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 USE OF MEDICINAL PLANTS FOR THE TREATMENT OF URINARY  TRACT INFECTIONS: A STUDY FROM PASCHIM  MEDINIPUR DISTRICT, WEST BENGAL, INDIA  SUDESHNA PATTANAYAK1, DULAL CHANDRA DAS2,  NIRMALYA KUMAR SINHA*3,4, SHWETA PARIDA1  1Centre for Food Science & Technology, Sambalpur University, Sambalpur, India. 2Principal, K.D. College of Commerce and General Studies, Midnapore, India. 3Dept. of Nutrition, Raja N.L. Khan Women’s College, Midnapore, India. 4Public Health Research Unit, Kankabati Rishi Arabinda Rural Development and  Social Welfare Institute, Kankabati, Paschim Medinipur, West Bengal, India.  ABSTRACT  Urinary tract infections (UTIs) have become a severe public health problem affecting millions of people worldwide. These are caused by a range of pathogens, where Candida albicans, Enterococcus faecalis, Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis, Pseudomonas aeruginosa, Staphylococcus aureus, Staphylococcus saprophyticus most common. High recurrence rates and increasing antimicrobial resistance among uropathogens make the situation more serious. The traditional medicines are the best alternatives to control the UTIs, as these medicines are used from the time of immemorial with same efficacy. Up till now a little attention has been paid on documentation of medicinal plants used for the treatment of UTIs from Paschim Medinipur district. An attempt has been made to collect the information about the use of phytomedicine for the treatment of UTIs of Paschim Medinipur district. The prescription of ethnomedicine were thoroughly interviewed and cross interviewed with the local healers, patients, old and experienced local peoples regarding doses and administration. About fifty three indigenous medicinal plants under thirty five families have been recorded. The present investigation is an important thrust area to the society for the treatment of UTIs and also helpful for the detailed account of the studied medicinal plant for future research to generate new phytochemicals and to formulate new bioactive compounds in the medical world.   KEY WORDS: Drug resistance; Phytomedicine; Traditional knowledge, Urinary tract infections.                         Received on: 06-06-2017 Revised and Accepted on: 29-06-2017 DOI: http://dx.doi.org/10.22376/ijpbs.2017.8.3.p250-259        
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INTRODUCTION  Urinary tract infections (UTIs) are one of the most common bacterial infections in the world and are accounting for 25% of all infections.1 UTIs affect nearly 150 million people each year worldwide and cost the global economy in more than 6 billion US dollars.2 UTIs can occur in any populations and in any age groups but it is more prevalent in females who are in reproductive age.1,3 It may be due to absence of prostatic secretions, short urethra, easy contamination of urinary tract with faecal flora and pregnancy.1-4 Singh et al reported that 40-50% women suffer at least one clinical episode during their lifetime.5 The pregnant mothers very much susceptible to be infected because of dilation of ureter which persist upto delivery and may increase the ureterovenical reflux and urinary stasis. The volume of plasma increased and the concentration of urine decreased, and glycosuria also found during pregnancy which encourage the bacterial growth in the urine.6 The risk factors like personal hygiene, lower socio economic status, increased parity, increased age, sickle cell trait and anaemia, lack of prenatal care, diabetes mellitus and the functional urinary tract abnormalities are responsible for UTIs.7,8 UTIs may lead to adverse pregnancy outcomes, such as low birth weight infants, premature delivery, hypertension, renal failure, preeclampsia and foetal death.9 It is associated with poor self-esteem, impaired quality-of-life, social isolation, and depression.10-11 UTIs are caused by a range of pathogens, but most commons are Candida albicans, Enterococcus faecalis, Escherichia coli, Klebsiella pneumoniae, Proteus mirabilis, Pseudomonas aeruginosa, Staphylococcus aureus, Staphylococcus saprophyticus.12-15 High resistance power of uropathogens and high prevalence of UTIs become a serious threat at the present era. The microbes of UTIs have great drug resistance power due to which it is very difficult to control. The improper and uncontrolled use of the antibiotics may be the main cause of this antimicrobial resistance.16 The antimicrobial resistance has become a severe problem globally. So, there is some urgent need of restriction in the unnecessary use of antibiotics and also to search out some new drugs. The traditional medicines are the best alternatives to it, as these medicines are used from the time of immemorial with same efficacy. The antimicrobial efficacy of some plants for the treatment of UTIs has been beyond belief. The plants bio-constituents have been a good source of antimicrobial agents but still many of the plant species remained unexplored. It is reported that the local communities have used only ten 

