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1. Introduction

Throughout their daily activities and occupations, 
individuals are frequently unprotected from a variety 
of effectively hazardous situations and pollutants. The 
kidney is one of the most vital organs in the body of an 
individual. The kidneys perform several vital functions, 
such as preserving the acid-base balance, getting 
rid of dangerous substances and poisons, managing 
blood pressure, secreting hormones, and regulating 
osmolality1,2. Any irregularities in renal function carry 
a significant public health risk that can result in life-
threatening consequences3 and a significant burden on 
society4. The rapid deterioration in kidney functionality 

is referred to as acute renal disease, and it is usually 
curable with timely and effective therapy. Serum 
creatinine and plasma urea nitrogen concentrations rise 
in this situation, and the rate of glomerular filtration 
decreases as well5. If treatment is delayed, it may worsen 
and cause irreparable damage that may eventually cause 
chronic kidney dysfunction and end-stage renal failure. 
Every year, acute renal illness causes around 1.7 million 
deaths6. According to the World Health Organization’s 
2018 report, renal illness was a contributing factor in 
1.2 million fatalities in 2015, which is a roughly 32% 
increase from 2005. In 2010, 2.62 million individuals 
globally underwent kidney transplantation; by 2030, 
that number is expected to increase to 3.4 million7. 
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An estimated 5 to 10 million fatalities worldwide are 
attributed to neurological illnesses each year. Inorganic 
metals, non-steroidal anti-inflammatory medicines, 
organic solvents, antitumor drugs, aminoglycoside 
antibiotics, and some antibacterial agents all interfere 
with the proper functioning of the kidneys8. Kidney-
related issues can be linked to insufficient oxygen and 
nutrient supply, resulting from inadequate oxygen and 
nutrient delivery to the kidneys. Deficits in oxygen and 
nutrients can be attributed to low oxygen and delivery 
of nutrients to the kidneys as well as increased energy 
requirements brought on by oxidative stress9,10. The 
use of medicinal herbal medicines to treat acute and 
chronic renal diseases is becoming more and more 
popular worldwide11. Plant-based chemicals and 
herbal remedies are becoming more and more popular 
as safe and efficient treatment choices in today’s 
healthcare environment. Several scientific studies have 
demonstrated the effectiveness of chemicals derived 
from plants and herbal remedies in treating a range 
of kidney problems. This review’s main goal is to 
summarize and clarify important facets of the Indian 
medical care system concerning medicinal herbs and 
their use in treating nephrological issues. Additionally, 
the research explores the pharmacological properties 
of plant extracts and the phyto ingredients that are 
frequently utilized to treat kidney-related issues. The 
goal of this thorough examination is to determine 
which medicinal plant combinations are best for 
use in upcoming studies. We focused exclusively on 
investigating possible nephroprotective plants in the 
context of the conventional Indian medical system in 
our review.

2.  Nephroprotective Plants used as 
Traditional Medicine 

We systematically assessed peer-reviewed literature 
to identify various medicinal plants native to Indian 
traditional medicine that have been documented 
for their protective properties on kidney health are 
discussed in the following section.

2.1 Adhatoda zeylanica 
Adhatoda zeylanica, commonly known as Malabar nut, 
it is a perennial shrub that belongs to the Acanthaceae 
family. It is native to the Indian subcontinent and 

Southeast Asia. The plant is characterized by lance-
shaped leaves and white or purple flowers. It is rich in 
various bioactive compounds, with alkaloids being the 
major constituents responsible for its pharmacological 
effects. Key alkaloids found in A. zeylanica include 
vasicine and vasicinone, among others. These 
alkaloids have been studied for their potential 
therapeutic properties, including anti-inflammatory 
and antioxidant properties via neutralizing Reactive 
Oxygen Species (ROS), protecting kidney cells from 
oxidative stress-induced damage12,13. It may also have 
vasodilatory effects that help to regulate renal blood 
flow, contributing to kidney protection. It exhibits 
nephroprotective effects, especially against gentamicin-
induced renal damage possibly relying on the capacity 
for neutralizing gentamicin-induced free radicals14. In 
Wistar albino rats, the foliage of adhatoda has shown a 
strong protective effect against renal damage caused by 
gentamicin. Rats given gentamicin (80 mg/kg/day) had 
higher quantities of blood creatinine, urea, and protein, 
all of which are signs of early-stage renal disease. 
The principal explanation for its kidney-protective 
action against drug-induced toxicity in Wistar rats is 
its capacity to counteract free radicals generated by 
gentamicin12.

