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Abstract

 Abutilon indicum L. is one of the well-known medicinal plants used in 
treatment of various metabolic disorders. In the present study, the aqueous 
extracts of fresh leaves were used for phytochemical analysis and determination 
of antilithiatic activity in the plant. It was found out that the plant leaves possess In 
vitro Calcium oxalate crystal inhibition potential i.e antilithiatic activity, which was 
evaluated and compared with positive control tri-sodium citrate both in various 
concentration (10 – 100 mg/ml). In proposed work, the antilithiatic activity was 
screened using slide gel method and agar gel overlay assay method, which 
was the novel method for qualitative and quantitative estimation of antilithiatic 
potential. 
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analgesic and to treat leprosy, ulcers, headaches, gonorrhea, and 
bladder infection [12]. Alkaloids, flavonoids, Steroids and Terpenoids 
have been isolated and characterized from this genus in the literature 
survey [13-16].

 The present study explains the phytochemical evaluation of 
A. indicum L. by standard methods [18,19]. The calcium oxalate 
inhibitory potential was also studied with few novel techniques; 
Agar gel overlay for qualitative and quantitative characterization of 
antilithiatic activity and Slide gel method for antilithiatic potential 
using aqueous extract of A. indicum was also performed [17]. 

Material and Methods
Materials

All the chemicals used were of analytical grade. Double distilled 
water was used in all the experiments. CaCl2 (Calcium chloride), 
(NH4)2C2O4 H2O (Ammonium oxalate), Na2C2O4 (Sodium 
oxalate) and NaCl (Sodium chloride), NaCl was purchased from 
Qualigens, Thermo scientific. Bactoagar was purchased from Hi-
media Laboratories, Mumbai, India. Alizarin red S was purchased 
from Sigma-Aldrich, San Diego, USA.

Collection of plant 
The plant material Abutilon indicum was collected from Melghat 

forest region, Amravati. The Herbarium specimen was prepared, 
authenticated by its morphological characters and submitted to 
Department of Biotechnology, Sant Gadge Baba Amravati University 
with accession number SGBAU-DBT-06. 

Extract preparation
Leaves of A. indicum were thoroughly washed in tap water and 

allowed to dry completely in shade. Further the 15 gm material was 
crushed in mortar and pestle in 100ml distilled water. The extract 
was collected in 50 ml centrifuge tubes and centrifuged at 4000 rpm 

Introduction
Kidney stone formation is one of the most common metabolic 

disorders of world population. Almost 12% population is suffering 
with these. Previous data confirms male patients are more in numbers 
as compare to females [7]. Prominent evidence of kidney stone has 
been increased over the last years  and the age of onset is decreasing. 
With these, the recurrence rate is high more than 50% after ten years 
[1,2]. This difference is higher in man as compare to women it is due 
to enhancing and reducing capacity of testosterone and estrogen 
respectively [3]. The stone formation may be at any site of the urinary 
system  i.e. kidney, bladder or urinary tract with variable size [4]. It 
has observed that in more than 60% of kidney stones are of CaOx 
(calcium oxalate) type, which exists in the form of COM (calcium 
oxalate monohydrate) and COD (calcium oxalate dihydrate). There 
are various factors, which enhance and prevent stone formation 
[5]. Our diet and lifestyle are the major biological events which are 
responsible for stone formation [6]. There are a number of medicinal 
plants used in India, which claim for treatment of kidney stones 
[8]. Abutilon indicum L. is one of the well-known plants possessing 
antilithiatic potential, as the litholytic property of Abutilon indicum 
L. has explained in earlier reports [9].

Abutilon indicum (Indian Abutilon, Indian mallow; is a small 
shrub in the Malvaceae family, native to tropic and subtropical 
regions of America, Africa and Australia sometimes cultivated as an 
ornamental [10]. A .indicum is called as “Kanghi” in Hindi, “Atibala” 
in Sanskrit and Marathi. It is found as a weed near Himalaya’s 
tracts and is considered invasive on certain tropical islands [11]. A. 
indicum has been with well reputed potential in “Siddha” system 
of Ayurveda having high potential as a remedy for jaundice, piles, 
ulcer and leprosy. In traditional medicine, A. indicum’s various parts 
are used as a demulcent, aphrodisiac, laxative, diuretic, sedative, 
astringent, expectorant, tonic, anti-inflammatory, anthelmintic and 
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at 40C temperature. The supernatant was collected and filtered by 
muslin cloth. Next it was allowed to evaporate and dried completely 
in sunlight. Further stored in deep freeze and used for analysis.

Qualitative phytochemical screening
The different qualitative chemical tests were performed for 

establishing profile of prepared plant extract for its chemical 
composition. Qualitative phytochemical analysis were done using 
the standard procedures. All the tests performed on extracts to detect 
various phytoconstituents present with the results were shown in 
Table 1.

