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Abstract 
The present study was undertaken to evaluate nephroprotective activity of different extracts of whole 

plant of Biophytum sensitivum in Wistar albino rats. Randomly selected animals were divided into five 

groups of six animals each. The test extracts were administered orally at a dose of 200 mg/kg. 

Gentamicin was administered at a dose of 40 mg/kg i.p. to the rats for 7 days. On eighth day all the 

animals were sacrificed and blood was collected. Elevation of urea and creatinine level in the serum was 

taken as the index of nephrotoxicity. Histopathological examinations of kidneys of all the groups were 

carried out. The findings revealed that methanol and aqueous extracts of Biophytum sensitivum possesses 

nephroprotective activity. The elevations of serum urea and creatinine produced by Gentamicin were 

considerably reduced and showed histopathological changes in the kidneys to normal. The study 

concluded that Biophytum sensitivum possess nephroprotective activity. 

 

Keywords: Gentamicin, nephroprotective activity, Biophytum sensitivum. 

 

1. Introduction 
Renal or kidney failure occurs when the excretory function of the kidney fails. The kidneys are 

unable to filter out metabolic waste products (creatinine and blood urea nitrogen). Some of the 

important nephrotoxic agents include heavy metals, antineoplastic agents, antimicrobial 

agents, aminoglycosides and miscellaneous products [1]. Gentamicin, an important 

aminoglycoside, is known to cause a number of morphologic, metabolic and functional 

alterations in the kidney and the specificity of Gentamicin nephrotoxicity is apparently related 

to its accumulation in the renal proximal convoluted tubules leading to tubular necrosis [2]. 

The present study was undertaken to evaluate the nephroprotectic potential of different extracts 

of whole plant of Biophytum sensitivum (Linn.) DC. (Family: Oxalidaceae) found in many 

parts of Africa and Asia including India. The plant grows up to maximum of 20 cm and 

possess unbranched woody erect stem. The leaves are abruptly pinnate, leaflets opposite, 6 to 

12 pairs, and each leaflet is up to 1.5 cm long. The flowers are many and crowded normally 

yellow, white, or orange with red streak in the center of each of the five petals. Fruits are 

ellipsoid capsules which are shorter than the persistent calyx [3]. B. sensitivum is used 

traditionally in treating ailments which includes for chest complaints, cramps, inflammatory, 

tumors, burns, urinary calculi, wounds, gonorrhea, asthma, phthisis, stomachalgia, snake bite, 

diabetes, diuretic, tuberculosis, antiseptic in boils, gonorrhea, fevers and lithiasis [4-6]. 

Biophytum sensitivum is reported for its chemoprotective effect [7], hypoglycaemic [8], 

Radioprotective action [9], immunomodulatory, antitumor [10], antibacterial [11], antifertility [12], 

anti-inflammatory, antipyretic and analgesic activities [13]. Scientifically, there is no report on 

the nephroprotectic studies of Biophytum sensitivum so far, the objective of the present 

investigation is a systemic approach to explore the nephroprotectic effects of different extracts 

of Biophytum sensitivum. 

 

2. Materials and Methods 

2.1 Plant Collection and Authentication 

The whole plant of Biophytum sensitivum were authenticated at Regional Medical Research 

Centre (ICMR), Belgaum, Karnataka (Accession number RMRC-588) which were collected 

from local areas of Goa.  

 

2.2 Plant Extraction 

The plants were then dried for two weeks under shade, then at room temperature and were 

subjected to size reduction with a crusher and then passed through sieve no. 40 to get uniform 

powder. Around 200 g of powdered plant material were subjected to extraction with various 

solvents such as petroleum ether (for the purpose of defatting),  
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chloroform and methanol by successive soxhlet method. The 

aqueous extract was subjected for maceration process. Each 

extract was then distilled to dryness under reduced pressure 

using Buchi rota evaporator to yield the respective dried 

extracts.  

 

2.3 Animals 

Male Wistar albino rats weighing between 150-200 g were 

obtained from P.E.S’s Rajaram and Tarabai Bandekar College 

of Pharmacy, Ponda, Goa. Animals were housed into groups 

of six at a temperature of 25 ± 10C and relative humidity of 

45-55 %. The Institutional Animal Ethical Committee 

approved the protocol of this study (Resolution number: 

PESRTBCOP/IAEC; clear/2013-14/R-10). 

