
Abstract 

Medicinal plants have long been considered for the treatment of
many diseases among Iranians and in recent years the use of medic-
inal plants has increased. In traditional Iranian medicine, many
plants have been described to eliminate kidney stones, dissolve kid-
ney stones or prevent stone formation. Based on the results
Medicinal plants Cichorium intybus L. Biarum straussii Engl.,
Tribulus terrestris L., Nasturtium officinale R. Br., Alhagi camelo-
rum Fisch., Adiantum Capillus-Veneris L., Anchusa italic, Alhagi
maurorum, Achila mellifolium, Capsella bursa-pastoris (L.)
Medicus., Adiantum capillus- Veneris L., Pistacia khinjuk,
Acanthophyllum khuzistanicum Rech. F., Malva parviflora L.,
Allium iranicum (Wendelbo Wendelbo), Centaurea solstitialis L.,
Cerasus vulgaris Miller, and etc. are medicinal plants that are used
in different parts of Iran used to treat kidney stones. It was found
that plant families including Fabaceae (10 plants), Asteraceae (10
plants), Brassicaceae (6 plants) and Zygophyllaceae (6 plants) have
the most medicinal plants in the discussion of medicinal plants
affecting kidney stones and parts such as leaf (27%), fruit (15%),
aerial parts (15%) and flower (14%) are the most plant organs that
are used in this area for the treatment of kidney stones. The great
tendency of people in the knowledge of ethno-botany and plant

flora in traditional medicine is evident in the use of medicinal plants
and the historical history of the use of medicinal plants. Iranian
ethno-botanical knowledge can play a good role in presenting pure
ideas of traditional medicine for modern medicine. 

Introduction 

The kidneys are one of the most important organs in the body,
located in the back of the abdomen, in the lumbar region. The main
parts of each kidney include the cortex and the medulla. Kidney
function includes the reabsorption of glucose, amino acids, and
other small molecules, the regulation of sodium, potassium, and
other electrolytes, the regulation of fluid balance, the maintenance
of acid-base balance, and the production of hormones and vitamin
D activation.1,2 Nephrons are the basic functional part of any kid-
ney, which removes waste products from the blood by receiving and
purifying it. Each nephron consists of a Bowman capsule, a Henle
tube, a round tube, and a collecting duct.3-5

Kidney disorders and diseases are divided into congenital dis-
eases and adult diseases. Congenital diseases include congenital
hydronephrosis, congenital obstruction of the urinary tract, duplicat-
ed ureter, horseshoe kidney, olycystic kidney disease (renal dyspla-
sia, and unilateral small kidney). Adult diseases include: diabetic
nephropathy, glomerulonephritis, hydronephrosis, interstitial nephri-
tis, kidney stones, kidney tumors, lupus nephritis, minimal change
disease, nephrotic syndrome, and pyelonephritis.6-8 It has been made
clear that sedimentation of compounds (in high concentrations) in
the urine causes the formation of kidney stones. Most kidney stones
are caused by genetic factors, diet and some underlying diseases.9
Most kidney stones are composed of compounds such as calcium
oxalate, uric acid, steroid and cysteine.10 Usually, in order to elimi-
nate these stones are used various treatment methods such as con-
sumption of fluids, acidic and alkaline solvents and surgical meth-
ods, including: removal of obstruction, extracorporeal stone crush-
ing, stone crushing, and crushing.10,11 If not treated properly, the side
effects of stones are significant and sometimes lead to kidney loss.
Therefore, early diagnosis and treatment of kidney stones reduces
side effects and treatment costs. Nowadays, due to the side effects
and severe harmful effects of chemical drugs, the use of various
herbal and natural medicines in the treatment of kidney stones has
been considered by researchers.12-14 Kidney stone disease is a well-
known disease in both traditional and modern medicine. In the
authoritative books of traditional medicine, the etiology, symptoms
and traditional herbal treatments for this disease are stated.
Therefore, the aim of current systematic study was ethno-botany in
the treatment of kidney stones in Iranian ethno-botanical documents.
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Materials and Methods

