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Abstract 

Urinary tract infections (UTIs) are among the most common bacterial infections. Urinary Tract 

infections (UTIs) are more common in women than in men. These infections can affect the upper 

urinary tract, leading to conditions such as pyelonephritis and kidney Infections, or the lower 

urinary tract, resulting in less severe conditions like cystitis and Urethritis. The primarily caused 

by uropathogenic Escherichia coli (UPEC), Klebsiella pneumoniae, Proteus mirabilis, and 

Staphylococcus saprophyticus. The increasing prevalence of antibiotic-resistant strains has 

spurred interest in alternative treatment options, particularly those derived from medicinal plants 

which possess strong antimicrobial, anti-inflammatory, anti-adhesive, and diuretic effects, making 

them promising candidates for UTI management. 

This review provides a comprehensive assessment of the therapeutic potential of key medicinal 

plants and their active constituents in the treatment of UTIs, with a focus on their mechanisms of 

action, pharmacological properties, and available clinical data. Highlighted species include 

Vaccinium macrocarpon, known for its proanthocyanidins that prevent bacterial adhesion; 

Arctostaphylos uva-ursi, which contains Hydroquinone, natural urinary antiseptic; and Camellia 

sinensis, which contains Epigallocatechin Gallate (EGCG) Ociumum sanctum, which contains 

Flavonoids; Citrus Paradisi, which contains Procyanidins B1; Armoracia Rusticana 

(Horseradish), which contains Sinigrin; Eugenia caryophyllata, which contains Eugenol; Zingiber 

officinale, which contains 6-gingerol;Moringa oleifera, which contains Quercetin; Agathosma 

betulina, which contains Barosmin, Solanum, Xanthocarpum, which contains spirosol, Echinacea 

Purpurea, which contains chicaric acid; Chamomilla Matricaria, which contains Apigenin; 
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Hybanthus Enneasperamus, which contains Kaempferol and Allium sativum , which contains 

Allicin both of which promote diuresis and exhibit broad-spectrum antimicrobial activity. 
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1. INTRODUCTION 

A urinary tract infection (UTI) denotes an infection in any segment of the urinary system and is 

One of the most prevalent bacterial infections, with around 40% of women [1] The cause of UTIs 

is Bacteria usually enter through the urethra (ascending infection), although bloodstream entry is 

also a possibility. The majority of uncomplicated cystitis and pyelonephritis cause arise from 

Ascending infections, mainly instigated by normal bowel flora—most frequently Escherichia coli 

(≥75% of caues). In young women, Staphylococcus saprophytic is Sometimes responsible (5–

10%), whereas Proteus mirabilis and Klebsiella pneumoniae are Uncommon causes. [2] Symptoms 

of Lower UTIs often result in Painful urination, frequent urination, suprapubic pain, or visible 

blood in the urine. Upper UTIs occur with fever (>100°F), flank pain, chills, vomiting, nausea, 

and tenderness close to the Kidneys, occasionally accompanied by cystitis symptoms. Fever is 

infrequent in lower UTIs unless they are Complicated. Postmenopausal women might experience 

increased urine loss following UTIs Due to decreased estrogen. Typical UTI indications 

encompass fever, itching, burning, blisters, Suprapubic Pain, and cloudy urine. [3, 4] 
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Pathophysiology of UTIs is UTIs begin when gut uropathogens contaminate the periurethral area, 

colonize the Urethra and bladder, and interact with host cells. Bacteria adhere to bladder epithelium 

via Pili or adhesins, invade the tissue, release toxins and proteases, and use siderophores to obtain 

iron. They may cross epithelial barriers, leading to bacteremia. E. Coli, K. Pneumoniae, and S. 

Saprophytic typically cause uncomplicated UTIs by binding to Umbrella cells. Uroplakins protect 

these cells from urine damage. Complicated UTIs occur When bacteria attach to catheters, stones, 

or obstructions, with P. Mirabilis, P. Aeruginosa, and Enterococcus spp. As common culprits. E. 

Coli can cause both types. Sexual activity Increases risk, while frequent urination lowers it. Acidic 

pH, organic acids, urea, and host Defenses like vaginal flora, antibodies, mechanical barriers, 

mucopolysaccharide layers, Tamm-Horsfall protein, and high urine flow help prevent infection 

[5,6,7].  

Diagnosing a UTI requires both a urine Culture showing significant bacterial growth and 

correlation with urinalysis findings. Clinical symptoms may not always align with lab results. If a 

patient experiences Frequency, urgency, or dysuria but shows no bacteriuria, acute urethral 

syndrome, Urethritis, or vaginitis should be considered. Bacteriuria itself can be either 

symptomatic or Asymptomatic. The standard collection method is a clean-catch midstream urine 

sample Which should be refrigerated if not processed immediately.[8] The current study compiled 

all the newer bimolecules and herbs used to treating UTI disorder.  

 

2. PATHOPHYSIOLOGY OF UTIs 

The hematogenous and ascending routes are the primary pathways through which Pathogens can 

enter and spread within the urinary system. In contrast, there is limited Evidence to suggest that 

infections commonly spread to the urinary system via the Lymphatic channels. Ascending 

Infections Urinary tract infections (UTIs) in women often follow an upward progression. These 

Infections typically originate from fecal flora uropathogens that colonize the vaginal Introitus, 

displacing the normal microbial flora. A critical early stage in recurrent UTIs is the Colonization 

of the vaginal introitus by Escherichia coli (E. Coli). From there, the urethra Serves as the main 

pathway for the uropathogens to reach the bladder.[9]  
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Hematogenous spread refers to the distribution of infection through the bloodstream. While urinary 

tract infections are more common in females due to the ascending route Hematogenous kidney 

infections occur less frequently. These infections are typically Caused by Staphylococcus aureus, 

a Gram-positive bacterium often responsible for Bacteraemia and endocarditis. It is the leading 

cause of renal parenchymal infections via the bloodstream, such as kidney abscesses. In contrast, 

hematogenous kidney infections Caused by Gram-negative bacteria are extremely rare [10,11] 

Lymphatogenous Spread   In men, infections can enter the bladder and prostate via lymphatic veins 

from the colon and rectum. In women, lymphatic spread occurs through the periuterine lymphatic 

vessels, Facilitating infection of the urinary tract.[12] 

 

 Table 1: Herbs and Plant molecules used to management and treatment of UTI  

Plant 

Name 

Scientific 

Name 
Family Active Compounds Medicinal Uses Reference 

Green 

Tea 

Camellia 

Sinensis 
Theaceae 

Catechins [Ec,Ec, 

Gegc,Egcg],Polyphenols,Alkal

oids,Vitamins,Mineral 

Antimicrobial, 

Antioxidant,Supports 

Overall Health. 