2.2 Aegle marmelos 
It is commonly known as Bael or Bael fruit and is 
a medical plant belonging to the Rutaceae family. 
The active constituents present include mamelon, 
umbelliferone, flavonoids, alkaloids such as 
skimmianine, and essential oils which show potential 
for antioxidant, and anti-inflammatory and influence 
renal blood flow which contributes to neuroprotective 
effects. The methanol-based extract of Aegle marmelos 
effectively decreases the impact of cisplatin-induced 
renal impairment in rats. Cisplatin can cause 
nephrotoxicity by reducing antioxidants and enzymes, 
leading to an elevated release of ROS radicals and 
lipid peroxidation. In rats, an ethyl acetate extract of 
A. marmelos demonstrated superior nephroprotection 
against cisplatin-induced toxicity compared to 
hydroalcoholic extract15,16. The treatment with acetate 
from ethyl acetate extract decreased creatinine in the 
serum and blood urea levels, reduced LPO levels, and 
enhanced SOD, GSH, and CAT17. It also decreases lipid 
peroxidation levels.
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2.3 Andrographis paniculata 
It is commonly known as King of Bitters or Kalmegh, 
and is a medicinal plant belonging to the Acanthaceae 
family. The primary bioactive constituents responsible 
for the nephroprotective actions are andrographolides 
and neoandrographolides. These diterpenoid 
lactones are known for their diverse pharmacological 
activities, including anti-inflammatory, antioxidant, 
and immunomodulatory properties. Free radicals 
may be produced as a result of gentamicin-induced 
nephrotoxicity, which suggests oxidative damage to 
the renal cortex’s cells. Wistar albino rats treated with 
gentamicin show notable hepatoprotective benefits from 
the water-soluble extract of Andrographis paniculata. 
Its antioxidant and free radical neutralization qualities 
are thought to be responsible for its renoprotective 
qualities18. Furthermore, following cisplatin treatment, 
ethanolic extracts of A. paniculata leaves show a 
reduction in oxidative stress indicators, such as urine 
protein and blood creatinine levels. Rats given the 
extract before treatment exhibited less severe glomerular 
deterioration and the presence of inflammatory cells in 
their kidney tissue, suggesting that the extract inhibits 
the Kim-1 and Nrf2 mechanisms in cisplatin-induced 
kidney damage19.

2.4 Allium sativum
It is commonly known as garlic and is a bulbous plant 
belonging to the family Alliaceae. It is widely cultivated 
and has been used for culinary and medicinal purposes 
across various cultures for centuries. Allicin is one of 
the primary bioactive compounds in garlic responsible 
for its medicinal properties. Other sulfur-containing 
chemicals, including diallyl sulfide, diallyl disulfide, and 
diallyl trisulfide, are responsible for garlic’s medicinal 
properties. These compounds are released when garlic is 
crushed or chopped. Diabetes caused by streptozotocin 
in rats, garlic extract has protective benefits against 
diabetes-induced nephropathy. After receiving 500 mg/
kg body weight of garlic extract, diabetic rats exhibit 
notable changes in their urine and serum biochemistry. 
Histological improvements include reduced basement 
membrane hypertrophy and mesangial enlargement. In 
diabetic rats, supplementing with garlic also significantly 
lowers the expression of VEGF and ERK-1, which helps 
to prevent mesangial growth and glomerulosclerosis20. 

Additionally, rats treated with a water-soluble extract of 
garlic show protection against kidney damage caused 
by gentamicin. Garlic treatment reverses oxidative 
stress and lessens gentamicin-induced histological 
alterations in kidney tissue homogenates by reducing 
the production of inflammatory markers such as 
TNF-α, IL-6, and INF-γ21.