The aim of this study was to review articles in Iranian ethno-
botanical medicine sources. For this purpose, keywords such as
“kidney stones”, “medicinal plants”, “herbs”, “ethno-botany”,
“identification of medicinal plants”, “region” and “Iran” were
used. Databases such as ISI Web of Science, PubMed, Scopus,
ISC, Magiran, and Google Scholar were used to find articles and
resources (articles of 2001 to 2020). Forty-nine (49) articles were
found. Three articles lacked full text, and there were 3 duplicate
articles that were deleted. Finally, 46 articles were identified for
this review. Out of 46 articles, only 20 articles contained ethno-
botanical information on the treatment of kidney stones. The flow-
chart of the search strategy and the inclusion and exclusion criteria
of the articles are specified in Figure 1. The data collected in this
study were analyzed using Excel program.

Results 

Medicinal plants Cichorium intybus L. Biarum straussii Engl.,
Tribulus terrestris L., Nasturtium officinale R. Br., Alhagi camelo-
rum Fisch., Adiantum Capillus-Veneris L., Anchusa italic, Alhagi
maurorum, Achila mellifolium, Capsella bursa-pastoris (L.)
Medicus., Adiantum capillus- Veneris L., Pistacia khinjuk,
Acanthophyllum khuzistanicum Rech. F., Malva parviflora L.,
Allium iranicum (Wendelbo Wendelbo), Centaurea solstitialis L.,
Cerasus vulgaris Miller, Ceratocephalus falcata (L.) Pers , Cicer
anatolicum Alef., Citrullus lanatus (Thumb.) Matsum & Nakai,
Urtica dioica L., Adonis aestivalis L., Allium akaka Gmelin.,
Amygdalus arabica Olivier., Raphanus niger Mill., etc. are medic-
inal plants that are used in different parts of Iran used to treat kid-

ney stones. Additional information in this regard, medicinal plants,
scientific name, plant family name, area used, organ used and its
main active ingredients are specified in Table 1.15-33

Based on the results obtained from the analysis of the items in
Table 1, it was found that plant families including Fabaceae,
Asteraceae, Brassicaceae and Zygophyllaceae have the most
medicinal plants in the discussion of medicinal plants affecting
kidney stones in this study (Figure 2). 

As it is known, fruit, asteraceae, leaf, aerial parts and flower
are the most plant organs that are used in this area for the treatment
of kidney stones (Figure 3). 

Discussion

Today, with the advancement of technology and the availabili-
ty of various types of stone crushers that have undergone a great
change in the treatment of urinary tract stones, effective and safe
drug treatment that without surgical intervention leads to complete
or incurable treatment of the stone. In the knowledge of ethnob-
otany and traditional medicine of different societies, medicinal
plants have been used to treat diseases. Today, in addition to the
use of chemical drugs, medicinal plants are used to treat kidney
stones due to the proof of the effect of various herbal medi-
cines.12,34,35 In traditional medicine of Iran and many parts of the
world, medicinal plants are used to treat kidney stones. In tradi-
tional medicine, these herbs are effective treatments for this dis-
ease. Comparison of medicinal plants that are traditionally known
as anti-kidney stones is more effective if these plants are proven in
animal and human models in scientific and pharmacological exper-
iments. The results of some studies confirm the effect of medicinal
plants that have been mentioned in traditional medicine and have
been effective in modern medicine studies. 

Review

Figure 1. The criteria and the num-
ber of entry and exit articles.
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Table 1. Scientific name, plant family name, local name, organ used and area of use of medicinal plants affecting kidney stones.

Scientific name                  Herbal family     Common name            Used part(s)       Region                 Compound                  Molecular
                                                                                                                                                                                                          formula

Biarum straussii Engl.                 Araceae                     Kardeh                                   Aerial parts                Arzhan of fars15             Phenol                                 C6H6O 
Tribulus terrestris L.                     Zygophylaceae         Khar Pelangi                        Aerial parts                Arzhan of fars15             furostanol                           C27H46O2

Nasturtium officinale R. Br.       Brassicaceae            Bakaloo                                 Aerial parts                Arzhan of fars15             myristicin                            C11H12O3

