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ABSTRACT 

Kidney is a important organ, with a million of nephrons performing vital functions of it. 

Some of the functions like filtration, electrolyte balance, and excretion and so on. So in order 

to make the kidney run all its vital functions adequately it is necessary to keep it healthy 

which can only be acquired with a healthy lifestyle. Herbal medicines proved as an efficient 

approach to treat various diseases and an affordable therapy to cure various kidney diseases. 

A lot of ways are known to have good effect on renal function, one of which is to use 

different phytoconstituents for the betterment of renal health. Many evidences from different 

studies are found which give support to the statement that phytochemicals are effective in 

keeping the renal functions intact. Ascorbic acid, lycopene, resveratrol, DL-α-lipoic acid, 

hesperidine are few important phytoconstituents for kidney. In past years, a number studies 

has been conducted in order to discover new ways/medicine/phytochemicals which can help 

to maintain a healthy renal function. 
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INTRODUCTION 

Human kidneys are vital organs in 

maintaining the normal body functions. 

Maintaining fluids, electrolytes and acid-

base balance are the main functions of the 

kidney. Other functions of kidney are water 

transport, conserving nutrients and 

excreting metabolic waste products. Kidney 

consists of an outer cortex and inner 
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medulla. Series of wedges that divided the 

medulla are known as renal pyramids. 

Nephrons are structural and functional unit 

of the kidney. There are approximately 1.2 

million nephrons in the kidney which helps 

in the formation of the urine. Nephron 

consists of the afferent arteriole, efferent 

arteriole, loop of henle, collecting duct and 

the convoluted tubule. The other important 

function of kidney is to maintain the 

volume and composition of extracellular 

fluid within the normal limits [1].  

Diseases associated with kidney are 

acute kidney injury, chronic kidney disease, 

diabetes, polycystic kidney disease and 

kidney cancer. The pathogenesis of 

terminal renal failure includes 

decompensated benign nephrosclerosis, 

malignant nephrosclerosis, the ischemic 

contracted kidney, rapid progressive 

glomerulonephritis, diabetic nephropathy, 

renal amyloidosis, acute renal failure, 

myeloma kidney, acute interstitial nephritis, 

analgesic nephropathy, balkan nephritis, 

incomplete obstructive nephropathy and 

reflux nephropathy [2]. Drug induced 

kidney disease are pre renal failure, acute 

tubular necrosis, drug induced crystalluria, 

hypersensitivity angitis, thrombotic 

microangiopathy/ hemolyticuraemic 

syndrome, isolated proteinuria with 

nephrotic syndrome, chronic 

glomerulopathy , chronic tubulointerstitial 

disease and retroperitoneal fibrosis [3]. In 

madrid, spain a nine months study covering 

all ARF episodes encountered in the 13 

tertiary-care hospital (covering 4.2 million 

people of over 14 years of age) shows that 

the serum creatinine level in normal 

individual was found to be more than 

177µmol/liter. While sudden rise in normal 

creatinine level (50%or above) was seen in 

the patients with mild to moderate chronic 

renal failure (serum creatinine ˂ 

264µmol/liter). The mean age of the 

patients was 63±17 years. The most 

dominant causes of ARF was ATN (45%), 

obstructive ARF (10%), acute onset chronic 

renal failure (12.7%) and prerenal (21%). 

Mortality was higher in patients suffering 

from another diseases like coma, 

hypotension, jaundice and assisted 

respiration [4].  

Plants have been proved as important 

medicines from long time. Plants and their 

phytoconstituents known for the treatment 

of renal failure are thymoquine (Nigella 

sativa), ginsenosides (Panax ginseng), 

silymarin (Silybum marianum), gingerol 

(Zingiber officinale), polyphenols 

compounds (Punica granatum) and 

quercetin (Ginkgo biloba). Natural products 

mainly focus on oxidative stress and 

inflammation which are the main cause of 

renal failure [5]. For the health care 80% of 

world’s inhabitants are mainly depend on 

traditional medicines systems according to 

World Health Organisation. Isolation of 
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quinine from the Cinchona bark for the 

treatment of malaria was great discovery in 

herbal medicines in 1820 [6]. 

 PHYTOCONSTITUENTS EXPLORED 

IN THE KIDNEY DISORDER 

 Ascorbic acid 

It is mainly found in the foods like 

tomatoes, broccoli and citrus fruits. It helps 

in the prevention of aging diseases like 

heart diseases, cancer and inflammatory 

diseases which could be produced by the 

free radicals. It provides its 

nephroprotective action by its free radical 

scavenging activity [7]. Asli Korkmaz et al 

(2009) has demonstrated that the Ascorbic 

acid shows nephroprotective action against 

ischemia-reperfusion injury in rats. This 

study shows that the biomarkers like urea 

and creatinine were restored when treated 

with 250 mg/kg dose which shows its 

action by its free radical scavenging 

properties [8]. Miriam A. Moreira et al 

(2013) has depicted that gentamicin-

induced nephrotoxicity in rats can be 

treated with ascorbic acid. Ascorbic acid at 

a dose 100mg/kg helps in generation of 

nitric oxide and reduction of reactive 

oxygen species [9]. 

 Allicin 

Allicin (diallylthiosulfinate) is the main 

active component majorly found in the 

garlic. It provides its nephroprotective 

action by its antioxidant properties. Other 

than renal protection it also shows 

hypolipidemic, antiplatelet, antifungal and 

antibacterial effects. Recent studies has 

demonstrated that by the inhibition of 

cancer cells it shows its chemopreventive 

and anticancer properties [10]. Dalia H. El-

Kashef, et al (2015) has illustrated that the 

gentamicin-induced nephrotoxicity in rats 

can be prevented by the administration of 

allicin. Oral administration of allicin at a 

dose 50mg/kg increases creatinine 

clearance, renal SOD activity and renal 

GSH content with decrease in creatinine 

levels, urea and renal MDA.Allicin helps in 

protecting the functional and structural 

damage in kidneys from gentamicin [11]. 

Hong Huang et al (2016) has depicted that 

streptozotocin-induced diabetic nephropathy 

in rats can be treated with the 

administration of allicin. This study has 

demonstrated that the oral administration of 

allicin at a dose 45mg/kg helps to decrease 

the serum creatinine and BUN along with 

decrease expression levels of collagen I, 

TGF-𝜷 1 and p-ERK1/2 [12]. 

 Caffeic acid phenylethyl ester 

Caffeic acid phenylethyl ester (CAPE) is 

well known for its anti-inflammatory, free 

radical scavenger and antioxidant 

properties. CAPE is an active constituent 

obtained from honeybee propolis and is 

being used from many years. It shows its 

antioxidant activity by inhibiting the 

production of ROS(Reactive oxygen 
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species) in human neutrophils and xanthine 

oxidase system [13]. CAPE also exhibit 

immunomodulatory, anticarcinogenic and 

antimitogenic properties. CAPE has potent 

action in blocking the nuclear transcription 

factor (NF-κB) activation [14]. H. 

Parlakpinar et al (2004) has depicted that 

the gentamicin-induced acute renal toxicity 

in rats can be treated with caffeic acid 

phenylethyl ester. CAPE with a dose 10 

µmol/kg restores the levels of BUN, MDA 

and creatinine when administered 

intraperitoneally [15]. Nurettin Aydogdu et 

al (2004) has illustrated that the glycerol-

induced acute renal failure can be treated 

with the administration of with caffeic acid 

phenylethyl ester [16]. Faruk O¨ ktem et al 

(2006) has demonstrated that the 

antioxidant activities of caffeic acid 

phenylethyl ester helps in treating 

methotrexate-induced renal oxidative 

stress. CAPE at a dose 10 µmol/kg 

decrease the levels of MDA 

(malondialdehyde) and increases the 

activity of SOD(superoxide dismutase), 

CAT (catalase) and GSH-Px(glutathione 

peroxidase) [17]. 

 Lycopene 

Lycopene is phytoconstituent mainly 

present is tomatoes and it is a naturally 

occurring carotenoid. Along with 

renoprotective it is also a chemoprotective 

agent. Recent studies has demonstrated that 

lycopene has ability to scavenge two 

reactive oxygen species which are peroxyl 

radicals and singlet  molecular oxygen [18]. 

Consumption of tomato paste for 3 months 

can relief from sun injury due to U.V 

radiation [19]. Ahmet Atessahin et al 

(2005) has illustrated that cisplatin-induced 

nephrotoxicity and oxidative stress in rats 

can be treated with lycopene. Amelioration 

in the levels of plasma creatinine and urea 

concentration has been observed when 

treated with 4mg/kg of lycopene. More 

significant actions were observed in the 

groups pre-treated with lycopene. 

Lycopene also helps to decreasethe levels 

of MDA and increase the concentration of 

GSH with increased activities of GSH-Px 

and CAT [20]. Paula R. Augusti et al 

(2007) has depicted that lycopene could 

show nephroprotective action against 

mercuric chloride induced nephrotoxicity in 

rats [21]. I. Karahan et al (2005) has 

illustrated that the lycopene has protective 

action against the gentamicin-induced 

oxidative stress and nephrotoxicity in rats. 

Oral administration of lycopene at a dose 4 

mg/kg shows amelioration in kidney MDA, 

GSH levels and GSH-Px and CAT 

activities [22] 

 Resveratrol 

Resveratrol (3,5,4´ -trihydroxystilbene) is a 

polyphenolic compound naturally present 

in red wine and grapes possess protective 
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action in renal and cardiovascular diseases. 

Resveratrol shows its antioxidant property 

by scavenging reactive oxygen species. It 

helps in managing multiple cellular 

functions like inflammation, apoptosis, 

mitochondrial biogenesis and adaptation to 

cellular stress [23]. Vikaschander et al 

(2006) has illustrated that glycerol-induced 

acute renal failure can be treated with the 

administration of Resveratrol in rats. Pre-

treatment of Resveratrol at a dose 

(10mg/kg) helps to improve renal 

dysfunction, morphologic alterations and 

nitric oxide levels along with restoration of 

depleted renal antioxidant enzymes [24]. 

