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INTRODUCTION 
 

Aminoglycosides such as gentamicin, are natural or 

semisynthetic antibiotics with a heterocyclic structure 

formed by two or more amino sugars linked by glycoside 

bounds to an aminocyclitol ring, the most widely used 

drug in this category is gentamicin (GM).
[1]

 However, the 

usefulness of gentamicin is limited by the development 

of nephrotoxicity and hepatotoxicity. It has been 

demonstrated that gentamicin-induced nephrotoxicity is 

characterized by direct tubular necrosis (mainly in 

proximal tubules), basal membrane disruption, mesangial 

cell contraction, proliferation and apoptosis, thus 

indicated by decreases in glomerular filtration and 

alteration in intraglomerular dynamics.
[2]

 These 

mechanisms can leed to the generation of hypertension 

witch is a major complication of renal failure.
[3]

 The 

pathogenesis of gentamicin-induced nephrotoxicity 

involves multiple pathways, including oxidative stress, 

inflammation, reduced renal blood flow, and increased 

nitric oxide (NO) level.
[4-5]

 Recent evidence showed that 

reactive oxygen species (ROS) play a pivotal role in 

gentamicin-mediated nephrotoxicity, it induced 

impairment of renal function through liberation of ROS 
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ABSTRACT 
 

Eleusine indica is traditionally used in Cameroonian folk medicine to treat several diseases including renal and 

hepatic disorders. The present study was to evaluate hepato-nephroprotective effects of Eleusine indica aqueous 

extract against gentamicin-induced hepatic and renal toxicity in rat. Rats were divided into control group and 

experimental group. Control group was pretreated intraperitoneally (ip) with saline 0.9 % (1 mL/100 g) during 10 

days, while experimental group was pretreated by administration of gentamicin (ip route) at the dose of 100 mg/kg 

during 10 days. Animals of experimental group were then subdivided into four groups treated during twenty 

consecutive days as follow: control group: rats were treated with 0.9 % NaCl ip, negative group: rats were 

receiving gentamicin (100 mg/kg), positive group: rats were receiving gentamicin and aspirin (80 mg/kg), extract 

group I and II: rats were receiving gentamicin and Eleusine indica aqueous extract (100 and 200 mg/kg). The 

effects of Eleusine indica aqueous extract were evaluated after 30 days on liver, kidney and antioxidant parameters 

by colorimetric method. Histopathological examination of rat liver and kidney was done. Gentamicin induced 

hepatotoxicity by significant elevation in serum activities of alanine aminotransferase (ALT) and aspartate 

aminotransferase (AST), serum levels of total bilirubin, total cholesterol (Chol), triglycerides (TG) and LDL, with 

significant reduction of HDL as compared to control rats. Nephrotoxicity was evidenced by elevation in serum 

levels of creatinine, urea, uric acid and potassium (K
+
), with significant reduction of sodium (Na

+
)

 
as compared to 

control rats. MDA and nitrites levels were significantly increased in gentamicin-injected group, while catalase and 

SOD activities and GSH level were significantly decreased as compared to control rats. The histopathologic studies 

of liver of rats injected with gentamicin revealed leucocytic cells infiltration, fibrosis and dilatation of sinusoidal 

capillaries, while kidneys showed fibrosis, leucocytic cells infiltration. Eleusine indica aqueous extract has 

corrected various modifications of biochemical and oxidative markers evaluated. This study shows that Eleusine 

indica aqueous extract can correct gentamicin-induced hepato-nephrotoxicity in rats and attenuates liver and 

kidneys damages caused by gentamicin injection and oxidative stress. 

 

KEYWORDS: Eleusine indica, gentamicin, hepatotoxicity, nephrotoxicity, oxidative markers. 
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in rats.
[6]

 Abnormal production of ROS directly damages 

some macromolecules and induces necrosis via several 

mechanisms including peroxidation of membrane lipids, 

protein denaturation, and DNA damage. Accordingly, the 

administration of several compounds with antioxidant 

activity has been successfully used to prevent or 

ameliorate GM-induced nephrotoxicity.
[7]

   

 

Eleusine indica (E. indica) is a native plant of the tropics 

and subtropical regions, belonging to the Poaceae family. 

The whole plant, especially the root, is used in traditional 

medicine as a diuretic, anti-helminthic, febrifuge and for 

treating cough or other ailments.
[8]

 The decoction of the 

whole plant is consumed as anti-helminthic and febrifuge 

treatments. The seed is sometimes used as famine food 

and also used in the treatment of liver complaints.
[9]

 

Studies have also found that C-glycosylflavones from E. 

indica have anti-inflammatory effects on 

lipopolysaccharide-induced lung airway inflammation in 

mice. The infusion of aerial parts of E. indica is used in 

Brazil against airway inflammatory processes, such as 

pneumonia.
[10]

 The aqueous extract of Eleusine indica 

contains primary as well as secondary metabolites such 

as alkaloïds, saponins, flavonoïds, cardiac glycosides, 

phenols and tannins.
[11]

 Information provided by 

traditional healers in Center Region of Cameroon 

indicates that the whole plant of Eleusine indica is used 

in the management of hepatic and renal problems. 

