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ABSTRACT 

The excess use of drugs for various ailments is resulting in increasing cases of drug-induced 

nephrotoxicity. Acute kidney injury is the most common type of drug-induced nephrotoxicity, 

which accounts for 85% of cases of nephrotoxicity. Herbal medications, due to the presence of 

various phytoconstituents, possess nephroprotective activity and are used in the treatment of 

kidney disorders like acute kidney injury, nephrotic syndrome, chronic interstitial nephritis, etc. 

The present review aimed to elucidate the list of medicinal plants which are scientifically proven to 

have nephroprotective activity against drug-induced nephrotoxicity.   

Keywords: Nephrotoxicity, Nephroprotective activity, Gentamicin-induced nephrotoxicity, 

Medicinal plants. 
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INTRODUCTION 

Nephrotoxicity is one of the most common kidney disorders and occurs when the body is exposed 

to a drug or toxin. A number of therapeutic drugs can adversely affect the kidney and results in 

acute renal failure, chronic interstitial nephritis, and nephrotic syndrome as there is an increase in 

the number of potent therapeutic agents like aminoglycoside antibiotics, NSAID’s and 

chemotherapeutic agents have been added to the therapeutic magazine in recent years
1
. Exposure 

to chemical substances like ethylene glycol, carbon tetrachloride, sodium oxalate and heavy metals 

like lead, mercury, cadmium and arsenic also causes nephrotoxicity. Timely recognition of the 

disease and stopping of responsible drugs is usually the only necessary treatment. 

Nephroprotective agents are the substances which possess defensive activity against 

nephrotoxicity. Medicinal plants aid in the treatment of acute and chronic kidney injury due to the 

presence of a variety of complex chemical constituents. Early literatures established various herbs 

for the cure of renal disorders. Concurrent use of various herbal medicines possessing 

nephroprotective activity along with different nephrotoxic agents may reduce nephrotoxicity. 

The term renal failure primarily refers to the failure of the excretory function of the kidney, which 

leads to the retention of nitrogenous waste products of metabolism in the blood 
2
. In addition to 

this, along with endocrine dysfunction, there is a failure of regulation of fluid and electrolyte 

balance. Renal failure is categorized as acute and chronic renal failure 
3
.  

Acute renal failure (ARF) or acute kidney injury (AKI): 

ARF or AKI is defined as the sudden, reversible loss of renal function which develops over a 

period of days or weeks. The main cause of AKI includes acute tubular necrosis which occurs due 

to ischemia or exposure to toxins and commonly accounts for 85% of incidence. The toxins may 

be exogenous or endogenous. The exogenous agents are radiocontrast agents, cyclosporine, 

antibiotics, chemotherapeutic agents, organic solvents, paracetamol and illegal abortifacients 
3
, 

while the endogenous compounds include myoglobin and heamoglobin 
4
. 

Chronic renal failure (CRF): 

CRF is an irreversible retrogradation in the renal function which develops over a period of years 

and results in loss of excretory metabolic and endocrine functions. Various causes of chronic renal 

failure are disorders like hypertension, diabetes mellitus, etc., and antineoplastic agents like 

cyclophosphamide, vincristine and cisplatin, etc.
2
. 

EPIDEMIOLOGY 

The epidemiology of drug-induced nephrotoxicity is based on literature targeting acute kidney 

failure. It is mostly seen in hospitalized patients, especially the ICU patients. AKF is reported in 
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55-60% of patients taking drugs like gentamicin and cisplatin. It is common in adults compared to 

paediatrics. Acute tubular necrosis has 85% of incidence compared to other disorders of 

nephrotoxicity. 

ETIOLOGY 

Acute kidney failure is mainly caused by the following conditions: 

 Impaired blood flow to the kidneys 

 Direct damage to the kidneys 

 Urine Blockage in the kidneys 

 Presence of nephrotoxic agents
5
 

The well-known nephrotoxic agents are drugs, diagnostic agents and chemicals. The important 

nephrotoxic agents are as follows 
6
 

Table 1: Nephrotoxicity agents 

S. No Class Examples 

1 Heavy metals Mercury, Arsenic, Lead, Bismuth, etc., 

2 

 

Anticancer drugs Alkylating agents :   Cisplatin, Cyclophosphamide 

Nitro sources: Streptozotocin, Carmustine, Lomustine, and 

Semustine 

Anti-metabolites: Methotrexate, Cytosine Arabinose,  

6-thioguanine, 5-fluorouracil 

Anticancer antibiotics: Mitomycin, Mithramycin, 

doxorubicin 

Biological agents : Recombinant leucocyte and interferons 

3 Antimicrobial agents Tetracycline, Acyclovir, Pentamidine, Sulphadiazine,   

Trimethoprim, Rifampicin, amphotericin B 

4 Aminoglycosides Gentamicin, Amikacin, Kanamycin, Streptomycin 

5 Angiotensin II receptor blockers  Valsartan  

6 Angiotensin converting enzyme 

inhibitors  

Trandolapril 
7
 

7 Non-steroidal anti-inflammatory 

drugs(NSAID’s) 

Paracetamol, Ibuprofen, Indomethacin and Aspirin  

 

8 Radio contrast agents  Iodinated contrast media, Contrast CT’s, Angiography, 

Venography, etc., 

PATHOPHYSIOLOGY 

Gentamicin-induced nephrotoxicity: 

Aminoglycosides are the most common antibiotics used to treat Gram-ve bacterial infections. Also 

their toxic effects on kidneys and ears are the major drawbacks in clinical use. Among the various 

aminoglycoside antibiotics, gentamicin has greater nephrotoxicity than tobramycin and lesser than 

neomycin. 

