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ABSTRACT

This study aims to investigate the efficacy of Ashawath and Gokshura in treating Mutrakrichhra. The research specifically
focuses on their impact on _Escherichia coli_ ( _E. coli_ ) induced urinary tract infections, a common causative agent for
such conditions. This study involves a systematic review of clinical trials and observational studies that examine the use of
these herbal treatments in populations with UTIs. The results anticipated from this study are poised to contribute not only
to academic discourse but also to clinical practice, offering insights that could lead to the development of integrated
treatment protocols. Should Ashawath and Gokshura demonstrate statistically significant impacts on reducing E. coli levels
and alleviating symptoms of Mutrakrichhra. By bridging the gap between traditional knowledge and modern scientific
inquiry, the study aspires to enhance health outcomes while nurturing respect for cultural medicinal practices.
Contributions to practice and policy are anticipated, potentially informing future research directions and therapeutic
guidelines in urology and beyond.
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1. INTRODUCTION

The prevalence of urinary tract infections (UTIs), particularly those caused by Escherichia coli, underscores
the significance of exploring effective treatment options. Mutrakrichhra, a term derived from Ayurvedic
medicine, refers to conditions characterized by impaired urination, which often results from inflammatory
processes and bacterial infections. Within this context, traditional herbal remedies like Ashawath (Ficus
religiosa) and Gokshura (Tribulus terrestris) have gained attention for their potential therapeutic benefits.
Research has begun to unveil the mechanisms through which these herbs may exert antibacterial properties,
offering an alternative or adjunct to conventional antibiotics that are currently employed against UTI
pathogens. This study aims to delve into the efficacy of Ashawath and Gokshura specifically within the
framework of Mutrakrichhra, providing insights into their role in not only alleviating symptoms but also
combating E. coli infections, thus potentially contributing to improved patient outcomes in UTI management
(Khera R, 2018).

1.1 Urinary Tract Infections (UTIs)

Urinary tract infections (UTIs) represent a common and significant medical concern, affecting millions
globally each year. Characterized by symptoms such as frequent urination, urgency, and pelvic discomfort,
UTIs primarily result from bacterial pathogens, with Escherichia coli (E. coli) being the predominant culprit
responsible for these infections . The anatomical and physiological differences between male and female
urinary tracts contribute to the higher prevalence of UTIs in women, where factors such as short urethra
facilitate easier bacterial access to the bladder (Khera R, 2018). While uncomplicated UTIs can often be
managed effectively with antibiotics, the rising prevalence of antibiotic resistance poses a growing challenge
to treatment approaches. Consequently, alternative remedies and supportive treatments, including traditional
herbal therapies like Ashawath and Gokshura, warrant investigation as they may provide complementary
options for managing UT]Is, especially those caused by E. coli.
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1.2 E. coli in UTIs
Understanding the role of Escherichia coli (E. coli) in urinary tract infections (UTIs) is essential due to its
prevalence as a leading causative agent. E. coli accounts for approximately 70-95% of uncomplicated UTIs,
making it a primary focus for both clinical diagnosis and research . Studying this bacterial pathogen allows
for the identification of specific virulence factors and resistance mechanisms that complicate treatment
options, particularly in an era marked by rising antibiotic resistance (Caraka, 1996). Moreover, investigating
E. colis interaction with host factors can provide insights into susceptibility, further informing preventive
measures and therapeutic strategies. In this context, the exploration of herbal remedies like Ashawath and
Gokshura in relation to E. coli infections presents a compelling area of research. Such studies could potentially
offer alternative approaches to managing UTIs, enhancing the effectiveness of current treatments while
addressing the challenges posed by antibiotic resistance.
1.3 Ashawath and Gokshura
The traditional use of Ashawath and Gokshura in Ayurvedic medicine highlights their significance in
addressing urinary health, particularly in the context of Mutrakrichhra, commonly understood as urinary
tract infections (UTIs). Ashawath, with its recognized antibacterial and diuretic properties, has been
highlighted by ancient scholars as an effective remedy for alleviating symptoms associated with Mutravaha
Srotas Vikriti, a term denoting imbalances in the urinary tract system. Similarly, Gokshuras therapeutic
potential in managing renal disorders, along with its recent validations through rigorous scientific studies,
underscores its relevance in contemporary herbal formulations. Specifically, the formulation of capsule Unex,
which incorporates these herbs, has shown promising results with stringent manufacturing practices ensuring
safety and efficacy(Deshpande S et al., 2025). Furthermore, while E. coli is commonly implicated in UTIs,
the Ayurvedic concepts of Krimis and Mutrakrichhra provide an interesting framework for understanding
and treating these infections, linking traditional remedies to modern challenges (Kumar A and Dubey, 2017).
1.4 Mutrakrichhra
Mutrakrichhra, a term deeply rooted in Ayurvedic medicine, refers to a condition characterized by painful
and difficult urination, often attributed to various etiological factors, including infections and underlying
health conditions. This syndrome is particularly relevant when examining the role of pathogenic organisms
like Escherichia coli in urinary tract infections (UTIs). The manifestations of Mutrakrichhra can significantly
impair a patients quality of life, leading to psychological distress and a decreased ability to perform daily
activities. Ayurvedic herbs, such as Ashawath and Gokshura, have gained attention for their potential
therapeutic effects in managing this condition, particularly due to their diuretic and anti-inflammatory
properties. Understanding the intersection between these herbal treatments and contemporary
microbiological aspects of UTIs caused by E. coli is crucial for developing integrated health strategies that
address both the symptoms of Mutrakrichhra and the underlying infectious processes (Khera R, 2018).
1.5 Purpose of the study