13 

Cranberr

y 

Vaccinium 

Macrocarpon 
Ericaceae 

Proanthocyanidins A[Pacs], 

Tannic Acid,Organic 

Acid,Catechins,Iron,Zinc, 

Resveratrol. 

AntiBacterial, Prevents 

UTIs,Dental 

Caries;Inhibits E.Coli 

Adhesion. 

14 

Tulsi 
 Ocimum 

Sanctum 

Lamiacea

e 

Eugenol,Rosmarinic 

Acid,Apigenin,Orientin, 

Vicenin, Proanthocyanidins b1. 

Antioxidant,Anti 

Inflammatory,Immune 

Support 

15 

Grape 

Fruit 

Citrus 

Paradisi 
Rutaceae 

Flavonoids, 

Tannins,Limonoids, 

AscorbicAcid, Phenolic 

Compounds,Terpenoids. 

Antimicrobial [Broad-

Spectrum],Treat 

Infection[E.G.Pneumonia

,Gastroentroenteritis] 

16 
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Horsera 

Dish 

Armoracia 

Rusticana 

Brassicac

eae 

Glucosinolates [Sinigrin, 

Gluconasturtin] Allyl 

Thiocyanates,Flavonoids. 

Treats UTIs, Respiratory 

Infection,Disrupts 

Bacterials Membranes. 

17 

Clove 

Eugenia 

Caryophyllat

a 

Myrtacea

e 

Eugenol, 

Caryophyllene,Vanillin, 

Gallic Acid. 

Antimicrobial [Gram-

Positive/Gram-Negative], 

Anti-

Inflummatory,Antioxidan

t. 

18 

Garlic 
Allium 

Sativum 

Amarylli

daceae 

Allicin, 

Glutathione,Glycosides, 

Saponins, Flavonoids 

Antibacterial, Immune 

Support,Reduces UTIs 

symptoms 

19 

Ginger 
Zingiber 

Officinale 

Zingibera

ceae 

6-Gingerols, 

Shogaols,Zingiberene, 

Sesquiterpenes. 

Antimicrobial [E.Coil, 

S.Aureus],Treats 

UTIs,Digestive Issues. 

20 

Moringa 
Moringa 

Oleifera 

Moringac

eae 

Thiocarbamate Glycoside, 

Kaempferol,Tocopherol,Phenol

ic Compounds,Phenethyl 

Isothiocyanates 

Antibacterical [E.Coil, 

S.Aurues],Antiexdant,An

ti-Inflammatory 

21 

Uva-

Ursi 

Arctostaphyl

os Uva-Ursi 
Ericaceae 

Arbutin, 

Hydroquinone,Flavonoids,Tan

nins,Galic Acid 

UTIsTreatment, 

Diuretic,Urinary 

Antiseptic 

22 

Buchu 
Agathosma 

Betuina 
Rutaceae 

Diosmin, 

Limonene,Diosphenol,Terpine

ne 4-Ol 

Diuretic, Antiseptic For 

UTIs,Chronic 

Genitourinary Condition 

23 

Kantakar

i 

Solanum 

Xanthocarpu

m 

Solanace

ae 

Solasodine, 

Flavonoids,Saponins,Alkaloid,

Solasodine kantakari  

Antimicrobial [E. Coil 

Klebsiella] Weak Against 

Fungi 

24 

Echinace

a 

Echinacea 

Purpurea 

Asteracea

e 

Echinacoside,Phenolic 

Compound,Polysaccharides,Po

lyacetylenes,Betaine 

Immune Stimulation 

Reduces UTIs 

Symptoms,  

Anti-Inflammatory. 

25 
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Chamom

illa 

Flower 

Matricaria 

Chamomilla 

Asteracea

e 

Terpenoides, 

Flavonoids,Essential Oil 

Anti-Inflammatory, Anti-

Cancer,Anti-

Bacterical,Used For UTIs 

26 

Hybanth

us 

Hybanthus 

Enneaspermu

s 

Violaceae 

Alkaloids, 

Carbohydrates,Protein,Flavono

ids,Phenol,Tannin 

Treated For Urinary Tract 

Infection,Digestive 

Issue,Respiratory 

Problems. 

27 

 

3.  HERBS USER FOR THE MANAGEMENT AND TREATMENT OF UTI  

3.1: GREEN TEA (Camellia sinensis)  

 

 

Fig1: GREEN TEA (Camellia sinensis) 

 

Green tea is derived from the tea plant Camellia sinensis, which belongs to the family 

Theaceae.Green tea is generally safe, non-toxic, and free from side effects when Consumed [28,29,30] 

Green tea is made from the non-fermented leaves of the Camellia sinensis plant, while Black teas 

are produced from its fermented leaves [31,32].The primary active components in green tea 

responsible for its various Effects are polyphenols, specifically catechins. The main catechins 

found in green tea Include (−)-epicatechin (EC), (−)-epicatechin-3-gallate (ECG), (−)-

KRONIKA JOURNAL(ISSN NO-0023:4923)  VOLUME 26 ISSUE 2 2026

PAGE NO: 345



epigallocatechin (EGC), And (−)-epigallocatechin-3-gallate (EGCG), which together account for 

roughly 30–40% of The water-soluble content in brewed green tea [33,34]Among these, ECG, EGC, 

and EGCG have demonstrated antimicrobial activity against a Broad range of 

microorganisms.Camellia sinensis is known to contain a wide array of Phytoconstituents, 

including catechins, alkaloids, proteins, enzymes, vitamins, Carbohydrates, polyphenols, lipids, 

and minerals.[35,36,37,38,39,40] 

The analysis of its volatile components is typicallyPerformed using gas chromatography (GC) and 

gas chromatography-mass spectrometry (GC-MS), a hyphenated analytical technique. As the name 

suggests, GC-MS combines two Methods: gas chromatography, which separates the individual 

components of a mixture, and mass spectrometry, which identifies and characterizes each 

component. This Combination allows for both qualitative and quantitative analysis of complex 

chemical Mixtures. Identifying both volatile and non-volatile compounds in green tea is essential 

for Gaining deeper insight into its physiological, pharmacological, and flavor-contributing 

Properties [41] 

3.2:CRANBERRY (Vaccinium Macrocarpon) 

 

Fig 2: CRANBERRY (Vaccinium Macrocarpon) 
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The cranberry, a member of the Ericaceae family, is scientifically known as *Vaccinium 

Macrocarpon, Vaccinium Oxycoccus*, and V. Erythrocarpum*. Its name originates from the 

Contraction of “crane berry,” inspired by its bilberry flower, which resembles the head and Neck 

of a sand crane when withered—a bird that frequently feeds on the berries. The plant Features 

delicate bell-shaped flowers in white or pale rose hues. It is characterized by their Soft, pulpy 

pericarp and tangy, sour flavor [42] 

Cranberry juice (CJ) has been shown to inhibit the adherence of uropathogenic Escherichia Coli 

(UPEC) strains to uroepithelial cells, helping to prevent the development of urinary Tract 

infections [43,44] 

Cranberry juice concentration and dietary supplementation have been linked to various Health 

benefits, including the prevention of urinary tract infections (UTIs) and dental caries In children 

Despite this, major cranberry producers primarily cultivate the fruit for acidic Juice production. 

