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Abstract  

Gentamicin is an aminoglycoside antibiotic widely used against Gram-negative microorganisms. Nephrotoxicity is the main limitation to its 
therapeutic efficacy. The aim of work was to investigate the role of dried and germinated fenugreek seeds as a potent antioxidant against the 
nephrotoxicity and oxidative stress in the kidney. Male Swiss albino mice were divided into 

a)	The animals were injected intraperitoneally with distilled water.  

b)	The animals were intraperitoneally injected with gentamicin. 

c)	The animals were orally received fenugreek (Trigonella foenum -graecum) 

d)	 The animals were orally received germinated fenugreek. 

e)	The animals were intraperitoneally injected with gentamicin simultaneously with fenugreek (Trigonella foenum -graecum). 

f)	  The animals were intraperitoneally injected with gentamicin simultaneously with germinated fenugreek.

All the treatments of gentamicin were given as (100mg/kg) and all treatments of dried and germinated fenugreek were given as (500mg/kg) a 
single daily dose for five days. Physiological studies were investigated using by kidney function, oxidative stress and histopathological examination. 
Results showed Administration of gentamicin caused significant blood urea, serum creatinine, uric acid, glutathione s- transferases and Lipid 
peroxidase levels were raised significantly, while reduction of reduced glutathione, glutathione reductase, super oxide dismutase, and catalase as 
compared to control. Renal damage was confirmed with histopathological studies. The primary site of damage was the tubules especially proximal 
convoluted tubules. Co-administration of dried and germinated fenugreek along with gentamicin led to significant restoration of blood urea, uric 
acid, serum creatinine MDA, GSH, GR, GST, SOD, and CAT levels. We concluded that nephrotoxicity due to gentamicin is associated with oxidative 
stress. The primary site of damage was renal proximal convoluted tubules. Co-administration of dried and germinated fenugreek seeds along with 
gentamicin significantly prevented nephrotoxicity by virtue of its antioxidant effect.
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Introduction
Aminoglycoside antibiotics are the most commonly used anti-

biotics in the treatment of gram-negative bacterial infections [1]. 
Gentamicin, (Figure 1) an aminoglycoside antibiotic known by its 
rapid bactericidal effect, a lower incidence of bacterial resistance 
than the other different antibiotics [2, 3]. One serious limitation to 
the use of this antibiotic is that it can cause ototoxicity and neph-
rotoxicity and up to 30% of patients treated with GM for more 
than 7 days show some signs of renal impairment [4]. Treatment 
of experimental animals with gentamicin produces apoptosis [5]. 
As well as necrosis [6]. Tubular epithelial cells in vivo and also in 
cultured cells [7]. Although the exact mechanism involved in GM in-
duced nephrotoxicity is not elucidated completely, oxidative stress 

is considered as one of the key factors which play a central role in 
pathophysiology of GM-induced nephrotoxicity [8]. The accumula-
tion of GM in renal proximal convoluted tubules was responsible 
for its nephrotoxicity and leads to network damage in brush border 
cells, reduction in glomerular filtration rate, acute tubular necrosis 
etc. [9]. Oxidative stress is responsible for the development of toxic 
free radicals, increased cellular Lipid peroxidation, insufficiency in 
cellular antioxidants and finally cellular necrosis in renal tubules. 
Nephrotoxicity induced by gentamicin is a complex situation char-
acterized by an increase in blood urea nitrogen (BUN) and serum 
creatinine concentration, tubular necrosis  and also histological 
damage by reducing The activity of antioxidant enzymes such as 
catalase (CAT), superoxide dismutase(SOD), and glutathione per-
oxidase (GPX) in the kidneys [10,11]. 

Figure 1: chemical structure of Gentamicin.