Alhagi camelorum Fisch.            Fabaceae                   Kharshotore                         Aerial parts                Arzhan of fars15             Drimenol                             C15H26O
Alhagi camelorum Fisch.            Papilionaceae           Khar Shotor                         Aerial parts                Arzhan of fars15             Drimenol                             C15H26O
Adiantum Capillus-Veneris L.    Pteridaceae              Parsiavashoon                     Aerial parts                Arzhan of fars15             adiantoxide                         C30H50O
Anchusa italica                             Boraginaceae            Boragon                         Aerial parts                Alamout16                            Diisobutyl phthalate         C6H4

Alhagi maurorum                          Fabaceae                   Dava gharni                          Leaf                             Ahar va arasbaran17   Drimenol                             C15H26O
Achila mellifolium                        Asteraceae                Boumadaran                         Leaf, Flowering         Abadeh of fars18           1,8-Cineole                         C10H18O
                                                                                                                                             branch                                                             
Capsella bursa-pastoris (L.)      Brassicaceae            Kise keshish                         Leaf                             Bushehr19                           kaempferol-3-O-rutinoside C27H30O15

Medicus.
Adiantum capillus- Veneris L.    Adiantaceae              Pare siavashan                     Aerial parts                Behbahan20                       adiantoxide                         C30H50O
Anthriscus cerefolium L.              Apiaceae                    Jafari                                      Aerial parts                Behbahan20                       estragole                             C 1 0 H 1 2 O
(Hoffm.)                                                                             
Alhagi mannifera Deaf.               Fabaceae                   Khar shotor                          Aerial parts                Behbahan20                       kaempferol                         C15H10O6

Pistacia khinjuk                           Anacardiaceae          Kolkhonak                             Fruit, Leaf                  Tange balangestan21 myrcene                              C10H16

Acanthophyllum                              Caryophyllaceae        Khobak khuzistani                Aerial parts                 Tange balangestan21  quillaic acid                          C30H46O5

khuzistanicum Rech. F.                                                                               

Malva parviflora L.                       Malvaceae                  Panirak                                  Flower, Leaf              Tange balangestan21 β- amyrin                            C30H50O
Allium iranicum                            Alliaceae                    Sire vahshi                            Bulb, Leaf                  Toisekan22                          dibutylphthalate-1’2-
(Wendelbo Wendelbo)                                                                                                                                                                             benzenedicarboxylic acid C16H22O4

Centaurea solstitialis L.              Asteraceae               yellow star                            Whole plant              Toisekan22                          hexadecanoic acid            C16H32O2

Cerasus vulgaris Miller               Rosaceae                  Manase                                  Vegetative part         Toisekan22                          alpha-Pinene                      C10H16

Ceratocephalus falcata (L.)       Ranunculaceae        -                                               Spine, Aerial Part     Toisekan22                          alpha-Pinene                      C10H16

Pers                                                
Cicer anatolicum Alef.                Fabaceae                   -                                               Whole plant, Fruit   Toisekan22                          isoflavonoid                        C15H10O2
Cichorium intybus L.                   Asteraceae               Cichout                                  Aerial Part, Root      Toisekan22                          esculetin                             C9H6O4

Citrullus lanatus (Thumb.)         Cucurbitaceae         -                                               Fruit                           Toisekan22                          Phenol                                 C6H5OH
Matsum & Nakai                                                               
Tripleurospermum disciforme    Asteraceae               tripaloe                                  Flower                        Toisekan22                          β-farnesene                       C 1 5 H 2 4

(C. A. Mey.) Schultz 
Urtica dioica L.                            Urticaceae                -                                               Leaf                            Toisekan22                          Hexa hydrofarnesyl acetone C18H36O
Adonis aestivalis L.                      Ranunculaceae        Cheshm khrus tabestani   Aerial parts               Dastena23                            hexaglycoside                    C30H32O20

Centaurea depressa M.B.            Astraceae                  Gole gandom                       Flower                        Dastena23                            Piperitone                           C10H16O
Centaurea persica Boiss.            Astraceae                  Gole gandome farsi            Flower                        Dastena23                            Quercetin                           C15H10O7

Cnicus benedictus L.                   Astraceae                  Kharmoghadas                    Leaf                            Dastena23                            cnicin                                   C20H26O7

