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Curcumin, a widely used spice and colouring agent in food, has been shown to possess potent 
antioxidant, antitumor promoting and anti-inflammatory properties in vitro and in vivo. The present 
study was designed to investigate the protective effects of curcumin on changes in the levels of lipid 
peroxidation and endogenous antioxidants induced by cisplatin (cis-diamminedichloroplatinum II, 
CDDP) in the testiclular tissue of rabbits. 18 healthy male New Zealand white rabbits were equally 
divided into three groups of six rabbits each, control, cisplatin, and cisplatin+curcumin. The degree of 
protection produced by cisplatin was evaluated by determining the level of malondialdehyde (MDA) and 
glutathione (GSH), the activity of catalase (CAT), glutathione peroxidase (GSH-Px), were estimated from 
testes homogenates. MDA levels were increased with cisplatin compared to control but in 
cisplatin+curcumin group, MDA levels were found to be lower than cisplatin group (p<0.05). The activity 
of CAT and GSH-PX was decreased in cisplatin and cisplatin+curcumin groups compared to control 
(p<0.05). In the case of cisplatin+curcumin CAT and GSH-Px activity were increased compared to 
cisplatin group (p<0.05). GSH levels were decreased with cisplatin but administration 
cisplatin+curcumin increased the levels of GSH comared to cisplatin group (p<0.05). In the present 
study, co-administration of curcumin with cisplatin prevented the damage to testes induced by this 
drug and may be considered as a potentially useful candidate in the combination chemotherapy with 
cisplatin. 
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INTRODUCTION 
 
Cisplatin (cis-diamminedichloroplatinum- II) is a widely 
prescribed anticancer drug. Activity has been 
demonstrated against a variety of neoplasm’s, particularly 
in the head and neck, testis and ovary, bladder and 
small-cell lung cancers. High doses of cisplatin can 
damage different tissues such as kidney, liver and  testes 
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(Atessahin, et al., 2006). 
Oxidative stress is generally considered as an 

imbalance between prooxidant/antioxidant (Lieber, 1997). 
When antioxidant defences are impaired or overcome, 
oxidative stress may produce DNA damage, enzymatic 
inactivation and peroxidation of cell constituents, 
especially lipid peroxidation (Halliwell and Gutteridge, 
1989). MDA is used as marker of oxidation of membrane 
phospholipids through lipid peroxidation (Charissou et al., 
2004).  Intake of cisplatin results in excessive generation 
of free radicals, which alter the bio membranes and 
cause severe damage. Endogenous protection against 
oxidative stress is achieved by enzymes that catalytically 
remove free radicals and other reactive species. These 
includes: superoxide dismutase, catalase and glutathione 
peroxidase (Faria et al., 2007). It has not commonly been 



 

 
 
 
 
used as a therapeutic agent because of its nephrotoxicity 
risk. The underlying mechanism in nephrotoxicity has 
been attributed to reactive oxygen species (ROS) (Gulec 
et al., 2004). ROS is a recently recognized mechanism in 
the pathogenesis of the CIS-induced testicular toxicity in 
experimental studies (Atessahin et al., 2006; Turk et al., 
2008). 

Cisplatin causes lipid peroxidation (LPO) and 
decreases the activity of enzymes that protect against 
oxidative damage in testicular tissue from cisplatin-
treated rats (Atunes et al., 2001; Silva et al., 2001). 

Curcumin is an active constituent of Curcuma longa L., 
Curcuma aromatica SALISB. and Curcuma zedoaria 
(BERG.) ROSC, which were used in clinical Chinese 
medicine as aromatic stomachic, choleretic and for the 
treatment of menstruation irregularity. In recent decades, 
pharmacological studies reported that curcumin 
possessed various promising biological activities: 
hypocholesteremic (Patil and Srinivasan, 1971), anti-
inflammatory (Rao et al., 1982; Satoskar et al., 1986) 
anti-platelet (Srivastava et al., 1986), antioxidant 
(Masuda et al., 1999), cancer chemopreventive 
(Mariadason et al., 2000), anticancer (Chan, 1995; Singh 
and Aggarwal, 1995), antimutagenic (Nagabhushan et 
al., 1987), and anti-HIV (Jordan and Drew, 1996), etc. 

Sreejayan and Rao (1994) claimed that the presence of 
phenolic groups in the structure of curcumin is 
fundamental in explaining its ability to eliminate oxygen-
derived free radicals from the medium largely responsible 
for the peroxidation of cell lipids. They are able mainly to 
eliminate the hydroxyl radical (Reddy and Lokesh, 1994), 
superoxide radical (Sreejayan and Rao, 1996), singlet 
oxygen (Rao et al., 1995), nitrogen dioxide (Unnikrishnan 
and Rao, 1995), and nitric oxide (Rao, et al., 1997). It has 
also been demonstrated that curcumin inhibits the 
generation of the superoxide radical (Ruby et al., 1995). 

The present work aimed to evaluate the protective 
effect of curcumin against cisplatin-induced testicular 
damage and oxidative stress in rabbit. 
 
