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Abstract  

Background 

 Nephrotoxicity is a complication due to the effect of some toxic chemicals on kidney. Current study planned 

to screen the effect of Trigonella foenum aqueous seeds extracts on EDTA induced nephrotoxicity. Trigonella foe-

num known for its various medicinal properties is also a natural antioxidant and a free radical scavenger with no 

documented evidence as a nephron-protective agent. 

Objective 

 To investigate the protective effects of aqueous seed extracts of Trigonella foenum. 

Material and Methods 

 The present study was used 40 male albino rats (Rattus albinus) with weight of (150 ± 10) g with divided 

into four groups: control gp; EDTA gp (95 mg/kg); Trigonella foenum gp (500 mg/kg) and EDTA + Trigonella f     

oenum gp by gastric tube daily for 4 weeks.  Blood urea, creatinine, GFR, creatinine clearance, MDA and GPx anal-

yses and microscopic examination of kidney were performed. 

 Results: In the present study, Blood samples were taken from all groups and concentration of serum urea, 

creatinine, GFR, Creatinine clearance, MDA and GPx were determined.  Histopathological observations were          

observed in kidney tissue. Data were analyzed using analysis of variance (ANOVA). EDTA induced an increase in 

urea and creatinine as well as there was a decrease in the concentration of GFR and creatinine clearance. The level 

of MDA was increase while the concentration of GPx was decrease in the serum of EDTA group. The aqueous          

extracts of Trigonella seeds significantly prevented renal damage by normalizing increased levels of renal markers. 

The correction of oxidative stress biomarkers was consistent with amelioration of the histopathological changes    

induced by EDTA. Hence, it is suggested that ameliorative effect of aqueous extract of Trigonella foenum against 

EDTA induced nephrotoxicity. 

Conclusion 

The present data suggest that aqueous extract of Trigonella foenum exhibits reno-protective effect in EDTA                

induced renal damage. 
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Introduction  

 The salts of EDTA and EDTA are white 

crystalline or powder in structure shape. The 

effectiveness of EDTA as a chelator for a particular 

metal ion is given by its stability constant with the metal 

ion. The stability constants for metal-EDTA complexes 

vary considerably and any metal which is capable of 

forming a strong complex with EDTA will at least 

partially displace another metal with a weaker stability 

constant. The EDTA salts are soluble in water as well as 

have low sorption to soil and sediments, have no 

significant vapor pressure, and have a biodegradation 

half-life of weeks to months [1]. EDTA has been used 

extensively in medicine as a chelating agent for the 

removal of toxic heavy metals and these minerals were 

bound to the EDTA. Trace amounts of various metals 

are necessary for the proper functioning of the body. 

The salt of EDTA is a common component in many eye 

drops and contact lens wetting and cleansing solutions 

and used in a number of personal care and hygiene 

products such as shampoos, liquid soaps, creams and 

lotions.  Also used as a food additive in a range of 

products including canned shrimp and prawns, canned 

mushrooms and frozen French fries. It is added to salad 

dressings to prevent rancidity. EDTA is used in many 

industrial processes, in agriculture, in photochemical, 

pharmaceuticals, textiles and in galvanizing and paper 

manufacturing. The usage of EDTA in West Germany in 

1986 by industry was: metal processing and galvanizing 

technology, 30% detergents, 20% photographic 

industry, 20% textiles, 10% paper and 5%  

miscellaneous (antioxidants in soaps and cosmetics, 

pharmaceuticals, and foodstuffs) [2]. EDTA and its salts 

are eliminated from the body 95% via the kidneys and 

5% by the bile, along with the metals and free ionic 

calcium which was bound in transit through the 

circulatory system. The binding of divalent and trivalent 

cations by EDTA can cause mineral deficiencies, which 

seem to be responsible for all of the known 

pharmacological effects. Sensitivity to the toxic effects 

of EDTA is related to the deficiency of zinc [3,4]. The              

long-term toxicity of EDTA is complicated by its ability to 

chelate essential and toxic metals. These toxicological 

studies that are available indicate that the apparent 

toxicological effects of EDTA have been due to zinc 

deficiency as a consequence of complication. EDTA is 

also used as a chelating agent in boiler and cooling 

water in nickel plating and in wood pulping processes. 