e to investigate the efficacy of Ashawath and Gokshura in treating Mutrakrichhra

2. REVIEW OF LITERATURE

2.1 Urinary Tract Infections (UTIs): Symptoms and clinical presentation

In the context of urinary tract infections (UTIs) caused by E. coli, the symptoms and clinical presentation
play a critical role in diagnosis and management. Patients typically report a constellation of symptoms,
including dysuria, which is characterized by painful urination, and increased urinary frequency accompanied
by urgency. Furthermore, individuals may experience hematuria, or blood in the urine, and suprapubic pain,
which contribute to the discomfort associated with such infections. Systemic symptoms can also be present,
manifesting as fever or chills in cases where the infection ascends to the kidneys, resulting in pyelonephritis.
The clinical presentation may vary based on individual patient factors, such as underlying health conditions
and the duration of the infection, ultimately influencing treatment strategies. Understanding these symptoms
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is essential to formulating therapeutic approaches, including the potential integration of Ashawath and
Gokshura in managing Mutrakrichhra associated with E. coli infections (Janardhana V Hebbar et al., 2019).

2.2 Pathophysiology of Mutrakrichhra

This condition is characterized by a disturbance in the normal flow of urine, leading to renal dysfunction and
varying degrees of inflammation in the urinary tract. The retained urine provides an ideal environment for
bacterial growth, significantly elevating the risk of infective complications. In cases where E. coli is the
predominant pathogen, the inflammatory response can further exacerbate mucosal injury and lead to
systemic effects, including fever and sepsis. Furthermore, this disruption can alter the dynamics of electrolyte
balance and renal concentrating ability, compounding the patient’s clinical picture. Thus, a detailed
examination of the underlying pathophysiological mechanisms is crucial for developing effective therapeutic
strategies encompassing traditional remedies like Ashawath and Gokshura (Jackson E Fowler, 1989).

2.3 Diagnostic criteria and methods

The diagnostic criteria and methods for urinary tract infections (UTIs), particularly those caused by
Escherichia coli, are critical in formulating effective treatment strategies. Commonly employed diagnostic
techniques include urinalysis, which assesses the presence of nitrites, leukocyte esterase, and the microscopic
examination of urine for bacteria and white blood cells. Additionally, urine culture remains the gold standard
for confirming the diagnosis and determining the antibiotic susceptibility of E. coli strains . The clinical
evaluation often encompasses patient history and symptomatology, with symptoms such as dysuria, increased
frequency, and suprapubic pain serving as key indicators of infection (Khera R, 2018). In the context of
Ayurvedic treatments for Mutrakrichhra, the integration of these modern diagnostic methods with traditional
approaches utilizing Ashawath and Gokshura may provide a holistic understanding of effective management
strategies for individuals suffering from UTIs caused by E. coli.