In gentamicin-induced nephrotoxicity, the appearance of cellular necrosis and renal failure is very 

well related to an increase in calcium concentration in renal cortex and mitochondria. The 
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intracellular metabolism of gentamicin results in the formation of reactive oxygen species(ROS) 

like free radicals, which are toxic for the cell. The formation of superoxide ion during oxidation 

generates hydroxyl ions, thereby resulting in lipid peroxidation. This causes oxidative degeneration 

of polyunsaturated lipids of membranes which leads to marked modification of structure and 

function of the cell. Gentamicin decreases the levels of antioxidants like superoxide dismutase, 

glutathione, catalase, vitamin E, ascorbic acid, etc., which are the protective compounds that 

inhibit oxidative mechanisms and thus get rid of ROS
8
. Gentamicin-induced nephrotoxicity causes 

modifications in tubular cell integrity which may be sub-lethal or lethal. Those pre-lethal 

modifications are the development of abnormally enlarged lysosomes and myeloid bodies, loss of 

brush border membrane, vacuolization and dilation of the endoplasmic reticulum. Enzymuria is 

used as a biomarker to determine the occurrence renal tubular cell injury 
6
. 

Cisplatin-induced nephrotoxicity: 

Cisplatin is an effective anticancer drug, but its clinical use has been restricted because of its 

serious adverse effects on kidneys. It reduces the activity antioxidants and antioxidant enzymes 

resulting in increased generation of reactive oxygen species(ROS) and lipid peroxidation
9
. Reports 

showed that kidney injury might occur in 50 to 75% of patients receiving cisplatin, and is dose 

limiting. 

Paracetamol induced: 

Paracetamol (acetaminophen) is a Non-steroidal anti-inflammatory drug (NSAID), which is 

extensively and safely used in the treatment of spasm and pyrexia 
10

. Paracetamol overdose is 

common in humans and is frequently related to liver and kidney injury 
11, 12

. Even though kidney 

damage does not occur more frequently than liver damage in paracetamol overdose, but renal 

tubular damage and acute renal failure is found without liver damage 
13, 14

. Investigations are going 

on around the world to explore agents which have defense activity against hepatic and 

nephrotoxicity with very little or no adverse effects 
15, 16

. 

SIGNS AND SYMPTOMS  

The signs and symptoms of acute kidney failure may include: 

 Reduced urine output 

 Fluid retention, which leads to swelling in legs, ankles or feet 

 Shortness of breath 

 Irregular heartbeat 

 Chest pain 

 Fatigue 
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 Nausea 

 Weakness 

 Confusion 

 Seizures or coma in severe cases
5
 

MANAGEMENT 

 Volume homeostasis  should be maintained  

 Biochemical abnormalities should be detected and corrected 

 Fluid overload  can be treated with furosemide 

 Severe acidosis should be treated by administering alkalis which also helps in dialysis 

 Hyperkalemia should be treated 

 Hematologic abnormalities such as anaemia, uremic platelet dysfunction, etc., should be 

corrected with RBC or platelet transfusions or administration of desmopressin or estrogens 

 Dietary changes are an important solution for treating AKI. Salt and fluid restriction is vital 

in treating oliguric renal failure 
7
. 

PRE-CLINICAL STUDIES  

Pre-clinical studies were done on many drugs and natural products for their protective activity 

against nephrotoxicity. Most of the pre-clinical studies evaluated the nephroprotective activity of 

substances against drug-induced nephrotoxicity like aminoglycoside- and cisplatin-induced 

nephrotoxicity. Studies up to December 2018 were identified and studied. The studies were 

grouped based on the nephroprotective mechanisms and route of administration of the test drug. 

Rats and mice of different strains like Albino Wistar, Sprague Dawley, Swiss Albino were mostly 

used for these studies. Parameters like plasma creatinine, blood urea nitrogen (BUN), etc., were 

evaluated. Many test drugs showed effective nephroprotective activity against aminoglycoside-

induced nephrotoxicity based on creatinine results. It was also studied that they showed a dose-

dependent protective activity(both in creatinine and BUN). 

Orally administered test drugs were more effective than i.p administered drugs. Most of the test 

drugs used have anti-oxidant activity and these proved statistically significant nephroprotective 

activity. The mean difference with 95% confidence interval was calculated for each study and 

group 
17

. 

MEDICINAL PLANTS WITH NEPHROPROTECTIVE ACTIVITY 

Nephroprotective activity refers to the defensive action of a drug or herb against acute and chronic 

kidney injury. Medicinal herbs aid in treating nephrotoxicity due to the presence of various 

phytoconstituents like flavonoids, phenolic compounds, triterpenoids, tannins, saponins, 
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glycosides,  sterols, etc., The various medicinal plants showing nephroprotective activity against 

drug-induced nephrotoxicity are listed in Table-1. 
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Table 2: Medicinal plants showing Nephroprotective active against drug-induced nephrotoxicity 

Sr

n 

Plant Family Part 

Used  

Extract Chemical Constituents Animal 

Model 

Screening 

Method 

Dose Ref

. 

1. Aerva 

lanata 

Rutaceae Whole 

plant 

Ethanol Botulin, β-sitisterol, aervoside, 

amyrin, Aervolanine, hentriacontane, 

campesterol, stigmasterol, propionic 

acid and β-carboline-1 

Albino rats Mercuric 

chloride-

induced 

200 and 

400mg/kg 

[18] 

2.  Aerva 

javanica 

Amaranthacea

e 

Fresh 

roots 

Aqueous Isoquercetin,5-methylmellein, 2-

hydroxy-3-o-β-

primeveroside,naphthalene-1,4-dione, 

kaempferol, aspigenin7-oglucoronide 

Albino 

wistar rats 

Cisplatin 

induced 

200 and 

400mg/kg 

[19] 

3. Anethum 

graveolens 

Umbelliferae Seeds Aqueous Flavonoids,alkaloids,saponins,tannins

,cardiac glycosides,terpenoids,and 

anthocyanins  

Wistar 

albino rats 

Gentamicin 

induced 

500,100 

and 

2000/kg 

[20] 

4. Amomum 

subulatum 

Zingiberaceae Seeds Aqueous Protocatechualdehyde,protocatechuic 

acid,1,7-bis(3,4 

dihydroxyphenyl)hepta-4E,6E-dien-

3-one and 2,3,7-trihydroxy-5-(3,4-

dihydroxy-E-styryl)-6,7,8,9-

teterahydro 

Albino rats Cypermethri

n induced 

200 and 

400mg/kg 

[21] 

5. Aconitum 

heterophyll

um   

Ranunculaceae Roots Ethanol Flavonoids, freidelin(terpenoid), 

stanina, phenolic compounds and 

saponins  

Wistar 

albino rats  

Glycerol 

induced 

250 and 

500mg/kg 

[22] 

6. Azima 

tetracantha 

Salvadoraceae Roots Ethanol Flavonoids, terpenoids, alkaloids, 

tannins, saponins and glucosinolates. 

