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ABSTRACT
Objective: To determine the nephroprotective effect of aqueous extract of Carica papaya seeds in 
Aminoglycoside induced acute nephrotoxicity in rats.
Study Design: Quasi Experimental study.
Place and Duration of Study: The study was conducted from April 2016 to March 2017 at “Department of 
Pharmacology and Therapeutics” and “Multidisciplinary Laboratory of Islamic International Medical College, 
Riphah International University”, Islamabad in collaboration with National Institute of Health (NIH), Islamabad.
Materials and Methods: Thirty Sprague Dawley rats were divided into 3 groups i.e., A, B and C with 10 rats in 
each group. Group B and C were given Aminoglycoside; Gentamycin in 80 mg/kg) via intraperitoneal route once 

th
daily for 5 consecutive days to induce acute nephrotoxicity. At day 6 , nephrotoxicity was confirmed by 
measuring serum urea and creatinine. Aqueous extract of Carica papaya seeds (1000 mg/kg) was started once 
daily through oral route in group C for 5 consecutive days. All animals were given standard diet pellets 
manufactured at NIH.
Results: Mean serum urea and creatinine for Group A (Control Group) at day 0 was 24.70 mg/dL  5.16 and 0.750 
mg/dL  0.1958 respectively. Mean serum urea and creatinine for Group B (Disease Control Group) was 78.60 
mg/dL  3.921 and 1.920 0.1229 at day 6th. This suggested induction of nephrotoxicity by gentamycin. Mean 

thserum urea and creatinine for Group C (Aqueous Extract Treated Group) at 11  day was 50.60 mg/dL  5.910 and 
1.380 mg/dL  0.1932 after 5 days treatment with aqueous extract of Carica papaya seeds.
Conclusion: Aqueous extract of Carica papaya seeds has significant nephroprotective effects on 
aminoglycoside induced acute nephrotoxicity in rats.
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2chronic renal failure.  Adverse reactions to drugs 
occur in approximately 6 % of admitted patients in 
hospitals and amongst these approximately 7 % 

3
patients suffer drug-related toxicities.  Nephrotoxic 
drugs may be responsible for 19% – 25% of acute 

4
kidney injury in critically ill patients receiving them.  
Due to the intrinsic functions of kidneys for drug 
metabolism, concentration and excretion, they are 
vulnerable to toxicity due to drugs and their 
metabolites. Many patients suffer from drug-
induced nephrotoxicity that can cause either acute 
injury to kidneys or chronic damage. Many widely 
used marketed drugs including anti-cancer drugs, 
antibiotics, immunosuppressants and radio contrast 

5agents are nephrotoxic.  Nephrotoxicity is 
characterized by raised serum urea and creatinine 

6levels.  Aminoglycosides used for the treatment of 
Gram-negative bacteria have been a vital component 
of antibiotic armamentarium. This is peculiar to their 

7 
cost effectiveness and efficacy. Aminoglycosides are 
not metabolized in the body and eliminated 

8
unchanged in the urine by glomerular filtration.  Due 

Introduction
A total of 25% of cardiac output is received by 
kidneys. They serve as main organs for maintenance 
of homeostasis of circulatory fluid. Kidneys also 
serve as primary organs for elimination and 
detoxification of xenobiotic elimination and 

1 detoxification. Direct or indirect exposure of drugs 
and different chemicals to kidneys result in 
nephrotoxicity. Many drugs may result in acute or 

Nephroprotective Effect of Aqueous Extract of Carica Papaya Seeds
1 2 3Sameer Ahmed , Akbar Waheed , Attiya Munir

Correspondence:
Dr. Sameer Ahmed
Senior Lecturer
Department of Pharmacology and Therapeutics,
HBS Medical and Dental College, Islamabad
E-mail:drchsameer@gmail.com

1Department of Pharmacology
HBS Medical and Dental College, Islamabad
2Department of Pharmacology
Islamic International Medical College
Riphah International University, Islamabad
3Department of Pharmacology
Rawalpindi Medical University, Rawalpindi

Funding Source: NIL; Conflict of Interest: NIL
Received: July 05, 2018; Revised: February 18, 2019
Accepted: March 02, 2019.