Goksel Sxener et al (2006) has 

demonstrated that the ischemia/reperfusion-

induced oxidative renal injury can be 

improved when treated with Resveratrol. 

Resveratrol at a dose 30mg/kg helps to 

decrease serum creatinine, MDA, MPO and 

BUN and increase in GSH activity [25]. 

ANA I. MORALES et al(2002) has 

depicted that the trans-Resveratrol shows 

nephroprotective action against gentamicin 

induced nephrotoxicity. Trans- Resveratrol 

at a dose mg/kg increases GFR (glomerular 

filtration rate), RBF (renal blood flow) and 

urinary excretion of N-acetyl-beta-D-

glucosaminidase [26]. 

 Astaxanthin 

Astaxanthin is a dark-red pigment which is 

generally obtained from algae and aquatic 

animals. Astaxanthin is generally a 

carotenoid found in sea food including 

lobster, shrimp and salmon as well as in 

birds like quail and flamingo. Astaxanthin 

is known for its nephroprotective actions 

due to its strong antioxidant properties. 

Along with treatment of renal diseases it is 

also helpful in treating other diseases like 

cancer, diabetes, cardiovascular diseases, 

liver diseases, gastrointestinal diseases and 

eye diseases [27]. Astaxanthin protects 

fatty acids and biological membranes by 

scavenging lipid radicals and destroying 

peroxides [28]. P.R. Augusti et al (2008) 

has demonstrated that mercuric chloride 

induced kidney function impairment and 

oxidative stress can be treated by 

astaxanthin in rats. Oral administration of 

astaxanthin at a dose 50mg/kg helps to 

decrease lipid peroxidation and protein 

oxidation [29]. Gorkem Akca et al (2018) 

has illustrated that astaxanthin shows 

nephroprotective actions in cisplatin-

induced nephrotoxicity in rats. This study 

shows that at a dose of 75mg/kg shows 

reduction in BUN, serum creatinine, total 

oxidant status and Caspase-3 and also 

improves degenerative proximal and distal 

tubules, edema and glomerular 

degeneration in kidney tissues [30]. 

 DL-α-lipoic acid 

DL-α-lipoic acid is a disulfide compound 

which acts as coenzyme in α-ketoglutarate 
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dehydrogenase and pyruvate 

dehydrogenase mitochondrial reactions 

which further leads to production of 

cellular energy (ATP). Dihydrolipoic acid 

is the reduced form of α-lipoic which 

reduce oxidative stress by increasing 

intercellular glutathione, scavenging free 

radical, by chelating transition metals in 

biological systems and by preventing 

membrane lipid peroxidation [31]. Asmma 

Hussein et al (2012) has illustrated that 

DL-α-lipoic acid improves the cisplatin-

induced nephrotoxicity and cardiotoxicity 

in experimental animals. Lipoic acid at a 

dose 100mg/kg restored cisplatin-

inducedbiomarkers which includes serum 

creatinine, blood urea nitrogen, tissue 

MDA, GSH , NO and SOD [32]. P. 

Sandhya et al (1995) has demonstrated that 

α-lipoic acid shows nephroprotective action 

against gentamicin-induced nephrotoxicity 

in rats. Lipoic acid at a dose 25mg/kg leads 

to increase the activity of ATPases, TCA 

cycle enzymes and glycolytic enzymes 

[33]. 

 Taurine 

Taurine is an intracellular free β-amino acid 

present in the mammalian tissues. Taurine 

plays various physiological roles like bile 

acid conjugation, cell proliferation, 

viability and prevention of oxidant induced 

injury in many tissues [34]. Ayse Erdem et 

al (2000) has depicted that taurine shows 

protective action against gentamicin-

induced acute tubular necrosis. This study 

shows that the group treated with taurine 

found to be reduced accumulation of 

gentamicin in the kidney, normalization of 

Gpx and SOD activities and prevention of 

body weight due to gentamicin 

administration [35]. GH. Guz et al (2007) 

has illustrated that renal 

ischemia/reperfusion injury can be treated 

with administration of taurine. Taurine at a 

dose 7.5 mg/kg shows reduction in serum 

BUN, creatinine, tissue and serum MDA 

levels [36]. Lijun Wang et al (2008) has 

demonstrated that taurine shows 

nephroprotective action against 

streptozotocin induced diabetic rats by 

inhibition of renal LOX-1 mediated ICAM-

1 expression. Administration of taurine 

helps to reduce serum BUN, creatinine and 

tissue MDA levels and also overcome the 

over expression of LOX-1 and ICAM-1in 

kidney cortices of diabetic rats [37]. 

 Hesperidine 

Hesperidine (5,7,3′-trihydroxy-4′-

methoxyflavanone-7-rhamnoglucoside) 

belongs to flavanones which is generally a 

class of flavonoids mainly found in citrus 

fruits. Damaging effects induced by 

paraquat and peroxide hydrogen are 

protected with hesperidine which provides 

a strong cellular antioxidant protection 

[38]. Ramaswamy Anandan et al(2012) has 
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depicted that administration of hesperidine 

in male wistar albino rats provides 

nephroprotective action against gentamicin-

induced acute nephrotoxicity. Hesperidine 

administration decreases triglycerides, 

serum cholesterol and free fatty acids while 

increses SOD, GPx activities and GSH 

content. Pre-treatment of  hesperidine 

reduced the levels of creatinine, urea, uric 

acid, NO and MDA [39]. Bidya Dhar Sahu 

et al (2012) has illustrated that the 

cisplatin-induced acute renal injury can be 

treated by the administration of hesperidine 

in rats. Hesperidine at a dose 200mg/kg 

helps to provide nephroprotective action by 

decreasing inflammation, oxidative stress 

and DNA damage. Hesperidine also 

increase the expression of nitric oxide in 

the kidney and improve renal function [40]. 

 Silymarin 

Silymarin derived from milk thistle is a 

polyphenolic compound extracted from 

silybum marianum and cynara cardunculus 

seeds and fruits. These seeds consists of 

potent antioxidant flavonolignans. 

Silymarin has its renal protective action in 

animals due to its antioxidant properties. 

Silymarin protects kidney by showing 

protective action against damaging free 

radicals and by stimulating the protein and 

RNA synthesis which is an important step 

in renal repair mechanism [41]. 

Flavonolignans which are majorly present 

in silymarin are isosilybin, dehydrosilybin 

,silydianin and few flavonoids mainly 

taxifolin. The active component of 

silymarin is silybin. Silybin and Silychristin 

both stimulates the biosynthesis of protein 

and DNA, proliferation rate and activity of 

lactate dehydrogenase [42]. Out of 

silicristin, silidianin, and isosilibinin pure 

silybin is more effective. Proliferation rate 

increased upto 23% in Vero kidney cells as 

compare to control cells when the cells 

were treated with silybin. Other than 

kidney silybin has its positive effects on 

liver cells like RNA, DNA and protein 

biosynthesis. Faruk Turgut et al (2008) has 

illustrated that the silymarin shows both 

antioxidant and protective effects on the 

kidney tissues of rats injured by the 

ischemia and reperfusion. As compared to 

I/R group the serum and tissue antioxidant 

enzymes levels were significantly high in 

I/R + silymarin group. This study has 

demonstrated that the group treated with 

silymarin has low levels of creatinine, urea 

and cystatin C in serum as compared with 

I/R group [43]. 

Mustafa Cengiz et al (2018) has 

depicted that silymarin shows its 

renoprotective effect against the renal 

injury induced by thioacetamide. 

Administration of silymarin before TAA 

(thioacetamide) could protect the renal 

tissues from the nephrotoxicity produced 

by TAA. This study shows that the group 
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which was treated with both silymarin and 

TAA has reduced tubular damage and 

normal renal cortex. This group has 

decreased levels of BUN and uric acid. 

Increase in the dose of silymarin shows 

more protective action[44]. Chuanpit 

Ninsontia et al (2011) have demonstrated 

that Cisplatin-induced renal cell injury can 

be protected by silymarin. This study 

shows that the human renal tubular HK-2 

cells which are damaged by cisplatin-

induced apoptosis are selectively protected 

by silymarin. Due to the antioxidant 

property of silymarin it protects the renal 

cells from the intercellular ROS produced 

by cisplatin [45]. Samah S. Oda et al 

(2012) has illustrated that the silymarin has 

protective action against the nephrotoxicity 

induced by mercury in rats. Silymarin not 

only protects the kidney but also helps to 

bring malondialdehyde and glutathione 

back to their respected levels. Silymarin 

also protects the hepatic cells along with 

renal cells [46]. 