Equisetum arvensis L.                 Equisetaceae           Horsetil                                 Leaf                            Dastena23                            Hexahydrofarnesyl acetone C18H36O
Alhagi persarum Boiss.                Fabaceae                   Toranjabin                             Stems, Leaf               Dehloran and             kaempferol                         C15H10O6

& Buhse.                                                                                                                                                                  Abdanan24                           
                                                                            

Adianthum capillus-veneris L.   Polypodiaceae          Kamar Avizeh                        Flower, Leaf              Dehloran and             α-D-Glucopyranoside       C7H14O6

                                                                                                                                                                                  Abdanan24                           
                                                                            

Allium akaka Gmelin.                  Aliaceae                     Aneshk                                   Leaf, Bulb                  Dehloran and             1-Butene,1-                         C5H10S
                                                                                                                                                                                  Abdanan24                           (methylthio)-(Z)               
Allium ampeloprasum L.             Aliaceae                     Tareh Koohi                          Leaf, Bulb                  Dehloran and             linoleic acid                        C 1 8 H 3 2 O 2

subsp. iranicum Wendelbo                                                                                                                                 Abdanan24                           
                                                                            

Amygdalus arabica Olivier.         Rosaceae                   Badam-e-                              Fruits                          Dehloran and             Amigdalin                            C20H27NO11

                                                                                                                                                                                  Abdanan24                           
                                                                            

                                                                                             Koohi                                                                                                                                                            
Cerasus mahaleb (L.) Miller.      Rosaceae                   Beralik                                   Fruits                          Dehloran and             Coumarin                            C9H6O2

                                                                                                                                                                                  Abdanan24                           
                                                                            

Gundelia tournefortii L.              Asteraceae                Kenyer                                   Leaf, Stem                 Dehloran and             Amyrin                                 C30H50O
                                                                                                                                                                                  Abdanan24                                                                        

To be continued on next page
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Table 1. Continued from previous page.

Scientific name Herbal family     Common name            Used part(s)       Region Compound Molecular
formula

Noaea mucronata (Forssk.)      Chenopodiaceae      Khargo Leaf, Flower              Dehloran and             rhamnose C6H12O5

Asch &Schweinf. Abdanan24

Onobrychis elymaitica Boiss.    Fabaceae Pieh kol Leaf, Flower              Dehloran and             methyl 6-O-p-trans-          C42H46O23

& Hausskn. Ex Boiss. Abdanan24 coumaroyl-beta-D-
                                                                                                                                                                                                                       glucopyranoside
Consolida orientalis (Gay)         Ranunculaceae         Zaban-pas-ghafa Whole plant               Dehlolo of kerman25  delcosine C24H39NO7

Schrod.
Tribullus terresteris L. Zygophylaceae          Khar-khesak Leaf, Root, Fruit       Dehlolo of kerman25  kaempferol C15H10O6

Raphanus niger Mill.    Brassicaceae            Torbe siah Leaf, Bulb Zarivar26 3-(E)-(methylthio)           
methylene-2-
pyrrolidinethione              

Alhagi persarum Boiss.                Fabaceae Dava yandakhi Root, Flower             Zanjan27 kaempferol C15H10O6

& Buhse. 
Carthamus oxyacantha                Asteraceae               Sari tikan Shoot                          Zanjan27 phenol C6H6O
M.Bieb. 
Rosa canina L. Rosaceae Gul burnu Fruit, Flower, Shoot Zanjan27 hyperoside C21H20O12

Tribulus terrestris L. Zygophyllaceae        Damir tikan Whole plant              Zanjan27 kaempferol C15H10O6

Amaranthus caudatus L.              Amarantaceae           Sorkh Maghz Fruit, Seed, Flower  Sirjan28 phenol C6H6O
Alhagi pseudalhagi (M. Bieb.)   Fabaceae Adoor Aerial parts                Sirjan28 3-O-Methyl-d-glucose      C7H14O6

Desv.exB.
Tribulus terrestris L. Zygophyllaceae         Khar- Khorsak Fruit Sirjan28 saponin C58H94O27

Alhagi persarum Boiss.                Fabaceae Kharshotor Stem,  Leaf, Flower Sirjan28 kaempferol C15H10O6

