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Abstract:

Today a wide-ranging number of population in the world is enduring from disease like a kidney stone, the most
usual cause of the kidney stone is a poor lifestyle, less water intake, and inappropriate dietary habits. This Problem
is, very obsolete and these stones are found in various parts of the body, such as the urinary bladder, kidney, ureter,
and urinary tract. Herb plants have been used since old times due to their additional safety, and efficacy as well as
subsidiary side effects in comparison with current synthetic drugs. Consequently, in this article, we have provided
an outline of the several herbal plants which inhibit the process of stone formation and show stone dissolving
activity due to their diuretic, anti-inflammatory, and anti-oxidant-like properties and various phytoconstituents like
sterols, alkaloids, flavonoids, and saponins, etc.
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INTRODUCTION:

The process of formation of the urinary stone in the
renal tract is called Urolithiasis or Nephrolithiasis
[1,2]. The usual cause of kidney stone is a poor
lifestyle, less water intake, and inappropriate dietary
habits [3,4]. If the individual possesses a kidney
stone subsequently within the time of 5 years person
may develop another stone obesity i.e. For such
condition increased body mass might be a significant
factor [2]. Around 75% of Kkidney stones are
composed of calcium oxalate crystals [5]. The
development of stones in the kidney in the urinary
tract system with a recurrence rate of 50% in a period
of 5 to 10 years. The male to the female proportion of
kidney stones is 2:1, and the generality of the disease
appears between 1 to 5 globally [6]. Following the
prostatic pathology disorders and urinary infections,
Nephrolithiasis is the third major widespread urinary
disease [6,7].

People nowadays mainly prefer to utilize herbal
drugs due to their small number of side effects, and
additional safety and efficacy [8]. WHO registered
around 20000 medicinal plants globally, in which
India contributes 15-20% and also 80% of worldwide
countries depend on medicinal plants [5,9]. The
inexpensive source of drugs can be provided by the
medicinal plants for global residents, The medicinal
plants also furnish beneficial chemical compounds
which might be used for the synthesis of several new
drugs which are having additional pharmacological
properties [8]. Consequently, today also the mainstay
for the numerous pharmacopeias is held by the
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comprehension of the traditional medicines and
chemicals prevailed from the botanical plants [10].
Hence, to treat the disease the natural products and
also traditional and complementary systems of
medicine which are based on ancient knowledge can
be important sources [6].

PATHOPHYSIOLOGY:

Kidney stones

Kidney stones are also called renal calculi [5, 7, 11].
Kidney stones are the crystal accumulations (solid
concretions) formed in the kidney, they are mostly
caused by dissolving urinary minerals and
fundamental metabolic conditions such as modularly
sponge kidney, hyperthyroidism renal tubular
acidosis, and Dent's disease [5, 11]. Whether the
stone detected in the kidney is known as
Nephrolithiasis, whether the stone is detected in the
ureter known as ureterolithiasis, and as soon as the
stone moved in the urinary bladder subsequently it is
known as cystolithiasis. The stone development is
either homogeneous or heterogeneous and is mainly
raised by the nucleation, growth, or accumulation of
crystals [1]. When urine became concentrated the
stones forms along with the crystal formation from
the minerals and various substances [11].

Types of stones

Calcium oxalate crystals 80%

Uric acid crystals 5-10%

Struvite crystals —-mg, NH4, and PO4 crystals
Cysteine crystals and Calcium phosphate [5, 11, 12,
13].

Inappropriate dietary supplements, less water intake, sex, stress, age, mentality, poor lifestyles [5, 3, 4].

Vv

Genetic factors, metabolic deformities, distributed urine flow, Inappropriate renal morphology, concentrated urine

[5, 11]

Vv

Increase in stone-forming elements (calcium, cysteine, uric acid, phosphate, and creatinine)
A decrease in the excretion of crystallization inhibitors (magnesium and citrate pyrophosphate) [5, 12, 13]

\ 4

Supersaturation (development of microscopic clusters of precipitation of solute) [5, 12, 13].

\ 4

Accumulation of crystals and crystal growth [5]

\ 4

Stone formation [5].
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HERBAL PLANTS FOR KIDNEY STONE
Medicinal plants which possess an antiurolithic
activity are mainly member of the families like
Amaranthacaceae, Malvaceae, Meliaceae, Shatavari,
Oxalidaceae, Crassulaceae, saxifragaceae [14, 15].