In recent years, there has been a considerable interest in find-
ing natural antioxidants from plant materials. The antioxidant 
phytochemicals from plants, particularly flavonoids and other 
polyphenols have been reported to inhibit the propagation of free 
radical reactions, to protect the human body from disease. Natural 
antioxidants show a comprehensive range of biochemical activities, 
including inhibition of ROS generation, direct or indirect free radi-
cals scavenging activity, and changing intracellular redox potential 
[12]. Fenugreek (Trigonella foenum -graecum) belongs to Fabaceae 
family; it was named, Trigonella, from Latin language that means 
‘‘little triangle” due to its yellowish-white triangular flowers [13]. 
Fenugreek (Trigonella foenum -graecum) is well known for its use 
as an edible species and spice herb, as well as medicinal plant be-
cause of its medicinal, nutraceutical, and pharmaceutical features 
[14]. It is considered as rich source of protein (25%), lysine (5.7 
g/116 g N), soluble (20%) and insoluble (28%) dietary fibers, al-
kaloid (trigoneline) (36%), flavonoids like ornithine, viticsine and 
quercetin that have anti-cancer properties. In addition, the seeds 
of fenugreek (Trigonella foenum -graecum) contain fix oil, essential 
nutrients (Calcium, iron and beta-carotene), as well as different ste-
roid saponins such as diosgenin, ticogenine and neoticogenine [15]. 
Various components of the seeds have a varying steroidal sapogen-
in peptide ester has hypoglycemic properties. Plant phenolics are 

another component have potential health benefits mainly due to 
their antioxidant properties such as reactive oxygen species (ROS) 
scavenging and inhibition, electrophile scavenging and metal chela-
tion [16]. Supplementation of fenugreek (Trigonella foenum -grae-
cum) seed powder in the diet leads to a reduction in biomarkers of 
oxidative damage in alloxan-diabetic rats [17]. 

Number of studies regarding that fenugreek (Trigonella foenum 
-graecum) used as antibacterial [18], anticarcinogenic [19], antidia-
betic [20], anti-inflammatory [21], and antioxidant [22]. Fenugreek 
(Trigonella foenum -graecum) contains phenolic and flavonoid com-
pounds which help to enhance its antioxidant capacity [23]. Fenu-
greek (Trigonella foenum -graecum) been used in alleviating high 
oxidative damage [24]. Fenugreek (Trigonella foenum -graecum) 
also tonifies kidneys without any side effects [25,26]. Fenugreek 
(Trigonella foenum -graecum) has protective effect on lipid perox-
idation and on enzymatic antioxidants. Compounds isolated from 
fenugreek (Trigonella foenum -graecum) have remarkable biologi-
cal activities including protection against cancer, malaria, allergies, 
bacteria and viruses [27,28]. We aimed in this study to evaluate the 
antioxidant and beneficial effect of natural antioxidant plant used 
in our daily life fenugreek (Trigonella foenum -graecum) seeds and 
germinated Fenugreek seeds on kidney failure caused by the effect 
of common antibiotic drug gentamicin in male Swiss albino mice. 
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Material and Methods

Experimental Design 

Experimental Animals: Thirty-six Male Swiss albino mice 
aged 9 -12 weeks and weighing 25-30gm. were used in this study. 
Animals were obtained from animal house of National Organization 
for Drug Control and Research (NODCAR) in Giza, Egypt. Animals 
were supplied with standard commercial diet pellets and water Ad-
labium, kept in plastic cages for 7 days to be accommodated with 
our laboratory conditions before treatment. Animals were housed 
at room temperature (22-250C) and photoperiod of 12hrs. Light/
dark cycle. The present experimental procedures were conducted, 
in accordance with the general international guide lines principles 
on the use of living laboratory animals in scientific research and 
approved by the Ethical Committee of Cairo University, Faculty of 
Sciences, Cairo, Egypt. (Reference number (CU/I/S/48/17).

Chemicals

Gentamicin: Gentamicin: Dose 100 mg/kg, ip for 5 days, as 
described in a standard protocol by [29].

Fenugreek (Trigonella foenum -graecum): Trigonella seeds, 
purchased from the local market Giza, Egypt were finely powdered 
to prepare solution according to [30].

Germinated Fenugreek: Fenugreek (Trigonella foenum 
-graecum) seeds were soaked in water and germinated for 24h. 
Then they were kept at 4°C for 2 days, dried in the shade and 
powdered. 1g powder was weighed and added to 10mL of distilled 
water. This solution was stirred on a magnetic stirrer for 1 h and for 
boiled aqueous extract the solution was boiled in a boiling water 
bath for 30min. These preparations corresponded to their use as 
natural remedies and in cooking. They were then centrifuged, and 
the supernatants were stored at -20°C until use [31].