EDTA is also in detergents for household and textile use, 

industrial germicides, metal cutting fluids and as a 

bleaching agent in color film process. The EDTA salts 

are mild skin irritants but considered severe eye 

irritants. A report by the Scientific Committee on 

Toxicity, Ecotoxicity and the Environment [3]. Diarrhea 

and lowered food consumption were reported by 

abnormal effects were seen in animals which were fed 

with mineral deficient diets. The symptoms were 

observed in male and female rats and have numerous 

toxicological studies including various acute, sub 

chronic, and chronic /carcinogenicity toxicity studies as 

well as mutagenicity studies. The exposure to EDTA 

arises directly from its use in food additives especially in 

human and medicines as well as personal care. 

Exposure to EDTA from drinking-water is probably very 

small in comparison with that from other sources. Once 

EDTA is present in the aquatic environment, its 

speciation will depend on the water quality and the 

presence of trace metals with which it will combine. The 

removal of EDTA from communal wastewater by 

biodegradation in sewage purification plants is very 

limited. There was a mild to moderate effect on the 

kidney tissue. The male rats which treated by EDTA for 
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14 days; all rats became lethargic; the kidneys were 

pale and swollen and there was moderate dilation of the 

bowel and subserosal haemorrhages. Histological 

observation of a number of sections showed lesions in 

the kidney tissue. All the experimental rats exhibited 

varying degrees of damage to the kidney [5]. 

 Nephrotoxicity is characterized by functional 

changes in kidney tissue including inhibition of the 

protein synthesis, reduced glutathione antioxidant 

depletion, lipid peroxidation and mitochondrial damage. 

Oxidative damage is thought to be one of the main 

mechanisms involved in nearly all chronic renal 

pathologies [6]. Exposure to chemical reagents like 

ethylene glycol, carbon tetra chloride, sodium oxalate 

and heavy metals like mercury, arsenic, lead and 

cadmium also induces nephrotoxicity [7]. Oxidative 

damage in many tissues occurred by imbalance in the 

generation of reactive oxygen species [8]. The free 

radical damage in tissues make by two mechanisms: 

Increased generation of reactive oxygen species (ROS), 

including hydroperoxides, singlet oxygen and hydrogen 

peroxides, and by causing direct depletion of antioxidant 

reserves [9]. 

 Many plants have been used for the treatment 

of nephrotoxicity in traditional medicine. Several herbs 

are used for reducing renal damage and to avoid kidney 

failure complications [10]. Medicinal plants are 

considered as a source for drug treatment and are 

playing an important role in drug programs. Numerous 

medicinal plants are rich by bioactive components which 

are mostly free of undesirable effects and have powerful 

pharmacological roles. Fenugreek (Trigonella foenum) is 

an annual crop belonging to Fabaceae family and native 

to an area spreading from Iran to Northern India and 

widely cultivated in China, India, Egypt, Ethiopia, 

Morocco, Ukraine, Greece and Turkey [11]. In different 

parts of the world, leaves and seeds of fenugreek are 

often used as curries, dyes, medicines and vegetable 

[12]. It has different active materials such as flavonoids, 

alkaloids, vitamins and very important types of amino 

acids [13]. So, this study aimed to investigate the 

nephroprotective effects of aqueous seed extracts of 

Trigonella foenum on kidney in male rats against EDTA 

intoxication. 

