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Abstract: Traditional herbal treatments is used for prevention and/or treatment of urolithiasis
with less expense and perhaps fewer side effects. Urolithiasis is considered the most common
urinary tract diseases. Raphanus sativus, (Brassicaceae) is consumed throughout the world.
Traditionally, the plant has been recommended as an antiurolithic. The present study was
undertaken to evaluate its effectiveness as an antiurolithic against expeimentally calcium oxalate
induced nephrolithiasis in albino mice. Phytochemical and histopathological analysis were
carried out. Raphanus sativus seeds extract was rich in saponins, anthraquinone glycosides, and
phenolic compounds; while with limited amount of flavonoids, steroids, and alkaloids.
Histological examination of kidney showed that, Raphanus sativus seeds extract has very potent
antiurolithiatic activity. Antiurolithiatic effects of Raphnus sativus seed extract may be mediated
possibly through a combination of calcium oxalate crystal inhibition, antioxidative, diuretic
activity, antispasmodic, anti-inflammatory and analgesic properties. Further clinical studies
are required to evaluate efficacy and safety of Raphnus sativus seed extract in human beings.
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INTRODUCTION

Kidney stone formation is the most common, costly,
painful and recurent urologic disorder; it is formed
due to the presence of foreign bodies in urinary tract,
bacterial infections, increased urinary calcium levels
and vitamin abnormalities [1]. Many traditional
systems of medicine offer several effective
antiurolithic herbal drugs [2]. It is needed to explore
and provid experimental evidence of new drugs from
herbal remedies for the treatment and prevention of
kidney stones is highly recommended [3], considering
the safety of the herbal use
.
According to the WHO, about 80% of the world’s
population in developing countries depend on locally

available plants as the main source in their primary
medical care, since the modern medicines are often
expensive or inaccessible [4].

Raphanus sativus, (Brassicaceae) generally known
as Radish, is an annual herb, 20-100 cm long, It is
grown and consumed throughout the world.
Traditionally, the plant has been recommended as an
antiurolithic [5]. The present study was undertaken
to evaluate the effectiveness of Radish as an
antiurolithic against expeimentally calcium oxalate
induced nephrolithiasis in albino mice.

MATERIAL AND METHODS

Plant materials: Commercial radish seeds were
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purchased from local market during January 2014,
and identified as (Raphanus sativus) by a specialist
in toxconomy, department of Botany, university of
Tripoli.

Preparation of seed extract:  Seeds of Raphanus
sativus were washed thoroughly with distilled water
and dried in open air at room temperature for 24
hours. The seeds were powdered mechanically.
About 500g of powder was macerated twice with 2
litres of methanol (95%) for 24 hr at room
temperature. The obtained extract was filtered and
evaporated using rotatory evaporator at 40oC, the
obtianed extract was weighed and stored in
refrigirator at (20 oC) until used. Seeds weight 500gm
yield 16.3 g of extract.

Phytochemical screening: Ethanolic extract of
Raphnus sativus was subjected to phytochemical
screening to detect different chemical groups of
compounds [6,7].

1. Test for saponins: To 2ml of ethanolic extract,
5ml of distilled water was added and  then shaken
vigorisoly  for 30 second, stable persistant frothing
indicates saponin.

2. Test for steroids:  To 2ml of ethanolic extract,
2ml of chloroform, few drops of acetic acid, and
1ml of concentrated H2SO4 was added, a
greenish colour indicates the presence of steroids.

3. Test for anthrquinone:  To 2ml of ethanolic
extract, 2ml of 10% NH4OH was added, a bright
pink colour indicates the presence of anthra-
quinone.

4. Test for phenolic compounds:  To 2ml of
ethanolic extract, one ml of ferric chlorid was
added, blue black or greenish black precipitate
indicate the presence of phenolic compounds.

