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Abstract: Human civilization is facing the problem of kidney stones since ancient ages. Although mortality rate
is not so high, yet it affects the victim’s quality of life. The patient suffers from intense pain and many other
symptoms modifying his life style and affecting his socioeconomic status. Many drugs and invasive methods
have also been developed for the treatment, but these are highly costly and unaffordable for poor people and
the rate of reoccurrence is also high. The use of medicinal plants is both affordable and effective in this respect.
In this article, 35 medicinal plants of Pakistan origin and their crucial information have been enumerated in
alphabetical order of plant’s scientific name, family, place (distribution), part used, local name, habit, major
constituents and references. It can also be seen that all parts are used for the treatment of kidney stones. Leaves
represent 28% contribution, whole plants and seeds 12%, fruits and roots 11% contribution in this respect.
Flowers contribute 8% in the treatment of kidney stone while branches, bark, bushes, buds, milk and shoots
contribute only 3% in the removal of kidney stones. Habits of plants were also taken under consideration. It was
noticed that herbs are the most useful life form in this regard which contributed 63% for the removal of kidney
stone. Shrubs contributed 20%, trees 11% while bushes and weeds contributed 3% for the removal of kidney

stones.
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One of the major diseases that affect human
population since ancient ages are the kidney stones
(renal calculi). Kidney stones result in the modifica-
tion of the victim’s behavior with great fear of
intense pain and threaten with failure of the kidneys.
Urinary stones contain both crystalloid and colloid
components. The crystalloid components are mainly
calcium oxalate, calcium phosphate, calcium car-
bonate, magnesium-ammonium phosphate, uric acid
and cysteine. Various drugs are available for the
treatment of this disease. Moreover, advancements
in medical techniques have led to the development
of invasive methods of stone disruption like
lithotripsy and surgical methods. But these are very
expensive methods which are non-affordable by the

poor people and the rate of reoccurrence is also high
from 50 to 80% (1). The remedy that is the safest
and cheapest includes the use of medicinal plants.
Medicinal plants have occupied an important place
in the society of developing countries, not only as a
source of economy but also for improving quality of
life, because 80% of human population prefer using
herbal remedies (2).

Modern pharmacopoeia includes at least 25%
of the drugs coming from plant origin, 121 of such
active substances are being in use currently or syn-
thetic analogs are obtained from natural precursors.
Hence, potential of medicinal plants cannot be
underestimated (3). Various plants have been report-
ed to be used for the treatment of kidney stones.
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However, to the best of our knowledge and accord-
ing to the literature survey, a majority of the medic-
inal plants of Pakistan have not been scientifically
evaluated for their potential in the treatment of kid-
ney stones.

In this article, 35 medicinal plants of Pakistan
origin and their crucial information have been enu-
merated in alphabetical order of plant’s scientific
name, family, place (distribution), part used, local
name, habit, major constituents and references.

METHODOLOGY

Data collection was carried out through inter-
net search on Science Direct, Google and PubMed
using biological and chemical abstracts. The key
words used for the literature survey for this article
were “Medicinal plants of Pakistan, kidney stones,
renal calculi, ethnobotanical evidence and natural
products”. Selection of plants was focused on their
use in the treatment of kidney stones in folklore
remedies and studied their references in detail.
Chemical constituent of medicinal plants were also
searched. The outcome of results were rechecked
and compared with the literature.

RESULTS AND DISCUSSION

Urolithiasis is a major problem afflicting
human civilization for several centuries. It has been
observed that its annual incidence is 0.5% in west-
ern world. The major phenomenon responsible for
stone formation involves calcium oxalate and calci-
um phosphate accumulation. The phases involved in
the accumulation of these two substances include:
nucleation, crystal growth, crystal aggregation and
crystal retention (55). Nucleation phase involves the
formation of a solid crystal. It is the primary step in
the formation of renal stone. The underlying cause
for nucleation is super-saturation. The homogeneous
nucleation involves the nucleation in pure solution,
whereas secondary nucleation involves the accumu-
lation of new crystals on pre-existing crystals. Urine
is not a pure substance and nucleation in it involves
the presence of an existing surface or structure. This
phenomenon is called heterogeneous nucleation
(58). Heterogeneous nucleation in urine may occur
at epithelial cells, RBCs, bacteria, some other crys-
tals, cell debris and urinary casts. Stone formation
involves phase change which results in the conden-
sation of dissolved solids transforming these into
solid state because of super-saturation. Nucleation is
followed by the crystal growth. The crystal growth
process begins with the nucleation stage. Super-sat-

uration facilitates the process of cluster formation.
In the 3" phase (crystal aggregation/crystal agglom-
eration), the crystals stick together and constitute a
larger particle. Stabilization is achieved by the
bridge formation among the crystalline substance
(24). Finally, these crystals are retained in the kid-
ney. The retention is achieved because of adherence
of crystals with epithelial cell line (41).

