
 

www.ijbcp.com                               International Journal of Basic & Clinical Pharmacology | May-June 2016 | Vol 5 | Issue 3    Page 841 

IJBCP    International Journal of Basic & Clinical Pharmacology 

Print ISSN: 2319-2003 | Online ISSN: 2279-0780 

Research Article 

Nephroprotective effect of ethanolic extract of abutilon indicum              

root in gentamicin induced acute renal failure 

Jacob Jesurun RS*, Lavakumar S. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

INTRODUCTION 

The term acute renal failure (ARF) is at present called 

acute kidney injury (AKI). AKI is a reversible condition 

in which there is a sudden decline in renal function, 

manifested by elevated SCr and BUN which occurs in 

hours to days to weeks.
1 

 

Acute kidney injury is associated with increased 

mortality and morbidity in undeveloped and developing 

countries. Acute kidney injury previously termed as acute 

renal failure (ARF) is reversible condition where there is 

an abrupt decline in renal function, manifested by acute 

elevation in plasma blood urea nitrogen (BUN) and 

serum creatinine, occurring in hours to days to weeks.
2
 

 

AKI is defined as per kidney disease improving global 

outcome (KDIGO) clinical practice guidelines, AKI is 

any of the following increase in serum creatinine (sCr) 

by≥0.3 mg/dl (≥26.5 umol/l) within 48 hours; or an 

increase in serum creatinine to ≥1.5 times baseline, which 

is known or presumed to have occurred within the 

preceding 7 days; or a urine volume <0.5 ml/kg/h for 6 

hours.
3
 

The incidence of AKI is 2,147 and 4,085 per million 

populations per year (pmp) in developing and developed 

countries respectively.
4,5

  

ABSTRACT 

Background: The term acute renal failure (ARF) is at present called acute 

kidney injury (AKI). AKI is a reversible condition in which there is a sudden 

decline in renal function, manifested by elevated SCr and BUN which occurs in 

hours to days to weeks. The present study was to evaluate the nephron 

protective effect of abutilon indicum root in gentamicin induced acute renal 

failure in wistar albino rats. 

Methods: Experimental evaluation was done in gentamicin induced acute renal 

failure. 24 rats were divided into 6 in each group. Group 1 was given normal 

saline (10 ml/kg) per oral, group 2 with gentamicin (100 mg/kg, ip for 5 days), 

group 3 with gentamicin and extract 150 mg/kg and, group 4, gentamicin and 

extract 300 mg/kg and group 5, extract 300 mg/kg. The dose of the extract was 

given orally 60 min prior to gentamicin injection. The duration of the study was 

for 7 days all the doses are given once a day for 7 days. 24 urine output, serum 

creatinine (SCr), blood urea nitrogen (BUN), total proteins and albumin were 

measured at end of the day for all the groups. Kidneys were examined for 

histopathological changes. 
Results: Animals treated with extract showed significant improvement in 

biochemical parameters and histopathological changes compared to group II 

animal as treated with gentamicin. The protective effect was highly significant 

the dose of 300 mg/kg of extract. 

Conclusions: The ethanolic extract of abutilon indicum root has nephron 

protective effect in gentamicin induced acute renal failure. Nephro protective 

action in this study could be due to the antioxidant and other phytochemical of 

abutilon indicum root. 
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Recent reports in the developed world indicate that AKI 

is seen in 3.2-9.6% of hospital admissions with overall 

mortality of 20% to 50% in ICU patients.
6,7

 

AKI demanding renal replacement therapy is 5-6% with a 

high in-hospital mortality rate of 60%. It is estimated that 

nearly 2 million people die of AKI every year globally.
8,9

 

Hence, anticipation of AKI should be given the priority. 

Management of renal failure includes: withdrawal of the 

medications causing ARF, treatment of the cause, 

correction of electrolyte and fluid imbalance, diuresis, 

dialysis, renal replacement therapy. 