percent of all flowering plants on the earth for this purpose but one percent of these plants were recognized by modern scientists.17 The plants are the rich source of secondary metabolites like tannins, alkaloids and flavonoids. These secondary metabolites have proven their antimicrobial properties in many in vitro studies.18 Considering this information, the present study was initiated with an aim to identify medicinal plants resources and traditional knowledge of local people of Paschim Medinipur district, West Bengal, India to treat the UTIs. A synoptic account of these medicinal plants with their species, family, parts used, approximate doses in possible cases and ethno–medicinal values to cure UTIs has been prepared in the present investigation.  MATERIALS AND METHODS   Frequent field visits during last five months were arranged to collect the information from the people of Paschim Medinipur District. Repeated enquiries were made to understand their knowledge, methods of diagnosis and treatment of this disease. Data were collected on the specific parts of the plants used, collection, method of uses of the drugs, and dosage administration. The information on medicinal uses of the indigenous plants have been described after gathering information from general local people, experienced aged rural folk, traditional herbal medicine practioners and local herbal drug sellers. Local elder, experienced tribal peoples, “Vaidyas” and “Ojhas” were interviewed and cross – interviewed following the questionnaire regarding doses and administration.19-21 The medicinal plants specimens were collected and identified with the help of authentic specimens, books, journals, floras and revisions.22-33  RESULTS   The present investigation deals with 53 plants species under 35 families of which 8 species belong to trees, 4 species belong to shrubs, 1 species belongs to lianes and 40 are herbs (Table 1). From the tree species the bark, leaves, seeds and roots were used. In case of herbs species the whole plant was used. Out of 35 families fabaceae stands the first position, the family apiaceae second position and malvaceae holds third position considering the number of plants used (Fig. 1). Similarly herbaceous plants acquiring the topmost position for use (Fig. 2).  
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Table 1 List of investigated plants used for the  treatment of urinary tract infections   Sl. No. Scientific name Family Local name Habit Parts used Mode of application 1. Abelmoschus esculentus (L.) Moench Malvaceae Bhendi Herb Fruit Seedless fruits taken orally with sugar. 2. Abutilon indicum L. Malvaceae Paatri Herb Root, leaves  Leaves and roots powder taken orally. 3. Acacia nilotica Delile Fabaceae Babool Tree Leaves, bark & gum Paste of 10g gum and two leaves taken with cow’s milk. Bark powder are used. 4. Allium sativum L. Liliaceae Rasun Herb Bulb Fresh eating. 5. Ananus comosus (L.) Merr. Bromeliaceae Anarus Herb Leaves, fruit A combination of leaves and fruit juice. 6. Andrographis paniculata Wall.ex.Nees. Acanthaceae Kalmegh Herb Leaves  Fresh leaves extracts taken. 7. Apium graveolens L. Apiaceae  Apium Herb Aerial part Fresh leaves and fruits extracts taken. 8. Azadirachta indica A. Juss. Meliaceae Neem Tree Fruit, leaves, bark Fresh fruits taken. Leaves and bark taken as powder. 9. Bidens pilosa L.  Asteraceae  Hairy Beggartides Herb  Whole herb  Whole plants extracts taken. 10. Brassica nigra L. Left  Brassicaceae  Sorsa Herb  Seed  Grinded seeds taken. 11. Caesalpinia nuga (L.) Aiton Fabaceae Lata Lianes  Leaves, roots Leaves and root powder taken. 12. Centella asiatica (L.) Urban Apiaceae Thankuni Herb leaves Fresh leaves taken. 13. Cichorium intybus L. Asteraceae  Chicori Herb  Leaves  Dried and grinded leaves taken. 14. Cinnamomum verum Presl Lauraceae Dalchini Tree Bark Berk powder taken. 15. Citrulus vulgaris L. Cucurbitaceae  Makal Herb  Seed  Grinded seed taken.  16. Citrus lemon L. Rutaceae  Lebu Shrub  Fruit  Fruit juice taken.  17. Clitoria ternatea L. Fabaceae Aparajita  Herb  Root Water in which rice has been rinsed is mixed with about 2” portion of root and grounded to obtain juice. The juice is taken two spoonfuls at a time 2-3 times daily till cure. 18. Commiphora mukul (Hook. ex Stocks) Engl.  Burseraceae  Guggul Under shrub Latex The resinous latex (2 g) in hot water is given to the patient for one month.  19. Coriandrum sativum L. Apiaceae Dhana Herb Leaves and fruit Leaves and fruit extract taken.  20. Crataeva murvala Buch-Han. Capparidaceae Tita sag Small tree  Bark Bark decoction taken twice daily for seven days. 21. Cucumis sativus L.  Cucurbitaceae  Sasa Herb  Seeds About 10-15 seeds grinded with a little rock salt given twice a day for five days. 22. Curculigo orchioides Gaertn.  Amarlyllidaceae Talmuli  Herb  Root, rhizome 10 g of root or rhizome paste with fermented rice water taken two times daily for seven days. 23. Curcuma longa L. Zingiberaceae Haldi Herb Rhizome Fresh rhizome eaten. 24. Cyperus scariosus R.Br. Cyperaceae Jalmuthi ghas Aquatic Herb  Tubers Extracts of tubers eaten. 25. Ferula asa-foetida L. Apiaceae Hingh Herb Dried latex 30-40 drops of tincture of asafoetida taken 3 times a day.  26. Hemidesmus indicus (L.) R.Br. Asclepiadaceae Anantamul  Herb Root Root powder mixed with cow milk eaten. 27. Hibiscus rosa-sinensis L. Malvaceae Jaba Shrub  Flower Flower decoction is taken thrice daily for 3 days.  28. Lagenaria vulgaris Ser. Cucurbitaceae Lau Herb Fruit Pulp extract taken. 29. Linum usitatissimum L. Linaceae  Tisi Herb  Seed  Grinded seeds are taken.  30. Malva sylvestris L. Malvaceae  Mallow Herb  Leaves  Used in salad.  31. Mangifera indica L. Anacardiaceae Aam Tree  Leaves Powder form leaves taken for few days. 32. Nelumbo nucifera Gaertn Nymphaeaceae Saluk Herb Rhizome Fresh rhizome taken for two weeks. 33. Nigella sativa L. Ranunculaceae  Kalazira Herb  Seeds Grinded seeds taken.  34. Ocimum sanctum L. Lamiaceae Tulsi Herb Leaves Leaves are taken. 
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35. Paederia scandens (Lour.) Merrill Rubiaceae Gandal Herb Leaves Decoction of leaves taken. 36. Phylanthus fraternus Webster Euphorbiaceae Bhumiamla Herb Whole plant Plant juice drunk once daily for few days. 37. Pimpinella anisum L. Apiaceae Mitha zira Herb Seed Seeds taken. 38. Portulaca oleracea L. Portulacaceae Portulaca Herb Aerial parts Extract of the whole plant taken in the morning for 3-5 days. 39. Punica granatum L. Punicaceae Anar Tree  Seed  Fleshy and juicy seeds taken. 40. Raphanus sativus L. Brassicaceae Mula Herb  Whole plant Roots and leaves taken. 41. Rosmarinus officinalis L. Lamiaceae Rosemary  Herb  Leaves, flower Extracts of flower and leaves taken. 42. Solanum indicum L. Solanaceae Kanta Begun Herb  Fruits Fruits extracts taken. 43. Sphaeranthus indicus L.  Asteraceae  Ghorkmundi  Herb  Whole plant Decoction taken.  44. Syzygium cumini (L.) Skeels Myrtaceae Jamun Tree Bark  Bark extract taken. 45. Terminalia chebula Retz. Combretaceae Harituki Tree  Fruit core Fruit extract taken. 46. Tinospora cordifolia (Willd.) Hook f. & Thoms.  Menispermaceae  Gulancha  Herb  Stem  Stem powder (10 g) of this plant and 2-3 g of ‘black pepper’ powder (Piper nigrum) are prescribed for 7 days.  47. Trianthema portulacastrum L. Aizoaceae Trianthema A small succulet prostrate herb Whole plant Whole plant extracts taken. 48. Tribulus terrestris L. Zygophyllaceae  Gokhuro  Herb  Whole plant  Whole plant extracts taken. 49. Trigonella foenum -graecum L. Fabaceae  Methi Herb  Whole plant  Whole plant extracts taken. 50. Vigna mungo L. Fabaceae Mung Herb Seed Seeds taken. 51. Zea mays L. Poaceae Bhutta  Herb  Seed Seeds taken. 52. Zingiber officinale Rosc. Zingiberaceae Ada Herb Rhizome Fresh rhizome taken. 53. Zizyphus jujuba Mill. Rhamnaceae  Tak kul  Shrub  Friut  Extract of the fruit is taken.  
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  Figure 1 Usefulness of families for the treatment of urinary tract infections  
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  Figure 2  Plant habit for the treatment of urinary tract infections  DISCUSSION  Medicinal plants are used to treat the diseases all over the world from the ancient times.34 Even at the 21st century the herbal medicines achieved the reliability in mind set of global people as because it have no such side effects, relatively less expensive and better patient tolerance.35 It is reported that nearly 80% of people from developing countries depending on traditional medicines for primary health care and in modern medicine also approximately 25% are based on plant derived drugs.36-38 In Paschim Medinipur District nearly 87.8% people live in the villages and are knowledgeable to use the herbals to treat the UTIs and the people from upper class society have less experience about it. The whole plant body of the herbaceous plants; bark, leaves, flowers, fruit and seeds of the shrub and tree were used. The 

