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ABSTRACT
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prostrata hydroalcoholic leaves extracts against gentamicin induced nephrotoxicity in wistar
rats for 8 days. Gentamicin induced nephrotoxicity was well manifested by significant

increase in renal parameters like serum uric acid, serum urea, serum creatinine, blood urea
nitrogen and weight of kidney. The oral administration of hydroalcoholic leaves extracts of
Eclipta prostrata (250mg/kg and 500mg/kg,p.o) along with gentamicin reversed these altered
parameters to normal level when compared with standard cystone (S5ml/kg; p.o). The
histopathological investigation of kidney was also supported nephroprotective activity of
Eclipta prostrata. Hence from all the results, it is concluded that Eclipta prostrata possess
nephroprotective activity due to its antioxidant property.
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1. INTRODUCTION

Gentamicin, an aminoglycoside class of bactericidal
antibiotic, is effective against Gram-negative bacteria
infections’. However, the clinica use of gentamicin is
limited by its major drawback, acute renal failure®.
Gentamicin induced nephrotoxicity is characterized by
increased levels of serum creatinine and blood urea nitrogen,
decreased glomerular filtration rate and morphological
dterations * *. The Kidneys play an important role in the
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maintenance of our endocrine, acid-base baance, blood
pressure and erythropoiesis. Nephrotoxicity is renal
dysfunction that arises as a direct result of exposure to
external agents such as drugs and environmental chemicals®.
This nephrotoxicity in the form of acute renal failure occurs
in 10-30% of patients receiving gentamicin®’. Although it is
generally reversible upon drug discontinuation but it
complicates the patient’s condition, prolongs the hospital
stay and increases the medical expenditure®.

Renal disease is the ninth leading cause of death.
Approximately, 19 million adults have chronic renal disease
and an estimated 80,000 persons have chronic kidney failure
diagnosed annually in India. Recent literature, have shown a
prevalence of chronic rena failure of 0.16% and 0.79% in
India. Nephrotoxicity is the third most common problem of
the renal system with an estimated lifetime risk of 2-5% in
Asia, 8-15% in Europe and America and around 20% in the
Middle East®.

Eclipta Prostrata (L.)L (family, Asteraceae) is popularly
known as false daisy or Bhingaraj. The plant has been
reported to contain phytosterol, B-amyrin, triterpenes such as
ecalbatin, echinocystic acid, flavones such as Iuteolin and
coumarin®®. The whole plant is used as a stimulant. The
flowers are used for their analgesic, antispasmodic,
fungicidal, digestive, bactericidal and vulnerary properties.
The plant is known to have some important pharmacological
activities such as  hepatoprotective, antimicrobial,
antioxidant, anti-inflammatory, antiviral,
immunomodulatory and analgesic activity'. Hence the
present  studyis undertaken to evaluate the
nephroprotective effect of these plant against gentamicin
induced nephrotoxicity in experimental animal model.

2. MATERIAL AND METHOD
Preparation of plant extract:
Eclipta prostrata |eaves were obtained from herbal garden of
Nizam Institute of Pharmacy and were authenticated by
botanist.100gram of Eclipta prostrata leaves were shade
dried and powdered. Eclipta prostrata extract was prepared
by suspending dry leaf powder in water and ethanol in ratio
of 1:3 and stirring it overnight at 50°C, followed by filtration
under sterile conditions. The filtrate was vacuum dried at
50°C to remove the solvent completely, weighed and
reconstituted in distilled water.
Phytochemical Screening
Phytochemical  investigation was carried out on
hydroalcoholic leaves extract of Eclipta prostrata for
detection of various phytochemicals by following standard
methods 22,
Experimental Animals
Wistar rats (150-200 g) of both sexes were obtained from the
animal house of Nizam Ingtitute of Pharmacy. Before and
during the experiment, rats were fed with standard diet (Gold
Moher, Lipton India Ltd). After randomization into various
groups and before initiation of experiment, the rats were

acclimatized for a period of 7 days under standard
environmental conditions of temperature, and dark/light
cycle and relative humidity. Animals described as fasting
were deprived of food and water for 16 h ad libitum. All
animal experiments were carried out in accordance with the
guidelines of CPCSEA and study was approved by the IAEC
(Ingtitutional animal ethical committee) with registration
no:1330/ac/10/CPCSEA.

Acute Toxicity Testing

The acute oral toxicity was carried out in wistar rats, as per
the Organization for Economic Cooperation and
Development (OECD) guidelines 425. The dose 2g/kg, was
used, which did not show any kind of toxic effects on
animals. In this experiment, we have selected 250 mg/kg and
500 mg/kg as test doses.

