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Abstract:  

Objective: The nephroprotective activity of aqueous extract of Cuminum cyminum (AEC) was 

evaluated on cisplatin (CP) induced nephrotoxicity in rats. 

Methods: The rats were divided into four groups of six animals each. Group I treated with normal 

saline (2 ml/kg, p.o.). The group II treated with cisplatin (12 mg/kg i.p),  group III and IV were treated 

with AEC  (100 & 200 m/kg, p.o.). for 10 days,  After 24 hrs of last dose of AEC treatment, blood was 

collected and serum was separated and subjected to serum creatinine and urea analysis. The kidneys 

were removed and homogenate for estimation of lipid peroxidation, reduced glutathione, superoxide 

dismutase (SOD) and catalase.  

Results: CP treated rats caused nephrotoxicity as evidenced by marked elevation of serum urea, 

creatinine and lipid peroxidation levels and decreased levels of glutathione, SOD, catalase. Treatment 

of rats with different doses of AEC (100 and 200 mg/kg) significantly (P<0.001) altered serum urea, 

creatinine enzymes, lipid peroxidation and antioxidant levels to near normal against cisplatin treated 

rats.  The  results shown AEC produce nephroprotective effect on dose dependent manner. 

Conclusion: The Cuminum cyminum showed the protective effect against CP induced nephrotoxicity in 

rats. 
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Introduction: 

Cisplatin [(cis-diamminedichloroplatinum (II); 

(CP)], one of the most potent and widely used 

anticancer drugs containing platinum, is highly 

effective against many tumors, including 

testicular, lung, head, neck and bladder 

carcinomas
1
. CP crosses the plasma membrane 

and migrates to the nucleus, where it elicits 

changes in DNA structure by forming intra and 

inter-chain adducts. However, the clinical use 

of CP is limited by its adverse effects, of which 

renal toxicity is the most serious dose-limiting 

factor. Signs of injury, such as changes in urine 

volume, osmolality and reduction of the 

glomerular filtration rate characterize the 

kidney toxicity in a large number (28–36%) of 

patients undergoing CP treatment
2
. 

Till date even though there is tremendous 

advance in the field of medicine there is no 

satisfactory treatment or precaution for this 

toxicity. It’s documented that 80% of the 

world’s population has faith in traditional 

medicine particularly herbal drugs for their 

primary health care
3
. The Cuminum cyminum 

(species: Apiaceae synonyms Cumin, Jira, 

Jirige, Jirakam, Jiraka, Jila karra) is commonly 

used species in the daily which is reported for 

its antioxidant
4
, astringent, digestive, 

carminative, anthelmentic, diuretic
5
, 

antimicrobial
6
, anticarcinogenic

7
, 

anticonvulsant
8
, hypolipidemic

9
,  antidiabetic 

and hepatoprotective 
10 

etc. It consists of 

carvone, cuminol, cumin aldehyde, mixture of 

hydrocarbons, cymene or cymol, terpene, small 

quantities of α-pinine, β-pinene, phellandrene, 

cuminic alcohol, hydrated cuminaldehyde 

hydrocumin
7
 and glucosides

11
. In the present 

study was focussed to evaluate the protective 

action of Cuminum cyminum on cisplatin 

induced nephrotoxicity in rats. 

 

Materials and methods: 

Chemicals 
Nitroblue tetrazolium (NBT), riboflavin, 

reduced glutathione (GSH), 5-5' dithiobis 2-

nitro benzoic acid (DTNB) were obtained from 

Sisco Research Laboratories Pvt Ltd, Mumbai, 

India and Cisplatin from Samarth Pharma Pvt 

Ltd, Mumbai, India. Thiobarbituric acid (TBA) 

was purchased from Hi-media Laboratories, 

Mumbai, India. All other chemicals and 

reagents used in this study were of analytical 

grade.    
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Plant material:  

The dried seeds of Cuminum cyminum were 

collected and it was identified and 

authenticated by Dr. Siddappa, Botanist, A 

voucher specimen has been deposited at the 

department of pharmacology, Sree Siddaganga 

College of Pharmacy, Tumkur, India.  

 

Extraction and preparation of test drug 

The seeds were chopped finely using a grinder. 

The seeds powder was extracted using Soxhlet 

apparatus for 72 hours. The extract was 

evaporated under vacuum. The extract was 

stored in airtight container. The required 

quantity of extract was dissolved in distilled 

water and used for the study. 

 

Animals 

Male Wistar rat weighing 150-200 g were used 

for the experiment. The animals were housed 

in group (six animals in each cage) and fed 

with standard diet and water ad libitum. 