5. Test for glycosides: To 1 ml of ethanolic extract,
few drops of dilute sodium hydroxide was added,
intense yellow coloure indicate the presence of
glycosides especially flavonoid glycoside.

6. Test for alkaloide: 5ml of ethanolic extract was
added to 2ml of HCl, then added 1ml dregendroffs
reagent, orange or red precipitate indicate the
presence of alkaloids.

Laboratory animals: Twenty five male albino mice
weighing 30 ± 5g were maintained and habituated in
standard cages at standard laboratory conditions for
three days  before use. Mice had  free access to
water and food. Experiments were done according

to the internationally accepted guidlines for the use
of animals.

Experimental design: Intraperitoneal
administration of calcium oxalate (CaOx) (80mg/kg)
and Raphnus sativus seed extract were adopted.
Five groups of animals (n=5) were used. Group 1,
received saline (5ml/kg) [8] for 6 days; group 2,
received 80mg/kg CaOx [9] for 6 days; group 3,
received CaOX for 6 days followed by administration
of seed extract (500 mg/kg) for 3 days; group 4,
received CaOx for 6 days, followed by administration
of seed extract (200 mg/kg) for 6 days; group 5,
received 80 mg/kg CaOX for 6 day, followed by 6
days without treatment. Administration of CaOx or
extracts was once per day.

Histopathological analysis: At the end of the
treatment peroid,animals were sacrificed, their
kidneys removed, cleaned with tap water. The tissue
was cut into small pieces, and fixed in 10 % formalin.
In histopathological laboratory, the samples embedded
in paraffin, then cut into 5μm thick section by
microtome, the paraffin was removed by immersing
the section in hot water for few seconds, then the
slides were prepared and stained using hematoxylin-
eosin dye [10] and examined under light microscope
for histopathological analysis. Ca oxalate crystal
present in each kidney tissue was examined by
pizzolato staining methods [11]. Pathological analysis
was examined with the help of a histopathologist.

RESULTS

Phytochemical  investigation: The ethanolic
extract of Raphanus sativus seeds contain bioactive
compounds as saponins, flavonoid glycosides, steroids,
alkaloids, and phenolic compounds (Table 1).

Histological examination of kidney Ca oxalate
(Pizzolato) staining: Histopathological examination
of kidney sections of group I, mice showed normal
renal histological features; the cortex consisted of
renal corpuscles, tubules, and minimal interstitial tissue

Test Result 
Saponins +++ 
Anthraquinone glycosides ++ 
Phenolic compounds ++ 
Flavonoids + 
Steroids + 
alkaloids: + 

Table 1: The result of phytochemical screening.  For ethanolic
extract of R. sativus seeds
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in between. The renal corpuscles were composed of
glomeruli surrounded by Bowman’s spaces. The
proximal convoluted tubules (PCTs) appeared to be
lined by acidophilic cuboidal epithelium with an apical
brush border and enclosing a narrow lumen. The distal
convoluted (DCTs) tubules were lined with acidophilic
cuboidal epithelium surrounding a wider lumen (Figs.
1 a,b).

Examination of renal histology with pizzolato staining
of mice in groups II revealed dilatation of the tubules
with crystalline material within tubule lumens, and
infiltrates of mononuclear cells in the interstitium,
suggesting intense inflammation. A high content of
CaOx crystal at the end of experimental period
specially in PCTs. The second major histopathologic
change found is a complete loss of adjacent lining
cells at sites of crystalline (CaOx) deposition (Figs.
2 c,d).

While microscopic examination of paraffin kidney
sections of  group III, where the mice injected with
high dose of seed extract, for 3 days, after induction
of CaOx crystals, revealed that most of the renal
tubules were more or less similar to those of the
control group and preservation of a near to normal
structure for many PCTs with regular brush border
and no significant CaOx crystal were formed (Figs.
3 e,f).

Group IV, Light microscopic examination of kidney,
treated withCaOX followed by low dose of seed
extract for 6 days, the renal tubules showed
significantly lower content of CaOx crystal deposition
(Figs. 4 g,h).