plant parts or extracts were taken orally directly or mixed with water, milk, honey, black pepper etc. The medicines were administered in empty stomach early in the morning in most of the cases.Depending on the age, sex and health conditions one or two teaspoonful were prescribed. Most healers collect the herbals from the forest or roadside but never cultivated and the study was purely nonbiochemical. That’s why it is the high time to analyze the chemical components that are present in the potential medicinal plants and also find out the specific bioactive compounds which are solely responsible to control the disease. Few potential chemical components have been found in recent years (Table 2).39-95  Hence, the present study will be helpful for the future phytochemical and pharmacological screening to formulate different potential drugs for the treatment of UTI.     
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 Table 2 Potential phytochemicals present in the  investigated medicinal plants  Sl. No. Scientific name Phytochemicals References 1. Abelmoschus esculentus (L.) Moench Glycosides, Tannins, Terpenoids Huang et al.,39 Honda et al.40  2. Abutilon indicum L. Alkaloids, Flavonoids, Glycosides, Phenols, Saponins, Steroids, Sterols, Terpenoids Dhawale41  3. Acacia nilotica Delile Anthraquinones, Cardiac Glycosides, Flavonoids, Saponins, Tannins Deshpande,42 Harbone43 4. Allium sativum L. Alkaloids, Anthraquinones, Flavonoids (allicin),Glycosides, Phenol, Saponin, Steroids, Tannins, Trepenoids,  Aliyu et al.44 
5. Ananus comosus (L.) Merr. Alkaloids, Flavonoids, Glycosides, Phenols, Phytosterols, Tannins,  Kalpana et al.45 6. Andrographis paniculata Wall.ex.Nees. Alkaloids, Anthracene, Flavonoids, Glycosides, Phenols, Quinines, Steroids, Tannins,  Anand et al.46 7. Apium graveolens L. Alkaloids, Flavonoids, Phenols, Steroids, Tannins, Terpenoids,  Ravichandran et al.47 8. Azadirachta indica A. Juss. Alkaloids, Anthraquinones, Cardiac glycosides, Flavonoid, Glycosides, Polyphenols, Saponins, Steroids, Tannins, Terpenes, Terpenoids Biu et al.,48 Daniel et al.49 
9. Bidens pilosa L.  Alkaloids, Anthraqoinones, Flavonoids, Glycosides, Saponins, Steroids, Tannins,  Khan et al.50, Silva et al.51 10. Brassica nigra L. Left  Alkaloids, Flavonoids, Glycosides, Saponins, Steroids, Sterols, Tannins,  Krishnaveni et al.52 11. Caesalpinia nuga (L.) Aiton Carbohydrates ,Glycosides, Flavonoids,  Phenols,  Saponins, Tannins Harjit et al.53 12. Centella asiatica (L.) Urban Alkaloids, Phenols, Saponins, Tannins  Tadesse et al.54 13. Cichorium intybus L. Cardiac glycosides, Flavonoids, Saponins, Tannins, Terpenoids,   Shad et al.55 14. Cinnamomum verum Presl Alkaloids, Flavonoids, Glycosides, Saponins, Tannins, Terpenoids Ahuja et al.56 15. Citrulus vulgaris L. Alkaloids, Anthraquinones, Flavonoids, Glycosides, Phenols, Saponins, Steroids, Sterols, Tannins, Terpenoids, Triterpenoids Otutu et al.57 
16. Citrus lemon L. Alkaloids, Cardiac glycosides, Flavonoids, Phenols, Phytosterols, Saponins, Steroids, Tannins,  Mathew et al.58 
17. Clitoria ternatea L. Flavonoids, Phenols, Saponins Manjula et al.59 18. Commiphora mukul (Hook. ex Stocks) Engl.  Alkaloids, Flavonoids, Glycosides, Phytosterols, Saponins, Steroids, Tannins, Terpenoids,  Singh et al.60 
19. Coriandrum sativum L. Alkaloids, CoumarinFlavonoids, Phenolic compounds, Saponins. Tannins,  Thangavel et al.61 20. Crataeva murvala Buch-Han. Alkaloids, Flavonoids, Phytosterol, Saponins. Tannins, Triterpene,  Bhattacharjee et al.62 21. Cucumis sativus L.  Cardiac glycosides, Phytosterol, Saponins, Tannins, Terpenoids Sood et al.63 22. Curculigo orchioides Gaertn.  Alkaloids, Flavonoids, Glycosides, Phenolic compounds, Saponins. Sterols, Tannins,  Asif et al.64 23. Curcuma longa L. Alkaloids, Anthocyanin, Coumarin, Diterpenes, Emodins, Flavonoids, Phenol, Phlobatannin, Phytosterol, Saponin, Steroid, Tannin,  Rajesh et al.65 
24. Cyperus scariosus R.Br. Alkaloids, Flavonoids, Hydrocarbons, Mono and sesquiterpenes, Saponins, Steroids, Terpenoids,  Kasana et al.66 
25. Ferula asa-foetida L. Alkaloids, Coumarins, Flavonols, Saponins, Sesquiterpene, Tannins, Terpenoids, Terpinoides Iranshahyet et al.67 
26. Hemidesmus indicus (L.) R.Br. Anthraquinone, Flavonoid, Steroid, Tannins, Terpenoid Banerjee et al.68 27. Hibiscus rosa-sinensis L. Alkaloides, Anthraquinones, Cardiac glycosides, Flavanoides, Phenols, Phlobatanins, Saponins, Steroids, Tanins, Terpenoids,  

