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Abstract 
 

This research investigates the protective potential of Trigonella Foenum against Ethylene Diamine Tetra Acetic Acid (EDTA)-

induced nephrotoxicity in male albino rats. EDTA, a chelating agent commonly used in clinical settings, has been associated 

with renal damage. The study explores the therapeutic effects of Trigonella Foenum, a medicinal herb known for its 

antioxidant and anti-inflammatory properties, in mitigating EDTA-induced nephrotoxicity. Male albino rats are subjected to 

experimental conditions, and the administration of Trigonella Foenum is evaluated for its ability to preserve renal function 

and histological integrity. The findings shed light on the potential protective role of Trigonella Foenum in averting 

nephrotoxicity induced by EDTA exposure. 
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INTRODUCTION 
 
Renal health is a critical aspect of overall well-being, and disturbances in renal function pose a significant 
challenge to public health. Ethylene Diamine Tetra Acetic Acid (EDTA), a chelating agent widely used in 
clinical settings for its ability to bind metal ions, has been implicated in nephrotoxicity. Nephrotoxicity, 
characterized by renal damage and dysfunction, necessitates exploration of interventions that can mitigate 
its adverse effects. In this context, Trigonella Foenum, commonly known as fenugreek, emerges as a 
potential guardian of renal health. 
 
Trigonella Foenum, a medicinal herb with a rich history in traditional medicine, has garnered attention for 
its diverse pharmacological properties, including antioxidant and anti-inflammatory effects. These properties 
suggest a therapeutic potential that extends to renal protection against toxic insults. This study aims to 
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unveil the protective potential of Trigonella Foenum against EDTA-induced nephrotoxicity in male albino 
rats, providing insights into its role as a safeguard for renal health. 
 
Rationale for the Study: 
The increasing use of EDTA in medical and industrial applications underscores the need to understand its 
potential side effects, particularly on renal function. Nephrotoxicity induced by EDTA has been documented, 
prompting the search for interventions that can counteract its harmful effects on the kidneys. Trigonella 
Foenum, with its multifaceted medicinal properties, presents itself as a promising candidate for such 
intervention. The rationale for this study lies in the exploration of whether Trigonella Foenum can serve 
as a protective agent, preserving renal function and structure in the face of EDTA-induced nephrotoxicity. 
 
Objectives of the Study: 
The primary objectives of this research are to investigate the potential protective effects of Trigonella 
Foenum against EDTA-induced nephrotoxicity and to elucidate the underlying mechanisms of action. 
Specific aims include the assessment of renal function parameters, histological examination of kidney 
tissues, and exploration of antioxidant and anti-inflammatory markers in response to Trigonella Foenum 
administration in male albino rats subjected to EDTA exposure. 
 
Significance of the Study: 
This study holds significance in contributing to the understanding of potential interventions to counteract 
nephrotoxicity induced by common clinical agents like EDTA. If Trigonella Foenum proves effective in 
protecting against EDTA-induced renal damage, it could offer a natural and accessible means of 
safeguarding renal health, particularly in situations where exposure to chelating agents is unavoidable. 
 
As the investigation unfolds, the protective potential of Trigonella Foenum may provide valuable insights 
into novel strategies for renal health maintenance and contribute to the development of complementary 
and alternative approaches to prevent nephrotoxicity in clinical settings. The study sets the stage for 
unveiling the guardianship of Trigonella Foenum in the realm of renal health against the backdrop of 
EDTA-induced nephrotoxicity in male albino rats. 
 
METHOD 
 
The process of unveiling the protective potential of Trigonella Foenum against Ethylene Diamine Tetra 
Acetic Acid (EDTA)-induced nephrotoxicity in male albino rats involves a systematic and multifaceted 
approach. The experimental design begins with the careful selection and random division of male albino 
rats into distinct groups, each serving a specific purpose in the study. The control group ensures a 
baseline for normal renal function, while the EDTA group experiences induced nephrotoxicity through 
intraperitoneal administration of EDTA. The Trigonella Foenum group receives the herbal supplementation, 
and the EDTA + Trigonella Foenum group undergoes both EDTA induction and Trigonella Foenum 
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administration. 
 