The most common use of cranberry juice is UTIs prevention, as these Infections are thought to 

result from p-fimbriated uropathogenic Escherichia coli (UPEC) Bacteria that invade the bladder 

and cause infection [45,46] 

Cranberries are rich in various bioactive compounds, including proanthocyanidins A (PACs), 

tannic acid, organic acids, catechins, iron, zinc, and other trace elements. Research indicates that 

proanthocyanidins A are the primary antibacterial component, Offering protection against dental 

caries, periodontal disease, and urinary tract infections [47,48,49]. 

 Studies have Shown that the polyphenols in cranberries and blueberries are particularly effective 

in Combating decay-causing oral bacteria. Over the past decade, in vitro and clinical studies Have 

demonstrated that certain raspberry extracts—particularly proanthocyanidins—can Hinder 

microbial infections by preventing the adhesion of *E. Coli* to urothelial cells. Similarly, high-

molecular-weight cranberry extracts have been found to block the Attachment of P-fimbriated *E. 

Coli* and *Helicobacter pylori* to gastric mucosa Potentially reducing the risk of gastric ulcers. 

These findings align with evidence supporting Cranberry extracts’ role in preventing urinary tract 

and *H. Pylori* infections. While some Studies suggest cranberry compounds may also inhibit 

certain skin pathogens, they appear Ineffective against the oral pathogen [50,51] 
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3.3: TULSI (Ocimum Tenuiflorum) 

 

Fig 3: TULSI (Ocimum Tenuiflorum) 

 

Plants of the genus Ocimum, belonging to the Lamiaceae family, are highly valued for their 

therapeutic properties. Ocimum sanctum (Holy Basil) has two main Varieties—Krishna 

Tulsi(black) and Rama Tulsi (green)—both containing similar Chemical compounds.The word 

”Tulsi” originates from Sanskrit, meaning ”the Matchless one.” Renowned for its medicinal 

benefits, Tulsi has been widely used not only In Ayurveda and Siddha but also in Greek, Roman, 

and Unani traditional Medicine systems [52,53,54] The fresh Leaves and stems of Ocimum sanctum 

(Tulsi) yield several phenolic compounds with Antioxidant properties, urinary antibacterial agent 

including cirsilineol, circimaritin, Isothymusin, apigenin, and rosmarinic acid, along with a 

significant amount of eugenol. The leaves contain approximately 0.7% volatile oil, composed 

primarily of about 71% Eugenol and 20% methyl eugenol. This essential oil also includes carvacrol 

and the Sesquiterpene hydrocarbon caryophyllene. Additionally, two flavonoids—orientin and 

Vicenin—have been isolated from the aqueous extract of the leaves [55,56] 
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3.4: Grape Fruit (Citrus paradisi) 

 

Fig 4: Grape Fruit (Citrus paradisi) 

 

Citrus paradisi, commonly known as grapefruit, is a species of the Citrus genus within The 

Rutaceae family. Grapefruit is a popular citrus fruit, characterized by its large size, Yellow outer 

peel, and thick, sour pulp when ripe. The tree is notably larger than most citrus Varieties, typically 

reaching heights of 16 to 20 feet, though some can grow as tall as 43 to 50 feet. Its leaves are dark 

green, glossy,and elongated,providing ample shade. While the Fruit usually has a yellow rind, 

certain varieties may display a pinkish hue. The pulp ranges From tart to intensely sour and can 

vary in colour from yellowish-white to light or deep pink [57,58] Flavonoid 

tannin,limonoiids,ascorbIcacid, phenolic compound and organic acid these phytoconstituent 

present in grapes Fruit Due to anecdotal reports of their effectiveness in treating bacterial 

infections,Grapefruit seeds were considered as a potential remedy. One of the authors had 

previously used seeds to treat infections such as pneumonia and gastroenteritis in rabbits with very 

positive results. Since the rabbits experienced no adverse effects, this encouraged us to try the 

seeds in human cases. It’s possible that if dry grapefruit seeds had been used in Case 1, the infection 

might have resolved without resorting to tarivid. The partial success in Case 1 motivated us to use 

the dry seeds in Case 2. Given the patient’s financial Constraints and urgent condition, we did not 

feel ethically compromised in offering this alternative treatment. Recent studies have confirmed 
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that grapefruit seed extract (GSE) Possesses antimicrobial properties effective against a broad 

spectrum of gram-negative and gram-positive bacteria, even at safe dilutions. Scanning 

transmission electron Microscopy (STEM) has shown that GSE damages bacterial membranes and 

releases Cytoplasmic contents within 15 minutes of contact, even at lower concentrations .While 

GSE seems slightly more effective against gram-positive bacteria, it has demonstrated Significant 

inhibitory effects on a wide range of bacterial strains .The favorable clinical Responses observed 

suggest Hythat taking 5 to 6 grapefruit seeds every 8 hours for two weeks May have antibacterial 

effects comparable to established medications. Further research is Needed to explore the potential 

of this simple, locally available treatment—especially in Tropical regions where infections and 

undernutrition areprevalent [59,60,61] 

3.5 HORSERADISH (Armoracia Rusticana) 

 

 

Fig 5: HORSERADISH (Armoracia Rusticana) 

 

Horseradish (*Armoracia rusticana* P. Gaertner, B. Meyer & Scherbius; Brassicaceae), a Hardy 

perennial herb, has been cultivated for over 3,000 years for its pungent, whitethickened roots, 

which are commonly grated and used as a condiment. The plant forms a Rosette of large, broad 

leaves with entire margins and produces tall flowering stalks bearing Small white flowers in 

terminal panicles. As a member of the Brassicaceae family, Horseradish is closely related to 

cabbage, mustard, and other cruciferous vegetables [62] 
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Horseradish is rich in bioactive compounds with antioxidant properties, including polyphenols 

Like glucosinolates (e.g., gluconasturtin, sinigrin, glucobrassicin) and flavonoids. These 

Compounds, along with organic acids, vanillin, vitamins, minerals (e.g., potassium, calcium, 

Magnesium), and enzymes, vary in concentration depending on species, growth conditions, and 

