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ABSTRACTS
In traditional medicine, different parts of Elephantopus scaber Linn are highly valued for the treatment of array of human diseases including cardiotonic,
diuretic, hepatoprotective, antimicrobial, anti-inflammatory activity etc. In the present study, single oral dose (200-600 mg/kg/day for 7 days) of ethanolic leaf
extract of Elephantopus scaber Linn. Leaves were studied for its nephroprotective effect on albino rats. In the study of gentamicin induced nephrotoxicity,
thirty adult male Wistar rats were evenly divided into five groups of six animals each. The treated groups, which were pretreated with the dose of 200, 400 and
600 mg/kg body weight per day of leaf extract respectively one hour before each dose of the nephrotoxicants for seven days and compared with control group.
On 7th day, the blood samples of all the groups were taken for biochemical examination on different parameters i.e. serum levels of urea, protein and
creatinine, as well as quantitative ionic estimation of some ions like sodium, potassium, chloride, bicarbonate etc. Histological analysis of rat kidneys and body
weight as well as kidney wt were also observed. In the study of gentamicin induced nephrotoxicity on rats, the dose of tested extract at 200–600 mg/kg/day
significantly (p < 0.01) decreases the levels of serum creatinine, total protein and serum urea but shows slightly increase on the electrolyte levels in dose
dependent manner. The nephroprotective effect of Elephantopus scaber could be due to flavonoid content and the inherent antioxidant moieties in the extract.
The ethanolic extract of Eelphantopus scaber leaves could constitute a lead to discovery of a novel drug for the treatment of drug-induced Nephrotoxicity.
Key words: Elephantopus scaber Linn, gentamicin-induced nephrotoxicities, serum creatinine, serum urea, nephroprotective effect.
Abbreviation: EESL: Ethanolic extract of Elephantopus scaber Leaves, i.p.: Intraperitoneal, p.o.: Per Oral.

INTRODUCTION
Nephrotoxicity is a poisonous effect due to drugs and its
overdosage on the kidneys. A number of antibiotics including
the penicillin, cephalosporins, tetracyclines as well as
aminoglycosides
and
sulfonamides,
are
potential
nephrotoxicants. The drug induced nephrotoxicity is
manifested functionally by decreased urine concentrating
capacity, tubular proteinuria, lysosomal enzymuria, mild
glucosuria, decreased ammonium excretion and lowering of
glomerular filtration rate1. Gentamicin is an antibiotic that
exhibits a broad spectrum of activity and is particularly
valuable in severe sepsis. Its use is restricted due to
development of ototoxicity and nephrotoxicity. At
physiological pH, the drug is highly charged and water
soluble, and therefore it is practically unable to diffuse
through biologic membranes. Nephrotoxicity has been related
to a selective accumulation of gentamicin in the renal
cortex2,3. Approximately 8% to 26% of patients who receive
aminoglycosides for more than 7-10 days develop mild renal
impairment which is almost always reversible. It usually
presents as gradually worsening non oliguric renal failure and
sometimes acute tubular necrosis may occur.
Elephantopus scaber popularly known as Elephant’s foot,
(Asteraceae) is a scabrescent aromatic herb distributed in the
moist deciduous forests of central Western Ghats. As per the
traditional claims, roots were used as an antipyretic,
cardiotonic and diuretic4. Decoction of roots and leaves is
used as emollient and given in dysuria, diarrhoea, and
dysentery and in stomachic pain5. The methanolic extract of
leaves is applied externally to treat eczema and ulcers6.
Phytochemically the plant has been reported to contain
sesquiterpenes lactones deoxyelephantopin, isodeoxyelephantopin and scabertopin7. It also contains epifriedelinol,

