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ABSTRACT
The N-hexane, ethyl ether and ethanol extracts of leaves of Gossypium herbaceum L was investigated for
anthelmintic activity using earthworms (Pheretimaposthuma). Various concentrations (10,20,40,60,80 &100
mg/ml) of plant extracts were tested in the bioassay. Albendazole (10 mg/ml) was used as reference standard drug
whereas 1% v/v tween 80 as control. Determination of paralysis time and death time of the worms were recorded.
Theethyl ether and ethanol extracts exhibited significant anthelmintic activity at highest concentration of 60, 80 &
100 mg/ml compared to standard drug. The result shows that ethyl ether extract possesses potent vermicidal
activity and found to be effective as an anthelmintic compared to ethanolic extract.
Keywords: Anthelmintic, Gossypium herbaceum, Albendazole, Earthworm and Pheretimaposthuma.

INTRODUCTION
In the recent years, the importance of Herbal
drugs in Medicine has tremendously increased
because of their fewer side effects. Consequently,
the demand for the herbal formulation is
increasing day by day. The phytochemical
constituents and their standardization are
accelerated with the development of instrumental
analysis and this field becomes important and
new for investigation.

Helminth infections are among the most
widespread infections in humans, distressing a
huge population of the world. As the half of
world suffering from bacterial and Helminthes
infection, the source of infection being very
common due to poor sanitation, poor family
hygiene, malnutrition, and crowded living
conditions (Basu& Sharma 2005). Although the
majority of infections due to helminths are
generally restricted to tropical regions and cause
enormous hazard to health and contribute to the
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prevalence of undernourishment, anaemia,
eosinophilia and pneumonia (Bundy1994).
Parasitic diseases cause ruthless morbidity
affecting principally population in endemic areas
(Tagbota&Townson2001). The gastro- intestinal
helminthes becomes resistant to currently
available anthelmintic drugs therefore there is a
foremost problem in treatment of helminthes
diseases and treatment of helminthic infections
becomes
a
major
concern
today
(Sondhi&Shahu1994). Hence there is an increasing
demand towards natural anthelmintics.
The disease is highly prevalent particularly in
third world countries (Dhar et al 1982) due to
poor management practices. Chemical control of
helminthes coupled with improved management
has been the important worm control strategy
throughout the world. However, increasing
problems of development of resistance in
helminthes (Geert et al 1995, Coles 1997) against
anthel- mintics have led to the proposal of
screening medicinal plants for their anthelmintic
activity. The plants are known to provide a rich
source of botanical anthelmintics (Satyavati et al
1976, Lewis 1977) A number of medicinal plants
have been used to treat parasitic infections in man
and animals (Nadkarnia 1954, Akhtar et al 200).
The Survey of literature reveals that the
medicinal plant of Gossypium herbaceum Linn.
Malvaceae is used in Ayurveda to treat various
diseases. In Ayurveda the properties of Karpasa
are Katu (Pungent), Kashaya (Astringent) in rasa;
Laghu (Light), Tikshna (Penetrating) guna; Ushna
(Hot) virya and Katu (Pungent) vipaka. It is used
in
Anartava
(Amenorrhoea),
Kashtartava
(Dysmenorrhoea) and Prasutipashchatavikara
(Purpueral disorders) (Chunekar et al 1982,
Sharma et al 2001). Roots are thermogenic,
emollient, abortifacient, emmenogougue, diuretic,
haematopurative (Khare 2007)and root bark is
anticancerous(Jain 1991). Gossypium herbaceum
contains a Gossypol. Gossypol is a male
contraceptive. It also assists menstrual flow and
effectively inhibits egg implantation (Choudhry et
al 1980, Krishna Reddy et al 1984). Gossypol and
its derivatives have been shown to have
significant antimicrobial activity as well as
wound healing effect (Reddy et al 1981).In
traditional system of medicine the tribals use
various indigenous plants for the treatment of

anthelmintic. One such plant drug used by tribals
many parts of Andhra Pradesh is leaves juice of
Gossypium herbaceum commonly called cotton
plant is claimed by folklore for anthelmintic.
With this view, the Gossypium herbaceum is
studied for its anthelmintic activity.

MATERIALS AND METHODS
Plant materialprocurement of leaves
The leaves used for the investigation were
collected from a medicinal garden at a place
called sri Krishna
chaithanya college of
pharmacy, madanapalle in
chittoor district,
Andhra Pradesh. The leaves were shade-dried and
powdered and stored in airtight containers further
use.