 
Table 1: List of phytoconstituents with their nephroprotective actions against renal failure 

Phyto-
constituents 

Dose Route of 
administration 

Animal used Model used/Injury 
Induced 

by 

Observations/ 
Outcomes 

References 

Ascorbic acid 100mg/kg Intraperitoneal Wistar rats Gentamicin Generation of nitric 
oxide and reduction 
of reactive oxygen 

species 

[9] 

Allicin 45mg/kg Oral Sprague–
Dawley (SD) 

rats 

Streptozotocin Decrease in serum 
creatinine and BUN 
along with decrease 
expression levels of 
collagen I, TGF-𝜷1 

and p-ERK1/2 

[12] 

Caffeic acid 
phenylethyl 

ester 

10 
µmol/kg 

Intraperitoneal Male wistar 
albino rats 

Methotrexate Decrease in levels of 
MDA and increases 
the activity of SOD, 
CAT and GSH-Px 

[17] 

Lycopene 4mg/kg Oral Male 
Sprague– 

Dawley rats 

Cisplatin Decreased urea, 
creatine and MDA 
+ increase in CAT 

activities 

[20] 

Resveratrol 120mg/kg Oral Male wistar 
rats 

Gentamicin Increased GFR 
(glomerular 

filtration rate), 
RBF (renal blood 
flow) and urinary 

excretion of N-
acetyl-beta-D-

glucosaminidase 

[26] 

Astaxanthin 75mg/kg Intraperitoneal Male 
Sprague 

Dawley rats 

Cisplatin Reduction in BUN, 
serum creatinine, 

total oxidant status 
and Caspase-3 + 

improved 
degenerative 

proximal and distal 
tubules, edema and 

glomerular 
degeneration in 
kidney tissues 

[30] 
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α-lipoic acid 25mg/kg Oral Male Wistar 
rats 

Gentamicin Increased activity 
of ATPases, TCA 
cycle enzymes and 
glycolytic enzymes 

[33] 

Taurine 7.5mg/kg Intraperitoneal Male Wistar 
albino rats 

Ischemia/ 
reperfusion 

Reduction in serum 
BUN, creatinine, 
tissue and serum 

MDA levels 

[36] 

Hesperidine 200mg/kg Oral Male wistar 
rats 

Cisplatin Decreased 
inflammation, 

oxidative stress and 
DNA damage + 

increased 
expression of nitric 

oxide in kidney 

[40] 

Silymarin 100mg/kg Oral Male albino 
wistar rats 

Thioacetamide Less tubular 
damage + decrease 
BUN and uric acid 

[44] 

Note: BUN(Blood urea nitrogen ), MDA (Malondialdehyde), SOD (Superoxide dismutase), CAT (Catalase),  GPx or 
GSH-Px (Glutathione peroxidase) 

 

 HERBAL PLANTS EXPLORED IN 

KIDNEY DISORDER 

 Garlic 

Garlic (Allium sativum) which comes under 

family Amaryllidaceae is an important and 

valuable herb. It was originated in central 

asia. Garlic is an herb used for treating 

ulcers, respiratory problems, colic and 

flatulence. For ear ache garlic oil drops are 

used for treatment (Thomas, 2001). The 

first isolated and biologically active 

compound of garlic was Allicin which is 

effective against fungi, bacteria and 

parasites. Organosulfur compounds which 

act as antioxidant are active components of 

garlic. Allicin which act as flavonoid, 

germanium which act as trace element 

(immunostimulant and normalizer) and 

selenium (for the optional function of the 

antioxidant enzyme glutathione 

peroxidase), sulfur compounds present in 

volatile oil and amino acids are other bio-

active compounds [48]. In human 

lymphocyte chromosome garlic play a 

protective role against genotoxicity 

produced by cisplatin [49]. From the 

previous reports it is also suggested that 

garlic has protective effect against 

nephropathy [50] and renal reperfusion 

injury [51]. N. Anusuya et al. (2013) 

reported that the ethanolic extract of garlic 

shows protective action against the 

nephrotoxicity induced by cisplatin in male 

wister rats. Elevated kidney weight with 

reduction in the activities of kidney 

antioxidants, increased lipid peroxidation 

with serum kidney markers like BUN 

(blood urea nitrogen), urea, uric acid and 

creatinine has been seen in cisplatin 

induced nephrotoxicity. Gradual increase in 

the level of antioxidants and taking back 

the markers to their normal levels has been 

reported when treated with the ethanolic 

extract of garlic which shows a protective 

effect. There is no important biochemical 

effect was seen when the rats were treated 
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with the higher doses of garlic extract [52]. 

Segoviano-Murillo et al (2008) has 

depicted that the S-allylcysteine which is an 

antioxidant present in garlic shows 

protective effect in renal injury and 

oxidative effect induced by reperfusion and 

ischemia [53]. Mahmoud Rafiein-Kopaei et 

al (2013) has shown the levels of serum 

BUN and creatinine increased 

tremendously after the injection of 

gentamycin. Metformin, garlic or their 

combination could lower the BUN and 

creatinine levels after the administration of 

Gentamicin (GM) (high doses). To elevate 

the antioxidant potency for improving GM-

tubular toxicity Garlic extract along with 

Metformin could be safely use [54]. Levent 

Kabasakal et al (2005) has depicted that 

ischemia/reperfusion induced 

nephrotoxicity can be reversed by aqueous 

extract of garlic. Ischemia/reperfusion 

results in decrease in GSH (glutathione), 

increase in MDA (renal malondialdehyde) 

and MPO (myeloperoxidase) activity which 

led to the formation of free radicals. Levels 

of GSH, MDA and MPO activity were 

restored back to their normal levels when 

treated with aqueous garlic extract 

(1mL/kg) in rats, it decreases free radical 

formation. Aqueous garlic extract not only 

improves the renal function but also repair 

the damage at microscopic level [55]. Tae 

Won Lee et al (2019) has reported that 

acute kidney injury in rats induced by 

colistin can be improved by the aqueous 

extract of aged black garlic. Functional and 

structural renal damages along with the 

production of ROS (reactive oxygen 

species) which led to oxidative stress and 

protein oxidation (involves in 

inflammation) has been observed during 

colistin administration. Aged black garlic 

extract used with potent antioxidant effects 

can indirectly lower the protein oxidation 

and oxidative stress and directly have anti-

inflammatory properties [56]. Jose´ 

Pedraza-Chaverri et al (2008) has 

illustrated that garlic powder have potency 

to show protective action against potassium 

dichromate-induced nephrotoxicity and 

oxidative stress. A diet containing 2% of 

garlic powder has ability to improve 

potassium dichromate induced renal injury 

with its antioxidant and ROS scavenging 

properties [57]. Hanaa A Hassan et 

al(2009) has reported that garlic oil (at dose 

5ml/kg body weight) has reno-protective 

action against oxidative stress induced by 

sodium nitrate. Garlic oil has antioxidant 

properties which leads to reduce the levels 

of lipid peroxidation and nitric oxide by 

scavenging free radicals [58]. 

 Rhubarb 

In countries like china and japan Rhubarb 

is well known for its treatment in chronic 

renal failure. Root and rhizome of rhubarb 

contains Anthraquinones which are their 

active component have nephroprotective 
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and other pharmacological effects. 

Different ingredients (rhein, emodin, 

aloemodin) isolated from rhubarb root has 

different pharmacologic actions, nowadays 

is used to slow down the progression of 

chronic kidney disease. Recent, animal 

studies has illustrated that biological 

activity of squaleneepoxidase, which is key 

enzyme of cholesterol synthesis can be 

inhibited by the galloylproanthocyanidins 

obtained from the rhubarb. Rhubarb caused 

increased excretion of waste products 

(including amino acids, serum creatinine 

and urea nitrogen) through intestine which 

is confirmed from early experiments [59]. 

It has been evaluated from the invitro 

studies of emodin that the emodin has 

effect on both growth and metabolic 

changes of renal mesangial and tubular 

epithelial cells. Ingested extract of rhubarb 

(containing emodin) present in serum 

obtained from rat has ability to suppress the 

growth of both mesangial and tubular cells. 

Rhubarb plays a crucial role by lowering 

the triglyceride and cholesterol levels in the 

patients suffering from CRF [60]. Through 

experimental studies it has revealed that the 

rhubarb shows effects on renal fibrosis, 

which was thought to relieve SCr (serum 

creatinine) and proteinuria through down 

regulating gene expression of growth 

factors in glomeruli from diabetic rats. 

There can be inhibition of proliferation of 

mesangial cells, decreasing the monocyte 

infiltration and reduction in high renal 

metabolism plays a crucial role [61]. 

Dan gao et al (2016) has illustrated 

that the acute renal failure induced by the 

mercuric chloride in rats can be treated by 

the rhubarb anthraquinones. For checking 

the nephroprotective effect of rhubarb 

anthraquinones against mercuric chloride in 

rats total rhubarb extract (TR) was 

separated into three parts, anthraquinones 

extract (TA), total tannins (TT) and 

remaining components extract (RC) so that 

individual effects of total rhubarb extract 

parts can be seen. From the results it is seen 

that TA and TR plays protective role in 

mercuric chloride induced ARF in rats 

while TT and RC has no effects [62]. 

Lingna Zeng et al (2013) has depicted that 

tannins present in the rhubarb shows 

protective actions against the 

nephrotoxicity induced by the potassium 

dichromate in rats. Hydroxyl radicals, 

which are dominant lesion product 

generated by hexavalent chromium are 

scavenge by the total tannins (TT). TT has 

less ability to transform toxic high valence 

chromium ions into non-toxic low valence 

ions. Chromium ions can further be 

precipitated by TT. Tannins present in 

rhubarb has metal precipitation, reductant 

and radical scavenger properties [63]. 

Takako Yokozawa  et al (1994) has 

demonstrated that oral administration of 

rhubarb extract shows the protective action 
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against the chronic renal failure induced by 

adenine diet in rats. Administration of 

rhubarb extract in rats shows positive 

results in treating the hypocalcemia by 

increasing the serum calcium level. This 

study has shown that there is gradual 

decrease in the levels of urea nitrogen and 

creatinine when the rats were treated with 

the higher doses of rhubarb extract which 

was administered orally [64]. Tokako 

Yokozowa et al (1991) has illustrated that 

the different tannins obtained from rhubarb 

has shown positive action against the 

uremic toxins. (-)-Epicatechin 3-0-gallate 

which is one of the tannin obtained from 

rhubarb helps to decrease the levels of 

methylguinide (MG), guanidinosuccinic 

acid (GSA) and urea nitrogen in blood. 

Creatinine level of rats treated with this 

compound was also decreased. Similarly 

Procyanidin B-2 3,3'-di-O-gallate which is 

another tannin obtained from rhubarb helps 

to decrease GSA, MG and urea nitrogen 

[65]. 

 Ginseng 

Korean red ginseng is one of the widely 

prescribed and intensively studied herbal 

medicine obtained from the root of Panax 

ginseng C.A. Meyer (Araliaceae). KRG 

(korean red ginseng has wide range of 

physiological and pharmacological actions. 