 

Material and Methods  

The Experimental Animal  

 The present work was used male albino rats 

(Rattus albinus) with weight of (150 ± 10) gm. They 

were purchased from the Physiology Department, 

Faculty of Medicine, Alexandria University, Egypt. Rats 

were kept individually in wire cages; they were fed on 

standard commercial pellets diet [14] and water ad 

libitum acclimatization period (7 days) and also 

throughout all the experimental period (4weeks) 

Preparation of Plant Extracts 

 Fenugreek seeds were obtained from local 

market, cleaned of extraneous matter and ground into a 

fine powder 200 ml boiling distilled water were added to 

2.5 gm powder fenugreek seed, left it for 10 minutes 

and filtered. The filtrate was dried at 35-45C▫ in 

incubator. 

Experimental Design 

 In all groups, animals were fed their 

corresponding diet daily for 4 successive weeks.  

Rats were divided into 4 groups of 6 rats each as 

follows:  

Group 1 (Normal control): rats were received distilled 

water by gastric tube daily. 

Group 2 (EDTA group): rats were received 95 mg/kg by 

gastric tube daily [15]. 

Group 3 (Trigonella foenum group): rats were received 

500 mg/kg by gastric tube daily [16]. 

Group 4 (EDTA+ Trigonella foenum group): rats 

received mixture 95 + 500 mg/kg by gastric tube daily. 

Collection of Serum and Tissue Samples 

 At the end of the experimental period (4 weeks) 

and after overnight fasting, all rats were sacrificed and 

blood samples were collected from hepatic portal vein 

and portion of the blood was received into centrifuge 

tube and centrifuged at 1500 g for 15 min for obtaining 

serum while the other portion was received into 

heparinized tubes and centrifuged for obtaining plasma. 

Serum and plasma samples were stored at -20 °C for 

further assessment. 

Detection of kidney Function  

Biochemical Estimation of Blood Urea 
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 The collected blood was centrifuged and plasma 

fraction was separated. Urea level of plasma was 

measured by commercially available standard Blood 

Urea Kit (Merck, Japan) using Semiautoanalyzer (Merck, 

Japan) by standard protocol for photometric 

determination of urea, according to the Urease GLDH 

method (kinetic UV test) [17]. 

Biochemical Estimation of Blood Creatinine, Glomerular 

Filtration Rate and Creatinine Clearance  

 The collected blood was centrifuged and plasma 

fraction was separated. The plasma creatinine level was 

measured by commercially available standard Blood 

creatinine Kit (Merck, Japan) using Semiautoanalyzer 

(Merck, Japan) by standard protocol for phtotometric 

determination of creatinine based on Jaffe kinetic 

method without de-proteinization. The calculation of 

creatinine clearance and glomerular filtration rate were 

estimated by using Urease Berthelot method kits [18]. 

 Detection of Detection of Malondialdehyde 

(MDA) and glutathione peroxidase (GPx) were 

determined using commercial kits (Sigma–Aldrich, USA) 

according to [19,20].  

Histopathological Examination 

 Kidneys from the experimental rats were fixed 

in 10% buffered Bouins reagent and were processed for 

paraffin sectioning. Sections of about 5 mm thickness 

were stained with haematoxylin and eosin for 

photomicroscopic observations [21].  

Statistical Analysis  

 All values were expressed as mean ± standard 

error (S.E). The differences were analyzed using                 

one-way analysis of variance (ANOVA). The P-value 

<0.05 reflects significant differences. 

Results  

Effect on kidney Function 

 Serum urea levels, EDTA treatment for 4 weeks 

resulted in significant increase in serum urea level (44.0 

± 1.7 mg/ml) compared to control rats (table 1). 

However, elevations in the blood urea were significantly 

(p<0.05) improved by aqueous seeds of Trigonella 

indicating their nephron-protective effects having lower 

values (25.6± 2.3  mg/ml) of urea level when compared 

to normal values. 

