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ABSTRACT 

Objective: This in vitro study was carried out to evaluate the anti-urolithiatic activity of the methanolic extract of the Cucumismelo seeds on 

experimentally prepared calcium oxalate crystals which was prepared by the homogeneous precipitation method in the laboratory.  

Methods: The crude extract was prepared by the soxhlet extraction method and the extraction was done until all the compounds get extracted into 

the solution and solvent was evaporated by rotary evaporator. Extracts were stored in an airtight light-resistant container at 4 °C in a refrigerator 

for further analysis. 

Results: Seed extract of Cucumismelo showed maximum efficiencies in the dissolution of the calcium oxalate crystals. Cystone drug was used as the 

standard. This in vitro study has shown that the methanolic extract of the seeds of Cucumismelo has the potential anti-urolithiatic activity when 

compared with the standard. 

Conclusion: This in vitro study has given the primary evidence that the extract of seeds of Cucumismelo has the anti-urolithiatic activity. In vivo 

studies can be carried out on the seed extract of Cucumismelo for further investigations. 
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INTRODUCTION 

Stone formation in the human body is the oldest and very painful 

urologic disorder which forms due to the change in lifestyle and 

dietary factors. Formation of stones or calculi is called as the lithiasis 

which approximately occurs 12% of global population. If the stones 

are formed in the kidney is called as nephrolithiasis and the 

formation of calculi in the urinary bladder, ureter or anywhere in the 

urinary tract is known as urolithiasis [1]. 

The word “Urolithiasis” is derived from Greek as “Urone” for urine 

and “Lithos” for stones. Urolithiasis is one of the major diseases of 

the urinary tract with increasing prevalence and incidence in the 

world. This urologic disorder occurs in approximately 12% of the 

global population and it is more common in male than female [2]. Its 

recurrence rate is high 14% after one year, 25%-31.5% after five 

years, 49%-52% after ten years, 72% after twenty years [3]. 

This kidney stone formation is a multistep process which is the 

result from the influences of epidemiological, biochemical and 

genetic risk factors [4]. The formation of the kidney stones involves 

several phytochemical events beginning from the crystal nucleation, 

aggregation, and end with retention within urinary tract [5]. Before 

the crystal nucleation supersaturation will be take place. Urinary PH, 

Ionic strength, Solute concentration and a complexion like factors 

are affected on the supersaturation process [6]. 

According to the National Institution of Health of the United State, 

approximately one person in ten develops urinary stones during 

their lifetime [7]. Although such data regarding Sri Lanka are not 

available according to Abeygunasekara 2011[8]. But some studies 

have suggested a high intake of fluoride act as promoters for the 

formation of kidney stones. When the fluoride level in drinking 

water is rise from 3.5 to 4.9 ppm prevalence of urolithiasis is 4.6 

times higher than the normal condition. Water wells in dry zone 

areas in Sri Lanka such as Anuradhapura, Polonnaruwa, and Ampara 

contain fluoride content greater than 3 ppm.  

Treatments for the urolithiasis are varies depending on the 

composition, location, patient factors and size of the stones in the 

urinary tract. For the treatments of small calculi can be managed by 

consuming a considerable amount of drinking water for a day also 

by treating with the ∝-blockers to flushing out the small stones 

(Medical expulsion therapy). For the treatment of large stones can 

be done by using extracorporeal shock wave lithotripsy (ESWL) 

which break the large stones into tiny pieces. This therapy is high 

expensive and may damage to the urinary system [9]. Also, they do 

not prevent the formation of new stones [10]. 

Using medicinal plants for the treatment of the urolithiasis is not 

only simple, less side effects but also cost-effective. According to the 

World Health Organization (WHO) about 70% of global populations 

are using indigenous medicines to cure various diseases.  

Lots of medicinal plants have been using as traditional health care 

system from the centuries in folk and ayurvedic treatments. Some 

medicinal plants have been reported which use for the treatments of 

urolithiasis in folk and ayurvedic medical practices and they have shown 

a significant effect on in vitro and in vivo anti-urolithiatic activity in 

researches which have been done. So, this study was carried out based 

on the medicinal plants which selected for the evaluation of in vitro anti-

urolithiatic that have been reported to have anti-urolithiatic property 

according to the ayurvedic medicinal system in Sri Lanka and in this 

study calcium oxalate was prepared by mixing calcium chloride 

dihydrate and sodium oxalate in laboratory condition by homogenous 

precipitation method. Even though differences between naturally 

occurring kidney stones and experimentally prepared stones have 

existed, the study was carried out as an experimental study or as the first 

step for the drug discovery. If there any significant results are obtained, 

the study can be proceeded by using stones removed from the patients 

who affected by the kidney stones. 

MATERIALS AND METHODS 

Collection of plant materials 

The fruits of Cucumismelo were collected in the month of October 2017 

from the Thirunelvely local market area and farm areas in kondavil, 

Jaffna, Sir Lanka. The materials were authenticated by the department of 

botany, University of Jaffna. The seeds were removed from the strips and 
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were washed thoroughly with the tap water followed by distilled water. 

Then seeds were shade dried for three weeks and were pulverized.  

Reagents used 

Methanol, Sodium oxalate, Tris buffer, Calcium chloride, Potassium 

permanganate (KMnO4), Conc. Sulphuric acid (H2SO4), Mayer’s 

reagent, Wagner’s reagent. 