& Buhse.
Rubia tinctorum L. Rubiaceae Ronas Seed                            Sirjan28 3-O-Methyl-d-glucose      C7H14O6

Cichorium intybus L.                   Asteraceae                Kasni Leaf, Stem East Persian Gulf29    esculetin C9H6O4

Alhagi persaru Boiss. & Buhse  Papilonaceae            Kharshotor Aerial parts                East Persian Gulf29    kaempferol C15H10O6

Peganum harmala L. Zygophyllaceae         Esfand Aerial parts                East Persian Gulf29    harmine C13H12N2O
Allium cepa L. Amaryllidaceae         Piaz Bulb East of khuzistan30     Quercetin C15H10O7

Petroselinum crispum Apiaceae Jafari Fruit, Leaf East of khuzistan30     apigenin C15H10O5

Helianthus annus L. Asteraceae                Aftabgardan Seed East of khuzistan30     alpha-Pinene C10H16

Descurainia sophia Brassicaceae            Khakeshir Seed East of khuzistan30     palmitic acid C16H32O2

Raphanus sativus L. Brassicaceae            Torb Bulb East of khuzistan30     3-(E)-(methylthio)           -
methylene-2-
pyrrolidinethione              

Linum usitatissimum L.              Linaceae Katan Seed East of khuzistan30     phenol C6H6O
Alhagi pseudalhagi Papilionacea              Toranjabin Flower, Leaf              East of khuzistan30     3-O-Methyl-d-glucose      C7H14O6

Astragalus hamosus L. Papilionacea              Nakhonak Fruit East of khuzistan30     9,12-Octadecadienoic acid C18H32O2

Faba vulgaris Moenchris.           Papilionacea              Baghela Seed, Leaf                  East of khuzistan30     Palmitic acid                       C16H32O2

Amygdalus communis L.              Rosaceae Badamtalkh Seed East of khuzistan30     alpha-Pinene C10H16

Rubia tinctorum L. Rubiaceae Ronas Root East of khuzistan30     lucidin C15H10O5

Tribulus terrestris L. Zygophyllaceae         Kharkhasak Fruit East of khuzistan30     dioscin C45H72O16

Nasturtium officinale (L.)          Brassicaceae            Alafeh cheshmeh                Flower, Leaf              Kazeroun31 myristicin C11H12O3

R. Br.
Alhagi persarum Boiss.                Papilonaceae            Kharshotor Aerial parts                Kazeroun31 kaempferol C15H10O6

& Buhse
Tribulus terrestris L. Zygophyllaceae         Kharkhasak Fruit Kazeroun31 dioscin C45H72O16

Achillea millefolium Asteraceae                Boomadaran Leaf Mashhad32 1,8-Cineole C10H18O
Alhagi camelorum Fabaceae Kharshotor Bark, Stem,Fruit       Mashhad32 Drimenol C15H26O
Tribulus terrestris L. Zygophyllaceae         Tribulus Leaf, Fruit Mashhad32 dioscin C45H72O16

terrestris

Cyndon dactylon Poaceae Biid giyah Leaf, Fruit Mashhad32 glycerin C3H8O3

Borago officinalis Boraginaceae            Gav zaban Leaf, Fruit Mashhad32                          linoleic acid C18H32O2

Cousinia alexeenkoana               Asteraceae                Boumadaran Flower, Leaf              Natanz of kashan33     alpha-Pinene C10H16

Bornm.
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In a clinical trial study, the effect of Smyrnium cordifolium
Boiss on the prevention of kidney stones from ethylene glycol-
induced calcium oxalate in rats was evaluated and it was found
that ethylene glycol significantly increased serum urea, uric acid
and creatinine compared to the normal control group (p<0.01).
While serum urea, uric acid and creatinine levels decreased in
groups III and IV compared to ethylene glycol group, but this
decrease was not significant (p>0.05). Urine parameters showed

that the extract significantly increased urine volume compared to
ethylene glycol group and urinary oxalate level decreased signifi-
cantly (p<0.05).36 In a clinical trial study, the effect of hydroalco-
holic extract of Nigella Sativa seeds on ethylene glycol-induced
kidney stones in rats was investigated. The results showed that the
amount of calcium oxalate deposition in the treatment group was
significantly reduced compared to the ethylene glycol group and
the level of urinary oxalate was similar to the study in the treat-

[Journal of Biological Research 2021; 94:9869]
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Figure 2. Herbal families affecting
kidney stones.