Processing. [63,64] Glucosinolates break down into isothiocyanates and thiocyanates, which 

contribute to horseradish’s health benefits. While essential minerals support human health, 

excessive transition metals (e.g., zinc, copper) may Pose risks. Due to its bioactive profile, 

horseradish has long been used in food preservation and Traditional medicine. Analyzing its 

polyphenol, mineral, and antioxidant content helps assess its Nutritional quality and potential in 

preventing chronic diseases [65,66] Horseradish (Armoracia rusticana) roots, from the Brassicaceae 

family, are Traditionally used to treat upper respiratory tract infections (URI) and uncomplicated 

urinary tract Infections (UTI), especially in women with recurrent cystitis. This is due to their high 

content of glucosinolates, mainly sinigrin and gluconasturtiin, which are enzymatically converted 

by Myrosinase into isothiocyanates (ITCs)—potent antibacterial agents.ITCs disrupt bacterial 

Membranes, increase permeability, and interfere with quorum sensing and biofilm Formation.After 

ingestion, ITCs are absorbed, metabolized, and excreted via urine and exhaled air, targeting 

infections locally in the lungs and urinary tract.The strong antibacterial and Therapeutic properties 

of horseradish are primarily due to its ITC content, making it a viable Herbal option for managing 

specific infections[67] 

3.6: CLOVE (Syzygium aromaticum) 

 

Fig 6: CLOVE (Syzygium aromaticum) 
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Eugenia caryophyllata (clove), the largest genus in the Myrtaceae family, is a tropical and 

Subtropical flowering plant native to Asia, Africa, Madagascar, and the Pacific regions. The Prized 

clove spice contains eugenol, a phenylpropene compound responsible for its Distinct aroma and 

potent antimicrobial effects against Gram-positive, Gram-negative, Acid-fast bacteria, and fungi. 

Additionally, clove’s flavonoids exhibit anti-inflammatory and Antioxidant properties, supporting 

cellular defense mechanisms [68,69,70] Chemical constiuent are 

Eugenol,caryophyllene,vanillin,crategollic acid, Gallic acid,stigmasterol.[71] 

The essential oil derived from this plant helps protect against yeast infections and UTIs. Known 

for its fast-acting anti-inflammatory properties, it also supports immune system function. This 

essential oil combats yeast infections and UTIs while providing quick antiinflammatory relief and 

immune support.[72] 

3.7: GARLIC (Alliumsativum) 

 

 

Fig 7: GARLIC (Allium sativum) 

 

Garlic comes from the bulb (an underground stem) of the *Allium sativum* plant, a Member of 

the Amaryllidaceae family.[73] his study Confirmed the presence of phytoconstituents in garlic, 

which are known for their Antibacterial properties and have been widely documented. These 

compounds span Multiple chemical classes, such as glycosides, alkaloids, saponins, tannins, and 

Flavonoids. [74] Garlic has long been recognized for its antibacterial Properties, which help reduce 

inflammation and support immune function. It is a rich Source of the potent antioxidant glutathione 

KRONIKA JOURNAL(ISSN NO-0023:4923)  VOLUME 26 ISSUE 2 2026

PAGE NO: 352



and contains high levels of allicin, a sulfur Compound that aids detoxification. Garlic extract may 

also be effective in treating Recurrent UTIs, with studies suggesting it can reduce urinary urgency, 

frequency, and pubic Pain. [75,76] 

3.8: GINGER (Zingiber officinale) 

 

Fig 8: GINGER (Zingiber officinale) 

 

Ginger (Zingiber officinale) is a rhizome traditionally used in medicine to treat colds, fever, 

Stomach disorders, diarrhea, jaundice, and as a skin cleanser. [77]Its Components include 

zingiberene, zingiberol, α‐Zingiber, shogaols, gingerols, and Dihydroparadols[78]Ginger (Zingiber 

officinale), particularly jahe Emprit (small ginger), is widely used in Indonesia due to its high 

gingerol and shogaol content. Studies, including those in Herbal Medicine: Biomolecular and 

Clinical Aspects, highlight Ginger’s antimicrobial properties, attributed to compounds like 

sesquiterpenes, shogaol, and Gingerol. Extracts (100–0.01 mg/mL) inhibit bacteria such as S. 

Aureus, E. Coli, and Salmonella typhi, with varying MICs. Ginger also shows bactericidal effects 

against enteric E. ColiUrinary tract infections (UTIs) are often caused by UPEC (E. Coli strains 

with Plasmid-encoded virulence and antibiotic resistance). Emerging antibiotic resistance 

underscores Ginger’s potential, as an in vivo study found it reduced UPEC colonies in menopausal 

women with asymptomatic UTIs [79,80,81,82,83,84,85] 
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3.9: MORINGA (Moringa oleifera) 

 

 

 

Fig 9: MORINGA (Moringa oleifera) 

 

Moringa oleifera (Shigru) This plant belongs to the Moringaceae family and is commonly known 

as Sohanjna. ItPossesses antipyretic, anti-inflammatory, and antibacterial properties. Its active 

Constituents include thiocarbamate glycoside, acetylated carbamate, amino acids, Tocopherol, 

moringine, spirochin, and kaempferol [86] Shigru Decoctionoffers a compelling solution for 

symptomatic relief in urinary tract infections (UTIs) due to its antibacterial and anti-inflammatory 

properties. Studies reveal that the stem bark of Moringa oleiferaexhibits significant activity against 

various Pathogens, including Escherichia coli,Staphylococcus aureus ,Bacillus cereus, 

Pseudomonas aeruginosa, and Proteus mirabilis, with particularly strong effects Against E. Coli.[87-

90].Additionally, research highlights Shigru’s Antiurolithiatic potential, demonstrating its efficacy 

in managing UTI-related Symptoms .The bark’s antioxidant propertieshelp counteract oxidative 

stress induced by UTIs, attributed to its rich phenolic content. Further studies confirm that Moringa 

oleifera stem bark inhibits bacterial adherence to the bladder wall, Promoting their expulsion 

through urine. [91-93] 
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3.10: UVA-URSI (Arctostaphylos uva-ursi) 

 

 

 

Fig 10: UVA-URSI (Arctostaphylos uva-ursi) 

 

Arctostaphylos uva-ursi (Ericaceae), commonly called bearberry, kinnikinnick, or Arbutus, is an 

evergreen shrub native to North America, Europe, and Asia. Its name comes from Greek (arcto= 

bear, staphylos = grapes), as bears eat its red berries. The plant has Long woody stems (1.5–1.8 

m), forms dense ground cover, and has bell-shaped white or Pinkspring flowers.   Only its dried 

leaves are used medicinally, as specified by the British Pharmacopoeia [94-97] The main active 

compounds in bearberry include Glycosides (arbutin, methylarbutin, ericolin), allantoin, 

flavonoids (quercetin, myricitrin), Tannins, hydroquinone, ellagic acid, gallic acid, malic acid, and 

ursolic acid. It also Provides vitamin A, iron, manganese, selenium, and silicon. Recent studies 

show that a 50% alcoholic extract of uva ursi can inhibit tyrosinase activity. Uva ursi is widely 

used In Europe and North American herbal medicine to treat urinary tract infections (UTIs). 