Animals were kept in central animal house of 

Sree Siddaganga College of Pharmacy- 

Tumkur, with maintenance of room 

temperature (25 ± 2 
o
C) and light: dark 

exposure of 12:12 h. The experiments were 

carried out after obtaining prior approval from 

Institutional Animal Ethical Committee 

(IAEC) approval no.  (SSCPT/IAEC/61/2008-

09). 

 

Experimental design: The animals were 

divided into four groups containing 6 rats each. 

All animals had free access to regular rat chow 

and drinking water ad libitum. 

Group I : Controls received the vehicle viz. 

normal saline (2 ml/kg). 

Group II : Received cisplatin (12 mg/kg; i.p) at 

every 72 h for 10 days. 

GroupIII : Received AEC (100 mg/kg
12

 p.o ) 

for 10 days and simultaneously administered  

cisplatin (12 mg/kg; i.p). e(very 72 h. 

GroupIV : Received AEC (200 mg/kg p.o) for 

10 days and simultaneously administered 

cisplatin (12 mg/kg; i.p). every 72 h. 

 

At the end of experimental period, all the 

animals were sacrificed by cervical 
decapitation. Blood samples were collected, 

allowed to clot. Serum was separated by 

centrifuging at 2500 rpm for 15 min and 

analyzed for serum urea and serum creatinine 

levels. A 10% of kidney homogenate was used 

for antioxidant studies such as lipid 
peroxidation (LPO)

13
 (Devasagayam and 

Tarachand, 1987), superoxide dismutase 

(SOD)
14

 (Marklund and Marklund, 1974),
 
 

catalase
15 

(Sinha, 1971)  and  reduced 

glutathione
16

 were estimated. 

Serum Creatinine is determined by alkaline 

picric acid method using a diagnostic kit 

(Agappe Diagnostic Pvt Ltd, India). Serum 

urea was determined by diacetylmonoxime 

(DAM) reagent (modified Berthelot 

methodology) using a diagnostic kit (Agappe 

Diagnostic Pvt Ltd,  India). 

 

Estimation of lipid peroxidation
13 

The malondialdehyde (MDA) content, a 

measure of lipidperoxidation, was assayed by 

TBARS method. The reaction mixture consists 

of 0.2 ml of 8.1% w/v sodium lauryl sulphate, 

1.5 ml of 20% v/v acetic acid solution adjusted 

to pH 3.5 with NaOH and 1.5 ml of 0.8% w/v 

aqueous solution of thiobarbituric acid was 

added to 0.2 ml of 10% w/v of PMS. The 

mixture was brought up to 4.0 ml with distilled 

water and heated at 95°C for 60 minutes. After 

cooling with tap water, 1.0 ml distilled water 

and 5.0 ml of the mixture of n-butanol & 

pyridine (15:1 v/v) was added and centrifuged. 

The organic layer was taken out and its 

absorbance was measured at 532 nm. TBARS 

were quantified using an extinction coefficient 

of 1.56 × 105 M-1/cm-1 and expressed as nmol 

of TBARS per mg protein. Tissue protein was 

estimated using Biuret method of protein assay 

and the renal MDA content expressed as nM of 

malondialdehyde per mg of protein. 

 

Estimation of superoxide desmutase (SOD)
14 

The assay system consists of EDTA 0.1 mM, 

sodium carbonate 50 mM and 96 mM of nitro 

blue tetrazolium (NBT). In the cuvette, 2 ml of 

above mixture, 0.05 ml hydroxylamine and 

0.05 ml of PMS were taken and the auto-

oxidation of hydroxylamine was observed by 

measuring the absorbance at 560 nm. 

 

Estimation of catalase
15

 

The assay mixture consists of 1.95 ml 

phosphate buffer (0.05 M, pH 7.0), 1.0 ml 

hydrogen peroxide (0.019 M) and 0.05 ml 

PMS (10%) in a final volume of 3.0 ml. 

Changes in absorbance were recorded in 

spectrophotometer (LAB INDIA) at 240 nm. 