Helichrysum: Helichrysum extract, also known as
folk medicine can be used for the treatment of
urolithiasis, it is mainly used for sodium oxalate
induced urolithiasis [7].

Raspberry: Rubus ideas belonging to the family
Rosaceae are a fruit crop capable of expelling stones
from the urinary tract on small administration, they
are a rich source of citrate, glycosaminoglycan, and
magnesium. Raspberry exhibits a prophylactic effect
on the calcium oxalate renal stone development [16].
And glycosaminoglycan hinders crystal growth as
well as aggregation, which prevents stone formation
[17].

Parsley: Petroselinum crispum belonging to the
family Umbelliferae and commonly known herb
having various pharmacological activities such as
antioxidant, enzyme-modulatory, diuretic,
nephroprotective, anti-inflammatory, [18, 19]. The
ethanolic extract of the plant prevents the nucleation,
urine supersaturation, precipitation of calcium
oxalate, and urinary protein excretion in rat models
[20]. As well the parsley is

plentiful in magnesium, which shows an obstructive
effect of calcium oxalate crystals [21], Therefore this
plant is usually used in the anti-urolithiasis remedy.

Pedalium Murex (L): It is a small herb which is
commonly known as Yaanai Neriji it contains several
flavonoids, alkaloids, glycosides, aromatic oils,
tannins, nitrates, and stereos. The plant also possesses
several  pharmacological activities such as
hypolipidemic, anti-inflammatory, nephroprotective,
antimicrobial, etc. Palladium Murex act as anti
urolithiasis by inhibiting the growth of struvite
crystals and dissolution rate and also reduce crystal
deposition and renal damage [9].

Aerva Lanata (L): It is an extensively used
medicinal plant in India belonging to the family
Amaranthaceae  having the common name
Gokhabundi  [5, 11]. The plant possesses
pharmacological activities such as a diuretic, anti-
inflammatory, and antioxidant [22]. A. Lanata use in
the treatment of Kkidney stone is reported in
Ayurveda, Siddha, and Unani [1]. Effect of Aerva
Lanata in rodents has concluded from the preclinical
studies that they lowered the amount of phosphate,
calcium, and raises the extent of magnesium ions in
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the urine sample [22, 23], Magnesium ions dissolve
the calcium and by obstructing the nucleation step
inhibits the further development of stone and
increases the discharge of calcium in urine [1].

Pomegranate: (Punica granatum) is a fruit which
possesses the characteristics of scavenging free
radicals and it is a great source of alkaloids,
polyphenols, anthocyanin’s, and flavonoids, etc. [24,
25], For the management of urinary discharge and a
burning sensation of urine, seeds of the pomegranate
were used [25, 26]. Phytochemicals in the
pomegranate exhibit muscle relaxation in the biliary
and urinary tract due to which the stones might be
comfortably eliminated from the kidney [27]. From
the result of the animal experimentation, it was
conferred that the pomegranate extract exhibits a
nephron-protective role in the calcium-containing
lithiasis development in humans. Pomegranate
extract on everyday supplementation to the patients
caused remarkable downregulation of serum
paraoxonasel (PON1) arylesterase activity with
reducing supersaturation of calcium oxalate, which
shows that it might profitably control the threat of
development of renal stone [28].

Achyranthes Aspera L: It is an important medicinal
plant that possesses the characteristics of reducing
inflammation and free radicals [29]. The roots and
leaves of the plant Achyranthes Aspera contain vital
phytoconstituents and they act by a mechanism of
inhibition of nucleation and growth of calcium
crystals. Which controls renal epithelial cell damage
[30].

Alcea rosea L: It is a decorative and medicinal plant
that possesses the characteristics of reducing
inflammation. The plant extract exhibits the effect of
scavenging the free radical formed throughout the
crystal interaction and encouraging the stone
formation [31]. The gum material like a
polysaccharide present in the plant extract forms
covering throughout the crystal which hinder the
crystal adhesion to the renal epithelial cells [32].

