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ABSTRACT: The present study was undertaken to evaluate the in vitro antiurolithiatic activity of the medicinal
plant Mentha piperita. Methanolic extract showed their maximum efficiencies in the dissolution of calcium
oxalate crystals. Our results have clearly indicated that the Methanolic leaf extracts of Mentha piperita were
quite promising for further studies in this regard. In this study Neeri was used as standard drug.
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1. INTRODUCTION:
Urolithiasis, formation of kidney stone presence of one or more calculi in any location within the urinary tract, is
one of the oldest and wide spread diseases known to man 1. Urolithiasis refers to the solid nonmetallic minerals in the
urinary tract. Among the several types of kidney stones, the most common are calcium oxalate. Urolithiasis is a
complex process that is a consequence of an imbalance between promoters and inhibitors in the kidneys2.
Nephrolithiasis or renal stone disease remains a significant health problem in the adult population, with serious
medical consequences, throughout a patient’s lifetime. The worldwide incidence of urolithiasis is quite high, and
more than 80% of urinary calculi are calcium oxalate stones alone or calcium oxalate mixed with calcium
phosphate3 Kidney stone formation is a complex process which is the outcome of several physio-chemical events
such as supersaturation, nucleation, crystal growth, aggregation, and retention 4 .
In spite of substantial progress in the pathophysiology and treatment of urolithiasis, there is no satisfactory drug
being used in clinical therapy. Endoscopic stone removal and extracorporeal shock wave lithotripsy are prohibitively
costly and recurrence is quite common with these procedures 5. Thus a drug for the prevention of this disease or its
recurrence would be of great interest. Medicinal plants have played a significant role in various ancient traditional
systems of medication. Even today, plants provide a cheap source of drugs for majority of world’s population.
Several pharmacological investigations on the medicinal plants used in traditional antiurolithic therapy have
revealed their therapeutic potential in the in vitro models ~ 19 ~ Journal of Medicinal Plants Studies6-7.
Calcium containing stones may be in the form of pure calcium oxalate(50%) or calcium phosphate(5%) and a
mixture of both(45%) followed by magnesium phosphate(15-20%),uric 5 acid(10%) and cystine(1%)8 .
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Among the diversity of plants, Mentha piperita (Lamiaceae family) is one of the herbs most widely used worldwide,
with a long history of safe use in medicinal preparations. Its leaf is used as a remedy for common cold, inflammation
of the mouth, pharynx, liver, as well as disorders in the gastrointestinal tract such as nausea, vomiting, diarrhea,
cramps, flatulence and dyspepsia. It is also used as antioxidant, antimicrobial, antiviral, antiinflammatory, and anticarcinogenic9-17

2. MATERIALS AND METHODS:
PLANT MATERIAL
The leaves of Mentha piperita was collected in the month of march 2018 from Narsapur village, Medak dist. of
Telangana, India. The plant was authenticated by D.Venkateshwara Rao, Deputy Director, Telangana. Forest
Academy, Dullapally, Hyderabad, Rangareddy District. The leaves were washed with tap water and dried under
shade.

PREPARATION OF PLANT EXTRACT
The leaves were shade dried and powdered. The crude plant extract was prepared by Soxhlet extraction method. 50g
of powdered plant material was extracted with 500ml of Methanol. The process of extraction was carried out up to 6
cycles, till the solvent in siphon tube of an extractor became colorless. The two extracts were filtered separately, and
evaporated to dryness using rotary evaporator. Further the dried extracts were maintained in a refrigerator at 4ºC for
further antiurolithiatic activity.

CHEMICALS USED
Neeri, Sodium oxalate, Tris buffer, calcium chloride, Potassium permanganate (KMnO4), Sulphuric acid (H2SO4).

INVESTIGATION OF IN VITRO ANTIUROLITHIATIC ACTIVITY TEST BY TITRIMETRY
The experimental kidney stones of calcium oxalate (CaOx) were prepared in the laboratory by taking equimolar
solution of calcium chloride dehydrate in distilled water and sodium oxalate in 10 ml of 2N H2SO4. Both were
allowed to react in sufficient quantity of distilled water in a beaker, the resulting precipitate was calcium oxalate.
The precipitate was freed from traces of sulphuric acid by ammonia solution, washed with distilled water and dried
at 600C. The dissolution percentage of calcium oxalate was evaluated by taking exactly 1 mg of calcium oxalate and
10 mg of the extract, packed it together in semi permeable membrane of egg as shown in the model designed given
below .This was allowed to suspend in a conical flask containing 100 ml of 0.1M Tris buffer. First group served as
blank containing only1 mg of calcium oxalate. The second group served as positive control containing 1 mg of
calcium oxalate and along with the 10mg standard drug, i.e. Neeri. The 3rd group along with 1 mg of calcium oxalate
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contain methanolic extract. The conical flasks of all groups were kept in an incubator preheated to37oC for 2 h.
Remove the contents of semi permeable membranes from each group into separate test tubes, add 2 ml of 1N
sulphuricacid to each test tube and titrated with 0.9494 N KMnO4 till a light pink colour end point obtained.
The amount of remaining undissolved calcium oxalate is substracted from the total quantity used in the experiment
in the beginning to know the total quantity of dissolved calcium oxalate by various solvent extracts 18.

