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Abstract - The presented study was being carried out to
evaluate the invitro anti-urolithiasis activity of a novel
combination including roots and seeds of Punarnava
and Cotton seed.

The in-vitro inhibition of commonly observed calcium-
oxalate crystal in most of the urinary caliculi has been
carried out by using a combination of extract by
different assay procedures. Artificial urine was prepared
by supersaturating with calcium oxide and urolithiasis
was studied by Nucleation assay and Aggregation assay.
Crystal inhibition in artificial urine was studied at
different time intervals using root and seed extract at
different concentrations 50, 100, 150, 200,250 mg/ul each
respectively. The comparison study was carried out
between the selected combination and marketed
formulation Cystone (Control).

Index Terms - Urinary calculi, Calcium oxalate,
Punarnava, Artificial urine, invitro assay.

ILINTRODUCTION

Urolithiasis (Nephrolithiasis) or kidney stone is
formation of urinary calculi at any level of urinary
tract. Urolithiasis is a multifactorial disease where
stones are formed at the location where the urinary
tract with its cause lying in series of events that lead to
faction of equilibrium between promoters and
inhibitors of crystallization in the urinary system. Less
volume of urine, urinary pH, presence of sodium,
calcium, oxalate etc. known to cause crystallization.
There are many perspectives for the treatment of
urolithiasis that include the use of various synthetic
and natural drugs. Renal calculi can be broadly
classified in two large groups: tissue attached and
unattached. Calculi are mainly united by calcium
oxalate monohydrate renal calculi, with a analyzed
attachment site to the renal papilla and basically
consisting of a core located near to the attachment site
(concave zone) and radially striated concentrically

IJIRT 153828

India

INTERNATIONAL JOURNAL OF INNOVATIVE RESEARCH IN TECHNOLOGY

laminated peripheral layers. Free calculi, with no
detectable site of attachment to papilla, are developed
in renal cavities of low or reduced urodynamic
efficacy and can exhibit diverse composition and
structures, according to reports published Randall's
first description of papillary calcifications and their
possible active role in the genesis of COM papillary
calculi.

Stone promoters and inhibitors:

Promoters Inhibitors

Calcium Citrate

Oxalate Pyrophosphates

Urate Magnesium

Sodium Osteopontin

Cysteine Glycosaminoglycan’s

Low urine pH Protease inhibitor’s

Tam Horsfall protein Urine, prothrombin fragment

Il. MATERIALS AND METHODS

A. Selection of plant Boerrhavia diffusa
(Punarnava) was selected from local areas of
konkan region whereas the seeds collected from
local market. Identification was done at
department of Agricultural Science, Horticulture
and technology( Sahyadri Shikshan Sanstha,
Sawarde.

B. Extraction of plant : Roots of punarnava were sun
dried , grinded to form fine powder . A sample of
50 g of dried powder was used for each extraction.
The dried samples were separately Soxhlet
Extracted in ethanol (100 ml/ gm dried weight) on
a heating mantle for 15 to 20 cycles at the
temperature of 50 °C.Each of the extracts was
concentrated and re-concentrated in petroleum
ether to remove fatty substances. The punarnava
extract solution was cooled and filtered using
Whatmann filter paper and condensed to
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decreased quantity of solvent using soxhlet
extractor. The extract was then dried in hot air
oven at NMT 100°C.

C. Phytochemical analysis : The Phytochemical
analysis was carried out for presence of —
Carbohydrates, Proteins, Steroids, Alkaloids,
Glycosides, Flavonoids, Phenols .

CHARACTERIZATION OF EXTRACT
A Punarnava :

Appearance : Amorphous in nature
Colour : Beigh

Odour : Characteristic

Melting Point : 125.15° ¢

B Cottonseed oil :

Appearance : Clear oil

Colour : Light golden colour
Odour : No characteristic odour
Melting Point : 343.55° ¢

I11.:PHARMACOLOGICAL INVESTIGATION/ IN
VITRO STUDY OF ANTIUROLITHIASIS
ACTIVITY : NUCLEATION ASSAY:#]