Gentamicin Induced Nephrotoxicity in Rats*:

The rats of either sex were divided into 5 groups of 6 each.

Group| : Vehicle control

Group Il : Nephro toxic control(Gentamicin 100 mg/kg)
Group Il : Eclipta prostrata (250 mg/kg,p.o) + Gentamicin
(100 mg/kg)

Group IV : Eclipta prostrata (500 mg/kg,p.0) + Gentamicin
(100 mg/kg)

Group V Standard polyherbal drug cystone (5 mi/kg;

p.o) + Gentamicin (100 mg/kg)
Experimental procedure
The gentamicin treated groups received 100 mg/kg/day
gentamicin by the intraperitoneal (i.p.) route. Rats in the
group | were given sterile saline solution for 8 days. Group
Il received 100 mg/kg gentamicin i.p aone for for 8 days.
Group 1l received 100 mg/kg gentamicin i.p. and Eclipta
prostrata 250 mg/kg/ p.o. for eight days and Group IV
received 100 mg/kg/ gentamicin i.p. and Eclipta prostrata
500 mg/kg/p.o. for eight days. Group V received 100 mg/kg/
gentamicin i.p. and standard polyherbal drug cystone (5
ml/kg; p.o) for eight days.
After dosing on the 8" day, blood samples were collected via
cardiac puncture method at the end of these 24 h. The serum
was rapidly separated and processed for determination of
serum creatinine, serum uric acid, serum urea and blood urea
nitrogen, using commercialy available kits of Span
Diagnostics. Three rats per group were sacrificed and both
kidneys were isolated from each rat. The kidneys were
weighed and processed for histopathological examination.
Histopathology of the Kidney
The kidneys were sectioned longitudinally in two halves and
were kept in 10% neutral formalin solution. Kidneys were
processed and embedded in paraffin wax and sections were
taken using a microtome. The sections were stained with
hematoxylin and eosin and were observed under a
computerized light microscope.
Statistical analysis
The data obtained was analyzed using one-way ANOVA
followed by Dunnet's multiple comparison test. P < 0.01 was
considered significant.
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3.RESULTS

Results of the preliminary phytochemical investigation on
Eclipta prostrata leaves are shows the presence of
terpenoids, glycosides, alkaloids, sterol, flavonoids, volatile
oils and saponins. Animals in Group Il (Nephrotoxic group)
showed significant increase in serum urea, serum creatinine,
serum uric acid, blood urea nitrogen and kidney weight.
While extract treated group (Group Il -1V) showed
significant reduction in above parameters, which were
compared with standard cystone treated group (Group V).

Table 1: Effect of Eclipta prostrata on biochemical parameters in
gentamicin induced Nephrotoxic rats.

Groups Serum  uregSerum Serum uricBlood  uregWeight of]

(mg/dL) creatinine |acid(mg/ dLjnitrogen (mg/kidney (g)
(mg/ dL) dL)

Control 54.2¢1.20 [1.22+0.32 [2.98+0.52 [18.24+2.26 |0.86+0.68

Gentamicin [95.04+3.12 [3.28+0.98 [6.25+1.24 42.29+2.49 |[1.40+0.24

Gentamicin

EAipta 176 2642 26+ [2.1240.48* [3.82+1.54% 30.981.24% [1.22+0.32*

orostrata .26+2. . . . . .98+1. .22+0.

(250 mg/kg)

GentamicinH

EAIPR o9 15+4.34++(1.48+0.64**(3.2040.42H22.48:+1.34+/0.98£0.86**

prostrata T S R S R

(500 mg/kg)

Gentamicin+52.8+2.98**

Cystone (5 1.28+0.24**3.06+0.18**[20.04+2.15**|0.90+0.28* *

ml/kg)

Valuesare expressed as mean+SEM. n=6 ratsin each group
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gentamicin induced Nephrotoxic rats
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gentamicin induced Nephrotoxic rats
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4. DISCUSSION
Several phytochemical constituents of Eclipta prostrata have
reported, with multiple and diverse pharmacological
activities. Oleanolic acid from Eclipta prostrata is known to
possess both antidiabetic and anticancer effects. It can
directly modulate enzymes connected with insulin
biosynthesis, secretion, and signaling™. Many reports have
shown that ursolic acid possess anticancer, antioxidant, anti-
inflammatory, antiwrinkle, antimicrobial, and
hepatoprotective activities'®"’. The cardioprotective role of
luteolin obtain from Eclipta prostrata has been shown in
cardio myocytes  following ischemia-reperfusion,
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recommending that the compound can form the basis for
preventing and treating cardiovascular illnesses'®.