Albino 

wistar rats 

Glycerol 

induced 

250 and 

500mg/kg 

[23] 

7. Annona 

reticulata 

Annonaceae Aerial 

parts 

Ethanol Flavonoids, saponins, tannins, 

phytosterols, glycosides, alkaloids, 

fixed oils and fats. 

Wistar rats Cisplatin 

induced 

250 and 

500mg/kg 

[24] 

8. Aloe 

barbadensis 

Aloeaceae Leaves Aqueous Flavonoids, polyphenols,indole 

alkaloids and phytosterols 

Albino rats Gentamicin 

induced 

150 and 

300mg/kg 

[25] 

9. Allium cepa Liliaceae Leaves Ethanol Quercetin, quercetin-3-glucoside, 

flavonoids, flavenols, 

xylose,galactose, sulfyr,selenium, 

Sprague 

dawley rats 

Gentamicin 

induced 

200 and 

400 mg/kg 

[26] 
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seleno compounds,thiosulfinatex 

10. Andrograph

is 

paniculata 

Acanthaceae Leaves Aqueous,etha

nol and 

acetone 

Flavonoids,polyphenolic compounds Albino 

wistar rats 

Gentamicin 

induced 

300mg/kg [27] 

11. Acorus 

calamus 

Araceae Aerial 

parts 

Ethanol Monoterpenes, sesquiterpenes, 

phenylpropanoids, flavonoids, 

quinone and basarone.  

Albino rats Paracetamol 

induced   

250 and 

500mg/kg 

[28] 

12. Aegle 

marmelos 

Rutaceae Leaves Hydro-

alcoholic and 

ethyl acetate  

Flavonoids, carbohydrates and 

phenolic compounds 

Wistar rats Cisplatin 

induced 

200 and 

400 mg/kg 

[29] 

13. Bauhinia 

purpurea 

Nyctaginaceae Bark and 

unripe 

pods 

Ethanol Flavonoids, glycosides, steroids, 

tannins, alkaloids and phlobotannins. 

Wistar 

albino rats 

Gentamicin 

induced 

400mg/kg [30] 

14. Boerhaavia 

diffusa 

Nyctaginaceae Whole 

plant 

Hydroalcohol

ic 

Flavonoids, alkaloids, steroids, 

triterpenoids,lipids,lignins,carbohydr

ates,proteinsand glycoproteins 

Wistar rats Cisplatin 

induced 

200 and 

400 

[31] 

15. Bauhinia 

variegatea 

Caesalpinaceae Leaves Methanol Stigmasterol, flavones, glycosides, 

lupeol, kaempferol-3-glucosides, and 

β-sitosterol. 

Swiss 

albino rats 

Gentamycin 

induced 

400mg/kg [32] 

16. Brassica 

rapa 

Brassicaceae Roots Ethanol flavonoids (isorhamnetin, 

kaempferol, and quercetin), 

glycosides, phenylpropanoid 

derivatives, indole alkaloids and 

sterol glucosides 

Sprague-

dawley rats 

Cisplatin 50, 100 

and 

200mg/kg 

[33] 

17. Benincasa 

hispidia 

Cucurbitaceae Fruit Hydro-

alcoholic 

β-sitosterol, asparagines, manitol, 

proline, arginine, aspartic acid, 

glucose and vitamin B1  

Albino 

wistar rats 

Paracetamol 200 and 

400mg/kg 

[34] 

18. Carissa 

carandas 

Apocyanaceae Fruit Methanoli Flavonoids, phenolic compounds, 

triterpenoids, saponins, 

carbohydrates, alkaloids, and tannins 

Sprague-

dawley rats 

Gentamicin 100, 200 

and 

400mg/kg 

[35] 

19. Carica 

papaya 

Caricaceae Seed Aqueous Flavonoids, saponins, alkaloids and 

carbohydrates 

Wistar rats Carbon 

tetrachloride 

100 and 

400mg/kg 

[36] 

20 Crataeva 

nurvula 

Capparaceae Stem bark Ethanol Triterpenoids, glycosides, alkaloids, 

flavonoids, proteins, tannins and 

Wistar rats Cisplatin 200, 400 

and 

[37] 
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saponins 600mg/kg 

21. Cichorium 

intybus 

Asteraceae Roots Aqueous Carbohydrates, flavonoids, 

terpenoids, tannins and saponins 

Abino 

rabbits 

Gentamicin 250 and 

500mg/kg 

[38] 

22. Dendropan

ax 

morbifera 

Araliaceae Leaves Successive 

extraction 

Flavonoids and phenolic compounds Sprague-

dawley rats 

Cisplatin 25mg/kg [39] 

23. Eclipta 

prostata 

Asteraceae Leaves Hydro-

alcoholic 

Terpenoids, glycosides, alkaloids, 

sterol, flavonoids, volatile oils and 

saponins 

Albino 

wistar rats 

Gentamicin 250 and 

500mg/kg 

[40] 

24. Ficus 

hispida 

Moraceae Fruit Methanol Fixed oils, fats, steroids, flavonoids, 

triterpenoids and alkaloids 

Albino 

wistar rats 

Cisplatin 500mg/kg [41] 