Identification
The plant under investigation was identified
with the help of taxonomists, Prof. Dr. T
Damodharam, M.Sc, M.Phil, Ph.D, Assistant
Professor,
Sri
Venkateswara
University,
Tirupathi.

Preparation of extracts
The collected leaves were shade dried
completely. The dried leaf was then coarsely
powdered and was sieved (sieve # 60) to get
uniform powdered. The 1kg powder material
extracted with solvent N-hexane, ethyl ether
and80% ethanol in a Soxhlet apparatus. Final
compound was concentrated by vacuum drying.
The traces of the solvents were removed by
keeping the dried extracts in to desiccators.

Preliminary phytochemical screening
The fractions of leaves of Gossypium
herbaceumwas screened for the presence of
various
phytoconstituents
like
alkaloids,
flavonoids, saponin, tannin and glycosides etc.
(Kokate 1986)

Methods of collection
(pheretimaposthuma)

of

earthworm

The appropriate time for their collection was
found early in the morning in the summer, and
noontime during the winter. Freshly collected
alive worms were stored in the plastic bags, filled
with suitable quantity of wet compost soil.
ijpcr.net
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Evaluation of anthelmintic activity

Statistical analysis

An Indian adult earth worm 4 -5 cm in length
and 0.1-0.2 cm in width were used for the in vitro
anthelmintic bio assay. Because of easy
availability, earthworms have been used widely
for the initial evaluation of anthelmintic
compounds in vitro (Sollmann 1918).The
anthelmintic assay was carried out as per the
method. (Ajaiyeoba et al 2001). The assay was
performed in vitro using adult earthworm
(Pheretimaposthuma) owing to its anatomical and
physiological resemblance with the intestinal
roundworm parasites of human beings for
preliminary evaluation anthelmintic activity
(Vigar 1984, Dash et al 2002, Shivakumar et al
2003)
The earthworms were divided into different
groups containing six worms in each
group.Control group received 1% v/v of tween80.
The leaves of N-hexane, ethyl ether (EEEGH) and
ethanol extracts (EEGH) of
Gossypium
herbaceum were dissolved in 1% w/v Tween 80,
to give 10, 20, 40, 60, 80and 100 mg/ml
respectively. Albendazole was used as the
standard at 1, 2, 4, 6, 8 and 10mg/ml.10 ml of
freshly prepared each extracts of Gossypium
herbaceum, standard solution and 1% v/v tween
80 were poured into petridish. The worms were
washed with saline and released into the petridish
and the time taken for the worms to get paralyzed
and killed was noted. Observations were made for
the time taken for paralysis was noted when no
movement of any sort could be observed except
when the worms were shaken vigorously. Time
for death of worms were recorded after
ascertaining that worms neither moved when
shaken vigorously nor when dipped in warm
water (50 oC).

Experimental
data
are
expressed
as
mean±standard error of mean (SEM). Statistical
analysis was performed by one-way ANOVA
followed by Dunnett’s method of multiple
comparisons was employed using Graph padInstat
3.0 software. Data were considered significant at
p< 0.05.

RESULTS
Preliminary phytochemical screening
The preliminary phytochemical analysis of
fractions of Gossypium herbaceumshows presence
of steroids, alkaloids, flavonoids, glycosides,
saponins, tannin and carbohydrate. (Table 1)

Anthelmintic activity
The results of anthelmintic activity are shown
in Table 2 and Figure 1-3. The ethyl ether and
Ethanolic extracts showed significant paralysis as
well as death time at all concentrations. NHexane has no anthelmintic activity from 10
mg/ml to 60 mg/ml but 80 & 100 mg/ml shows
effect but it is not significant when compared to
standard drug albendazole. Among all the
concentrations evaluated for the EEEGH 10, 20,
40, 60, 80 & 100 mg/ml solution, the 60, 80 and
100 mg/ml exhibited the most potent anthelmintic
activity when compared with the positive control
albendazole 10mg/ml. The 40 mg/ml of EEEGH
revealed as like as standard. The same manner
EEGH shows potent anthelmintic activity at the
concentration of 80 and 100 mg/ml. The 60
mg/ml showed equal to standard but the ethyl
ether extract is showed more potent anthelmintic
activity than ethanol extract of Gossypium
herbaceum with less concentration compared to
ethanol extract.

