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Eicchornia crassipes and Tecoma stans are used in folklore medicine for the treatment of various
ailments including helminthiasis. The anthelmintic potential of different extracts prepared from
E. crassipes and T. stans were tested on adult Indian earthworm (Pheretima posthuma). Two
concentrations (100 mg/mL and 200 mg/mL) of each extract were used in the experiment, which
involved the determination of the time of paralysis and time of death of the worms. Albendazole
(10 mg/mL) and distilled water were included in the study as standard reference drug and control,
respectively. Among all the extracts tested, the ethanol extract of both plant flower extracts under
investigation showed better anthelmintic activity. The results of the present investigation support
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the traditional use of the two plants as anthelmintic agents.
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Introduction

Helminth infections are one of the major health issues affecting
billions of people worldwide especially in tropical and sub-tropical
countries with low per capita income and poor hygiene conditions.'?
These infections cause a huge economic loss in the form of impaired
performance and reproduction, and sometimes significant weight loss and
mortality.® In most countries, synthetic anthelmintics are most widely used
for the control of helminths. The synthetic anthelmintic drugs widely used
today generally have side effects and teratogenic effects, for example,
mebendazole has teratogenic effects in animals, hence it is contraindicated
in pregnant women and not used in children below two years.* Considering
the adverse effects of synthetic drugs, researchers are now screening
traditional medicinal plants for their anthelmintic activity. In tropical
developing countries like India, traditional medicines are very popular and
people have been consuming several plants or plant-based preparations for
the treatment of helminthic infections.®
Eichhornia crassipes (Mart.) Solms, a native of South America, is one of
the free floating macrophytes found in the aquatic environment such a
ditches, ponds and lakes. It is universally called Water hyacinth. In
folklore medicine, E. crassipes has been used to ease swelling, burning,
haemorrhage, and goiters. In veterinary medicine, it has been used as a
tonic for the skin of horses, for irritation and inflammation.® The plant has
been traditionally used in East Godavari district for the treatment of
helmintic infections. The roots have been reported to have anthelmintic
activity.” However no literature is available on anthelmintic activity of E.
crassipes flowers.
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Tecoma stans (L.) from Bignoniaceae family is an ornamental plant found
throughout India. The entire plant possesses medicinal value and is used
for the treatment of various ailments. Flower infusion can be taken orally
for diabetes and stomach pains.® A strong flower and root decoction are
taken orally as a diuretic, to treat syphilis or for intestinal worms. The plant
is considered in the Satara District an effective remedy for snake and rats
bites and for scorpion sting, as diuretic, vermifuge and tonic.® Leaves of T.
stans have been reported to have anthelmintic activity.'® However, no
literature is available on the anthelmintic activity of T. stans flowers.

The aim of the present study was to investigate the anthelmintic activity
of different extracts prepared from E. crassipes and T. stans flowers.

Materials and Methods

Drugs and chemicals
All organic solvents and chemicals were of analytical grade. Albendazole
was purchased from Bandy Mankind Pharma Ltd., New Delhi.

Collection and extraction of the plant materials

Flowers of E. crassipes and T. stans were collected in the month of June
2016 from Tirupathi and authenticated by Dr. Madhava Chetty, S.V.
University, Tirupathi. The voucher specimens were deposited at the
institution herbarium with voucher numbers 2140 and 1134 for E.
crassipes and T. stans, respectively. The flowers were shade-dried and 100
grams of the dried powder was extracted in a Soxhlet extractor
successively using 2 L of petroleum ether, ethyl acetate and ethanol. All
the extracts were vacuum-dried to obtain petroleum ether extract, ethyl
acetate extract and ethanol extract, respectively. The different extracts of
E. crassipes were named as PEEC (petroleum ether extract of E.
crassipes), EAEC (ethyl acetate extract of E. crassipes), and EEEC
(ethanol extract of E. crassipes). The different extracts of T. stans were
designated as PETS (petroleum ether extract of T. stans), EATS (ethyl
acetate extract of T. stans), and EETS (ethanol extract of T. stans).