Nephroprotection by Carica Papaya SeedsJIIMC 2019 Vol. 14, No.2

61



the Animal house of NIH, Islamabad according to the 
recommendations agreed by the universities 
federation for animal welfare, alongside fresh water 
supply of 250 mL in inverted water bottles anchored 
on the enclosures in a particular inclined position.
Group A was taken as control group throughout the 
experiment. Group B and C (10 rats each) were given 
Aminoglycoside drug Gentamycin (80 mg/kg) via 
intraperitoneal route for 5 consecutive days for 

11induction of acute nephrotoxicity.  Blood samples 
were collected via tail vein and serum urea and 
serum creatinine were measured at day 6 to see that 

1 3
nephrotoxicity has developed.  After the 
confirmation of nephrotoxicity on day 6, Group C was 
started with administration of Aqueous Extract of 
Carica papaya seeds (1000 mg/kg) dissolved in 

14 distilled water for 5 consecutive days. After terminal 
sampling through cardiac puncture serum urea and 
creatinine were measured again at Day 11 to see the 
effect of aqueous extract of Carica papaya seeds on 
renal function. 
Carica papaya plants were grown locally. Seeds were 
collected from ripened fruits of papaya. Seeds were 
air dried. The dried seeds of Carica papaya were 
identified and authenticated by herbarium section of 
National Agricultural Research Centre (NARC) 
Islamabad. Coarse powder was made. In 1.0 L of 
distilled water, approximately 200 g powder was 
soaked. The mixture was kept for 48 hours with 
intermittent shaking. After 48 hours, the extract was 
filtered using Whattman filter paper no.1. The 
filtrate was dried via rotary evaporator through 
evaporation. The extraction yielded 5.61 w/w dry 
matter. The extract was then stored in a refrigerator 

15at 4°C till usage.
The data was analyzed using Microsoft Excel 2010 
and SPSS 20. Multiple comparisons were done 
through Tuckey test and group mean differences 
were observed. A p-value of <0.05 was considered as 
statistically significant.

Results
At day 6 mean value of serum urea for Group A 
(Control Group) was 24.70 mg/dL 1.633. Mean 
serum urea for Group B (Disease Control Group) and 
Group C were 81.00 mg/dl ± 1.247 and 82.70 mg/dl ± 
2.587. There was significant difference (p Value less 
than 0.05). This suggested induction of acute 
nephrotoxicity by aminoglycoside drug gentamycin. 

to their potent ability to cause nephrotoxicity and 
ototoxicity, dosage limitations of Aminoglycosides 

9 
pertain. Gentamycin, an important aminoglycoside 
antibiotic, is used widely due to its potent antibiotic 
a c t i v i t y  a ga i n s t  va r i o u s  g ra m - n e ga t i v e  

10 microorganisms. However, its use is greatly limited 
by nephrotoxicity, accounting for 10 – 15 % of all 

10 cases of acute renal failure. Aminoglycoside-
induced nephrotoxicity is confirmed by rise in serum 
creatinine, serum urea, and marked decrease in 

1 1
glomerular filtration rate.  Drug induced 
nephrotoxicity at renal tubular level more commonly 
affects proximal tubular cells due to high exposure to 
drug and its metabolites during processes of drug 
concentration and reabsorption through the 
glomerulus. Mitochondria are damaged in tubular 
cells, tubular transport system is disturbed and there 
is increased oxidative stress due to generation of free 
radicals leading to cytotoxicity. Nephrotoxic drugs 
fiberize the kidney due to inflammation in 
glomerulus and proximal tubular cells and damage to 

12 
surrounding renal cellular matrix. Current research 
was aimed to see the effect of Carica papaya seeds 
on acute Drug-induced nephrotoxicity and to 
support it biochemically. Present study aims to find 
out the effect of extract of Carica papaya seeds in 
Aminoglycoside induced acute nephrotoxicity.

Materials and Methods
A quasi experimental study including 30 Sprague 
Dawley rats was performed in the “Department of 
P h a r m a c o l o g y  a n d  T h e r a p e u t i c s ”  a n d  
“Mult id isc ip l inary  Laboratory  of  I s lamic  
International Medical College, Riphah International 
University”, Islamabad in collaboration with National 
Institute of Health (NIH), Islamabad for duration of 
one year. 
A total of 30 Sprague Dawley rats were acquired and 
divided into 3 groups; A, B and C with 10 rats each 
through random selection via balloting method. 
Authorization of the study was made by the Ethics 
Review Committee of Islamic International Medical 
College (Riphah International University) and was 
implemented within the frame of rules specified by 
the National Institute of Health for animal 
experiments. Rats weighing more than 300 grams 
and with normal baseline serum urea and creatinine 
levels were included in the experiment. All rats were 
served with standard food pellets manufactured at 
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Discussion
Kidneys function as main organ to detoxify and 
el iminate xenobiotics.  Xenobiotics which 
accumulate in renal tubular cells can damage the 