lupeol and stigmastero8. The pharmacological properties of
the leaf extracts have been evaluated for diuretic9, antiinflammatory10, and hepatoprotective properties11. However,
no work is reported related to nephroprotective effect of E.
scaber. Therefore, the present study was designed to
investigate the nephroprotective effect of the ethanolic extract
of E. scaber leaves on gentamicin induced nephrotoxicity in
Wistar rats.
MATERIALS AND METHODS
Plant material
Leaves of E. scaber Linn were collected from local area of
Bhopal, India. The species was identified and authenticated at
the Department of Botany, The City College, Jiwaji
University Gwalior, Madhya Pradesh, where the plant
voucher specimen number F/Herb/2010/3406 was deposited.
Preparation of ethanolic extract
The dried leaves were reduced to coarse powder and
macerated with ethanol for 48 hours and then filtered. The
filtrate was evaporated under vacuum to obtain dried extract
(9.28 % w/w). The dried extract was stored in a cool and dry
place in a desiccator. The extract thus obtained was subjected
for evaluation of nephroprotective activity. The test samples
of ethanolic extract were suspended gum acacia in distilled
water prior to its use for animal studies.
Treatment of animals
Wister rats (125-150 gm) of either sex housed in standard
conditions of temperature (22 ± 2°C), relative humidity (55 ±
5%) and light (12 hrs light/dark cycles) were used. They were
fed with standard pellet diet and water ad libitum. The
experimental protocol was approved by Institutional Animal
Ethical Committee as per the CPCSEA guidelines, Ministry
of Social Justice and Empowerment, Government of India.
Gentamicin induced nephrotoxicity study
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The present animal study was conducted on gentamicin
model; the rats were systematically randomized into five
groups of 6 rats each such that the differences in the average
weights between and within groups do not exceed ± 20% of
the average weights of all the rats. Twelve hours before the
experiment began, the rats were fasted of feed but distilled
water was made available ad libitum.
The rat of groups I and II served as untreated and gentamicin
control respectively, while rats of group III, IV and V were
pretreated with single dose of 200mg/kg/day, 400mg/kg/day
and 600mg/kg/day, p.o of EESL for 7 days respectively, 1
hour before the i.p. injection of 80 mg/kg/day of gentamicin
12-14
.
Biochemical assays
At termination of the experiment on the 7th day, the rats were
fasted overnight. On the 8th day, the fasted rats were
sacrificed under diethyl ether anesthesia and blood samples
for serum creatinine, total protein and urea were collected
into plain sample bottles. Blood samples were obtained by
cardiac puncture with 21G needle mounted on 5mL syringe.
The animals were analysed according to standard methods for
effect of the extract on various biochemical parameters of rats
such as serum creatinine by Alkaline Picrate Method
(CREST BIOSYSTEMS, Division of Coral Clinical
Systems), total protein by Biuret Method (CREST
BIOSYSTEMS) and serum urea by DAM method (Span
Diagnostics Ltd., Surat, India) as well as some plasma ionic
estimations like sodium, potassium, chloride, bicarbonate etc.
Elevation of urea and creatinine level in the serum was taken
as the index of nephrotoxicity15-17.
Histopathological studies of rat kidneys
Kidneys of sacrificed animals were identified and carefully
dissected out for histopathological studies. After rinsing in
normal saline, sections were taken from each harvested
kidney. The tissue was fixed in 10% formal-saline,
dehydrated with 100% ethanol solution and embedded in
paraffin. It was then processed into 4-5m thick sections
stained with hematoxylin-eosin and observed under a
photomicroscope (magnification power-40X).
Statistical analysis
Results were expressed as the Mean ± standard error means
(S.E.M.). The comparison of data within groups was
performed by the analysis of variance using ANOVA test.
Significant difference between control and experimental
groups was assessed by Dunnett’s test. A probability level of
less than 1 % (P < 0.01) was considered significant. The
statistical analysis was made by suing Systat 7.0.
RESULT AND DISCUSSION
Effect of EESL 200-600mg/kg/day, p.o on the average
body weight and kidney weight of gentamicin induced
nephrotoxic rats.
Table 1 and Table 2 shows the effect of single oral dose of
200-600mg /kg/day of EESL on the average body weight on
gentamicin (80mg/kg) induced nephrotoxic rats for 7 days.
As indicated in the table, repeated i.p. injection with
gentamicin induced significant (p < 0.01) progressive weight
loss of whole body as well as kidney in the treated rats.
However, body weight was significantly (p < 0.01) enhanced
by EESL treatment in dose related manner. On the other
hand, kidney weight was significantly (* p < 0.01) recovered
by EESL treatment in gentamicin induced nephrotoxic rats.