As the cost of lifelong dialysis/renal transplantation is not 

affordable for majority of the Indian population, an 

alternative equally effective lifesaving therapy is 

mandatory to save these patients. In this context 

evaluation of traditional medicinal plants which are 

reported effective in renal failure is a necessity. There are 

many plants have been screened for nephro protective 

activity both in acute and chronic renal failure models in 

India.
10,11

 Abutilon indicum is belongs to malvaceae 

family. It has been used for commonly called 'Country 

mallow' is a perennial plant up to 3 m in height. Abutilon 

indicum abundantly found as a weed in the sub-

Himalayan tract and in the hotter parts of India. A. 

indicum is reported to have hypoglycemic, 

hepatoprotective, antimicrobial, male contraceptive and 

antidiarrheal activities.
12 

 

Hence, this study was to evaluate the effect of ethanolic 

extract of abutilon indicum root in getamicin induced 

acute renal failure in wistar albino rats its action in 

animal models of renal failure. 

METHODS 

The study was initiated after getting IAEC (institutional 

animal ethics committee) approval Lr.02/02/2015. 

All chemicals were purchased from sigma Aldrich New 

Delhi, India. 

Animals 

Male wistar albino rats, body weight ranging from 160-

200 g bred in the animals were procured from, The king 

institute of preventive medicine, Guindy, Chennai-32, 

India. They were kept at room temperature and were 

maintained ad libitum on tap water and growers mash 

except in the last 15 hours before termination of the 

experiment. The animals were housed in plastic cages 

under conditions of 12 hours light/12 hours dark cycle.  

Experimental design 

42 wistar albino rats were used, 12 rats for acute toxicity 

study and 30 rate for acute renal failure.  

Acute toxicity study  

Acute oral toxicity study was conducted as per OECD - 

423 guidelines to assess the safety and determine the 

dose.
13

 

ARF 

ARF was induced by intra muscular injection of 

gentamicin dose 100 mg/kg, ip for 5 days.
14

 

Animals were divided into five groups of six animals in 

each group. 

Table 1: Group of animals. 

Animals Treatment 

Group -1 Control - normal saline (10 ml/kg). 

Group -2 Gentamicin (100 mg/kg, ip) 

Group -3 Gentamicin+extract 150 mg/kg. 

Group -4 Gentamicin+extract 300 mg/kg. 

Group -5 Extract 300 mg/kg alone. 

The extract was given by oral route 60 minutes prior to 

the gentamicin injection. The animals were observed for 

general behaviour and activity. Urine output was 

measured for all animals for 24 hours.
15

 

End of the blood samples were collected by retro-orbital 

sinus puncture under halothane anesthesia.
16

 To assess 

the renal function following biochemical parameters were 

tested serum creatinine, blood urea nitrogen, total 

proteins and albumin.
17-20

 

Immediately after taking blood samples, the animals were 

sacrificed using high dose of halothane. After euthanasia 

kidneys were harvested from all the groups and sent for 

histopathology studies. 

Statistical analysis  

The data were expressed as Mean±SEM One way 

ANOVA followed by Dunnett’s post hoc test was applied 

to calculate the statistical significance among different 

groups. P<0.05 was considered to be statistically 

significant. 

RESULTS 

Acute toxicity study 

Acute toxicity study was carried out according to OECD 

guide lines. No mortality or toxicity was observed up to 

5000 mg/kg. Hence, extract was found to be safe. 

Nephro protective activity in ARF 

Increased levels of serum creatinine, blood urea nitrogen 

and decreased total proteins, albumin and urine output in 
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glycerol treated animals was seen (group-2) compared 

with normal saline treated animals (group-1). In extract 

treated groups there was a significant reduction (p<0.05) 

in serum creatinine, blood urea nitrogen and an increase 

in total proteins, albumin and urine output at both the 

doses of 150 and 300 mg/kg. The effect was better with 

300 mg/kg. The group treated with root extract alone 

(group-5) did not show any change in the above 

parameters (Figure 1-5). 

 

Figure 1: Serum creatinine. 

 

Figure 2: Blood urea nitrogen mg/dl. 

 

Figure 3: Serum total proteins g/dl. 