2.5 Aerva lanata 
It is commonly known as Mountain Knotgrass or 
Kapok Bush and is a medicinal plant belonging to 
the family Amaranthaceae. It is indigenous to various 
regions of Asia, Africa, and Australia, where it grows as 
a perennial herb. The bioactive constituents responsible 
for the nephroprotective actions include flavonoids 
(e.g., quercetin, kaempferol), tannins, phenolic acids, 
saponins, and alkaloids. These compounds have a wide 
range of pharmacological activities, including anti-
inflammatory, antioxidant, and diuretic characteristics. 
Nephroprotective efficacy was established by an extract 
from ethanol of the entire plant that is used in acute 
renal injury caused by cisplatin and gentamicin. When 
the extract was given in the curative regime at 75, 150, 
and 300 mg/kg, both serum creatinine and blood urea 
levels decreased in a dose-dependent manner, and 
the histological alterations returned to normal. In 
the gentamicin experiment, rats given 300 mg/kg of 
the ethanol extract also showed encouraging results. 
Significant nephroprotective efficacy and low toxicity 
are displayed by its ethanol extract, which may help to 
mitigate the effects of renal hazardous material such 
as gentamicin and cisplatin on acute renal damage22. 
Renal function impairment is the main purpose of 
Sirupeelai Kudineer, a decoction of the complete 
Aerva lanata plant, in the Siddha medical system. 
Blood urea and serum creatinine levels significantly 
decreased after ten days of therapy with its dosage of 
500 mg/kg/body weight in a rat model of gentamicin-
induced nephrotoxicity. Renal cell healing is attributed 
to its strong antioxidant capabilities, as shown by 
histopathological investigation of the kidneys23. The 
methanol-based extract of A. lanata flowers showed very 
significant kidney-protective properties (97.04%) at 20 
μg/mL doses in an in vitro investigation employing HEK 
293 cell lines exposed to cisplatin, which is equivalent 
to the common nephroprotective medication quercetin 
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(8 μg/mL)24. Reduced OCT2 expression, elevated MRP, 
decreased apoptosis, and reduced inflammation are 
linked to the nephroprotective actions of flavonoids in 
A. lanata25.

2.6 Azima tetracantha 
It is commonly known as Linga mooli or Thoothuvalai 
is a medicinal plant belonging to the Salvadoraceae 
family. The primary constituents available are 
flavonoids (quercetin), alkaloids (azimine), saponins, 
phenolic compounds, and terpenoids, and show 
potential for various pharmacological activities 
including antioxidant, anti-inflammatory, and diuretic 
effects. An ethanolic extract from Azima tetracantha 
roots showed improved protection against glycerol-
induced kidney injury in Wistar albino mice. The 
ethanolic extracts demonstrated strong antioxidant 
qualities in vivo and in vitro, with a dose-associated 
increase in antioxidant levels. This defense mechanism 
was essential in preventing glycerol-induced oxidative 
damage to the renal parenchyma. The vasodilation 
activity of tannins and terpenoids can improve the 
production of urine and the rate of glomerular filtration 
by opening the renal artery26. A. tetracantha root 
extract was reported to protect the kidneys of Wistar 
rats against adenine damage. The ethanolic root extract 
was provided at a dosage of 250 mg/kg body weight, 
which improved the intake of food, aggregate protein, 
albumin, and the production of urine. The medication 
also significantly reduced the dimensions and quantity 
of kidney oxalate crystals, as well as plasma creatinine 
and blood nitrogen in the form of urea levels. Its leaf 
powder improves antioxidant activity decreases lipid 
oxidation, and preserves cellular membranes, all of 
which have an ameliorating impact against the effects 
of ferrous sulfate27.

2.7 Boerhavia diffusa
It is also known as Punarnava or Red Spiderling is a 
medicinal plant belonging to the family Nyctaginaceae. 
It is native to India and other parts of Asia, as well as 
Africa and the Americas. The bioactive constituents 
responsible for the nephroprotective action include 
flavonoids (quercetin, kaempferol), alkaloids 
(punarnavine), saponins, phenolic compounds, and 
terpenoids. These chemicals have a variety of therapeutic 
actions, comprising diuretic medication, antioxidant, 