Group V, Light microscopic examination of kidney,
treated with CaOX followed by no treatment for 6
days, showed  numerous intraluminal deposits of
CaOx crystal aggregate within the tubular lumen,
especially in medulla (black) (10x); with high
magnification showed CaOx crystal block the lumen
of renal tubules (Figs. 5 j,k).

DISCUSSION

Urolithiasis is considered the most common urinary
tract diseases [12] viz., a common type is calcium
oxalate stone [13]. Kidney stone is a painful disease.
It is formed due to several factors like imbalance
between promoters (sodium, urates) and inhibitors
(citrate, glycosaminoglycans) [14].

Urine is normally a supersaturated solution,
crystalluria is often observed in normal individuals.
Such crystals remain apart from each other and
washed away by urine flow. Under certain
circumstances, they bind together due to chemical
and electrical forces triggering the process of
aggregation. The crystals then attach to the
epithelium which allow them to grow further and form
the stone [15].

Traditional herbal treatments can be used for
prevention and/or treatment of urolithiasis with less
expense and perhaps fewer side effects [16]. Plant
extract may contain some substances that inhibit the
aggregation of oxalate crystals, which is the most
critical step, as it occurs very rapidly and has a
considerable effect on particle size [17]. Plant extract
might contain some phytochemicals that inhibit the
growth of oxalate crystals [18].

Kidney stone cause serious medical consequences,
as obstruction, hydronephrosis, infection, and
hemorrhage in the urinary tract system [19].
Therefore, a suitable herbal therapy for the treatment
of urolithiasis is needed. Therefore, Raphnus sativus
seeds were evaluated for antiurolithiatic effect using
mice.

Table 1, represented the phytochemical constituents
which found in the ethanolic extract of Raphnus
sativus seed. The extract was rich in saponins,
anthraquinone glycosides, and phenolic compounds;
while with limited amount of flavonoids, alkaloids, and
steroids were present.

Histopathological study using Hematoxylin and Eosin
staining did not show clear CaOX stone; therefore,
pizzolato staining was used for very clear black
deposit of CaOX stone as seen. High dose of
ethanolic extract of Raphnus sativus seed, produce
the highest dissolution of calcium oxalate stones; the
kidney was nearly normal. It was mentioned that
CaOX stone could be disolved and disappear by time
without treatment [20]; Group V showed that
irriversable CaOX stone formation, and the dissolution
of the stone in group III was due to the effect of
Raphnussativus seed extract.

Raphnus sativus seed extract was rich of saponin,
which may be responsible for antiurolithiatic activity.
It is good inhibitor of calcium stone formation [21-
26]. Saponins have anti-crystallization properties by

Shushni et al.
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Fig. 1: Microscopy examinations of kidney tissue and CaOx crystals in experimental rat stained with Pizzolato stain
showed; a) control kidney (Group I) showed the Glomeruli (G), proximal convoluted tubules (PCT), distal convoluted
tubule (DCT) (10x). b)  Higher magnification of same  (40x). Fig. 2: Microscopy examinations of kidney tissue and CaOx
crystals in experimental rat stained with  Pizzolato stain showed; c) a section ofoxalate-treated kidney (Group II) with  large
CaOx crystal aggregate within the tubular lumen (black) (10x). d) a large CaOx crystal bock the lumen of PCT ( 40x). Fig.
3: Microscopy examinations of kidney tissue and CaOx crystals in experimental rat stained with Pizzolato stain showed;
e)  a section of extract-treated kidney (Group III) showed  group of  normal looked Glomeruli (G), PCT and DCT with
normal appearance (10x). f)  a section of the renal cortex of a mice treated with Extract (group III) showing preservation of
a near to normal structure of Glomeruli (G) and other renal tubules (PCT), (40x). Fig. 4: Microscopy examinations of
kidney tissue and CaOx crystals in experimental rat stained with Pizzolato stain;  g) a section of extract-treated kidney
(Group IV) showed  scattered CaOx crystal aggregate within the tubular lumen (black) ( 10x). h) a High magnification of
previous  photo (40x).  Fig. 5: Microscopy examinations of kidney tissue and CaOx crystals in experimentalrat  stained
with Pizzolato stain showed; j) a section of CaOX treated kidney followed by no treatment for 6 days (Group VI) showed
numerous intraluminal deposits of CaOx crystal aggregate within the tubular lumen , especially in medulla (black) (10x). k)
a High magnification of previous  photo showedCaOx crystal block the lumen of renal tubules .

