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INTRODUCTION
Helminths are parasitic worms, they are most 
common infectious agents of humans in developing 
countries and produce a global burden of disease. 
Helminths have plagued humans since before the 
era of our earliest recorded history.1 There are 
two major phyla of helminths. The nematodes 
(roundworms) include the major intestinal worms, 
also known as soil transmitted helminths. Whereas 
platyhelminths (flatworms) include flukes also 
known as trematodes and tapeworms. It is estimated 
that approximately one-third of almost three billion 
people that live on less than two US dollars per 
day in developing regions of Sub-saharan Africa, 
Asia, and America are affected with one or more 
helminth.2 The high medical, educational and 
economic burden of helminth infections provides 
an important rationale for launching a global 
assault on parasitic worms.3 However, the tools 
we currently have for controlling worm infections 
are limited, of the 1,556 new chemical entities 
marketed between 1975 and 2004, only four drugs- 
albendazole, oxamniquine, praziquantel and 
ivermectin were developed to treat helminthiasis.4

Nowadays multiple drug resistance has been 
developed due to the indiscriminate use of 
the antimicrobial drugs commonly used for 
treatment of infectious diseases. It can also cause 
hypersensitivity, immune-suppression and allergic 
reactions. Recently the indiscriminate use of 
anthelmintic produced toxicity in humans. Hence 
the development and discovery of new anthelmintic 
are being derived through plants. Herbal medicine 
is still the main source of medicine and about 70-
80% of the whole population, mainly in developing 
countries for primary healthcare because of better 
cultural acceptability, better compatibility, with 
the human body and fewer side effects. Gymnema 
sylvestre also known as madhunashini (Sanskrit) 
and cherukurinja (tamil) belonging to the family 
of Asclepiadaceae is a vulnerable species is a slow 
growing, perennial, medicinal woody climber 

found in central and peninsular India. It is a potent 
antidiabetic plant and used in folk, ayurvedic and 
homeopathic systems of medicine.5 In addition, it 
posses wound healing,6 anti-inflammatory,7 anti-
obesity,8 treatment of snake bite9 and anthelmintic 
properties. Flavonoids, tannins and saponins are 
the chief constituents of Gymnema sylvestre.10-12 
Gymnema sylvestre is used in ayurvedic medicine 
as anthelmintic but it is not clinically proved. The 
active principles are flavonoids which show selective 
anthelmintic activity.

MATERIALS AND METHODS

Drugs and chemicals
Albendazole, normal saline (Abaris healthcare 
private limited) and ethanol.

Plant collection and authentication
The leaves of Gymnema sylvestre belonging to the 
family of Asclepiadacae were collected from the 
herbal garden of Sri Ramachandra Institute of Higher 
Education and Research, Porur, Chennai. The plant 
was authenticated Dr. P. Jayaraman (Director, Plant 
Anatomy Research Centre, Tambaram). 

Plant extraction

Leaves were dried at room temperature (25 to 35 ºc) 
and powdered with the help of a electrical grinder. 
The fine material was subjected to extraction, 
successfully by hot and cold hydroalcoholic mixture 
in the ratio of (water60:40 ethanol) as solvent. The 
extract was allowed to dry at 100 ºC in water bath. 
The percentage yield of the different successive 
extracts was 30 and 40% respectively. 

Worms collection
Indian earthworms Pheretima posthuma of nearly 
equal size (8 to 10 cm) were collected from the 
water-logged areas from herbal garden of SRI 
RAMACHANDRA INSTITIUTE OF HIGHER 
EDUCATION AND RESEARCH.

ABSTRACT
The evaluation of anthelmintic activity of Gymnema sylvestre was performed by bioassay 
method where hot and cold hydroalcoholic extracts were used against earthworm (Pheretima 
posthuma). The anthelmintic assay was carried out as the 50ml formulations containing five 
different concentrations of each cold and hot hydroalcholic extracts (25, 50, 100 ,250 and 
500mg/ml in distilled water) were prepared and six worms (same type) were placed in them. 
Time for paralysis and death time was noted. Albendazole (20mg/ml) was used as a reference 
standard, while normal saline as the control.