and anti-inflammatory properties. Aqueous root extract 
of Boerhavia diffusa has been shown to protect rats from 
nephrotoxicity caused by gentamicin. Weight increase, 
lower serum creatinine, and blood urea nitrogen 
(BUN) levels, and near-normal levels of reduced 
glutathione (GSH) and malondialdehyde (MDA) were 
seen after daily dosages of 200 and 400 mg/kg of its 
root extract. Treatment with Boerhavia prevents acute 
tubular necrosis caused by gentamicin, even at lower 
dosages. Improved renal blood flow is shown by the 
enhanced clearance of para-aminohippurate (PAH), 
especially in the groups who received both doses of B. 
diffusa28. In rats, methotrexate-induced nephrotoxicity 
has been demonstrated to be reduced by a standardized 
polyherbal combination that includes B. diffusa 
together with three other potential ayurvedic herbs (R. 
emodi, N. nucifera, and C. nurvala). In combination 
significantly repaired oxidative markers, such as the 
oxidation of lipids29, and decreased TNF-alpha levels, 
as compared to the intoxicated group. The synergistic 
effects of the controlled polyherbal mixture are effective 
for its nephroprotective characteristics. Acetyl-para-
amino benzoquinoneimine, an exceptionally reactive 
acetaminophen metabolite that arylates proteins in 
the proximal tubule, causes nephrotoxicity. In rats, 
its root aqueous extract showed promise in treating 
acetaminophen-induced nephrotoxicity. The kidneys’ 
glutathione reserves were restored, MDA levels were 
lowered, and antioxidant defense enzymes (CAT and 
SOD) were increased by the extract therapy. Its high 
concentration of secondary metabolites is considered 
to be attributed to its antioxidant properties and 
nephroprotective characteristics30. Additionally, it 
shows preventative treatment and effectiveness in 
shielding the kidneys from the adverse consequences of 
cisplatin. At a higher dosage of 200 mg/kg, it preserved 
kidney function from cisplatin-induced damage by 
reducing antioxidant enzymes (SOD, GSH), lowering 
MDA levels, and decreasing pro-inflammatory 
cytokines (IL-1beta, IL-6), as well as apoptotic 
indicators (caspase-3)31. 

2.8 Camellia sinensis
It is also known as the tea plant and is the biological 
source of various types of tea, constitute green tea, 
black tea, white tea, and oolong tea. It belongs to the 
family Theaceae. The primary chemical constituents 
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responsible for the nephroprotective actions of 
Camellia sinensis, particularly in green tea, include 
catechins such as epicatechin (EC), epicatechin gallate 
(ECG), epigallocatechin (EGC), and epigallocatechin 
gallate (EGCG). Its antioxidant, anti-inflammatory, 
and potential blood pressure-regulating properties, 
attributed to catechins, may contribute to kidney 
health. It has been demonstrated that green tea extracts 
lower nonenzymatic kidney indicators like creatinine 
and urea. The catechins in green tea help scavenge 
free radicals created by ROS, and vitamins C and E 
also contribute to this nephroprotective action. Green 
tea extract’s antioxidant properties are primarily 
responsible for its nephroprotective advantages32. 
Green tea extract has shown protective properties 
against kidney damage caused by smoking along with 
gentamicin-induced nephrotoxicity. Green tea extract 
pretreatment was associated with lower serum and 
renal malondialdehyde (MDA), as well as decreased 
levels of urea, creatinine, and uric acid. Notably, 
this pretreatment increased the level of activity of 
antioxidant-producing enzymes including SOD, 
CAT, and GPx, and markedly increased the amounts 
of vitamin E and C in blood and kidney tissue. These 
doses of green tea showed strong nephroprotection 
as demonstrated by a marked reduction in oxidative 
stress33. Additionally, its nephroprotective function 
has lessened the effects of lead acetate-induced kidney 
injury, which is defined by changes in renal parameters. 
Reduced oxidation of lipids in tissues and a rise in 
antioxidant activity are caused by its prevention of 
radical generation and decrease in oxidative stress34.

2.9 Clitoria ternatea
It is also known as the Butterfly pea or blue pea flower 
and is a flowering plant belonging to the family Fabaceae. 
It is native to Southeast Asia but is also found in other 
tropical regions. The plant is known for its striking blue 
flowers and has been used traditionally in Ayurveda 
and other traditional medicine systems. The bioactive 
constituents are anthocyanins, flavonols, alkaloids, 
terpenoids, and phenolic compounds. Anthocyanins 
are remarkable for their antioxidant abilities and 
bright blue pigmentation. Excessive consumption of 
acetaminophen, despite its analgesic and antipyretic 
properties, the liver and kidneys to suffer from adverse 
effects. Acetaminophen is hazardous because it is 

converted by the enzymes in CYP creating an intensely 
reactive quinoline imine referred to as N-acetyl-p-
benzoquinone imine. In rats, ethanolic extracts of 
Clitoria ternatea have demonstrated nephroprotective 
effects against acetaminophen-induced toxicity. 
Moreover, histological investigation revealed the 
recovery of renal tissue from acetaminophen-induced 
necrosis. Its hepatoprotective properties are most likely 
due to the antioxidant activity of its phytoconstituents35.