Approved in Germany for bladder infections, it combats E. Coliand acts as a potent yet Gentle 

diuretic and urinary antiseptic. When paired with marshmallow, it aids in expelling Kidney and 

bladder stones while strengthening urinary passages and addressing blood in the urine. For optimal 

diuretic effects, it should be steeped in cool water—heat reduces its Efficacy. Uva ursi also helps 

with irritable or atonic bladders, bacterial vaginosis, andUlcerative cystitis, though it may turn 
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urine brownish-green and works best in alkaline Conditions. Similarly, blueberry (Vaccinium 

angustifolium) has traditional uses in UTIs Prevention. Like cranberry, its bioactive compounds 

prevent E. Coli from adhering to Bladder walls. [98-101] 

3.11: BUCHU(Agathosma) 

 

 

Fig 11:BUCHU(Agathosma) 

 

Agathosma betulina (Rutaceae), commonly called Buchu, is a South African shrub Growing up to 

2m tall. It hyou as leathery, pale green leaves with oil glands, a peppermint-like Scent, and 

white/pink star-shaped flowers. Flavonoids (diosmin), mucilage, resins, and Essential oils 

(limonene, diosphenol, terpinen-4-ol). Sulphur compounds give it a Blackcurrant flavor. [102-104] 

Buchu Leaf, a South African herb, is used in herbal medicine to treat urinary tract infections (UTIs) 

and chronic genitourinary conditions. Its essential oil, rich in diosphenol, acts as a natural Diuretic 

and antiseptic, killing bacteria as it passes through the urinary tract. Known for its black currant-

like scent and taste, buchu remains a popular remedy for UTIs. [105] 
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3.12: KANTAKARI (Solanum virginianum) 

 

 

Fig 12: KANTAKARI (Solanum virginianum) 

 

Solanum virginianum, commonly known as Kantakari, is a highly prickly, perennial herb That 

grows in spreading patches. It is belongs to the Solanaceae family.Its flowers and fruits Year-round 

and is also referred to as Surattense nightshade, yellow-fruit nightshade, Yellow-berried 

nightshade, Thai green eggplant, or Thai striped eggplant (based on its Unripe fruit). Additionally, 

it is called Indian nightshade or yellow-berried nightshade. ThePlant has two recognized 

synonyms: Solanum surattense Brum. F. And Solanum Xanthocarpum[106]The plant contains 

alkaloids (mainly solasodine), Sterols, saponins, flavonoids (and their glycosides), carbohydrates, 

fatty acids, and amino Acids. Key compounds in the fruit include solasonine, solasodine, 

betasolamargine, Solanocarpine, and solanocarpidine, along with trace amounts of isochlorogenic, 

Neochronogenic, chronogenic, and caffeic acids. Apigenin is found in petals, while Stamens 

produce sitosterol and quercetin diglucoside. Fruits have the highest alkaloid Content, varying with 

solvent extraction. Flavonoids, saponins, and permissible heavy Metals (Cu, Fe, Pb, Cd, Zn) were 

also detected the plant exhibits broad-spectrumAntimicrobial activity, showing strong efficacy 

against Escherichia colibut weaker effects Against Klebsiella pneumoniae Extracts (alcohol, 

acetone, and petroleum ether) from the Stem, leaves, and fruits demonstrated potent antibacterial 
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action againstKlebsiella Pneumoniaeand Salmonella typhi. Additionally, methanolic fruit extracts 

of S. Xanthocarpum (5, 10, and 15 mg/mL) significantly inhibited bacterial and fungal growth, 

though less effectively than standard antibiotics ampicillin and amphotericin B [107-109] 

3.13: ECHINACEA PURPUREA 

 

 

Fig13: ECHINACEA PURPUREA 

 

Echinacea purpurea (Asteraceae), commonly called purple coneflower, it is a North American 

native herb with purple daisy-like flowers. It has a faint aroma, sweet taste, and cause a tingling 

sensation. Used in herbal medicine and gardening for its vibrant blooms [110,111] Echinacea primarily 

contains Mucopolysaccharides, echinacoside, echinaceine, isobutylamines, linoleic and palmitic 

acids, essential oils, glycosides, insulin, polyacetylenes, sesquiterpenes, betaine, and Phenolic 

compounds. It also provides small amounts of minerals such as iron, iodine, Copper, potassium, 

and sulfur, along with vitamins A, E, and C [112,113,114] Echinacea boosts the immune System and 

reduces inflammation, offering quick relief from the burning sensation Commonly associated with 

UTIs. Medline Plus notes that echinacea stimulates the Immune system to combat infections and 

helps flush out bacteria by increasing urine flow. For optimal effectiveness, it should be taken as 

soon as symptoms appear. [115,116] 
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3.14: CHAMOMILE (Matricaria Chamomilla) 

 

Fig 14: CHAMOMILE (Matricaria Chamomilla) 

 

Matricaria chamomilla, usually referred to as chamomile, is a well-known medicinal Plant from 

the Asteraceae familyM. Chamomilla essential oil (EO) contains over 120 Constituents, primarily 

terpenoids like bisabolol, its oxides, bisabolone oxide A, Chamazulene, and β-farnesene. Its 

composition varies with geography, environment, Cultivar, genetics, drying/extraction methods, 

salicylic acid levels, and bio-fertilizers. In Contrast, extracts are rich in phenolic compounds 

(phenolic acids, flavonoids, coumarins) and amino acids, with composition affected by ethephon, 

cadmium, and copper Exposure [117,118] Urinary tract infections (UTIs) are among the most 

common human Infections, affecting the kidneys, ureters, bladder, or urethra. Histological studies 

reveal Kidney damage, renal tubule necrosis, and inflammatory cell infiltration within the first 

Week of infection Pseudomonas aeruginosa, a key UTIs pathogen, produces elastase and Protease, 

which contribute to its virulence Lung tissue also shows severe inflammation, Alveolar 

destruction, and vascular congestion after P. Aeruginosa infection , often leading to chronic 

pulmonary damage By the fourth week, bladder sections exhibit mild Inflammation and 

inflammatory cell infiltration . However, treatment withMatricaria Chamomilla(chamomile) 

ethanolic flower extract shows promising results Kidney Recovery is After two weeks, reduced 

necrosis and mild inflammation by four weeks, nearnormal kidney histology Mechanism of 

Chamomile’s antioxidant and antimicrobial Properties. Conclusion of M. Chamomillaextract 
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Demonstrates significant protective effects against UTIs, supported by biochemical and 

Histological improvements. [119] 

 

3.15: HYBANTHUS (Hybanthus enneaspermus) 

 

 

Fig 15:  HYBANTHUS (Hybanthus enneaspermus) 

 

