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Abstract: Tribulus terrestris L. (Family Zygophyllaceae), commonly known as Small Caltrops or Chhota Gokhru, growing wildly 
in sandy areas is known for its medicinal uses in traditional medicine system. The fruit, leaves, stem and root of the plant are 
used medicinally. T. terrestris possessed many pharmacological attributes such as nephroprotective, aphrodisiac, anti-
inflammatory, anti-oxidant, antimicrobial and insecticidal activities. These marvellous bioactivities of the T. terrestris can be 
attributed to the presence of a wide range of phytochemicals including flavonoids, flavonol glycosides, steroidal saponins, and 
alkaloids. The dried fruit of the herb is very effective in most of the genitourinary tract disorders. The present study highlights 
the potency of T. terrestris in controlling the reproductive disorders, mainly impotence, nocturnal emissions, erectile 
dysfunction in men and gonorrhoea in women. In addition, it acts as a diuretic and provides remedy for urinary tract disorders. 
The present study provides a comprehensive overview of the phytochemistry, folk medicinal uses and pharmacological aspects of 
T. terrestris. The information will be helpful in developing the new formulation with therapeutic and economic value in the 
future. 
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I. INTRODUCTION 
Indian desert located in the north-west part of the Rajasthan state representing an environment with limited sources. Limited and 
erratic nature of rainfall, extreme temperatures with large diurnal and seasonal variation, strong solar radiations, low relative 
humidity and high wind velocity are some of the noteworthy climatic features of this desert.[1],[2] The soil is poor in organic matter 
with very low productivity. In spite of these extreme conditions, this unique region has many important medicinal plants which are 
very useful in various diseases. The use of various plants had already been reported in the traditional medicinal system. T. terrestris 
is also such a wonderful plant that has manifold importance.                                       
T. terrestris is an annual herb found in Mediterranean, subtropical and arid climate regions around the world including South 
America, Mexico, Bulgaria, Spain, India and China.[3],[4] It is a common weed of pasturelands, roadsides and other barren places 
mainly in hot, dry and sandy regions in India including western Rajasthan and Gujarat.[5] It grows on almost any type of soil, but 
grows best in dry, loose, sandy soil and in loose soil near sand dunes or around the edges of fields. It also grows in heavy soils, 
especially when they are fertile or moist, and on narrow soils such as along roadsides.[6] It has many common names like Gokshur 
(Sanskrit); puncture vine, land caltrops (English); Gokharu (Hindi); Nanagokharu (Gujrati); Nerinjil (Tamil); and Khar-e-khusak 
khurd (Urdu).[7] In Rajasthan it is commonly known as Bhankhdi or Chhoto gokhru. It is a medicinal herb that has been used in 
traditional Chinese, Siddha, Unani and Indian medicines and is now considered as one of the most popular aphrodisiacs.[8]The 
fruits and seeds are of great importance and used as an aphrodisiac, diuretic, anthelmintic and to t reat cough and 
urinary infections.[9],[10]The plant parts have different pharmacological activities including antimicrobial, anti-inflammatory, 
anthelmintic aphrodisiac and antioxidant potential.[11]Although used as traditional medicine for centuries, Tribulus supplements 
have recently become popular. It is used in many countries as a dietary supplement against sexual impotency, oedema, 
abdominal distention and cardiovascular diseases.[12] It is also used by athletes to increase muscle strength and improve 
performance in sports.[13],[14] The plant is used individually as a single therapeutic agent or as a major or subordinate component 
of many compound formulations and food supplements.[8] 
 

