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ABSTRACT

Kidney stones are from dietary minerals in the urine and there is no suitable drug to use in clinical therapy.
Traditionally it is known that Tridax procumbens leaf juice possess antilithiatic property. Calcium oxalate (CaOx)
crystal nucleation was significantly inhibited by the presence of Tridax procumbens extract, when compared to
control. The effect of |eaf extract on crystal growth assay performed showed a concentration dependent trend. The
result of crystal aggregation assay reiterates the fact that the plant extract could readily inhibit crystal formation,
which clearly indicates the antilithiatic activity of the plant Tridax procumbens.
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INTRODUCTION

A kidney stone, also known as a renal calculusephnolithiasis, is a solid concretion or crystagagation formed
in the kidneys from dietary minerals in the ufinBach year, people make almost 3 million visithéalth care
providers and more than half a million people goetnergency rooms for kidney stone problémégarious
etiological factors have been attributed to stoaemftion that includes hereditary, dietary, geobiegd and
infective diseases. The recurrence rate is highgt®aore than 50 percent.

The most common type of kidney stone is calciumtaioing stones, represent about 80% of all cageset
typically contain calcium oxalate (CaOx) eitherradoor in combination with calcium phosphate. Catcioxalate
stones are of two forms, calcium oxalate monohgd(&@OM) or calcium oxalate dihydrate (CGDLCOM is
thermodynamically more stable form, is observedudetly in clinical stones than COD and it has greaffinity

for renal tubular cells, thus responsible for tberfation of stones in kidndyHuman possess mechanisms that
biologically controls as well as prevent COM cryl&ation in urine by inducing inhibitors that dease nucleation,
growth and aggregation of COM crysfals

Herbal drugs have created interest among the péagiause of its clinically proven effects like immomodulation,
adaptogenic and antimutagenic. The excess intalgyrghetic drugs results in higher incidence ofeade drug
reactions which has motivated humans to returratare for safe remedits

Tridax procumbens is a plant belonging to the Asteraceae family,olittiave worldwide distribution. Local people
known it as “Ghamara” (Hindi), Gaddi Chemanthi ({igh), Thata poo (Tamil), in English popularly cdlleoat
buttons’ and is dispensed for “Bhringraj”’ by sonfdle practitioners of Ayurveda. The phytochemmaleening of
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T. procumbens revealed the presence of alkaloids, saponinspfilaids (catechins and flavones), fumaric acid,
carotenoids and tannins. It is rich in carotenog#gonins, oleic acid and ions sodium, potassiughcatcium. Its
flower reported to be rich in Luteolin, glucolutegl quercetin and isoquercetin. It is known for iitismber of
pharmacological activities like anti-inflammatofyepatoprotective activity, wound-healing, antidtabectivity,
immunomodulating property, dysentery, diarrhoea prainotes the growth of hair, and as well as awtiofial
activity against both gram-positive and gram-negatbacteria. Its leaf juice has antiseptic, in®édsl and
parasiticidal properties, as a remedy against cmiyitis. Traditionally, used to check haemorrhdgam cuts,
bruises and wounds, also as insect repellent ti®also used as bioadsorbent for chromium (V1)

The present investigation aimed to better undedstae role ofT. procumbens in urinary stone formation. We
evaluated the effect of series of extracts (solvewith different polarity) of this plant (leavesh ocCaOx
crystallization inducedh vitro.

MATERIALSAND METHODS

Preparation of T.procumbens extracts
The leaves offridax procumbens were collected fresh from our university campusaged and shade dried. The
dried leaves were powdered and passed througlotiveesieve (0.2mm).

About 10g of the powdered sample was taken inralitd and placed in a Soxhlet apparatus and waaatett by
hot percolation method using 200ml of solvents wiitkareasing polarity namely petroleum ether, bepzen
chloroform, ethyl acetate, ethanol, methanol angeags. The extraction was carried out until thefphaaterials
become colourless. The extract was collected aagaated in a boiling water bath at 60°C. The residas kept
in a sterile, air tight container and stored irefrigerator.

The various concentrations of the plant sampleete&ir their inhibitory potency were 50 pg/mL, 40§/mL, 200
pg/mL, 400 pg/mL, 800 pug/mL, 1600 pg/mL and 3200mlgwhich were prepared at the time of experimdoig
with a control (no extract).

Invitro Calcium Oxalate Assay
The physicochemical theory of stone formation aigi urine as a supersaturated solution in whicmolgenous or
heterogeneous nucleation can lead to initiatioorggtal formation, which can then aggregates andigr

Nucleation Assay

The method used was similar to that described bynileuinet al® with some minor modifications. Solutions of
calcium chloride and sodium oxalate were prepamghtely at a final concentration of 3mM/L andnOMyL
respectively in a buffer containing Tris 0.5mM/LdaNaCl 0.15mM/L of pH 6.5. Both the solutions wéiteered
thrice. For the assay, 950ul of calcium chloridd @arying concentration of plant extract were fipetout against
a reagent blank (without extract). To this added@®f sodium oxalate and shook well at least f@n@nutes. The
absorbance was measured at 620nm.

