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Introduction
The kidney is an important organ that removes toxic substances from the 

body. Its major function is to filter and rid the blood of any toxic substance 
and to retain essential molecules [1]. The kidney regulates blood pressure and 
extracellular volume. It maintains acid-base and electrolyte balance, hence its 
role in internal homeostasis [2]. Drug-induced nephropathy is usually kidney 
damage acute that only persists for the duration of the treatment [3]. In Burkina 
Faso, medicinal plants combining anti-inflammatory and analgesic activities 

Abstract
Background and Aims: Inflammation is a reaction of the body 
whenever the integrity of its morphological and biological constants is 
threatened. All diseases affecting the great vital functions imply in their 
manifestation inflammation mediators. For the treatment, non-steroidal 
anti-inflammatory drugs (NSAIDs) and glucocorticoids are used. Although 
efficient, NSAIDs most often have side effects that hinder their long-term 
use. In Burkina Faso, medicinal plants combining anti-inflammatory and 
analgesic activities could be an alternative in anti-inflammatory therapy. 
The objective of the present study was to evaluate the effect of aquous 
extract of Sarcocephalus latifolius on gentamicin induced nephrotoxicity 
in experimental animal models.

Methodology: Nephrotoxicity was induced in wistar rats by intraperitoneal 
injection of gentamicin (80 mg/kg). The effects of S. latifolius by oral 
administration during 8 consecutive days with the doses of 100, 250, and 
500 mg/kg were evaluated on renal and oxidative markers.

Results: Gentamicin was induced nephrotoxicity marked by biochemical 
changes, increased lipid peroxidation and reduced antioxidant enzyme 
activity in renal tissues. Aqueous extracts of S. latifolius were showed a 
nephroprotective effect by decreasing elevated urea, uric acid, albumin, 
creatinine, total protein and blood glucose levels and normalized serum 
Na+, K+, Cl-, Ca2+, Mg2+ and PO42- electrolyte levels in gentamicin 
intoxicated rats. The extracts were significantly increased the activities of 
renal antioxidant enzymes (catalase, glutathione) in gentamicin intoxicated 
rats.

Conclusion: These studies give strong support to the hypothesis that S. 
latifolius fruits extracts have nephroprotective activity against gentamicin-
induced acute nephritis in rats. S. latifolius can therefore be used in 
preventive applications.
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could be an alternative in anti-inflammatory therapy. This 
is due to their better accessibility and their lower toxicity in 
general, compared to classical anti-inflammatory drugs. It is 
known that many wild plants are part of the traditional dishes 
cooked in developing countries. 

The fruits, when edible, are excellent sources of nutrients 
in vitamins, minerals and carbohydrates. The fruit of 
Sarcocephalus latifolius is used in traditional medicine, it is 
also consumed by local populations. Ethnobotanical studies 
have revealed in Ghana, Ivory Coast and Burkina Faso that 
the roots of S. latifolius are prescribed against malaria [4]. In 
Burkina Faso, its leaves are prescribed in case of abscesses, 
fractures or chicken pox (Adjanohoun et al., 1989). In 
association with the roots, the leaves are administered in cases 
of general fatigue, stomach aches, itching, pimples and sores 
[5]. However, few studies in Burkina Faso are interested in 
the pharmacological effects of the fruits of S. latifolius, hence 
our attention for this plant. The objective of this study is to 
show that in wistar rats pretreated with the aqueous extract 
of the fruits of S. latifolius, the renal damage induced by 
gentamicin is restored.

Materials and Methods
Collection and Authentication of Plant

Sarcocephalus latifolius (Smith) Bruce fruits were 
harvested in Gaoua located in the south-west of Burkina Faso, 
415 km from Ouagadougou. The plant was identified at the 
“Laboratoire de Biologie et Écologie Végétale” of Université 
Joseph KI-ZERBO under number 18028.

Extraction  
The harvested fruits were washed, cut into small pieces 

and dried under ventilation at room temperature. These dried 
fruits were pulverized and 400 g of this powder was macerated 
in 1000 ml of distilled water for 24 hours. The filtrate was 
centrifuged at 2000 rpm for 10 min. The supernatant was 
frozen at -23°C and lyophilized at -52°C and the aqueous 
extract of S. latifolius fruits obtained, was stored at - 4 ° C. 
The extraction yield was 24.23%.