Kumari et al.69 
28. Lagenaria vulgaris Ser. Alkaloids, Flavonoids, Glycosides, Saponins, Steroids, Tannins Gautam et al.70 29. Linum usitatissimum L. Alkaloids, Flavonoids, Glycerides, Saponins,  Bekala et al.71 30. Malva sylvestris L. Alkaloids, Flavonoides, Phenols, Saponins, Tannins, Hanaa et al.72 31. Mangifera indica L. Alkaloids, Anthraquiones, Flavonoids, Glycosides, Saponins, Tannins Nwankwo et al.73 32. Nelumbo nucifera Gaertn Alkaloids, Flavonoids, Glycosides, Phytosterols, Polyphenols, Sterols, Tannins, Triterpenoids,  Gnana et al.74 
33. Nigella sativa L. Alkaloids, Flavanoids, Sterols, Tannins,  Javed et al.75 
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34. Ocimum sanctum L. Alkaloids, Anthocyanins, Cardiac glycosides, Eugenol, Flavonoids (Apigenin), Luteolin, Polyphenols, Sesquiterpene, Steroids, Tannins, Thymol, Ursolic acid,  
Joshi et al.76 

35. Paederia scandens (Lour.) Merrill Alkaloids, Flavonoids, Glycosides, Polyphenolic compounds, Tannins, Terpenoids,  Patil et al.77 36. Phylanthus fraternus Webster Alkaloid, Cardiac glycosides, Flavonoids, Saponins, Steroid, Tannins, Terpenoid,   Kavit et al.78 37. Pimpinella anisum L. Alkaloids, Carbohydrate, Cardiac Glycosides, Flavanoids, Phytosterols, Terpenoids,  Salim et al.79 38. Portulaca oleracea L. Alkaloids, Cardiac glycosides, Flavonoids, Saponins, Tannins, Terpenoids Okafor et al.80 39. Punica granatum L. Alkaloids, Gallotannins, Phenolic compounds, Phycobilins, Saponins, Steroids, Tannins, Triterpenoids,  Akkiraju et al.81 
40. Raphanus sativus L.  Alkaloids, Flavonoids, Glycoside, Phenolic compound, Phlobatannins, Steroids, Tannins, Terpenoids,  Aruna et al.82 
41. Rosmarinus officinalis L. Flavonoids, Saponins, Terpenoids,  Johar et al.83 