2.10 Cassia auriculata 
It is also known as Tanner’s Cassia or Avaram Senna and 
is a flowering plant belonging to the family Fabaceae. It is 
native to India and is commonly found in tropical regions 
of Asia. Traditionally, several plant components, including 
leaves, flowers, and seeds, are used for their medicinal 
properties. The bioactive constituents responsible for the 
nephroprotective actions include flavonoids (kaempferol, 
quercetin), phenolic acids (gallic acid, ellagic acid), 
tannins, saponins, and alkaloids36. The study evaluated 
the preventive effect of alcoholic extract from the roots of 
Cassia auriculata on rats that were suffering from chronic 
renal damage caused by cisplatin and gentamicin. With 
its nitric oxide-scavenging and antioxidant qualities, the 
ethanolic root extract shows promise as a nephroprotective 
agent against kidney damage caused by gentamicin and 
cisplatin. Hydroalcoholic extracts from its aerial parts are 
shown to have adverse impacts on the development of 
diabetic nephropathy37.

2.11 Commiphora mukul 
It is commonly known as guggul or Indian bdellium, 
and is a smaller tree or shrub indigenous to India, 
Bangladesh, and Pakistan. It belongs to the family 
Burseraceae. The main active ingredients present 
in Commiphora mukul include guggulsterone (E 
and Z isomers), flavonoids, terpenoids, lignans, 
and steroids. Guggulsterones are responsible 
for their anti-inflammatory and antioxidant 
properties. Guggulsterones prevent the synthesis of 
proinflammatory cytokines and enzymes, thereby 
reducing inflammation in the kidneys. By attenuating 
inflammation, it helps in preserving renal function 
and preventing further damage. Chronic kidney injury 
often leads to the deposition of extracellular matrix 
proteins and the development of renal fibrosis, which 
impairs kidney function. It may have anti-fibrotic 
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properties by suppressing fibroblast activation and the 
production of collagen and other enlargement proteins. 
The potentially hazardous group of rats received 25 mg/
kg guggulsterone for eight days, resulting in reduced 
creatinine and urea levels. Moreover, there was a 
decline in the kidney index, a considerable rise in the 
catalase enzyme’s antioxidant capacity, and an elevation 
in NF-kB levels at the renal level. Histopathological 
examination revealed a small region of apoptosis and 
deterioration in the kidney’s proximal tubules38. 

2.12 Cichorium intybus
It is commonly known as chicory and is a perennial 
herbaceous plant belonging to the Asteraceae family. 
Chicory contains bioactive constituents such as 
flavonoids such as quercetin and kaempferol, phenolic 
compounds and sesquiterpene lactones such as lactucin 
and lactucopicrin also show anti-inflammatory 
properties. Water soluble  and methanolic seed 
extracts of Chicory have shown preventive properties 
against nephrotoxicity produced by gentamicin in 
rats. Elevated blood creatinine and urea levels are 
indicative of renal impairment caused by gentamicin. 
In rats with renal illness, supplementation of chicory 
seed extracts at a dose of 500 mg/kg body weight per 
day possibly reduced the elevated creatinine and blood 
urea levels. Similarly, compared to the methanolic 
extract, administration with the aqueous extract of 
this offered better protection39. Chicory roots are given 
in Unani medicine to increase urine flow, shield the 
kidneys from toxins, and improve the kidneys. Renal 
structural abnormalities were rectified and blood 
concentrations of urea and creatinine were recovered 
by both methanolic and aqueous preparations of its 
roots. These extracts may have a nephroprotective 
impact because of the presence of a high number of 
flavonoids, which are renowned for their antioxidant 
qualities40. The polyherbal extract was administered, 
and the results showed improvements in proximal 
reabsorptive markers, glomerular function, and 
glucose management. Furthermore, it resulted in the 
restoration of elevated pro-inflammatory cytokine 
concentrations and an altered redox state, indicating 
that the polyherbal extract’s anti-inflammatory 
and antioxidant qualities are responsible for the 
nephroprotective action41. Cichoric acid is abundant 
in the aerial portion of Cichorium intybus. Serum 

creatinine, urine creatinine, and urine urea were all 
reduced after taking a tincture of chicory in a reversal 
concentration-dependent way. The lower overall 
oxidative damage, oxidative stress index, total nitrite, 
and nitrate levels in the pretreatment animal group 
indicated that the chicory tincture reduced oxidative 
stress. The inclusion of polyphenols, which may have 
oxidative and pro-inflammatory properties even in 
small amounts, has been suggested as a component of 
the nephroprotective benefits42. 