Previous studies shown that aqueous extract of the whole 

plant of E. indica prevented L-NAME-induced 

nephrotoxicity.
[11]

 The present study was designed to 

evaluate the hepato-nephroprotective effects of aqueous 

extract of E. indica against gentamicin-induced hepatic 

and renal toxicity in young rats.  

 

MATERIALS AND METHODS  
 

Harvest of the whole plant and preparation of extract  

The whole plant of Eleusine indica was harvested from 

Ngoa-Ekelle (Yaoundé-Cameroon), in January 2015, and 

authenticated by mister NGANSOP TCHATCHOUANG 

Eric at the National Herbarium, Yaoundé, where a 

specimen has been deposited in comparison to voucher 

number N° 8356 SRF/CAM (YA). The whole fresh plant 

was washed throughly tap water, air dried in the shade at 

room temperature and reduced in powder. The powder 

(300 g) was boiled in 5 L of tap water during 20 minutes 

according to the traditional healer’s instructions. The 

mixture was filtered with Whatman N
◦
 3 filter paper. The 

solution obtained was evaporated at 45°C in drying 

cupboard and gave 15.8 g of the aqueous extract (yield 

5.27 %).  

 

Animals  

Eight week old male Wistar rats, weighting between 130 

and 160 g were used. Animals were raised in the Animal 

House of the Department of Animal Biology and 

Physiology, Faculty of Science, University of Yaounde 1 

(Cameroon), in plastic cages, under natural luminosity 

cycle and temperature, with free access to normal 

laboratory rat food and tap water. All the procedures in 

this study followed the principles of laboratory animal 

use and care, and were approved by the Cameroon 

National Ethical Committee (authorization number FW-

IRB00001954). 

 

Animals grouping and treatments 

Twenty five rats were divided into control group (I) 

(n=5) and experimental group (n=20). Control group was 

pretreated intraperitonealy (ip) with NaCl (0.9 %), while 

experimental group received gentamicin 100 mg/kg, ip 

for 10 days to induced nephrotoxicity. Animals of 

experimental group were then subdivided into four 

groups of five animals each treated during twenty 

consecutive days as follow: group I (control) was treated 

with 0.9 % NaCl ip simultaneously with distilled water 

(orally at the dose of 10 mL/kg) ; Group II (gentamicin-

treated group) was given a single injection of gentamicin 

(ip) at the dose of 100 mg/kg simultaneously with 

distilled water (orally at the dose of 10 mL/kg) ; Group 

III (Asp + gentamicin-treated group) was given a single 

injection (ip) of gentamicin at the dose of 100 mg/kg 

simultaneously with aspirin solution (orally at the dose 

of 80 mg/kg) ; Group IV and V (Ext.+gentamicin-treated 

group) were given a single injection (ip) of gentamicin 

(100 mg/kg) simultaneously with E. indica aqueous 

extract orally at respective doses of 100 and 200 mg/kg.  

 

Hemodynamic parameters recording 

At the end of the experimental period, arterial blood 

pressure and heart rate of all rats were recorded. The rats 

were anesthetized using urethane (1.5 g/kg, ip). The 

trachea was exposed and cannulated to facilitate 

spontaneous breathing. The arterial blood pressure was 

recorded by using the method of Van Viet et al.
[12] 

 

Assessment of liver and kidney functions 

Blood samples were immediately collected after 

hemodynamic parameters measurement in dried tubes 

and the serum was obtained by centrifugation at 3000 

rpm during 15 min at 4°C for the determination of 

alanine aminotransferase (ALT), aspartate 

aminotransferase (AST), total bilirubin, total cholesterol 

(Chol), triglycerides (TG), HDL-Cholesterol (HDL-c), 

creatinine, urea, uric acid, sodium (Na
+
) and potassium 

(K
+
) levels using commercial diagnostic kits (Fortress 

from UK for total bilirubin, creatinine and urea, and 

Inmesco from Germany for ALT, AST, CHO and HDL, 

SGMitalia from Italia for TG and uric acid, Spectrum 

from Switzerland for Na
+ 

and
 
K

+
). The level of LDL-

Cholesterol (LDL-c) was determined using the formula: 

LDL-Cholesterol (mg/dL) = CHO - (TG/5) – HDL.
 [13]

   

 

Assessment of hepato-renal oxidative stress 

After blood collection, the abdominal cavity was opened. 