Ammi Visnaga: It is the plant member of the carrot
family Apiaceae [11], It is the medicinal plant
consumed in Egypt for renal stones. The fruits
contain essential components like choline and
visnagin, this component exhibits a favorable effect
on kidney stone caused by hyperoxaluria in male rats
[33]. Khella is the constituent used to elapse the
urinary calculi [2]. It is mostly used for the cysteine
stones, the aqueous extract of the fruits stimulates
their dissolution rate [1, 34].
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Bergenia Lingulata Wall: It is a member of the
family Saxifragaceae and usually known as
‘Asmabhedaka’ [1]. It is an extensively used plants
for medicinal motives and it has several
phytoconstituents such as catechin, coumarin, Gallic
acid tannic acid, etc. Which are responsible for anti-
urolithiasis property and anti-inflammatory activity
[35, 36]. The extract possesses several
phytoconstituents as an anti-inflammatory and
antioxidant activity that averts oxidative stress [37].
The in vivo study was executed by using the aqueous
methanolic extract of the rhizome on ethylene glycol
induced urolithiasis in rats, and it exhibits an
outcome that lowered calcium oxalate crystal
accumulation and lithogenic signs increase in urinary
magnesium ions, due to which it exhibits an anti
urolithiasis effect [38].

Azadirachta Indica A-Juss: It is an extensively used
medicinal plant in India as the general name 'neem'
possesses several phytoconstituent such as Nimbin,
gedunin, azadirachtin, azadirone, Mahmood, and
salannin. The plant has antioxidant and anti-
inflammatory characteristics due to a plentiful
amount of Flavonoids and polyphenolic compounds.
Hence, the plant leaf extract lessens the development
of Kkidney stones by defeating free radical anti-
inflammatory mediators and shows an anti-
urolithiasis effect [39].

Dolichos Biflorus: It is a vernacular medicinal plant
in India and generally known as ‘Horse gram. The
seed of the plant exhibits, free radical scavenging and
anti-nephrotoxic activities [40-42]. In the seed of the
plant, several phytoconstituents such as glucosides,
alkaloids,  phytosterols,  saponins, phenolic
compounds are present [42, 43]. The hydroalcoholic
extract of seeds showed a restrictory effect on
nucleation and aggregation of calcium oxalate
monohydrate crystals, in the synthetic urine system
of calcium oxalate crystallization [43]. A reduction in
the reformation of calcium oxalate stones had noticed
in the patients who administered D. Biflorus [40].

Herniaria Hirsuta L: Herniaria Hirsuta L is a
member of the family Caryophyllaceae [1], it is the
traditional medicinal plant possesses several chemical
constituents such as saponins, flavonoids, triterpene,
tannins, phenolic acids, and Ferulic acid, etc. The
plant possesses antioxidant and anti-inflammatory
activities due to which exhibits an anti-urolithiasis
property. Hence Herniaria hirusta L extract defeated
the oxidative stress and inflammation which causes
inhibition of the stone formation process [44]. Under
in vitro calcium oxalate crystallization experiment,
Aqueous extract at separate concentration hinders
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calcium oxalate crystal accumulations and also
controlled the size of calcium oxalate crystal and
promote the formation of calcium oxalate dehydrate
crystals [1]

Tribulus Terrestris: Tribulus Terrestris is a member
of the family Zygophyllaceae, and is usually known
as ‘Gokharu’ or ‘Gokshur’ in India. The aqueous
extract of Tribulus Terrestris fruit hinders the
nucleation and growth of calcium oxalate crystals [1].
Succeeding administration of Tribulus Terrestris
extract lowered the amount of oxalate, citrate,
glycosaminoglycan, and proteins in renal stone
patients which specifies the benefits of T. Terrestris
extract for the treatment of kidney stone [45]. During
animal experimentations, it averts the formation of
stones as well as assist reversing premature
urolithiasis, and also averts calcium oxalate induced
renal injury [2].

Hibiscus sadariffa: It is a conventional medicine
mostly consumed for prophylaxis and urinary stones
[46]. Several phytoconstituents are present in
Hibiscus sadariffa such as L-ascorbic acid, hibiscus
anthocyanin, quercetin, protocatechuic acid, and
polyphenols. The Aqueous extract of the plant
lowered the deposition of stone developing
constituents in the kidney of ethylene glycol-induced
urolithic rats and exhibits anti-urolithic activity [2,
47]. Also, the plant extract exhibits antilithiatic
activity by lowering oxalate withholding time in
kidneys and increasing excretion in urine in rats on a
glycolate diet [48].