 

2.4 Drugs and chemicals used 

All standard chemicals of analytical grade were used. Drugs 

used were Gentamicin injection I.P (Genticyn 80 mg/2 ml, 

Abbott) and the suspension of extracts (chloroform and 

methanol) were prepared by triturating accurately weighed 

quantity of the extract with 1% Tween 80 in a glass mortar, 

with gradual addition of distilled water, to make up the 

required volume.  

 

2.5 Acute toxicity studies 

Literature survey found that the plant extracts were 

administered in the dose of 200 mg/kg body weight in animals 
[13]. 

 

2.6 Gentamicin induced nephrotoxicity in rats 

Animals were divided in total of five groups containing six 

animals in each group. On the day of experiment, the dosing 

was scheduled as follows: Group I served as control was 

given normal saline in the dose of 30ml/Kg, twice a day for 

seven days. Group II, III and IV received chloroform, 

methanol and aqueous plant extracts respectively along with 

Gentamicin in the dose of 40 mg/kg, twice a day for seven 

days. Group V animals were treated with only Gentamicin in 

the dose of 40 mg/kg, twice a day for seven days. Gentamicin 

was administered by i.p. route. On eighth day 12 h after the 

drug/vehicle administration all the animals were sacrificed by 

over dosing of anesthetic ether and blood was collected by 

cervical decapitation. Serum was separated from the blood 

and the level of urea and creatinine were estimated. Elevation 

of urea and creatinine level in the serum was taken as the 

index of nephrotoxicity [14]. 

 

2.7 Histopathological examination of rat kidneys 

After all the animals were sacrificed, rat kidneys were 

dissected. The kidneys were rinsed in normal saline. Small 

piece of kidney from each group were preserved in 10% 

formalin and stained with Ehrlich’s hematoxylin and sections 

were taken from them. The sections were evaluated for the 

pathological symptoms of nephrotoxicity. 

 

3. Statistical analysis 

All data are analyzed by one way analysis of variance test 

(ANOVA), followed by dunnet’s multiple comparison test. 

 

4. Results and discussion 

The present study indicates pharmacological evaluation of 

nephroprotective action of different extracts of Biophytum 

sensitivum and in each case the dose of the extract 

administrated was 200 mg/kg body weight. Gentamicin (GM) 

which is widely used aminoglycoside antibiotic, is recognized 

as possessing significant nephrotoxic potential in man and 

experimental animals [15]. GM induced nephrotoxicity is 

characterized by elevated levels of urea and creatinine in 

plasma as well as urine, uric acid severe proximal tubular 

necrosis, renal failure [16, 17]. Methanol and aqueous extract of 

Biophytum sensitivum supplementation to GM treated rats 

recorded significantly decrement in levels of urea and 

creatinine. Methanol extract showed significant decrease in 

uric acid level, and chloroform and aqueous extract showed 

marked decrease in levels of uric acid compared to GM 

induced rats. GM administration to control rats produced a 

typical pattern of nephrotoxicity which was manifested by 

marked increase in serum creatinine and BUN accompanied 

by significant decrease in serum glucose, inorganic phosphate 

(Pi) and increase in serum cholesterol, phospholipids [18]. 

Methanol, aqueous and chloroform extract of Biophytum 

sensitivum showed very less marked decrease in the levels of 

blood urea compared to control. These observations indicate 

at an improved renal function by methanol and aqueous 

extract than chloroform extract as shown in table 1. 

Decrement in activity levels of renal SOD and CAT after GM 

treatment suppresses endogenous enzymatic antioxidant 

machinery [19]. Treatment with methanol and aqueous extract 

of Biophytum sensitivum increased in activity levels of SOD 

and CAT significantly compared to gentamycin induced rats. 