Experimental Design

Thirty-six mice were equally divided into six groups (6 mice/
group) as followed:           

a)	 Control Group:  The animals were injected intraperitoneally 
with distilled water.

b)	 Gentamicin Group: The animals were intraperitoneally in-
jected with gentamicin (100 mg / kg body weight / day) for 
5 days.

c)	 Fenugreek (Trigonella foenum -graecum) Group: the ani-
mals were orally received fenugreek (Trigonella foenum -grae-
cum) seed powder (500mg/kg body weight/day) for five days 
according to [32].

d)	 Germinated Fenugreek Group:  the animals were orally re-
ceived germinated fenugreek seed powder (500mg/ kgbody 
weight/day) for five days.

e)	 Gentamicin + Fenugreek (Trigonella foenum -graecum) 
Group: The animals were daily intraperitoneally injected with 
gentamicin (100mg/kg body weight/day) for 5 days simul-
taneously withfenugreek (Trigonella foenum -graecum) seed 
powder (500mg/ kg body weight/day) for five days.

f)	 Gentamicin + germinated Fenugreek Group: The animals 
were intraperitoneally injected with gentamicin (100mg / kg 
body weight / day) for 5 days simultaneously with germinated 
fenugreek seed powder (500mg/kg body weight/day) for five 
days.

Sampling

Serum Biochemistry: Blood samples were individually 
collected from rats of the different groups at the time of killing (24 
hours after the last dose), left to coagulate at room temperature. 
The serum was separated by centrifugation using (universal 16), 
maintained at -40C and run at a speed of 10000rpm for 10 min. urea 
was determined using kits provided by Bio-diagnostic according 
[33]. Creatinine was determined using kits provided by Bio Med 
Diagnostics Company according to [34]. Uric acid was determined 
using kits provided by Vitro scient.  According to [35] urea, 
creatinine and uric acid were expressed as (mg/dL).

Kidney: A known weight of the kidney tissue homogenates 
was prepared with 0.1M Tris-HCl buffer (pH 7.4), and supernatant 
of homogenates was employed to estimate oxidative stress 
parameters glutathione s- transferases (GST) was determined 
according to [36]. Levels were expressed as (U/g.tissue), lipid 
peroxidation (MDA) was determined according to [37, 38]. Levels 
were expressed as (nmol/g.tissue), reduced glutathione (GSH) was 
determined according to [39]. Levels were expressed as (mg/g.
tissue), glutathione reductase (GR) was determined according to 
[40]. Levels were expressed as (U/L) superoxide dismutase (SOD) 
was determined according to [41]. Levels were expressed as (U/g 
tissue) and catalase (CAT) was determined according to [42,43]. 
Levels were expressed as (U/g tissue) all antioxidant parameters 
were assayed using Biodiagnostic kits, Giza, Egypt. And were 
measured by a spectrophotometer (UV-Visible spectrophotometer, 
RIELE Photometer 5010 V5+)

Histological Evaluation: For light microscopic examinations, 
renal samples were fixed in 10% neutral buffered formalin. The 
tissue samples were embedded in paraffin. After being embedded 
in paraffin, several 5-μm-thick transverse sections were obtained 
from the kidney and stained with hematoxylin and eosin for 
histological evaluation. All sections of kidney samples were 
examined for characteristic histological changes and another 
kidney section stained with Masson’s trichrome stain. Masson 
trichrome is most useful to differentiate collagen from other fibers.  
All sections of kidney samples were examined for characteristic 
histological changes like kidney pathologies (glomerular fibrosis) 
or collagen deposition in kidney tissues.
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Statistical Analysis

Statistical analyses were performed using a software program 
(SPSS version 23). The comparisons between groups were per-
formed using one-way ANOVA followed by a Tukey post hoc test. 
P< 0.05 was considered statistically significant. The results are pre-
sented in the form of mean+- standard error of the mean (SEM).

Results

Effects of Gentamicin Dried and Germinated Fenugreek 
Seeds Treatments on Levels of Kidney Function 
Parameters of Treated Mice

Table 1 showed that, the male mice treated with fenugreek 
(Trigonella foenum -graecum)  alone or germinated fenugreek 
alone did not show any significant changes in all kidney function 
parameters that were measured in the serum, as compared with 
the control group (P>0.05). However, gentamicin treated mice 
showed a significant increase (P<0.001) in Urea, creatinine and uric 
acid levels compared with the control group. On the other hand, 
the co- administrations of gentamicin with fenugreek (Trigonella 
foenum -graecum) or with germinated fenugreek showed a signif-
icant decrease (P<0.001) in the creatinine level when compared 
with gentamicin group. But germinated fenugreek showed amelio-
rative effect in reduction of urea levels (P<0.001) than fenugreek 
(Trigonella foenum -graecum) (P=0.01) when compared with gen-
tamicin group. Also germinated fenugreek showed ameliorative 
reduction in uric acid level (P<0.001) than Fenugreek (Trigonella 
foenum - graecum) (P=0.014).