1kidneys acutely.  Acute kidney injury (AKI) being a 
common clinical complication possesses high 
mortality and morbidity. According to the statistics, 
the incidence rate of chronic Kidney Disease 
followed by an episode of AKI is 7.8 per 100 patients 
per year. The rate of End Stage Renal Disease (ESRD) 
is 4.9 per 100 patients per year. Gentamycin, an 
important aminoglycoside antibiotic, has potent 
antibiotic spectrum but its clinical use has been 
greatly reduced due to nephrotoxicity that accounts 
for 10 to 15 % of all cases of acute renal failure in drug 

10 
induced kidney damage. Gentamycin due to its cost 
effectiveness and high potency and more liability to 
cause toxicity in kidneys is widely used for inducing 

13 nephrotoxicity in experimental models. Baseline 
serum urea and serum creatinine were measured at 
Day 0 i.e., beginning of the experiment. Gentamycin 
was administered intraperitoneally to Group B and 
Group C for five consecutive days. At day 6 Mean 
serum urea and serum creatinine were again 
measured. Mean serum urea and creatinine of 
Group B (Disease Control Group) and Group C were 
significantly raised when compared with the Control 
Group A suggesting that gentamycin produced acute 
nephrotoxic changes in the kidney and altered the 
renal function. After measuring the serum markers; 
Group C was started with administration of aqueous 
extract of Carica papaya seeds dissolved in distilled 
water via oral route. The aqueous extract was 
administered for five consecutive days. At Day 11, 
again serum markers were measured and the values 
of serum urea and serum creatinine were found to 
have been reduced than Day 6 in Group C which 
received aqueous extract of Carica papaya seeds. 
There was significant difference statistically between 
the Disease Control Group i.e., Group B and the 
Aqueous Extract treated Group i.e., Group C (p Value 
less than 0.05). The difference in serum markers 
showed nephroprotection by Carica papaya seed 
extract.
Gentamycin resulted in increased levels of serum 
markers  i.e serum urea and creatinine in Group B 
and Group C after five days intraperitoneal 
administration of Drug in dose of 80 mg/kg  when 

Mean serum urea for Group C (Aqueous Extract 
Treated Group) at day 11 was 50.60 mg/dL±1.869 
after 5 days treatment by aqueous extract of Carica 
papaya seeds. There was significant difference (p 
Value <0.05) which supported the nephroprotection 
by the herb.

Table I: Mean Values of Serum Urea of All Groups at 
Day 0, 6 And 11

Mean value of serum creatinine for Group A (Control 
Group) was 0.750 mg/dL 0.0619. Mean value of 
serum creatinine for Group B (Disease Control 
Group) and Group C were 1.980 ± .0467 and 2.030 ± 
.0667 respectively. There was significant difference 
(p Value .000). This suggested induction of 
nephrotoxicity by aminoglycoside drug gentamycin. 
Mean serum Creatinine for Group C (Aqueous 
Extract Treated Group) was 1.380 ± .0611 after 5 days 
treatment by aqueous extract of Carica papaya 
seeds.

Table II: Mean Values of Serum Crea�nine of All Groups
at Day 0, 6 And 11

Nephroprotection by Carica Papaya SeedsJIIMC 2019 Vol. 14, No.2

Means±SD Means±SD Means±SD

Means±SD Means±SD Means±SD

63



15.	 Okewumi TA, Oyeyemi AW. Gastro-protective activity of 
aqueous Carica papaya seed extract on ethanol induced 
gastric ulcer in male rats. African Journal of Biotechnoogy. 
2012; 11(34):8612-5

16. 	 Umana UE, Timbuak JA, Musa SA, Asala S, Hambolu J, Anuka 
AJ. Acute and chronic hepatotoxicity and nephrotoxicity: 
study of orally administered chloroform extract of Carica 
papaya seeds in adult Wistar rats. International Journal of 
Scientific and Research Publications. 2013; 3(4):1-8.

Research. 2014;3(4):41-47.
4. 	 Hussein O, Germoush M, Mahmoud A. Ruta graveolens 

Protects  Against  Isoniaz id/Rifampic in- Induced 
Nephrotoxicity Through Modulation of Oxidative Stress and 
Inflammation. Glob J Biotechnol Biomater Sci. 
2016;1(1):17-22. 