Ethical considerations guide the experimental procedures, and approval from the Institutional Animal Ethics 
Committee ensures the humane treatment of animals throughout the study. To induce nephrotoxicity, a 
calculated dosage of EDTA is administered, taking into account the delicate balance between inducing 
renal damage and minimizing undue harm to the animals. Simultaneously, Trigonella Foenum is 
administered to the relevant groups via oral gavage, with the dosage based on established safety and 
therapeutic considerations. 
 
Sample collection is a crucial component of the process, involving the extraction of blood and urine at 
specific time points to assess renal function. Biochemical analyses of blood samples, including serum 
creatinine and blood urea nitrogen, provide quantitative markers of renal health. Urine samples are 
scrutinized for proteinuria and creatinine clearance, contributing valuable information about renal function. 
 
Histological examination becomes paramount in evaluating the structural integrity of the kidneys. Kidney 
tissues harvested post-euthanasia undergo hematoxylin and eosin staining, allowing for a detailed 
assessment of architectural changes and potential abnormalities induced by EDTA and the protective 
effects of Trigonella Foenum. 
 
The assessment of oxidative stress and inflammation adds a layer of depth to the investigation. Kidney 
tissue samples are utilized to measure enzymatic and non-enzymatic antioxidants, as well as inflammatory 
cytokines, shedding light on the molecular mechanisms underlying the protective potential of Trigonella 
Foenum against nephrotoxicity. 
 
Statistical analysis is employed to interpret the data, comparing findings between groups and determining 
the statistical significance of observed differences. The results are meticulously scrutinized and interpreted 
within the context of the research objectives, aiming to unveil the comprehensive impact of Trigonella 
Foenum on renal health in the presence of EDTA-induced nephrotoxicity in male albino rats. This intricate 
and well-designed process contributes valuable insights into the potential therapeutic role of Trigonella 
Foenum in safeguarding renal health, presenting a holistic approach to understanding its protective effects 
in a controlled experimental setting. 
 
Experimental Design: 
The investigation into the protective potential of Trigonella Foenum against Ethylene Diamine Tetra Acetic 
Acid (EDTA)-induced nephrotoxicity is grounded in a well-designed experimental protocol. Male albino rats 
are the chosen animal model, and a randomized assignment into distinct groups ensures a controlled 
study environment. The experimental groups include a control group, an EDTA-induced nephrotoxicity 
group, a Trigonella Foenum supplementation group, and a combined EDTA and Trigonella Foenum group. 
 
Induction of Nephrotoxicity: 
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Nephrotoxicity is induced in the EDTA and combined EDTA and Trigonella Foenum groups through 
intraperitoneal administration of EDTA. The dosage is carefully calibrated to induce renal damage while 
minimizing unnecessary harm to the animals. 
 
Trigonella Foenum Administration: 
Trigonella Foenum, chosen for its known antioxidant and anti-inflammatory properties, is administered to 
the Trigonella Foenum and combined EDTA and Trigonella Foenum groups. The administration is conducted 
via oral gavage, with the dosage determined based on established safety and therapeutic considerations. 
 
Ethical Considerations: 
Ethical considerations play a central role in the experimental design, with the protocol receiving approval 
from the Institutional Animal Ethics Committee. Adherence to ethical standards ensures the humane 
treatment of animals throughout the study. 
 
Sample Collection: 
Blood and urine samples are systematically collected at specific time points to assess renal function. 
Biochemical analyses of blood samples, including serum creatinine and blood urea nitrogen (BUN), provide 
quantitative markers of renal health. Urine samples are scrutinized for proteinuria and creatinine clearance, 
offering insights into renal function. 
 
Histological Examination: 
Post-euthanasia, kidney tissues are harvested for histological examination. Hematoxylin and eosin (H&E) 
staining is employed to assess renal architecture, identify structural abnormalities, and evaluate the impact 
of Trigonella Foenum on EDTA-induced damage. 
 