It not only protects the kidneys but also 

pharmacological uses in brain, immune 

system and liver functions. It also have 

preventive action against tumor, pain, 

antidiabetics effects, regulation of blood 

pressure, antifatigue, antioxidant and 

antiaging effects [66]. Several studies have 

shown that the ginseng has anti-diabetic 

effect, such as enhancement in energy 

expenditure, absorption of glucose in 

intestine, better sensitivity to insulin and 

increase in sugar metabolism [67]. Yildiray 

Kalkan et al (2012) has depicted that the 

apoptosis in rat kidneys induced by 

gentamicin sulphate can be treated by 

panax ginseng. This study has shown that 

the group treated with gentamicin sulphate 

has increased levels of creatinine, serum 

urea and BUN. The group treated with 

panax ginseng and gentamicin sulphate has 

decreased levels of BUN, serum urea and 

creatinine. Panax ginseng contains 

antioxidant properties which helps to 

scavenge free radicals [68]. 

Eun Jin Kim et al (2013) has illustrated 

that adenine-induced renal failure in rats 

can be treated by the saponins of heat 

processed ginseng. Sun ginseng improves 

the renal functioning by excreting out the 

urea nitrogen and creatinine thus helps to 

decrease the serum urea nitrogen and 

creatinine levels [69]. William C.S.Cho et 

al (2012) has demonstrated the 

streptozotocin-induced  diabetic rats can be 

treated by Ginsenoside Re which is active 

compound in Panax ginseng. Antioxidant 

and antihyperlipidemic are the main 
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properties of Ginsenoside Re. Blood 

glucose, total cholesterol and triglyceride 

levels could lower down with the use of 

Ginsenoside Re of Panax ginseng. Not only 

the kidney but in eye glutathione and 

malondialdehyde are also restored with the 

use of panax ginseng [70]. 

 Ginger 

In most of the areas of asia and africa 

Ginger (Zingiberofficinale) is widely used 

from long time as a popular food spice. The 

main active constituents present in ginger 

are vitamins, phenolic, volatile oil, 

proteolytic enzymes and trace elements 

[71]. Due to the strong antioxidant activity 

it protects biological tissues and cell 

membrane lipids from various toxicants by 

scavenging  the free radicals [72]. Various 

studies have shown that the ginger has 

nephroprotective effects against various 

drug-induced nephrotoxicity. Sami A. Gabr 

et al (2017) has demonstrated that ginger 

has protective action against cadmium-

induced renal toxicity. Restoration of renal 

functions biomarkers, total antioxidants 

status and molecular DNA through free 

radical scavenging and regenerative 

mechanism was seen when treated with 

ginger. Through the complexation 

mechanism ginger behaves like ligand and 

stop the accumulation within kidney due to 

presence of oxygen group in ginger 

constituents [73]. S. Maghsoudi et al 

(2010) has depicted that the renal ischemia 

reperfusion-induced injury can be 

prevented by the administration of ginger. 

I/R-induced elevated creatinine was 

prevented by the pretreatment with ginger. 

Administration of the ginger in I/R+ginger 

group weaker the water intake, restore 

urinary K + and Na +.Superoxide anion and 

hydroxyl radicals are two ROS which are 

mainly scavenged by the ginger [74]. 

K R Shanmugam et al (2010) has 

illustrated that alcohol induced renal 

damage in male albino rats can be treated 

by the use of ginger. This study shows that 

ginger shows its antioxidant effect by 

enhancement of GSH level, decreasing 

lipid peroxidation and maintaining normal 

levels of antioxidant enzymes [75]. EbruUz 

et al (2009) has depicted that ginger shows 

its nephroprotective effects on renal 

ischemia/reperfusion injury in rat kidneys. 

When compared to I/R group levels of 

serum urea creatinine and plasma cystatin 

C (CYC) remains unchanged in ginger+I/R 

group [76]. 

 Punica granatum 

Punica granatum belongs to family 

Punicaceae commonly known as 

pomegranate is widely used in treating 

various disease. Pomegranate consists 

antioxidant of polyphenolic class which 

generally contains tannins, anthocyanins 

and flavonoids [77]. It is used antiviral, 

antifungal, antibacterial and carcinogenic 

agent. Ellagic acid, punicic, flavones, 
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flavanols and flavone glycosides. It posses 

its hypoglycemic activity due to the 

presence of constituents like gallic , ursolic 

and oleanolic acids, these all acids provide 

antidiabetic effects [78].  

Previous studies has reported that the 

free radical scavenging activity of 

P.granatum is due to the ellagic acid. 

Leaves of P.granatum also posses strong 

antioxidant activity along with 

antihyperlipidemic effect which are helpful 

in treating nephrotoxicity [79]. El-Sayed 

M. El-Habibi et al (2013) has reported that 

the Punicagranatum shows renoprotective 

action against chronic renal failure induced 

by adenine in male rats. This study shows 

that the pomegranate peel methanolic 

extract exert antioxidant and anti-

inflammatory effects on renal failure. High 

phenolic content in pomegranate is 

responsible for antioxidant activity by 

scavenging ROS and induction of various 

antioxidant enzymes [80]. Nidhal AK 

Mohammed Ali et al (2012) has 

demonstrated that gentamicin-induced 

nephrotoxicity in rats could be prevented 

by the administration of Punica granatum. 

Alteration in serum levels of urea, 

creatinine uric acid, sodium, potassium and 

chloride can be protected by the aqueous 

extract of Punica granatum. Mild tubular 

necrosis can also be reversed by Punica 

granatum aqueous extract [81]. Ahmed E. 

Abdel Moneim et al (2013) has shown that 

Punica granatum juice has potent 

nephroprotective effect against carbon 

tetrachloride-induced nephrotoxicity in rats 

[82]. 

 Ginkgo biloba 

Ginkgo biloba (Ginkgoaceae) is a chinese 

herbal plant, its leaves and extract are 

prescribed worldwide as medicine for the 

treatment of various diseases. Its standard 

extract contains 5% - 7% of terpenes and 

22% - 27% of flavone glycoside [83]. 

Diabetic nephropathy is caused by the 

reduced GFR and increased albuminuria. 

Treatment of early stage diabetic 

nephropathy can be done with Gingko 

biloba extract which helps to improve 

kidney function and albuminuria [84]. 

Recent studies has demonstrated that the 

ginkgo biloba extract prevents the glucose-

induced accumulation of extracellular 

matrix in rat mesangial cells [85]. 

Mukaddes Gulec et al (2006) has 

demonstrated that the cisplatin-induced 

nephrotoxicity in rats is treated by the 

administration of ginkgo biloba extract. 

Adenosine deaminase (AD) activities was 

significantly decreased in the group treated 

with cisplatin + GBE (ginkgo biloba 

extract). GBE has no significant effect on 

malondialdehyde (MDA), myeloperoxidase 

(MPO) activities and nitric oxide levels 

(NO). [86].  M. U. R. Naidu et al (2000) 

has illustrated that ginkgo biloba extract 

shows potent effect against the 
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nephrotoxicity induced by gentamicin in 

rats. This study shows that 177% raised 

plasma and 374% raised kidney tissue 

MDA (malondialdehyde) were restored 

back to their normal levels when treated 

with the ginkgo biloba extract. Ginkgo 

biloba extract shows its action by 

neutralization of peroxyl and hydroxyl 

radicals [87]. H. Akdere et al (2014) has 

depicted that Ginkgo biloba EGb 761 has 

protective action against renal ischemia-

reperfusion injury in rats. EGb761 is 

standardized and real ginkgo extract. 

Antioxidant, anti-allergic and 

anticarcinogenic properties of ginkgo 

biloba extract is due to the presence of 

vanillic, hydroxykynurenic and kynurenic 

acid. Tissue damage could be decreased by 

the use of ginkgo biloba extract EGb761 

before renal ischemia-reperfusion [88]. 

 Nigella sativa 

Nigella sativa (Ranunculaceae) commonly 

known as black cumin along with its 

components shows protective action in 

curing renal diseases like nephrolithiasis 

and other renal damages. Antioxidant 

activity of nigella sativa is due to the 

presence of thymoquinone which is an 

active quinone, this quinone has ability to 

scavenge free radicals and superoxide 

anion.[89]. It not only protects the kidneys 

but also protects the livers by stopping the 

leakage of renal enzymes into the 

circulation [90]. Recent studies has shown 

that the nigella sativa oil protects kidneys 

from acetaminophen-induced renal injury 

in rats [91]. Ethanolic extract of N.sativa 

helps to prevent both formation and 

deposition of calcium oxalate [90]. I˙hsan 

Yaman et al (2010) has demonstrated that 

gentamicin-induced nephrotoxicity in rats 

can be prevented by the administration of 

nigella sativa. Renal damage and oxidative 

injury is prevented by the free radical 

scavenging and antioxidant properties of 

nigella sativa [92]. Mousa-Al-Reza 

Hadjzadeh et al (2012) has depicted that 

cisplatin-induced renal injury in rats can be 

prevented by the alcoholic extract of 

nigella sativa. Histology of kidney of 

cisplatin group showed renal injury but the 

group treated with nigella sativa had well-

preserved shape. 

 Aerva javanica 

Aerva javanica belongs to family 

Amaranthaceae is worldwide well known 

for treating kidney diseases. This plant is 

used as Pasanabheda which means 

breakdown of kidney stones. Along with 

nephroprotective drug it is also act as 

diuretic, demulcent and anthelmintic [93]. 

Recent studies have shown the presence of 

phytoconstituents like phenolics, 

flavonoids, alkaloids, saponins, 

triterpenoids, steroids, carbohydrates, 

saponins, glycosides and tannins [94]. Vinit 

Movaliya et al (2011) has depicted that the 

aqueous extract of Aerva javanica roots 
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shows nephro-protective action against 

cisplatin induced renal toxicity in rats. This 

study shows that the elevated biochemical 

markers of kidneys was normalized with 

the use of aqueous extract at a dose 

400mg/kg weight [95]. Vinit Movaliya et al 

(2014) has illustrated that alcoholic extract 

of root of Aerva javanica shows 

nephroprotective action against cisplatin-

induced renal toxicity in albino rats. 