Experimental Animals
Three-months old Wistar rats of either sex weighing 200-

250 g were used for the study. The animals were purchased 
from Department of Traditional Medicine in Bamako. 
Animals were housed at a temperature of 24 ± 2 ºC. A 12/12 
h light and dark cycle was followed. All animals were fed on 
standard balanced diet and provided with water ad libitum.

Gentamicin Induced Kidney Damage 
The methods described by [6, 7] were used. Wistar rats 

of either sex (200-250g) were used. All the animals were 
divided into six groups; each group consisted of five animals. 

They were treated daily for 8 days as follows:

Group I: Neutral control (10 ml/kg Saline p.o.);

Group II: Gentamicin (negative control group): 80 mg/
kg i.p.;

Group III: Vitamin C (positive control group) at 200 mg/
kg + gentamicin 80 mg/kg;

Group IV: Aqueous extract of S. latifolius (100 mg/kg 
p.o.) + gentamicin 80 mg/kg;

Group V: Aqueous extract of S. latifolius (250 mg/kg 
p.o.) + gentamicin 80 mg/kg;

Group VI: Aqueous extract of S. latifolius (500 mg/kg 
p.o.) + gentamicin 80 mg/kg. 

Biochemical, Hematological Estimation 
At the end of the treatment, the rats were anesthetized 

with ether after 16 h of fasting and sacrificed. Blood was 
collected in dry tubes. After centrifugation at 3000 rpm for 
15 minutes the serum was recovered and then stored at -20°C 
for biochemical analysis (blood glucose, urea, uric acid, 
creatinine, total protein, albumin) and ionogram (calcium, 
phosphate, potassium, sodium, chlorine, magnesium, iodine). 
Blood was collected in EDTA tubes for CBC count. After 
dissection the kidneys were removed, rinsed and weighed  
[6, 7].

Preparation of Kidney Homogenate
Kidney (0.20 g) was crushed in a mortar to which Tris-

HCl 50 mM (1 mL) was added. The homogenate (20%) was 
centrifuged at 3600 rpm for 20 minutes. The supernatant was 
used for the determination of oxidative stress parameters.

Assessment of Oxidant/Antioxidant Activity
The method described by [25] was used for the 

determination of reduced glutathione (GSH) in the kidney. In 
each tube was introduced homogenate (0.02 mL) and Ellman's 
reagent (3 mL). After vortexing, the staining was allowed 
to develop staining for 60 minutes at room temperature. In 
the control tube were introduced Tris-HCl 50 mM, KCl 150 
mM, pH 7.4 (0.02 mL) and Ellman's reagent (3 mL). The 
absorbance of each tube was then read at 412 nm against the 
blank.

Determination of Lipid Peroxidation 
The determination of malondialdehyde (MDA) was done 

following the protocol of [24]. In the test tubes was introduced 
the homogenate (2ml) and in the control tube, the buffer Tris-
HCl 50 mM, KCl 150 mM, pH 7.4 (1ml). To each tube was 
added respectively trichloroacetic acid (TCA) 20% (1ml) 
and thiobarbituric acid (TBA) 0.67% (2ml). The tubes were 
capped and incubated for 10 minutes at 90°C in a water bath. 
They were then cooled and centrifuged at 3000 rpm for 15 
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control (p < 0.05). This decrease is marked by a loss of body 
weight of the rats.  Daily pretreatment of rats with the extract 
at all doses caused growth in rats (P>0.05). Growth marked 
by weight gain of rats.

Gentamicin-induced nephrotoxicity significantly 
increased the WBC, RBC, monocytes and hemoglobin 
count. Plant extract doses (500 and 250 mg/kg) significantly 
improved both the WBC, RBC, monocytes and hemoglobin 
count compared with the gentamicin group (Table 3).