Phytochemical screening

Qualitative chemical tests to identify the phytochemicals were carried out
on the various flower extracts using standard procedure.!!
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Anthelmintic activity

The anthelmintic activity was performed on adult Indian earthworms
(Pheretima posthuman) due to its physiological and anatomical
resemblance with the intestinal roundworm parasite, Ascaris lumbricoides
of human beings.'?*2 The earthworms (8-10 cm long) were collected from
the moist soil as well as waterlogged area of Guntur district and
authenticated by a zoologist. The different concentrations (100 and 200
mg/mL) of the extracts were prepared by triturating the sample in distilled
water. Control was maintained using distilled water in one petri dish. All
the test solutions and standard drug solutions were prepared freshly before
starting the experiments. Formulation (50 mL) of different concentrations
of the successive extracts were placed in petri dishes and earthworms were
released into the respective petri dishes. All petri dishes were placed at
room temperature. For each plant extract group, six earthworms were used
and observed for paralysis (or) death. The mean time for paralysis was
noted when no movement of any sort could be observed, except when the
worm was shaken vigorously. The death time of worm (min) was recorded
after ascertaining that worms neither moved when shaken nor when given
external stimuli. Death was concluded when the worms lost their motility
followed with fading away of their body colors.**

Statistical analysis

The data are presented as the mean + standard error of mean (n = 6).
Differences between the means of the individual groups were analyzed
using the analysis of variance procedure of SPSS software Version 20
(IBM). The significance of differences was defined at p < 0.05 and p <
0.01.

Results and Discussion

Due to the high cost of in vivo tests, in vitro tests have been used for initial
screening of plant extracts for their anthelmintic activity.’® The
anthelmintic activity was evaluated by using Pheretima posthuma as the
experimental model. In the current study, the extracts of both plants
evaluated have shown dose-dependent anthelmintic activity at different
concentrations tested. The results of the anthelmintic activity of flower
extracts of E. crassipes are shown in Table 1 and results for the flower
extracts of T. stans are shown in Table 2. The ethanol flower extract of
both plants has shown highly significant anthelmintic activity when
compared to other extracts studied. In the untreated control group, no
paralysis or death was noticed in earthworms even after a period of 24 h.
The standard drug albendazole exhibited higher anthelmintic activity
when compared to the plant extracts, paralysis time was found to be 2.70
* 0.18 and death time was found to be 4.31 + 0.23. At 100 mg/mL, with
respect to PEEC extract, paralysis was observed at 26.20 + 0.67 min and
death in 29.42 + 0.51 min, while EAEC showed paralysis and death in
14.26 + 0.61 min and 20.79 £ 0.44 min, respectively. The EEEC showed
paralysis and death in 8.47 £ 0.42 min and 10.49 £ 0.23 min, respectively.
At 200 mg/mL concentration, the time required for paralysis with PEEC
was 22.28 + 0.88 min and death in 24.58 + 0.35 min, while EAEC caused
paralysis and death at 11.36 + 0.48 min and 16.07 £ 0.42 min, respectively.
Finally, EEEC caused paralysis and death at 7.71 + 0.30 min and 8.54 +
0.27 min.

As shown in Table 2, the extracts prepared from T. stans showed
anthelmintic activity in a dose-dependent fashion. At 100 mg/mL, the time
required for causing paralysis in case of PETS is 13.32 + 0.97 min and
death in 16.60 + 0.39 min, while EATS caused paralysis and death in 9.79
+0.43 min and 13.73 £ 0.65 min, respectively. EETS showed paralysis in
6.64 = 0.42 min and death in 8.73 * 0.29 min. At 200 mg/mL
concentration, the time required for causing paralysis in case of PETS is
10.95 + 0.61 min and death in 14.79 + 0.73 min, while EATS showed
paralysis and death in 8.16 + 0.34 min and 11.24 £ 0.20 min, respectively.
At 200 mg/mL, EETS gave shorter paralysis time (5.94 + 0.45) and death
time (7.11 + 0.33) when compared to other extracts studied.
Benzimidazoles such as albendazole and mebendazole are the most
common anthelmintic drugs used in human medicine. These drugs bind to
intracellular tubulin, preferentially affecting parasites, thus inhibiting the
formation of microtubules. This subsequently leads to disruption of cell
homeostasis due to the impaired transport of secretory granules and
enzymes in the cytoplasm. The mechanism of action of albendazole is by
blocking glucose uptake in larval and adult stages of susceptible parasites,
and also depleting their glycogen reserves, thus decreasing ATP
formation.2® With an increase in the concentration of the flower extracts
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(100-200 mg/mL), the time for the onset of death and paralysis was
shortened. The probable reason for the observed differences in
anthelmintic activity between the extracts could be due to variation in
solubility of the active constituents in the three solvent systems used.’
Preliminary phytochemical screening of the ethanol extract revealed the
presence of flavonoids, tannins and saponins. Flavonoids, tannins and
saponins were shown to possess anthelmintic activity. Tannins are found
to bind to free proteins in the gastrointestinal tract of the host animal or
glycoprotein on the cuticle of the parasite and cause death.® Saponins
potentially act as anthelmintic agents by inhibiting the enzyme
acetylcholinesterase, leading to worm paralysis and death. They affect the
permeability of the cell membrane of worms and cause vacuolization and
disintegration of tegument. Moreover, saponin can irritate the
gastrointestinal mucous membrane channel of worms that interfere with
the absorption of food.!* % Flavonoids can inhibit larval growth and inhibit
the arachidonic acid metabolism which may lead to the degeneration of
neurons in the worm’s body and eventual death.?% 22 The presence of these
phytochemicals may be responsible for the observed anthelmintic activity
of the plant extracts in the present study.