R Ram Narayanan1, TK Gopal2,*, D 
Chamundeeswari3

1B.Pharmacy third year, Sri Ramachandra 
Institute of Higher Education and Research, 
INDIA.
2Assistant professor, Faculty of Pharmacy, Sri 
Ramachandra nstitute of Higher Education 
and Research, INDIA.
3Principal of Pharmacy, Faculty of Pharmacy, 
Sri Ramchandra Institute of Higher Education 
and Research, INDIA.

Correspondence

Dr.TK Gopal

Assistant professor, Faculty of Pharmacy, 
Sri Ramachandra institute of Higher 
Education and Research, INDIA.

E-mail: tkgopal23@gmail.com

History

• Submission Date: 19-11-2019;

• Review completed: 04-05-2020;

• Accepted Date: 08-05-2020.

DOI : 10.5530/pj.2020.12.116

Article Available online 

http://www.phcogj.com/v12/i4

Copyright

© 2020 Phcogj.Com. This is an open- 
access article distributed under the terms 
of the Creative Commons Attribution 4.0 
International license.

http://www.phcogj.com/v12/i4


810

Narayanan, et al.: In vitro Evaluation of Anthelmintic Activity of Gymnema sylvestre Plant

Pharmacognosy Journal, Vol 12, Issue 4, July-Aug, 2020

Preparation of test sample
Samples for in vitro study were prepared by dissolving and suspending 
(0.12,0.25,0.5,1.25 and 2.5g) of each hot and cold hydroalcoholic extract 
in 50ml of distilled water at different concentrations ranging from 25, 
50, 100, 250 and 500 mg/ml.

Anthelmintic assay

It was carried out using adult earthworm (Pheretima posthuma) owing 
to its anatomical and physiological resemblance with the intestinal 
roundworm parasites of human beings for preliminary evaluation 
of anthelmintic activity.13 The 50ml formulations containing five 
different concentrations of each hot and cold hydroalcoholic extracts 
(25,50,100,250 and 500mg/ml in distilled water) were prepared. 
Pheretima posthuma was placed in petri dish containing 10ml of the 
extract.14 Each petri dish was placed with six worms and observed 
for paralysis and death. The mean time for paralysis was noted when 
no movement of any sort could be observed, except when the worm 
is shaken vigorously. The time of death of worms was recorded after 
ascertaining that the worms neither moved when shaken vigorously nor 
when dipped in normal saline followed with fading away of their body 
colour and the results were expressed in comparison to the standard 
drug Albendazole (20 mg/ml).

RESULTS AND DISCUSSION
From the Table 1, it was evident that hot and cold hydroalcoholic extracts 
of Gymnema sylvestre exhibited anthelmintic activity in dose dependent 
manner giving the shortest time of paralysis and death with 500 mg/
ml concentration. The hot extract caused paralysis in 15 minutes and 

time of death 23 minutes, while cold extract revealed paralysis of 24 
minutes and time of death 35 minutes against the earthworm Pheretima 
posthuma.

Chemically flavonoids are polyphenolic compounds and they interfere 
with the energy generation by uncoupling the oxidative phosphorylation 
which interfere with the glycoprotein of cell surface leads to parasite 
death.15 Another possible anthelmintic effect of tannins is that they 
bind to free proteins in the gastrointestinal tract of host animal or 
glycoprotein on the cuticle of the parasite and may cause death.16 

HOT EXTRACT
From the Figures 1-4, Albendazole standard (20 mg/ml) showed 
paralysis time in 42 ± 0.2 min and death time in 54.15 ± 0.3 min. In 
hot extract 25mg showed paralysis time in 53 ± 0.5 min and death time 
in 61.02 ± 0.4 min, 50mg showed paralysis time in 49.2 ± 0.2 min and 
death time in 57.18 ± 0.6 min, 100mg showed paralysis time in 37.23 ± 
0.4 min and death time in 43.13 ± 0.3 min, 250mg showed paralysis time 
in 21.07 ± 0.6 min and death time in 29.11 ± 0.4 min and 500mg showed 
paralysis time in 15.17 ± 0.4 min and death time in 23.02 ± 0.6 min.