2.13 Cucumis sativus 
It is also known as cucumber and is a widely cultivated 
plant species belonging to the family Cucurbitaceae. It 
is native to South Asia but is now cultivated globally for 
its edible fruits. Cucumber has been used traditionally 
in various cultures for its culinary and medicinal 
properties. Bioactive constituents present in Cucumis 
sativus are quercetin, kaempferol, cucurbitacins, 
particularly cucurbitacin E shows potential for 
antioxidant and anti-inflammatory properties. 
When given as a hydroalcoholic seed extract, which 
is frequently used in Indian cooking, has protective 
benefits against nephrotoxicity produced by gentamicin 
and cisplatin in a rat model. Two different doses of the 
extract of hydro alcohol were demonstrated to reduce 
excessive quantities of blood urea nitrogen, total urine 
protein, total serum protein, serum creatinine, and 
lipid peroxidation in rats suffering toxicity caused by 
cisplatin and gentamicin. Moreover, the hydroalcoholic 
extract raised the levels of catalase, glutathione (GSH), 
superoxide dismutase, and creatinine clearance in 
rats. These results were confirmed by histological 
investigations, which showed that its seeds are 
effective in alleviating drug-induced nephrotoxicity. 
The physiologically active components in cucumber 
juice have the ability to chelate lead, avoiding lead 
accumulation in body tissues. This effect might be is 
due to ionic interactions produced with the chelation 
process of sulfur-containing molecules in cucumber 
juice with lead nitrate43.

2.14 Crataeva nurvala
It also known as Varuna or three-leaved caper, is a 
medicinal plant native to India and other parts of 
Southeast Asia. It belongs to the Capparaceae family. 
Traditionally, various components of the plant, such 
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as the outer layer of bark, branches, and roots, were 
utilized for medicinal purposes. They contain bioactive 
components such as lupeol, flavonoids, tannins, 
terpenoids and exhibit diuretic, anti-inflammatory, 
and antioxidant properties. The alcoholic extracts offer 
protection against cisplatin-induced nephrotoxicity, 
a condition linked to oxidative stress and free radical 
generation caused by drugs. The ability to eliminate free 
radicals and exhibit antioxidant activity is responsible 
for its nephroprotective action44. In numerous research 
studies, the triterpenoid lupeol extracted from its stem 
bark exhibited benefits against nephrotoxicity produced 
by cisplatin in mice. When lupeol was given to animals 
who were suffering toxicity, it was found to be helpful 
in reducing blood creatinine and urea levels at two 
distinct dosages. Treatment with lupeol reduced the 
concentrations of TBARS (thiobarbituric acid reactive 
compounds) and increased glutathione and the activity 
of catalase in the renal cortex. Lupeol’s capacity to 
eliminate free radicals and possess antioxidant qualities 
is associated with its nephroprotective mechanism45.

2.15 Curcuma longa
It is commonly known as turmeric and is a perennial 
herbaceous plant belonging to the ginger family, 
Zingiberaceae. It is native to Southeast Asia and is 
cultivated for its rhizomes, which are used both as 
a spice and in traditional medicine. The bioactive 
constituents responsible for the nephroprotective 
actions are curcumin, turmerones, and curcuminoids. 
Administering aqueous extracts of turmeric and 
Matricaria chamomile orally provides defense against 
tetracycline-induced nephrotoxicity. Urinary creatinine 
and urea levels can rise as a result of damage to the 
renal tubules and early-onset renal impairment caused 
by tetracycline poisoning. Blood urea, creatinine, salt, 
and potassium levels were suggestively lower in the 
group treated with aqueous extracts, but total protein 
levels were higher. A histopathological examination 
showed thin interstitial septa, minor collagen 
depositions, decreased renal tubular thickness, and a 
reduction in cellular infiltrates. It has been proposed 
that it functions as an antioxidant or a reactive oxygen 
species quencher to protect the kidneys46. The usage of 
essential oils of ginger, as well as turmeric (50 mg/kg 
BW), avoided a rise in urea, creatinine, and BUN levels 
in the setting of cadmium poisoning, which involves 

many processes such as cell death, inflammation, 
and oxidative stress, in comparison to the control 
group47. When combined with the non-selective beta-
blocker carvedilol, it showed anti nephrotoxic effects 
in the setting of cisplatin-induced renal damage. This 
combination, probably as a result of its antioxidant 
qualities and ability to scavenge free radicals, together 
with the aqueous and methanolic extracts, decreased 
abnormalities and mortality caused by cisplatin. 
Carvedilol metabolites include flavonoids, alkaloid 
molecules, saponin glycosides, and a carbazole group are 
examples of secondary metabolites found in curcumin 
that contribute to its antioxidant activity48. Curcumin 
enhanced renal function, decreased oxidative stress, 
inflammation, and tubular cell death, and prevented 
renal tubular cell apoptosis caused by cisplatin. 
The protective mechanisms include lower cisplatin 
accumulation by modification of OCT-2 and CTR-
1 transporters, decreased apoptosis-related proteins 
(Fas, Fas-L, p53), and suppression of NF-Kβ and 
pro-inflammatory cytokines. Additionally, curcumin 
reduced the elevation of Bax/Bcl-2, inhibited ERK1/2 
phosphorylation, and inhibited NF-kβ expression. 
These activities lowered the invasion of inflammatory 
cells and renal necrosis49. 