Liver and kidneys were collected and homogenized with 

Tris-HCl 50 mM buffer solution to make a 20 % 

homogenate. Malondialdehyde (MDA) was determined 

using the procedure of Wilbur et al.
[14]

 Catalase activity 

was determined according to Sinha 
[15]

, whereas reduced 

glutathione (GSH) was determined using the method 
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described by Ellman 
[16]

. Superoxide dismutase (SOD) 

activity was determined using the method described by 

Misra and Fridovish 
[17]

. The nitrites levels in the tissues 

were determined using the Griess reagent method.
[18]

 A 

part of liver and kidney was cut and was fixed in 10% 

formalin solution for histological evaluation using Van 

Geison coloration. 

 

Statistical analysis  

Data were expressed as mean ± standard error of mean 

(S.E.M). Statistical analysis was performed using one-

way analysis of variance (ANOVA) followed by the 

Tukey post hoc test. A value of P<0.05 was considered 

statistically significant. All analyses were performed 

using Graphpad prism software 5.03 version. 

 

RESULTS AND DISCUSSION 
 

Effects of E. indica whole plant aqueous extract on 

relative organs weight 

The variations of liver and kidneys weights are shown in 

Table 1. Kidneys relative weights were significantly 

(p<0.05) increased by 24.24 % in gentamicin treated 

group as compared to control group. 

 

Table 1: Effects of treatment with E. indica on relative organs weight. 
 

 Relative organs weight (%) 

 Liver Kidneys 

NaCl 0.9 % 3.40±0.04 0.66±0.02 

Genta. 100 mg/kg 3.26±0.09 0.82±0.05
*
 

Genta.+Asp. 80 mg/kg 3.22±0.15 0.78±0.03 

Genta.+Ext. 100 mg/kg 3.26±0.07 0.76±0.04 

Genta.+Ext. 200 mg/kg 3.21±0.05 0.76±0.03 

 

Each value represents means ± S.E.M. of 5 rats ; 
*
p<0.05 

significantly different as compared to normal rats (NaCL 

0.9 %). NaCl 0.9 %: sodium chloride 0.9 %, Genta 100 

mg/kg: gentamicin 100 mg/kg, Genta.+Asp. 80 mg/kg: 

gentamicin+aspirin 80 mg/kg, Genta.+Ext. 100 mg/kg: 

gentamicin+aqueous extract of Eleusine indica (100 

mg/kg), Genta.+Ext. 200 mg/kg: gentamicin+aqueous 

extract of Eleusine indica (200 mg/kg). 

 

Effects of treatment with E. indica whole plant 

aqueous extract on the hepatic biomarkers 

Daily administration of gentamicin for 30 days 

significantly increased ALT (p<0.05), AST (p<0.001) 

and total bilirubin (p<0.001) as compared to control 

group (Table 2). Administration of E. indica aqueous 

extract at the dose of 200 mg/kg significantly decreased 

activity of ALAT by 50.69 % (p<0.01) and ASAT by 

40.00 % (p<0.05) as compared to gentamicin-treated 

group. At both doses (100 and 200 mg/kg), E. indica 

aqueous extract significantly decreased (p<0.01) total 

bilirubin level by 47.91 % and 44.89 % as compared to 

negative group. 

 

 

 

Table 2: Effects of treatment with E. indica whole plant aqueous extract on the hepatic biomarkers. 
 

 Treatments 

Parameters NaCl 0.9 % 
Genta. 100 

mg/kg 

Genta.+Asp. 80 

mg/kg 

Genta.+Ext. 100 

mg/kg 

Genta.+Ext. 200 

mg/kg 

ALT (U/L) 15.10±0.92 26.24±2.93
*
 14.38±0.89

$
 20.22±3.09 12.94±2.68

$$
 

AST (U/L) 10.76±0.00 53.92±2.33
***

 26.96±2.20
$$

 37.74±2.20 32.35±4.40
$
 

Total bilirubin (mg/dL) 59.81±10.89 143.91±16.10
***

 66.03±10.22
$$

 74.96±3.91
$$

 79.31±13.03
$$

 

 

Each value represents means ± S.E.M. of 5 rats; *p<0.05, 

***p<0.001 significantly different as compared to 

normal rats (NaCL 0.9 %). 
$
p<0.05, 

$$
p<0.01 

significantly different as compared to gentamicin group. 

NaCl 0.9 %: sodium chloride 0.9 %, Genta 100 mg/kg: 

gentamicin 100 mg/kg, Genta.+Asp. 80 mg/kg: 

gentamicin+aspirin 80 mg/kg, Genta.+Ext. 100 mg/kg: 

gentamicin+aqueous extract of Eleusine indica (100 

mg/kg), Genta.+Ext. 200 mg/kg: gentamicin+aqueous 

extract of Eleusine indica (200 mg/kg) ; ALT: alanine 

aminotransferase ; AST: aspartate aminotransferase. 