Screening the antilithiatic activity of Abutilon indicum 
extract

Slide gel assay method: Slide gel method for screening 
antilithiatic metabolites was performed as per Schneider et al., (1983). 
One percent (1%) of bactoagar prepared in double distilled water, 
was heated to liquefy the agar and then smeared on the clean glass 
slides, the agar was allowed to solidify. On each slide four wells were 
prepared (spacing between wells was 0.5 cm distance longitudinally × 
1.25 cm distance perpendicularly). The slides prepared were divided 
into negative control (D/W only), sample (aqueous plant extract of A. 
indicum and positive controls (tri-sodium citrate). 

 A. indicum extract were prepared in sterile distilled water at 100 
mg/ml stock solution along with tri-sodium citrate and their dilutions 
were prepared in 10,  25,  40, 55, 70, 85 and 100 mg/ml for comparative 
evaluation of antilithiatic activity in variable assay methods. 

 The formation of CaOX crystals was carried out by introducing 
20 µl of 0.2 M calcium chloride and 20 µl of 0. 2M ammonium oxalate 
in the opposite wells and extract of A. indicum was added in two 
longitudinal wells for each concentrations. All the experimental slides 
were kept in the moist chamber for two hours. 

 Statistically significant differences within the area of the crystals 
formation between blank, control and A. indicum extract were 
studied. The effects of the A. indicum extract and positive control 
on the in vitro growth of calcium oxalate crystals compared with 
the blank by using the inhibition index (I). Absence of inhibition is 
indicated by I equals 0; whereas complete inhibition is shown by I 
equals 1.

 Inhibitory indexes were calculated by: 

  I = 1- (As/Ac)×100

Where, As = area of calcium oxalate crystals in presence of sample 
tested and 

 Ac = area of calcium oxalate crystals formed for the corresponding 
blank.

After the incubation, the activity was seen visually and Inhibitory 
indexes were recorded. The results for inhibitory potential of selected 
plants by slide gel method were recorded.

Agar gel overlay assay: Agar gel overlay method is one of the 
most significant method for qualitative and quantitative potential of 
compounds and any plant extracts [20]. In this method, a thick 20×30 
cm clean glass plate was used. On the glass plate 0.8% Bactoagar 
prepared in 0.2 M Calcium chloride (CaCl2) solution was spread 
and allowed it to solidify for 30 minutes. On the agar plate, five wells 
were prepared with spacing of 5 cm between each well by borer for 
each sample dilution, including positive control (tri-sodium citrate). 
Tri-sodium citrate was added in the range of 100 mg/ml to 500 mg/
ml. Aqueous extract of Abutilon indicum was prepared in 100 mg/ml 
stock and further diluted in different concentrations ranging from 0.4, 
0.8, 1.2, 1.6 and 2.0 mg/20μl. After loading of test samples, the entire 
assembly was incubated in moist condition in a closed chamber for 
24 hours for diffusion of sample loaded in wells. Ready experimental 
plates were deepened in 0.2 M ammonium oxalate solution for 10 
minutes. The results become visible in the form clear zone i.e. crystal 
inhibited zone against the white background. In order to visualize 
evident results the plates were further stained with 0.2% Alizarin 
red (S) at pH 6.5 for 5 minutes. The plates were removed carefully 
and dipped in distilled water for 15 seconds for destaining unwanted 
color. The zones were measured for both positive control and sample 
and were statistically analyzed.

Result and Discussion
Phytochemical analysis 

A. indicum has been subjected for aqueous extraction and 
preliminary phytochemical evaluation. The concentrated extract of 
A. indicum was brownish, gummy and sticky; it was stored in cold 
conditions for further study. The phytochemical analysis shown the 
existence of the number of phyto-constituents including Alkaloid, 
Carbohydrate, Phenol, Tannin, Saponins, Steroids, Gum and 
Mucilage whereas Glycosides, Anthraquinones, Proteins and Amino 
acid were found to be absent. The results are shown in Table 1. Earlier 
reports also support the presence of phytochemicals especially for 
Alkaloids and Phenols in A. indicum [21]. 

Slide gel assay
The slide gel assay for calcium oxalate crystal Inhibition was 

performed for aqueous extract of A. indicum along with positive 

NAME OF TEST TYPE OF TEST INFERENCE

ALKALOIDS

WAGNER’S TEST +

MAYER’S TEST +

HAGER’S TEST +

DRAGENDORFF’S TEST +

CARBOHYDRATES

MOLISCH’S TEST +

BENEDICT’S TEST -

FEHLING’S TEST -

PHENOLS & TANNINS

FERRIC CHLRIDE TEST +

GELATIN TEST -

LEAD ACETATE TEST +

GLYCOSIDES BORNTRAGERS TEST -

PROTEINS & AMINO ACIDS
BIURET TEST -

NINHYDRIN TEST -

SAPONINS FOAM TEST +

FATS & OILS SPOT TEST -

GUM & MUCILAGE +

STEROIDS +

ANTHRAQUINONES BORNTRAGERS TEST -

Table 1: Phytochemical screening of aqueous extracts of A. indicum L.