Ingredients Qty given for a Role
tablet
Punarnava 250 mg Anti urolithiatic

Cottonseed oil 250 pl Anti urolithiatic

Ginger powder 50mg Anti emetic

Starch 10 % Disintegrant
Lactose 110 mg Diluent
PVP in alcohol 5% Binder

Talc 2% Glidant

Mg. Stearate 1% Lubricant

In vitro antiurolithiatic assay was conducted by the
procedure as mentioned in literature . The assay was
carried out in the absence (control) and presence of
inhibitor (standard/extract/fraction). About 5 mM and
7.5 mM calcium chloride and sodium oxalate solutions
were made in a buffer composed of 50 mM Tris and
150 mM sodium chloride at pH 6.5. Stock solutions of
standard (cystone) and samples (extracts of roots )
were prepared at a concentration of 10 mg/ml. About
1 ml of calcium chloride was added in both the control
and sample sets. Additionally, 1 ml of distilled water
was added in the control set. On the contrary, 1 ml of
various dilutions of sample (200, 400, 600, 800, 100
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pg/ml) were added in the sample set instead of distilled
water. The onset of crystallization was achieved by the
addition of 1 ml of sodium oxalate solution to all the
sets. The tubes were incubated at 37° for 30 min after
which the absorbance was read at 620 nm using
SHIMADZU UV/Vis spectrophotometer. The
percentage inhibition of nucleation was calculated as
follows: percent inhibition=[(C-S)/C]x100, where,
C=turbidity of control set, S=turbidity of sample set.

B AGGREGATION ASSAY: [42

Aggregation assay was performed as per method
previously described by Hess et al. [2000] with minor
modifications. Briefly, freshly prepared solution of 10
mM calcium chloride di-hydrate and 1.0 mM sodium
oxalate, containing 200 mM NaCl and 10 mM sodium
acetate trihydrate, was adjusted to pH 5.7 .All
experiments were performed at 37 °C, using a
circulating water bath. For crystallization
experiments, 25 ml of sodium oxalate solution was
transferred into a beaker and placed in the hot plate
magnetic stirrer, which was maintained at 37 °C and
constantly stirred at 800 rpm. An additional 1 ml of
distilled water/standard (cystone) /extract were added
and finally calcium chloride solution (25 ml) was
added. The optical density was measured at 620 nm in
spectrophotometer (UV 1800, Shimadzu Corporation,
Japan) after addition of calcium containing solution,
on every 15 s over 5 min and then every 1 min over 10
min. Percent inhibition in the presence of cystone was
compared with the control by the following formula.
The percentage inhibition was calculated as: [1-
(Tsi/Tsc)]*100, where Tsc, the turbidity slope of the
control; and Tsi, the turbidity slope in the presence of
the inhibitor.

Formulation :

IV RESULTS & DISCUSSION

Compatibility studies : (A)
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(A+B)
A, B, A+B: are FTIR spectra of Punarnava,
Cottonseed oil & Mixture of both.
The FTIR proves compatibility of punarnava & cotton
seed oil with no characteristic changes.

Fig: (C+D)

C, D Shows DSC Spectra at 125.15° C, 343.55°C resp

of Drug & Oil.
C+D Spectra of mixture shows Compatibility with

eachother.

In vitro Anti- urolithiasis activity :

IR Spect_rum_ Groups Peaks ( CM-1) A : Nucleation assay :-
Boerhavia diffusa | -OH-(Strong) 3582.58
Linn -CH- 2940.72
-NH- 2720.52 y =0.0014x +0.402
C=0 1586.41 o R?=0.7966
Cotton seed oil -OH- 3471.46 80% e
-OH- 3008.58 L >
-C-OR- 1747.90 2 oo — g
-C=0 1588.09 £ aox
-NH- 2716.89 ® o
Mixture of | -OH-(Strong) 3483.63 i
Boerhavia -CH- 2932.80 0
diffusa+  Cotton | -NH- 2716.76 ’ oo e
seed oil. -C-OR--C=0 1748.78 Concentration (me]
1598.98 s PRI ;
Fig:1: Percent inhibition of Punarnava (ethanolic
extract)
DSC Spectras :
g e 100% y=0.0012x + 0.418
S80% R?=0.852
EGO% — /“
-g40%
X20%
0% - ; ; .
Rk e i 0 100 . 200 300
Concentration mg/ml
Fig: C Fig 2 Percent inhibition of Punarnara (aqueous
extract).
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Fig 3 Percent Inhibition of cotton seed oil.
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Fig 4 : Percent inhibition by mixture
and cotton seed oil )