GSH depletion is linked to a number of diseases including 

cancer, neurodegenerative diseases, kidney and 

cardiovascular diseases [20]. It has been observed that, there is 

decreased in GSH level in gentamicin induced rats but 

treatment with methanol and aqueous extract of Biophytum 

sensitivum increased the GSH level for the non-enzymatic 

antioxidant activity in rats. Also observed was decrement in 

renal enzymatic and non-enzymatic antioxidants coupled with 

increment in LPO in GM treated rats are indicative of 

compromised antioxidant machinery and a higher 

susceptibility towards oxidative damage [21]. However, 

Biophytum sensitivum lowered LPO levels recorded in 

methanol and aqueous extract of Biophytum sensitivum 

treated groups than chloroform extract that prevent membrane 

lipid peroxidation and subsequent depletion of enzymatic and 

non-enzymatic antioxidants during GM induced 

nephrotoxicity as shown in table 2. Normal rats showed 

prominent critical tubules and bowman's capsules and 

showing normal glomerular structure (Fig. A). Gentamicin 

induced rats produced renal tubular damage, tubular 

dilatation, and glomerular atrophy interruption in the 

basement membrane around the necrotic tubules and 

narrowing of the Bowman's space (Fig. B). Figures C, D, and 

E indicate treatment with methanol, aqueous and chloroform 

extracts of Biophytum sensitivum showing marked reduced in 

renal tubular and intracellular edema membrane, tubular 

dilatation, and glomerular atrophy when compared to GM 

induced group respectively. Preliminary phytochemical 

screening of the extracts revealed the presence of alkaloids, 

carbohydrates, flavonoids, tannins and phenolic compounds. 

As per the findings, the secondary metabolite, flavonoids is 

present in the plant which is antioxidant in nature [22]. This 

may be responsible for kidney protective activity. The results 

show that Biophytum sensitivum protects against Gentamicin 

induced kidney injury. 
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Table 1: Parameters of nephroprotective activity of different extracts of Biophytum sensitivum 

 

Parameters Normal Gentamicin 
Gentamicin + Chloroform 

extract 

Gentamicin +  

Methanol extract 

Gentamicin + Aqueous 

extract 

Serum urea (mg/dl) 60.61±4.768 139.2±1.246 a 137.6±2.191ns 77.26±2.746*** 93.74±4.075*** 

Serum Creatinine 
(mg/dl) 

1.923±0.2221 8.350±0.02595 a 6.153±0.5978* 4.763±0.7592*** 5.018±0.5192*** 

BUN (mg/dl) 35.91±0.1282 132.1±0.4280 a 118.2±4.316 ns 102.0±12.55* 102.8±5.614* 

Uric acid (mg/dl) 2.075±0.007638 16.00±0.02720 a 13.09±0.6088** 6.712±0.7926*** 13.26±0.8784* 

All values are expressed as mean ± SEM, (n = 6 animals) *p < 0.05, **p < 0.01, ***p < 0.001, ns = Non-Significant. Superscripts represents a 

= *** p < 0.0001 as compare to control group by One Way Analysis of Variance Test (ANOVA) followed by Dunnett's Multiple Comparison 

Test. 
 

Table 2: Effect of extracts of Biophytum sensitivum on renal LPO, SOD, CAT and GSH 
 

Groups LPO (U/mg protein) SOD(U/mg protein) CAT(U/mg protein) GSH (U/mg protein) 

Normal (Vehicle) 151.4±1.738 1377±13.67 7.523±0.05064 31.64±1.049 

Gentamicin 471.5±1.760a 815.1±2.743a 4.002±0.007923a 13.06±0.7854a 

Gentamicin + Chloroform extract 394.5±2.490ns 812.7±1.939ns 2.488±0.01682ns 21.97±0.6762ns 

Gentamicin + Methanol extract 274.7±1.388*** 1008±3.983*** 3.208±0.01167** 40.69±0.7559*** 

Gentamicin + Aqueous extract 202.4±0.9593*** 1275±3.897*** 4.633±0.1136* 11.19±0.5883ns 

All values are expressed as mean ± SEM, (n = 6 animals) *p < 0.05, **p < 0.01, ***p < 0.001, ns = Non-Significant. Superscripts represents 

a = *** p < 0.0001 as compare to control group by One Way Analysis of Variance Test (ANOVA) followed by Dunnett's Multiple 

Comparison Test. LPO-Lipid peroxidation, SOD-Super oxide dismutase, CAT-Catalase, GSH-Glutathione. 

 

  
 

A     B 

 

   
 

C     D    E  
  

Fig 1: A: Normal Rat show prominent critical tubules and bowman's capsules and showing normal glomerular structure. B: Gentamicin 

induced rats produced renal tubular damage, tubular dilatation, and glomerular atrophy interruption in the basement membrane around the 

necrotic tubules and narrowing of the Bowman's space. C, D, and E: Treatment with methanol (C), aqueous (D) and chloroform (E) extracts 

of Biophytum sensitivum showing marked reduce in the renal tubular and intracellular edema membrane, tubular dilatation, and glomerular 

atrophy when compared to GM induced group.  

 

5. Conclusion 

The present study revealed that among the tested extracts of 

Biophytum sensitivum (Linn.) Skeels, aqueous and methanol 

extracts showed significant nephroprotective activity.
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