Hybanthus enneaspermus Muell., a member of the Violaceae family, is a herb or Undershrub found 

in tropical and subtropical regions worldwide. In Hindi, this plant is Commonly known as 

Rantanpurus.Phytochemicals include carbohydrates, proteins Amino acid, 

Steroids,Triterpenoids,Flavonids,Tannins,Phenolic compound.The leaves of Hybanthus 

enneaspermus were evaluated for their antimicrobial activity using the agar disc diffusion method 

against Bacillus subtilis, Escherichia coli, Staphylococcus aureus, Candida albicans, Pseudomonas 

aeruginosa, and Klebsiella pneumoniae. Among the tested extracts, the ethanolic extract 

demonstrated the most significant and broad-spectrum antimicrobial activity compared to the 

chloroform and petroleum ether extracts, as well as the standard controls. These findings suggest 

that the plant possesses notable antimicrobial properties and contains phytochemical compounds 

with potential medicina applications [120]. 
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4.BIOMOLECULE: 

  4.1: EPIGALLOCATECHIN GALLATE 

            Epigallocatechin Gallate (EGCG)a polyphenolic catechin, exhibits potent antioxidant 

properties attributed to its multiple hydroxyl groups, which enable it to neutralize free radicals and 

disrupt bacterial membranes. Its amphipathic structure facilitates interactions with bacterial cell 

walls, altering membrane permeability and compromising bacterial viability [121] Antimicrobial 

Effects Against Uropathogens.In vitro studies confirm EGCG’s efficacy against common UTI 

pathogens, including E. coli, Proteus mirabilis, Klebsiella pneumoniae, and Enterococcus faecalis. 

Its antimicrobial action involves:  Membrane disruption – damaging bacterial cell integrity  

Enzyme inhibition– targeting DNA gyrase and topoisomerase IV  ;Biofilm suppression– reducing 

formation, a key factor in recurrent and catheter-associated UTIs.[122,123] 

4.2: RESVERATROL  

            Resveratrol (3,5,4’-trihydroxystilbene) is a naturally occurring stilbenoid polyphenol 

found in grapes, blueberries, and peanuts. In grapes—particularly in red wine and the skin of red 

varieties—it functions as a phytoalexin, protecting the plant against pathogenic infections [124] Anti 

-bacterial Activity Against UropathogensAction Against UPECResveratrol inhibits the growth of 

uropathogenic E. coli (UPEC) through multiple mechanisms, including disruption of bacterial cell 

membranes, depletion of intracellular ATP, and interference with DNA replication. Additionally, it 

suppresses the expression of Type 1 fimbriae, which are critical for bacterial adhesion to 

uroepithelial cells.   

Biofilm Disruption: Biofilms play a key role in recurrent UTIs and antibiotic resistance. 

Resveratrol counteracts E. coli biofilm formation by downregulating quorum-sensing genes, such 

as luxS, thereby impeding bacterial communication and colonization.   [125]. 

Anti-Inflammatory Effects in the Urinary Tract: Resveratrol exerts potent anti-inflammatory 

effects by inhibiting the NF-κB and MAPK signaling pathways. In infected bladder cells, it 

significantly reduces pro-inflammatory cytokines, including IL-6, TNF-α, and IL-1β, mitigating 

tissue damage. Supporting these findings, studies in a murine UTI model demonstrated that 

resveratrol markedly attenuates bladder inflammation and neutrophil infiltration [126,127] 
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4.3: FLAVONOIDS  

            Tulsi is abundant in flavonoids such as orientin, vicenin, luteolin, apigenin, and quercetin, 

which are known to exert notable pharmacological effects. Among these, orientin and Vicenin 

exhibit potent antioxidant and DNA-protective properties [128] Luteolin and apigenin are 

recognized for their anti-inflammatory and antimicrobial [129] Quercetin exhibits antibacterial 

effects by inhibiting biofilm formation and triggering Oxidative stress in microbial cells 

Properties.[130] Membrane Disruption – By increasing bacterial membrane permeability, flavonoids 

Induce leakage of cellular components, compromising bacterial integrity. Inhibition of Nucleic 

Acid Synthesis– Certain flavonoids interfere with bacterial DNA/RNA synthesis, disrupting 

replication and growth. Biofilm Suppression– By inhibiting biofilm formation, flavonoids help 

prevent Chronic UTIs associated with resistant bacterial colonies.[131]. 

4.4: PROCYANIDINS  

                 Type A procyanidins are oligomeric flavonoids distinguished by unique interflavan 

linkages (C4→C8 and C2→O→C7), setting them apart from Type B procyanidins (Foo et al., 

2000). These compounds are primarily found in cranberries and demonstrate superior anti-

adhesion activity compared to other polyphenols. Grapeseeds and skins, especially in red wine 

varieties, are rich in Type A procyanidins. These compounds are distinguished from Type B 

procyanidins by an additional ether linkage, which contributes to their enhanced biological 

activity. Anti-Adhesive Effects: Type A procyanidins inhibit the adhesion of uropathogenic E. 

coli (UPEC) to the bladder epithelium by suppressing the expression of bacterial fimbriae (such as 

P-fimbriae) and interfering with host cell receptor binding. Anti-Biofilm Activity: Procyanidins 

impede the formation of bacterial biofilms, a critical factor contributing to recurrent urinary tract 

infections. Immunomodulatory Effects: These compounds may support the host immune defense 

by regulating the production and activity of inflammatory cytokines.[132] 

4.5: SINIGRIN  

          Sinigrin (C₁₀H₁₆KNO₉S₂) is a sulfur-containing glucosinolate that, when hydrolyzed by the 

Enzyme myrosinase, produces allyl isothiocyanate (AITC), a compound known for its Potent 

antimicrobial properties. Research indicates that AITC exerts its antibacterial Effects by disrupting 

bacterial cell membranes and inhibiting biofilm formation—an Important virulence mechanism in 
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urinary tract infections. [133].Research indicates that AITC exerts its antibacterial effects by 

disrupting bacterial cell Membranes and inhibiting biofilm formation—an important virulence 

mechanism in Urinary tract infections.[134].Horseradish extracts containing sinigrin have been 

shown to:Exhibit broad-spectrum antimicrobial activity against Escherichia coli, Klebsiella 

Pneumoniae, and Proteus mirabilis Demonstrate synergistic effects with antibiotics, boosting their 

effectiveness Inhibit biofilm formation, thereby decreasing bacterial adhesion within the urinary 

Tract. [135]. 