Effect of Gentamicin, Dried and Germinated Fenugreek 
(Trigonella Foenum -Graecum) Seeds on Oxidative Stress 
Parameters in Kidney of Treated Mice

Table 2 showed that, the male mice treated with fenugreek 
(Trigonella foenum -graecum)  alone or germinated fenugreek 
alone did not show any significant changes in all oxidative stress 
parameters that were measured in the kidney, as compared with 
the control group. A significant increase in glutathione s- transfer-
ases (GST) and the lipid peroxidation (MDA) levels of gentamicin 
treated mice (P<0.001) compared with control group. But co- ad-
ministrations of gentamicin with germinated fenugreek improved 
level of glutathione s- transferases (GST) and lipid peroxidation 
(MDA) levels down (P<0.001) compared with gentamicin group. 
While in fenugreek (Trigonella foenum -graecum) group did not re-
cord any significance in levels of (GST) and (MDA) (P< 0.005). The 
data in table 2 indicated also significant decrease in kidney levels 
of glutathione reduced (GSH) glutathione reductase (GR), super-
oxide dismutase (SOD) and catalase (CAT) activities in gentami-
cin group (P<0.001) compared with control group. Simultaneous 
treatment of germinated fenugreek caused significant ameliorative 
restoration in levels of (GSH), (GR) and (CAT) to their normal val-
ues (P<0.001) but the significance value of (SOD) was (P<0.005) 
compared with control group. On the other hand, simultaneous ad-
ministration of fenugreek (Trigonella foenum -graecum)  along with 
gentamicin revealed a significant reduction in levels of (GSH), (GR), 
(SOD) and (CAT)(P=0.001, P<0.029, P<0.023 and P<0.001) respec-
tively compared with the control group.

Table 1: Effects of dried and germinated fenugreek (Trigonella foenum- graecum) seeds on serum biochemical parameters of mice treated with 
gentamicin.

Groups Urea (mg/dl) Creatinine (mg/dL) Uric acid (mg/dL)

Control 60.18 ±1.32 1.29±.09711 6.01±.21

Gentamicin ±1.22 0.25 % ±.08 0.98 % ±.15 0.33 %

Fenugreek (Trigonella foenum -graecum) 57.23 ±.50 -0.40 % 1.19 ±.07 -0.53 % 5.62 ±.11 -0.30 %

Germinated Fenugreek 57.65 ±.23 0.1 % 1.12±.05 -0.06 % 5.95 ±.20 0.06 %

Gentamicin+ fenugreek (Trigonella foenum -graecum) ±.24 0.23 % ±.05 0.63 % ±.07 0.22 %

Gentamicin + Germinated Fenugreek ±.40 -0.07 % ±.04 -0.10 % ±.04 -0.05 %

Note: Values were expressed as mean ± SD., the significance level is expressed as; b: P<0.01, d: P<0.001 and number of each group=6.

Table 2: effects of dried and germinated fenugreek (Trigonella foenum -graecum) seeds on renal antioxidant activity of mice treated with gentamicin.

Groups GST (U/g Tissue) MDA(nmol/g.Tissue) GSH (mg/g. Tissue) GR (U/ L) SOD (U/g Tissue) CAT (U/g Tissue)

Control 0.40 ±.002 21.42±.91 2.41±.05 1.30±.02 2.02±.10
3.93±0.04

Gentamicin
±.01

0.74 %

±.62

0.46%

±.03

-0.55 %

±.01

-0.60 %

±.03

-0.65 %

±0.01

-0.97%
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Fenugreek 
(Trigonella 

foenum 
-graecum)

0.39±.003

-0.43 %

20.50±1.05

-0.36 %

±.05

1.11 %

±.03

1.33 %

±.02

1.70%

±0.02

0.48%

Germinated 
fenugreek

0.40±.001

0.01 %

20.51±.76

0.002 %

2.42±.032

0.05 %

1.30±.02

0.05 %

1.89±.026

-0.001 %

3.91±0.02

0.01%

Gentamicin+ 
fenugreek 
(Trigonella 

foenum 
-graecum)

0.66 ±.01

0.66 %

28.05±.43

0.37 %

±.011

-0.45 %

±.013

-0.51 %

±.03

-0.51 %

±0.02

-0.36%

Gentamicin + 
germinated 
fenugreek

±.01

-0.22 %

±.28

-0.07%

±.019

0.34 %

±.026

0.58 %

±.042

0.05 %

±0.05

0.11%

Note: Values were expressed as mean ± SD., the significance level is expressed as; a: P<0.05, c: P<0.005, d: P<0.001 and number of each group = 6 

Histopathological Examination

Haematoxylin and Eosin stain

Control Group: Histopathologic examination of kidney showed 
that there were no pathologic findings in control group (Figure 2a).

Gentamicin Group: After administration of gentamicin re-

vealed variable degrees of pathological alterations they were se-
vere aggregations of inflammatory cells in the interstitial tissues, 
segmented glomerular tuft also showed hyaline casts in the lumen 
of renal tubule and hemosiderin deposited. Wide areas of  diffused 
extravasated (RBCs) of the epithelial cells lining some renal tubules. 
were observed. In addition to Bowman’s space filled with a cellular 
eosinophilic material (Figure 2b).

Figure 2: Photomicrographs of kidney sections of mice stained with hematoxylin and eosin. 
a) Control group showing normal appearance of renal tubules (R) and glomerulus (G). 
b) Gentamicin group showing  Bowman’s space filled with a cellular eosinophilic material (arrow), pyknotic nuclei (two arrow head), Vacuolation 
cytoplasm (arrow head) and diffused extravasated RBCs (bs), 
c) Fenugreek (Trigonella foenum -graecum) group showing normal histological structure of glomerular tuft (G) with Bowman’s space (S) and 
intact renal tubules (R). 
d) Germinated fenugreek group showing intact glomerular tuft (G) with good sized Bowman’s space (S). 
e) Gentamicin + Fenugreek (Trigonella foenum -graecum)  group showing  glomerular tuft (g) still showed mild to moderate reduction in size, 
moderate degenerative changes in epithelial cells lining few renal tubules (r) and
f) Gentamicin+germinated fenugreek group showing return normal histological structures of the glomerular tuft (G) bowman’s space (S) and intact 
renal tubules (R). (H&E 400x)
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Fenugreek (Trigonella Foenum -Graecum) Group Only and 
Germinated Fenugreek Only Group: Normal appearance of kid-
ney tissues of these groups (Figures 2c-2d).

Gentamicin+Fenugreek (Trigonella foenum -graecum) 
Group: Showed most glomerular tuft, bowman’s space and renal 
tubules within normal appearance, but others glomerular tuft still 
showed mild to moderate reduction in size, and mild dilated bow-
man’s space, moderate degenerative changes in epithelial cells lin-
ing of few renal tubules so, there a reduction in pathogenic changes 
when compared with control group (Figure 2e). 

Gentamicin Group + Germinated Fenugreek Group: Showed 
return of normal histological structures of glomerular tuft with nor-
mal sized bowman’s space and normal appearance of renal tubules 
so the degenerations were recovered in the kidney by germinated 
fenugreek administration (Figure 2f).

Masson Trichrome Stain: The degree of renal fibrosis was de-
termined by Masson.

a)	 Control Group: Control group showed normal distribution of 
collagen fibers, in the glomerulus and renal tubules.

b)	 Gentamicin Group: Gentamicin group showed increases in 
collagen deposition in interstitial tissues, artery and brush bor-
der of the epithelial cells lining renal tubules (Figures 3a&3b).

c)	 Fenugreek (Trigonella Foenum- Graecum) Only Group and 
Germinated Fenugreek Only Groups: Showed no fibrosis 
(Figures 3c-3d).

d)	 Gentamicin+fenugreek (Trigonella foenum-graecum) 
group: Showed moderate collagen deposition in interstitial 
tissues. The damage to the kidney tissue was minimal (Figures 
3e&3f).

e)	 Gentamicin + Germinated Fenugreek Group: Showed nor-
mal distribution of collagen fibers in the glomeruli, and around 
the tubules.

Figure 3: Photomicrographs of kidney sections of mice stained with Masson’s trichrome 400x
a)Control group showed normal distribution of collagen fibers in the glomerulus and renal tubules. 
b)Gentamicin group showed increases in collagen deposition in interstitial tissues, artery and brush border of the epithelial cells lining renal 
tubules (arrow). 
c)Fenugreek (Trigonella foenum -graecum) group showed no fibrosis. 
d)Germinated fenugreek group showed no fibrosis. 
e)Gentamicin + fenugreek (Trigonella foenum -graecum) group showed moderate collagen deposition in interstitial tissues (arrow) in some areas 
still seen And 
f)Gentamicin +germinated fenugreek group showed normal distribution of collagen fibers in the glomeruli and surrounding the tubules.

Discussion
The Kidney is very sensitive to the adverse effects of drugs and 

chemicals. Walker and Duggin [44] proved that even low concentra-
tions of any chemical or its metabolites could generate a certain de-
gree of nephrotoxicity. Acute kidney injury (AKI) is a major kidney 
disease characterized by rapid loss of renal function, resulting in 

accumulation of metabolic waste and imbalanced electrolytes and 
bodily fluid [45] we aimed in our experiment to observe the nephro-
toxic effect of gentamicin on kidney which caused reduction in the 
renal function, oxidative stress and also histopathologic changes in 
kidney tissues. and to detect the potential protective role of dried 
and germinated fenugreek seeds against these lesions, in order to 
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gain new insights into the treatment modality of gentamicin-in-
duced nephrotoxicity. Gentamicin is an effective and widely used 
antibiotic against serious and life-threatening infections caused by 
gram-negative aerobes in clinical practice [46]. Gentamicin is the 
most common nephrotoxic aminoglycoside [47]. A relationship 
between nephrotoxicity and oxidative stress has been detected by 
many investigations.

 The impairment in kidney functions was accompanied by ei-
ther increase in serum creatinine and urea levels or kidney tissue 
MDA levels that indicated lipid peroxidation [48,49]. In addition, 
uric acid might be a true mediator of renal disease and progres-
sion [50,51] Was also observed in one earlier study that gentamicin 
caused a significant decrease in GSH, SOD, catalase and GST levels 
in the kidney tissue. In present study, Gentamicin administration 
at the dose of 100 mg/kg (I.p.) for 5 consecutive days produced a 
significant increase of urea, creatinine, uric acid, MDA, GST levels 
and significantly decreased levels of reduced glutathione, glutathi-
one reductase, superoxide dismutase, and catalase as compared 
to control. Because of the obvious responsibility of ROS in GEN in-
duced renal damage, several antioxidant agents have been used to 
prevent GEN nephrotoxicity [52]. in present study we used dried 
and germinated fenugreek seeds which considered a potent antiox-
idant agent, like other studies confirmed that fenugreek (Trigonel-
la foenum -graecum) is a well-known plant in traditional medicine 
and although all related research was limited to its antidiabetic and 
hypocholesterolemic effects, it has been found recently that the 
secondary metabolites of fenugreek (Trigonella foenum -graecum)  
seeds have a powerful antioxidant and antiradicalaire capacity in 
vivo and in vitro [53,54]. against oxidative stress induced by sev-
eral toxins [55-57]. A central aspect of gentamicin nephrotoxic-
ity is its tubular effect, which may range from a mere loss of the 
brush border in epithelial cells to an overt tubular necrosis [58]. 
The microscopic observation of the kidneys of control group in our 
study showed a normal morphology of renal glomeruli and tubules. 
On the other hand, gentamicin group showed tubular necrosis in-
creased bowman’s capsule space and glomeruli atrophy.

 And also Masson stain showed increase in collagen deposition 
in interstitial tissues, artery and brush border of the epithelial cells 
lining renal tubules. The specificity of gentamicin for renal toxicity 
is apparently related to its preferential accumulation in the renal 
proximal convoluted tubules (50 to 100 times greater than serum) 
and gentamicin’s effect on biological membranes appears to be 
critical in the pathogenetic sequence [59]. These histopathognic al-
teration restored by administration of germinated fenugreek more 
obviously than fenugreek (Trigonella foenum -graecum). These 
findings correspond with [60] who reported concomitant increase 
in antioxidant activity of fenugreek (Trigonella foenum -graecum) 
seeds with germination due to increase in phenolic content. Our 
results disagreed with [61-63] who found GEN-induced nephrotox-

icity is characterized by direct tubular necrosis, without morpho-
logical changes in glomerular structures. But our results illustrated 
that some lobulated atrophy in the glomerular tufts.

Conclusion
we concluded that gentamicin induced nephrotoxicity. Its ad-

ministration induced several histological lesions, reduced antioxi-
dant markers as well as elevated oxidative stress in the kidney tis-
sues. The treatment with germinated fenugreek more effective than 
fenugreek (Trigonella foenum -graecum) in the contract the histo-
pathological changes, and restored antioxidant / oxidant balance 
kidney tissue induced by gentamicin.
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