25. Ficus 

racemosa 

Moraceae Stem bark Aqueous Glycosides, phenols, flavonoids, 

tannins and  carbohydrates 

Albino 

wistar rats 

Gentamicin 200 and 

400mg/kg 

[42] 

26. Ficus 

religiosa 

Moraceae Latex Methanol Glycosides, alkaloids, tannins, 

phenolic compounds, saponin gluanol 

acetate and amino acids 

Albino 

wistar rats 

Cisplatin 200mg/kg [43] 

27. Graptophyll

um pictum 

Acanthaceae Whole 

plant 

Ethanol Flavonoids , carbohydrates and 

phenolic compounds 

Albino 

wistar rats 

Gentamicin 75,150 and 

300mg/kg 

[44] 

28. Hygrophila 

spinosa 

Acanthaceae Whole 

plant 

Methanol Phenolic compounds, steroids, 

alkaloids, flavonoids and 

triterpenoids 

Albino 

wistar rats 

Cisplatin 250 and 

500mg/kg 

[45] 

29. Indigofera 

tinctoria 

Fabaceae Roots and 

leaves 

Decoction Glycoside indican, indigotine, 

indirubin, and flavonoids 

Albino 

wistar rats 

Cisplatin 500 and 

1000mg/kg 

[46] 

30. Juniperus 

sabina 

Cupressaceae Aerial 

parts 

Ethanol Carbohydrates, Diterpene acids, 

sesquiterpene alcohols, naphthalene 

derivatives, lignans, flavonoids, and 

coumarins 

Wistar rats Carbon-

tetrachloride 

200 and 

400mg/kg 

[47] 

31. Lantana 

camara 

Verbanaceae Leaves Methanol Flavonoids , carbohydrates, 

terpenoids, tannins  and phenolic 

compounds 

Albino 

wistar rats 

Cisplatin 100-

400mg/kg 

[48] 

32. Morinda 

citrifolia L. 

Rubiaceae Fruit Juice Carbohydrates, fibres, vitamins, 

flavonoids, alkaloids, and fatty acids 

Albino 

wistar rats 

Gentamicin 5 and 

10mg/kg 

[49] 

33. Mentha 

arvensis 

Lamiaceae Leaves Hydro-

alcoholic 

Glycosides, flavanoids, triterpene, 

steroids, tannin, and phenolic 

Sprague-

dawley rats 

Cisplatin-

induced 

200 and 

400mg/kg 

[50] 
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compounds. 

34. Moringa 

pterigosper

ma 

Moringaceae Leaves Ethanol Deic, palmitic and stearic acid, 

saponins, glycoside, gum, protein 

Vitamins: A, B1, B2, B3, C Minerals: 

calcium, iron, phosphorus, 

magnesium  

Sprague-

dawley rats 

Paracetamol 100 and 

200mg/kg 

[51] 

35. Murraya 

koenigii 

Rutaceae Leaves Methanol and 

aqueous 

Carbohydrates, flavonoids, tannin, 

alkaloids, glycosides, protein and 

steroids 

Albino 

wistar rats 

Cyclophosph

amide 

100 and 

200 mg/kg 

[52] 

36. Morus alba Moraceae Leaves Hydro-

alcoholic 

Carbohydrates, proteins, fats, 

vitamins, fibers and minerals 

Albino 

rabbits 

Isoniazid 400 and 

800mg/kg 

[53] 

37. Nelumbo 

nucifera 

Nymphaceae Roots, 

leaves 

and 

flowers 

Ethanol Flavonoids, glycosides, alkaloids and  

carbohydrates 

Albino rats Gentamicin 100mg/kg [54] 

38. Ocimum 

basilicum 

Lamiaceae Whole 

plant 

Hydro-

alcoholic 

Flavonoids, vitamin C, vitamin E, 

Carbohydrates and glycosides 

Albino rats Cisplatin 100, 300 

and 

500mg/kg 

[55] 

39. Ocimum 

gratissimu

m 

Lamiaceae Leaves Aqueous Flavonoids and carbohydrates Albino rats Paracetamol 200, 300 

and 

500mg/kg 

[56] 

40. Orthosipho

n stamineus 

Lamiaceae Leaves Ethanol Flavonoids, polyphenolic 

compounds, carbohydrates, volatile 

oils and  β-sitosterol 

Albino rats Ethylene 

glycol 

200mg/kg [57] 

41. Pimpinella 

anisum 

Umbelliferae Seeds Aqueous flavonoids, tannins, and phenolic 

acids  

Albino 

wistar rats 

Gentamicin 1000, 2000 

and 

4000mg/kg 

[58] 

42. Polygonum 

glabrum 

Polygonaceae Whole 

plant 

Methanol Flavonoids, glycosides, phenols and 

tannins 

Albino 

wistar rats 

Cisplatin and 

gentamicin 

200 and 

400mg/kg 

[59] 

43. Pongamia 

pinnata 

Fabaceae Flowers Ethanol Carbohydrates, alkaloids, saponins, 

tannins, flavonoids and phenolic 

compounds 

Albino 

wistar rats 

Cisplatin and 

gentamicin 

300 and 

600mg/kg 

[60] 

44. Rosa 

damascena 

Rosaceae Flowers Aqueous Terpenoids, saponins, alkaloids, 

flavonoids, glycosides and tannins 

Albino 

rabbits 

Gentamicin 250 and 

500mg/kg 

[38] 
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45. Rubus 

ellipticus 

Rosaceae Fruit Successive Carbohydrates, alkaloids, saponins, 

tannins, flavonoids and phenolic 

compounds 

Albino rats Paracetamol 200mg/kg [61] 

46. Salviae 

radix 

Lamiaceae Leaves Methanol Carbohydrates, flavonoids, tannins, 

alkaloids, saponins, triterpenoids, 

cardiac glycosides and 

anthraquinones 

Rabbits Cisplatin 250 and 

500mg/kg 

[62] 