Serum creatinine was significantly increased (0.62 ± 

0.04 mg/dl, p<0.05) in the group which treated with 

EDTA when compared to the control group (0.29 ±0.04 

mg/dl) table (1). However, group which treated with 

DETA and Trigonella had the numerically lowest value of 

serum creatinine (0.30± 0.04 mg/ml), indicating their 

improved nephroprotective activity. The concentrations 

of serum glomerular filtration rate and creatinine 

clearance were determined in the rats which induced by 

EDTA have decrease values (p<0.05). However, 

nephron-protective effects of Trigonella seeds were 

recorded in the group which treated with EDTA and 

Trigonella. 

Effect of Trigonella Foenum on the Activity of Lipid 

Peroxidation and Antioxidant Enzymes in the Serum  

 The biochemical changes in lipid peroxidation 

and antioxidant enzymes were studied on the serum of 

rats (Table 1). Level of MDA was significantly increased 

(44 ± 1.4 nmol/ml) in the EDTA-treated group, when 

compared to the control ones (9.1 ± 0.4 nmol/ml). 

Higher values of MDA indicate the oxidative stress in 

EDTA treated group. After treatment the rats with 

Trigonella foenum showed significant decrease (p≤ 

0.05) when compared to EDTA group. There was 

significant decrease (p<0.05) in the GPx activity (3.1 ± 

0.4 U/L) in EDTA group when compared to control rats 

(8 ± 0.4 U/L). The activity of GPx enzyme showed 

significant increase (6.4 ± 0.2 U/L) in the group which 

treated by Trigonella foenum and EDTA when compared 

to control rats. 

Histological Observations in kidney Tissues 

 The renal corpuscle is formed of the glomerular 

blood capillaries surrounded by capsular space and 

Bowman's capsule. The proximal convoluted tubules are 

lined with large cuboidal cells with deeply stained 

acidophilic cytoplasm with apical brush border and 

rounded vesicular nuclei. The distal convoluted tubules 

are lined by low cuboidal cells with distinct cell 

boundaries and less acidophilic cytoplasm. Displays that 

the glomerular capillaries showed congestion and 

dilatation in some renal corpuscles. The cells of the 

proximal convoluted tubules were swelled resulting 

narrowing or obliteration of the tubular lumen. The cells 

lining proximal convoluted tubules appeared with 
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vacuolated cytoplasm and deeply stained nuclei. The 

brush borders of the proximal convoluted tubules cells 

were destructed. The distal convoluted tubules showed 

degenerative changes in the form of pyknotic nuclei and 

vacuolated cytoplasm shows mild cellular infiltration in 

the interstitial tissue. Some glomeruli showed 

degeneration with wide urinary space. The glomerular 

degeneration was thickening of Bowman's capsule and 

cell debris in tubular lumen. The renal corpuscles 

appeared nearly similar to the control. Most of kidney 

tubules exhibited acidophilic cytoplasm and rounded 

vesicular nuclei. Regarding the effect of studied 

treatments on kidney, it was found that CC 

administration increased significantly the serum level of 

creatinine and induced many histopathological changes 

in renal tissues figure 1-4 . 

Discussion  

 The nephropathy is one of the important health 

hazards all over the world, in spite of age, race, 

environmental and geographical variations. The etiology 

behind this renal problem is widely ranging from 

substance induced to physiological and various 

metabolic complications, grading the nephropathy 

among the recent years leading to death of human. 

Medical literature has described an increase of 

nephrotoxic acute renal failure (ARF), by antibiotics 

drugs which are used, among which the aminoglyco-

sides are most common. Elevation of the concentration 

of urea and creatinine levels in the serum of animal was 

considered as the indicator of nephrotoxicity. Majority of 

the medicinal plants have some organic compounds 

which provide many physiological functions; these 

bioactive substances include tannins, alkaloids, 

flavonoids, saponins, glycosides, carbohydrates, etc. 

