
Nephrotoxicity can be dened as the adverse effect of 
substances on renal function.  It occurs when kidney specic 
detoxication and excretion do not work properly due to the 
damage or destruction of kidney function by exogenous or 
endogenous toxicants. General nephrotoxic substances 
include molds, fungi, or drugs like cisplatin, aminoglycosides, 
metals such as mercury, arsenic and lead. Medications are 
relatively a common cause of kidney injury. Drug induced 
nephrotoxicity in adults ranges between 14 % –26 % in 
prospective cohort studies of AKI.

1.1 DIAGNOSIS
Nephrotoxicity can be diagnosed through a simple blood tests 
that includes the measurements of blood urea nitrogen (BUN), 
serum creatinine, and  renal parmeters like glomerular 
ltration rate and creatinine clearance. However, these 
assessments of nephrotoxicity are only possible when a 
majority of kidney function is damaged1.

1.2 BIOMARKERS
Biomarkers designate the biomolecules showing the 
relationship between exogenous toxic substances and 
diseases. Generally, biomarkers enable us to determine early 
damage to health caused by exposure to exogenous toxic 
substances, and provide an insight into the mechanism of the 
onset of these toxicants2.  Some of the nephrotoxic biomarkers 
include Proteinuria, Albumin, Immunoglobulin G, Cytokines, 
Interferons, Interleukins, TNF, and Type IV collagen.

1.3 FACTORS ASSOCIATED WITH DRUG INDUCED 
TOXICITY
The factors that contribute to the development of drug-
induced nephrotoxicity3

Ÿ Drug related factor
Ÿ Patient related factor

1.3.1 DRUG RELATED FACTORS
1.3.1.1 Drug dose and duration of therapy
1.3.1.2 Drug characteristics
1.3.1.3 Drug combinations
1.3.1.4 Innate drug nephrotoxicity
1.3.1.5 Drug-induced inammation
1.3.1.6 Drug-induced cast nephropathy

Drugs may cause renal injury moderate to severely on the 
basis of their structure, dose, metabolic handling, and 
excretory pathway. Some medicinal plants may even interact 
with conventional drugs and may produce potential 
nephrotoxicity.

1.3.1.1 Drug dose and duration of therapy
Innate kidney toxicity is one of the important nephrotoxicity. A 
number of drug characteristics and their varied mechanisms 
play a major role. Frequent doses or higher doses of drugs like 
aminoglycosides, platinums, amphotericin B, and colistin will 

4enhance the risk for kidney injury .

1.3.1.2 Drug Characteristics
Drugs and their metabolites that are insoluble in the urine 
may cause acute crystalline nephropathy by precipitating in 
distal tubular lumen4. Drugs like methotrexate, acyclovir, 
indinavir/atazanavir, sulfadiazine, vitamin C, foscarnet, oral 
sodium-phosphate, and triamterene are associated with 
development of crystalline nephropathy whereas dextran, 
hydroxyethyl starch causes osmotic nephropathy by 

5accumulate within phagolysosomes of proximal tubular cells .

1.3.1.3 Drug Combinations
Combination of potential nephrotoxic drugs can increase risk 
for kidney injury. Medications compete with transport proteins, 
inux/efux transporters may modies the cellular events, 
thus increases intracellular drug concentration and risk for 

6kidney injury . 

1.3.1.4 Innate drug nephrotoxicity
A number of medications have higher potential to cause 
kidney injury on the basis of their more signicant chemical 
structure. Polycationic aminoglycosides deposited within 
intracellular lysosomes causes phospholipid membrane 
injury, oxidative stress, and mitochondrial dysfunction that 
inturn cause apoptosis. Amphotericin B, and the other 
lipid/liposomal formulations to a lesser degree, cause kidney 
injury by disrupting tubular cell membranes and increasing 
permeability to cations, which result in tubular dysfunction 
due to cell swelling/dysfunction. In general, the antimicrobial 
agents, colistin and polymyxin B, are highly nephrotoxic with a 
very narrow therapeutic window. Nephrotoxicity is related to 
their D-amino content and fatty acid component, which 
increases cellular membrane permeability and allows cation 
inux which may leads to tubular cell swelling and lysis with 
AKI development.