Table 1: Phytochemical screening of methanolic and different fractions of Gossypium herbaceum
Extracts SteroidsAlkaloidsGlycosidesSaponinsFlavonoidTanninCarbohydratesPhenolic compounds
N-Hexane +
Ethyl ether
+
+
+
+
Ethanol

-

+

+

-

+
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Table 2: In vitro anthelmintic activity leaves of various extracts of Gossypium herbaceumlinn.
GroupsTreatment
Concentration inTime taken for paralysis inTime taken for death in
mg
minutes
minutes
1
Control
1% v/v tween 80 2
Standard (Albendazole) 1
37±0.57
50±0.54
2
32±0.46
47±0.24
4
27±0.86
42±0.61
8
21±0.22
34±0.86
10
18±0.22
27±0.47
3
NHEGH
10
20
40
60
- 108±1.20
- 129±1.57
80
93±1.45
111±1.63
100
4
EEEGH
10
35±0.50
42±0.45
20
24±0.12
36±0.28
40
18±0.24
24±0.43
60
14±0.81
19±0.17
80
09±0.26
14±0.51
100
06±0.18
10±0.34
5
EEGH
10
42±0.87
64±0.94
20
31±0.71
50±0.10
40
24±0.46
39±0.84
60
18±0.23
27±0.61
80
13±0.41
19±0.47
100
11±0.58
16±0.78
Results are expressed as mean ± S.E.M. (n=6) for each group; significance at p< 0.05, as compared to Standard
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Figure 1 Paralysis and death time of N-Hexane extract of Gossypium herbaceum compare to Albendazole.
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Figure 2: Paralysis and death time of ethyl ether extract of Gossypium herbaceum compare to Albendazole.
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Figure 3: Paralysis and death time of ethanol extract of Gossypium herbaceum compare to Albendazole.

DISCUSSION
The predominant effect of albendazole on Primary
action is binding to beta tubulin and thus inhibition
of microtubule polymerisation. The action is more
specific to parasitic beta-tubulin than that of host.
Immobilisation& death of parasites occur slowly
and they produce many biochemical changes in
susceptible Nematodes
Inhibition of
higher concentration of 100 mg/ml. While hexane
extract has shown no significant activity.
Preliminary phytochemical screening of hexane
extract revealed the presence of steroids while ethyl
ether and ethanol extracts showed presence of
glycosides, alkaloids, flavanoids, tannins and
phenolic compounds. Earlier studies proved that the

polyphenolic compounds show anthelmintic activity
(Niezen et al 1995) and some synthetic phenolic
anthelmintics e.g. niclosamide, oxyclozanide and
bithionol are shown to interfere with energy
generation in helminth parasites by uncoupling
oxidative
phosphorylation
(Martin
1997).
Polyphenols from bryophytes were shown to have
anthelmintic
activity
against
Nippostrongylusbrasiliensis (Gamenara et al 2001).mitochondrial fuma
Another possible anthelmintic effect of tannins is
that they can bind to free proteins in the
gastrointestinal tract of host animal (Athnasiadouet
al 2001) or glycoprotein on the cuticle of the
parasite (Thompson et al 1995) and cause death.
So the above point supported the anthelmintic
activity of ethyl ether and ethanol extract of
ijpcr.net
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Gossypium herbaceum might be due to
phytoconstituents like tannins and phenolic
compound once again it was confirmed by the
hexane extract was not shown significant activity
it may be due to absence of phytoconstituent like
phenolic compound. The mechanism of EEEGH
and EEGH interfere with polymerization of
tubulin and energy production in helminthiasis.

CONCLUSION
The
various

anthelmintic/wormicidal activity of
extracts of leaves of Gossypium

herbaceumsuggests that it is effective against
parasitic infections of humans. Further, in future
it is necessary to isolate the possible active
phytoconstituents responsible for the anthelmintic
activity mainly phenolic compound and study its
pharmacological actions.

Acknowledgements
The authors are thankful to Chairman and
Principal, Sri Krishna Chaithnya College of
Pharmacy, Madanapalle, Andhra Pradesh (India)
forproviding facilities to carry out the research
work.