Conclusion

The present study has shown that both plants examined have a promising
in vitro anthelmintic activity against Pheretima posthuma. In view of these
findings, further in vitro and in vivo evaluation is suggested including
toxicity studies in order to exploit these plants as possible anthelmintic
agents.

Table 1: Anthelmintic activity of E. crassipes flowers

Treatment

Control (distilled water)

Paralysis time (min)  Death time (min)

PEEC-100 mg/mL 26.20 £ 0.67 29.42 £0.51
PEEC-200 mg/mL 22.28+0.88 2458 +0.35
EAEC-100 mg/mL 14.26 £0.61 20.79+0.44
EAEC-200 mg/mL 11.36 £ 0.48 16.07 £0.42
EEEC-100 mg/mL 8.47+0.42 10.49£0.23
EEEC-200 mg/mL 7.71+£0.30 8.54 +0.27

Albendazole-10 mg/mL  2.70 £0.18 4.31+0.23

PEEC: Petroleum ether extract of E. crassipes; EAEC: Ethyl acetate
extract of E. crassipes; EEEC: Ethanol extract of E. crassipes. Values are
expressed as mean + SEM, (n = 6).

Table 2: Anthelmintic activity of T. stans flowers

Treatment Paralysis time  Death time (min)
(min)

Control (distilled water) - -

PETS-100 mg/mL 13.32£0.97 16.60 +0.39

PETS-200 mg/mL 10.95 +0.61 1479+0.73

EATS-100 mg/mL 9.79+0.43 13.73 £ 0.65

EATS-200 mg/mL 8.16 +0.34 11.24+0.20

EETS-100 mg/mL 6.64 +0.42 8.73+0.29

EETS-200 mg/mL 5.94 +0.45 7.11+0.33

Albendazole-10 mg/mL  2.70 £ 0.18 4.31+0.23

PETS: Petroleum ether extract of T. stans; EATS: Ethyl acetate extract of
T. stans; EETS: Ethanol extract of T. stans. Values are expressed as mean
+ SEM, (N =6).

Kumar et al., 2018



Trop J Nat Prod Res, February 2018; 2(2):106-108

Conflict of interest

The authors declare no conflict of interest.

Authors’ Declaration

The authors hereby declare that the work presented in this article is
original and that any liability for claims relating to the content of this
article will be borne by them.

Acknowledgements

The authors wish to thank and appreciate the management of Vignan
Pharmacy College for providing necessary facilities to carry out the
research work.

References

1.

World Health Organization (WHO). First WHO report on
neglected tropical diseases: working to overcome the global
impact of neglected tropical diseases. Geneva, Switzerland:
WHO Press; 2010.

Hotez PJ, Molyneux DH, Fenwick A,Kumaresan J, Sachs SE,
Sachs JD, Savioli L. Current concepts: control of neglected
tropical diseases. N Engl J Med 2007; 357:1018-1027.

Fabiyi JP. Production losses and control of helminths in
ruminants of tropical regions. In: Parasitology - Quoradii?
Proceedings of the Sixth International Congress of
Parasitology, Australian Academy of Science, Canberra; 1986:
435-442.