4.6: EUGENOL  

              Eugenol (4-allyl-2-methoxyphenol), the primary constituent of clove essential oil 

(comprising up to 90% of its composition), has demonstrated potent broad-spectrum Antibacterial 

activity against major UTI-causing pathogens:Escherichia coli: Eugenol compromises the 

bacterial cell membrane by increasing its Permeability and inhibits biofilm formation ; Klebsiella 

pneumoniae: Studies suggest eugenol hinders bacterial growth by disrupting Quorum sensing and 

efflux pump mechanisms; Proteus mirabilis: It effectively reduces swarming motility and urease 

activity, both crucial for the bacterium’s virulence.Mechanisms of Action : Eugenol’s 

antimicrobial properties operate through several key mechanisms;Membrane Disruption: It 

enhances membrane permeability, causing leakage of Intracellular components.  [136]. 

Biofilm Suppression: Eugenol inhibits bacterial adhesion and biofilm development Helping 

prevent persistent infections. Antiinflammatory Activity: It regulates inflammatory cytokine 

expression, thereby Easing UTI-related symptoms such as pain and swelling.[137]. 

4.7: ALLICIN 

          Allicin (diallyl thiosulfinate) is a bioactive sulfur compound produced when garlic is 

Crushed, triggering the enzyme alliinase to convert alliin into allicin. It is characterized by High 

reactivity: Quickly degrades into secondary sulfur compounds like diallyl sulfides and 

Ajoene.Volatility: Requires stabilization for effective therapeutic applications Mechanisms of 

Action Against Uropathogens; Antibacterial Effects : Membrane Disruption : Allicin interacts 

with bacterial thiol (-SH) groups, compromising cell Wall integrity.;Enzyme Inhibition: Inhibits 

key bacterial enzymes, including urease in Proteus mirabilis, Reducing pathogenicity. [138] 
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Anti-Biofilm Activity Inhibits bacterial adhesion to urothelial surfaces. Disrupts established 

biofilms formed by E. Coli and K. Pneumoniae. Immunomodulatory Effects Stimulates 

macrophage phagocytic activity Downregulates pro-inflammatory cytokines such as IL-6 and 

TNF-α, alleviating UTI-related Inflammation.[139]. 

4.8:6-GINGEROL 

                    6-Gingerol: The most prevalent and pharmacologically active compound.8-Gingerol 

and 10-Gingerol: Exhibit greater lipophilicity, enhancing their ability to penetrate Bacterial 

membranes.Despite its potent bioactivity, gingerol’s clinical utility is limited by rapid metabolic 

Degradation, leading to growing interest in nanoformulation strategies for improved stability and 

targeted delivery.Mechanisms of Action Against Uropathogens ; Direct Antimicrobial Effects 

: Disrupts bacterial membranes through hydrophobic interactions.Inhibits critical bacterial 

enzymes such as E. Coli DNA gyrase and impairs ATP production.Enhances the efficacy of β-

lactam antibiotics, especially against ESBL-producing Klebsiella strains.Anti-Biofilm 

Activity:Reduces swarming motility of Proteus mirabilis by 60% at sub-inhibitory 

concentrations[140]. 

             Suppresses the expression of E. Coli curli genes (csgA, csgB), which are vital for biofilm 

Development. Anti-Inflammatory and Immunomodulatory Effects: Inhibits NF-κB and COX-

2 signaling pathways in bladder epithelial cells (Kim 2005) [141] Attenuates pro-inflammatory 

cytokine production, notably IL-8 and TNF-α, during UTI Episodes .Chemical Class: Flavonol 

(3,3′,4′,5,7-pentahydroxy flavone) Key Functional Groups: The catechol moiety on the B-ring and 

the keto group on the C-ring Confer potent redox and antioxidant capa. [142]. 

4.9: QUERCETIN  

             Quercetin Content in Moringa: Dried moringa leaves contain approximately 17.3 

mg/100 g of quercetin—higher than many traditional medicinal plants. Quercetins therapeutic 

efficacy is enhanced through synergistic interactions with other moringa phytochemicals such as 

kaempferol and chlorogenic acid, which also support improved bioavailability. Mechanisms of 

Action in UTIs ;Antibacterial Effects Membrane Disruption: Quercetin binds to membrane 

proteins in uropathogenic E. Coli (UPEC), increasing membrane permeability.Inhibition of 

Virulence Factors: At sub-inhibitory concentrations, quercetin suppresses P. Mirabilis urease 
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activity and downregulates E. Coli adhesins (e.g., FimH), impairing bacterial colonization.Anti-

Biofilm Activity : Inhibits biofilm formation in Klebsiella pneumoniae by 70% through 

downregulation of the Quorum-sensing gene luxS.Breaks down mature biofilms by disrupting the 

extracellular polymeric substance (EPS) Matrix.Immunomodulation : Reduces expression of 

inflammatory cytokines such as IL-6 and TNF-α in bladder epithelial Cells during 

infection.Promotes enhanced neutrophil migration to infection sites, facilitating bacterial 

Clearance.[143] 

4.10: HYDROQUINONE  

               The leaves of Uva ursi contain various bioactive compounds, notably arbutin, which 

serves as the primary antimicrobial agent. Additional constituents include tannins, flavonoids, and 

hydroquinone derivatives. Arbutin, a glycosylated hydroquinone (hydroquinone-β-D-

glucopyranoside), can make up as much as 17% of the leaf extract. [144] After oral ingestion, arbutin 

is hydrolyzed in the gut and liver into hydroquinone, which is then excreted in the urine. 

Hydroquinone demonstrates antibacterial effects, especially against common uropathogens like 

Escherichia coli, Klebsiella pneumoniae, and Staphylococcus saprophyticus. [145] 

4.11: BAROSMIN 

                Mechanism of Action of Diosphenol (Barosmin):buchu Diosphenol, also known as 

barosmin, demonstrates multiple therapeutic actions relevant to UTI treatment:Antimicrobial 

Activity – It disrupts bacterial cell membranes and inhibits biofilm formation, thereby reducing 

the adhesion of pathogens to the urothelial lining.Diuretic Effect – Buchu extracts enhance urine 

output, aiding in the mechanical flushing of bacteria from the urinary tract.Anti-inflammatory 

Action – Diosphenol modulates the release of inflammatory Cytokines, helping to relieve pain and 

swelling associated with UTIs. [146] 

4.12: SPIROSOL-5-EN-3-OL 

            Solasodine kantakari [(22R,25R)-Spirosol-5-en-3β-ol]. Steroidal glycoalkaloid. 