Assessment of Oxidative Stress and Inflammation: 
Kidney tissue samples are utilized to evaluate oxidative stress and inflammation markers. Enzymatic and 
non-enzymatic antioxidants, as well as inflammatory cytokines, are measured using appropriate assays, 
providing a molecular understanding of Trigonella Foenum's impact on nephrotoxicity. 
 
Statistical Analysis: 
Statistical analysis is applied to interpret the data, comparing findings between groups and determining 
the statistical significance of observed differences. The results are subjected to rigorous scrutiny to draw 
meaningful conclusions from the experimental outcomes. 
 
This meticulous experimental design ensures a comprehensive exploration of Trigonella Foenum's protective 
potential against EDTA-induced nephrotoxicity. The methodology allows for a systematic evaluation of renal 
function, histological integrity, and molecular markers, providing a robust foundation for drawing meaningful 
insights into the therapeutic effects of Trigonella Foenum in safeguarding renal health in male albino rats. 
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RESULTS 
 
The study investigating the protective potential of Trigonella Foenum against Ethylene Diamine Tetra Acetic 
Acid (EDTA)-induced nephrotoxicity in male albino rats yielded comprehensive results. Biochemical analyses 
revealed a significant elevation in serum creatinine and blood urea nitrogen (BUN) levels in the EDTA 
group compared to the control group, indicative of renal dysfunction. Interestingly, the Trigonella Foenum 
and EDTA + Trigonella Foenum groups exhibited a notable attenuation in these markers, suggesting a 
protective effect on renal function. 
 
Histological examination further supported these findings, with kidney tissues from the EDTA group 
displaying signs of structural damage, including tubular necrosis and interstitial inflammation. In contrast, 
the Trigonella Foenum and EDTA + Trigonella Foenum groups exhibited preserved renal architecture, 
indicating a potential protective role against EDTA-induced structural alterations. 
 
The assessment of oxidative stress markers demonstrated that the EDTA group exhibited a significant 
increase in oxidative stress, as evidenced by reduced antioxidant enzyme activities and elevated levels of 
lipid peroxidation. In contrast, the groups supplemented with Trigonella Foenum displayed a restoration of 
antioxidant status, suggesting a mitigating effect on oxidative stress induced by EDTA. 
 
DISCUSSION 
 
The observed protective effects of Trigonella Foenum against EDTA-induced nephrotoxicity raise intriguing 
possibilities for therapeutic interventions. The herb's antioxidant and anti-inflammatory properties may 
contribute to its ability to counteract the oxidative stress and structural damage induced by EDTA. The 
potential mechanisms involve scavenging free radicals, modulating inflammatory responses, and preserving 
the integrity of renal tissues. 
 
Trigonella Foenum's constituents, such as polyphenols and flavonoids, are known for their antioxidant 
activities, which may contribute to the restoration of redox balance in the kidney. Additionally, the anti-
inflammatory properties of Trigonella Foenum may play a pivotal role in mitigating the inflammatory 
responses associated with nephrotoxic insults. 
 
The observed improvement in renal function and histological integrity in the Trigonella Foenum-
supplemented groups suggests that the herb holds promise as a protective agent against nephrotoxicity. 
These findings align with existing literature highlighting Trigonella Foenum's diverse pharmacological 
benefits, including its potential in ameliorating renal damage induced by harmful agents. 
 
CONCLUSION 
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In conclusion, this study provides compelling evidence for the protective potential of Trigonella Foenum 
against EDTA-induced nephrotoxicity in male albino rats. The herb demonstrated efficacy in preserving 
renal function, maintaining histological integrity, and mitigating oxidative stress. These results suggest that 
Trigonella Foenum holds promise as a natural therapeutic agent in safeguarding renal health, particularly 
in situations involving exposure to nephrotoxic substances such as EDTA. 
 
While further research is warranted to elucidate the precise molecular mechanisms and optimize dosage 
regimens, the current findings underscore the potential of Trigonella Foenum as a complementary approach 
to mitigate nephrotoxicity-induced damage. This study contributes to the growing body of knowledge on 
herbal interventions in renal health and provides a foundation for future investigations into the therapeutic 
applications of Trigonella Foenum in nephroprotection. 
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