Growth assay

The percent inhibition of CaOx crystal growth thaas induced in vitro was evaluated in the presenfcé.
procumbens extract by the procedure described by Chaudsrgl.’. 4mM calcium chloride and 4mM sodium
oxalate of 1ml each were added to a 1.5ml of smhutiontaining NaCl (10mM) buffered with Tris (10md) pH
7.2. To this 30ul of calcium oxalate monohydratgstal slurry (1.5mg/ml acetate buffer) was addeghstimption
of oxalate begins immediately after calcium oxalatnohydrate crystal slurry addition and was maeidfor 600
seconds for the disappearance of absorbance atr@l¥Vvhen plant extract was added into this solyti@pletion
of free oxalate ions will decrease if the extradtibits calcium oxalate crystal growth. Rate ofuetibn of free
oxalate was calculated using the baseline valudtandalue after 30 seconds incubation with or etithe extract.
The relative inhibitory activity was calculatedfaows:

% relative inhibitory activity = ((C-S)/C) x 100

Where ‘C'’ is the rate of reduction of free oxalatéhout any extract and ‘S’ is the rate of reductif free oxalate
with Tridax procumbens extract.
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Aggregation Assay

The CaOx crystal aggregation inhibition in preseoftthe extract off. procumbens was determined by the method
of Hesset al.’®. Calcium oxalate monohydrate crystal seeds wezpgsed by mixing calcium chloride and sodium
oxalate at 50 mM/L. Both the solutions were equétbd to 60°C in a water bath for 1hour and theslembto 37°C
overnight. The crystals were harvested by centafiog and then evaporated at 37°C. Calcium oxahateohydrate
crystals were used at a final concentration of @/®mhbuffered with Tris 0.05M / L and NaCl 0.15M./at pH 6.5.
Experiments were conducted at 37°C in the absehdbeoplant extract after arresting the stirrindneTrate of
aggregation (Ir) was estimated by comparing th@eslof the turbidity in the presence of the extraith that
obtained in the control.

Ir = (Turbidity of sampléTurbidity of control) x 100

Statistical Analysis
Data were expressed as mean values of three indiepeexperiments (each in triplicate) and analylzgdhe
analysis of variance (one-way ANOVA) to estimate tlifference between values of extracts tested.

RESULTSAND DISCUSSION

The various extracts were subjected to nucleatgsayto identify the best suited solvent for extoerc of T.
procumbens for treating lithiasis. Among the various solvetdsted, the ethylacetate extract was found to G m
effective, even with the lowest concentration tesfEhis was followed by ethanol, methanol, aquechgroform,
benzene and petroleum ether extracts.

Inhibition of CaOx crystal nucleation by Tridax procumbens

Figure 1. Depicts the effect of different concetitma of the ethylacetate extract Bfprocumbens on the nucleation
of calcium oxalate crystals. The percent inhibitwith regard to the control (without extract) wasifid to be in the
range of 52-221%. The percentage inhibition wasstonly increased with increase in concentrationTof
procumbens. The inhibitory activity was found to be more piiaent at higher concentration of the plant extract.
The results were in agreement with Atmani and Khain which the extract oHernaria hirsute was found to
possess antilithogenic effect. Plate 1. Exhilhitsresults of nucleation assay, with and withoatektract.

Figure 1. Effect of Tridax procumbens ethyl acetate extract on nucleation of CaOx
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Plate 1. Effect of Tridax procumbens on CaOx crystal nucleation
(Light microscopy, 40x)
a. without extract

b.with extract

Inhibition of CaOx crystal growth by Tridax procumbens

Figure 2. demonstrates the percentage inhibitimwshby T. procumbens on the calcium oxalate crystal growth.
The ethylacetate extract ®f procumbens showed inhibition in a concentration dependent reanfhe results of the
present study were in agreement with Baetoal'? and Beghaliat al*® with the extracts oPhyllanthus niruri and

Algerian medicinal plant respectively. Plate 2. &hdhe light microscopic view of CaOx crystal grbvih presence
and absence of the plant extract.

Figure 2. Effect of Tridax procumbens ethyl acetate extract on CaOx crystal growth
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Plate 2. Effect of Tridax procumbens on CaOx crystal growth
(Light microscopy, 40x)

a. without extract

b.with extract
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Decrease in crystal size and transformed COM to @DBtals, which are less likely to attach with #idney
epithelial cells than COM crystals. Surface stroesuof COM and COD differ in their affinities foelt membrane.
COM has a higher affinity for renal tubule celldddor cell membranes than COD. A preferential apison to cell
membranes of COM crystals induces kidney stonegreds COD prevents kidney stones because it i$yeasi
excreted in the urirté

Inhibition of CaOx crystal aggregation by Tridax procumbens

Aggregation is the clumping of small particles ina large one. The inhibitory potential of the agtrwas tested
with varying concentrations in the aggregated Ca@stal. The crystal aggregation in presence aftmatract was
presented in Figure 3, which showed an increasehibition with the increase in concentration oé tbxtract. The
inhibition percent was found to be in range of &2%. A drastic increase in inhibition was obserirethe extract
concentration of 800ug/mL, 1600pg/mL and 3200ug/hl3, 127 and 152% respectively) when compared to
50pg/mL, 100pg/mL, 200ug/mL and 400pg/mL (64, TR2aBd 94% respectively). Barros et al (2003) regubthat

in vitro studies using the plant extract Rifiyllanthus niruri reduces CaOx crystal aggregation. Patel et alQR01
revealed that the alcoholic extract of the pl&®dalium murex causes inhibition of crystal formation and
aggregation as compared to its aqueous extract.

Figure 3. Effect of Tridax procumbens ethyl acetate extract on CaOx aggr egation
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Plate 3. Effect of Tridax procumbens on CaOx crystal aggregation
(Light microscopy, 40x)
a. without extract b.with extract

CONCLUSION

In the present study, in presence of plant extrabtslength and width of the crystals were reduddw average
length of the crystal grown in the presence ofititigbitors (extracts) was less than that of thet@drsample. It was
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found that extracts used in this study inhibitedeptally the nucleation, growth and aggregatioag#s of stone
formation.
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