47. Solanum 

xanthocarp

um 

Solanaceae Fruit Petroleum 

ether and 

ethanol 

Steroidal alkaloids, coumarins, 

carbohydrates, flavonoids and tannins 

Albino 

wistar rats 

Gentamicin 200 and 

400mg/kg 

[63] 

48. Tephrosia 

purpurea 

Fabaceae Stem bark Ethanol Carbohydrates, flavonoids, alkaloids, 

glycosides, amino acids, fats and oils, 

proteins, lipids, triterpenoids, 

saponins,  and steroids 

Albino 

wistar rats 

Gentamicin 

and cisplatin 

200 and 

400mg/kg 

[64] 

49. Terminalia 

arjuna 

Combretaceae Bark Methanol Phenols, flavonoids, triterpenoids, 

tannins and carbohydrates 

Albino rats Paracetamol 500mg/kg [65] 

50. Tinospora 

cordifolia 

Menispermeac

eae 

Roots Hydro-

alcoholic 

Alkaloids, amino acids, flavonoids, 

glycosides, saponins, steroids, 

tannins and triterpenoids 

Albino rats Cisplatin 200 and 

400mg/kg 

[66] 

51. Tribulus 

terrestris 

Zygophyllacea

e 

Whole 

plant 

Ethanol Steroidal saponins, alkaloids, and 

protodioscin,  

Albino 

wistar rats 

Carbontetrac

hloride 

200 and 

400mg/kg 

[67] 

52. Tricosanthe

s dioica 

Cucurbitaceae Fruit Methanol Flavonoids, saponins, tannins, 

carbohydrates, alkaloids and 

terpenoids 

Albino 

wistar rats 

Gentamicin 100, 200 

and 

400mg/kg 

[68] 

53. Vernonia 

cinereaa 

Compositae Aerial 

parts 

Successive  Flavonoids, triterpenoids, phenolic 

compounds, tannins and steroids 

Albino rats Cisplatin 500mg/kg [69] 

54. Vitex 

negundo 

Lamiaceae Leaves Ethanol Alkaloids, flavonoids, iridoid 

glycosides, vitamin C, carotene, 

benzoic acid, β-sitosterol and C-

glycoside 

Sprague-

dawley rats 

Thiacetamide

-induced 

100 and 

300mg/kg 

[70] 

55. Withania 

somnifera 

Solanaceae Roots Aqueous Alkaloids, withanolides, and few 

flavonoids. In particular, 

glycowithnolide substances 

sitoindosides VII-X and withaferin A 

Albino-

wistar rats 

Gentamicin 250, 500 

and 

750mg/kg 

[71] 
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CONCLUSION 

It is clear that many plants were proven to have potent curative properties against various 

disorders. Many plants have been investigated for their significant nephroprotective activity in 

various animal models. The nephroprotective activity the nephroprotective activity is probably due 

to the presence of phytochemicals like flavonoids and phenolic compounds in all the few 

medicinal plants. The present review study gives evidential mechanism of action of medicinal 

plants against drug-induced acute kidney failure. 

REFERENCES: 

1. Hoitsma AJ, Wetzels JF, Koene RA. Drug-induced nephrotoxicity. Drug Safety. 1991 Mar 

1; 6(2):131-47. 

2. Helms RA, Quan DJ, editors. Textbook of therapeutics: drug and disease management. 

Lippincott Williams & Wilkins; 2006. 

3. Barry M, Brenner FC. Rector. The kidney 6th Ed. Vol I. 

4. Evenepoel P. Acute toxic renal failure. Best Practice & Research Clinical Anaesthesiology. 

2004 Mar 1; 18(1):37-52. 

5. Mayo Clinic. (2018, June 23). Acute kidney failure. Retrieved from 

https://www.mayoclinic.org/diseases-conditions/kidney-failure/symptoms-causes/syc-

20369048 

6. Vaya RK, Sharma A, Singhvi IJ, Agarwal DK. Nephroprotective Pants: A Review. Journal 

of Bioscience and Technology. 2017; 8:801-12. 

7. MEDSCAPE. (2019, February 02). Acute Kidney Injury. Retrieved from 

https://emedicine.medscape.com/article/243492-overview 

8. Purohit SS, Sharma AK, Prajapati ND, Kumar T. A handbook of medicinal plants: a 

complete source book. Edition. 2009; 2:352-3. 

9. Yasuyuki S, Takahiro S, Yoshio T. Mechanism of the increase in lipid peroxide induced by 

cisplatin in the kidneys of rats. Toxicology letters. 1992 Sep 1; 62(2-3):293-300. 

10. Nelson SD. Mechanisms of the formation and disposition of reactive metabolites that can 

cause acute liver injury. Drug metabolism reviews. 1995 Jan 1; 27(1-2):147-77. 

11. Boelsterli UA. Specific targets of covalent drug-protein interactions in hepatocytes and 

their toxicological significance in drug-induced liver injury. Drug metabolism reviews. 

1993 Jan 1; 25(4):395-451. 

12. Holtzman JL. The role of covalent binding to microsomal proteins in the hepatotoxicity of 

acetaminophen. Drug Metabolism Reviews. 1995 Jan 1; 27(1-2):277-97. 

http://www.ajptr.com/


Rajesham et. al., Am. J. PharmTech Res. 2022; 12(04)     ISSN: 2249-3387 

91 www.ajptr.com 
 

13. Jones AF, Vale JA. Paracetamol poisoning and the kidney. Journal of clinical pharmacy 

and therapeutics. 1993; 18(1):5-8. 

14. Eguia L, Materson BJ. Acetaminophen‐related acute renal failure without fulminant liver 

failure. Pharmacotherapy: The Journal of Human Pharmacology and Drug Therapy. 1997 

Mar 4; 17(2):363-70. 