REFERENCES
[1]. Ajaiyeoba EO, Onocha PA, Olarenwaju OT. In vitro anthelmintic properties of Buchholziacoriaceae and
Gynandropsisgynandra extract. Pharm Biol 39, 2001, 217-20.
[2]. Akhtar MS, Iqbal Z, Khan MN, Lateef M. Anthelmintic activity of medicinal plants with particular reference
to their use in animals in Indo–Pakistan subcontinent. Small Rumin. Res 38, 2000, 99–107.
[3]. Athnasiadou SI, Kyriazakis F, Jackson RL, Coop. Direct anthelmintic effects of condensed tannins towards
different gastrointestinal nematodes of sheep: In vitro and in vivo studies. Vet. Parasitol 99, 2001, 205-219.
[4]. Basu and Sharma.Tropical gardening plant in India. 2005, 17‐18.
[5]. Bundy D A. Immunoepidemiology of intestinal helminthic infection I: The global burden of intestinal
nematode disease. Trans Royal Soc Trop Med Hyg 8, 1994, 259-261.
[6]. Chunekar KC. Bhavprakash Nighantu. Varanasi: Chukhambha Bharati Acadamy 1982, 374.
[7]. Choudhry RR, Haq M, Gupta U. Review of plants Screened for antifertility activity – III. Bulk Medico
Ethnobot Res 1(4), 1980, 542-545.
[8]. Coles GC. Nematode control practices and anthelmintic resistance on British sheep farms.Vet.Rec, 141,
1997, 91-3.
[9]. Dash GK, Suresh P, Kar DM, Ganpaty S, Panda SB. Evaluation of Evolvulusalsinoides Linn. For
anthelmintic and antimicrobial activities, J Nat Rem 2, 2002, 182-185.
[10]. Dhar DN, Sharma RL, Bansal GC. Gastrointestinal nematodes in sheep in Kashmir.Vet.parasitol 11, 1982,
271-7.
[11]. Gamenara DE, Pandolfi J, Saldana L, Dominguez MM, Martinez G, Seoane. Nematocidal activity of
natural polyphenols from bryophytes and their derivatives. Arzneimittelforschung 51, 2001, 506-510.
[12]. Geert S, Dorny P. Anthelmintic resistance in helminthes of animals of man in the tropics.Bulletin-desSeances, Academic-Royale-des-Sciencesd.DutreMer, 3, 1995, 401-23.
[13]. Jain SK. Dictionary of Indian Folk Medicine and Ethnobotany. New Delhi: Deep publication, 1991, 96.
[14]. Khare CP. Indian Medicinal Plants. New Delhi: Springer (India) Private Limited; 2007, 293
[15]. Kokate CK. In: Practical Pharmacognosy, Preliminary Phytochemical Screening, first ed., Vallabh
Prakashan, New Delhi, 1986, 111.
[16]. Krishna Reddy M, Ravi A, Kokate CK, Chari N. Effect of some drug combinations on menstrous cycle in
albino rats. East Pharma 27(321), 1984, 139-140.
[17]. Lewis WH, Elvin Lewis MPH. 1977. Medicinal Botany Plants Affecting Man’s Health. John Wiley & Sons,
New York.
[18]. Martin RJ. Mode of action of Anthelmintic drugs. Vet. J 154, 1997, 11-34.
[19]. Nadkarnia AK. Indian Materia Medica, Bombay popular book dept., India, 3(1), 1954, 181.
[20]. Niezen JH, Waghorn TS, Charleston WAG, Waghorn GC. Growth and gastrointestinal nematode parasitism
in lambs grazing either Lucerne (Medicago sativa) or sulla (Hedysarumcoronarium), which contains

www.ijpcr.net
43

Velmurugan C et al / Int. J. of Pharmacology and Clin. Res. Vol-1(2) 2017 [38-44]

[21].
[22].
[23].
[24].

[25].
[26].
[27].

condensed tannins. J. Agric. Sci 125, 1995, 281-289.
Reddy UM, Reddy MM, Reddy SM. Antibacterial activity of leaf extracts of Gossypium herbaceum.
Geobios 8(6), 1981, 277-278.
Satyavati GV, Raina MK, Sharma M. Medicinal Plants of India. I.Indian Council of Med. Res., New Delhi,
India. 1976, 201–06.
Sharma PC, Yelne MB, Dennis TJ. Database on Medicinal Plants Used in Ayurveda, New Delhi:
Documentation and Publication Division, CCRAS, 2, 2001, 331.
Shivkumar YM, Kumar VL. Anthelmintic activity of latex of Calotropisprocera. PharmaBiol 41: 263-265.
[25] Sollmann T. 1918. Anthelmintics: Their efficiency as tested on earthworms. J PharmcolExpTher 12,
2003, 129-70. [26] Sondhi SM, Shahu R. MaganArchana. Indian Drugs 31(7), 1994, 317-320.
Tagbota S, Townson S. Antiparasitic properties of medicinal and other naturally occurring products,
AdvParasitol 50, 2001, 199-205.
Thompson DP, Geary TG. The structure and function of helminth surfaces. In: Biochemistry and Molecular
Biology of Parasites (J. J. Marr, Ed.), 1st ed. Academic Press, New York, 1995, 203-232.
Vigar Z.Atlas of Medical Parasitology. 2nd ed. P. G. Publishing House Singapore 1984, 242.

www.ijpcr.net
44