 

 

 

Effects of treatment with E. indica whole plant 

aqueous extract on lipid profile 

Gentamicin significantly increased total cholesterol 

(p<0.001), triglycerides (p<0.001), LDL-c (p<0.01) and 

atherogene index (p<0.001), while HDL-c was 

significantly decreased (p<0.001) as compared to control 

group (Table 3). Administration of E. indica aqueous 

extract at the doses of 100 and 200 mg/kg significantly 

decreased total cholesterol by 62.74 % (p<0.001) and 

52.62 % (p<0.001), triglycerides by 39.63 % (p<0.01) 

and 34.63 % (p<0.05), LDL-c by 56.99 % (p<0.05) at the 

dose of 200 mg/kg, and atherogene index at both doses 

by 76.045 % (p<0.001) and 73.89 % (p<0.001) as 

compared to negative group. E. indica aqueous extract at 

both doses (100 and 200 mg/kg) significantly increased 
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HDL-c level by 27.09 % (p<0.05) and 40.69 % 

(p<0.001) as compared to negative group. 

 

 

 

Table 3: Effects of treatment with E. indica whole plant aqueous extract on lipid profile. 
 

 Treatments 

Parameters 
NaCl 0.9 

% 

Genta. 100 

mg/kg 

Genta.+Asp. 80 

mg/kg 

Genta.+Ext. 100 

mg/kg 

Genta.+Ext. 200 

mg/kg 

Chol (mg/dL) 51.65±6.89 87.04±5.75
***

 44.89±1.79
$$$

 32.43±0.82
$$$ 

41.24±3.10
$$$

 

TG (mg/dL) 85.62±5.85 241.25±24.73
***

 160.37±15.56
$
 145.63±18.75

$$
 156.88±13.74

$
 

HDL-c(mg/dL) 17.78±0.63 11.92±0.72
***

 15.62±0.75
$$

 15.15±0.21
$
 16.77±0.76

$$$
 

LDL-c(mg/dL) 8.24±2.21 26.86±4.99
**

 5.53±0.08
$$

 14.83±2.36 11.55±4.99
$
 

Atherogene 

index 
2.96±0.45 7.43±0.71

***
 2.89±0.14

$$$
 1.78±0.07

$$$
 1.94±0.11

$$$
 

 

Each value represents means ± S.E.M. of 5 rats; 

**p<0.01,***p<0.001 significantly different as 

compared to normal rats (NaCL 0.9 %). 
$
p<0.05, 

$$
p<0.01, 

$$$
p<0.001significantly different as compared 

to gentamicin group. NaCl 0.9 %: sodium chloride 0.9 

%, Genta 100 mg/kg: gentamicin 100 mg/kg, 

Genta.+Asp. 80 mg/kg: gentamicin+aspirin 80 mg/kg, 

Genta.+Ext. 100 mg/kg: gentamicin+aqueous extract of 

Eleusine indica (100 mg/kg), Genta.+Ext. 200 mg/kg: 

gentamicin+aqueous extract of Eleusine indica (200 

mg/kg) ; Chol: total cholesterol ; TG: triglycerides; 

HDL-c: HDL-cholesterol ; LDL-c: LDL-cholesterol. 

 

Effects of E. indica aqueous extract on the level of 

renal biomarkers 

The effects of E. indica aqueous extract on kidney 

function were evaluated by the determination of 

creatinine, urea, uric acid, Na
+
 and K

+
 levels in serum as 

shown in Table 4. Gentamicin-treated rats induced a 

significant increase in serum levels of creatinine 

(p<0.01) and uric acid (30.00 %, p<0.05) as compared to 

control group. Urea level were significantly increased 

(p<0.001) in gentamicin-treated group as compared to 

control group. Serum level of Na
+ 

in gentamicin-treated 

group was significantly decreased (p<0.001) by 90.99 %, 

while serum level of K
+ 

was significantly increased 

(p<0.001) as compared to NaCl 0.9% group. 

Administration of E. indica aqueous extract (100 mg/kg) 

significantly decreased serum level of creatinine by 

58.83 % (p<0.01) and urea serum level (p<0.05) by 

49.64 % as compared to the negative group. E. indica 

aqueous extract at the dose of 200 mg/kg significantly 

decreased (p<0.01) creatinine and uric acid level by 

58.82 % and by 25.27 % as compared to the negative 

group. The extract (100 and 200 mg/kg) prevented 

(p<0.05) the decrease in serum level of Na
+
, and 

significantly prevented (p<0.01) the increase in serum 

level of K
+
 by 55.07 % and 61.86 % as compared to 

negative group. 

 

Table 4: Effects of E. indica on the level of renal biomarkers. 
 

 Treatments 

Parameters NaCl 0.9 % 
Genta. 100 

mg/kg 

Genta.+Asp. 