15. Montilla P, Barcos M, Munoz MC, Bujalance I, Munoz-Castaneda JR, Tunez I. Red wine 

prevents brain oxidative stress and nephropathy in streptozotocin-induced diabetic rats. 

Journal of biochemistry and molecular biology. 2005 Sep 30; 38(5):539. 

16. Mansour HH, Hafez HF, Fahmy NM. Silymarin modulates cisplatin-induced oxidative 

stress and hepatotoxicity in rats. Journal of biochemistry and molecular biology. 2006 Nov 

30; 39(6):656. 

17. Vicente-Vicente L, Casanova AG, Hernández-Sánchez MT, Pescador M, Lopez-Hernandez 

FJ, Morales AI. A systematic meta-analysis on the efficacy of pre-clinically tested 

nephroprotectants at preventing aminoglycoside nephrotoxicity. Toxicology. 2017 Feb 15; 

377:14-24. 

18. Soumya PS, Poornima K, Ravikumar G, Kalaiselvi M, Gomathi D, Uma C. 

Nephroprotective effect of Aerva lanata against mercuric chloride induced renal injury in 

rats. Journal of Pharmacy Research. 2011; 4(8):2474-6. 

19. Movaliya V, Khamar D, Setty M. Nephroprotective activity of aqueous extract of Aerva 

Javanica roots in cisplatin induced renal toxicity in rats. Pharmacologyonline. 2011; 1:68-

74. 

20. Rao RR. Nephroprotective Effect of Anethum graveolens in a Murine Model of Gentamicin 

induced Nephrotoxicity. Journal of Young Pharmacists. 2018; 10(2):155. 

21. Puttanna GS, Nayak S, Ravi M, Ravishankar B. Nephroprotective activity of Amomum 

subulatum seeds against cypermethrin induced nephrotoxicity in rats. The Journal of 

Phytopharmacology 2016; 5(4): 145-149. 

22. Konda VG, Eerike M, Raghuraman LP, Rajamanickam MK. Antioxidant and 

nephroprotective activities of aconitum heterophyllum root in glycerol induced acute renal 

failure in rats. Journal of clinical and diagnostic research: JCDR. 2016; 10(3):FF01. 

23. Konda VR, Arunachalam R, Eerike M, Rao R, Radhakrishnan AK, Raghuraman LP, Meti 

V, Devi S. Nephroprotective effect of ethanolic extract of Azima tetracantha root in 

glycerol induced acute renal failure in Wistar albino rats. Journal of traditional and 

complementary medicine. 2016; 6(4):347-54. 

http://www.ajptr.com/


Rajesham et. al.,  Am. J. PharmTech Res. 2022;12(04)  ISSN: 2249-3387 

www.ajptr.com  92 
 

24. Devi MA, Deepika MY, Nagaraju B, Prasad K. Evaluation of Nephroprotective Activity of 

Ethanolic Extract of Annona reticulata in Gentamicin and Cisplatin Induced 

Nephrotoxicity in Rats. Journal of Pharmaceutical Sciences and Research. 2016; 8(9):995. 

25. Shamim S, Rana MA, Arshad N, Kumar A, Islam CN. Evaluation of Nephroprotective 

Effect of Ethanolic Extract of Leaves of Aloe barbadensis against Gentamicin Induced 

Nephrotoxicity in Rats. International Archives of biomedical and Clinical Research. 2018; 

4(4):70-3. 

26. Chinnala, K. M., Achanta, P., Vangala, V. L., & Elsani, M. M. (2017). Evaluation for 

nephroprotective activity of ethanolic extract of allium cepalinn. In gentamicin-induced 

nephrotoxicity in rats. Asian Journal of Pharmaceutical and Clinical Research, 10(3), 356–

359. 

27. Padmalochana K, Rajan MS. In-vivo nephroprotective potential from leaves extracts of 

Andrographis panniculata. World J. Pharm. Pharm. Sci. 2015; 4:1416-25. 

28. Palani S, Raja S, Kumar RP, Parameswaran P, Kumar BS. Therapeutic efficacy of Acorus 

calamus on acetaminophen induced nephrotoxicity and oxidative stress in male albino rats. 

Acta Pharmaceutica Sciencia. 2010; 52(1): 89-100. 

29. Dwivedi J, Singh M, Sharma S, Sharma S. Antioxidant and Nephroprotective Potential of 

Aegle marmelos Leaves Extract. Journal of Herbs, Spices & Medicinal Plants. 2017; 

23(4):363-77. 

30. Rana MA, Nasiruddin M, Khan RA, Khan AA. Evaluation of nephroprotective activity of 

ethanolic extract of bauhinia purpurea in gentamicin induced nephrotoxicity in rats. 

International Journal of Pharmaceutical Sciences and Research. 2014 Sep 1; 5(9):3891.  

31. G. Nalini , N. Chidambaranathan, N. Jegan, M. Santhana kumar, K. Marimuthu Marimuthu 

K. Effect of Hydroalcoholic Extract of Boerhaavia Diffusa Linn against Cisplatin Induced 

Nephrotoxicity, Journal of Pharmacy and Biological Sciences, 2015; 10(4):17-22.  

32. KB P, Harish B, Mamatha CH. Evaluation of Nephroprotective Activity of the Methanolic 

Extract of Leaves of Bauhinia variegata Linn,(Family-Caesalpiniaceae). Journal of 

pharmascitech. 2012; 2(1):16-9. 

33. Kim YH, Kim YW, Oh YJ, Back NI, Chung SA, Chung HG, Jeong TS, Choi MS, Lee KT. 

Protective effect of the ethanol extract of the roots of Brassica rapa on cisplatin-induced 

nephrotoxicity in LLC-PK1 cells and rats. Biological and Pharmaceutical Bulletin. 2006; 

29(12):2436-41. 

http://www.ajptr.com/


Rajesham et. al., Am. J. PharmTech Res. 2022; 12(04)     ISSN: 2249-3387 

93 www.ajptr.com 
 

34. Varghese HS, Kotagiri S, Vrushabendra SB, Archana SP, Raj GG. Nephroprotective 

activity of Benincasa hispida (Thunb.) Cogn. Fruit extract against paracetamol induced 

nephrotoxicity in rats. Research Journal of Pharmaceutical Biological and Chemical 

Science. 2013; 4(1):322-327. 

