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ABSTRACT

The anthelmintic effect of aqueous, hydroalcoholic and methanolic extracts of leaf of Murraya koenigii was evaluated
invitro against rumen amphistomes, Gastrothylax crumenifer. The phytochemical analysis as well as acute oral toxicity of
the extracts were also assessed in rats. The methanolic extract produced mortality against amphisotmes at dose rates of
3.125 mg/ml at 60 minutes, but the fractions were not as potent as the parent extract. No toxicity symptoms were noticed
in the case of any of the extracts tested. There was gross and histopathological changes in the tegument and cuticle of the
amphistomes tested indicating the effect on the cuticle. From the study it could be concluded that the leaf and flowers of
Murraya koenigii contains phytochemicals that have a potential to become a broad spectrum anthelmintic.
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INTRODUCTION

Parasitic  infestation,  especially  gastrointestinal
helminthosis is a major constraint in the livestock industry
which affect the health and production of livestock. The
major helminthosis include nematode infections like
stronglyosis, tape worm infections and trematode
infections that include amphistomosis and fascioliosis. The
helminths cause economic loss through lowered work
efficiency, impaired fertility, lowered milk production and
heavy treatment cost with reduced efficacy. Most of the
effects may be subclinical without immediate notice to the
owners, but with considerable economic loss'3. The
control of helminthosis include strict management
practices and use of anthelmintic drugs which are pure
chemicals. The three broad spectrum agents include the
benzimidazoles, imidazothiazoles and macrocyclic
lactones. Most of these drugs have reported resistance
which is wide spread and no new anthelmintics with a
different mechanism of action are appearing in the
market*. Traditional medicines provide a great source for
easily available and effective therapy for helminthosis and
are used in developing countries for the prophylaxis of
gastrointestinal  helminthosis. The World health
Organization also promotes research in herbal remedies for
the primary health care, for its economic viability and
safety®. Medicinal plants contain chemicals like alkaloids,
tannins, flavonoids and phenolic compounds which are the
major bioactive substances and they produce definite
actions on the parasite during its life cycle or body?®.
Curry leaf (Murraya koenigii) is an aromatic tree, belongs
to the family Rutacea, grows through out India and is used
as a leafy vegetable. The leaves contain free aminoacids,
glucocide, alkaloids, essential oils, terpenes etc’®. The
anthelmintic activity of the various extracts of Murraya

koenigii were evaluated against the Indian earth worm,
Pheretima posthuma with encouraging results™. Studies
in our laboratory also has proved the activity against
Haemonchus contortus'®. But no reports are there, as far as
our knowledge goes, on the effect of the extracts of M.
koenigii on trematodes. Hence the study was undertaken to
screen the effect of the plant extracts on the amphistome,
Gastrothylax crumenifer.

MATERIALS AND METHODS

Plant Material

Collection and preparation of the extract

The leaves of Murraya koenigii were collected from a
farm in  Manathavady, Wayanad, identified and
authenticated by a Botanist at MSSRF, Kalpetta, were
dried under shade and pulverized. Thimbles were made out
of the powdered leaves and were extracted using methanol
in soxhlet extraction apparatus, dried in a rotary vacuum
evaporator. The aqueous extract was taken as a decoction.
The hydroalcoholic extract was taken as a 1:1 combination
of methanol and water as described earlier in soxhlet
extraction apparatus. All the extracts were stored under
refrigeration after drying.

Phytochemical Analysis

The extract as well as the fractions was analyzed
qualitatively for various phytochemical constituents{*!
Assessment of Amphistomicidal activity

Collection of Amphistomes

Fresh amphistomes were recovered manually from the
rumen of buffaloes slaughtered at the Malabar meat Plant,
Sulthan Bathery, Wayanad immediately after slaughter
and were transferred into prewarmed (upto body
temperature) tyrodes solution. Care was taken during the
collection of the amphistomes to have the sucker intact.

*Author for Correspondence
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Table 1. Phytochemical analysis of the aqueous,
methanolic and hydroalcoholic extracts of Murraya
koenigii

Constituents Extract
Aqueous  Methanolic  Hydro-
alcoholic

Phenolics + + +
Alkaloids - + +
Steroids - - -
Glycosides + + +
Tannins + + +
Terpenes - + -
Saponins + - -
Flavanoids + + +

They were washed twice in the tyrodes solution to
removed the coarse materials attached to it and transferred
to the petriplates containing the extracts.

Identification of the parasite

A few of the collected amphistomes after washing were
pressed between two slides, tied with twine and transferred
to 10% formaline solution for 2-4 days. Then these
amphistomes were put for carmine staining. After few days
these were destained with 1% acid alcohol, dehydrated in
ascending grades of alcohol and cleared in creosote,
mounted in DPX for identification.

Test drug preparation

Extracts were diluted in tyrodes solution at 50, 25, 12.5,
6.25 3.13 and 1.56 mg/ml concentrations in petriplates to
get a total volume of 20 ml. The negative control contained
only tyrodes solution and oxyclosanide @ 10mg/ml and 1
mg/ml were kept as positive control.