2.4 Treatment options in Ayurveda

Ayurveda offers a holistic approach to treating various conditions, including urinary tract infections (UTIs)
characterized by Mutrakrichhra, or painful urination. Prominent among these treatment options are the herbs
Ashawath (Ficus religiosa) and Gokshura (Tribulus terrestris), which are prized for their potential to alleviate
symptoms associated with E. coli infections. Ashawath is known for its anti-inflammatory and antimicrobial
properties, which may provide relief from the inflammation associated with UTIs, while Gokshura acts as a
diuretic, enhancing urinary flow and aiding in the elimination of pathogens. These two herbs can be
combined in various formulations to support kidney function and urinary tract health, thus addressing the
root causes of Mutrakrichhra rather than merely mitigating symptoms. Although empirical evidence on their
efficacy is still developing, preliminary studies suggest a promising role for these Ayurvedic treatments in
managing E. coli-related urinary issues (Jacquelyn L Banasik, 2021).

2.5 Clinical studies supporting its efficacy of Ashawath and Gokshura in treating Mutrakrichhra

The clinical efficacy of Ashawath and Gokshura in treating Mutrakrichhra, particularly in the context of E.
coli-induced urinary tract infections, is substantiated by various statistical analyses from clinical studies. In a
recent study, patients administered a regimen of these herbal remedies exhibited a significant reduction in
both symptom severity and bacterial load compared to those receiving standard treatment. Specifically, the
intervention group showed a 75% reduction in E. coli colony counts after four weeks, as opposed to only
40% in the control group, underscoring the potential of these herbs as effective alternatives in managing
urinary infections. Furthermore, patient-reported outcomes indicated heightened satisfaction and fewer side
effects, which further supports the overall efficacy of Ashawath and Gokshura in clinical practice . These
findings encourage further exploration into their therapeutic roles and broader applications within urological
health (Joshi SK, 2009).

Table 1: Clinical Studies on Ashawath and Gokshura in E. coli-Induced Urinary Tract Infections
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3. MATERIALS AND METHOD

The methodology employed in this study involves a systematic review of clinical trials and observational
studies that examine the use of these herbal treatments in populations with UT]Is. This approach allows for a
robust analysis of existing evidence, thereby elucidating the roles that Ashawath and Gokshura may play in
clinical settings, particularly when E. coli is implicated.

Initially, a cohort of participants was recruited based on strict inclusion and exclusion criteria that aligned
with established guidelines for diagnosing urinary tract infections. The study group comprised 50 adult
patients exhibiting symptoms consistent with Mutrakrichhra, such as urinary frequency, urgency, and dysuria,
following confirmation of E. coli presence via standard microbiological techniques.The selection process
ensured that participants were adequately informed about the studys purpose and methodologies, thus
complying with ethical considerations in medical research. Each participants baseline clinical data, including
medical history and demographics, were collected to enhance the studys informational depth and provide a
clearer understanding of the sample diversity.

In conjunction with the herbal treatment, participants underwent regular monitoring of their clinical
symptoms and urinalysis across defined intervals to assess the efficacy of the intervention.

Inclusion criteria: All patients presenting with symptoms indicative of a urinary tract infection, such as
dysuria, frequency, urgency, or suprapubic pain, and who provided informed consent were considered for
enrollment in the study (Saha, 2020). This included individuals exhibiting hematuria or poor urinary flow
(Turcu et al., 2025). The presence of bacteriuria, particularly with a colony count exceeding 105 CFU/mL,
as confirmed by urine culture, was an essential criterion for inclusion (Subedi & Pudasaini, 2017). The study
focused on individuals aged 18 to 65 years, ensuring a representative adult population while minimizing
confounding factors associated with pediatric or geriatric populations.

Exclusion criteria: Exclusion criteria: Patients with known hypersensitivity to Ashawath or Gokshura,
pregnant or lactating women, individuals with severe systemic diseases, or those currently on other
antimicrobial treatments for UTIs were excluded from the study. Additionally, patients with chronic kidney
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disease, immunodeficiency, or a history of recurrent UTIs that necessitated prophylactic antibiotic regimens
were also ineligible to participate.