1.3.1.5 Drug-Induced Inammation
Drug-induced nephrotoxicity is through induction of an 
inammatory response by the host, which can target the 
kidney. Sometimes hapten or other molecules can cause 
nephrotic inammation.

1.3.1.6 Drug-Induced Cast Nephropathy
Vancomycin produce noncrystal nanospheric vancomycin 

AN OVERVIEW ON NEPHROTOXICITY AND THE  PHARMACOLOGICAL 
USES OF BOMBAX CEIBA

Original Research Paper

D. Santhi Krupa
Vijaya Institute of Pharmaceutical Sciences for women, enikepadu, 
Vijayawada.

  X 155GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

Pharmaceutical Science 

VOLUME - 9, ISSUE - 7, JULY - 2020 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

There is a rising incidence of kidney disease across the globe. In India, it has been recently estimated that 
>100,000 new patients enter renal replacement programs annually. Bombax ceiba , commonly called as 

silk tree is  having wide range of pharmacological activities based on the presence of chemical constitutents like avonoids, 
alkaloids, tannins etc. Natural compounds like Bombax ceiba, having antioxidant avanoids could be used as an alternative 
herbal treatments for paracetamol induced or free radicals induced renal toxicity. This plant was widely used for various 
infections and ailments by the tribals. In this present review, we want to focus on nephrotoxicity, especially drug induced 
nephrotoxicity and the uses of Bombax ceiba extract.

ABSTRACT

KEYWORDS :  Flavonoids, Free radicals, Nephrotoxicity, Constitutents, Biomarkers, Toxicants

Ch Teja, K. 
Padmalatha *

Vijaya Institute of Pharmaceutical Sciences for women, enikepadu, 
Vijayawada. *Corresponding Author



156 X GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS

aggregates entangled with uromodulin in patients with AKI. 
Patients under vancomycin treatment may show high drug 
concentration in the plasma. Vancomycin casts were 
reproduced experimentally in mice using in vivo imaging 
techniques.

1.3.2 PATIENT RELATED FACTOR
 Some of the patient related factors include 
 1.3.2.1 Genetic makeup
 1.3.2.2 Comorbid diseases 
 1.3.2.3 Metabolic disturbances. 

Nonmodiable, risk factors include old age and female sex, 
which are associated with decreased lean body mass and 
reduced total body water that can lead to excess drug 
dosing5. A “normal serum creatinine” in these patients may 
actually due to their lower GFR. Elderly women with 
hypoalbuminemia, show more nephrotoxicity due to free drug 
concentrations. The elderly have an increased propensity to 
vasoconstriction from excessive circulating angiotensin II, 
endothelin levels and have higher levels of oxidatively 
modied biomarkers.

1.3.2.1 Genetic Makeup
Host genetic makeup can increase vulnerability of the kidney 
to potential nephrotoxins Metabolic pathways, transport 
proteins, and drug transporters vary between the individuals 
due to their genetic composition. Polymorphism of genes 
encoding proteins involved in the metabolism and 
subsequent elimination of drugs by the kidney as well as the 
repair pathways after drug injury are correlated with drug 
sensitivity. Polymorphism in genes encoding ERCC1, a key 
enzyme in the DNA repair pathway, may be associated with 
increased nephrotoxicity7. Polymorphism in detoxing the 
drugs by phase II metabolising enzymes can lead to kidney 
damage.

Loss-of-functional mutations in apical secretory transporters 
that reduce drug efux from the cell into the urine, and 
mutations in kinases that regulate drug carrier proteins, can 
impair drug elimination and promote nephrotoxicity by 
elevating intracellular drug concentrations.

1.3.2.2 Comorbid Diseases
Underlying AKI and CKD are also important risk factors for 
increasing vulnerability to nephrotoxicity8.  The decline in 
GFR, increase in tubular secretion of endogenous substances 
and medications increase risk for adverse drug-related 
kidney effects. GFR reduction can also result in excessive drug 
dosing for medications excreted by the kidneys, increased 
drug exposure in a reduced number of functioning nephrons, 
ischemia preconditioned tubular cells, and more robust 
oxidative injury response to various medications by the 
kidney. 