The studies revealed that the bioactive constituents in 

Trigonella foenum [22]. The phytoconstituents detected 

in the plant tissue may be responsible for the 

nephroprotective activity [23]. As well as these bioactive 

molecules also have antioxidant reaction. Several 

synthetic and natural compounds as Trigonella foenum 

have been studied to protect the kidneys tissue against 

toxic material induced nephrotoxicity.  

 The current studies have shown that                      

the fenugreek seeds exhibit anti diabetic                        

action, hypolipidaemic effect, hypocholesterolemic 

effect, antitumor activity, antiulcer property, 

immunomodulatory effects and lactation induction. 

These seeds contains 45-60% carbohydrates, mainly 

mucilaginous fiber (galactomannans); 20-30 proteins 

high in lysine and tryptophan, 5-10%fixed oils (lipids), 

parameters Control gp EDTA gp  Trigonella gp  EDTA + Trigonella gp  

Urea (mg/ml) 20.3 ± 0.88 a  44.0 ± 1.7 b 22 ± 1.5 a  25.6 ± 2.3 a 

Creatinine (mg/ml) 0.29 ±0.04 a  0.62 ± 0.04 b  0.27 ± 0.01 a  0.30 ± 0.04 a 

GFR (ml/min)  91.6 ± 1.2 d 42.5 ±1.2 a 63.7 ± 1.8 b  74.7 ± 1.4 c  

C c (ml/min) 125 ± 2.8 c 80 ± 1.1 a 92.3 ± 1.4 a 106 ± 2 b 

MDA (nmol/ml)  9.1 ± 0.4 a 44 ± 1.4 c  10 ± 1.6 a 20.6 ±  1.2 b  

GPx (UlL)  8 ± 0.2 c  3.1 ± 0.4 a  5.3 ± 0.1 b 6.4 ± 0.2 b  

Table 1. Effect of EDTA and Trigonella on urea, creatinine, GFR, Creatinine clearance, MDA and                  

GPx (X ± S.E). 

Glomerular filtration rate (GFR) and creatinine clearance (c c), malondialdehyde (MDA) (GPx). 

Mean values within a row not sharing a common superscript letters (a, b, c and d) were             

significantly different, p ≤ 0.05. 
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Figure 1. The effect of EDTA and Trigonella foenum on urea and creatinine 

Figure 2. The effect of EDTA and Trigonella foenum on glomerular filtration rate (GFR) and creatinine                 

clearance (Creat cl). 

Figure 3. The effect of EDTA and Trigonella foenum on malondialdehyde (MDA) and glutathione                     
peroxidase (GPx). 
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pyridine-type alkaloids mostly trigonelline (0.2-0.36%), 

choline (0.5%), gentianine, and carpaine, flavonoids, 

free amino acids, calcium and iron, saponins, glycosides, 

cholesterol and sitosterol, vitamins D, nicotinic acid and 

volatile oils [24, 25]. In the current study, biochemical 

parameters such as blood urea and creatinine clearance 

have been estimated to investigate the nephroprotective 

effects of Trigonella foenum against EDTA induced 

nephrotoxicity in the treated animals. In addition, 

suppression of free radical defense mechanism has also 

been observed because selective accumulation of EDTA 

in kidney tissue can induce oxidative stress leading to 

lipid peroxidation as MDA.  The generation of reactive 

oxygen species (ROS) mostly in mitochondria that can 

induce renal injuries. Morphologically, cellular necrosis, 

large lysosomes and myeloid bodies have been observed 

in the kidney sections. Even in the absence of major 

changes in the membrane permeability, the failure of 

plasma membrane pumps will cause potential changes in 

the cell. Regulating the ROS level in the kidney of rats, 

which might be ascribed to its ability to scavenge and 

prevent free radical generation [26]. 