80 mg/kg 

Genta.+Ext. 100 

mg/kg 

Genta.+Ext. 200 

mg/kg 

Creatinine (mg/dL) 1.30±0.33 3.40±0.66
**

 0.50±0.00
$$$

 1.40±0.37
$$

 1.40±0.37
$$

 

Urea (mg/dL) 5.83±3.74 27.88±1.10
***

 8.10±1.96
$$

 14.04±3.54
$
 15.49±3.17 

Uric acid (mg/dL) 1.40±0.08 1.82±0.08
*
 1.37±0.07

$$
 1.57±0.08 1.36±0.03

$$
 

Na
+
 (mmol/L) 171.20±23.70 15.43±9.51

***
 209.13±31.67

$$$
 135.58±33.73

$
 148.13±22.69

$
 

K
+
 (mmol/L) 3.28±0.23 14.29±1.56

***
 5.07±1.40

$$
 6.42±1.90

$$
 5.45±0.83

$$
 

 

Each value represents means ± S.E.M. of 5 rats ; 

*p<0.05, **p<0.01, ***p<0.001 significantly different as 

compared to normal rats (NaCL 0.9 %). 
$
p<0.05, 

$$
p<0.01, 

$$$
p<0.001 significantly different as compared 

to hepato-nephrotoxic rats (Gentamicin). NaCl 0.9 %: 

sodium chloride 0.9 %, Genta 100 mg/kg: gentamicin 

100 mg/kg, Genta.+Asp. 80 mg/kg: gentamicin+aspirin 

80 mg/kg, Genta.+Ext. 100 mg/kg: gentamicin+aqueous 

extract of Eleusine indica (100 mg/kg), Genta.+Ext. 200 

mg/kg: gentamicin+aqueous extract of Eleusine indica 

(200 mg/kg) ; Na
+
: sodium ; K

+
: potassium. 

 

Effects of E. indica aqueous extract on some markers 

of oxidative stress 

Figure 1 shows effects of E. indica aqueous extract on 

tissue SOD and catalase activities, MDA, GSH and 

Nitrites levels. Gentamicin administration induced a 

significant increase (p<0.001) in liver and kidney MDA 

concentration as compared to control group (Fig 1A). 

The extract administered with gentamicin prevented the 

increase (p<0.001) in MDA concentration in the liver 

(44.83 %) and in the kidney (73.08 %) at the dose of 100 

mg/kg. At the dose of 200 mg/kg, it was observed a 

decrease (p<0.001) in MDA concentration by 51.71 % 

and by 59.69 % respectively in the liver and kidney. The 
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administration of gentamicin during 30 days induced 

significant decrease in SOD activity in the kidney (15.66 

%, p<0.05) as compared to NaCl group (Fig 1B). 

Concomitant administration of gentamicin with plant 

extract at the dose of 100 mg/kg significantly (p<0.01) 

prevented the decrease in SOD activity by 25.45 % in the 

kidney as compared to negative group. The treatment 

with gentamicin during 30 days induced significant 

decrease in catalase activity by 71.87 % (p<0.001) and 

47.06 % (p<0.01) respectively in the liver and kidney as 

compared to NaCl group (Fig 1C). Concomitant 

administration of gentamicin with plant extract 

significantly prevented the decrease in catalase activity 

in the liver (p<0.01) and kidney (p<0.001) at the dose of 

100 mg/kg. Treatment with gentamicin induced a 

significant decrease (p<0.001) in liver (52.14 %) and 

kidney (60.70 %) GSH concentration as compared to 

control group (Fig 1D). The extract administered with 

gentamicin prevented the decrease (p<0.001) in GSH 

concentration in liver and kidney at the dose of 100 

mg/kg. At the dose of 200 mg/kg, the extract 

administered with gentamicin prevented the decrease in 

GSH concentration in liver (p<0.001) and in kidney 

(p<0.01) as compared to control group. Treatment with 

gentamicin induced a significant increase (p<0.01) in 

kidney nitrites concentration by 71.43 % as compared to 

control group (Fig 1D). The extract administered with 

gentamicin prevented the increase (p<0.001) in nitrites 

concentration in the kidney (55.10 %) at the dose of 100 

mg/kg. Aspirin administered in the same condition 

significantly prevented the change in these parameters. 
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Figure 1: Effects of E. indica aqueous extract on some markers of oxidative stress 

 

Each bar represents means ± S.E.M. of 5 rats ; 
a
p<0.05, 

b
p<0.01, 

c
P<0.001 significantly different as compared to 

normal rats (NaCL 0.9 %). 
α
p<0.05, 

β
p<0.01, 

γ
p<0.001 

significantly different as compared to gentamicin group. 
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NaCl 0.9 %: sodium chloride 0.9 %, Genta. 100 mg/kg: 

gentamicin 100 mg/kg, Genta.+Asp. 80 mg/kg: 

gentamicin+aspirin 80 mg/kg, Genta.+Ext. 100 mg/kg: 

gentamicin+aqueous extract of Eleusine indica (100 

mg/kg), Genta.+Ext. 200 mg/kg: gentamicin+aqueous 

extract of Eleusine indica (200 mg/kg), MDA: 

Malondylaldehyde ; SOD: superoxide dismutase ; GSH: 

reduced glutathione. 