Biomarkers like urea, creatinine and total 

protein were restored back to their normal 

levels when treated with alcoholic extract 

of aervajavanica. Alcoholic extract of 

aervajavanica at dose 400mg/kg shows 

nephroprotective action against acute renal 

injury in rats [96]. 

 Tephrosia purpurea 

Tephrosia purpurea belongs to the family 

fabaceae not only helpful in treating renal 

diseases but also known for its wound 

healing action. It is also used as liver tonic. 

Tephrosia purpurea is used in the treatment 

of drug induced renal tubular necrosis [97]. 

Tephrosia purpurea also possess other 

biological activities like antiviral, 

antibacterial, anti-asthmatic, antiulcer and 

hepatoprotective. The in vitro antioxidant 

activity was done on hydroalcoholic extract 

of roots of Tephrosia purpurea which was 

studied by the super oxide free radical 

activity, DPPH (diphenylpicrylhydrazyl) 

free radical scavenging activity and nitric 

oxide scavenging activity [98]. Avijeetjain 

et al (2009) has illustrated that the 

Tephrosia purpurea has nephroprotective 

effects on gentamicin model of acute renal 

failure. Tephrosia purpurea at a dose 

200mg/kg body weight shows antioxidant 

activity through Cox-2 expression and 

inhibition of overproduction of NO. 

Tephrosiapurpurea shows its renal 

protective activity without any toxicity 

[99]. Ravuri Halley Gora et al (2014) has 

depicted that Tephrosia purpurea helps to 

ameliorates the arsenic-induced nephro-

toxicity in rats. Tephrosia purpurea at a 

dose 500mg/kg helps to reduce blood urea 

nitrogen and creatinine levels in the kidney 

[100]. Naghma Khan et al (2000) has 

illustrated that the N-diethylnitrosamine 

and Potassium bromate mediated renal 

oxidative stress and toxicity can be 

treatment with the use of 

Tephrosiapurpurea in wister rats. This 

study has shown that the N-

diethylnitrosamine and Potassium bromate 

mediated renal oxidative stress and toxicity 

can be ameliorated when treated with 

Tephrosia purpurea at doses 5mg/kg and 

10mg/kg body weight [101]. 
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Table 2: List of herbal plants with their nephroprotective actions against renal failure 
Plants Dose 

(mg/kg) 
Route of 

Administration 
Animal 

used 
Model 

used/Injury 
induced by 

Observations/ 
Outcomes 

References 

Garlic 300 Oral Male wistar 
rats 

Cisplatin BUN and 
Creatinine levels 
were decreased + 
increased activity 

of antioxidants 

[102] 

Rhubarb 55 Oral Male albino 
rats 

Adenine Decreased urea 
and creatinine + 

increased calcium 
levels 

[64] 

Ginseng 200 Intraperitoneal Sprague– 
Dawley rats 

Gentamicin 
sulphate 

Reduction in 
kidney damage, 

BUN and 
creatinine 

[68] 

Ginger 200 Oral Male albino 
rats 

Alcohol Activities of renal 
XOD and GST 
were restored 

[75] 

Punicagranatum 200 Oral Male rats Adenine Activity of 
antioxidant 

enzymes was 
elevated + 

increased urine 
volume 

[80] 

Ginkgo biloba 300 Oral Male wistar 
rats 

Gentamicin Elevated plasma 
and kidney tissue 

MDA were 
restored 

[87] 

Nigella Sativa 100 Intraperitoneal Albino 
male rats 

Gentamicin Decreased MDA + 
NO generation 

[92] 

Aervajavanica 400 Oral Albino 
wistar rats 

Cisplatin Decreased urea, 
creatinine and 

albumin + 
recovery in kidney 

[95] 

Tephrosiapurpurea 500 Oral Wistar 
Rats 

Arsenic Decreased Urea 
and creatinine + 

reduced lipid 
peroxidation and 
glutathione levels 

[100] 

Note: BUN(Blood urea nitrogen ), MDA (Malondialdehyde), XOD (Xanthine oxidase), GST (Glutathione-s-
transferase), NO (Nitric oxide) 

 

DISCUSSSION 

Kidney plays a vital role in maintaining 

fluids, electrolytes and acid-base balance. 

Malignant nephrosclerosis, the ischemic 

contracted kidney, rapid progressive 

glomerulonephritis and diabetic 

nephropathy are some of kidney diseases 

which may leads to renal failure if not 

treated on time. Plants and their 

phytoconstituents helps to fight against 

various renal diseases. These plants provide 

nephroprotective action against various 

drugs and chemicals. They possess their 

nephroprotective activity due to the 

presence of sterols, saponins, triterpenes, 

diterpenoids, monoterpenoids, glycosides, 

polyphenols, flavonol glycosides, 

flavonoids, carotenoids and alkaloids. 

These active constituents have been 

reported for their significant 
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nephroprotective activity in animal models. 

Plants and phytoconstituents like garlic, 

rhubarb, ginseng, punica granatum, ginger, 

tephrosia purpurea, resveratrol, 

astaxanthin, lycopene, allicin and ascorbic 

acids have shown their nephroprotective 

actions when experimented on various 

animal models. These 

plants/phytoconstituents may be used in the 

future for treatment of various kidney 

disorders. 

REFERENCES 

[1] A.V. Moorthy, T.C. Blichfeldt, 

Anatomy and Physiology of the 

Kidney, Pathophysiol. Kidney Dis. 

Hypertens. 68 (2009) 1–15. 

https://doi.org/10.1016/B978-1-4160-

4391-1.50007-2. 

[2] A. Bohle, G. Kressel, C.A. Müller, 

G.A. Müller, The Pathogenesis of 

Chronic Renal Failure, Pathol. Res. 

Pract. 185 (1989) 421–440. 

https://doi.org/10.1016/S0344-

0338(89)80058-5. 

[3] N.P. Singh, A. Ganguli, A. Prakash, 

Drug-induced kidney disease, (2003). 

[4] F. Liaño, J. Pascual, C. Gámez, A. 

Gallego, M.A. Bajo, L.S. Sicilia, E. 

Junco, E. Verde, C. Bernis, J.A. Traver, 

J.M. Alcázar, R. Sánchez, A. Oliet, C. 

Hernando, J. Portolés, A. Barrientos, C. 

Sanz, J. Hernández, P. De Sequera, C. 

Caramelo, V. Barrio, F. Moreno, M.C. 

Muñoz, V. Giner, E. Junquera, E.G. 

Parra, M. Rodeles, Epidemiology of 

acute renal failure: A prospective, 

multicenter, community-based study, 

Kidney Int. 50 (1996) 811–818. 

https://doi.org/10.1038/ki.1996.380. 

[5] M. Boozari, H. Hosseinzadeh, Natural 

medicines for acute renal failure: A 

review, Phyther. Res. 31 (2017) 1824–

1835. https://doi.org/10.1002/ptr.5943. 

[6] A. Gurib-Fakim, Medicinal plants: 

Traditions of yesterday and drugs of 

tomorrow, Mol. Aspects Med. 27 

(2006) 1–93. 

https://doi.org/10.1016/j.mam.2005.07.

008. 

[7] J.A.A. Davies, Vitamin C: Its 

Chemistry and Biochemistry., R. Soc. 

Chem. (1991). 

[8] A. Korkmaz, D. Kolankaya, The 

protective effects of ascorbic acid 

against renal ischemia-reperfusion 

injury in male rats, Ren. Fail. 31 (2009) 

36–43. 

https://doi.org/10.1080/0886022080254

6271. 

[9] M.A. Moreira, M.A. Nascimento, T.A. 

Bozzo, A. Cintra, S.M. Da Silva, M.A. 

Dalboni, M.G. Mouro, E.M.S. Higa, 

Ascorbic acid reduces gentamicin-

induced nephrotoxicity in rats through 

the control of reactive oxygen species, 

Clin. Nutr. 33 (2014) 296–301. 

https://doi.org/10.1016/j.clnu.2013.05.0

05. 

[10] K. Hirsch, M. Danilenko, J. Giat, T. 

Miron, A. Rabinkov, M. Wilchek, D. 

Mirelman, J. Levy, Y. Sharoni, Effect 

of purified allicin, the major 

ingredient of freshly crushed garlic, 



Kanojia A et al                                                                                                                          Review Article 
 

 
1033 

IJBPAS, March 2022, 11(3) 

on cancer cell proliferation, Nutr. 

Cancer. 38 (2000) 245–254. 

https://doi.org/10.1207/S15327914N

C382_14. 

[11] D.H. El-Kashef, A.E. El-Kenawi, 

G.M. Suddek, H.A. Salem, Protective 

effect of allicin against gentamicin-

induced nephrotoxicity in rats, Int. 

Immunopharmacol. 29 (2015) 679–

686. 

https://doi.org/10.1016/j.intimp.2015.

09.010. 

[12] H. Huang, Y. Jiang, G. Mao, F. Yuan, 

H. Zheng, Y. Ruan, T. Wu, Protective 

effects of allicin on streptozotocin-

induced diabetic nephropathy in rats, 

J. Sci. Food Agric. 97 (2017) 1359–

1366. 

https://doi.org/10.1002/jsfa.7874. 

[13] H. Özyurt, M.K. Irmak, Ö. Akyol, S. 

Söğüt, Caffeic acid phenethyl ester 

changes the indices of oxidative stress 

in serum of rats with renal ischaemia-

reperfusion injury, Cell Biochem. 

Funct. 19 (2001) 259–263. 

https://doi.org/10.1002/cbf.923. 

[14] G.F. Sud’ina, O.K. Mirzoeva, M.A. 