(Punarnava

% Inhibition
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Fig 5 : Percent inhibition of control (Cystone tablet)

Stone formation begins with the onset of tiny crystals
in the Kidney. Crystals are composed of substances
such as calcium and oxalate that have been filtered into
the urine. These salts bind to form the central core
called the nuclei. The combination of solution of
calcium chloride and sodium oxalate resulted in the
formation of calcium oxalate crystals. The rate of
nucleation was estimated by the comparison of
induction time in the presence of the extract with that
of control. The absorbance was measured at 620nm.
An increase in crystal dissolution decreased the
turbidity of solution. The data represents that the
percent inhibition of crystals formation was directly
proportional to increase in  concentration of plant
extract, with maximum activity observed at 250mg
Punarnava+ 250 pl Cottonseed oil. Between two
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different extracts studied, the ethanoic extract of
Boerrhavia diffusa along with cottonseed oil was able
to render maximum inhibition against CaOx
crystallization on comparison with aqueous extract of
Boerrhavia diffusa as observed in results. The result of
the nucleation assay indicate that the interference of
the extracts with the crystal formation may be a
therapeutic strategy to hamper stone formation. This
ability of extract to reduce the nucleation and increase
the oxalate excretion in urine, and prevent the
precipitation of the CaOx crystals, indicate the
presence of inhibitory compound in the extracts.

B: Aggregation Assay :-

Aggregation assay

% inhibition
.
u Q
o o

=}

0 100 200 300 400
TIME (mins)

Fig: 6

Aggregation is the clumping of small particles into
larger ones. In this process, crystal solution adhere
together and form large particles. In various steps of
stone formation, crystal aggregation is more important
step rather than nucleation  because aggregation
occurs within a few seconds. The result of aggregation
assay showed a similar trend to that of the nucleastion
assay. Crystals treated the combination of drugs were
less aggregated, while the rate of inhibition elevated
with increase in concentration of the extract of
punarnava and cotton seed oil.[%1

Evaluation of Tablets:-

The hardness, thickness an friability of tablet were
found to be 4.25 Kg/sg.cm , 3.52 mm and 0.9%
respectively and the dispersion time of tablet was
found to be 3 min.

V1. CONCLUSION

A combination of drug is a medicine which includes
two or more active ingredients combined in single
dosage form. Boerhavia diffusa L. commonly known
as Punarnava is phytochemically rich in steroids,
alkaloids, glycosides, flavonoids and phenols.
Traditionally the plant is used in treatment of Anti
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diabetic,  Hepatoprotective, immunomodulatory,
Analgesic activity etc. Since the plant is used
traditionally as Hepatoprotective it is worthwhile to
evaluate its anti-urolithiatic activity. Cotton seed oil
is basically used as a food ingredient. It have emollient
properties and also help in maintaining or regulate
blood pressure. Thus can be consumed by patients
suffering from heart disease. In the reported study of
cotton leaf extract it has been said that urolithiatic
activity can be achieved. Hence the other part of cotton
planti.e. cotton seed was evaluated for anti urolithiatic
analysis. Using dried ethanolic extract of Punarnava
and cottonseed oil, phytochemical characterization,
U.V. Spectrophotometric determination, in-vitro anti
urolithiatic analysis was carried out. This study was
aimed to evaluate the anti urolithiatic activity of
combination used by in-vitro method. The activity was
compared to standard dosage form Cystone. Cystone
is a marketed dosage form used to treat urolithiasis
with multiple drugs incorporated in each tablet.
Thereafter a tablet formulation was developed
consisting of Punarnava, cottonseed oil, and ginger
powder. Ginger powder acts as an antiemetic. As in
urolithiasis emesis is the commonly encountered
effect due to nausea which propels out the
administered drug. Incorporation of ginger powder in
tablet formulation was aimed to overcome the
drawback and improve the residence time of dosage
form in body. The antiurolithiais activity was carried
out by in-vitro Nucleation and Aggregation assays (i.e.
artificial urine preparation/ crystal formation). The
ethanolic extract of roots of Punarnava and cottonseed
oil (250mg+250 pl ) was found to be effective at
greater extent. Hence the formulation was prepared
with the effective concentration of the combination of
drug. After completion of the experimental work we
are at the conclusion that ethanolic Punarnava root
extract along with cottonseed oil can be used readily
for preparation and characterization of new drug
delivery system.
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