Effects of E. indica on arterial pressure and heart 

rate 

Administration of gentamicin (100 mg/kg) for thirty days 

significantly increases systolic blood pressure (SBP) 

(p<0.001) by 45.51 %, diastolic blood pressure (DBP) 

(p<0.05) by 30.37 %, and mean blood pressure (MBP) 

(p<0.001) by 27.20 % as compared to normal rats 

(Figure 2). The administration of E. indica aqueous 

extract at the doses of 100 and 200 mg/kg significantly 

prevented the increase in SBP (p<0.001) by 28.72 % and 

28.34 %, DBP (p<0.05) by 21.91 % and 24.94 %, and 

MBP (p<0.01) by 24.75 % and 26.35 % as compared to 

gentamicin-treated group. Aspirin (80 mg/kg) used in the 

same condition significantly prevented the change in 

SBP, DBP and MBP by 30.045 % (p<0.001), 27.52 % 

(p<0.01) and 28.57 % (p<0.001) respectively as 

compared to gentamicin group. 
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Figure 2: Effects of E. indica extract on arterial 

pressure and heart rate in different groups of rats. 

 

Each bar represents means ±SEM of 5 rats. 
a
p<0.05, 

c
p<0.001 significantly different as compared to control 

rats.
 α

p<0.05, 
β
p<0.01, 

γ
p<0.001 significantly different as 

compared to gentamicin group. NaCl 0.9 %: sodium 

chloride 0.9 %, Genta 100 mg/kg: gentamicin 100 

mg/kg, Genta.+Asp. 80 mg/kg: gentamicin+aspirin 80 

mg/kg, Genta.+Ext. 100 mg/kg: gentamicin+aqueous 

extract of Eleusine indica (100 mg/kg), Genta.+Ext. 200 

mg/kg: gentamicin+aqueous extract of Eleusine indica 

(200 mg/kg). SBP (systolic blood pressure), DBP 

(diastolic blood pressure) and MBP (mean blood 

pressure) in mmHg ; HR (heart rate) in beat/min. 

 

Histological results 

Figure 3 below shows photomicrographs of liver (A, B, 

C, D and E). Figure 3A shows normal hepatic tissue with 

normal architecture. Microscopic change of animal liver 

treated with gentamicin shows leucocytic cells 

infiltration, fibrosis and sinusoidal capillaries dilatation 

(Figure 3B). Liver of rats group received E. indica 

aqueous extract showed hepatic parenchyma close to 

those of normal group (Figures 3D and 3E). 
 

 
Figure 3: Photomicrograph of liver of NaCL 0.9 % group (A), gentamicin treated group (B), gentamicin and 

aspirin treated group (C), gentamicin and E. indica aqueous extract (100 and 200 mg/kg) (D and E). H: 

hepatocyte, S: sinusoïde, Pv: portal vein, Bv: biliary vein, Bc: biliary canal, I: leucocytic cells infiltration, F: 

fibrosis, Sd: sinusoidal dilatation (trichome of van Gieson×400). 
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Figure 4 below shows photomicrographs of kidney (F, G, 

H, I and J). Figure 3F shows normal renal tissue with 

normal architecture. Microscopic change of animal 

kidney treated with gentamicin shows fibrosis and 

leucocytic cells infiltration (Figure 4G). Kidney of rats 

group received E. indica aqueous extract showed renal 

parenchyma close to those of normal group (Figures 4I 

and 4J). 

 

 
Figure 4: Photomicrograph of kidneys of NaCL 0.9 % group (F), gentamicin treated group (G), gentamicin and 

aspirin treated group (H), gentamicin and E. indica aqueous extract (100 and 200 mg/kg) (I and J), G: 

glomerulus, Pt: proximal tubule, Dt: distal tubule, Uc: urinary chamber, F: fibrosis, I: leucocytic cells 

infiltration (trichome of van Gieson×400). 

 

Gentamicin is one of antibiotic used to prevent infection, 

however its have many harmful effects on some organs 

such as kidney and liver. Medical literature has described 

an increase incidence of acute hepatic and renal failure, 

especially with antibiotics use being the major cause 

among which the aminoglycoside such as gentamicin are 

most common. Hepato-nephrotoxicity represents a major 

health problem and accounts for incidence among 

population all over the world. The hepato-

nephroprotective effects of E. indica aqueous extract 

against gentamicin-induced hepatic and renal toxicity in 

young rats were evaluated.  