The results showed a significant (P<0.05) increase in 
serum uric acid, urea, creatinine, total proteins and glycemia 
concentrations and no significant increase in serum albumin 
concentration in rats treated with gentamicin compared with 
control group. Pretreated of S. latifolius with gentamicin, at 
all doses, significantly (P<0.05) decreased serum uric acid, 
urea, creatinine concentration compared to gentamicin group 
(Figure 1).

The results showed a significant (P<0.05) increase in 
serum sodium, potassium, chloride, calcium concentrations 
and no significant increase (P>0.05) in serum magnesium 
concentration in rats treated with gentamicin compared with 
control group. For the same types of comparison, the serum 
concentration of Phosphate significantly decreased. Co-
administration of Sarcocephalus latifolius with gentamicin, at 
all doses, no significantly (P>0.05) decreased serum sodium, 
chloride, calcium and magnesium concentration compared to 
gentamicin group (Figure 2).

The results showed a significant (P<0.05) increase in 
tissue MDA concentration, a significant (P<0.05) decrease in 

minutes. The supernatant was decanted and the absorbance 
was read at 530 nm against the blank.

Determination of Catalase 
Homogenate (50 µL) and phosphate buffer (0.1 M; pH 

7.5) (750 µL) were introduced into each tube. Add hydrogen 
peroxide (50 mM) (200 µL) and 1 minute later add the 
dichromate/acetic acid solution (2 mL). In the control tube 
was introduced the homogenate (50 µL) and the phosphate 
buffer (0.1M, pH 7.5) (800 µL). The whole set was heated 
at 100 °C for 10 minutes. After cooling, the optical density 
was read at 570 nm. For each tube, the amount of hydrogen 
peroxide remaining in the solution after addition of the acid 
was evaluated using the calibration curve [8].

Statistical Analysis
The data were expressed as mean ± S.E.M. One-factor 

analysis of variance followed by Dunnett's post-test was used 
to analyze the data. The control group was compared with the 
test groups and p < 0.05 was considered significant.

Results
The effects of the extract on relative kidney weight 

are described in Table 1. Daily intraperitoneal injection of 
gentamicin to rats caused a significant (p < 0.05) increase in 
relative kidney weight. Daily pretreatment of rats with the 
extract at all doses did not cause a decrease in kidney weight.

The effects of the extract and gentamicin on the body 
weight of rats are described in Table 2. Gentamicin caused 
a significant decrease in rat growth compared to the neutral 

NaCl
 0.9%

Gentamicin 80 mg/kg
NaCl 
0.9% Vitamin C 200 mg/kg EASL

 500 mg/kg
EASL 

250 mg/kg
EASL 

100 mg/kg
kidneys (g) 0,78 ± 0.09 0.95 ± 0.05 ** 0.68± 0.07 0.55 ± 0.04 0.67± 0.03 0.7 ± 0.05 *

Values are expressed as mean ± SEM; n=5; ≠p < 0.05 when compared to normal control group; *p < 0.05 when compared to gentamicin treated 
group.

Table 1: Effects of gentamicin and aqueous extract of Sarcocephalus latifolius on the relative weights of the kidneys

 
Weight of rats (kg) Weight of rats (kg) 

Weight gain (%)
Day 0 Day 8

NaCl 0.9% 137.7 ± 18.7 150.90 ± 19.55 8.62 ± 3.0

Gentamicin 80 177.3 ± 16.7 160.90 ± 15.43 -10,7 ± 6.1 ≠≠

Vitamin C + Gentamicin 80 145.5 ± 4.00 154.58 ± 4.87 5.80 ± 1.50 *

EASL 500 + Gentamicin 80 164.0 ± 3.80 171.87 ± 3.88 4.52 ± 2.10

EASL 250 + Gentamicin 80 140.0 ± 9.70 145.12 ± 15.31 2.50 ± 3.20

EASL 100 + Gentamicin 80 233.3 ± 20.6 235.27 ± 20.56 2.93 ± 2.71

Table 2: Effects of gentamicin and aqueous extract of Sarcocephalus latifolius on Weight gain

Values are expressed as mean ± SEM; n=5; ≠p < 0.05 when compared to normal control group; *p < 0.05 when compared to gentamicin treated 
group
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  NaCl  0.9%
Gentamicine 80 mg/Kg