Effect of graded oral doses of EESL on serum creatinine,
total protein, serum urea and plasma electrolyte
concentrations in gentamicin induced nephrotoxic rats.
Administration of EESL 200-600mg/kg/day, p.o prior to
treatment with gentamicin was found to protect the animals
from kidney injuries. Table- 3 indicates that the serum
creatinine, total protein and serum urea levels were found to
be significantly increased in rats treated with only
gentamicin; whereas treatment with the EESL 200600mg/kg/day significantly (p < 0.01) lowered their levels in
the treated animals though dose dependent fashion as
compared to negative control (Figure 1-3). However, the
levels of some ions like sodium, potassium, chloride and
bicarbonate concentration were slightly increased by the
administration of the extract (Table 4).
Histopathological examination of sections from rat kidney
treated with gentamicin show severe and generalized tubular
epithelial cell necrosis associated with diffuse tubular lumina,
blood vessel congestion, inflammatory cells etc. Kidney
sections from rats pretreated with 200, 400 mg/kg body
weight doses of Elephantopus scaber before gentamicin
administration showed generalized degeneration and necrosis
of tubular epithelial cells; diffuse moderate degeneration and
necrosis of tubular epithelial cells; and generalized and
severe degeneration and coagulative necrosis of tubular
epithelial cells respectively with dilated hypocellular tubules
and proteinaceous material in tubular lumina in all treatment
groups. The 600 mg/ kg dose of Elephantopus scaber
provided the best histological protection against gentamicin
renal tubular damage (Figure 4a-e).
There is positive correlation between oxidative stress and
Nephrotoxicity18. Gentamicin induces nephrotoxicity by
causing renal phospholipidosis through inhibition of
lysosomal hydrolases i.e.
sphingomyelinase and
phospholipases or in addition to causing oxidative stress19.
Drug induced nephrotoxicity is usually associated with their
accumulation in renal cortex, dependent upon their affinity to
kidneys and on kinetics of drug trapping process. The
nephrotoxicity of certain drug are often associated with
marked elevations in blood urea nitrogen, serum creatinine
and acute tubular necrosis20.
Thus, biochemical parameters such as blood urea, serum
creatinine, creatinine clearance, enzyme urea and urinary
excretion have been used to investigate drug-induced
nephrotoxicity in animals and man21. In the present study,
gentamicin-induced nephrotoxicities were established by
single daily i.p. injection of the nephrotoxins, for 7 days.
These toxicities were characterized by marked (p < 0.01)
elevations in the circulating levels of blood urea, total protein
and serum creatinine and histological features of tubule
nephritis in the model control (group II) rats when compared
to untreated (group I) rats. However, these changes were
attenuated by pretreatments with single, daily, graded oral
doses of EESL for 7 days, in dose related fashion. EESL at
the oral doses of 400 and 600mg/kg/day significantly (p <
0.01) lowered acute elevations in the serum concentrations of
blood urea, total protein and serum creatinine, maintaining
their values within the normal range when compared to the
200mg/kg/day of EESL treated rats and model control rats.
The results of the investigation reveal that the ethanolic
extract of Elephantopus scaber possessed significant
protective effect against gentamicin induced nephrotoxicity
and the effect was found to be in a dose dependent manner.
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The present study demonstrates that gentamicin induce renal
injury as evident from the elevated serum urea, total protein
and creatinine levels and also from the histopathological
features of acute renal failure. Treatment with Elephantopus
scaber extract restored the elevated serum urea and creatinine
level, indicating its significant nephroprotective effect. The
nephroprotective activity elicited by the extract might be due
to flavonoid content and its antioxidant nature. In the near
future, Elephantopus scaber could constitute a lead to
discovering a novel drug which will be useful in treatment of
drug-induced Nephrotoxicity.
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Table 1. Effect of graded oral doses of EESL on average body weight in gentamicin induced rats.
Group
Average body weight (g) of rat
Day 0
Day 7
Control group
139.82 ± 0.325
149.82 ±0.013
Gentamicin (80mg/kg)
140.33 ± 0.427
128.66 ± 0.234**
Gentamicin + 200mg/kg EESL
141.83 ± 0.019
133.56 ± 0.03**
Gentamicin + 400mg/kg EESL
140.33 ± 0.246
139.88 ± 0.556**
Gentamicin + 600mg/kg EESL
140.00 ± 0.301
143.37 ± 0.590 **
The data are expressed as Mean ±S.E.M (n=6). Significant differences in each group versus the control were as follows:
** P < 0.01.
Table 2. Effect of graded oral doses of EESL on the average kidney weight in gentamicin induced rats.
Dose group
Wet Weight (gm)
Kidney
1.5 ± 0.01
Control D0
Control D7
1.61 ± 0.013
Gentamicin (D7).
1.31 ± 0.067**
Gentamicin + 200mg/kg EESL (D7)
1.38 ± 0.012**
Gentamicin + 400mg/kg EESL D7)
1.47 ± 0.019**
Gentamicin + 600mg/kg EESL (D7)
1.55 ±0.017**
The data were expressed as Mean ± S.E.M; n=6. Significant differences in each group versus the control were as follows:
** P < 0.01. D0- On 0th day and D7 – On 7th day.
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Table 3. Effect of gentamicin and graded oral EESL on serum creatinine, total protein and Serum urea in treated rats for 7
days.
Groups
Parameters
(mg/dl)
Control
Gentamicin
Gent+ 200mg
Gent+ 400mg
Gent + 600mg
(80mg/kg)
(EESL)
(EESL)
(EESL)
Creatinine
0.93 ±0.093
4.27 ±0.276**
3.57 ±0.076**
2.88 ±0.098**
1.91 ±0.126**
Total Protein
3.61±0.12
6.09 ±0.09**
5.33 ±0.072**
4.57 ±0.049**
4.13 ±0.078**
Serum Urea
32.8 ± 1.26
88.4 ±3.07**
69.2 ±2.55**
51.3 ±1.33**
36.7±2.78 **
The data were expressed as Mean ± SEM (n=6). Significant differences in each group versus the control were as follows:
** P < 0.01.
Groups
I
II
III
IV
V