5.	 Kandasamy K, Chuah JKC, Su R, Huang P, Eng KG, Xiong S et 
al. Prediction of drug-induced nephrotoxicity and injury 
mechanisms with human induced pluripotent stem cell-
derived cells and machine learning methods. Scientific 
Reports. 2015; 5(1):12337.doi: 10.1038/srep12337.

6.	 Tahira A, Saleem U, Mahmood S, Hashmi FK, Hussain K, 
Bukhari NI et al. Evaluation of protective and curative role of 
α-lipoic acid and selenium in gentamicin-induced 
nephrotoxicity in rabbits. Pak J Pharm Sci. 2012; 25(1):103-
10.

7.	 Shi K, Caldwell SJ, Fong DH, Berghuis AM. Prospects for 
circumventing aminoglycoside kinase mediated antibiotic 
resistance. Frontiers in Cellular and Infection Microbiology. 
2013; 3:22.doi : 10.3389/fcimb.2013.00022

8.	 Filazi A, Sireli UT, Pehlivanlar-OnenS,CadirciO, Aksoy A. 
Comparative Pharmacokinetics of Gentamicin in Laying 
Hens. Journal of the Faculty of Veterinary Medicine, Kafkas 
University. 2013; 19(3):495-8.

9.	 Ramirez MS, Tolmasky ME. Aminoglycoside modifying 
enzymes. Drug Resistance Updates. 2010;13(6):151-71.

10. 	 Chen Q, Cui Y, Ding G, Jia Z, Zhang Y, Zhang A et al. PEA3 
protects against gentamicin nephrotoxicity: role of 
mitochondrial dysfunction. Am J Transl Res. 2017; 
9(5):2153-62.

11. 	 Sepehri G, Derakhshanfar A, Saburi L. Does Propylthiouracil 
Increase the Gentamycin-Induced Nephrotoxicity In 
Rat?.Iranian journal of basic medical sciences. 2013; 
16(11):1190-5.

12.	 Kim SY, Moon A. Drug-Induced Nephrotoxicity and Its 
Biomarkers.Biomolecules and Therapeutics. 2012; 
20(3):268-72.

13. 	 Ajami M, Eghtesadi S, Pazoki-Toroudi H, Habibey R, 
Ebrahimi SA. Effect of crocus sativus on gentamicin induced 
nephrotoxicity. Biological Research. 2010; 43(1):83-90

14.	 Uduak U, Timbuak J, Musa S, Hamman W, Hambolu J, Anuka 
J. Acute Hepatotoxicity and Nephrotoxicity Study of Orally 
Administered Aqueous and Ethanolic Extracts of Carica 
papaya Seeds in Adult Wistar Rats.  Asian Journal of Medical 
Sciences. 2013; 5(3):65-70.

compared to Group A i.e., Control Group. These 
findings were found to be in accordance with 
findings of a study by (Ajami M et al; 2010), in which 
nephrotoxicity was induced in male Wister rats via 
Gentamycin in same dose and there was resultant 
increase in levels of serum markers i.e., serum urea 

1 3
and creatinine.  After the induction of  
nephrotoxocity, the protective effect of aqueous 
extract of Carica papaya seeds was observed when 
1000 mg/kg dose of Aqueous extract of Carica 
papaya seeds was administered to Group C. This was 
consistent with the study performed by umana et al., 
2013) in which same dose of Chloroform extract of 
Carica papaya seeds was utilized in rats for toxicity 

16 studies. In current study aqueous extract 
preparation of Carica papaya seeds was utilized 
which revealed improvement in levels of serum urea 
and serum creatinine in Group C after previous 
induction of nephrotoxicity by Gentamycin. The 
results indicated that Aqueous extract of Carica 
papaya  seeds  possess  the  potent ia l  o f  
nephroprotection in Gentamycin induced acute 
nephrotoxicity. However, the cost of experiment 
limited the study of phytochemical constituents of 
the extract preparation. The duration of experiment 
can however be prolonged in further studies to 
assess complete reversal of nephrotoxicity and to 
study other extract preparations of Carica papaya 
too. 

Conclusion
Aqueous extract of Carica Papaya seeds have 
significant protective effect as shown by the 
improvement of kidney function after Gentamycin 
induced acute renal injury.
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