NaCl Vitamin C EASL EASL EASL 
0.90% 200 mg/kg 500 mg/kg 250 mg/kg 100 mg/kg

WBC x 109/L 2.57 ± 0.19 
8.95 ± 4.75 ± 5.92 ± 7.32 ± 6.05 ± 

0.27 ≠≠≠ 0.16*** 0.25*** 0.18** 0.17***

MID x 109 /L 0.27 ± 0.02
1.00 ± 0.4 ± 0.47 ± 0.57 ± 0.62 ± 

0.06 ≠≠≠ 0.03*** 0.02*** 0.02*** 0.02***

RBC x 1012/L 6.84 ± 0.14 10.27± 0.18≠≠≠
7.9 ± 8.53 ± 8.88 ± 9.19 ± 

0.30*** 0.19** 0.13* 0.3

HGB g/dl 9.8 ± 0.4 15.95± 0.31≠≠≠
13.22 ± 13.67 ± 15.48 ± 13.72 ± 

0.35** 0.56* 0.39 0.25*

Values are expressed as mean ± SEM; n=5; ≠p < 0.05 when compared to normal control group; *p < 0.05 when compared to gentamicin treated 
group.

Table 3: Effects of gentamicin and aqueous extract of Sarcocephalus latifolius on white blood cells, red blood cells, monocytes, hemoglobin

 
Figure 1: Effects of gentamicin and aqueous extract of Sarcocephalus latifolius on serum uric acid, urea, creatinine, albumin, total proteins 
and glycemia. 
Values are expressed as mean ± SEM; n=5; ≠p < 0.05 when compared to normal control group; *p < 0.05 when compared to gentamicin treated 
group.
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Figure 2: Effects of gentamicin and aqueous extract of Sarcocephalus latifolius on serum electrolytes.

Values are expressed as mean ± SEM; n=5; ≠p < 0.05 when compared to normal control group; *p < 0.05 when compared to gentamicin treated 
group.

Figure 3: Effects of gentamicin and aqueous extract of Sarcocephalus latifolius on oxidative stress parameters.

Values are expressed as mean ± SEM; n=5; ≠p < 0.05 when compared to neutral control group; *p < 0.05 when compared to gentamicin treated 
group.



DA Filkpièrè Léonard, et al., J Pharm Pharmacol Res 2023
DOI:10.26502/fjppr.066

Citation:	DA Filkpièrè Léonard, BALLO Mahamadou, SOUDRE Albert, TINDANO Basile, BAH Sékou, BAYALA Balé. Effect of Sarcocephalus 
Latifolius B. Aqueous Extract Fruits on Gentamicin-Induced Nephrotoxicity in Rats. Journal of Pharmacy and Pharmacology Research  
7 (2023): 12-19.

Volume 7 • Issue 1 17 

GSH concentration and catalase activity in gentamicin-treated 
rats compared with the control group. Co-administration of S. 
latifolius and gentamicin, at all doses, resulted in a significant 
(P <0.05) increase in serum GSH concentration and no 
significant increase in catalase activity (P >0.05) compared 
with gentamicin group. The extract, at all doses, caused a no 
significant increase in tissue MDA concentration compared 
with gentamicin group. (Figure 3).

Discussion
Gentamicin-induced renal injury is related to its 

preferential accumulation in the proximal convoluted tubules 
of the kidney. This results in loss of brush border integrity [9]. 
Mechanisms of gentamicin-induced nephrotoxicity include 
generation of free radicals, increased lipid peroxidation, 
and decreased activity of endogenous antioxidants, renal 
inflammation characterized by macrophage infiltration and 
subsequent release of pro-inflammatory cytokines associated 
with stress-induced NF-κB activation, acute tubular necrosis, 
and glomerular congestion, resulting in decreased glomerular 
filtration rate and renal dysfunction [10, 11].