The molar extinction coefficient of H2O2, 43.6 

M cm-1 was used for the catalase activity 

estimation. One unit of activity is equal to 

1mM of H2O2 degraded /min and is expressed 

as units/mg of protein. 
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Figure 1. Effect of Cuminum cyminum on lipid peroxidation level in 

Cisplatin induced nephrotoxicity in rats 

Estimation of reduced glutathione
16 

For the glutathione estimation 1.0 ml of PMS 

(10%) was precipitated with 1.0 ml of 

sulphosalicylic acid (4%). The samples were 

kept at 4°C for at least 1 hour and then 

subjected to centrifugation at 1200 g for 15 

minutes at 4°C. The assay mixture contained 

0.1 ml filtered aliquot and 2.7 ml phosphate 

buffer (0.1 M, pH 7.4) in a total volume of 3.0 

ml. The yellow colour developed was read 

immediately at 412 nm on a 

spectrophotometer. The amount of glutathione 

was determined using molar extinction 

coefficient 1.36x104 and was expressed in 

µg/mg protein. 

 

Statistical analysis:  

The values were expressed as mean ± SEM. 

Statistical analysis was performed by one 

way analysis of variance (ANOVA) followed 

by Tukey multiple comparison test. P values < 

0.05 were considered as significant. 

 

Results: 

The data presented in [Table 1] reveals that the 

values of serum urea and creatinine were 

significantly (P<0.001) elevated in the cisplatin 

treated group. Cisplatin treatment resulted in a 

two-fold increase in the values of serum urea 

and creatinine levels as compared to that of the 

untreated control group. The administration of 

AEC to cisplatin treated rat could restore the 

elevated levels of urea and creatinine to that of 

the untreated control levels. 

The major antioxidant enzymes such as GSH, 

SOD and Catalase were found to be decreased 

significantly (P<0.001) in cisplatin treated 

animals and per oral administration of AEC 

could elevate these levels on dose dependent 

manner, as can be realized from the data 

presented in [Table 1].  

From [Figure 1] it can be seen cisplatin 

treatment resulted in increased peroxidation of 

lipids in the kidney tissues of rat and 

administration of AEC resulted in inhibition of 

cisplatin-induced peroxidation of lipids in 

these tissues. The protection against cisplatin 

induced toxicity could seeds from the potent 

antioxidant activity of AEC. Inhibition of LPO 

in biomembranes has been caused by 

antioxidants present in the plant extract. From 

the above results, it can be inferred that the 

AEC offers significant (P<0.001) protection 

against cisplatin induced oxidative stress in 

renal tissues.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 N=6 animals in each group;   Values are expressed as mean ± SEM.  

 
a
P<0.001 Vs Control 

 b
P<0.001  Vs Cisplatin 

Data were analyzed by One way ANOVA followed by Tukey multiple comparison test.    
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Table 1: The effect of AEC on serum creatinine, urea,   SOD, catalase and GSH  

on CP induced nephrotoxicity. 

 

Treatment 

Serum 

creatinine 

mg/dl 

Serum urea 

mg/dl 
SOD Catalase GSH 

Control 0.90 ± 0.03 44.89 ± 2.02 37.25 ± 2.73 30.37 ± 2.15 1.61 ± 0.09 

Cisplatin 1.23 ± 0.07
a
 117.2 ± 4.59

a
 20.26 ± 1.57

a
 16.69 ± 1.37

a
 0.67 ± 0.05

a
 

AEC 100 mg/kg 1.14 ± 0.02
b 

91.11 ± 3.28
a,e 

29.33 ± 1.98
c,f 

24.24 ± 1.91 0.72 ± 0.047
a 

AEC 200 mg/kg 1.01 ± 0.05
f 

65.58 ± 2.93
c,d

 33.99 ± 1.12
d 

28.36 ± 2.51
e 

1.48 ± 0.03
d
 

 

  N=6 animals in each group;   Values are expressed as mean ± SEM.  

  
a
P<0.001; 

b
P<0.01; 

c
P<0.05 Vs Control 

  d
P<0.001; 

e
P<0.01; 

f
P<0.05 Vs Cisplatin 

 Data were analyzed by One way ANOVA followed by Tukey multiple comparison test.    

 SOD   -  Unit/min/mg protein 

 Catalase  -  mole of H2O2 consumed/min/mg protein 

 GSH  - µg/mg protein 

 

Discussion:  

Nephrotoxicity is one of the major side effects 

of cisplatin. Although several studies have 

been performed to elucidate the molecular 

mechanisms that cause cisplatin 

nephrotoxicity, the factors responsible for this 

are not fully understood. Recently, induction of 

oxidative free radicals has been implicated in 

this process
17

.
 
Different strategies have been 

proposed to inhibit cisplatin induced toxicity. 

The development of therapies designed to 

prevent the damaging actions of free radicals 

may influence the progression of oxidative 

renal damage induced by cisplatin. 