Figure 3. Details of the percentage of
herbal used organs.
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ment group.37 In a clinical trial study, the effects of alcoholic
extract of nigella sativa seeds on kidney stones induced by ethyl-
ene glycol in rats were investigated. In this study, 32 male Wistar
rats were divided into 4 groups: group (A) healthy control, group
(B) negative control, group (C) prevention and group (D) treat-
ment for 30 days of 1% ethylene glycol added.

The results showed that in group B, the number of accumula-
tion of kidney stones (55.05 9. 9.88) increased significantly com-
pared to group A (p<0.001). In groups C (19.75. 7.75) and D
(97.8±24.14), the number of rock accumulations significantly
decreased (p<0.05) compared to group B, but did not differ signifi-
cantly compared to group A. Biochemical evaluation of urine
showed a significant increase in urinary calcium oxalate in group B
(15.57, 15, 1.26 mg/dL) in comparison with groups A (8.43, 1, 1)
and C (8.1, 0, 0.7) (p<0.001) and in comparison with group D
(10.64±1.2; p>0.05). The findings of this study showed that the
alcoholic extract of nigella sativa seeds is effective in preventing
the accumulation of calcium oxalate crystals and in crushing kidney
stones.38 In a clinical trial study, the effect of aqueous extract of
Zolang plant in preventing pathological changes caused by ethylene
glycol-induced calcium oxalate crystals in rat cortex and renal
medullary tissues was shown and the results showed that the num-
ber of calcium oxalate crystals in healthy There was a significant
difference in negative control (p<0.05). However, despite a
decrease in the number of crystals compared to the negative control
group, no significant difference was found in the 100 mg/kg dose
group (p<0.05). Also, there was a significant difference between the
prevention group with a dose of 200 mg/kg compared to the nega-
tive control group in terms of reducing the number of crystals
(p<0.05). But there was no significant difference between the pre-
vention group with 400 mg/kg and the negative control group
(p<0.05).39 In a clinical trial study examining the effect of
hydrophilic extract of alhagi maurorum on ethylene glycol-induced
renal stone in male Wistar rats, the results showed there was no sig-
nificant difference between the accumulations of calcium oxalate
crystals in the studied groups (p>0.2). Urine was lower and this dif-
ference was significant in this regard (p<0.3). As a result, we can
conclude that hydrophilic extract of alhagi maurorum is effective in
preventing calcium oxalate stones in rats by reducing the amount of
oxalate and increasing urinary citrate.40 The results of study in
Shiraz city (Iran) shown 19 botanical families are used to treat kid-
ney stone in Shiraz. Alhagi maurorum, Tribulus terrestris, Nigella
Sativa, Mangifera indica, Prunus cerasus, Prangos acaulis (DC.)
Bornm.41,42 Studies have shown that medicinal plants due to their
active ingredients and medicinal and antioxidant compounds have
beneficial effects on human health and have a therapeutic effect on
various organs of the body and various diseases.43-52 Herbs can be
used to treat kidney stones. The results of a study in Muzaffarnagar
district show that 15 medicinal plants from 13 plant families are tra-
ditionally used in this region for kidney stones in humans. Currently
in Iran, SANKOL® herbal drops are prescribed to remove kidney
stones and facilitate the removal of pebbles after using a crusher.
SANKOL drug is a mixture of medicinal plants such as fennel,
cumin, fragrant leaves, cherries (tail), corn cob, prickly pear and
melon seeds. The components of this herbal medicine include
plants such as Cucurbita pepo, Populus nigra and Solidago
canadensis. Commercial teas including green tea, dandelion plant,
a mixture of milk and mangosteen and borage are also produced
and available in the market for human consumption. Numerous
studies have reported the side effects of chemical drugs. Also, the
high tendency of people to use medicinal plants and the historical
history of using medicinal plants is obvious. The kidneys can play
a good role in the treatment of kidney stones.
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