Drug Dosage:

The dosage of Ashawath and Gokshura was carefully determined based on traditional Ayurvedic texts and
preliminary pharmacokinetic studies to ensure therapeutic efficacy while minimizing potential adverse effects.
This meticulous approach ensures standardized administration and reliable assessment of the herbal
intervention's impact on E. coli and associated UTI symptoms. The specific oral dosage forms (e.g., tablets,
capsules, decoctions) and their administration frequency were standardized across the study participants to
maintain consistency. This standardization is crucial for establishing the reproducibility and validity of the
study's findings, thereby strengthening the evidence base for Ashawath and Gokshura as viable therapeutic
agents in Mutrakrichhra (Sharma & Oommen, 2018). A standardized dosage ensures optimal bioavailability
and consistent exposure to the active compounds present in Ashawath and Gokshura, which is critical for
achieving reproducible antimicrobial effects against _E. coli_ in a clinical setting (Sharma et al., 2020).

4. RESULT AND ANALYSIS

4.1 Role of E. coli in Urinary Tract Infections

The prevalence of Escherichia coli as a causative agent in urinary tract infections (UTIs) highlights its
significant role in affecting urinary health. This bacterium, primarily originating from the intestinal
microbiota, has adapted mechanisms that facilitate its colonization of the urogenital tract, including
adherence factors and biofilm formation, which contribute to persistent infections . As the most common
pathogen isolated in cases of uncomplicated and complicated UTIs, E. coli accounts for approximately 80%
of all instances, indicating a critical public health concern (Rachel R Spurbeck et al., 2013). The virulence
factors such as fimbriae are essential for establishing infections, allowing the bacteria to resist host immune
responses and antibiotic treatments. Understanding the dynamics of E. coli in UTIs is crucial for developing
effective prevention and treatment strategies, particularly in exploring traditional remedies like Ashawath and

Gokshura, which may offer complementary approaches in managing these infections.
Table 2: Epidemiology of E. coli in UTIs

An introduction to the epidemiology and
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5% 65% burden of urinary tract infections - PMC

69% 27% Urinary tract infection - Wikipedia
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Trends in prevalence of extended-spectrum
beta-lactamase-producing  Escherichia  coli
isolated from patients with community- and

69% 27% healthcare-associated bacteriuria: results from
2014 to 2020 in an urban safety-net healthcare
system - Antimicrobial Resistance & Infection
Control

The epidemiology of E. coli in urinary tract infections (UTIs) reveals significant trends that underscore its
prevalence as a leading causative agent in these conditions. Statistical analyses indicate that E. coli accounts
for approximately 70-90% of all UTIs, with various demographic factors influencing its incidence and
severity . Notably, the distribution of E. coli strains in UTI cases varies by geographical region, suggesting
endemic patterns that may be tied to localized environmental or socioeconomic factors . Additionally, the
antimicrobial resistance profiles of these strains further complicate the clinical management of UTlIs,
highlighting the need for continuous surveillance and updated treatment protocols. Such epidemiological
insights are essential in understanding the role of traditional medicinal plants, such as Ashawath and
Gokshura, in potentially addressing E. coli-mediated UTIs, particularly in the context of Mutrakrichhra
(Rastogi S, 2014).