COLD EXTRACT
From Figure 5, In cold extract 25mg showed paralysis time in 55.11 ± 
0.2 min and death time in 64.03 ± 0.3 min, 50mg showed paralysis time 
in 51.33 ± 0.1 min and death time in 59.12 ± 0.7 min, 100mg showed 
paralysis time in 45.19 ± 0.3 min and death time in 55.05 ± 0.4 min, 
250mg showed paralysis time in 36.16 ± 0.8 min and death time in 
49.06 ± 0.6 min and 500mg showed paralysis time in 24.17 ± 0.3 min 
and death time in 35.11 ± 0.2 min.

Group Solution Concentration in Mg/Ml Time taken for paralysis 
(Mins)

Time taken for death
(Mins)

Time between paralysis and 
death (Mins)

1. Control  -  -  - -
2. albendazole 20 42.2 ± 0.2 54.15 ± 0.3 11.95 ± 0.1
3. Hot extract 25 53.05 ± 0.3 61.02 ± 0.4 7.97 ± 0.1

50 49.12 ± 0.2 57.18 ± 0.6 8.06 ± 0.4
100 37.23 ± 0.4 43.13 ± 0.3 5.9 ± 0.1
250 21.07 ± 0.6 29.11 ± 0.4 8.04 ± 0.2
500 15.17 ± 0.4 23.02 ± 0.6 7.85 ± 0.2

4 Cold extract 25 55.11 ± 0.2 64.03 ± 0.3 8.92 ± 0.3
50 51.33 ± 0.1 59.12 ± 0.7 7.79 ± 0.6

100 45.19 ± 0.3 55.05 ± 0.4 9.86 ± 0.1
250 36.16 ± 0.8 49.06 ± 0.6 12.9 ± 0.2
500 24.17 ± 0.3 35.11 ± 0.2 10.94 ± 0.1

Table 1: In vitro evaluation of anthelmintic activity of Gymnema sylvestre.

Figure 1: Gymnema sylvestre.
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Figure 2: In vitro evaluation of anthelmintic activity of Gymnema sylvestre  using hot  
extract.
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Figure 3: In vitro evaluation of anthelmintic activity of Gymnema sylvestre  using cold 
extract.

Figure 4: Administration of hot extract in various concentrations.
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Figure 5: Administration of cold extract in various concentrations.

REPORT
The graph of hot extract and cold extract expresses the paralysis time 
and death time at various concentrations of the extract which exhibited 
anthelmintic activity in dose dependent manner giving the shortest time 
of paralysis and death with 500 mg/ml concentration. The graph thus 
helped to identify the concentration at which the paralysis and death 
occurs in the shortest duration of time. In hot extract the hot extract 
(Figure 2) caused paralysis in 15 minutes and time of death 23 minutes, 
while cold extract (Figure 3) revealed paralysis of 24 minutes and time 
of death 35 minutes against the earthworm Pheretima posthuma.

CONCLUSION
From the results, it was concluded that both hot and cold hydroalcoholic 
extracts of Gymnema sylvestre have significant anthelmintic activity, but 
hot hydroalcoholic extract shown most significant anthelmintic activity 
when compared to cold hydroalcoholic extract. From the results, 
Gymnema sylvestre has an anthelmintic activity have been confirmed as 
it displayed activity against the worm used in the present study. 

FUTURE SCOPE
Further studies have to be done to isolate the active principles 
responsible for the activities. In addition to that we are going to perform 
comparative studies on various species of Gymnema (almost 49 
species) and also to formulate the herbal formulation with anthelmintic 
property. 