Pushkareva, G.A. Korshunova, N. V. 

Sumbatyan, S.D. Varfolomeev, 

Caffeic acid phenethyl ester as a 

lipoxygenase inhibitor with 

antioxidant properties, FEBS Lett. 

329 (1993) 21–24. 

https://doi.org/10.1016/0014-

5793(93)80184-V. 

[15] H. Parlakpinar, S. Tasdemir, A. Polat, 

A. Bay-Karabulut, N. Vardi, M. Ucar, 

A. Acet, Protective role of caffeic 

acid phenethyl ester (cape) on 

gentamicin-induced acute renal 

toxicity in rats, Toxicology. 207 

(2005) 169–177. 

https://doi.org/10.1016/j.tox.2004.08.

024. 

[16] N. Aydogdu, G. Atmaca, O. Yalcin, 

K. Batcioglu, K. Kaymak, Effects of 

caffeic acid phenethyl ester on 

glycerol-induced acute renal failure in 

rats, Clin. Exp. Pharmacol. Physiol. 

31 (2004) 575–579. 

https://doi.org/10.1111/j.1440-

1681.2004.04050.x. 

[17] F. Öktem, H.R. Yilmaz, F. Ozguner, 

S. Olgar, A. Ayata, E. Uzar, E. Uz, 

Methotrexate-induced renal oxidative 

stress in rats: The role of a novel 

antioxidant caffeic acid phenethyl 

ester, Toxicol. Ind. Health. 22 (2006) 

241–247. 

https://doi.org/10.1191/0748233706th

265oa. 

[18] W. Stahl, H. Sies, Antioxidant 

activity of carotenoids, Mol. Aspects 

Med. 24 (2003) 345–351. 

https://doi.org/10.1016/S0098-

2997(03)00030-X. 

[19] M. Rizwan, I. Rodriguez-Blanco, A. 

Harbottle, M.A. Birch-Machin, 

R.E.B. Watson, L.E. Rhodes, Tomato 

paste rich in lycopene protects against 

cutaneous photodamage in humans in 

vivo: A randomized controlled trial, 

Br. J. Dermatol. 164 (2011) 154–162. 

https://doi.org/10.1111/j.1365-



Kanojia A et al                                                                                                                          Review Article 
 

 
1034 

IJBPAS, March 2022, 11(3) 

2133.2010.10057.x. 

[20] A. Atessahin, S. Yilmaz, I. Karahan, 

A.O. Ceribasi, A. Karaoglu, Effects 

of lycopene against cisplatin-induced 

nephrotoxicity and oxidative stress in 

rats, Toxicology. 212 (2005) 116–

123. 

https://doi.org/10.1016/j.tox.2005.04.

016. 

[21] P.R. Augusti, G.M.M. Conterato, S. 

Somacal, L. Einsfeld, A.T. Ramos, 

F.Y.M. Hosomi, D.L. Graça, T. 

Emanuelli, Effect of lycopene on 

nephrotoxicity induced by mercuric 

chloride in rats, Basic Clin. 

Pharmacol. Toxicol. 100 (2007) 398–

402. https://doi.org/10.1111/j.1742-

7843.2007.00067.x. 

[22] I. Karahan, A. Ateşşahin, S. Yilmaz, 

A.O. Çeribaşi, F. Sakin, Protective 

effect of lycopene on gentamicin-

induced oxidative stress and 

nephrotoxicity in rats, Toxicology. 

215 (2005) 198–204. 

https://doi.org/10.1016/j.tox.2005.07.

007. 

[23] M. Kitada, D. Koya, Renal protective 

effects of resveratrol, Oxid. Med. 

Cell. Longev. 2013 (2013). 

https://doi.org/10.1155/2013/568093. 

[24] V. Chander, K. Chopra, Protective 

effect of resveratrol, a polyphenolic 

phytoalexin on glycerol-induced 

acute renal failure in rat kidney, Ren. 

Fail. 28 (2006) 161–169. 

https://doi.org/10.1080/08860220500

531112. 

[25] G. Şener, H. Tuǧtepe, M. Yüksel, Ş. 

Çetinel, N. Gedik, B.Ç. Yeǧen, 

Resveratrol Improves 

Ischemia/Reperfusion-Induced 

Oxidative Renal Injury in Rats, Arch. 

Med. Res. 37 (2006) 822–829. 

https://doi.org/10.1016/j.arcmed.2006

.04.003. 

[26] M.A. Liebert, A.N.A.I. Morales, J.M. 

Buitrago, J.M. Santiago, M. 

Fernández-tagarro, J.M. López-

novoa, on Gentamicin-Induced 

Nephrotoxicity INTRODUCTION, 4 

(2002). 

[27] J. Dhankhar, S.S. Kadian, A. Sharma, 

Astaxanthin: a Potential Carotenoid, 

Ijpsr. 3 (2012) 5. 

[28] M. Kurashige, E. Okimasu, M. Inoue, 

K. Utsumi, Inhibition of oxidative 

injury of biological membranes by 

astaxanthin., Physiol. Chem. Phys. 

Med. NMR. 22 (1990) 27–38. 

[29] P.R. Augusti, G.M.M. Conterato, S. 

Somacal, R. Sobieski, P.R. Spohr, J. 

V. Torres, M.F. Charão, A.M. Moro, 

M.P. Rocha, S.C. Garcia, T. 

Emanuelli, Effect of astaxanthin on 

kidney function impairment and 

oxidative stress induced by mercuric 

chloride in rats, Food Chem. Toxicol. 

46 (2008) 212–219. 

https://doi.org/10.1016/j.fct.2007.08.0

01. 

[30] G. Akca, H. Eren, L. Tumkaya, T. 

Mercantepe, M.O. Horsanali, E. 

Deveci, E. Dil, A. Yilmaz, The 

protective effect of astaxanthin 



Kanojia A et al                                                                                                                          Review Article 
 

 
1035 

IJBPAS, March 2022, 11(3) 

against cisplatin-induced 

nephrotoxicity in rats, Biomed. 

Pharmacother. 100 (2018) 575–582. 

https://doi.org/10.1016/j.biopha.2018.

02.042. 

[31] L. Packer, E.H. Witt, H.J. Tritschler, 

Alpha-lipoic acid as a biological 

antioxidant, Free Radic. Biol. Med. 

19 (1995) 227–250. 

https://doi.org/10.1016/0891-

5849(95)00017-R. 

[32] A. Hussein, A. Ahmed, S. Shouman, 

S. Sharawy, Ameliorating effect of 

DL-α-lipoic acid against cisplatin-

induced nephrotoxicity and 

cardiotoxicity in experimental 

animals, Drug Discov. Ther. 6 (2011) 

147–156. 

https://doi.org/10.5582/ddt.2012.v6.3.

147. 

[33] P. Sandhya, S. Mohandass, P. 

Varalakshmi, Role of DL α-lipoic 

acid in gentamicin induced 

nephrotoxicity, Mol. Cell. Biochem. 

145 (1995) 11–17. 

https://doi.org/10.1007/BF00925707. 

[34] R.J. Huxtable, Actions of Taurine, 

Physiol. Rev. 72 (1992) 101–163. 

[35] A. Erdem, N.Ü. Gündoǧan, A. 

Usubütün, K. Kilinç, Ş.R. Erdem, A. 

Kara, A. Bozkurt, The protective 

effect of taurine against gentamicin-

induced acute tubular necrosis in rats, 

Nephrol. Dial. Transplant. 15 (2000) 

1175–1182. 

https://doi.org/10.1093/ndt/15.8.1175. 

[36] G. Guz, E. Oz, N. Lortlar, N.N. 

Ulusu, N. Nurlu, B. Demirogullari, S. 

Omeroglu, S. Sert, C. Karasu, The 

effect of taurine on renal 

ischemia/reperfusion injury, Amino 

Acids. 32 (2007) 405–411. 

https://doi.org/10.1007/s00726-006-

0383-1. 

[37] L. Wang, L. Zhang, Y. Yu, Y. Wang, 

N. Niu, The protective effects of 

taurine against early renal injury in 

STZ-induced diabetic rats, correlated 

with inhibition of renal LOX-1-

mediated ICAM-1 expression, Ren. 

Fail. 30 (2008) 763–771. 

https://doi.org/10.1080/08860220802

272563. 

[38] P.K. Wilmsen, D.S. Spada, M. 

Salvador, Antioxidant activity of the 

flavonoid hesperidin in chemical and 

biological systems, J. Agric. Food 

Chem. 53 (2005) 4757–4761. 

https://doi.org/10.1021/jf0502000. 

[39] R. Anandan, P. Subramanian, Renal 

protective effect of hesperidin on 

gentamicin-induced acute 

nephrotoxicity in male Wistar albino 

rats, Redox Rep. 17 (2012) 219–226. 

https://doi.org/10.1179/1351000212Y

.0000000019. 

[40] B.D. Sahu, M. Kuncha, G.J. 

Sindhura, R. Sistla, Hesperidin 

attenuates cisplatin-induced acute 

renal injury by decreasing oxidative 

stress, inflammation and DNA 

damage, Phytomedicine. 20 (2013) 

453–460. 

https://doi.org/10.1016/j.phymed.201



Kanojia A et al                                                                                                                          Review Article 
 

 
1036 

IJBPAS, March 2022, 11(3) 

2.12.001. 

[41] N. Singh, A. Prakash, Herbal drugs 

and acute renal injury, Med. Updat. 

18 (2008) 150–155. 

[42] V. Kren, D. Walterová, Silybin and 

silymarin--new effects and 

applications., Biomed. Pap. Med. Fac. 

Univ. Palacky. Olomouc. Czech. 

Repub. 149 (2005) 29–41. 

https://doi.org/10.5507/bp.2005.002. 

[43] F. Turgut, O. Bayrak, F. Catal, R. 

Bayrak, A.F. Atmaca, A. Koc, A. 