Stone formation inhibitors forbid the agglom-
eration and growth by developing a layer on the sur-
face of growing calcium crystals or by forming
complexes with calcium and oxalate. There are var-
ious substances that inhibit the stone formation
including both organic and inorganic substances.
Inorganic substances include citrates, magnesium
and pyrophosphates while organic substances
include Tamm-Horsfall proteins, urinary prothrom-
bin fragment 1, protease inhibitor (inter-o-inhibi-
tor), glycosaminoglycans, osteopontin (uropontin),
renal lithostathine and other bikunin and calgran-
ulin. High urine flow is also an important inhibitor
of kidney stone formation (55).

Phytochemical investigation for use as urolithi-
atic agent is still an era of thirst. Only a few phyto-
chemicals have been investigated to have a role in
urolithiasis. Some terpenoids have been reported to
have this activity (56, 57). Some flavonoids like
quercetin, kaempferol-3-thamnoside and kaemp-
ferol-3-rhamnogalactoside and tannins have also
been reported to have some effect (60).

Plant extracts may contain chemicals and phy-
tochemicals that inhibit the synthesis and growth of
crystals. This character of plants may be of signifi-
cant importance in preventing kidney stone forma-
tion. The extracts of plants may also contain con-
stituents that retard crystal agglomeration (58).

The history of use of herbal remedies starts
from the very beginning of human civilization.
Various plants have been reported to be used in the
treatment of disorders, but the knowledge of treat-
ment differ in various areas and it is just like a hid-
den treasure. The present study is an effort to bring
out the hidden treasure of knowledge used in the
treatment of kidney stones in Pakistan. In this arti-
cle, 35 medicinal plants of Pakistan and their crucial
information have been enumerated in alphabetical
order of plant scientific name, family, place (distri-
bution), part used, local name, habit, major con-
stituents and references (Table 1). These plants are
distributed in 21 families of which, Cucurbitaceae
represents the maximum contribution with 4 plants.
Asteraceae, Fabaceae and Solanaceae are the fami-
lies contributing 3 plants. Amaranthaceae, Boragin-
aceae , Chenopodiaceae, Rosaceae and Rutaceae are
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Figure 1. Various families and their number of plants
Fruit Bark
Shoots 1% 3% Shrubs

3%

Leaves

Seeds 28%

12%

Bushes

3%
Branches
Whole plant
12% 3%
Buds Milk| Flower
3% 419 3% 8%

Figure 2. Percentages of various parts used for treatment of kidney
stones

the families contributing 2 species, while, Aizo-
aceae, Crassulaceae, Labiatae, Liliaceae, Moraceae,
Poaceae, Polygalaceae, Ranunculaceae, Saxifraga-
ceae, Tamaricaceae, Verbenaceae and Zygophyll-
aceae, were found with single medicinal plant of
such potential (Fig. 1). These plants are distributed
throughout Pakistan in all the provinces. It can also
be seen that all parts are used for the treatment of
kidney stones. Leaves represent 28% contribution,
whole plants and seeds 12%, fruit and roots 11%
contribution in this respect. Flowers contribute 8%
in the treatment of kidney stone while branches,
bark, bushes, buds, milk and shoots contribute only
3% in the removal of kidney stones (Fig. 2). Habits
of plants were also taken under consideration. It was
noticed that herbs are the most useful life form in
this regard which contributed 63% for the removal
of kidney stones. Shrubs contributed 20%, trees

20%

Herbs
Trees 63%

1%

Weeds
3%

Bushes
3%

Figure 3. Percentage of different life forms

11% while bushes and weeds contributed 3% for the
removal of kidney stones (Fig. 3).

During ethnobotanical search of Pakistan 35
medicinal plants belonging to 21 families were
recorded as effective remedies used by the local
people for the removal of renal calculi (kidney
stones). These crude drugs cause dissolution or
breakage of the renal calculi with subsequent expul-
sion from the body. The phenomenon of dissolution
or destruction may be caused by the phytochemicals
present in the crude drugs so plants were also
searched for chemicals.

CONCLUSION

The present article enlists 35 medicinal plants
used by the local people for the treatment and
removal of renal calculi in various areas of
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Pakistan. The medicinal plants used for the treat-
ment of renal calculi contain such constituents
which are active against urolithiasis. These active
constituents include flavonoids, terpenoids, and
tannins. Chemical investigation of medicinal plants
is another important thirsting era that may lead to
the understanding of physiology, pathology and
pharmacology and use of these plants for various
other diseases.
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