2.16 Eclipta alba
It is also known as False Daisy or Bhringraj is a medicinal 
plant belonging to the Asteraceae family. The bioactive 
constituents responsible for the nephroprotective 
actions are wedelolactone, and flavonoids such 
as apigenin, luteolin, and alkaloids. Leaf extract, 
which has been demonstrated to have antioxidant 
characteristics, shields rats against gentamicin-induced 
nephrotoxicity50. Bhringraj has a high concentration 
of flavonoids, particularly wedelolactone, and it has 
powerful antioxidant effects. The extract may have 
renal protective advantages against gentamicin toxicity 
because of its ability to remove free radicals and reduce 
iron (III) levels. The nephroprotective benefits shown 
are probably due in part to the polyphenolic chemicals 
found in bhringraj, which are recognized for their 
capacity to scavenge free radicals51.

2.17 Moringa oleifera
The drumstick tree, sometimes known as the tree 
that produces horseradish, is a tree that grows rapidly 
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and is resistant to drought endemic to the Indian 
subcontinent. It belongs to the family Moringaceae and 
is cultivated in various tropical and subtropical regions 
worldwide. Moringa is valued for its nutritional and 
medicinal properties, with various components of the 
plant, especially the seeds, leaves, and roots, utilized 
for their medicinal properties. Moringa leaves are rich 
in vitamins C and E, quercetin, kaempferol, and rutin 
contributing to its antioxidant and anti-inflammatory 
effects and benzyl isothiocyanate found in seeds. The 
seeds of M. oleifera contain a concentrated extract of 
ethanol (EEMOS) containing numerous essential fatty 
acids, especially oleic and linoleic. The nephrotoxic 
effects of gentamicin are closely linked to oxidative 
stress, which is caused by an overabundance of 
ROS  production. The antioxidant characteristics of 
oleic and linoleic acids have a major role in the lowering 
of plasma creatinine and urea levels. Following EEMOS 
treatment, there is a considerable improvement in 
creatinine clearance, indicating an increased rate of 
glomerular filtration due to improved blood circulation 
in the kidneys and function. The anti-inflammatory 
impact of EEMOS counteracts inflammation and 
renal edema, resulting in a significant reduction in 
comparative kidney weight as contrasted with kidneys 
treated with toxins. The electrolyte imbalances caused 
by gentamicin were counteracted by the impact of 
EEMOS on membrane stability52.

The prior medication with ethanol-water (80:20) 
extracts of its leaves protects rabbit kidneys against 
toxicity. The nephroprotective activity of leaves is 
thought to be due to their capacity to reduce reactive 
chemicals such as thiobarbituric acid, restore decreased 
glutathione contents in rabbit cells of the kidney, and 
lower increased levels of blood urea as well as creatinine 
levels are dosage dependant. Histopathological analysis 
demonstrates enhanced renal kidney function after 
therapy; this improvement may be related to rapid 
tubular cell regeneration52. After receiving a 400 mg/
kg methanol extract of its leaves, female rats exhibit 
substantial reductions in body weight, blood urea 
nitrogen, and creatinine values after four weeks. While 
the methanol extract does not appear to be dangerous 
for the kidneys, prolonged use may be detrimental 
to the liver. The moringa ethanolic extract of the 
leaf has a significant antioxidant effect, which raises 
blood levels of albumin, globulin, and total protein. 

This extract also lowers malondialdehyde levels while 
raising those of TNF-α, IL-6, glutathione peroxidase, 
catalase, and superoxide dismutase in male Wistar rats 
with diabetes caused by streptozotocin53. Ethanolic leaf 
extract and magnesium nanoparticles made from its 
leaves mitigate melamine-induced kidney failure in rat 
kidneys via reducing oxidative stresses, apoptosis, and 
renal function impairments. When it is administered 
at two different doses, serum blood urea nitrogen, and 
creatinine concentrations are lowered while GPx and 
GST activity are increased. According to histological 
investigations, this treatment lowers nitric oxide 
and hydrogen peroxide levels in the kidneys and 
significantly minimizes renal tissue damage.