Fig. 4

Fig. 5
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disaggregating the mucoproteins, the promoters of
crystallization [27,28].

Formation of calcium oxalate crystals increase lipid
peroxidation and oxidative stress to the renal tissue
and caused renal damage, leading to a reaction with
polyunsaturated fatty acids in the cell membrane
[29,30]. Medicinal plants with antioxidative properties
showed preventive effects on kidney stones [19,31].
The phytochemical study showed that Raphnus
sativus seed extract is rich of phenolic compound;
Byahatti et al. [32], found that phenolic compound is
effective in dissolving calcium oxalate urinary stones.
It was found that, there was a positive correlation
between phenolic compounds content and total radical
scavenging capacity [33]. Also, flavonoids, saponins
and steroids, that present in Raphnus sativus seed
extract, have significant antioxidant property [34,35].
In present study, inhibition of crystallization may
decrease the oxidative stress to the tissue, by
decreasing lipid peroxidation–induced renal tubular
damage.

Alkaloid [36-39], flavonoids and saponins [40] have
potent antispasmodic effect; it may produce smooth
muscle relaxation within the urinary tract, and
diminished the size of calculi, facilitating the
elimination of kidney calculi [41,42]. In the same time,
Saponins [43], flavonoids [44] and phenolic contents
[45] of Raphnus sativus seed extract may have
diuretic effect. Diuretic activity may increase
dissolving kidney stones, and prevent the formation
of new stones [46]. Alkaloid, flavonoids and saponins
present in Raphnus sativus seed extract may
produce synergistic effects with other constituents
as steroids, phenolics, and glycoside to have potent
antiurolithiatic activity [39].

Raphnus sativus seed extract was rich of
anthraquinone glycoside, it dissolves calcium oxalate
stones and prevent their deposition in urinary tract
[47,48]. Anthraquinone glycoside has good dissolving
effect of calcium oxalate stone due to the hydroxyl
groups and sugar fragments that has the complexing
ability with calcium; also, it is a good inhibitor of
calcium oxalate crystals formation [49].

Anti-inflammatory effect of herbs may have useful
effect in urolithiasis, as inflammation is associated
with urolithiasis process. Phytochemical test detects
flavonoids in Raphnus sativus seed extract;
flavonoids have potent anti-inflammatory and

antioxidant effects [50,54]; it may prevent the
formation of calcium oxalate urolithiasis, also may
protects epithelial cell damage, and inhibit the
inflammation induced by calcium oxalate crystals [55].
Flavonoid prevents supersaturation of calcium oxalate
and prevent its deposition in renal tubules [56,57].
Flavonoids, and alkaloids showed analgesic effect
[54].  Analgesic and anti-inflammatory effect of
flavonoids may be through the inhibition of
prostaglandins synthesis, through the inhibition of
lipoxygenase, phospholipase, and cyclooxygenase
[58].

Antiurolithiatic effects of Raphnus sativus seed
extract may be mediated possibly through a
combination of calcium oxalate crystal inhibition,
antioxidative, diuretic activity, antispasmodic, anti-
inflammatory and analgesic properties. Further
clinical studies are required to evaluate efficacy and
safety of Raphnus sativus seed extract in human
beings.
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