1.3.2.3 Metabolic Disturbances
A number of metabolic abnormalities can also increase risk 
for adverse kidney effects with certain drugs. Electrolyte 
disorders such as hypokalemia, hypomagnesemia, and 
hypocalcemia increase the nephrotoxicity associated with the 
aminoglycosides3. Severe hypercalcemia leads to afferent 
arteriolar vasoconstriction, tubular sodium and water 
wasting, which induces prerenal physiology, which enhances 
nephrotoxic drug injury. 

Alkaline urine (pH>6.0) increases crystal precipitation within 
tubular lumens from drugs such as indinavir, atazanavir, oral 
sodium phosphate solution, and ciprooxacin. Nephrotoxicity 
is toxicity in the kidneys, an unintended effect of substances, 
chemicals or medications on renal function. Drugs may affect 
kidney function in more than one way. Some medications like 
heparin, aminoglycosides are predominantly excreted by the 

kidneys and may require dose adjustment in case of 
decreased renal function. 

Drug-induced nephrotoxicity is a common condition and the 
cause of around 8% to 60% of all acute kidney injury cases in 
the intensive care unit. Acute kidney injury (AKI) is a sudden 
loss of kidney function resulting in the accumulation of waste 
materials such as creatinine and urea in the body. Water and 
sodium retention, decrease in glomerular ltration rate, 
hyperkalemia, and metabolic acidosis are the other features 
of AKI.
  
There is a rising incidence of kidney disease across the globe. 
In India, it has been recently estimated that >100,000 new 
patients enter renal replacement programs annually. 
Nephrotoxicity was commonly seen in the geriatric population 
secondary to polypharmacy, drug interactions, bone marrow 
transplantation, high-dose chemotherapy, total-body 
irradiation, and other comorbid conditions.
 
Cytotoxic chemotherapy may also produce nephrotoxic 
effects l ike tumor lysis syndrome, paraneoplastic 
glomerulonephritis, obstructive uropathy, nephrotoxicity with 
renal failure and electrolyte disturbances. Apart from that, 
NSAIDs are the most widely used medication in several 
countries, for treatment of pain and inammation, especially 
paracetamol on long term use increases toxic metabolites, 
leads to acute tubular necrosis and renal failure. Serum urea 
and creatinine levels indicate acute tubular necrosis. Apart 
from that, free radicals produced due to drug toxicity, and 
oxidative damage leads to  hepatorenal injuries. Flavonoids, 
a highly diverse class of secondary metabolites with potential 
human benets. 

Medicinal plants posses protective activity against 
nephrotoxicity through their various pharmacological actions. 
Several studies have shown that the co-administration of 
different medicinal plants along with various ne\phrotoxic 
drugs may reduce the incidence of kidney injury. 
  
Therefore, plants like Bombax ceiba having antioxidant 
activity may be used in the treatment of paracetamol-induced 
toxicity by free radical scavenging activity8. Based on the 
above basis, this present study was planned and aimed to 
evaluate the nephroprotective effect of herbal extract of 
Bombax ceiba on paracetamol-induced nephrotoxic rats.

1.4 Reported Activities of Bombax ceiba
Bombax ceiba (Bombacaceae), was popularly known in 
different parts of the world. The plant is known to be useful in 
different GI Disorders, inammatory conditions and it is also 
used in liver disorders, cardiovascular disorders. The Bombax 
ceiba consists of naphthol, naphthoquinones, polysaccharides, 
anthocyanins, shamimin, and lupeol in this plant. The plan 
had shown inhibitory action on bloodvessel growth, hence 

9used as antiangiogenic agent .

Antidiabetic, hypoglycemic effect of bark of BC was 
conducted using diferent even concentrations of solutions and 
found to show the decrease in blood glucose and lipid levels in 
a twenty one day study. Hence it can be used in the treatment 

10of diabetes and hyperlipidemia . 