Akbas, A. Akcay, D. Unal, 

Antioxidant and protective effects of 

silymarin on ischemia and reperfusion 

injury in the kidney tissues of rats, 

Int. Urol. Nephrol. 40 (2008) 453–

460. https://doi.org/10.1007/s11255-

008-9365-4. 

[44] M.Z. Cengiz, Renoprotective effects 

of Silybum marianum (L.) Gaertn 

(Silymarin) on thioacetamide-induced 

renal injury: Biochemical and 

histopathological approach, Pak. J. 

Pharm. Sci. 31 (2018) 2137–2141. 

[45] C. Ninsontia, K. Pongjit, C. 

Chaotham, P. Chanvorachote, 

Silymarin selectively protects human 

renal cells from cisplatin-induced cell 

death, Pharm. Biol. 49 (2011) 1082–

1090. 

https://doi.org/10.3109/13880209.201

1.568506. 

[46] S.S. Oda, I.M. El-Ashmawy, 

Protective effect of silymarin on 

mercury-induced acute Nephro-

Hepatotoxicity in Rats, Glob. Vet. 9 

(2012) 376–383. 

https://doi.org/10.5829/idosi.gv.2012.

9.4.6510. 

[47] Duke, James a1. Morton, J. F. Major 

medicinal plants: botany, culture, and 

uses. (Thomas, Handbook of 

medicinal herbs1. Morton, J. F. Major 

medicinal plants: botany, culture, and 

uses. (Thomas, 1977)., 2001. 

[48] Book Reviews, 46 (2003) 30397. 

[49] G.G.H.A.S.A.N. Parveen, Mitigation 

Of Genotoxic Effects Of Cisplatin 

Through Some Dietary Antioxidants 

In Human Lymphocyte 

Chromosomes In Vitro, Undefined. 

(2011). 

[50] A. Ghafari, Garlic (Allium sativum) 

prevents radiocontrast nephropathy 

following coronary angiography, J. 

Nephrol. Ren. Transplant. 4 (2012) 

34–39. 

[51] F. Bagheri, A. Gol, S. Dabiri, A. 

Javadi, Preventive Effect of Garlic 

Juice on Renal Reperfusion Injury, 

Iran. J. Kidney Dis. |. 5 (2011) 194–

200. 

[52] N. Anusuya, P. Durgadevi, A. 

Dhinek, S. Mythily, Nephroprotective 

effect of ethanolic extract of garlic 

(Allium sativum L.) on cisplatin 

induced nephrotoxicity in male wistar 

rats, Asian J. Pharm. Clin. Res. 6 

(2013) 97–100. 

[53] S. Segoviano-Murillo, D.J. Sánchez-

González, C.M. Martínez-Martínez, 

C. Cruz, P.D. Maldonado, J. Pedraza-

Chaverrí, S-allylcysteine ameliorates 



Kanojia A et al                                                                                                                          Review Article 
 

 
1037 

IJBPAS, March 2022, 11(3) 

ischemia and reperfusion induced 

renal damage, Phyther. Res. 22 

(2008) 836–840. 

https://doi.org/10.1002/ptr.2396. 

[54] M. Rafieian-Kopaei, A. Baradaran, A. 

Merrikhi, M. Nematbakhsh, Y. 

Madihi, H. Nasri, Efficacy of Co-

Administration of garlic extract and 

metformin for prevention of 

gentamicin-renal toxicity in wistar 

rats: A biochemical study, Int. J. Prev. 

Med. 4 (2013) 258–264. 

[55] S.F. Lamer, D.M. Mckinsey, R.L. 

Hayes, K.K.W. Wang, Brain Injury in 

Rats, 8 (2005) 97–108. 

[56] T.W. Lee, E. Bae, J.H. Kim, H.N. 

Jang, H.S. Cho, S.H. Chang, D.J. 

Park, The aqueous extract of aged 

black garlic ameliorates colistin-

induced acute kidney injury in rats, 

Ren. Fail. 41 (2019) 24–33. 

https://doi.org/10.1080/0886022X.20

18.1561375. 

[57] J. Pedraza-Chaverri, P. Yam-Canul, 

Y.I. Chirino, D.J. Sánchez-González, 

C.M. Martínez-Martínez, C. Cruz, 

O.N. Medina-Campos, Protective 

effects of garlic powder against 

potassium dichromate-induced 

oxidative stress and nephrotoxicity, 

Food Chem. Toxicol. 46 (2008) 619–

627. 

https://doi.org/10.1016/j.fct.2007.09.0

88. 

[58] H.A. Hassan, S.M. El-Agmy, R.L. 

Gaur, A. Fernando, M.H.G. Raj, A. 

Ouhtit, In vivo evidence of hepato- 

and reno-protective effect of garlic oil 

against sodium nitrite-induced 

oxidative stress, Int. J. Biol. Sci. 5 

(2009) 249–255. 

https://doi.org/10.7150/ijbs.5.249. 

[59] S. SHIBUTANI, T. NAGASAWA, T. 

YOKOZAWA, H. OURA, Effect of 

Rhubarb (Rhei rhizoma) Extract on 

Urea Nitrogen and Amino Acid 

Metabolism after the Administration, 

YAKUGAKU ZASSHI. 100 (1980) 

434–442. 

https://doi.org/10.1248/yakushi1947.1

00.4_434. 

[60] L.S. Li, Rhubarb in preventing 

progression of chronic renal disease, 

Nephrology. 2 (1996) s146–s150. 

https://doi.org/10.1111/j.1440-

1797.1996.tb00160.x. 

[61] A. Peng, Y. Gu, S.Y. Lin, Herbal 

treatment for renal diseases, Ann. 

Acad. Med. Singapore. 34 (2005) 44–

51. 

[62] D. Gao, L.N. Zeng, P. Zhang, Z.J. 

Ma, R.S. Li, Y.L. Zhao, Y.M. Zhang, 

Y.M. Guo, M. Niu, Z.F. Bai, X.H. 

Xiao, W.W. Gao, J.B. Wang, 

Rhubarb anthraquinones protect rats 

against mercuric chloride (HgCl2)-

induced acute renal failure, 

Molecules. 21 (2016). 

https://doi.org/10.3390/molecules210

30298. 

[63] L.N. Zeng, Z.J. Ma, Y.L. Zhao, L.D. 

Zhang, R.S. Li, J.B. Wang, P. Zhang, 

D. Yan, Q. Li, B.Q. Jiang, S.B. Pu, Y. 

Lü, X.H. Xiao, The protective and 



Kanojia A et al                                                                                                                          Review Article 
 

 
1038 

IJBPAS, March 2022, 11(3) 

toxic effects of rhubarb tannins and 

anthraquinones in treating hexavalent 

chromium-injured rats: The Yin/Yang 

actions of rhubarb, J. Hazard. Mater. 

246–247 (2013) 1–9. 

https://doi.org/10.1016/j.jhazmat.201

2.12.004. 

[64] S. Kiho, T. Yoshida, I. Katsuragawa, 

M. Sakushima, M. Usui, S. Ukai, NII-

Electronic Library Service, Chem. 

Pharm. Bull. 17 (1994) 1460–1462. 

[65] T. Yokozawa, K. Fujioka, H. Oura, 

G. Nonaka, I. Nishioka, Effects of 

Rhubarb Tannins on Uremic Toxins, 

Nephron. 58 (1991) 155–160. 

https://doi.org/10.1159/000186406. 

[66] M.-J. Bak, M. Jun, W.-S. Jeong, 

Antioxidant and Hepatoprotective 

Effects of the Red Ginseng Essential 

Oil in H2O2-Treated HepG2 Cells 

and CCl4-Treated Mice, Int. J. Mol. 

Sci. 13 (2012) 2314–2330. 

https://doi.org/10.3390/ijms13022314

. 

[67] S.K. Ki, Y.K. Hyun, N. Yamabe, R. 

Nagai, T. Yokozawa, Protective effect 

of sun ginseng against diabetic renal 

damage, Biol. Pharm. Bull. 29 (2006) 

1678–1684. 

https://doi.org/10.1248/bpb.29.1678. 

[68] Y. Kalkan, K.A.T. Kapakin, A. Kara, 

T. Atabay, A. Karadeniz, N. Simsek, 

E. Karakus, I. Can, S. Yildirim, S. 

Ozkanlar, E. Sengul, Protective effect 

of Panax ginseng against serum 

biochemical changes and apoptosis in 

kidney of rats treated with gentamicin 

sulphate, J. Mol. Histol. 43 (2012) 

603–613. 

https://doi.org/10.1007/s10735-012-

9412-4. 

[69] E.J. Kim, H.A. Oh, H.J. Choi, J.H. 

Park, D.H. Kim, N.J. Kim, Heat-

processed ginseng saponin 

ameliorates the adenine-induced renal 

failure in rats, J. Ginseng Res. 37 

(2013) 87–93. 

https://doi.org/10.5142/jgr.2013.37.87

. 

[70] W.C.S. Cho, W.S. Chung, S.K.W. 

Lee, A.W.N. Leung, C.H.K. Cheng, 

K.K.M. Yue, Ginsenoside Re of 

Panax ginseng possesses significant 

antioxidant and antihyperlipidemic 

efficacies in streptozotocin-induced 

diabetic rats, Eur. J. Pharmacol. 550 

(2006) 173–179. 

https://doi.org/10.1016/j.ejphar.2006.

08.056. 

[71] F.C. Onwuka, O. Erhabor, M.U. 

Eteng, I.B. Umoh, Protective Effects 

of Ginger Toward Cadmium-Induced 

Testes and Kidney Lipid Peroxidation 

and Hematological Impairment in 

Albino Rats, J. Med. Food. 14 (2011) 

817–821. 

https://doi.org/10.1089/jmf.2010.0106

. 