 

Gentamicin injected group in our study shown a 

significant increase in relative kidneys weight. These 

results are similar to those obtained by Ezejiofor et al..
[19]

 

Any abnormal stimulus to the kidney or liver triggers an 

inflammatory response resulting in its increased 

weight.
[20]

 The reduction or the increase in the internal 

organs weight is an indication of toxicity after exposure 

to a toxic substance.
[21]

 Treatment with Eleusine indica 

aqueous extract was capable of reducing the hypertrophy 

of kidneys thus indicating that the treatment was capable 

of controlling the inflammation. Saponins and alkaloids 

contained in our extract are of great pharmaceutical 

importance because of their anti-inflammatory 

potential.
[22]

 

 

In this study, there was significant increase in ALT and 

AST activities in the gentamicin treated group compared 

with NaCl 0.9 % group. Liver transaminases (ALT and 

AST) are important enzymes produced by the 

hepatocytes. The level of these enzymes in blood is 

increased in conditions in which the hepatocytes are 

damaged.
[23]

 Rats treated with gentamicin shown a 

significant increase in serum level of total bilirubin. This 

increase could be explained by a hepatic attack which 

would result in the disturbance of the synthesis of biliary 

salts.
[24]

 However, a reduction in ALT, AST and total 

bilirubin were observed in groups treated with E. indica 

aqueous extract (100 and 200 mg/kg). These reductions 

suggest the modulatory effects of the extract and its 

protective ability as a factor to decrease liver damage. E 

indica aqueous extract may contain bioactive substances 

which are able to protect the liver from the harmful 

effects induced by gentamicin. These effects could be 

due to the presence in this extract of the glycosides and 

phenols, compounds which act by stimulating the 

synthesis of the genes responsible of cellular 

regeneration.
[25]
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Gentamicin injection significantly affected lipid profile 

by enhancing the level of total cholesterol, triglycerides 

and LDL-cholesterol, and decreasing the level of HDL-

cholesterol. In fact, the reduction of the activities of the 

lipoprotein lipase and triglyceride lipase enzymes, result 

in the decreased uptake of triglycerides from serum, 

causing its accumulation. The elevation of cholesterol 

level observed may be due to the increased activity of the 

enzyme β-hydroxymethylglutaryl CoA (HMGCoA) 

which catalyses the rate limiting step in cholesterol 

biosynthesis leading to increased cholesterol synthesis in 

tissues and excess leaking out of cholesterol into the 

blood.
[26]

 The decreased of HDL may be due to the 

decrease of cholesterol ester tranfert protein (CETP) 

activity which transfers TG from VLDL to HDL.
[26]

 

HDL charged with TG are quikly hydrolysed and due to 

the fact of their higher catabolism, HDL blood level 

decreases and that of LDL increases.
[27]

 E. indica 

aqueous extract administration improved the lipid 

profile, suggesting that this extract may allow restraining 

fat storage and dyslipidemia. Phytochemical studies 

revealed the presence of phenols and alkaloids, 

molecules whose hypolipidemic activities were shown. 

Indeed, phenols bind to cholesterol in the digestive tract 

in order to prevent their intestinal reabsorption and to 

increase their elimination.
[28]

 Alkaloids stimulate hepatic 

catabolism of LDL to HDL and reduction in the level of 

LDL in favor of HDL leading to the reduction in 

cholesterol.
[29]

 

 

Intraperitoneal injection with gentamicin for thirty 

consecutive days induced acute nephrotoxicity. Serum 

parameters such as creatinine, urea, uric acid, potassium 

ions were higher and sodium ions level was lower in 

gentamicin treated rats as compared to control NaCl 0.9 

%. Our results are similar to those of Khattab.
[30]

 

Creatinine derives from endogenous sources, by tissue 

creatinine breakdown and its clearance enables a quite 

good estimation of the glomerular filtration rate.
[31]

 A 

significant increase in creatinine level could possibly be 

a result of accumulation of gentamicin in the proximal 

tubular cells which are protonated in the body and bind 

to negatively charged phosphotidyl inositol. This binding 

causes the inhibition of lysosomal phospholipidosis. This 

excessive phospholipid overload causes proximal tubular 

necrosis.
[32]

 Urea is the nitrogen containing end product 

of protein catabolism. The concentration of urea is 

elevated when glomerular filtration rate is markedly 

decreased in renal pathies. Moreover, urea concentration 

begins to rise only after parenchymal tissue damage. The 

possible reason behind the serum urea accumulation may 

be an increase rate of serum urea production than the 

clearance rate.
[33]

 Uric acid is the end product of purine 

metabolism, hyperuricemia is associated with impaired 

renal function.
[34]

 High levels of serum creatinine, urea 

and uric acid can be used as a rough index of the 

glomerular filtration rate and indicates several 

disturbances in kidney.
[19]

 The co-administration of 

gentamicin and Eleusine indica aqueous extract 

exhibited a decrease in serum creatinine, urea and uric 

acid levels as compared to gentamicin treated group. An 

increase in serum potassium levels and a decrease 

sodium serum level were also observed gentamicin 

treated group as compared to NaCl group. The 

hyperkalemia is likely multifactorial and relates to 

inhibitory effects on Na-K-ATPase in collecting ducts 

and possibly to distal tubular acidosis.
[35]