On extraction of BC with methanol, a novel compound 
shamimicin was isolated and found to act as hypotensive 
agent. It had also shown unwanted effect on the cardiovascular, 

11hemopoetic, and hepatic system of the mice .

An antimicrobial study of Bombax ceiba was conducted on 
different microorganisms. Methanolic extract of BC was found 
to be effective against Bacillus subtilis, Pseudomonas 
aeruginosa. The tests were performed using disc diffusion 
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method. BCME was found to decrease the bacterial growth 
and the ethanolic extract also had shown the same results. 
The exhibited antimicrobial activity may be because of 
presence of alkaloids, tannins, glycosides and terpenoids. 
The aqueous extract was found to have relatively less 

12antimicrobial activity .

Cultivation of plants was followed from the ancient history. 
Bombax ceiba known as silk tree bbelons to the family of 
Bombacaceae. It  has been used in the traditional systems of 
medicine. All the parts of the plant are having medicinal 
benets. This plant has been used by different tribal peoples. 
The plant literature survey shows that the plant possesses cell 
shrinking property, increases urination, improves sexual 
desire and decreases bowel motility. It consists many 

13phytochemical constituents .

Bombax ceiba bark was found to possses inhibitory effect on 
bacteria, have free radical scavenging property.  Methanolic 
extract of BC was found to be effective towards gram negative 
and gram positive organisms. So, the extract can be known as 
antibacterial effective against broad spectrum microbes14.

Dried stemen of plant can be used as food in some countries. 
In this study the leaves and the owers are selected. Apart 
from that crude extract was also used in the study. Water, 
ethanol of different concentrations was used. The study on 
conducting, showed free redical scavenging activity. The 
presence of phytochemicals like alkaloids, avonoids may be 
the cause. 95% ethanol had shown good results when 

15compared with others .

CONCLUSION:
Nephrotoxicity, either acute or chronic can lead to kidney 
damage.  Some times free radicals produces kidney damage. 
Hence, the plant like Bombax ceiba having various biological 
activities may be evaluated in furture for its nephroprotectivity. 

REFERENCES: 
1) Ajay J. Kirtane, David M. Leder. Serum blood urea nitrogen as an independent 

marker of subsequent mortality among patients with acute coronary 
syndromes and normal to mildly reduced glomerular ltration rates. JACC, 
2005; 45(11): 1781-6.

2) Finn W. Porter G.  Urinary biomarkers and nephrotoxicity. Clinical 
Nephrotoxins. 2nd ed Kluwer Academic Publishers; Massachusetts. 2003; pp. 
621–655.

3) Naughton. Drug-induced nephrotoxicity. Am Fam Physician., 2008; 78(6): 743-
750.

4) Mark A. Perazella. Pharmacology behind common drug nephrotoxicities. Clin 
J Am Soc Nephrol., 2018; 13(12): 1897–1908.

5) Michael Dickenmann, Tobias Oettl. Osmotic Nephrosis: Acute kidney injury 
with accumulation of proximal tubular lysosomes due to administration of 
exogenous solutes. Am J Kidney Dis., 2008; 51(3): 491-503 ·

6) Blessy George, Dahea You, Melanie S. Joy, and Lauren M Aleksunes. 
Xenobiotic transporters and kidney injury.  –Adv Drug Deliv Rev., 2017; 116: 
7391.

7) Zulfan Zazuli, Susanne Vijverberg, Elise Slob, Geoffrey Liu, Bruce Carleton,  
and Anke-Hilse Maitland-van der Zee. Genetic variations and cisplatin 
nephrotoxicity: A Systematic Review. Front Pharmacol., 2018; 9: 1111.

8) V. Jain, S.K. Verma, S.S. Katewa, S. Anandjiwala and B. Singh. Free Radical 
Scavenging Property of Bombax ceiba Linn. Root. Res J Med Plants., 2011; 
5(4): 462-470.

9) Young-Jae You, Nguyen-Hai Nam, Yong Kim, Ki-Hwan Bae and Byung-Zun 
Ahn. Antiangiogenic Activity of Lupeol from Bombax ceiba. Phytother. Res., 
2003; 17: 341–344.