 42. Solanum indicum L. Anthraquinones, Flavonoids, Saponins, Steroids, Tannins,  Deb et al.84 43. Sphaeranthus indicus L.  Alkaloids, Cardiac glylosides, Flavanoids, Saponins, Steroids, Tannins, Terpenoids,  Santhosh et al.85 44. Syzygium cumini (L.) Skeels Alkaloids, Amino acid, Cardiac glycosides, Flavonoids, Phenols, Phytosterols, Saponins, Steroids, Tannins, Terpenoids,  Mubassara et al.86 
45. Terminalia chebula Retz. Alkaloids, Carbohydrates, Cardenoloids, Deoxysugars, Flavanoids, Phenols, Reducing Sugar, Saponins, Steroids, Terpenoids,  Mamatha et al.87 
46. Tinospora cordifolia (Willd.) Hook f. & Thoms.  Alkaloids, Cardiac Glycosides, Carbohydrates, Flavonoids, Phenols, Proteins, Saponins, Steroids Pradhan et al.88 
47. Trianthema portulacastrum L. Alkaloid, Flavanoid, Ketone, Phytosterolins, Tetraterpenoid,  Verma et al.89 48. Tribulus terrestris L. Alkaloids, Carbohydrates, Glycosides, Phenols, Saponins, Saponins, Tannins, Terpenoids,  Vasait 90  49. Trigonella foenum -graecum L. Alkaloids, Anthroquinone, Fattyacids, Flavonoids, Glycosides, Saponins, Steroids, Tannins, Triterpenoids, Volatile oils,  Nandagopal et al.91 
50. Vigna mungo L. Alkaloids, Ascorbic acid, Flavonoids, Glycosides, Phenols, Saponins, Steroids, Tannins Varma et al.92 
51. Zea mays L. Flavonoids, Glycosides, Steroids, Sugars Morshed et al.93 52. Zingiber officinale Rosc. Alkaloid, Flavanoids, Glycosides, Phlobotannins, Saponins, Tannin, Terpenoids Riaz et al.94 53. Zizyphus jujuba Mill. Alkaloids, Compounds, Flavonoids, Glycosides, Phenolic, Saponins, Terpenoids Tripath et al.95  CONCLUSION   The present investigation reveals mainly on the rural people health and treatment as they are deprived from the modern facilities and they are not aware of general health care. Recent discoveries reported that UTI pathogens are gradually becoming drug resistant and for that reason herbals which considered to be the best useful remedies. The herbals are the best alternative and like the supernatural blessing to the very poor people of the villages but as they do not know which plants are essential for the treatment of UTI, for that reason they have to go to the local traditional healers for the treatment of this disease. If proper documentation, cultivation procedure and dosages administration of these medicinal plants are done and focused in a very simple way to the village people it may yield a better for their own treatment. As there was no past scientific report regarding antimicrobial and phytochemical 

analysis of the recorded medicinal plants, greater attention and effort should be drawn on the indigenous practice right now. In this present circumstances, our study is much more appropriate to initiate the investigation in this direction. We hope future detail research work will open a new vistas for the formulation of new bioactive compounds in medical world for the treatment of UTI.   ACKNOWLEDGEMENT  Authors are thankful to the villagers for their kind co-operation during field investigation.  CONFLICT OF INTEREST  Conflict of interest declared none.  REFERENCES   1. Ahmed MA, Shukla GS, Bajaj HK. Incidence of Urinary Tract Infections and determination of their susceptibility to antibiotics among Pregnant Women. Int J Cell Sci Biotech. 2016; 5:12-16. 



    Int J Pharma Bio Sci 2017 July; 8(3): (P) 250-259  

  This article can be downloaded from www.ijpbs.net P-257  

2. Stamm WE, Norrby SR. Urinary tract infections: disease panorama and challenges. J Infect Dis. 2001;183 (Suppl 1):S1–S4 3. Karki A, Tiwari BR, Pradhan SB. Study of Bacteria Isolated from Urinary Tract Infections and Their Sensitivity Pattern. J Nepal Med Assoc. 2004; 43: 200-203. 4. Awaness AM, Al-Saadi MG, Aadoas SA. Antibiotics Resistance in Recurrent Urinary Tract Infection. Kufa Med J. 2000; 3. 5. Singh B, Tilak R, Srivastava RK, Katiyar D. Urinary tract infection and its risk factors in women: An appraisal. J Pure Appl Microbiol. 2014 Oct; 8(5):1-8. 6. Delzell JE Jr., Lefevre ML. Urinary Tract Infections during Pregnancy. Am Family Physician. 2000;61: 713-720. 7. Nowiciki B. Urinary tract infections in pregnant women: Old dogmas and current concepts regarding pathogenesis. Curr Infect Dis Rep. 2002 Dec; 4(6): 529-535 8. Manjula NG, Math GC, Patil SA, Gaddad SM, Shivannavar CT. Incidence of Urinary Tract Infections and Its Aetiological Agents among Pregnant Women in Karnataka Region. Advances in Microbiology. 2013;3:473-478. 9. Hill JB, Sheffield JS, McIntire DD, Wendel GD Jr. Acute pyelonephritis inpregnancy. Obstet Gynecol. 2005;105:18-23. 10. Fonda D. Promoting continence as a health issue. Eur Urol. 1997;32:28–32 11. Vyas S, Varshney D, Sharma P, Juyal R, Nautiyal V, Shrotriya VP. An Overview of the Predictors of Symptomatic Urinary Tract Infection Among Nursing Students. Ann Med Health Sci Res. 2015; 5(1):54–58. 12. Sharma A, Chandraker S, Patel VK, Ramteke P. Antibacterial Activity of Medicinal Plants Against Pathogens causing Complicated Urinary Tract Infections. Indian J Pharm Sci. 2009; 71(2): 136–9. 13. Svanborg C, Godaly G. Bacterial virulence in urinary tract infection. Infect Dis Clin N Am 1997;11:513-29. 14. Samanta P, Sinha NK. Antimicrobial activity of five traditionally used medicinal plants on bacterial infection of urinary tract. Int Res J Basic Appl Sci 2016;1(2): 24-28. 15. Divya P, Pavithra DP. Antimicrobial susceptibility pattern of Escherichia coli isolates causing urinary tract infections at tertiary care hospital. Int J Pharm Bio Sci. 2015; 6(1): (B) 84 – 87. 16. Goldman, DA, Huskins WC. Control of nosocomial antimicrobial resistant bacteria: A strategy priority for hospitals worldwide. Clin Infect Dis. 1997;24: 139-145. 17. Kafaru E. Immense help formative workshop. In Essential Pharmacology. 1st edition., Elizabeth Kafaru Publishers; Lagos, Nigeria. 1994. pp 11-14. 18. Lewis K, Ausubel FM. Prospects of plant derived antibacterials. Nat Biotechnol. 2006; 24: 1504-1507. 19. Dwivedi SN, Satyaendra S, Dwivedi S, Dwivedi A, Dwivedi S, Kaul S. Relevance of medicinal herbs 