II. TAXONOMY 
The genus Tribulus, belonging to family Zygophyllaceae, consists of about 20 species in the world, of which three species, viz. 
Tribulus terrestris, Tribulus cystoides, and Tribulus alatus, are common in India.[15] Among them, Tribulus terrestris is a well-
established and widely spread species of Tribulus genus and is a well-preserved medicinal herb by Ayurvedic seers as well as 
modern herbalists.[16]   
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III. MORPHOLOGY 
Tribulus terrestris is a prostrate or procumbent, 10-60 cm height annual hirsute and branched herb. The stems and branches are 
pilose and young parts are silky-villous. Leaves are stipulate, opposite usually unequal and abruptly pinnate. Leaflets are 5-8 in 
pairs, oblong to linear oblong and mucronate; petioles very short and pilose. Flowers are yellow in color. Fruits are faint greenish 
yellow with spines [Figure 1]. They are small, globose, consisting of five wedge-shaped woody cocci, each with two pairs of hard 
sharp spines, one pair longer than the other. Tips of spines almost meet in pairs together forming pentagonal framework around the 
fruit. There are several seeds in each coccus, with transverse partitions between them. The seeds are oily in nature. Fruits and roots 
are mainly used as a folk medicine for the treatment of various ailments. The root is slender, fibrous, cylindrical and frequently 
branched, bears a number of small rootlets and is light brown in colour.[9]  

 
Figure 1: Whole Plant of Tribulus terrestris with flower and fruit 

 
IV. TRADITIONAL MEDICINAL USES 

Gokshur or Gokharu or puncture vine has been used since ancient times in the traditional medicine of major cultures, such as 
traditional Indian medicine (Ayurveda) and traditional Chinese medicine and the traditional medicine of south-eastern Europe. In 
India, T. terrestris is used in folk medicine as a tonic and diuretic. The fruit, root and whole plant of T. terrestris alone or in 
combination with other medicinal plants are widely used in Ayurvedic medicine for the treatment of genital-urinary disorders 
ranging from difficulty urinating to urinary stones and sexual debility.[17] Simple and multi-ingredient formulations made of 
Gokshura are listed in the Ayurvedic Formulary [18] and Pharmacopoeia of India.[19] It is an important component of Gokshuradi 
Guggul, a powerful Ayurvedic medicine used to support the proper functioning of the genital tract and remove urinary 
stones.[9],[20] The leaves are rich in Calcium, provide a cheap supplement to rice diets.[21] It has potential and also used in 
eczema, psoriasis, high blood pressure, liver and eye diseases, Parkinson’s disease and benign prostatic hyperplasia.[22]-[27] The 
plant can improve male sexual function[28] and the performance of athletes.[29] In addition, the roots and fruits are considered to 
have cardiotonic properties. In Kashmir, a tea is made out to treat all kinds of fevers.  
In Traditional Chinese medicine, the fruits of T. terrestris are used to tone the kidneys and as a diuretic and cough expectorant. They 
are also used to improve vision and treat itching of the skin, headache, vertigo, blockage of the mammary duct and against sexual 
impotence.[30] T. terrestris is described as a highly valuable drug in the Shern-Nong Pharmacopoeia in restoring the depressed 
liver, for treatment of fullness in the chest, mastitis, flatulence, acute conjunctivitis, headache, and vitiligo. In Unani medicine, T. 
terrestris is used as diuretic, mild laxative, and general tonic.[31] In Siddha medicine, it is used in the form of decoction to treat 
urinary tract infections, urolithiasis, dysmenorrhoeal and edema. In Sudan, T. terrestris has been used as demulcent and in nephritis 
and the treatment of inflammatory disorders.[32] In addition, it has been used for diuretic and uricosuric effects in Pakistan. In 
Bulgaria, the plant is used as a folk medicine for treating impotence. 
The entire plant and particularly the fruits are extensively used in Indian desert for the treatment of various diseases. Harvested plant 
material is dried in the sun or with a dryer. It is then finely ground with a grinder and sifted through a sieve to remove fibre and 
wood particles. The powder is kept in an air tight container to protect it from moisture.  
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To prepare the decoction of Gokshura, 20 to 30 grams of powder is boiled in 160 to 240 ml of water until one-fourth of the liquid 
remains. This decoction should be consumed fresh.[33] The dried fruits of T. terrestris and Pedalium murex are grinded and mixed 
with sugar to make laddus which is taken 2-3 times in a day for increasing the vigor in men.[34] In Shekhawati region of Rajasthan, 
fruit powder of T. terrestris is mixed with Sesamum indicum seeds and taken orally with water by the rural men to cure impotency. 
Fruit powder is given orally to cure urinary disorders and mixed with sugar is given for easy delivery.[35]  
 