2.18 Solanum xanthocarpum 
It is also known as yellow-berried nightshade or 
Kantakari is a medicinal plant belonging to the 
Solanaceae family. The bioactive constituents 
responsible for the nephroprotective actions are 
solasonine, solamargine, solasodine, and various 
alkaloids and flavonoids. These compounds contribute 
to the plant’s pharmacological activities, including 
its anti-inflammatory and antioxidant effects. The 
boiled roots have traditionally been utilized as an 
antipyretic, diuretic, and expectorant. Seeds are 
effective as expectorants and asthma treatments. 
Respiratory problems, thymitis, gastrointestinal 
diseases, hemorrhoids, and dysuria can all be treated 
with entire plants and fruits. An in-vivo investigation 
on gentamicin-induced mice demonstrated a 
nephroprotective effect. Extracts of this are protected 
towards elevated renal weight ratio. At 400 mg/kg, it 
effectively protects renal organs and increases urine 
production. Additionally, Urine and plasma levels of 
urea and creatinine decreased significantly. The study 
found that Solanum xanthocarpum can prevent reduced 
activity of SOD, CAT, and GSH in renal antioxidants54.

2.19 Zingiber officinale 
It is commonly known as ginger, is a flowering plant 
and rhizome belongs to the family Zingiberaceae. It is 
native to Southeast Asia but is now cultivated in many 
tropical and subtropical regions worldwide. Ginger 
is well-known for its culinary uses as a spice and its 
medicinal properties in traditional medicine systems. 
It contains bioactive compounds such as zingerone, 
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gingerol, shogaol, and paradol efficient for antioxidant 
and anti-inflammatory compounds. Ginger may exert 
vasodilatory effects on renal blood vessels, leading to 
improved renal blood flow and oxygen delivery to the 
kidneys. This vasodilation supports kidney function 
and may aid in the repair of damaged renal tissues. 
In rat models, gingerone showed protective effects 
against cisplatin-induced nephrotoxicity. Combining 
zingerone with cisplatin treatment effectively reduced 
tissue malondialdehyde levels, blood urea nitrogen, 
serum creatinine concentrations, and the activity of 
the enzyme lactate dehydrogenase. Furthermore, it 
maintained the activity of catalase-related enzymes and 
glutathione peroxidase, unlike the group associated 
with toxins. Gingerone inhibited tumor necrosis factor 
and halted the reduction of glutathione concentrations 
in kidney tissue to minimize the inflammatory reactions 
caused by cisplatin. Additionally, zygote stimulation 
increased glomerular diameters and red blood cell 
movements54. A ginger extract supplemented with 
6-gingerols protected rats against the hematotoxicity and 
hepatotoxicity caused by carbendazim. Concurrently 
receiving the 6-gingerol-rich fraction, rats’ livers and 
kidneys demonstrated an enhanced antioxidant state, 
decreased damage from oxidative stress, and avoided 
hepatotoxicity from cabendazim55.

3. Conclusion

Natural medications made from therapeutic plants are 
thought to be safer than medications made from other 
sources. Problems related to the kidneys are common 
in both industrialized and underdeveloped nations. 
Many medicinal plants are used to treat nephrological 
issues in the ancient Indian medical system. This 
research suggests that, in comparison to manufactured 
medications, a variety of medicinal herbs and their 
natural constituents significantly contribute to the 
relief of nephrological issues with fewer adverse 
effects. In particular, for human usage, these plants 
must be carefully examined to guarantee their safety 
and effectiveness. As a result, for nephrological issues, 
these medicinal herbs may be suggested either on 
their own or in conjunction with currently prescribed 
pharmaceuticals. It is possible to create combinations of 
contemporary drugs and botanicals through synergistic 
research. One of the most notable roles that medicinal 

plants have in nephroprotection is antioxidant activity, 
and the active ingredients in these plants are crucial 
to their nephroprotective qualities. New treatments 
for kidney illness might be greatly aided by network 
pharmacological techniques and in silico study of 
absorption, distribution, metabolism, and excretion, 
as well as mode of action and safety. Experimental 
research helps improve formulations and forms the 
basis for upcoming clinical trials. As a result, many 
patients with nephrological difficulties may benefit 
from the use of medicinal plants from the ancient 
Indian medical system and their active ingredients.
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