ACKNOWLEDGEMENT
I am (author) very thankful to the management of Sri Ramachandra 
Institute of Higher Education and Research and Dr. Ciddi Veeresham, 
Principal of Faculty of Pharmacy and Dr. D. Chamundeeswari, Professor 
and also extended my sincere thanks to the teaching and non-teaching 
faculties of Pharmacy, SRIHER.

REFERENCES
1. Cox FE. History of human parasitology. Clinical Microbiology Reviews. 

2002;15(4):595-612.

2. Hotez PJ, Molyneux DH, Fenwick A, Ottesen E, Ehrlich SS, Sachs JD, et 
al. Incorporating a rapid-impact package for neglected tropical diseases 
with programmes for HIV/AIDS, Tuberculosis and Malaria. PLoS medicine. 
2006;3(5):102.

3. Hotez PJ, Molyneux DH, Fenwick A, Kumaresan J, Sachs SE, Sachs JD, et 
al. Control of neglected tropical diseases. New England Journal of Medicine. 
2007;357(10):1018-27.

4. Hotez PJ. Forgotten people and forgotten diseases, the neglected tropical 
diseases and their impact on global health and development. USA: American 
Society for Microbiolgy Press; 2008. 

5. Baskaran K, Ahamath BK, Shanmugasundaram KR, Shanmugasundaram 
ERB. Anti-diabetic effect of leaf extract from Gymnema sylvestre in non-
insulin dependent diabetics mellitus patients. Journal of Ethnopharmacology. 
1990;30(3):295-305.

6. Malik JK, Manvi FV, Nanjware BR, Sanjiv S. Wound healing properties of 
alcoholic extract of Gymnema sylvestre R.BR. leaves in rats. Journal of 
Pharmacy Research. 2009;2(6):1029-30.

7. Malik JK, Manvi FV, Alagawadi KR, Noolvi. Evaluation of anti-inflammatory 
activity of Gymnema sylvestre leaves extract in rats. International Journal of 
Green Pharmacy (IJGP). 2008;2(2):114-5.

8. Manish K, Aditi K, Renu K, Gajraj S, Poonam M. Anti-obesity property of 
Gymnema sylvestre in high fed cafeteria diet induced obesity rats. Int Res J 
Pharm. 2011;2(8):112-6.

9. Vijaya P, Ranjani R, Rao MR, Sudarsanam G. Identification of antidote medicinal 
plant – A field survey. International Journal of Medicine and Pharmaceutical 
Sciences. 2013;3(5):21-32.

10. Tiwari P, Mishra BN, Neelam, Sangwan NS. Phytochemical and Pharmacological 
properties of Gymnema sylvestre: An important medicinal plant. BioMed Res 
Int. 2014;2014:830285.

11. Evans WC. Trease and Evans Pharmacognosy. New York: Saunders – 16th 
edition, p.443; 2008.

12. Kokate CK, Purohit AP, Gokhale SB. Gudmar. Pharmacognosy. Pune, India: Nirali 
Prakashan -51st edition, p. 9.98-9.101; 2015.

13. Ajaiyeoba EO, Onocha PA, Olarenwaju OT. In vitro anthelmintic properties of 
Buchholzia coriaceae and Gynandropsis gynandra extract. Pharmaceutical 
Biology. 2001;39(3):217-20.

14. Mathura M. Invitro anthelmintic activity of various plant extracts against 
Pheretima posthuma. International Journal of Advanced Research in Science, 
Engineering and Technology. 2016;3(12):3068-71.

15. Manoj S, Bimlesh K, Prashant T, Pardeep S, Harleen KS, Mayur G, et al. 
Comparative Anthelmintic activity of aqueous and ethanolic extract of 
Clitoria ternatea. International Journal of Drug Development and Research. 
2011;3(1):68-9.

16. Mute VM, Keta A, Patel KS, Mirchandani D, Parth C. Anthelmintic effect of 
Tamarind indica linn leaves juice extract on Pheretima posthuma. International 
Journal of Pharma Research and Development. 2009;7:1-9.