V. PHYTOCHEMISTRY 
Gokshura has cooling, diuretic, anti-urolithiatic, styptic, antimicrobial, muscle relaxant, aphrodisiac, emollient, anti-inflammatory 
and cytoprotective properties.[36] The fruit and root of T. terrestris contain many different compounds with a variety of biological 
properties and chemical structures including saponins, flavonoids, glycosides, alkaloids, tannins, terpenoids, amino acids, and 
proteins.[37]-[39] Among the different types of constituents, steroidal saponins and flavonoids are considered to be the most 
important metabolites with various bioactivities. The flavonoids are mainly derivatives of quercetin, kaempferol and isorhamnetin. 
It has been found that the genus Tribulus is rich in biologically active furostane, cholestane and spirostane type steroidal 
saponins.[40] The quantities and presence of these important metabolites depend on the various parts of the plant used. The fruit and 
root of T. terrestris contains pharmacologically important metabolites. 
 

VI. NEPHROPROTECTIVE ACTIVITY 
Gokshura is indicated for burning urination, difficulty in passing urine, decreased urination, urinary crystals and stones, 
albuminuria, haematuria and spermaturia. It is useful for improving the urinary function and management of urinary complaints 
resulting from inflammation, infection, calculi and abnormal discharge.33 Calcium oxalate monohydrate and calcium oxalate 
dihydrate containing stones (calculi) are commonly found as urinary stones. T. terrestris is used in India as herbal medicine for 
urinary stones. The diuretic action and contractile effects makes it useful in the propulsion of urinary stones.[20],[41]  
 

VII. APHRODISIAC ACTIVITY 
 T. terrestris is believed to have has aphrodisiac activity in different cultures due to its putative positive influence on sexual 
performance in humans.  Studies on both animal models and human trials show that T. terrestris improves various aspects of 
sexuality. It was found to improve libido and erectile function in hypogonadal men and it also improved the seminological indices in 
infertile men.[42]-[44] In another clinical study, improvement in fertility was observed in infertile male patients treated with T. 
terrestris and their partners were subsequently able to achieve pregnancy. This was attributed to Tribulus for increasing the quality 
of semen in terms of motility as well as quantity.[45] Gauthaman et al., (2002) discussed androgens and the regulation of penile 
erection and observed that the T. terrestris extract has similar properties to androgens and confirmed the role of TT as an 
aphrodisiac in the traditional medicine.[28]  
 

VIII. TRIBULUS TERRESTRIS AS A NUTRITION SUPPLEMENT 
The role of Tribulus terrestris as a nutritional supplement for the athletes is highly debated regarding its physiological and actual 
effects. Tribulus is a popular food supplement used by a large number of athletes. It increases protein synthesis and muscular mass 
and facilitates recuperation after physical loads. Several studies suggest that T. terrestris will act as an excellent nutraceutical that 
prevents the harmful effects on the human body. However, data on the efficacy is not sufficient.47 Singh et al, 2009 have shown that 
T. terrestris extract affects the body metabolism and reproductive functions.[46]  
 

IX. INSECTICIDAL ACTIVITIES 
Vector-borne diseases are human illnesses caused by parasites, viruses and bacteria that are transmitted by vectors.[33] Mosquitoes 
are carriers of many serious and well-known diseases including malaria, dengue, chikungunya fever, Zika virus fever, yellow fever, 
West Nile fever and Japanese encephalitis. These diseases produce significant morbidity and mortality in humans and livestock 
around the world. Aedes aegypti transmits etiologic agents of yellow fever and dengue. The evaluation of T. terrestris acetone 
extract for larvicidal activity against A. aegypti was tested by many workers. The larvicidal and repellent activity of the crude 
ethanol, acetone and petroleum ether extract leaves of T. terrestris were effective against larvae and adults of mosquito A. 
aegypti  and these extracts can be used as an effective alternative to the existing synthetic pesticides for the control of A. 
aegypti.[47],[48]  
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X. CONCLUSIONS 
T. terrestris has been traditionally claimed for a large number of pharmacological actions and its uses in traditional system of 
medicine. It can be considered as a potential drug used in the treatment of various range of disease especially in the urogenital 
diseases. It is a very popular medicinal plant and its use is still in high demand throughout the country, especially in remote areas 
where tribes and local people live. The number of important secondary metabolites, such as flavonoids, flavonol glycosides, 
steroidal saponins and alkaloids present in T. terrestris, along with their pharmacological activity, prove that it can be used in the 
pharmaceutical industry as well as a source of health-promoting compounds. However, further studies are needed to determine some 
of the unknown molecular mechanisms of action of the clinically active compounds found in T. terrestris. 