[72] A.G.A. Farag, M.E.A. Elhalwagy, 

H.E.A. Farid, Effect of ginger 

supplementation on developmental 

toxicity induced by fenitrothion 

insecticide and/or lead in albino rats, 

Pestic. Biochem. Physiol. 97 (2010) 



Kanojia A et al                                                                                                                          Review Article 
 

 
1039 

IJBPAS, March 2022, 11(3) 

267–274. 

https://doi.org/10.1016/j.pestbp.2010.

03.007. 

[73] S.A. Gabr, A.H. Alghadir, G.A. 

Ghoniem, Biological activities of 

ginger against cadmium-induced 

renal toxicity, Saudi J. Biol. Sci. 26 

(2019) 382–389. 

https://doi.org/10.1016/j.sjbs.2017.08.

008. 

[74] S. Maghsoudi, A. Gol, S. Dabiri, A. 

Javadi, Preventive effect of ginger 

(Zingiber officinale) pretreatment on 

renal ischemia-reperfusion in rats, 

Eur. Surg. Res. 46 (2011) 45–51. 

https://doi.org/10.1159/000321704. 

[75] K.R. Shanmugam, C.H. Ramakrishna, 

K. Mallikarjuna, K.S. Reddy, 

Protective effect of ginger against 

alcohol-induced renal damage and 

antioxidant enzymes in male albino 

rats, Indian J. Exp. Biol. 48 (2010) 

143–149. 

[76] E. Uz, O.F. Karatas, E. Mete, R. 

Bayrak, O. Bayrak, A.F. Atmaca, O. 

Ats, M.E. Yildirm, A. Akcay, The 

effect of dietary ginger (Zingiber 

officinals Rosc) on renal 

ischemia/reperfusion injury in rat 

kidneys, Ren. Fail. 31 (2009) 251–

260. 

https://doi.org/10.1080/08860220902

779921. 

[77] F. de Nigris, M.L. Balestrieri, S. 

Williams-Ignarro, F.P. D’Armiento, 

C. Fiorito, L.J. Ignarro, C. Napoli, 

The influence of pomegranate fruit 

extract in comparison to regular 

pomegranate juice and seed oil on 

nitric oxide and arterial function in 

obese Zucker rats, Nitric Oxide - 

Biol. Chem. 17 (2007) 50–54. 

https://doi.org/10.1016/j.niox.2007.04

.005. 

[78] S.R. Katz, R.A. Newman, E.P. 

Lansky, Punica granatum: Heuristic 

treatment for diabetes mellitus, J. 

Med. Food. 10 (2007) 213–217. 

https://doi.org/10.1089/jmf.2006.290. 

[79] S. Das, S. Barman, Antidiabetic and 

antihyperlipidemic effects of 

ethanolic extract of leaves of Punica 

granatum in alloxan-induced non-

insulin-dependent diabetes mellitus 

albino rats, Indian J. Pharmacol. 44 

(2012) 219–224. 

https://doi.org/10.4103/0253-

7613.93853. 

[80] E.-S.M. El-Habibi, Renoprotective 

Effects of Punica granatum 

(Pomegranate) Against Adenine-

Induced Chronic Renal Failure in 

Male Rats, Life Sci. J. 10 (2013) 

1097–8135. 

[81] N. Ak, M. Ali, S.Z. Saeed, Nephro-

Protective Effect of Punica granatum 

in Gentamicin-Induced 

Nephrotoxicity in Rats, Med. J. 

Babylon. 9 (2012) 220–228. 

[82] A.E. Abdel Moneim, M.F. El-

Khadragy, The potential effects of 

pomegranate (Punica granatum) juice 

on carbon tetrachloride-induced 

nephrotoxicity in Rats, J. Physiol. 



Kanojia A et al                                                                                                                          Review Article 
 

 
1040 

IJBPAS, March 2022, 11(3) 

Biochem. 69 (2013) 359–370. 

https://doi.org/10.1007/s13105-012-

0218-3. 

[83] P.C. Chan, Q. Xia, P.P. Fu, Ginkgo 

biloba leave extract: Biological, 

medicinal, and toxicological effects, 

J. Environ. Sci. Heal. - Part C 

Environ. Carcinog. Ecotoxicol. Rev. 

25 (2007) 211–244. 

https://doi.org/10.1080/10590500701

569414. 

[84] K. Welt, J. Weiss, R. Martin, T. 

Hermsdorf, S. Drews, G. Fitzl, 

Ginkgo biloba extract protects rat 

kidney from diabetic and hypoxic 

damage, Phytomedicine. 14 (2007) 

196–203. 

https://doi.org/10.1016/j.phymed.200

6.03.023. 

[85] M.H. Jang, X.L. Piao, J.M. Kim, 

S.W. Kwon, J.H. Park, Inhibition of 

cholinesterase and amyloid-&bgr; 

aggregation by resveratrol oligomers 

from Vitis amurensis, Phyther. Res. 

22 (2008) 544–549. 

https://doi.org/10.1002/ptr. 

[86] M. Gulec, M. Iraz, H.R. Yilmaz, H. 

Ozyurt, I. Temel, The effects of 

ginkgo biloba extract on tissue 

adenosine deaminase, xanthine 

oxidase, myeloperoxidase, 

malondialdehyde, and nitric oxide in 

cisplatin-induced nephrotoxicity, 

Toxicol. Ind. Health. 22 (2006) 125–

130. 

https://doi.org/10.1191/0748233705th

255oa. 

[87] M.U.R. Naidu, A.A. Shifow, K.V. 

Kumar, K.S. Ratnakar, Ginkgo biloba 

extract ameliorates gentamicin-

induced nephrotoxicity in rats, 

Phytomedicine. 7 (2000) 191–197. 

https://doi.org/10.1016/S0944-

7113(00)80003-3. 

[88] H. Akdere, E. Tastekin, M. 

Mericliler, K.M. Burgazli, The 

protective effects of Ginkgo biloba 

EGb761 extract against renal 

ischemia-reperfusion injury in rats, 

Eur. Rev. Med. Pharmacol. Sci. 18 

(2014) 2936–2941. 

[89] P. Hayatdavoudi, A.K. Rad, Z. 

Rajaei, M. Al-reza, AJP-6-001.pdf, 6 

(2016) 1–8. 

[90] M.A. Hamed, N.S. El-Rigal, S.A. Ali, 

Effects of black seed oil on resolution 

of hepato-renal toxicity induced by 

bromobenzene in rats, Eur. Rev. Med. 

Pharmacol. Sci. 17 (2013) 569–581. 

[91] O.G. Ahmed, N.A.A. El-Mottaleb, 

Renal function and arterial blood 

pressure alterations after exposure to 

acetaminophen with a potential role 

of Nigella sativa oil in adult male rats, 

J. Physiol. Biochem. 69 (2013) 1–13. 

https://doi.org/10.1007/s13105-012-

0182-y. 

[92] I. Yaman, E. Balikci, Protective 

effects of nigella sativa against 

gentamicin-induced nephrotoxicity in 

rats, Exp. Toxicol. Pathol. 62 (2010) 

183–190. 

https://doi.org/10.1016/j.etp.2009.03.

006. 



Kanojia A et al                                                                                                                          Review Article 
 

 
1041 

IJBPAS, March 2022, 11(3) 

[93] V. Movaliya, M. Zaveri, A review on 

the pashanbheda plant “aerva 

javanica,” Int. J. Pharm. Sci. Rev. 

Res. 25 (2014) 268–275. 

[94] V. Movaliya, M. Zaveri, 

Pharmacognostical studies on roots of 

Aerva javanica, Int. J. Pharm. Sci. 

Rev. Res. 16 (2012) 34–37. 

[95] V. Movaliya, D. Khamar, M. Setty, 

Nephroprotective activity of aqueous 

extract of Aerva Javanica roots in 

cisplatin induced renal toxicity in rats, 

Pharmacol. Online. 74 (2011) 68–74. 

[96] V.R. Movaliya, Comparison of 

alcoholic and aqueous extract of root 

of aerva javanica for its nephro-

protective effect in cisplatin-induced, 

(2014). 

https://doi.org/10.13040/IJPSR.0975-

8232.5(8).3473-83. 

[97] N.S.M. Krishna, K.A. Chowdary, 

Evaluation of anticonvulsant activity 

of stem bark extract of Tephrosia 

purpurea, Indian J. Res. Pharm. 

Biotechnol. 5 (2017) 173–176. 

[98] P.P. Dalwadi, J.L. Patel, P. V. Patani, 

Tephrosia purpurea Linn 

(Sharpunkha, Wild Indigo): A 

Review on Phytochemistry and 

Pharmacological Studies, Indian J. 

Pharm. Biol. Res. 2 (2014) 108–121. 

https://doi.org/10.30750/ijpbr.2.1.18. 

[99] A. Jain, A.K. Singhai, Effect of 

Tephrosia Purpurea Pers on 

Gentamicin Model of Acute Renal 

Failure, IFMBE Proc. 23 (2009) 

1438–1442. 

https://doi.org/10.1007/978-3-540-

92841-6_355. 

[100] R. Gora, P. Kerketta, S. Baxla, R. 

Toppo, R. Prasad, P. Patra, B. Roy, 

Ameliorative effect of Tephrosia 

purpurea in arsenic-induced 

nephrotoxicity in rats, Toxicol. Int. 

21 (2014) 78–83. 

https://doi.org/10.4103/0971-

6580.128807. 

[101] N. Khan, Tephrosia purpurea 

ameliorates N-diethylnitrosamine 

and potassium bromate-mediated 

renal oxidative stress and toxicity in 

wistar rats, Pharmacol. Toxicol. 88 

(2001) 294–299. 

https://doi.org/10.1034/j.1600-

0773.2001.880602.x. 

[102] N. Anusuya, P. Durgadevi, A. 

Dhinek, S. Mythily, 

nephroprotective effect of ethanolic 

extract of garlic (allium sativum l.) 

On cisplatin induced nephrotoxicity 

in male wistar rats, Asian J. Pharm. 

Clin. Res. 6 (2013). 

 