 Many studies have reported that the renal 

toxicity of EDTA. It is suggested that alter glomerular 

filtration because EDTA is actively transported into 

proximal tubules, here it accumulates and damages the 

tubular cells, hence; alters the renal circulation leading 

to reduced glomerular filtration rate (GFR). The major 

etiology behind this complication may be induction of 

oxidative stress which is the most common pathogenic 

inducer [27]. We demonstrated that the administration 

of EDTA significantly reduced creatinine clearance as an 

index of GFR and enhanced plasma creatinine as well as 

urea-nitrogen concentrations. In addition, another 

possible mechanism regarding the action of EDTA is that 

EDTA may increase the production of hydrogen peroxide 

(H2O2), and it is well known that oxygen and H2O2 

causes the contraction of mesangial cells, modify the 

filtration surface area and ultimately reduce the                  

GFR [28]. 

 The increase of concentration of EDTA in the 

kidney cells cause severe damage in renal tubules 

sections as well as decreasing in the number of the 

functional nephrons which weakens the reabsorption 

Figure 4. Photomicrographs of a section in the kidney tissue of the A) control group showing normal 

structure, B) EDTA treated group C) Trigonella foenum treated group D) EDTA + Trigonella foenum 

treated group (H&E, X. 400). 
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process and generate reactive oxygen species (ROS) 

which damage the kidney cells which leads to apoptosis 

process. These adverse effects on renal tubules function 

resulted in the elevation of nitrogen which containing 

compounds as urea, creatinine in the blood, proteinuria 

as well as reduction in creatinine clearance. The end 

product of protein catabolism is urea. The concentration 

of urea is elevated when GFR is markedly decreased in 

renal function. The nephrotoxic agents act on mesangial 

cells through contracting them and increasing cell 

proliferation and necrosis. All of which in turn make 

reduction in the filtration coefficient and lead to a 

decrease in GFR after treatment the animals with EDTA. 

The urea level begins to rise only after parenchymal 

tissue damage. Thus, serum urea concentration is 

considered a more reliable renal function indicator than 

serum creatinine. In the current study, urea 

concentration is significantly (P≤0.05) increased in EDTA 

group as compared to normal control rats.                 

Trigonella-treated group exhibited nephron-protective 

effects by significantly lowering in the serum urea level. 

The possible reason behind the serum urea 

accumulation may be an increase rate of serum urea 

production than the clearance rate. Creatinine derives 

from endogenous sources by tissue creatinine 

breakdown and its clearance enables a quite good 

estimation of the GFR. Plasma creatinine concentration 

is an important index than the urea concentration in the 

first phases of kidney disease. In the present study, 

mean serum concentration of creatinine increased 

significantly (P≤0.05) in EDTA treated group as 

compared to normal control group. All experimental                

rats which treated with Trigonella displayed                  

nephron-protective action by lowering the serum 

creatinine level when compared to EDTA group. The 

increased level of blood urea and creatinine 

concentration in EDTA-toxicated rats suggests the 

inability of the kidney to excrete these products causing 

their increase in blood and decrease their excretion in 

urine. The enhancement in the total urinary protein 

excretion is due to decrease reabsorption of low 

molecular weight proteins by injured tubules [29]. In 

kidney diseases, increased plasma urea is due to the 

higher rate of plasma urea production, which exceeds 

the rate of urea clearance [30]. Tissue creatinine 

breakdown increases plasma creatinine level when 

nephrotoxicity occurs. Indicating chemical induced renal 

cellular toxicity as EDTA. The improvement in the blood 

urea nitrogen and creatinine levels in EDTA animals 

treated with fenugreek seeds indicates renal                 

protective [31] nature of these extracts [32]. Our results 

are in accordance with the finding of Pradeepa                      

et al. [33]. 

 Lipid peroxidation is the oxidative degradation of 

lipids which generates free radicals that cause damage 

in the cells. The end product of lipid peroxidation is 

malondialdehyde which is known as second messenger 

of free radicals. High concentration of MDA in kidney 

tissue indicates renal toxicity. In the present study, MDA 

level was significantly increased whereas GPx level was 

decreased noticeably in EDTA treated group as 

compared to control group. It has been proposed that 

oxidative stress may be responsible for tubular damage. 