 
REFERENCES 

[1] K. K. Sharma & A. K. Pandey, “Current World Environment Phytosociological study of vegetation of some selected arid region of the Thar desert of Rajasthan, 
India,” Current World Environ, vol. 5, no. 1, pp. 51-58, 2010.  

[2] Rao A. S. & M. M. Roy, “Weather variability and crop production in arid Rajasthan,” Central Arid Zone Research Institute, Jodhpur, India, pp. 70, 2012. 
[3] K. M. Nadkarni, Indian Materia Medica, Popular Prakashan, Bombay, pp. 1230-1, 1927.  
[4] M. Ganzera, E. Bedir and I. A. Khan, 2001. “Determination of steroidal saponins in Tribulus terrestris by reversed-phase high-performance liquid 

chromatography and evaporative light scattering detection,” J. Pharm. Sci., vol. 90, pp. 1752-1758, 2001. 
[5] C. K. Kokate, A. P. Purohit, S. B. Gokhale, “Pharmacognosy”, Nirali Prakashan, Pune, vol. ED-13, pp. 370, 2007. 
[6] L. G. Holm, D. L. Plucknett, Pancho J.V. and J. P. Herberger, “The world’s worst weeds - Distribution and Biology,” Univ. Press Hawaii, Honolulu, USA, pp. 

609, 1977. 
[7] M. N. Samy, M.M.  Bishr, A. A. Ahmed, H. M. Sayed, M. S. Kamel, “Pharmacognostical studies on flower of Tribulus terrestris L.,” J Pharmacogn 

Phytochem, vol. 1, pp.18-22, 2013. 
[8] D. Sharma and A. Kumar, “Traditional medicinal plants of high value: Tribulus terrestris: A Review,” World Journal of Pharmaceutical Research, vol. 9, no., 

12, pp. 729-735, 2020. 
[9] S. Chhatre, T. Nesari, G. Somani, D. Kanchan and S. Sathaye, “Phytopharmacological overview of Tribulus terrestris,” Pharma. Rev., vol. 8, no. 15, pp. 45-51, 

2014. 
[10] F. Lubna, S. Arshiya, A. Saad and S. Shabiya, “Pharmacological activities of Tribulus terrestris Linn: A systemic review,” World J. Pharm. Sci., vol. 4, pp. 

136-150, 2015. 
[11] M. Shahid, M. Riaz, M. M. A. Talpur and T. Pirzada, “Phytopharmacology of Tribulus terrestris,” Journal of Biological Regulators and Homeostatic Agents, 

vol. 30, no. 3, pp. 785-788, 2016. 
[12] Z. F. Wang, B. B. Wang, Y. Zhao, F.X. Wang and Y. Sun, Guo R. J. et al., 2016. “Furostanol and spirostanol saponins from Tribulus terrestris,” Molecules, 

vol. 21, pp. 429, 2016. 
[13] G. P. Di Sansebastiano, M. de Benedictis, D. Carati, D. Lofrumento and M. Durante et al., “Quality and efficacy of Tribulus terrestris as an ingredient for 

dermatological formulations,” Open Dermatol. J., vol. 6 pp. 42-48, 2012. 
[14] J. Antonio, J. Uelmen, R. Rodriguez, and C. Earnest, “The effects of Tribulus terrestris on body composition and exercise performance in resistance trained 

males,” Int J Sport Nutr Exerc Metab., vol. 10, pp. 208-15, 2012. 
[15] G. E. Trease, W. C. Evans, Trease and Evans Pharmacognosy: A taxonomic approach to the study of medicinal plants and animal derived drugs, Harcourt 