*(+) indicates presence and (–) indicates absence of phytochemicals.
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control The visible streak of CaOx crystal was Tri-sodium citrate, the 
inhibition of streak formation was measured by measuring the area 
of crystal streak which was deduced in the form of Inhibitory index 
using formula given in methods; results were statistically analyzed 
and shown in Table 2 and plotted in Graph I. The IC50 values were 
calculated using corresponding linear regression equations and 
goodness of fit values were presented. The inhibitory index plot 
represents the comparative CaOx inhibition activity in aqueous 
extract of A. indicum and Tri-sodium citrate (Positive control) in 
the range of 10 mg/ml to 100 mg/ml. Results suggest, In case with 
A. indicum activity was observed with 50% inhibitory concentration 
i.e. IC50 at 51.01 mg/ml, while in comparison, Tri-sodium citrate 
exhibited more significant IC50 value at 42.26 mg/ml. Similarly 
the slide gel method is reported to be suitable for the screening of 
antilithiatic activity in Plantaga major L. and Orthosiphon stamineus 
respectively [22,23].

Agar gel overlay assay
The aqueous extracts of A. indicum and Tri-sodium citrate 

(positive control) were analyzed for calcium oxalate crystal inhibition 
on agar gel by well diffusion technique. The results were recorded in 
the form of inhibitory area and percent area inhibition, as summarized 
in Table 3 and Graphs IIa, IIb. The percent inhibition values were 
calculated for aqueous extract of A. indicum and Tri-sodium citrate, 
which confirm that the Tri-sodium citrate showed more CaOx crystal 
repressive activity followed by A. indicum, as shown in Figure 1 & 2.

Conclusion
The earlier studies proposed methods for measurement of 

antilithiatic activity of medicinal plants, but the present studies provide 
the simple, rapid and robust method of qualitative and quantitative 
screening for antilithiaitc potential of medicinal plant extracts agar 

Graph I: Effect of increasing concentrations of positive control (Tri-sodium 
citrate) and Abutilon indicum  L. extracts on Calcium oxalate Inhibitory index.

CONC
(mg/ml)

Inhibitory Index IC 50 Linearity Equation R2 (GOODNESS OF FIT)
Tri-sodium citrate 

(±S.E.M.)
A.indicum
(±S.E.M.)

Tri sodium 
citrate A. indicum Tri sodium citrate A. indicum Tri sodium 

citrate A. indicum

10 7.20±6.15 14.28±00

42.26 51.01 Y = 0.9307*X + 10.66 Y = 0.6377*X + 17.47 0.9117 0.9239

25 38.80±5.4 35.71±3.57

40 48.10±1.01 49.99±3.57

55 76.00±1.23 57.14±00

70 80.20±2.47 64.27±3.58

85 90.00±00 71.42±00

100 92.67±1.22 74.99±1.79

Table 2: Calcium oxalate Inhibitory Index of A.indicum L. aqueous extract by slide gel assay method.

CONC. 
(mg/
ml)

Tri- sodium citrate Abutilon indicum  L.

Percent inhibition 
(± S.E )

IC 50 
(mg/
ml)

CONC. 
(mg/ml)

Percent 
inhibition (± 

S.E)

IC 50 
(mg/ml)

100 20.48±1.25

466.90

20 0.00±0

395.64

200 27.12±1.19 40 0.65±0.16

300 36.59±1.27 60 1.21±0.22

400 43.98±2.27 80 2.29±0.13

500 50.81±1.17 100 3.03±0.10

Table 3: Percent Inhibitory values for Tri-sodium citrate  and A. indicum L. using 
agar overlay method.

*± S.E. represents standard error of Mean percent inhibition values.

 Graph II a. Tri-sodium citrate    Graph II b. Abutilon indicum 

Graph II: Effect of increasing concentrations of Tri-sodium citrate and 
Abutilon indicum L. extract on calcium oxalate Percent area inhibition. Error 
bars represent ± SEM (n=3).

Figure 1: Effect of positive control Tri-sodium citrate on CaOx crystal 
formation in agar gel inhibition assay (A-Before Staining with Alizarin red S, 
B-After staining with Alizarin red S).

Figure 2: Effect of Abutilon indicum  L. aqueous extract on CaOx crystal 
formation in agar gel inhibition assay (A-Before Staining with Alizarin red S, 
B-After staining with Alizarin red S).
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gel by well diffusion technique. A. indicum was never explored for 
its antilithiaitc activity, hence proposed study is extensively useful in 
herbal remediation in kidney stone disorders.
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