Extraction process 

Methanolic extract was obtained by using 200g of powdered seeds 

and using 400 ml of methanol in soxhlet apparatus at 64 °C 

temperature until all the compounds were extracted into the 

solvent. The extract was evaporated and concentrated by using 

rotary evaporator at 45 °C temperature. Further, dried extract was 

stored in an airtight, light-resistant container at 4 °C in the 

refrigerator for further analysis [11]. 

Preparation of calcium oxalate crystals by homogeneous 

precipitation method 

Calcium Chloride dihydrate (4.41g) dissolved in distilled water and 

Sodium Oxalate (4.02g) dissolved in 2N Sulphuric acid were taken 

into separate beakers and both solutions were mixed together to 

react with stirring until Calcium oxalate precipitate formed. Excess 

Sulphuric acid was removed by washing with Ammonia solution and 

distilled water respectively. It was allowed to dry at 60 °C for 4 h [6]. 

Preparation of semi-permeable membranes from farm eggs 

The apex of eggs was punctured by a glass rod to remove the entire 

content. Empty egg shells were washed thoroughly with distilled 

water and placed in a beaker consisting 2M HCl for an overnight 

which caused complete decalcification. Then membranes were 

washed with distilled water and they were placed in ammonia 

solution for neutralization of acid traces in the moistened condition 

for a while. Then they were rinsed with distilled water and Stored in 

a refrigerator at a pH of 7-7.4 [6]. 

Evaluation of anti-urolithiatic activity by the titrimetric method 

Totally 9 semi-permeable membranes were prepared and exactly 5 mg 

of calcium oxalate crystals and four different concentrations (10 mg, 20 

mg, 30 mg, 40 mg) of extracts and standard (Positive control) were 

placed in separate membranes and they were sutured carefully. One 

sample which contained calcium oxalate crystals only was used as the 

negative control. These were allowed to suspend in the separate conical 

flasks which containing 100 ml of tris buffer solution (0.1M). All the 

conical flasks were incubated at 37 °C for 7 h. Then the content in the 

semi-permeable membrane was transferred into a test tube and 2 ml of 

1N sulphuric acid was added. The resulting mixture was titrated against 

the standard KMnO4 solution until the light pink colour was observed. 

This whole procedure was repeated three times to get the accurate 

results. The dissolution percentages of the calcium oxalate crystals were 

calculated for each sample to evaluate the activity [6]. 

Phytochemical analysis 

Chemical tests were carried out on the plant extract using standard 

procedures to identify the constituent molecules as described by 

sofowara and co-workers. Aqueous and ethanolic extracts of 

Cucumismelo seeds were prepared. Then phytochemical analysis 

was carried out on these plant extracts. 

RESULTS AND DISCUSSION 

The formation of urine stones is a complex process which has several 

steps such as supersaturation, nucleation, growth, aggregation, and 

retention [12]. High intake of dietary calcium may inhibit the formation 

of kidney stones rather than causing the stones [13]. Phytochemicals 

such as Terpenoids, Tannins, alkaloids, and saponins can be responsible 

for the anti-urolithiatic activity of the plant extracts. Some 

phytochemicals which may be effective for the dissolution of the calcium 

oxalate kidney stones are Kaempferol-3-rhamnoside and Kaempferol-3-

rhamnogalactoside, triterpenes such as botulin and tannins [14].  

In this study, the anti-urolithiatic activity of the methanolic extract 

of Cucumismelo seeds was compared with the standard drug 

cystone. Plant extract shows a considerable amount of anti-

urolithiatic activity as the standard cystone drug. 

The dissolution percentage by the extract of Cucumismelo seed at 10 mg, 

20 mg, 30 mg and 40 mg concentrations were 67.5(±0.525)%, 

77.1(±0.094)%, 80.9(±0.340)%, 85.9(±0.573)% respectively. Dissolution 

percentage by the standard drug cystone at 10 mg, 20 mg, 30 mg, and 40 

mg were found to be as 59.6(±0.432)%, 64.2(±0.163)%, 74.8(±0.283)% 

and 78.3(±0.249)% respectively. Dissolution percentage for the control 

test was 22.1(±0.249) %. Phytochemical analysis of the ethanolic and 

aqueous extracts of the Cucumismelo shows the positive results for the 

presence of alkaloids terpenoids. The research findings revealed that 

even though cystonepolyherbal drug has high dissolution ability, 

methanolic extracts of Cucumismelo seeds also have considerable anti-

urolithiatic activity.  

 

 

Fig. 1: Decalcified eggs 

 

 

Fig. 2: In vitro experimental model setup 

 

 

Fig. 3: Anti-urolithiatic activity of the standard and sample
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Table 1: Preliminary phytochemical screening 

Test name Aqueous/Ethanolic extract 

Mayer’s test + 

Wagner’s test + 

Saponin + 

Libermann-Budhard’s test - 

Phenolic groups - 

Flavonoids - 

Terpenoids + 

Phlobatannin - 

(+) indicate the presence and (–) indicate 

 

CONCLUSION 

Humankind is known as suffering from urinary stone diseases which are 

a common and most painful disease found in all around the world. Uses 

of pashanabheda plants in the treatments of the urinary calculi are most 

popular in the Ayurvedic and folk medicines. Cucumismelo plant was 

selected according to the literature found in the Sri Lankan ayurvedic 

medicines. Methanolic extract of the Cucumismelo seeds has the high 

anti-urolithiatic activity compared to the standard polyherbal drug 

cystone. This research work has given the primary evidence for the 

presence of anti-urolithiatic property of the seeds of Cucumismelo. 
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