Apigenin obtain from Eclipta prostrata has been described as
a chemopreventive agent’®. The compound aso has anti-
inflammatory and antioxidant properties. The compound
may also known have a beneficia effect in neurological and
cardiovascular disorders®.

In the present research, phytochemical anaysis of leaf
extract showsthe presence  of terpenoids, glycosides,
akaloids, sterol, flavonoids, volatile oils and saponins.
Nephrotoxicity is a standout amongst the most widely
recognized kidney issues and happens when body is
presented to a medication or poison®’. Various therapeutic
agents can unfavorably affect the kidney resulting in acute
renal failure, chronic nephritic syndrome and interstitial
nephritis”?. Exposure to chemical reagents like ethylene
glycol, carbon tetrachloride, sodium oxalate and heavy
metals such as lead, mercury, cadmium and arsenic also
induces nephrotoxicity Provoke acknowledgment of the
ailment and suspension of dependable medications are
generally the main essential treatment®,

Medicina plants have nephroprotective properties due to the
presence of various complex chemical substances. Early
literatures had reported various herbs for the cure of renal
disorders. Co-administration of various nephroprotective
plants along with different nephrotoxic agents which may
attenuate its toxicity.

The term rena failure denotes failure in excretory function
of the kidney, leading to retention of nitrogenous waste
products in the blood®. In addition there is a failure of
regulation of fluid and electrolyte balance aong with
endocrine dysfunction”®. Medicinal plants extracts have been
used by traditional medical practitioners for the treatment of
kidney disorders for centuries. Gentamicin which is widely
used aminoglycoside antibiotic, known to induce
nephrotoxicity in man and experimental animals®.
Gentamicin induced nephrotoxicity is characterized by
significant elevation of urea and creatinine levels in plasma
as well as urine, uric acid severe proximal tubular necrosis,
renal failure?”?. Several studies have been reported that
oxygen-free radicas are considered to be important
mediators of gentamicin induced acute renal failure % .
Therefore agents with antioxidant property can be used for
the treatment of gentamicin induced nephrotoxicity

In the present study the results summarized in Table 1 show
the effect of gentamicin alone and in simultaneous treatment
with hydroalcoholic leaces extract of Eclipta prostrata (250
mg/kg)and (500 mg/kg) on the seruml parameters.
Gentamicin treatment resulted in significant in significant
increase in serum urea, serum creatinine, serum uric acid,
blood urea nitrogen and kidney weight. Administration of
hydroalcoholic leaves extract of Eclipta prostrata in dose of
250mg/kg and 500mg/kg for 8 days caused had protection
from deleterious effect of Gentamicin on above physical
parameters. There was less reduction in body weight in

group Il and group IV as compared to control group.
Phytochemical screening of the extracts revedled the
presence of terpenoids, glycosides, akaloids, sterol,
flavonoids, volatile oils and saponins. As per the findings,
the secondary metabolite, flavonoids is present in the plant
which is antioxidant in nature®. This may be responsible for
kidney protective activity. The results show that Eclipta
prostrata protects against gentamicin induced kidney injury.
Where as co-administration of extract with gentamicin
showed minimal cellular damage and decrease the tubular
congestion and glomerular congestion dose dependently
(Table 1 and Figure 3-4). The histopathological study also
proved that the Eclipta prostrata extract has
nephroprotective activity by having antioxidant property.

Histopathology of kidney:

Group IV

Group III

Group I: shows normal tubules; Group Il: Gentamicin (100 mg/kg) treated
group shows extensive and marked necrosis of tubule; Group IlI:
Gentamicin + Eclipta prostrata (250 mg/kg) treated group shows limited
damage of tubules;, Group 1V: Gentamicin + Eclipta prostrata (500 mg/kg)
treated group shows slight degenerative change in tubules;, Group V:
Gentamicin + standard Cystone shows normal tubular.

5. CONCLUSION
The results of our study showed that treatment with
hydroalcoholic extracts of Eclipta prostrata showed
significant protection against nephrotoxicity induced by
gentamicin treatment. However, daily treatment with Eclipta
prostrata (250mg/kg and 500mg/kg) for 8 days conferred
nephroprotection on gentamicin induced rats in a dose
dependent fashion offered maximum protection. The
beneficial effect of Eclipta prostrata suggested by
biochemical findings and supported by histological evidence
in gentamicin toxicity might be due to scavenging effect of
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extract. These findings indicate that Eclipta prostrata extract
possesses nephrotoxicity effect due to its antioxidant
properties.
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