Asparagus racemosus wild: It is a medicinal plant
in India member of the family Asparagaceae and is
usually known as Shatavari, or shatamull [5]. A
Racemosus plant is a plentiful source of antioxidants
and anti-inflammatory activities. The ethanolic
extract of the plant is effectual on lithiasis. It
decreases the oxidative stress caused by the
adherence of crystal to renal endothelial cells and
hinders the stone development due to the existence of
flavonoids, polyphenols, and saponins. It also
increases the extent of magnesium ions and
dissolving the stone formation [49].

Nigella sativa: Nigella sativa is generally called
Black cumin seed [2]. It is an Iranian conventional
medicine used for kidney stones [50-52]. In the
ethylene glycol-induced lithiasis rats the ethanolic
extract of seeds lessens the amount of calcium
oxalate deposits and lowered the concentration of
calcium oxalate in the urine [51]. The phytochemical
compound like thymoquinone present in the seed
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lowered the number and size of calcium oxalate
deposits in the renal tubules of rats [52].

Bryophyllum pinnatum (lam): Bryophyllum
pinnatum is a member of the family Crassulaceae and
generally called 'Life plant’ or ‘Air plant’ [1]. It is
folk medicine that possesses urolithic activity. As
well the plant possesses antioxidant and anti-
inflammatory characteristics, the plant extract
decreases the amount of calcium, oxalate, and
phosphorous which are responsible for the
development of stones and act by hindering reactive
oxygen species generating inflammatory mediators
that lead to endothelial cells damage which
additionally acts as a matrix for the development of
stone [53, 54].

Phyllanthus niruri: Phyllanthus niruri is a member
of the family phyllanthaceae, It is one of the crucial
plants in the Ayurvedic system. Its Aqueous extract
exhibits a restrictive effect on calcium oxalate crystal
adherence by obstructing premature calcium oxalate
growth and aggregation [1, 11]. An experiment was
executed by administering an Aqueous extract of P.
Niruri and it exhibits the depletion in the number of
calculi by decreasing the calcium oxalate and uric
acid in the patients [55].

Cassia fistula: Cassia fistula is a member of the
family Caesalpinioideae and generally called the
‘golden shower tree [5]. In Cassia fistula, several
chemical constituents such as terpenoids, beta-sit
sterol, fatty acid, and proanthocyanidin, etc. As well
it possesses antioxidant and anti-inflammatory
activity [56]. The extract of cassia fistula exhibits
anti-urolithiasis activity, it decreases the reactive
oxygen species and inflammatory mediators, and
exhibits a restrictory effect on stone development due
to antioxidant and anti-inflammatory activity [57].

Ononis Spinosa L: In the in vitro study of the
Ononis Spinosa L, to assess its straight effect on
human kidney stones it has been shown that it might
have a litholytic effect on kidney stones and uric acid
compound [58].

Fluids for the prevention of kidney stones

Institute of Medicine has published a perspective
concerning everyday consumption of fluids for the
genuine functioning of kidney, IOM recommended
for men 3 liters/day and for women, 2.2 liters/day of
fluid is adequate for the survive and flourish. A
person might maintain a healthy kidney by being
'‘Water Wise' this means an everyday person should
take a large amount of water. Since dehydration
causes kidney damage [59].
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Several fruit juices might be used to avert kidney
stones, Orange juice and pomegranate juice prevent
stone development, freshly prepared tomato juice
(without added salt) found to be a plentiful source of
citrate and magnesium therefore it inhibits stone
formation [2]. As well the Lemon juice helps to
prevent kidney stone formation [2, 11].

CONCLUSION:

Urolithiasis is a crucial health issue that gives rise to
pain and inflammation as a consequence of the
recurrence of kidney stones due to supersaturation of
urine. Herbal plants play an essential role in kidney
stone disease as the unpleasant effects of modern
medicines have already rerouted people from present
medicines to herbal plants because they are safer and
less poisonous. And those plants, mainly possess
anti-inflammatory,  diureticc, and  antioxidant
activities. The health care system will become more
and more costly, hence to control this problem we
have to introduce herbal medicines and their uses in
the health care system.
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