Test procedure

Amphistomicidal activity was done as per'? with minor
modifications. Briefly, 6 amphistomes were placed in the
extract containing petriplates and their motility/ wriggling
movements were noted every fifteen minutes. Cessation of
movements even on stimulation were considered as the end
point of observation. The experiments were done in
triplicates and the average value was taken.
Histopathology

The dead amphistomes were fixed in Bouins solution for
12 hours and then transferred to 10% formalin for routine
histopathological examination. The tissues were made into
sections, stained using haematoxylin and eosin and then
examined under oil immersion microscope for finding out
the changes?? .

Assessment of Acute Oral toxicity
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Figure 1. Effect of various extracts on the motility/ death of

Gastrothylax crumenifer (Duration; min)

The acute oral toxicity of the tested extracts were done in
rats as per OECD guidelines 420 in the limit dose of 2000
mg/kg body weight.

RESULTS

Phytochemical analysis of the extract

The methanolic and hydroalcoholic extract showed the
presence of phenolics, alkaloids, glycosides, tannins and
flavonoids where as steroids were absent in all the three
extracts.
Adulticidal
Amphistome
The methanolic and hydroalcholic extract produced
mortality in the amphistomes where as no activity was
noticed in the case of aqueous extracts. The methanolic
extract killed the amphistomes at a doe rate of 12.5 mg/ml
in 120 minutes where as the hydroalcoholic extract caused
mortality only upto 25mg/ml in a duration of 150 minutes.
Histopathology

The histopathological sections of the methanolic extract
treated amphistomes showed s shrinkage and condensation
of the tegument and syncytium when compared to the
normal control. The parenchymal cells were swollen and
showed detachment (Fig 2).

The syncytium and tegument shows condensation and
parenchymal cells are showing detachment.

Acute Oral toxicity

No toxicity symptoms were observed in any of the animals
during the entire period of observation stating the absence
of acute oral toxicity.

activity of different extracts against

DISCUSSION

Gastrointestinal helminthosis is a major threat to livestock
industry and the therapy includes use of pure chemicals.
But continuous use of a limited range of drugs has resulted
in the development of resistance among the helminths.
Hence development of a novel molecule with a different
mechanism of action is the need of the hour. The effect of
various herbal extracts and molecules on the nematodes
were demonstrated in our laboratory***6 and also from
other laboratories>®1"18 but reports on the activity on the
flukes are limited®-2,

Presence of the phytochemicals like tannins, spaonins,
flavonoids and phenolic compounds are implicated in the
anthelmintic activity of medicinal plants. Tannins are
chemically polyphenolic compound sand many of the
anthelminitcs are phenolic in nature which affect the
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Fig. 2. Histopathology of methanolic extract treated
amphistome (10X, H&E)
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energy generation in the parasites by uncoupling the
oxidative phosphorylation. Tannins may also bind to the
glycoprotein in the cuticle of the parasite and cause death?*
24

The histopathology of treated flukes showed changes in the
syncytium, tegument and also on the parenchymatous cells
which directly points to the action of the extract on the
cuticle. The results are in accordance to various other
studies'®19-21, In the light of the above study the methanolic
extract on Murraya koenigii leaves has got broad spectrum
anthelmintic property.

ACKNOWLEDGEMENTS
We are grateful to the Kerala Veterinary & Animal
Sciences University for funding this research.

REFERENCES

1. Lebbie, SHB, Rey, B and Irungu, EK. Small ruminant
research and development in Africa. Proceedings of the
second biennial conference of the African Small
ruminant research Network. ILCA, 1994; 1-5.

2. Wadhwa, A, Tanwar, RK, Singla, LD, Eda, S, Kumar,
N and Kumar, Y. prevalence of gastrointestinal
helminthes in cattle and buffaloes in Bikaner,
Rajasthan, India. Veterinary World, 2011; 4(9): 417-
4109.

3. Yahaya A and Tyav YB. A survey of gastrointestinal
parasitic helminthes of bovine slaughtered in abattoir,
Wudil local government area, Kano state,
Nigeria.Greener Journal of Biological Sciences, 2014;
4(4): 128-134.

4. Coles GC, Jackson F, Pomroy WE, Prichard RK, von
Samson-Himmelstjerna G, Silvestre A, Taylor MA,
and Vercruysse J. The detection of anthelmintic
resistance in nematodes of veterinary importance.
Veterinary Parasitology, 2006; 136: 167-185.

5. Paria S, Maity S and Mookerjee M. Phytochemical
investigation and evaluation of anthelmintic activities
of Vitex negundo leaf extract. International Journal of
Research in Pharmaceutical and Biomedical Sciences,
2012; 3(3): 1143-1146

6. Majeed SA, Menaka H and Basha, KAN. Investigation
of invitro anthelmintic activity of Euphorbia
heterophylla against Pheretima posthuma. IJPI’s
Journal of Pharmacology and Toxicology, 2011;1(5):
48-52.