35. Dhodi JB, Thanekar DR, Mestry SN, Juvekar AR. Carissa carandas Linn. Fruit extract 

ameliorates gentamicin–induced nephrotoxicity in rats via attenuation of oxidative stress. 

Journal of Acute Disease. 2015 Jun 1; 4(2):135-40. 

36. Olagunju JA, Adeneye AA, Fagbohunka BS, Bisuga NA, Ketiku AO, Benebo AS, 

Olufowobi O, Adeoye A, Alimi M, Adeleke A. Nephroprotective activities of the aqueous 

seed extract of Carica papaya Linn. In carbon tetrachloride induced renal injured Wistar 

rats: a dose-and time-dependent study. Biol Med. 2009; 1(1):11-9. 

37. Shelkea TT, Bhaskarb VH, Adkara PP, Jhaa U, Oswala RJ. Nephroprotective activity of 

ethanolic extract of stem barks of Crataeva nurvula Buch Hum. International Journal of 

Pharmaceutical Sciences and Research. 2011; 2(10):2712. 

38. Khaliq T, Mumtaz F, Javed I, Iftikhar A. Nephroprotective Potential of Rosa damascena 

Mill Flowers, Cichorium intybus Linn Roots and Their Mixtures on Gentamicin-Induced 

Toxicity in Albino Rabbits. Pakistan Veterinary Journal. 2015 Jan 1; 35(1). 

39. Kim ES, Lee JS, Akram M, Kim KA, Shin YJ, Yu JH, Bae ON. Protective activity of 

Dendropanax morbifera against cisplatin-induced acute kidney injury. Kidney and Blood 

Pressure Research. 2015; 40(1):1-2.  

40. Ahmad F, Al-Subaie AM, Al-Ohali AI, Mohammed AS. Phytochemical and 

Nephroprotective Activity of Eclipta prostrata against Gentamicin Induced Nephrotoxicity 

in Wistar Rats. Int J Pharma Res Health Sci. 2018; 6(2):2559-64. 

41. Swathi N, Sreedevi A, Bharathi K. Evaluation of nephroprotective activity of fruits of 

Ficus hispida on cisplatin-induced nephrotoxicity. Pharmacognosy Journal. 2011 Jun 1; 

3(22):62-8. 

42. KP SG, Swamy V. Histopathological and nephroprotective study of aqueous stem bark 

extract of Ficus racemosa in drug induced nephrotoxic rats. 

43. Yadav YC, Srivastava D, Saini V, Singhal S, Seth AK. Ephroprotective and curative 

Activity of methanolic extract of Ficus religiosa L. Latex in Albino Rats Using Cisplatin 

Induced ephrotoxicity. 

http://www.ajptr.com/


Rajesham et. al.,  Am. J. PharmTech Res. 2022;12(04)  ISSN: 2249-3387 

www.ajptr.com  94 
 

44. Srinivasan KK, Mathew JE, D’Silva KJ, Lobo R, Kumar N. Nephroprotective potential of 

Graptophyllum pictum against renal injury induced by gentamicin. Iranian journal of basic 

medical sciences. 2015; 18(4):412. 

45. Ingale KG, Thakurdesai PA, Vyawahare NS. Protective effect of Hygrophila spinosa 

against cisplatin induced nephrotoxicity in rats. Indian journal of pharmacology. 2013; 

45(3):232. 

46. Priyadarsini G, Kumar A, Anbu J, Ashwini A, Ayyasamy S. Nephroprotective activity of 

decoction of Indigofera tinctoria (avuri kudineer) against cisplatin-induced nephropathy in 

rats. International Journal of Life science & Pharma Research. 2012:56-62. 

47. Abdel-Hady H, El-Sayed MM, Abdel-Hady AA, Hashash MM, Abdel-Hady AM, 

Aboushousha T, Abdel-Hameed ES, Abdel-Lateef EE, Morsi EA. Nephroprotective 

Activity of methanolic extract of Lantana camara and squash (Cucurbita pepo) on 

cisplatin-induced nephrotoxicity in rats and identification of certain chemical constituents 

of Lantana camara by HPLC-ESI-MS. Pharmacognosy Journal. 2018; 10(1).  

48. Abdel-Kader MS, Alanazi MT, Saeedan AS, Al-Saikhan FI, Hamad AM. Hepatoprotective 

and nephroprotective activities of Juniperus sabina L. Aerial parts. Journal of Pharmacy & 

Pharmacognosy Research. 2017; 5(1):29-39. 

49. Pai PG, SHOEB A, Gokul P, Teerthanath S. Evaluation of renoprotective effects of 

ethanolic extract of Morinda citrifolia L. In a murine model of gentamicin-induced 

nephrotoxicity. International Journal of Pharmacology and Pharmaceutical Technology. 

2013; 1(1):23-8. 

50. Singh, Rajneesh & Gautam, R.K. & Karchuli, Manvendra. Evaluation of nephroprotective 

activity of Mentha arvensis in cisplatin-induced nephrotoxicity. Asian Journal of 

Pharmaceutical and Clinical Research. 2014; 7. 188-191.  

51. Lakshmana G, Rajeshkumar D, Ashok RP, Anil KM, Kiran KM, Divya VC, Divya C, Ram 

SK. Determination of nephroprotective activity of ethanolic leaf extract of Moringa 

pterygosperma on paracetamol-induced nephrotoxic rats. Int J Allied Med Sci Clin Res. 

2013; 1:51-61. 