Reduction in antioxidant enzymes in cells when there is 

disruption of cellular redox balance. Plasma levels of 

these enzymes are very sensitive markers of toxicity. 

When the endothelial cell layer of renal tubules is 

damaged, the enzymes are released into the blood 

stream and increase in level. It is well known that the 

production of ROS causes cell damage due to cytotoxic 

action of oxygen and nitrogen derived free radical 

species [34-38]. Lipid peroxidation (LP) has a 

relationship with the release of lysosomal enzymes. 

Hence, LP activates the phospholipases and removes the 

peroxidized lipid from the membrane. The oxidation of 

unsaturated fatty acids in biological membranes by free 

radical leads to a decrease in membrane fluidity and 

disruption of membrane structure and function. The 

present results confirm the earlier findings, and 

concluded that EDTA administration caused severe 

damage to renal tissues most likely by ROS mediated 

mechanism as evident by decreased activities of 

antioxidant enzymes that led to increased lipid 

peroxidation [39, 35-38, 40-42]. In addition, there is a 

highly significant increase of lipid peroxidation activity 

was reported in this study, these observations are in 

agreement with those reported earlier. Resulting in 

enhanced production of reactive oxygen species such as 

superoxide ions, hydroxyl radicals and hydrogen 

peroxide. These oxygen species resulted in lipid 

peroxidation [43]. Production of ROS is followed by 

increased lipid peroxidation (LPO), increased activity of 
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MDA and decreased activity of GPx which ultimately lead 

to cell death due to apoptosis. Lipid peroxidation is a 

common consequence of ROS formation and oxidative 

stress in the kidneys. In this study, changes in MDA [44, 

35-38] and alter the amount of tissue GPx in the EDTA 

group indicating the presence of oxidative stress and 

their reduced ability to cope with these changes. 

Induction of oxidative stress and deactivation of cellular 

defense mechanisms are also believed to be involved in 

EDTA-induced nephrotoxicity. Oxidative stress affects a 

vast range of intracellular targets as lipids, proteins and 

DNA and cellular defense mechanisms. Fenugreek 

aqueous extract exhibited antioxidant property [45]. 

Enzymes involved in GPx metabolism were also 

measured in this study and it was found that there was 

a decrease in the activity of GPx in EDTA-rats, while the 

activity of these enzymes increased considerably in 

treated rats by Trigonella. GPx is a particularly important 

biomarker because of its ability to scavenge the effect of 

peroxides produced [46, 35-38, 40,42]. Acute tubular 

necrosis was the most relevant histopathological 

changes observation. The histology of kidney control 

rats shows a normal morphology of renal parenchyma 

with Normal Tubular (NT) brush-borders and intact 

Normal Glomerulus (NG) and surrounding Bowman’s 

capsule. Glomerular damages were evident by 

glomerular bleeding and partial endothelial rupture in 

capsule. Proximal tubules were dilated with loss of 

cellular boundary and epithelial degeneration. We 

observed EDTA-induced tubule damage in the kidney. 

However, Trigonella foenum improved this condition and 

attenuated EDTA-induced nephrotoxicity [47, 35-38,                

40-43]. The pathology of kidney appeared as dilatation 

and severe congestion of blood vessels, Majority of 

convoluted tubules cloudy swelling, contained hyaline 

cast in their lumen and vacuolar degenerative changes 

were observed in some renal tubules sections. Diffuse 

extravagations of red blood cells between the 

degenerated renal tubules. The glomerular tuft was 

congested, atrophied and some of them were swollen. 

In fenugreek treated EDTA significant decrease was 

noticed in urea and creatinine levels. An improvement in 

kidney structure occurred. The involvement of free 

radicals in EDTA nephrotoxicity may be normalize by 

fenugreek [48, 35-38, 40-43]. 

 

Abbreviations 

 Glomerular Filtration Rate (GFR), Ethylene 
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