activity.
African Journal of Pharmacy and Pharmacology Vol. 6(10), pp. 698701, 2012
27. Satish B. Kosalge and Ravindra A. Fursule. Asian Journal of
Pharmaceutical and Clinical Research. Investigation of In Vitro
Anthelmintic Activity Of Thespesia Lampas (Cav.).Volume 2, Issue 2,
April- June, 2009.
28. Eguale. T and Giday. M. 2009: 3 : 1 : 29-34. In vitro anthelmintic
activity of three medicinal plants against Haemonchus contortus
29. Dwivedi G, Bairagi. M, Rawal. D, Rawal. S. Anthelmintic activity of
Myristica fragrans (Nutmeg) extracts 2011. RJPBCS Volume 2 Issue 2
Page No. 315
30. Trapti R, Vijay B, Komal M, Aswar PB, Khadbadi SS: Comparative
studies on antihelmintic activity of Moringa oleifera and Vitex negundu,
Asian J. Research Chem., 2(2), 2009:181-182
31. Girme AS, Bhalke RD, Ghogare PB, Tambe VD, Jadhav RS, Nirmal
SA: Comparative in vitro anthelmintic activity of Mentha piperita and
Lanata camara from western India, Dhaka Univ. J. Pharm. Sci. 5(12),2006:5-7
32. Zafar I, Qazi KN, Khan MN, Akhtar MS, Faisal NW, In vitro
anthelmintic activity of Allium sativum Zingiber officinale, Cucurbita
mexicana, Ficus religiosa, International Journal of Agriculture and
Biology, 3(4),2001: 454-457
33. Mali RG and Mahale NB: Evaluation of Rhynchosia minima (Linn.) DC
leaves for antihelmintic activity, International Journal of Pharmaceutical
Sciences and Nanotechnology , 1(2), 2008: 191-194
34. Chaturvedi, M., Dwivedi, S., Dwivedi, A., Barpete, P.K., Sachan, R.
(2009). Formulation and Evaluation of Polyherbal Anthelmintic
Preparation, Ethnobot. Leaf, 13, 329-331
35. Muhammad, G., Abdul, J., Khan, M.Z., Saqib, M. (2004). Use of
neostigmine in massive ivermectin toxicity in cats. Vet. Hum. Toxicol.,
46, 28-9.
36. Chartier, C., Soubirac, F., Pors, I., Silvestre, A., Hubert, J., Couquet, C.,
Cabaret, J. (2001).Prevalence of anthelmintic resistance in
gastrointestinal nematodes of dairy goats under extensive management
conditions in south-western France. J. Helminthol., 75,325-330
37. Goshwami . D, Rahman. M, Muhit. M And Saiful Islam. Evaluation Of
Anthelmintic Activity Of Lasia Spinosa Leaves.International Journal of
Current Pharmaceutical Research Vol 5, Issue 1, 2013
38. Nayak. P, Nayak .S, Dm Kar , Das. P. In Vitro Anthelmintic Activity
Of Whole Plant Extracts Of Hyptis Suaveolens Poit. International
Journal Of Current Pharmaceutical Research. Vol 2, Issue 2, 2010.
39. Bate Smith E.C. The phenolic constituent of plants and their taxonomic
significance, dicotyledons. J Linn Soc Bot 1962; 58:95‐103. http:/
/dx.doi.org/10.1111/j.1095-8339.1962.tb00890.x
Cite this article as:
Sherwani Sikandar Khan, Khan Muhammad Mumtaz, Munir Shahzad,
Ziaullah, Kazmi Shahana Urooj. Anthelmintic potential of crude extract of
Camellia sinensis (Green tea). Int. Res. J. Pharm. 2013; 4(3):94-96

Source of support: Nil, Conflict of interest: None Declared

Page 96