 

Figure 4: Serum albumin g/dl. 

 

Figure 5: Urine output in 24 hours ml. 

Histopathology of kidney 

Rat kidney had shown normal glomeruli with intact 

Bowman’s capsule, normal proximal convoluted and 

distal convoluted tubules and there was no capillary 

congestion or haemorrhage in group 1. In group-2, severe 

distortion of glomeruli, haemorrhagic, capillary 

congestion and apical blebbing were seen. In group 3 and 

4, treated with 150 and 300 mg kg of plant extract showed 

markedly reduced capillary congestion, tubular damage, 

and glomerular distortion compared to group-2. The 

protective effect was found to be better with 300 mg/kg 

than 150 mg/kg. Group-5 animals were not sacrificed as 

they did not show abnormalities in biochemical 

parameters. The histopathological changes were found to 

be in correlation with biochemical changes (Figure 6). 

 

Figure 6: (Histopathology) kidneys were stained with 

haematoxylin and eosin and figures were in 10x 

magnification. 

DISCUSSION 

Renal failure acute or chronic causes severe morbidity 

and sometimes mortality. The current treatment includes 

management of the cause and supportive measures. The 

medical management though helps the subjects and 

prolongs life most often it fails and patients have to be on 

renal replacement therapy. Renal dialysis has saved the 
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lives of many patients with renal failure. But, the cost 

involved the frequency of dialysis and the discomfort and 

the compromise on the quality of life experienced by the 

subjects make them opt for alternative systems of therapy.  

In traditional systems different medicinal plants are used 

with the claim of cure for renal failure. 

The present study has evaluated the effect of ethanolic 

extract of abutilon indicum root in gentamicin induced 

acute renal failure. 

Gentamicin is one of the most commonly using 

aminoglycoside antimicrobial drugs among antibiotics. 

Several risk factors associated with aminoglycoside 

nephrotoxicity have been identified in humans and 

experimental animals. They include an initial high rate of 

creatinine clearance, high initial peak levels in serum 

nitrogen, age, sex, and duration of therapy, liver disease, 

and renal infection. The concomitant administration of 

steroids has never been investigated.
21

 This was supported 

by proximal tubular histology suggestive of gross tubular 

damage. These observations were similar the report of Ali 

who reported similar biochemical and histological 

changes suggestive of nephrotoxicity.
22

 It has been 

suggested that the oxidative stress induces tubular 

damage.
23

  

In our study ARF was induced by intra peritoneal 

injection of gentamicin dose 100 mg/kg, ip for 5 days. 

The biochemical parameters are serum creatinine and 

blood urea nitrogen were significantly increased and 

albumin, total proteins and urine output were significantly 

reduced in gentamicin treated animals (group-2)  

Treatment with extract 150 and 300 mg/kg shown 

significantly improved all the parameters compared with 

gentamicin treated animals. 

The histopathological examination had shown several 

ruptured glomeruli, undefined proximal, distal convoluted 

tubules, interstitial damage, capillary congestion and 

haemorrhages in untreated group, whereas in animals 

treated with plant extract these changes have been 

markedly reduced. 

The findings suggest that protection from oxidative 

damage, anti-inflammatory and vasodilatory activities 

could be the mechanisms for the nephro protective actions 

of abutilon indicum root in acute renal failure. Between 

the 2 doses administered, 150 and 300 mg/kg, 300mg/kg 

is found to have significant nephro protective action.  

CONCLUSION  

The plant extract was found to have pre-treatment with 2 

doses of extract, 150 and 300 mg/kg, exhibited protective 

effect ARF. Serum creatinine and BUN were reduced 

whereas urine output, serum total proteins and albumin 

were increased and histopathology of kidney was 

improved with plant extract treatment. These findings 

confirm the nephro protective effect of abutilon indicum 

root in animal model of ARF. The nephro protection was 

better with 300 mg/kg of abutilon indicum root than 150 

mg/kg. Nephro prtoective effect could be due to its 

antioxidant and anti-inflammatory of abutilon indicum 

root. 
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