used in traditional system of medicine. Farmavita Net. 2007.  20. Shukla R, Chakravarty M, Gautam MP. Indigenous medicine used for treatment of gynecological disorders by tribal of chhattisgarh, India. J Medicinal Plant Res. 2008;2.12:356-360.  21. Pullaiah T, Murthy KSR, Goud PSP, Kumar TDC, Vijayakumar R. Medicinal plants used by the tribals of Nallamalais, Eastern Ghats of India. J Tropical Medicinal Plants. 2003;4.2:237-244.  22. Satyavati GV, Gupta AK, Tandon N. Medicinal Plants of India. New Delhi: Indian Council of Medical Research. 1987.  23. Bentham G, Hooker JD. Genera Planterum. Volume 1-3. London: Lovell Reeve & Co 1862-1883.  24. Prain D. Bengal Plants. Volume 1 & 2. Dehra Dun: Bishen Singh Mahendra Pal Singh. 1903.  25. Rekka R, Murugesh S, Prabakaran R. Plants used by Malayali Tribes in Ethnogynaecological disorders in Yercaud hills, Southern Eastern Ghats, Salem District, Tamil Nadu. Sci Res Report .2013; 3(2):190-192.  26. Sanyal MN. Flora of Bankura District. Dehra Dun: Bishen Singh Mahendra Pal Singh. 1994.  27. Samanta AK, Das DC. Ethnobotanical studies of Typha elephantina Roxb. (Typhaceae) in Southern parts of West Bengal, India. J Eco Taxon Bot. 2003;27(3): 576-579.  28. Pal DC, Jain SK. Tribal Medicine. Kolkata: Naya Prakash.1998.  29. Paria ND, Chattopadhyay SP. Flora of Hazaribagh District, Bihar. Volume 1. Calcutta: Bot Survey of India. 2000:1-547.  30. Paria ND, Chattopadhyay SP. Flora of Hazaribagh District, Bihar. Volume 2. Calcutta: Bot Survey of India. 2005: 548-1299.  31. Paria ND. Medicinal plant resources of South West Bengal. Volume 1&2. Kolkata: Directorate of Forest, Govt. of West Bengal. 2005. 32. Behara KK. Plants used for gyanecological disorders by tribals of Mayurbhanj district, Orissa, India. Ethobotanical Leaflets. 2006;10: 129-138.  33. Jain SK, Rao RR. A Handbook of Field and Herbarium Methods. New Delhi: Today and Tomorrow's Printers and Publishers. 1977.  34. Das DC, Sinha NK, Patsa MK, Das M. Investigation of herbals for the treatment of leucorrhoea from south West Bengal, India. Int J Bioassays. 2015; 4(11): 4555-9. 35. Das DC, Sinha NK, Das M. The use of medicinal plants for the treatment of Gynaecological disorders in the Eastern parts of India. Indian J Obstet Gynaecol Res. 2015; 2(1):16-27. 36. World Health Organization. WHO Traditional Medicine Strategy 2002–2005. Geneva: World Health Organ. 2002. 37. Tripathi G. Indigenous Knowledge and Traditional Practices of Some Himalayan Medicinal Plants. In: Samant SS, Dhar U, Palni LMS (eds). Himalayan Medicinal Plants Potential and Prospects. Nainital: Gyanodaya Prakashan. 2002; 151–156. 38. Das DC, Sinha NK, Chattopadhyay JC, Das M, Samanta P. The use of Medicinal Plants for the 



    Int J Pharma Bio Sci 2017 July; 8(3): (P) 250-259  

  This article can be downloaded from www.ijpbs.net P-258  

treatment of Gonorrhoea and Syphilis in South West Bengal of India. Int J Phytomed. 2013;5(1):14-17. 39. Huang Z, Wang B, Eaves DH, Shikany JM, Pace RD.  Phenolic compound profile of selected vegetables frequently consumed by African Americans in the Southeast United States.  Food Chem. 2007 ;103:1395-1402.  40. Honda AH, Nakagawa S, Ashida H and Kanazawa K. Simultaneous determination of all polyphenols in vegetables, fruits, and teas. J Agric Food Chem. 2003;51 3: 571-581.  41. Dhawale PG. Phytochemical analysis of eight medicinal plants from Amravati district (MS) India. Int J Sci Res Pub. 2013; 3(1):1-3. 42. Deshpande SN. Preliminary phytochemical analysis and in vitro investigation of antibacterial activity of Acacia nilotica against clinical isolates. J Pharmacognosy Phytochem. 2013;1: 23-7. 43. Harbone JB. Phytochemical method: A guide to modern techniques of plant analysis. London: Champan and Hall. 1998 44. Aliyu MS, Hanwa UA, Tijjani MB, Aliyu AB, Yau B. Phytochemical and antibacterial properties of leaf extract of Stereospermum kunthianum (Bignoniaceae). Niger J Basic Appl Sci. 2009;17 (2): 235 -239. 45. Kalpana MB, Sriram Prasath G, Subramanian S. Studies on the antidiabetic activity of Ananas comosus leaves in STZ induced diabetic rats. Sch Res Libr, Pharm Lett. 2014; 6 (1):190-198. 46. Anand M, Prabakaran P, Pradeepa V. A study on the phytochemicals characterization and antimicrobial potential of Andrographis paniculata. J Pharm Res. 2011;4(2):530-531. 47. Ravichandran H, Magesh A. Phytochemical analysis of two medicinal plants Dicorea bulbifera and Apium graveooslons. International Journal of Pharmaceutical Sciences Review and Research. 2015; 33(1): 344-347. 48. Biu AA, Yusufu SD, Rabo JS. Phytochemical screening of Azadirachta indica (Neem) (Meliaceae) in Maiduguri, Nigeria. Biosci Res Commun. 2009;21(6): 281-283. 49. Daniel AK, Dishi K. Crude phytochemicals in the foliage and stem-bark of Azadirachta Indica, Grown In Yola, Adamawa State, Nigeria. Global J Sci Frontier Res. 2011;11(1): 9-13. 50. Khan MR, Kihara M, Omoloso AD.  Anti-microbial activity of Bidens pilosa, Bischofia javanica, Elmerillia Papuana and Sigesbekia orientalis. Fitoterapia. 2001;72: 662-665. 51. Silva FL, Fischer DCH, Tavares JF, Silva MS, De AthaydeFilho PF, Barbosa-Filho JM. Compilation of secondary metabolites from Bidens pilosa L. Molecules. 2011;16: 1070-1102. 52. Krishnaveni M, Saranya S. Phytochemical charecterization of Brassica nigra seeds.  Int J  Advanced Life Sci. 2016;9(1): 150-158. 53. Harjit K, Amini MH, Suttee A.  Evaluation of antioxidant and anthelmintic properties of Caesalpinia sappan L. leaves. Int J Pharmacognosy Phytoch Res. 2016; 8(2):362-368. 