Brace and Company Asia Pvt. Ltd., Singapore, vol. ED-15, pp. 27, 2002. 
[16] J. Duke, P. K. Duke, J. I. Cellier 2002. Duke Handbook of medicinal herbs, CRC Press, United States, vol. ED-2, pp. 595, 2002. 
[17] M. Deepak, G. Dipankar, D. Prasanth, M. K. Asha, A. Amit, “Tribulosin and β-sitosterol-D-glucoside, the anthelmintic principles of Tribulus terrestris,” 

Phytomedicine, vol. 9 pp. 753-756, 2002. 
[18] Bhartiya Ayurved Yog Sangraha, Ministry of Health and Family Welfare, Govt. of India, pp. 565, 1989. 
[19] India, Ministry of Health and Family Welfare, The Ayurvedic pharmacopoeia of India, Part I,Vol. I, Department of Indian Systems of Medicine and 

Homeopathy, New Delhi, pp. 40, 1989. 
[20] M. Al-Ali, S. Wahbi, H. Twaij, A. Al-Badr, “Tribulus terrestris: Preliminary study of its diuretic and contractile effects and comparison with Zea mays,” J 

Ethnopharmacol, vol. 85, pp. 257-60, 2003. 
[21] S. P. Ambasta, The Useful Plants of India, CSIR, New Delhi, pp. 918. 1986. 
[22] U. Lokesh, K. Tripathi, K. S. Kulkarni and L. Upadhaya, “A study of Prostane in the treatment of benign prostatic hyperplasia,” Phytotherapy Research, vol. 

15, no. 5, pp. 411-415, 2001. 
[23] V. Badmaev, “The evolving approach to Parkinsonˈs disease,” Nutra Cos, Vol. 1, no. 4, pp. 14-16, 2002. 
[24] S. Hashim, T. Bakht, K. B. Marwat, A. Jan, “Medicinal properties, phytochemistry and pharmacology of Tribulus terrestris L. (Zygophyllaceae),” Pak J Bot, 

vol. 46, pp. 399-404, 2014. 
[25] M. Jameel, J. A. Ansari, A. Ali, J. Ahamad, M. Ali, E. Tamboli, “Pharmacological scientific evidence for the promise of Tribulus terrestris,” IRJP, vol. 3, pp. 

403-406, 2012. 
[26] P. K. Warrier, V. P. K. Nambiar, C. Ramankutty, R. Vasudevan Nair, Indian medicinal plants: a compendium of 500 species, Orient Longman Publications, 

Hyderabad, India, vol. 5, pp. 311-312, 1997. 
[27] R. H. Yadav, “Medicinal plants in folk medicine system of Ethiopia,” J Poisonous Med Pl Res, vol.1, pp. 7-11, 2013. 
[28] K. Gauthaman and A. Ganesan, “The hormonal effects of Tribulus terrestris and its role in the management of male erectile dysfunction - an evaluation using 

primates, rabbit and rat,” Phytomedicine, vol. 15, pp. 44-54, 2008. 
[29] J. A. Krcik “Performance- enhancing substances: what athletes are using, Clevel and Clinic,” Journal of Medicine, vol. 68, no. 4, pp. 283-302, 2001. 
[30] Chinese Pharmacopoeia Commission, Chinese pharmacopoeia, vol. I, China Medical Science Press, Beijing, pp. 352, 2015. 



International Journal for Research in Applied Science & Engineering Technology (IJRASET) 
                                                                                           ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538 

                                                                                                                Volume 10 Issue VI June 2022- Available at www.ijraset.com 
     

 
5116 ©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 

[31] C. P. Khare, Indian medicinal plants - An illustrated dictionary, Springer Verlag, Berlin, Heidelberg, pp. 669-71, 2007. 
[32] M. S. Mohammed, S. H. Khalid, W. J. Ahmed, E. A. E. Garelnabi and A. M. Mahmoud, “Analysis of anti-inflammatory active fractions of Tribulus terrestris 

by high resolution GC-MS,” J. Pharmacogn Phytochem, vol. 3, no. 2, pp. 70–74, 2014 
[33] World Health Organization, Traditional Herbal Remedies for Primary Health Care, Regional Office for South-East Asia, pp. 167, 2010. 
[34] L. Singh, P. Soni, H. B. Vasistha, S. K. Kamboj, 2010. “Rare and threatened species of medicinal value under Prosopis juliflora (Swartz) DC. in District Tuticorin, 

Tamil Nadu (India),” New York Sci J, vol. 3, no. 10, pp. 27-36, 2010. 
[35] S. S. Katewa, P. K. Galav, “Additions to the traditional folk herbal medicines from Shekhawati region of Rajasthan,” Indian J. Tradit. Knowl, vol. 5, no. 4, pp. 