Electrolytes are essential ions in the blood for homeostasis. 
However, impaired renal function due to exposure to toxic 
substances can lead to irregularities in body electrolyte 
levels [12]. Gentamicin interferes with G protein-coupled 
receptors and prevents cAMP formation in the kidney. 
Thus, gentamicin reduces the expression of aquaporin-2 
channels via the cAMP/arginine vasopressin signaling 
pathway. It inhibits various transporters located in the cell 
membranes of the brush border, but also of the basolateral 
membrane. This causes electrolyte abnormalities. Transport 
inhibition affects both tubular reabsorption and cell viability. 
Hence necrosis or apoptosis [13, 14]. This will result in the 
retention of plasma ions such as sodium and potassium. The 
consequence is an increase in plasma sodium [11]. Aqueous 
extract of S. latifolius contains phenolic antioxidants that are 
believed to increase the activity of Na+/K+ ATPase pumps 
and thus regulate sodium and potassium excretion [15]. The 
beneficial effects of S. latifolius extract on renal function 
can be attributed to these flavonoids. Aqueous extract of S. 
latifolius (250 and 500 mg/ kg) improved the serum levels of 
the electolytes measured. 

Gentamicin administration stimulated catalase activity, 
increased malondialdehyde and total protein levels, and 
decreased serum glutathione levels. The elevated levels of 
malondialdehyde and total protein indicate increased free 
radical generation and lipid peroxidation in gentamicin-
induced nephrotoxicity. These levels were significantly 
decreased in rats treated simultaneously with S. latifolius 
extract and gentamicin. The extract increased glutathione 
levels and inhibited catalase activity. Similar results have 

also been reported by other researchers [16, 17]. It seems 
that these results are related to the antioxidant property of 
the extract.

Gentamicin reduces urine concentration by suppressing 
Na+/K+ ATPase. This leads to leukocyte infiltration (white 
blood cells, monocytes) and necrosis of renal tubular cells 
[11]. Blood contains red blood cells and in case of anemia, 
the number of red blood cells decreases. This pathology is 
a consequence of renal failure. Indeed, the kidneys produce 
erythropoietin (EPO) which stimulates the production of red 
blood cells, and therefore hemoglobin. When kidney function 
decreases, the body produces less and less EPO. The growth 
of red blood cells is inhibited and anemia sets in.

Our results showed that serum urea, uric acid and 
creatinine, albumin, glycemia and relative kidney weights 
were significantly reduced in the groups of rats given the 
extract compared to the gentamicin treated group. These data 
suggest that the extract is effective in reducing blood urea, 
creatinine and uric acid in rats with gentamicin-induced 
nephrotoxicity. The extract could have a diuretic effect. The 
elevated blood uric acid level associated with nephrotoxicity is 
due to stimulation of xanthine oxidase and stimulation of renal 
reabsorption of urate The protective role of the extract can be 
explained by an inhibitory action on urate in the rat kidney. The 
extract would inhibit the effect of xanthine oxidase and free 
radical scavenging [18, 20]. [21] showed that fruits are good 
sources of macro and micro nutrients. This could explain the 
weight gain seen by rats treated with Sarcocephalus latifolius 
fruits extract. [22] showed that the fruits of Sarcocephalus 
latifolius contain vitamins A, C and E with a predominance 
of vitamin C. The vitamin C confers nutritional and even 
medicinal properties to the plants. Indeed, vitamins C and E 
are known to be good antioxidants. Consumption of the fruit 
could therefore be useful in combating oxidative stress. [23] 
showed that the ethanolic extract of Sarcocephalus latifolius 
fruits and leaves each contain triterpenes, tannins, flavonoids, 
alkaloids, steroids and saponins. The treatment of nephritis in 
our study is explained by the presence of tannins used against 
inflammation. The anti-oxidant power of the extract would 
be due to flavonoids which are known for their antioxidant 
property.

Conclusion

The present study demonstrated the nephroprotective 
effect of the aqueous extract of Sarcocephalus latifolius 
against the toxicity of gentamicin. The study confirms the 
use of the fruits of this plant by the local populations in the 
treatment of renal diseases. The nephroprotective effect of the 
aqueous extract of S. latifolius would be due to its antioxidant 
and anti-inflammatory capacity. The fruits of S. latifolius 
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could be an alternative in the fight against acute kidney 
diseases. Future experimental studies in toxicity and renal 
histology could be investigated to confirm the present study.
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