Structure:It has a cholestane-type steroid nucleus.Contains a 3β-hydroxy group.Features a spiro-

aminoketal ring system (spirosolane structure).The nitrogen atom is part of the E-ring, making it 

an alkaloid.Bacterial Membrane Disruption: Solasodine disrupts bacterial cell wall 

synthesis.Biofilm Inhibition: It hinders bacterial adhesion to urothelial surfaces, preventing 
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biofilm Formation.Urinary Alkalinization: Alters urine pH to enhance antimicrobial 

effectiveness.Antimicrobial Activity:Solasodine exhibits broad-spectrum antibacterial activity 

against common UTI pathogens. It disrupts bacterial membranes and prevents biofilm formation—

an important factor in recurrent infections. Antiinflammatory and Diuretic Effects:UTIs are 

often accompanied by urinary tract inflammation. Solasodine helps reduce levels of pro-

inflammatory cytokines such as TNF-α and IL-6. Additionally, its diuretic effect Supports the 

elimination of pathogens through increased urine flow. Immuno modulatory Role: Solasodine 

enhances immune defense by stimulating macrophage activity, thereby Promoting the effective 

clearance of bacterial infections. [147] 

4.13: CHICORIC ACID 

           Chicoric acid (2R,3R-dicaffeoyl-tartaric acid) is a type of hydroxycinnamic acid commonly 

Found in Echinacea purpurea, chicory, and lettuce. It is a prominent phenolic compound in both 

the aerial parts and roots of E. Purpurea, playing a key role in the plant’s therapeutic properties.[148] 

Antimicrobial Activity:Chicoric acid exhibits antimicrobial effects against uropathogenic 

bacteria such as Escherichia coli and Staphylococcus saprophyticus Its mode of action includes 

disrupting bacterial cell membranes and preventing biofilm formation, a key factor in the 

recurrence Of urinary tract infections (UTIs)[149] 

Anti-inflammatory and Immunomodulatory Effects: Chicoric acid helps regulate the 

inflammatory response commonly associated with UTIs by Modulating cytokine levels (e.g., IL-

6, TNF-α) and enhancing macrophage function, there by Reducing inflammation and aiding in the 

elimination of infection. Antioxidant Properties:By neutralizing reactive oxygen species (ROS), 

chicoric acid mitigates oxidative stress and Protects urothelial cells from damage associated with 

UTIs. [150] 

4.14: APIGENIN 

                 Anti-Inflammatory and Immunomodulatory EffectsApigenin is a naturally Occurring 

bioactive flavonoid classified under the flavone subclass of Polyphenolic compounds. Its 

systematic IUPAC name is 5,7-dihydroxy-2-(4-hydroxyphenyl)-4H-chromen-4-one, and it has a 

molecular formula Of  C₁₅H₁₀O₅ with a molecular weight of  270.24 g/mol.Structural 

Characteristics Apigenin consists of: A flavone backbone comprising two benzene rings (A and B) 
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linked by a heterocyclic pyrone ring cycle .Three hydroxyl groups (–OH) at positions 4′ (on ring 

B), 5, and 7 (on ring A), which are crucial for its biological activity, including antioxidant and 

antimicrobial effects. Physicochemical Properties; Solubility: Poorly soluble in water but readily 

dissolves in organic solvents such as ethanol, DMSO, and methanol. Appearance: Yellow 

crystalline solid in pure form. Biosynthesis in Plant Apigenin is synthesized through the 

phenylpropanoid pathway where phenylalanine is first converted into cinnamic acid derivatives 

Subsequent enzymatic reactions, including chalcone synthase (CHS) and chalcone isomerase 

(CHI), lead to the formation of the flavone structure. Apigenin helps alleviate UTI-induced 

inflammation and supports immune function by: Inhibiting NF-κB and COX-2 signaling pathways, 

leading to reduced production of Pro-inflammatory cytokines. Modulating immune activity, 

thereby accelerating infection resolution.Antimicrobial Properties of Apigenin Against 

Uropathogens Apigenin demonstrates potent antibacterial activity against common UTI-causing 

pathogens Through multiple mechanisms: Inhibition of bacterial adhesion: It interferes with 

fimbrial proteins, reducing E. coli Adherence to urothelial cells.;Disruption of biofilm formation: 

Apigenin prevents the development of biofilms, Which are crucial for recurrent infections.; 

Synergistic action with antibiotics: It enhances the effectiveness of antibiotics like Ciprofloxacin 

and norfloxacin, particularly against resistant bacterial strains.[151] 

4.15: KAEMPFEROL  

                    Kaempferol (3,5,7-trihydroxy-2-(4-hydroxyphenyl)-4H-chromen-4-one), a member 

of the Flavonol class, exhibits potent broad-spectrum antimicrobial and anti-inflammatory 

Properties, making it a promising candidate for UTI treatment.Antimicrobial Mechanisms Against 

Uropathogens :Kaempferol addresses UTIs through several targeted actions;Direct Antibacterial 

Activity :Prevents bacterial adhesion: By interfering with Type 1 fimbriae and FimH adhesins, 

Kaempferol inhibits the attachment of uropathogenic E. Coli (UPEC) to bladder epithelial 

Cells.Inhibits biofilm formation: It disrupts biofilms in Proteus mirabilis and Klebsiella 

Pneumoniae, which are major contributors to recurrent infections.Enhances antibiotic potency: 

Kaempferol acts synergistically with ciprofloxacin and Nitrofurantoin, improving their 

effectiveness against resistant bacterial strains [152] 
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Table 2: Biomolecules used to management and treatment of UTI   
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5. DISCUSSION  

       We are using several allopathic medicines for Urinary tract infection it produces major side 

effects. Now days plant extract also have major therapeutic action in Urinary tract infection to treat 

that it also proved in scientific research. we have referred several research articles as well as some 

popular journals to manage Urinary tract infection by using some plant herbs and their bioactive 

molecules. In this generation herbal plants are have main therapeutic effects as well as fewer side 

effects. Women are facing lot of problems the major problem are Urinary tract infection by treating 

with herbs 95% problems have been cured. We have discussed some plant herbs like Greentea, 

garlic, ginger, cranberry, tulsi, grape fruits, horse raddish, clove, moringa, uva-ursi, buchu, 

kantakari, echinacea purpurea, chamomilla flower, hybanthus etc… By using this plant herbs treat 

and manage the Urinary tract infection with lesser side effects and more therapeutic effect. The 

bioconstituent also play a major role in the UTI problem. Some bioconstituents have been 

discussed above the article are Epigallocatechin gallate, Resveratrol, Flavanoids, Type A 

procyanidins, sinigrin, eugenol, allicin, 6- gingerol, quercetin, arbutin, diosphenol etc. We 

concluded by using this plant herbs and bio active constituents are Anti- microbial, Anti- 

inflammatory, Diuretics some other actions also produced like Anti- adhesive, Anti- biofilm 

activity, Immunomodulatory effect. By using plant herbs and bio active constituents we have 

conclude our discussion it produce potential action and fewer sideeffects. 
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6. CONCLUSION 

Plant extracts and biomolecules represent a promising approach for treating and preventing urinary 

tract infection (UTIs). Particularly in light of increasing antibiotic resistance. Although traditional 

medicine has historically utilized this natural compound rigorous scientific validation through 

standardized research and clinical trials is necessary to ensure their safe and effective incorporation 

into mainstream healthcare  
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