The major antioxidant enzymes such as GSH, 

SOD and Catalase were found to be decreased 

in cisplatin treated animals and per oral 

administration of AEC could elevate these 

levels [Table 1]. Reactive oxygen species 

(ROS) such as hydrogen peroxide, the 

superoxide anion, and hydroxyl radicals are 

generated under normal cellular conditions and 

are immediately detoxified by endogenous 

antioxidants, like GSH, catalase and 

superoxide dismutase, but excessive ROS 

accumulation by cisplatin causes an 

antioxidant status imbalance and leads to lipid 

peroxidation and GSH depletion
18

.   

 

The basic effect of cisplatin induced toxicity 

on the cellular membrane is believed to be 

peroxidation of membrane lipids. The 

depletion of glutathione at early intervals in 

treated animals may be due to its utilization in 

large amounts to combat the acute cisplatin 

induced free radical damage, as glutathione is a 

major nonenzymatic antioxidant. The 

measurement of lipid peroxidation as 

thiobarbituric acid reacting substances 

(TBARS) is a convenient method to monitor 

oxidative damage in tissues. Reactive oxygen 

species cause peroxidation of membrane lipids 

with devastating effect on functional states. 

The preservation of cellular membrane 

integrity depends on protection or repair 

mechanisms capable of neutralizing oxidative 

reactions. Our data show that cisplatin induced 

malondialdehyde (MDA) production was 

significantly decreased by the p.o. 

administration of AEC in vivo and it also 

attenuated cisplatin induced GSH depletion in 

rat. It has been suggested that cisplatin is able 

to generate ROS and that it inhibits the 

activities of antioxidant enzymes in renal 

tissues
19

.
 

In the present study the reduced 

activities of GSH, SOD and Catalase in 

kidneys of rat treated with cisplatin were 

restored by administration of AEC to a 

considerable extent indicating the ability of 

AEC to eliminate oxidative stress. 

 

Cisplatin has been thought to bind to the renal 

base transport system. Cisplatin induces 

hypomagnesemia through its renal toxicity 

possibly by a direct injury to mechanisms of 

magnesium reabsorption in the ascending limb 

of the loop of Henle as well as the distal 

tubule. Cisplatin preferentially accumulates in 

cells of the S3 segment of the renal proximal 

tubules and is toxified to form a reactive 

metabolite intracellularly by hydration. The 

primary symptoms of cisplatin nephrotoxicity 

are inhibition of protein synthesis and 



Protective action of Cuminum cyminum against cisplatin …… Zamzam Elmahdi Burkan, et al.  

55     Sebha Medical Journal, Vol. 11(1), 2012.   

intracellular GSH and protein-SH depletion, 

resulting in lipid peroxidation and 

mitochondrial damage
18

. The peroxidation of 

membrane lipids may account for its 

nephrotoxicity
20

. Available evidence suggests 

that cisplatin exerts its nephrotoxic effects by 

the generation of free radicals
21-23

.
 
GSH and 

protein-SH form the major cellular anti-

oxidant defense systems, which control lipid 

peroxidation. From these pathomechanisms of 

cisplatin nephrotoxicity, it is clear that the 

nephrotoxicity of cisplatin involves reactive 

radicals. Thus the reasonable cellular-

protective agents against cisplatin toxicity may 

have at least some antioxidant properties to 

prevent GSH depletion and/or scavenge the 

intracellular reactive oxygen species. 

 

The present observations support the 

hypothesis that the mechanism of 

nephrotoxicity is related to the depletion of the 

antioxidant defense system. Cisplatin treatment 

has been shown to induce loss of copper and 

zinc in the kidneys. The decrease in SOD 

activity in renal tissues following cisplatin 

administration might be due to the loss of 

copper and zinc
24

. The activity of Catalase and 

GSH is also found to decrease after cisplatin 

administration resulting in the decreased 

ability of the kidney to scavenge toxic 

hydrogen peroxide and lipid peroxides. The 

results from the present study indicate that the 

extract (AEC) significantly reduced the 

depletion of GSH levels and antioxidant 

enzyme activity in the renal cortex of rat 

treated with cisplatin. 

 

Numerous studies have shown that cisplatin 

induces renal damage by free radical 

generation. Hence antioxidants and free radical 

scavengers of natural and synthetic origin 

might provide nephroprotection in cisplatin 

induced renal injury
25

.
  

 

The present study demonstrates the potent 

antioxidant properties of the extract. Hence, it 

may be concluded that the mechanism of 

nephroprotection by Cuminum cyminum 

extract in cisplatin treated rat could be due to 

the antioxidant and free radical scavenging 

activity. 
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