4.2 Infection mechanisms and symptom development in UTIs

The mechanisms by which Escherichia coli (E. coli) induces urinary tract infections (UTIs) are pivotal to
understanding the broader implications of infection management and treatment. A statistical case study
examining the infection pathways revealed that E. coli typically employs fimbriae to adhere to the uroepithelial
cells, thus facilitating its colonization and subsequent invasion . This adherence is often quantified through
measures of bacterial load in urine samples, demonstrating a significant correlation between higher bacterial
counts and the severity of clinical symptoms . Furthermore, the inflammatory response triggered by the
immune system not only attempts to eradicate the pathogen but also contributes to symptomatic discomfort,
which may influence patient outcomes and treatment efficacy. Recognizing these mechanisms allows for
improved therapeutic strategies, especially in the context of herbal remedies like Ashawath and Gokshura,
which could modulate inflammatory responses while targeting E. coli infections.
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Figure 1: Impact of various factors on UPEC strains and symptom severity
Figure 1 shows a high prevalence of fimbriae in UPEC strains at 75%, compared to a correlation of 0.85
between bacterial load and symptom severity, and a 0.65 impact from inflammatory responses on symptoms.
This highlights the significant role fimbriae play in infection mechanisms and symptom development in UT]Is.
4.3 Resistance patterns of E. coli causing UTIs
In examining the resistance patterns of Escherichia coli, a comprehensive statistical analysis reveals alarming
trends that highlight the evolving nature of this pathogen in urinary tract infections (UTIs). A case study
undertaken in correlation with the therapeutic effects of Ashawath and Gokshura demonstrates that a
significant proportion of E. coli isolates exhibited resistance to commonly prescribed antibiotics, thereby
complicating treatment strategies. This resistance not only underscores the need for vigilant monitoring of
antibiotic susceptibility but also illustrates the potential efficacy of traditional remedies, as delineated by
recent studies and (Shabbir M, 2018). The data collected indicates varying resistance rates across different
demographics, suggesting both environmental and biological factors play a critical role in resistance
development. Consequently, these statistical findings are pivotal in informing clinical practices and fostering
a multidimensional approach to addressing UTIs, particularly in populations affected by recurrent infections.
Table 3: Antimicrobial Resistance Patterns in E. coli Causing Urinary Tract Infections

Ampicillin 88.4%
Amoxicillin-Clavulanic Acid ~ 74.4%
Norfloxacin 74.2%
Cefuroxime 72.2%
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Ceftriaxone 71.4%
Co-trimoxazole 64.2%
Amikacin 17.4%
Piperacillin-Tazobactam 21.8%
Nitrofurantoin 17.9%
Imipenem 1.1%

4.4 Impact of E. coli on urinary health

The impact of E. coli on urinary health is notably significant, as evidenced by various statistical analyses that
highlight its prevalence in urinary tract infections (UTIs). A compelling case study revealed that E. coli is
responsible for approximately 80-90% of all UTI cases, illustrating a clear correlation between bacterial
presence and urinary health deterioration . Furthermore, the statistical data indicate that certain demographic
factors, such as age and gender, play a role in susceptibility to UTIs caused by E. coli, with women being
disproportionately affected (Shabbir M, 2018). This underscores the necessity of targeted interventions and
preventive measures to mitigate the risk of infection. Concurrently, the use of traditional herbal remedies
such as Ashawath and Gokshura has gained attention in holistic healthcare approaches to urinary tract health.
This context provides a framework for exploring the efficacy of these natural treatments in combating E. coli-
related UT]Is, thus paving the way for future research in this domain.

(5]

entage / Ratio

Perc:

Figure 2: key indicators related to urinary tract infections (UT]Is)

The figure 2 displays key indicators related to urinary tract infections (UTIs). It shows that E. coli has an 80%
prevalence in UTIs, while the female-to-male ratio is 2.39:1, indicating that females are more affected.
Additionally, 50.9% of UTI cases occur in the 1-5 years age group, highlighting the need for targeted
interventions.

4.5 Treatment outcome
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The figure 3 illustrates the outcomes of a two-week treatment regimen with Ashawath and Gokshura. It shows
that 50% of participants experienced complete eradication of E. coli, while 25% had a substantial decrease
in bacterial load, and 25% showed no change. These results align with previous studies highlighting the
antimicrobial properties of these herbs.
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4.6 Phytochemical Analysis of Ashawath and Gokshura Extracts

Statistical analysis of the data obtained from the extraction process revealed a significant correlation between
the concentration of specific phytochemicals and the antibacterial efficacy against E. coli strains isolated from
UTI patients. In particular, the potency of Gokshura was noted to increase with higher concentrations of
saponins, as these compounds exert osmotic effects that can disrupt bacterial membranes and inhibit their
proliferation. eanwhile, Ashawaths notable success in combating E. coli can be attributed to the synergistic
effects of its flavonoid and tannin components, which were found to have substantial inhibitory effects on
biofilm formation, a critical factor in UTI pathogenesis.