54. Tadesse S, Ganesan K, Nair SKP, Letha N, Gani SB. Preliminary phytochemical investigation of different solvent extracts of Centella asiatica L. (Family: Apiaceae), an Ethiopian weed.  Int J Pharm Chem Biol Sci. 2016;6(1): 97-102 . 55. Shad MA, Nawaz H, Rehman T, Ikram N. Determination of some biochemicals, phytochemicals and antioxidant properties of different parts of Cichorium intybus L.: A comparative study. J Animal Plant Sci. 2013; 23(4): 1060-1066. 56. Ahuja S, Dharmadikari M, Joshi S. Phytochemical screening and anti-microbial activity of Cinnamon spice against urinary tract infection and fungal pathogens. Int J Life Sci Pharma Res. 2015; 5(4): 30-38. 57. Otutu OL, Seidu KT, Muibi BO, Oladokun F¸ Oyalowo MR. Potential food value of watermelon (Citrullus vulgaris L.) seed constituents. Int J Sci Tech. 2015;3(7): 222-231. 58. Mathew BB, Jatawa SK, Tiwari A. Phytochemical analysis of Citrus limonum pulp and peel. Int J Pharm Pharm Sci. 2011; 4(2): 269-371. 59. Manjula P, Mohan C, Sreekanth D, Keerthi B, Prathibha Devi B. Phytochemical analysis of Clitoria ternatea Linn., a valuable medicinal plant. J Indian Bot Soc. 2013; 92(3&4): 173-178. 60. Singh A, Singh Chawhan E, Tiwari A. Phytochemical screening of Commniphora mukul seeds and bark powder - A comparative studies. IJIRST. 2016; 2(9): 157-159 . 61. Thangavel A, Balakrishnan SK, Vijayalakshmi, Duraisamy S. Phytochemical screening, Gas Chromatography-Mass Spectrometry (Gc-Ms) analysis of phytochemical constituents and antibacterial activity of Coriandrum sativum (L) seeds. Int J Pharm Pharm Sci. 2015;l 7(9):153-159. 62. Bhattacharjee A, Chakrakodi S, Dhara S, Aswathanarayana. Phytochemical and ethno-pharmacological profile of Crataeva nurvala Buch-Hum (Varuna): A review. Asian Pac J Trop Biomed. 2012;1691(12): 1162-1168. 63. Sood A, Kaur P, Gupt R. Phytochemical screening and antimicrobial assay of various seeds extract of Cucurbitaceae family. Int J Appl Biol Pharm Tech. 2012; 3(3): 401-409. 64. Asif M. A review on phytochemical and ethnopharmacological activities of Curculigo orchioides. Mahidol University J Pharm Sci. 2012; 39 (3-4): 1-10. 65. Rajesh H, Rao SN, Megha Rani. N, Shetty PK, Rejeesh EP, Chandrashekar R. Phytochemical analysis of methanolic extract of Curcuma longa Linn rhizome. Int J Universal Pharm Bio Sci. 2013;2(2): 39-45. 66. Kasana B, Sharma SK, Singh L, Mahapatra S, Singh T. Cyperus scariosus: A potantial medicinal herb. Int Res J Pharm. 2013; 4(6): 17-20. 67. Iranshahy M, Iranshahi M. Traditional uses, phytochemistry and pharmacology of asafoetida (Ferula assa-foetida oleo-gum-resin)—A review. J Ethnopharmacology. 2011;134: 1–10. 68. Banerjee A, Ganguly S.  Antimicrobial activity and qualitative estimation of phytochemicals present 