813 Pharmacognosy Journal, Vol 12, Issue 4, July-Aug, 2020

Narayanan, et al.: In vitro Evaluation of Anthelmintic Activity of Gymnema sylvestre Plant

GRAPHICAL ABSTRACT

ABOUT AUTHORS

Dr. T.K. GOPAL M.Pharm, Ph.D Assistant Professor, Department of Pharmacognosy, Faculty of Pharmacy, 
Sri Ramachandra Institute of Higher Education and Research (SRIHER) (Deemed to be University) Porur, 
Chennai, Tamil Nadu

My carrier started in professional service as Lecturer and continued as Professor & Principal in reputed 
institutions. In nutshell, has 27 years of teaching experience and 20 years of research experience, Ph.D 
awarded from Sri Ramachandra University, Chennai, As principal investigator /Co investigator obtained 
grants from Govt funded bodies. As a credit, 24 international Publications, chapter contributions and 
presented research output in 85 International & National conferences. As a member various professional 
bodies Member, Board member  of various University. National Advisory Committee member, Society for 
Ethnopharmacology. Evaluator for PhD thesis for various Universities. As a research potential has been 
witnessed by various awards received from  Society For Ethanopharmacology, Universities and Govt bodies 
and research funds from Dept. of AYUSH and National Medicinal Plant Board.  Chaired many International and 
National conferences and served as resource person too. Organized good number of national & International 
conferences in the field of Pharmacognosy.

Dr.(Mrs) D. Chamundeeswari Professor, Department of Pharmacognosy, Faculty of Pharmacy, SRIHER, 
Coordinator, Internal Quality Assurance Cell, SRIHER, India.

Currently Professor in Pharmacognosy, with teaching experience of 29 years. As principal investigator /Co 
investigator obtained grants from DST, DBT NER, AYUSH, LSRB-DRDO and SPARC worth Rs. 8.5 crores. 
About 95 publications with impact factor of 39 in Scopus, filed 6 patents, 2 published and 1 granted. As 
member of the curriculum committee of PCI, designed curriculum for M.Pharm (Pharmacognosy). As a team 
edited text book of Pharmacognosy authored by Shah and Quadry. Awarded Young Scientist in 2007, by DST, 
New Delhi. As expert in Siddha Pharmacopoeial Committee, CCRS, Chennai contributed to the development 
of Volume II of Siddha Pharmacopoeia. 



814

Narayanan, et al.: In vitro Evaluation of Anthelmintic Activity of Gymnema sylvestre Plant

Pharmacognosy Journal, Vol 12, Issue 4, July-Aug, 2020

R. RAM NARAYANAN I am pursuing my final semester of my bachelor’s degree in Pharmacy from Sri 
Ramachandra Institute of Higher Education and Research (Deemed to be University), Porur, Chennai-600116. 
My field of interest is NDDS and herbal research. I completed my final year project using Apple Cider Vinegar 
- An invitro activity. We are framing the manuscript for publication. I had presented posters in 2 national and 
2 international conferences. I also got awarded with first prize for my poster titled “In vitro evaluation of 
anthelmintic activity of Gymnema sylvestre plant” presented on a National conference “Global acceptance 
for Siddha system of medicine: scope and challenges” conducted by Central Council for Research in Siddha, 
Ministry of AYUSH , Govt of India , Arumbakkam, Chennai-600106 on Sep 28-29, 2018.

Cite this article: Narayanan RR, Gopal TK, Chamundeeswari D. In vitro Evaluation of Anthelmintic Activity of Gymnema sylvestre 
Plant. Ex Miq. Leaves. Pharmacogn J. 2020;12(4):809-14.


	Title
	Abstract
	INTRODUCTION
	MATERIALS AND METHODS 
	RESULTS AND DISCUSSION 
	CONCLUSION
	FUTURE SCOPE 
	ACKNOWLEDGEMENT 
	REFERENCES
	GRAPHICAL ABSTRACT
	ABOUT AUTHORS