3. RESULTS AND DISCUSSION:
Drug therapy has developed in response to population health care19 needs. There are many crucial areas in medicine
such as liver diseases, arthritis, old age related problems, certain viral infections and cancer where the conventional
medicine is devoid of satisfactory treatment. These are among the promising areas of research and development of
medicines from the vast highly potential plant resources. Plants are also attractive sources for the development of
novel and very effective and safe therapeutic agents against kidney procumbens. Herbal medicines are also in great
demand in the developed world for primary health care because of their efficacy, safety and lesser side effects 20.
Unlike allopathic medicines which target is only one aspect of urolithiatic pathophysiology, most of plant based
therapy have been shown to be effective at different stages of stone pathophysiology21. About 80% of the world
populations rely on the use of traditional medicine which is predominantly based on plant materials 22. Plant based
drug discovery programmes continue to provide an important source of new drug leads 23. Lithiasis (stone formation)
is an important cause for acute and chronic renal failure, includes both nephrolithiasis (stone formation in kidney)
and urolithiasis (stone formation in ureter or bladder or both). Among the various kinds of stones identified, calcium
stones occur mainly in Men, while phosphate stones formation is more in women 24.
This study evaluates the antiurolithiatic activity of Methanolic leaf extract of Mentha piperita. The highest
percentage i.e. 98.1% of calcium oxalate {CaOx} dissolution was observed in Methanolic extract. Methanolic leaf
extract of Mentha piperita was found to be more effective in dissolution of calcium oxalate than standard drug
Neeri. From this study, it was observed that Methanolic extracts of Mentha piperita showed their highest
dissolution of calcium oxalate. This study has given primary evidence for Mentha piperita as the plant which
possess lithotriptic property. This in vitro study has given lead data and shown that Methanolic leaf extract of
Mentha piperita was quite promising for further studies in this regard.

Table 1: Shows % dissolution of calcium oxalate (CaOx) by Mentha piperita leaves extract.
% of dissolution of calcium oxalate
S.No
1.
2.
3.

GROUPS
Blank
Positive Control
Methanolic extract
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0
81
98.1
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Figure 1: In vitro experimental model setup to evaluate antiurolithiatic activity.
Figure 1(a): Decalcification of egg shell in 10% Acetic acid overnight.

Figure 1(b): Decalcified Eggs

© 2018, IJPSM All Rights Reserved, www.ijpsm.com

25

Manasa Reddy.J et al, Int. Journal of Pharmaceutical Sciences and Medicine (IJPSM),
Vol.3 Issue. 8, August- 2018, pg. 22-28
ISSN: 2519-9889
Impact Factor: 3.426
Figure 1(c): Egg membrane along with the contents suspended into the 0.1 M Tris buffer.

4. CONCLUSION:
In vitro urolithiasis has been performed on the selected plant Mentha piperita by using the standard drug, Neeri. The
work was performed by using in vitro antiurolithiatic model for calculating percentage dissolution of kidney stone.
Methanolic leaf extract of Mentha piperita shows highest dissolution than standard drug Neeri. This study has given
primary evidence for Mentha piperita as the plant which possess antiurolithiatic property.

Acknowledgement
We sincerely thankful to our principal Dr. A.Ramesh and staff members, Director and chairman of our college
Vishnu Institute of Pharmaceutical Education and Research (VIPER) for supporting us.

© 2018, IJPSM All Rights Reserved, www.ijpsm.com

26

Manasa Reddy.J et al, Int. Journal of Pharmaceutical Sciences and Medicine (IJPSM),
Vol.3 Issue. 8, August- 2018, pg. 22-28
ISSN: 2519-9889
Impact Factor: 3.426