    Int J Pharma Bio Sci 2017 July; 8(3): (P) 250-259  

  This article can be downloaded from www.ijpbs.net P-259  

in Hemidesmus indicus. World J Pharm Res. 2015;4(4):1061-1065. 69. Kumari OS, Babu Rao N, Reddy VK. Phytochemical analysis and antimicrobial activity of Hibiscus Rosa-Sinensis. World J Pharm Pharm Sci. 2015; 4(5):766-771. 70. Gautam SS, Navneet, Kumar S. Assessment of antibacterial and phytochemical analysis of Lagenaria vulgaris Ser. against respiratory tract pathogens. Indian J Biotech Pharm Res. 2013;1(1): 23-26. 71. Bekala M, Kumarib S and Sharmila KP. Preliminary phytochemical screening of flax seed and assessment of it’s in vitro antioxidant activity. World J Pharm Pharm Sci. 2015;4(8): 952-958 . 72. Hanaa S. Shehata, Galal TM. Phytosociology and phytochemical screening of the medicinal weed Malva parviflora L. Life Sci J. 2014;11(6):458-468. 73. Nwankwo IU, Osaro-Mathew RC. Assessment of the phytochemical components of Mangifera indica (leaf) and Musa paradisiaca (roots) extracts and their antibacterial activity against some common pathogenic bacteria.  IOSR-JPBS. 2014; 9(1):8-11. 74. Gnana JA, Estherlydia D. Phytochemical screening and antioxidant activity of lotus (Nelumbo nucifera) stem. Int J Pharm Bio Sci. 2014;5(4): 385 – 393.  75. Javed S, Shahid AA, Haider MS, Umeera A, Ahmad R, Mushtaq S.  Nutritional, phytochemical potential and pharmacological evaluation of Nigella Sativa (Kalonji) and Trachyspermum ammi (Ajwain). J Med Plant Res. 2012;6(5):768-775. 76. Joshi B, Sah GP, Basnet BB, Bhatt MR, SharmaD, Subedi K, Pandey J,  Malla R. Phytochemical extraction and antimicrobial properties of different medicinal plants: Ocimum sanctum (Tulsi), Eugenia caryophyllata (Clove), Achyranthes bidentata (Datiwan) and Azadirachta indica (Neem). J Microbiol Antimicrob. 2010;3(1):1-7. 77. Patil SD, Shinde S, Kandpile P, Jain AS. Evaluation of antimicrobial activity of asafoetida. Int J Pharm Sci Res. 2015; 6(2): 722-727. 78. Kavit M, Patel BN, Jain BK. Phytochemical analysis of leaf extract of Phyllanthus fraternus. Res J Recent Sci. 2013; 2:12-15. 79. Salim ERA, Yagi S, Elyass HMM. Histology, phytochemistry and bacterial activity of anise (Pimpinella anisum L.) seed and essential oil. J Bacteriol Mycol. 2016; 3(4):2-6. 80. Okafor IA, Ezejindu DN. Phytochemical studies on Portulaca oleracea (Purslane) plant. Global J Biol Agric Health Sci. 2014;3(1):132-136. 81. Akkiraju PC, Suryawanshi DD, Jawakekar AJ, Tambe HS, Mamillapalli S. Phytochemical analysis and HPLC study of vitamin-C from Punica granatum L. Aarakta variety of India. J Med Plant Stud. 2016;4(6):09-12. 

82. Aruna G, Yerragunt VG, Raju AB. Photochemistry and pharmacology of Raphanus sativus. Int J Drug Formul Res. 2012;3(1):43-52. 83. Johar S, Irfan S, Ahmed SS, Jabeen R. Phytochemical screening and antibacterial activity of Rosmarinus officinalis L. against Escherichia coli. local isolates. Int J Basic Appl Sci. 2015;4(4):413-421. 84. Deb PK, Ghosh R, Chakraverty R, Debnath R, Das L, Bhakta T. Phytochemical and pharmacological evaluation of fruits of Solanum indicum Linn.  Int J Pharm Sci Rev Res. 2014; 25(2):28-32. 85. Santhosh S, Velmurugan S, Annadurai R. Phytochemical screening and antimicrobial activity of medicinal plants (Eclipta prostrata L. and Sphaeranthus indicus L.). Int J Pure Appl Biosci. 2015;3(3):271-279. 86. Mubassara S, Biswas KK, Hasan MM, Hossain MM, Paul S. In vitro phytochemical, antibacterial and antioxidant analyses in different plant parts of Syzium cumini.  Int J Pharmacognosy Phytochem Res. 2015;7(1):150-155. 87. Mamatha C, Vimalin Hena J. Phytochemical analysis of Terminalia chebula and its activity against Acinetobacter baumanii. SIRJ-MBT. 2015;2(5):7-12. 88. Pradhan D, Ojha V, Pandey AK. Phytochemical analysis of Tinospora cordifolia (willd.) Miers ex hook. F. & Thoms stem of varied thickness. Int J Pharm Sci Res. 2013;4(8): 3051-3056. 89. Verma SC. Phytochemical studies on leaves of Trianthema portulacastrum L. BIOS. 2011;1(5):67–73. 90. Vasait Rajendrabhai D. Detection of phytochemical and pharmacological properties of crude extracts of Tribulus terrestris collected from tribal regions of Baglan (M.S.), India. Int J Pharmacognosy Phytochem Res. 2017; 9(4):508-511. 91. Nandagopal S, Dhanalakshmi DP, Ganesh AK, Sujitha D. Phytochemical and antibacterial studies of fenugreek Trigonella foenum-graecum L.-A multipurpose medicinal plant. J Pharm Res. 2012;5(1):413-415. 92. Varma R, Garg VK, Singh L, Kumar D. Pharmacognostic evaluation and phytochemical analysis of seeds of Vigna mungo (L.) hepper. Open Res J Phytother Pharmacognosy. 2013;1(1):01 – 09. 93. Morshed S, Islam SMS. Antimicrobial activity and phytochemical properties of corn (Zea mays L.) silk. SKUAST J Res. 2015; 17(1): 8-14 94. Riaz H, Begum A, Raza SA, Khan ZM, Yousaf H, Tariq A. Antimicrobial property and phytochemical study of ginger found in local area of Punjab, Pakistan.  Int Curr Pharm J. 2015;4(7):405-409. 95. Tripath P, Tripath S.  Ziziphus Jujuba: a phytopharmacological review. Int J Res Dev Pharm Life Sci. 2014;3(3): 959-966.  



 