Katzung BG. Basic and Clinical Pharmacology. 10" ed:
McGraw-Hill Co Inc; 2007.

Satyavati GV. Use of plant drugs in Indian traditional system of
medicine and their relevance to primary health care.
In: Farnsworth NR, Wagner H, eds., Economic and Medicinal
Plant Research, Vol. IV. London, Academic Press Ltd., 1990;
190 p.

Lalitha P, Jayanti P, Sujitha R, Thamaraiselvi A. Anti-
inflammatory activity of the various solvent extracts of
Eichhornia crassipes (Mart.) Solms. Int J Pharm Tech Res.
2013; 5(2):641-645.

Kiran BVVS, Biswal B, Reddy GN, Kanthal LK, Sridhar N.
Evaluation of anthelmentic activity of Eichhornia crassipes
roots. Res J Pharmacol Pharmacodyn 2013; 5(3):183-184.
Costantino L, Raimondi L, Pirisino R, Brunetti T, Pessotto P,
Giannessi F, Lins AP, Barlocco D, Antolini L, EI-Abady SA.
Isolation and pharmacological activities of the Tecoma stans
alkaloids. Farmaco 2003; 58:781-785.

108

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

ISSN 2616-0684 (Print)
ISSN 2616-0692 (Electronic)

Thangadurai D. Ethnomedicinal plants used as antidote for
poisonous bites among the tribals of southern Western Ghats,
India. National Conference on Recent Trends in Spice and
Medicinal Plant Research, Calcutta, WB, India; 1998.
Kumanan R, Sridhar C, Jayaveera KN, Sudha S, Rubesh Kumar
S, Duganath N. Comparative study of anthelmintic activity of
different leaf extracts of Tecoma stans (L.) on adult Indian
earthworms. Int J Pharm Clin Res 2010; 2(2):63-65.

Khandel KR. Practical pharmacognosy, techniques and
experiment. 16th edition, Niraliprakashan, Pune, India, 2006.
Thorn GW, Adams RD, Braunwald E, Isselbacher KJ,
Petersdrof RG. Harrison’s Principles of Internal Medicine,
Mcgraw Hill Co, New York, 1977; 1088-1089.

Vigar Z. Atlas of Medical Parasitology. PG Publishing House,
Singapore, 1984; 216-217.

Pal D, Pathak AK. Evaluation of Anthelmintic activity of leaves
of Callistemon citrinus Curtis. Asian J Chem 2007; 19:2839-
2842.

Lacey E, Redwin JM, Gill JH, Demargheriti VM, Waller PJ. A
larval development assay for the simultaneous detection of
broad spectrum anthelmintic resistance of parasites to
antiparasitic drugs. MSD Agvet Rajway NY, 1990; 177-184.
Hrckova G, Velebny S. Parasitic Helminths of Humans and
Animals: Health Impact and Control. In: Pharmacological
Potential of Selected Natural Compounds in the Control of
Parasitic Diseases. Springer Briefs in Pharmaceutical Science
& Drug Development. Springer, Vienna. 2013; 29-99.

Eloff JN. Which extractant should be used for the screening and
isolation of antimicrobial components from plants? J
Ethnopharmacol 1998; 60(1): 1-8.

Mali RG, Wadekar RR. In vitro Anthelmintic activity of
Baliospermum montanum Muell: Arg roots. Indian J Pharm Sci
2008; 70:131-133.

Melzig MF, Bader G, Loose R. Investigations of the mechanism
of membrane activity of selected triterpenoid saponins. Planta
Med 2001; 67(1): 43-48.

Bauri R, Tigga M, Kullu S. A review on use of medicinal plants
to control parasites. Indian J Nat Prod Resour 2015; 6:268-277.
Ferrandiz ML, Alcaraz MJ. Anti-inflammatory activity and
inhibition of arachidonic acid metabolism by flavonoids.
Agents Actions 1991; 32(3-4): 283-288.

Yoon YA, KimH, Lim Y, Shim YH. Relationships between the
larval growth inhibition of Caenorhabditis elegans by apigenin
derivatives and their structures. Arch Pharm Res. 2006;
29(7):582-586.

Kumar et al., 2018