52. Mahipal P, Pawar RS. Nephroprotective effect of Murraya koenigii on cyclophosphamide 

induced nephrotoxicity in rats. Asian Pacific journal of tropical medicine. 2017; 10(8): 

808-12. 

http://www.ajptr.com/


Rajesham et. al., Am. J. PharmTech Res. 2022; 12(04)     ISSN: 2249-3387 

95 www.ajptr.com 
 

53. Muhammad F, Zafar MS, Khaliq T, Javed I, Saleemi MK. Nephroprotective Effects of 

Morus Alba Linn against Isoniazid-Induced Toxicity in Albino Rabbits. Pakistan 

Veterinary Journal. 2014; 1: 34(4). 

54. Dubey T, Srivastava AK, Nagar H, Mishra BK, Mishra SS. Nephroprotective activity of 

Nelumbo nucifera Gaertn. Roots, leaves and flowers on gentamicin induced 

Nephrotoxicity. AJPER. 2014; 3(4):134-51. 

55. Zaveri M, Desai N, Movaliya V. Effect of Ocimum basilicum on cisplatin models of acute 

renal failure. ARPB. 2011; 1:91-100. 

56. Ezeonwu VU, Dahiru D. Protective effect of bi-herbal formulation of Ocimum gratissimum 

and Gongronema latifolium aqueous leaf extracts on acetaminophen-induced hepato-

nephrotoxicity in rats. American Journal of Biochemistry. 2013; 3(1):18-23. 

57. Gaikwad K, Dagle P, Choughule P, Joshi YM, Kadam V. A review on some 

nephroprotective medicinal plants. International Journal of Pharmaceutical Sciences and 

Research. 2012 Aug 1; 3(8):2451. 

58. Changizi‐Ashtiyani S, Seddigh A, Najafi H, Hossaini N, Avan A, Akbary A, Manian M, 

Nedaeinia R. Pimpinella anisum L. Ethanolic extract ameliorates the gentamicin‐induced 

nephrotoxicity in rats. Nephrology. 2017; 22(2):133-8. 

59. Radha B, Janarthan M, Durraivel S. Protective role of methanolic extract of Polygonum 

glabrum Willd against cisplatin and gentamycin induced nephrotoxicity in Albino rats. 

Indian Journal of Research in Pharmacy and Biotechnology. 2013; 1(6):846.  

60. Shirwaikar A, Malini S, Kumari SC. Protective effect of Pongamia pinnata flowers against 

cisplatin and gentamicin induced nephrotoxicity in rats. Indian J Exp Biol. 2003; 41(1):58-

62. 

61. Sharma US, Kumar A. Therapeutic efficacy of Rubus ellipticus (smith) fruits extracts in 

acute acetaminophen induced nephrotoxicity in rats. Pharmacology online. 2010; 3:514-24. 

62. Jeong JC, Hwang WM, Yoon CH, Kim YK. Salviae radix extract prevents cisplatin-

induced acute renal failure in rabbits. Nephron. 2001; 88(3):241-6. 

63. Hussain T, Gupta RK, Sweety K, Eswaran B, Vijayakumar M, Rao CV. Nephroprotective 

activity of Solanum xanthocarpum fruit extract against gentamicin–induced nephrotoxicity 

and renal dysfunction in experimental rodents. Asian Pacific journal of tropical medicine. 

2012 Sep 1; 5(9):686-91. 

http://www.ajptr.com/


Rajesham et. al.,  Am. J. PharmTech Res. 2022;12(04)  ISSN: 2249-3387 

www.ajptr.com  96 
 

64. Krishna NM, Chowdary KA. Evaluation of nephroprotective activity ethanolic extract of 

stem bark extract of Tephrosia purpurea. Indian Journal of Research in Pharmacy and 

Biotechnology. 2017; 5(3):177-85. 

65. Sherif IO. Amelioration of cisplatin-induced nephrotoxicity in rats by triterpenoid saponin 

of Terminalia arjuna. Clinical and experimental nephrology. 2015; 19(4):591-7. 

66. Sneha Navin, Jaykar Jha, Abhinav, Arun Kumar, Mohammad Ali, Ashok Ghosh and Dr. 

Ranjit Kumar, comparative hypoglycemic and nephroprotective effect of tinospora 

cordifolia and metformin on alloxan induced diabetic mice, world journal of 

pharmaceutical and medical research, 2017,3(3), 89-92 

67. Abdel-Kader MS, Al-Qutaym A, Saeedan AS, Hamad AM, Alkharfy KM. 

Nephroprotective and hepatoprotective effects of Tribulus terrestris L. Growing in Saudi 

Arabia. Journal of Pharmacy & Pharmacognosy Research. 2016; 4(4):144-52.  

68. Chaudhary SJ, Paranjape AN. Histopathological evaluation of nephroprotective effect of 

Trichosanthes dioica Roxb. On gentamicin induced nephrotoxicity in wistar rats by 

colorimetry and spectrophotometry. Am J Adv Drug Deliv. 2013; 2:022-38. 

69. Sreedevi A, Bharathi K, Prasad KV. Effect of Vernonia cinerea aerial parts against 

Cisplatin-induced nephrotoxicity in rats. Pharmacologyonline. 2011; 2:548-55. 

70. Kadir FA, Kassim NM, Abdulla MA, Yehye WA. Effect of oral administration of ethanolic 

extract of Vitex negundo on thioacetamide-induced nephrotoxicity in rats. BMC 

complementary and alternative medicine. 2013; 13(1):294. 

71. Jeyanthi T, Subramanian P. Nephroprotective effect of Withania somnifera: a dose-

dependent study. Renal failure. 2009; 31(9):814-21. 

 

 

 

 

 

 

  AJPTR is 

 Peer-reviewed       

 bimonthly 

 Rapid publication 

Submit your manuscript at: editor@ajptr.com 

http://www.ajptr.com/
mailto:editor@ajptr.com