REFERENCES:
1. K.V.S.R.G. Prasad, D. Sujatha, K. BharthiHerbal drugs in urolithiasis: a review Pharmacog Rev, 1 (1) (2007), pp. 175-178
2. Khan SR. Interactions between stone-forming calcific crystals and macromolecules. Urol Int. 1997;59:59–71.
3. Mitra SK, Gopumodhavan S, Venkataranganna MV, Sundaran R. Effect of cystone, a herbal formulationon glycolic acidinduced urolithiasis in rats. Phytother Res. 1998;12:372–4.
4. Khan SR. Interactions between stone-forming calcific crystals and macromolecules. Urol Int. 1997;59:59–71.
5. Hadjzadeh M, Khoei A, Hadjzadeh Z, Parizady M. Ethanolic extract of Nigella sativa L. seeds on ethylene glycol -induced
kidney calculi in rats. Urology Journal. 2007; 4:86-90.
6. Baumann JM. Stone prevention: why so little progress? Urological Research 1998; 26:77-81.
7. Leonetti F, Lechevallier E, Dussol B, Berland Y. Lithiase Urinaire—La Revue du Praticien 1996; 26:1557-1567.
8. Radha singanallur Ramu,Ravi Doraiswamy and Hiran Mai Yadav (2017). Antiurolithiatic activity of Aqueous bark extract of
Crateva Magna Lour. (DC). International Journal of Research in Ayurveda and Pharmacy.8 :271-278.
9. Valente JSS, Fonseca AOS, Denardi LB, Dal Ben VS, Filho FSM, Baptista CT, Braga CQ, Zambrano CG, Alves SH, Botton
SA, Pereira DIB. In Vitro Susceptibility of Pythium insidiosum to Melaleuca alternifolia, Mentha piperitaand Origanum vulgare
Essential Oils Combinations. Mycopathologia., 2016 Aug; 181(7-8): 617-22.
10. Muhammad F, Wiley J, Riviere JE. Influence of some plant extracts on the transdermal absorption and penetration of marker
penetrants. Cutan Ocul Toxicol., 2016 Mar; 30: 1-7.
11. Johari NZ, Ismail IS, Sulaiman MR, Abas F, Shaari K. Acute toxicity and metabolomics analysis of hypocholesterolemic
effect of Mentha piperita aqueous extract in Wistar rats. International Journal of Applied Research in Natural Products., 2015;
8(1): 1-11.
12. Ferreira P, Cardoso T, Ferreira F, FernandesFerreira M, Piper P, Sousa MJ. Mentha piperita essential oil induces apoptosis in
yeast associated with both cytosolic and mitochondrial ROSmediated damage. FEMS Yeast Res., 2014 Nov; 14(7): 1006-1014.
13. Figueroa-Pérez MG, Gallegos-Corona MA, RamosGomes M, Reynoso-Camacho R. Salicylic acid elicitation during
cultivation of the peppermint plant improves anti-diabetic effects of its infusions. Food Funct., 2015 Jun; 6(6): 1865-1874.
14. David EFS, Mischan MM, Marques MOM, Boaro CSF. Physiological indexese macro- and micronutrients in plant tissue and
essential oil of Mentha piperita L. grown in nutrient solution with variation in N, P, K and Mg levels. Rev. Bras. Pl. Med., 2014
Mar; 16(1): 97-106.
15. Liu X, Sun ZL, Jia AR, Shi YP, Li RH, Yang PM. Extraction, preliminary characterization and evaluation of in vitro
antitumor and antioxidant activities of polysaccharides from Mentha piperita. Int J of Mol Sci, 2014; 15(9): 16302-16319.
16. Barbalho SM, Damasceno DC, Spada AP, Silva VS, Martuchi KA, Oshiiwa M, Machado FM, Mendes CG. Metabolic Profile
of Offspring from Diabetic Wistar Rats Treated with Mentha piperita (Peppermint). Evid Based Complement Alternat Med.,
2011 Apr; 430237.

© 2018, IJPSM All Rights Reserved, www.ijpsm.com

27

Manasa Reddy.J et al, Int. Journal of Pharmaceutical Sciences and Medicine (IJPSM),
Vol.3 Issue. 8, August- 2018, pg. 22-28
ISSN: 2519-9889
Impact Factor: 3.426
17. Rodriguez-Fragoso L, Reyes-Esparza J, Burchiel SW, Herrera-Ruiz D, Torres E. Risks and benefits of commonly used herbal
medicines in Mexico. Toxicol Appl Pharmacol., 2008 Fev 15; 227(1): 125-135.
18. Unnate Atodriya; Roshni Baard; Siddi Upadhya and Umesh Upadhyay (2013). Phytochemistry, 2(2): 209-213.
19. Michael Dickson and Jean paul Gagnon(2004).Key factors in the rising cost of new drug discovery and development.Nature
Reviews Drug Discovery,3:417-429.
20. Kamboj V.P (2000).Herbal medicine.Current Science Association(JSTOR),78(1):35- 39.
21. Archana R.Dhole,Vikas R.Dhole,Chandrakant S. Magdum,Shreenivas Mohite (2013).Herbal Therapy for Urolithiasis: A
Brief Review.Research Journal of Pharmacology and Pharmacodynamics.5(1):6-11.
22. Subramoniam.A,P.Pushpangadan(1999).Development
Pharmacology.31(3):166-175.

of

phytomedicines

for

liver

disease.Indian

Journal

of

23. Sanjay M,Jachak and Arvind saklani(2007).Challenges and opportunities in drug discovery from plants.Current Science
Association(JSTOR),92(9):1251-1257.
24. Ramachandran.S,Vijayakumar.T.M,Sai sandeep.V,Ramsai.K and Dhanaraju.M.D (2011).Antilithiatic Activity of Poly Herbal
Extracts on Ethylene glycol-Induced Lithiasis in Rats.European Journal of Biological Sciences,3(2):36-39.

© 2018, IJPSM All Rights Reserved, www.ijpsm.com

28