494–500, 2006. 
[36] P. C. Sharma, M. B. Yelne, T. J. Dennis, Database on medicinal plants used in Ayurveda, Vol. 3, Central Council for Research in Ayurveda and Siddha, New 

Delhi, pp. 229-230, 232, 2001. 
[37] T. S. Wu, L. S. Shi, S. C. Kuo S.C., “Alkaloids and other constituents from Tribulus terrestris,” Phytochemistry, vol. 50, no. 8, pp.1411-1415, 1999. 
[38] Y. Wang, K. Ohtani, R. Kasai, K. Yamasaki, 1997. Steroidal saponins from fruits of Tribulus terrestris. Phytochemistry, vol. 45, pp. 811-817, 1997. 
[39] N. M. Ammar, Seham Salah El-Din El-Hawary, D. A. Mohamed, M. S. S. Afifi, D. M. Ghanem and G. Awad, “Phytochemical and Biological Studies 

of Tribulus terrestris L. Growing in Egypt,” International Journal of Pharmacology, vol. 14, no. 2, pp. 248-259, 2018. 
[40] A. I. Hamed, B. Janda, U.A. Mahalel, A. Stochmal and W. Oleszek, 2012. Profiles of steroidal saponins from the aerial parts of Tribulus pentandrus, T. 

megistopterus subsp. pterocarpus and T. parvispinus by LC-ESI-MS/MS, Phytochem Anal, vol. 23, pp. 613-621, 2012. 
[41] J. S. Mossa, M. A. Al-Yahya, I. A. Al-Meshal, M. Tariq, 1983. Phytochemical and biological screening of Saudi medical plants. Fitoterapia, vol. 54, pp. 147-

152, 1983. 
[42] M. Tomova, R. Gjulemetova, S. Zarkova, S. Peeva, T. Pangarova, M. Simova, “Steroidal saponins from Tribulus terrestris L. with a stimulating action on the 

sexual functions” in Proc. of the International Conference of Chemistry and Biotechnology of Biologically Active Natural Products, September 21-26, 1981, 
Varna, Bulgaria, pp: 298-302. 

[43] M. Protich, D. Tsvetkov, B. Nalbanski, R. Stanislavov, M. Katsarova M, “Clinical trial of a the Tribestan preparation in infertile men,” Obstet Gynaecol Sofia, 
vol. 22, pp. 326-328, 1983. 

[44] P. G. Adaikan, K. Gauthaman, R. N. Prasad, “History of herbal medicines with an insight on the pharmacological properties of Tribulus terrestris,” The Aging 
Male, vol. 4, pp. 163-169, 2001. 

[45] R. Stanislavov, V. Nikolova, “Tribulus terrestris and human male fertility: I. Immunological Aspects.” Comptes Rend Acad Bulgare Sci, vol. 53, no. 10, pp. 
107-110, 2000. 

[46] P. K. Singh, A. P. Gupta, A. K. Chaudhary and Seema, “Beneficial effects of aqueous fruit extract of Tribulus terrestris on testicular and serum biochemistry of 
albino rats. Journal of Ecophysiology and Occupational Health,” vol. 9, pp. 217-223, 2009. 

[47] S. P. Singh, K. Raghavendra, R. K. Singh, S. S. Mohanty and A. P. Dash, “Evaluation of Tribulus terrestris Linn (Zygophyllaceae) acetone extract for larvicidal 
and repellence activity against mosquito,” Journal of communicable diseases, vol. 40, pp. 255-261, 2008. 

[48] T. M. El-Sheikh, H. A. Bosly, N. M. Shalaby, “Insecticidal and repellent activities of methanolic extract of Tribulus terrestris L. (Zygophyllaceae) against the 
malarial vector Anopheles arabiensis (Diptera: Culicidae), Egypt Acad J Biolog Sci.,” vol. 5, pp. 13-22, 2012. 



 