 The preventive 

role of E. indica aqueous extract was effective on Na
+
 

and K
+ 

serum level changes. It can be suggesting that this 

extract might interfere with mechanisms of gentamicin-

induced injuries in kidney. Indeed, glycosides and 

phenols present in our extract can act by stimulating the 

synthesis of the genes responsible of cellular 

regeneration of renal tissue.
[25] 

 

Intraperitoneal injection of gentamicin during 30 days 

leads to the increase of systolic, diastolic and mean 

arterial blood pressure. Ibrahim et al.
[36]

 reported that 

gentamicin administration causes elevation in blood 

pressure via the kidney damage, e.g. an interference of 

the renin-angiotensin system. Gentamicin stimulate the 

formation of reactive oxygen species such as H2O2 and 

O2° leeding to mesangial cells contraction witch 

stimulate the renin-angiotensin system, causing salt and 

water retention, thus generate hypertension.
[37]

 The 

administration of aqueous extract of E. indica (200 

mg/kg) led to the reduction in blood pressure in 

gentamicin treated rats. These results suggested that E. 

indica could act on some targets implicated in the 

genesis of hypertension such as vascular resistance, 

peripheral muscle tone, myocardiac contractility and 

volume overload to avoid hypertension. Indeed, our 

phytochemical results shown that the aqueous extract of 

E. indica contains saponins, alkaloids and phenols, 

which antihypertensive effects were shown, including 

endothelial integrity and relaxation of the muscular 

smooth vascular cells.
[38]

 

 

MDA and nitrites levels were significantly increased, 

while the level of GSH, and the activities of catalase and 

SOD were significantly decreased in the kidney and liver 

tissues of gentamicin-treated rats as compared to control 

group, which indicated that gentamicin has caused severe 

oxidative stress. Gentamicin is known to increase the 

production of many ROS, such as superoxide and H2O2, 

which cause lipid peroxidation and subsequently 

oxidative tissue damage, by reducing the activities of 

renal antioxidant, SOD and catalase, in addition to 

depletion of GSH level 
5
. In agreement with the present 

study, Christo et al.
[39]

 reported that NO has a role in the 

acute renal failure caused by gentamicin because the free 

radical nature of NO might contribute to tubular damage. 

In addition, NO increases renal injury through its 

reaction with superoxide radical and generation of a 

cytotoxic peroxynitrite,
[40]

 which could damage the 

tubular cells resulting in renal failure. Co-administration 

of gentamicin with Eleusine indica aqueous extract 

prevented the increase of MDA and nitrites, and the 

decrease of SOD, catalase and GSH levels induced by 

gentamicin, suggesting that this extract may prevent the 
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generation of free reactive oxygen species and the 

destruction of cell membranes. Thus Eleusine indica 

aqueous extract may have antioxidant properties. These 

properties may be related to the presence in this extract 

of compounds like flavonoids, tannins, alkaloïds which 

are able to scavenge free radical and protect the cell 

membrane from destruction.
[41]

 

 

Kidney sections from rats injected with GM showed 

severe changes as leucocytic cells infiltration and 

fibrosis. These results are similar to those of Khattab.
[23]

 

Liver sections from rats injected with gentamicin showed 

leucocytic cells infiltration, fibrosis and sinusoidal 

capillaries dilatation. Rats receiving E. indica aqueous 

extract showed appearance close to normal kidney and 

liver. This indicates that E. indica possess relative low 

adverse effects under the experimental conditions. The 

histopathological findings of the present study confirmed 

the obtained biochemical results, where oral 

administration of E. indica aqueous extract in 

gentamicin-treated rats considerably normalized the 

tested biochemical and bringing about remarkably 

recovery in kidney and liver as evidenced 

microscopically. These may be due to the antioxidant 

property of our extract, by increasing intake of 

antioxidants, avoided or minimized kidney injury by 

reducing oxidative stress.
[34]

 

 

CONCLUSION 
 

Gentamicin administration was characterized by 

dyslipidemia, increase in transaminases and total 

bilirubin. Gentamicin also induced kidney damages as 

evidenced by an increase in concentration of creatinine, 

urea, uric acid and K
+
, with a decrease of Na

+
 

concentration. These abnormalities were associated with 

an increase in MDA and nitrites, and a depletion of GSH 

concentration, superoxide dismutase and catalase 

activities and histological damages. However 

concomitant administration of gentamicin with the plant 

extract improved hepatic parameters, lipid profile, renal 

parameters and antioxidant status. Thus, these results 

suggest that Eleusine indica aqueous extract exhibited 

hepato-nephroprotective effects. These effects might be 

related to its antioxidant potential and supports the 

traditional use of the whole plant of Eleusine indica to 

treat hepatic and renal problems. 
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