7. Kumar A, Tripathi A, Dora J. and Tripathi R.
Anthelmintic  Activity of Methanolic Extract of
Murraya koenigii Leaves (Linn). International Journal
of Research in Pharmaceutical and Biomedical.
Sciences. 2011; 2 (4): 1698-1700.

8. Kumar KT and Sundar PD. Evaluation of antibacterial,
antifungal and anthelmintic activity of Murraya
koenigii spreng. Pharma Science Monitor 2011; (2):
105-110.

9. Sharma, US, Sharma, UK, Singh, A, Sutar, N and
Singh, PJ. Invitro anthelmintic activity of Murraya
koenigii Linn. Leaves extracts. International Journal of
Pharma and Bio Sciences, 2010; 1(3): 1-4.

10.Sujith S, Sreedevi R, Priya MN, Deepa CK, Darsana U,
Sreeshitha SG, Suja RS and Juliet S. Anthelmintic
activity of three Indian medicinal plants. International
Journal of Pharmacognosy and Phytochemistry
Research, 2015; 7(2): 361-364.

11.Harborne JB. Phytochemical Methods: A guide for
modern techniques of plant analysis. Chapmann and
Hall, London, 1998; pp. 198

12.Jeyathilakan N, Murali K, Anandaraj A and Basith SA.
Anthelmintic activity of essential oils of Cymbopogon
citratus and Ocimum sanctum on Fasciola gigantica.
Journal of Veterinary Parasitology 2010; 24(2): 151-
154

13.Sujith S, Sreedevi R, Deepa CK, Asif MM, Pramod VS,
Priya MN and Suja RS. Anthelmintic activity of
methanolic extracts of three medicinal plants against
Ascaridia galli. Life Sciences International Research
Journal 2014; 1 (1): 84-86.

14 Priya MN, Darsana U, Sreedevi R, Deepa CK, and
Sujith S. Invitro ovicidal activity of Allophyllus cobbe
leaf extracts against Haemonchus contortus.
International Journal of Applied Pure Science and
Agriculture, 2015; 1(3): 24-28.

15.Deepa CK., Darsana U, Sujith S, Priya MN and Juliet
S. Effect of Mallotus phillipensis flower extracts
against third stage larvae of Haemonchus contortus.
International Journal of Applied Pure Science and
Agriculture, 2015; 1(3): 19-23.

16.Sujith S, Sreedevi R, Priya MN, Deepa CK, Darsana U,
Sreeshitha SG, Suja RS and Juliet S. Anthelmintic
activity of three Indian medicinal plants. International
Journal of Pharmacognosy and Phytochemistry
Research, 2015; 7(2): 361-364.

17.0mbassa O, Kareru PG, Rukunga G, Mbaria J, Keriko
JM, Njonge, FK and Owuor, BO. Invitro anthelmintic
effects of two Kenyan plant extracts against
haemonchus contortus adult worms. International
Journal of Pharmacological Research, 2012; 2(3): 113-
116.

18.Soetan KO, Lasisi OT and Agboluaje AK, Comparative
assessment of in-vitro anthelmintic effects of the
aqueous extracts of the seeds and leaves of the African
locust bean (Parkia biglobosa) on bovine nematode
eggs. Journal of Cell and Animal Biology 2011; 5 (6):
109-112.

19.Radwan NN, Khalil Al and Wahdan AE. Invitro
evaluation of anthelmintic activity of Allium sativum
against Cotylophoron cotylophorum
(Paramphistomidae). Parasitologists United Journal
2012; 5(2): 135-146.

20.Singh TU, Kumar D and Tandan SK. Paralytic effect of
the alcoholic extract of Allium sativum and Piper
longum on liver amphistome, Gigantocotyle
explanatum. Indian Journal of Pharmacology 2008;
40(2): 64-68.

21.Ghangale GR, Tushar M and Jadhav ND. Invitro
anthelmintic activity of alcoholic extract of Allium
sativum against rumen amphistome. Veterinary World,
2009; 2 (10): 385-386.

IJPPR, Volume 7, Issue 3, June 2015- July 2015

Page 606



Sujith et al. / In-vitro Efficacy of Various Extracts...

22.Dabadi P, Koti, BC, Swamy, AHMYV and Chandrakala. in vitro and in vivo studies. Veterinary Parasitology.
Invitro anthelmintic activity of Mimusops elengi bark. 2001; 99: 205-219.
Indian journal of novel drug delivery, 2011; 3(4): 307- 24.Potdar VH, Lole VD and Patil SS. Invitro anthelmintic
310. activity of rhizomes of Valeriana wallichii DC
23. Athanasiadou Sl, Kyriazakis F, Jackson and Coop RL. (valerianaceae) against Pheretima posthuma. Indian
Direct anthelmintic effects of condensed tannins Journal of Pharmaceutical Education and Research.
towards different gastrointestinal nematodes of sheep: 2011; 45(1): 83-85.

IJPPR, Volume 7, Issue 3, June 2015- July 2015 Page 607