Table 4. Effect of EESL on some kidney function parameters of rat
Dose
Na+(mmol/L)
K+(mmol/L)
CL-(mmol/L)
HCO-3
Control
144.62±2.24
4.43±0.13
92.60±0.61
22.20±0.77
Gentamicin (80mg/kg)
141.68 ± 1.49
3.98±0.25
91.00±0.54
21.75±1.02
Gent.+ 200mg (EESL)
143.21±2.13
4.35±0.17
93.50±2.39
20.50±0.49
Gent + 400mg (EESL)
145.21±1.84
4.41 ±0.29
94.20±1.68
21.60±0.46
Gent + 600mg (EESL)
145.63±2.98
4.47 ±0.32
95.33±0.56
21.00±0.36
Data were expressed as Mean ± SEM (n =6) and not significant, when compared with control.

Table 5. Effect of EESL in histopathological features of the kidney in the gentamicin model
Histopathological features
Group I
Group II
Group III
Group IV
Group V
Glomerular congestion
+
Tubular costs
++
+
Peritubular congestion
++
Epithelial desquamation
++
+
Blood vessel congestion
++
Inflammatory cells
++
+
-

Fig-1.Total protein concentrations in rats
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Fig-2. Serum creatinine concentrations in rats

Fig-3. Serum urea concentrations in rats

(a)

(b)

(c)

(d)
(e)
Fig. 4 (a-e). Effects of EESL on histomorphology of rat kidney at 40X magnification (a) Control. (b) Treatment with
gentamicin 80mg/kg/day b.w. p.o for 7 days. (c) Treatment with 80mg/kg/day b.w. gentamicin and 200mg/kg/day b.w.
p.o. EESL for 7 days (d) Treatment with 80mg/kg/day b.w. gentamicin and 400mg/kg/day b.w. p.o. EESL for 7 days (e)
Treatment with 80mg/kg/day b.w. gentamicin and 600mg/kg/day b.w. p.o. EESL for 7 days.
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