10) Chetan J. Bhavsar1 and Gokul S. Talele.  Potential anti-diabetic activity of 
Bombax ceiba. Bangladesh J Pharmacol., 2013; 8: 102-106

11) Rubeena Saleem, Syed Iqbal AHMAD, a Mohammad Ahmed, a Zareen Faizi, 
b Sadia zikr-ur-rehman, c Muhammad Ali, c and Shaheen Faizic. 
Hypotensive activity and toxicology of constituents from Bombax ceiba Stem 
Bark. Biol. Pharm. Bull., 2003; 26(1): 41-46.

12) Syed Sadaqat. Phytochemical screening and antimicrobial activities of red 
silk cotton tree (Bombax ceiba L.) Pak j pharma sci., 2018; 31(3): 947-952.

13) Meenakshi S C, Basavaraj S Beldal and Ramesh L. Londonkar. Review on 
Ethnobotany Phytoconstituents and Phytopharmacology of Bombax ceiba 
Linn. IJPBSTM., 2019; 9 (1): 1061-1066

14) Masood-ur-Rehman,Naveed Akhtar, and Rehan Mustafa.. Antibacterial and 
antioxidant potential of stem bark extract of Bombax ceiba collected locally 
from south punjab area of pakistan. Afr J Tradit Complement Altern Med., 
2017; 14(2): 9–15.

15) Kriintong N, Katisart T. In vitro antioxidant and antidiabetic activities of leaf 
and ower extracts from Bombax ceiba. Phcog Res., 2020; 12: 194-8.

16) Pankaj H. Chaudhary, Somshekhar S. Khadabadi. Bombax ceiba Linn.: 

Pharmacognosy, communications., 2012; 2(3): 02-09. 
17) Xi-Long Zheng, Fu-Wu Xing. Ethnobotanical Study on Medicinal Plants 

Around Mt.Yinggeling, Hainan Island, China. 2009 Jul 15; 124(2): 197-210.
18) Nima D. Namsa, Hui Tag, M. Mandal, P. Kalita and A.K.Das. An 

ethnobotanical study of traditional anti-inammatory plants used by the Lohit 
community of Arunachal Pradesh, India. J Ethnopharmacol., 2009; 
125:234–245.

19) Singh AK and Singh JS. Medical ethnobotany of the tribals of Sonaghati of 
Sonbhadra district, Uttar Pradesh, India. J Ethnopharmacol., 2002; 81: 31-41.

20) Kshirsagar RD, Singh NP. Some less known ethnomedicinal uses from Mysore 
& Coorg districts, Karnataka state, India. J Ethnopharmacol., 2001; 75: 
231–238.

21) M. A. H. Mollik, M. F. Hossain, D. Sen, A. I. Hassan and M. S. Rahman. 
Traditional Asian medicine & leprosy in Bangladesh. European JIM., 2009; 1: 
181–22.

22) Ekta Singh Chauhan, Akriti Singh and Anamika Tiwari. Comparative studies 
on nutritional analysis and phytochemical screening of Bombax ceiba bark 
and seeds powder. Journal of Medicinal Plants Studies 2017; 5(2): 129-132

23) Sonal Sinha, Brijesh Kumar, Dhananjay Kumar Singh, Suaib Luqman, 
Manish Singh, Ashutosh Singh. Antioxidant and Choline Esterase Inhibitory 
Activity of Phenolic Rich Extracts from Bombax ceiba L. Flowers. Free Radicals 
and Antioxidants. 2018; 8(2): 135-140.

24) Yu-Bo ZhangPeng Wu, Xiao-Li Zhang, Chao Xia,Guo-Qiang Li, Wen-Cai Ye, 
Guo-Cai Wang andYao-Lan Li . Phenolic compounds from the owers of 
Bombax malabaricum and their antioxidant and antiviral activities. 
Molecules., 2015, 20(11): 19947-19957.

VOLUME - 9, ISSUE - 7, JULY - 2020 • PRINT ISSN No. 2277 - 8160 • DOI : 10.36106/gjra

  X 157GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS


