Tirkey et al Journal of Drug Delivery & Therapeutics. 2019; 9(4-A):340-343

Available online on 30.08.2019 at http://jddtonline.info

Journal of Drug Delivery and Therapeutics

Open Access to Pharmaceutical and Medical Research

al of Drug Delivery
& Therapeutics
D
JDDT!
el s srisams et At
Email; editor e xmail.com.
gty
e e

"<

© 2011-18, publisher and licensee JDDT, This is an Open Access article which permits unrestricted
non-commercial use, provided the original work is properly cited

Open\¥ Access Research Article

In-vitro Screening for Anthelmintic Potential of Crotalaria retusa on
Pheretima posthuma
Tirkey Rakesh *

University Institute of Pharmacy, Pt. Ravishankar Shukla University, Raipur, Chhattisgarh, India- 492010

ABSTRACT

Objective: Aim of the present study is to evaluate the anthelmintic potential of Crotalaria retusa leaf extract on Pheretima posthuma.

Methods: Extracts of Crotalaria retusa leaves prepared by Soxhlet method. The extracts were screened for phytochemicals such as alkaloid,
flavonoid, tannin, steroids, etc. aqueous (AECR) and ethanolic (EECR) extracts were tested for anthelmintic activity using Indian adult
earthworm (Pheretima posthuma).

Results: The observation showed that EECR gave shorter paralysis and death time at 100 mg/mL as compared to AECR. Mean+*SEM values
were calculated for both extract and standard. EECR showed anthelmintic activity in a dose-dependent manner taking the shortest time for
paralysis.

Conclusion: The result demonstrated that both the investigational extracts showed significant anthelmintic activity (P<0.05) for the time taken
for paralysis and death when compared to standard drug mebendazole.
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1. INTRODUCTION

Helminthiasis is a parasitic infection, mostly affects poor
populations of the worldl Its prevalence is directly
associated with sub-standard housing and lack of proper
sanitation 23. Helminthiasis is generally occurred by the
transmission of parasitic helminths through ingestion of
drinking water, uncooked meat, and contaminated
vegetables4. Ascaris limbricoides, Ancylostoma duodenale,
Trichuris tritura, schistosomes and filarial worms, are
common helminths responsible for causing helminthiasis in
humans. a large variety of chemotherapeutic drugs known as
anthelmintic, that used to treat helminthiasis like
albendazole, mebendazole, praziquantelé. these anthelmintic
drugs have some serious problems, which includes drug
resistance and severe side effects such as fever, stomache,
and urticariaZ8.
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Numerous herbs have been screened for their anthelmintic
potential and scientific data confirmed their considerable
potential against helminths®. Some of the phytoconstituents
isolated from herbs and reported for anthelmintic activity
such as curcumin, (3-sitosterol, Stigmasterol B-D Glucoside,
epiisopilosine, alkaloids 10-14.

In the present study, Crotalaria retusa (family: Fabaceae)
was evaluated for anthelmintic activity. Crotalaria retusa
(Figure 1) is also known as rattle weed (in English)15. it is
commonly found in India and traditionally used to treat
various ailments such as cough, dyspepsia, fever, cardiac
disorders, stomatitis, dysentery, and scabies16. Some efforts
have been done in isolation of active principle of Crotalaria
retusa seed and few alkaloids were identified such as
retusine, retusamine, retronecine N-oxide17,
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Figure 1: Crotalaria retusa
2. MATERIAL AND METHODS
2.1 Collection of Plant material

The leaves of plant Crotalaria retusa were collected from
korba district, chhattisgarh, India during the month of
December, 2017. These leaves (both young and mature)
were washed thoroughly with water and dried under the
shade then coarsely powdered and stored in airtight
containers for further study. The plant was identified by
Department of Botany, Government V.Y.T. P.G
(Autonomous) College of Science, Durg (C.G.).

2.2 Preparation of plant extract

Leaves were shade dried and pulverized into coarse
particles and extracted with solvents (water and ethanol)
using Soxhlet apparatusi8. The extracts were then
evaporated to dryness to obtain alcoholic and aqueous
extract19.20,

2.3 Phytochemical screening

The selected plant was analyzed for preliminary
phytochemical analysis for active principle such as
flavonoids, alkaloid, saponin, steroids, and tannin21.22,

2.4 Selection of earthworm

Due to the anatomical and physiological resemblance of
Pheretima posthuma with the roundworm of human beings;
this was selected for the study?23.18. The earth worms were
collected from moist soil of Raipur, Chhattisgarh, India and
washed with normal saline to remove the dirt and fecal

ISSN: 2250-1177 [341]

Journal of Drug Delivery & Therapeutics. 2019; 9(4-A):340-343

material. Furthermore, the earthworms in the size range of
3-5 cm length were used for the experimental work and
others were discarded?24.

2.5 Drug and chemical

Ethanolic and aqueous extract of Crotalaria retusa (EECR
and AECR), were used as test drug and Mebendazole was
used as a standarddrug 23. All the reagents, solvents and
chemicals used in the screening were of analytical grade2s.

2.6 Experimental method for anthelmintic screening

The anthelmintic screening was carried out as per methods
developed by scientists with some modifications23. total of
45 earthworms was collected and separated in groups (each
group: 5 earthworms). Solutions of test extract (ethanolic
and aqueous extract) and the standard drug were prepared
in distilled water (20ml) at a concentration of 25, 50, and
100 mg/mL. The earthworms were cleaned with normal
saline solution and exposed to different concentrations of
respective standard and test solutions in Petri dishes. The
time of exposing worms in to test solutions was recorded
and observation made for mortality of earthworm. in the
present study time taken for paralysis and mortality were
recorded by shaking Petri dishes. the mortality of
earthworm was also confirmed by observing faded body
color23.26,

2.7 Statistical analysis

The results are expressed as mean+SEM of five worms in
each group. Comparisons have been made between standard
against test treated group. P<0.05 was considered
significant.

3. RESULTS
3.1 Phytochemical screening:

Phytochemical screening indicated the presence of
glycoside, Saponins, Alkaloids, Sterols in extracts.

3.2 Anthelmintic screening:

The observation showed in table 1 suggested that EECR gave
shorter paralysis and death time at 100 mg/mL as compared
to AECR. Mean+SEM values were calculated for the both
extract and standard. EECR showed considerable
anthelmintic effect in a dose-dependent manner by taking
shortest time for paralysis (29.03+0.55) and death
(38.17+0.28) at 100 mg/mL concentration. In the case of
AECR, the dose of 100 mg/mL showed shortest time of
paralysis (41.19 #0.33) and death (69.33+0.56).it is
observed that both the investigational extracts showed the
significant anthelmintic activity (P<0.05) for time taken for
paralysis and death when compared to standard drug
mebendazole.
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Table 1: Anthelmintic Activity of Crotalaria retusa leaf extract

Groups Drug treatments = Concentration
(mg/mL)
Control -
I Mebendazole 25
11 Mebendazole 50
i Mebendazole 100
v EECR 25
%4 EECR 50
44 EECR 100
Vil AECR 25
VIl AECR 50
IX AECR 100

Time taken for paralysis

Time (in minute)

Time taken for death

49.35+0.25

40.70£0.45

31.84+0.37 37.11+0.20
20.69+0.54 27.30£0.15
48.06+0.47 60.28+0.28
40.59+0.51 45.27+0.19
29.03+0.55 38.17+0.28
70.13+£0.42 105.23+0.31
63.28+0.23 80.13+0.11
41.19+0.33 69.33+0.56

EECR- Ethanolic extract of Crotalaria retusa, AECR- Aqueous extract of Crotalaria retusa

4. DISCUSSION

The results of preliminary phytochemical screening
implicated the presence of alkaloid, saponin, tannin, and
steroids, in both extracts. In anthelmintic screening, the
alcoholic extract of leaves of Crotalaria retusa demonstrated
significant paralysis and maximum death of worms was
observed in the least time at a concentration of 100 mg/ml.
the considerable result indicated that extracts possess some
precious alkaloids which might be the reason for its
anthelmintic activity. In this modern era, there are
numerous of anthelmintic drugs are available that produces
anthelmintic action on helminths by inhibition of
polymerization of f-tublin and some other mechanism
action??. These synthetic drugs also causing some serious
side effects. Hence, it is very needful to develop anthelmintic
drugs with the least side effect. According to the observation
of our study, it has been found that Crotalaria retusa showed
significant anthelmintic activity as compared to the standard
drug. Further investigations are required to determine the
therapeutic potential against helminthiasis by in-vivo model
and elucidate the mode of action of anthelmintic action of its
isolated alkaloidal active principles.

5. CONCLUSION

Scientific data of study revealed that Crotalaria retusa leaf
possesses considerable anthelmintic potential. Hence, this
approach will lead to the development of new formulations
with lesser side effects and improved activity for the

treatment of Neglected tropical diseases such as
helminthiasis.
Acknowledgment

Author is thankful to University Institute of Pharmacy, Pt.
Ravishankar Shukla University, Raipur, Chhattisgarh and
head of Cosmetic Lab, University Institute of Pharmacy, Pt,
Ravishankar Shukla University, Raipur (C.G.) for providing
the experimental facilities to carry out research work.

Conflict of interest statement
I declare that I have no conflict of interest.

REFERENCES:

1. Harhay, M. O, Horton, ], & Olliaro, P. L., Epidemiology and
control of human gastrointestinal parasites in children. Expert
review of anti-infective therapy, 2010; 8(2), 219-234.

2. King, C. H., Helminthiasis Epidemiology and Control: Scoring
Successes and Meeting the Remaining Challenges. Advances in
parasitology, 2019; 103, 11-30.

ISSN: 2250-1177 [342]

10.

11.

12.

13.

14.

15.

16.

17.

Utzinger, J., Bergquist, R, Olveda, R., & Zhou, X. N., Important
helminth infections in Southeast Asia: diversity, potential for
control and prospects for elimination. In Advances in
parasitology, Academic Press, 2010; Vol. 72, P1-30.

Bahmani, M., Rafieian-Kopaei, M., Hassanzadazar, H., Saki, K.,
Karamati, S. A, & Delfan, B,, A review on most important
herbal and synthetic antihelmintic drugs. Asian Pacific journal
of tropical medicine, 2014; 7, S29-S33.

Dupouy-Camet, ]. Helminth infections and their impact on
global public health, F. Bruschi (Ed.). Vienna.: Springer, 2014;
P 229-279.

Chaluvaraju, K. C., & Bhat, K. I,, Studies on the anthelmintic
property of aminobenzylated mannich bases. Journal of young
pharmacists: JYP, 2011; 3(3), 243.

Sangster, N. C., Anthelmintic resistance: past, present and
future. International journal for parasitology, 1999; 29(1),
115-124.

Aronson, J. K. Side Effects of Drugs Annual: A world-wide
yearly survey of new data and trends in adverse drug
reactions (Vol. 26). Elsevier, 2003.

Romero-Benavides, J. C., Ruano, A. L., Silva-Rivas, R., Castillo-
Veintimilla, P., Vivanco-Jaramillo, S., & Bailon-Moscoso, N.,
Medicinal plants used as anthelmintics: Ethnomedical,
pharmacological, and phytochemical studies. European
journal of medicinal chemistry, 2017;129, 209-217.

El Dahab, M. M. A,, Shahat, S. M., Mahmoud, S. S., & Mahana, N.
A., In vitro effect of curcumin on Schistosoma species viability,
tegument ultrastructure and egg hatchability. Experimental
parasitology, 2019; 199, 1-8.

Sravani, T., Paarakh, P. M., & Shruthi, S. D., In silico and in vitro
anthelmintic activity of B-sitosterol isolated from rhizomes of
Hedychium spicatum Buch.-Ham, 2014.

Sravani, T., Paarakh, P. M., & Shruthi, S. D., In silico and in vitro
anthelmintic activity of stigmasterol (-D-glucoside isolated
from rhizomes of Hedychium spicatum Buch. Ham. World
Journal of Pharmacy and Pharmaceutical Sciences, 2014; 3(9),
664-672.

Rocha, J. A., Andrade, I. M., Véras, L. M., Quelemes, P. V., Lima,
D. F,, Soares, M. |, ... & Correia, M., Anthelmintic, antibacterial
and cytotoxicity activity of imidazole alkaloids from
Pilocarpus microphyllus leaves. Phytotherapy research, 2017;
31(4), 624-630.

Saraf, S., & Kaur, C. D., Phytoconstituents as photoprotective
novel cosmetic formulations. Pharmacognosy reviews, 2010;
47, 1.

Quattrocchi, U., CRC world dictionary of plant names: common
names, scientific names, eponyms, synonyms, and etymology.
Routledge, 2017; P1183.

Madharia, P.,, & Jahan, A, Ethnomedicinal plants and their
conservation in Chhattisgarh State: Review and Perspectives.
Journal of Environmental Science, Toxicology and Food
Technology, 2015; 1(4), 46-50.

Culvenor, C. C. ], & Smith, L. W., The alkaloids of Crotalaria
retusa L. Australian Journal of Chemistry, 1957; 10(4), 464-
473.

CODEN (USA): JDDTAO



Tirkey et al

18.

19.

20.

21.

22.

ISSN: 2250-1177

Das, S. S, Dey, M, & Ghosh, A. K, Determination of
anthelmintic activity of the leaf and bark extract of
Tamarindus indica Linn. Indian journal of pharmaceutical
sciences, 2011; 73(1), 104.

Kumar, T. Alexander, A., Dewangan, D. & Nagori, K,
Anthelmintic activity of the whole plant of Bauhinia purpurea
(Linn.). Asian ] Pharm Clin Res, 2011; 4(3), 110-111.

Larson, E. C., Hathaway, L. B,, Lamb, J. G., Pond, C. D,, Rai, P. P,,
Matainaho, T. K., ... & Franklin, M. R,, Interactions of Papua
New Guinea medicinal plant extracts with antiretroviral
therapy. Journal of ethnopharmacology, 2014; 155(3), 1433-
1440.

Senguttuvan, J., Paulsamy, S., & Karthika, K., Phytochemical
analysis and evaluation of leaf and root parts of the medicinal
herb, Hypochaeris radicata L. for in vitro antioxidant
activities. Asian Pacific journal of tropical biomedicine, 2014;
4, S359-5367.

Vaghasiya, Y., Dave, R., & Chanda, S., Phytochemical analysis of
some medicinal plants from western region of India. Res ]
Med Plant, 2011; 5(5), 567-576.

[343]

23.

24.

25.

26.

27.

Journal of Drug Delivery & Therapeutics. 2019; 9(4-A):340-343

Mahato, K., Kakoti, B. B., Borah, S., & Kumar, M., Evaluation of
in-vitro anthelmintic activity of Heliotropium indicum Linn.
leaves in Indian adult earthworm. Asian Pacific Journal of
Tropical Disease, 2014; S259-S262.

Sen, S., Biplab De, N. D., & Chakraborty, R., Anthelmintic and in
vitro antioxidant evaluation of fractions of methanol extract of
Leea asiatica leaves. Ancient science of life, 2012; 31(3), 101.
Zhuy, S, Liy, D, Zhuy, X,, Su, A, & Zhang, H., Extraction of illegal
dyes from red chili peppers with cholinium-based deep
eutectic solvents. Journal of analytical methods in chemistry,
2017.

Panda SK, Das D, Tripathy NK. Evaluation of anthelmintic
activity of Chlorophytum borivilianum santapau & fernandes.
Int ] Res Pharm Biomed Sci 2011; 2(2): 676-679.

Chander, P. A,, Sri, H. Y., Sravanthi, N. B., & Susmitha, U. V., In
vitro anthelmintic activity of Barleria buxifolia on Indian adult
earthworms and estimation of total flavonoid content. Asian
Pacific Journal of Tropical Disease, 2014; 4, S233-S235.

CODEN (USA): JDDTAO