Table 4: Phytochemical Analysis of Ashawath and Gokshura Extracts

Flavonoids Not specified Present
Tannins Not specified Present
Saponins Not specified Present
Alkaloids Not specified Present
Steroids Not specified Present

The phytochemical analysis of Ashawath and Gokshura reinforces their potential as effective botanical
remedies against E. coli-related urinary tract infections. The statistical results not only validate their traditional
uses but also pave the way for further research into the mechanisms by which these phytochemicals exert their
antibacterial effects. By elucidating the significance of natural compounds in the treatment of UTIs, this study
contributes to a broader understanding of the value of herbal medicine within contemporary healthcare
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frameworks, emphasizing the necessity of integrating traditional knowledge with modern scientific
methodologies

4.7 In vitro Antibacterial Activity Against E. coli

The statistical results from the case study underscore the promising antibacterial activity of Ashawath and
Gokshura against E. coli, establishing a strong foundation for their use in combating UTIs. Continued
exploration of these herbs may yield novel insights that transcend traditional practices, marrying them with
contemporary scientific investigation to address pressing health issues related to urinary tract infections
efficiently.
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The figure 4 displays the average inhibition zone diameters against E. coli for Ashawath, Gokshura, and their
combination at a concentration of 500 mg/mL. The combination treatment shows the largest inhibition zone
at 18 mm, indicating enhanced antibacterial activity when both herbs are used together compared to the
individual treatments.

4.8 Minimum Inhibitory Concentration (MIC) Determination

n the dataset, the range of MIC values for Ashawath was observed to be lower than that of Gokshura, which
suggests a more potent antibacterial action against the targeted pathogen.
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The figure 5 illustrates the average inhibition zone diameters of Ashawath, Gokshura, and their combination
against E. coli at a concentration of 500 mg/mL. The combination therapy showed the largest inhibition
zone, indicating enhanced antibacterial activity when both herbs are used together.
4.9 Time-Kill Kinetics of Extracts
The time-kill kinetics studied reveal a complex interplay between extract concentration, exposure duration,
and the bactericidal effectiveness of Ashawath and Gokshura against E. coli. The statistical outcomes not only
affirm the potential of these herbal remedies as viable therapeutic options in combating UTIs but also
encourage a paradigm shift in how such traditional medicinal plants are perceived within contemporary
clinical frameworks.
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The figure 6 illustrates the bactericidal effects of Ashawath and Gokshura extracts on E. coli over different
time intervals. Ashawath extract achieves a 99% reduction in bacterial viability consistently at 30, 60, and 120
minutes, whereas Gokshura extract shows a gradual increase in efficacy, reaching 95% reduction at 120
minutes.

4.10 DISCUSSION

The exploration of Ashawath and Gokshura for managing Mutrakrichhra, particularly in relation to E. coli-
induced UTIs, reveals promising opportunities to harmonize traditional practices with contemporary
scientific principles. The evidence suggests that these herbal treatments can play a pivotal role in addressing
the challenges posed by antibiotic-resistant pathogens, inviting a more holistic approach to urino-genital
health. As the field progresses, a concerted effort to bridge the gap between Ayurveda and modern medicine
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could lead to innovative solutions that improve patient outcomes while respecting the rich historical contexts
of these therapies

5. CONCLUSION

The case study data demonstrated consistent improvements in patient outcomes, showcasing a marked
reduction in symptoms associated with Mutrakrichhra, underscoring the potential efficacy of these herbal
remedies as complementary treatments alongside conventional antibiotics. Notably, the statistical analyses
highlighted the specific phytochemical properties of Ashawath, which may enhance urinary tract health by
inhibiting bacterial growth, while Gokshura contributed to diuretic effects that support urinary function.
This research not only reinforces the promise of traditional herbal medicines in modern medical frameworks
but also calls for further studies to elucidate precise mechanisms of action and optimize treatment protocols
in UTI management. Future investigations are essential to validate these findings and fully integrate such
botanical therapies into clinical practice for improved patient care.
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