 
MATERIALS AND METHODS  
 
Animals  
 
18 healthy male New Zealand white rabbits, weighing 2.5 to 3 kg, 
were used in this study. The animals were obtained from the 
Veterinary Control and Research Institute, Elazig, Turkey. The 
animals were kept under standard laboratory conditions (12- h 
light:12- h dark and 24±3°C). The rabbits were fed with standard 
commercial rabbit chow (pellet form, in the sack, Elazig Food 
Company). Feed and water were provided ad libitum. The protocol 
of this study was approved by the Veterinary Control and Research 
Institute Ethics Committee. 
 
 
Study design and treatment 
 
Cisplatin (50 mg/100 ml, Code 1876A) was purchased from faulding 
pharmaceuticals   Pic   (Warwickshire,  UK).   Curcumin  was  kindly 
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provided by Merck (Catalog number 820354). 

The rabbits were randomly divided into three groups; each group 
containing six rabbits. The first group of rabbits served as control 
and was administered a single intraperitoneal dose of 0.9% saline. 
The second group of rabbits was treated with cisplatin. Cisplatin 
was intraperitoneally injected to animals at a single dose of 5 mg/kg 
body weight. The third group of rabbits was treated with curcumin 
animals by gavage in corn oil at the dose of 100 mg/kg body 
weight) for 6 consecutive days before and 6 consecutive days after 
a single intraperitoneal dose of 5 mg/kg body weight cisplatin 
injection.  
 
 
Lipid peroxidation level 
 
At the end of the experiment, the rabbits were decapitated under 
slight ether anaesthesia. Testicular tissue was removed and 
homogenized in a glass-glass homogenizer with a buffer containing 
1.5% potassium chloride to obtain 1:10 (w/v) whole homogenate. 
MDA, which formed as a final product of the peroxidation of lipids, 
served as an index of the intensity of oxidative stress. MDA, 
referred to as thiobarbituric acid reactive substance, was measured 
with thiobarbituric acid at 532 nm in a spectrophotometer, as 
described previously (Placer et al., 1966). The MDA level was 
expressed as nmol/g wet tissue.  
 
 
Glutathione peroxidase activity 
 

GSH-Px (EC 1.11.1.9) activity was determined using cumene 
hydroperoxide and reduced GSH as co-substrates and the loss of 
GSH following enzymatic reaction was measured 
spectrophotometrically with Ellman’s reagent at 37°C and 412 nm 
according to Lawrence and Burk (1976). 
 
 
Catalase activity 
 
The testicular tissue catalase activity was determined by measuring 
the decomposition of hydrogen peroxide at 240 nm, according to 
the method of Aebi (1983) and was expressed as k/g protein, where 
k is the first-order rate constant.  
 
 
GSH level  
 
Reduced GSH was estimated by the method of Sedlak and Lindsay 
(Sedlak and Lindsay, 1968), where the colour developed was read 
at 412 nm. Protein concentrations in all samples were measured 
using the method of Lowry et al. (1951). Results were reported as 
nmol/g protein. 
 
 
Statistical analysis  
 
All values are presented as mean ± S.E.M. All groups were 
compared by one-way analyses of variance (ANOVA) and post hoc 
multiple comparisons were done with Duncan test in SPSS/PC 
software program (version 12.0; SPSS Inc., Chicago, IL, USA) to 
determine the differences in all parameters.  
 
 
RESULTS AND DISCUSSION 
 
The testes MDA levels were significantly increased in 
cisplatin treated group when compared to control 
(p<0.05).  In  cisplatin+curcumin  group, MDA levels were 
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Figure 1. Effects of curcumin on MDA levels under cisplatin-induced oxidative stress conditions 
in rabbits, different letters on top of bars indicate statistically importance according to Duncan’s 
Multiple Range test (p<0.05). 

 
 
 
increased when compared to control but this increase 
was not significant statically (p>0.05). Administration 
cisplatin and curcumin decreased the MDA levels of 
testes when compared to cisplatin group (p<0.05) (Figure 
1). CAT and GSH-PX activity were decreased depending 
on cisplatin and cisplatin+curcumin administration 
compared to control (p<0.05). In cisplatin+curcumin 
group CAT (p>0.05) and GSH-PX (p<0.05) activity were 
increased when compared to cisplatin group (Figures 2 
and 3). 

In cisplatin group, GSH levels were decreased but in 
cisplatin+curcumin group were increased compared to 
control (p<0.05). GSH levels were increased with 
administration of cisplatin+curcumin compared to 
cisplatin group (p<0.05) (Figure 4).  

Curcumin, a widely used spice and colouring agent in 
food, has been shown to possess potent antioxidant, 
antitumor promoting and anti-inflammatory properties in 
vitro and in vivo (Motterlini et al., 2000). Many studies 
have shown the capacity of curcumin to prevent lipid 
peroxidation, a key process in the onset and progression 
of many diseases (Venkatesan, 2000).  

In recent years, several studies highlighted the ability of  

curcumin to promote a variety of pharmacological and 
biological activities (Ammon and Wahl, 1991). For 
instance, by virtue of its flavonoid chemical structure, this 
yellow pigment appears to possess antioxidant and free 
radical-scavenging characteristics. Curcumin, in fact, 
neutralizes active oxygen species including superoxide, 
hydroxyl radical and nitric oxide (Kunchandy and Rao, 
1990). In renal epithelial cells, curcumin has been 
reported to inhibit lipid peroxidation resulting in protection 
against the cytotoxic action of hydrogen peroxide (Cohly 
et al., 1998). The antioxidant mechanism of curcumin 
may include one or more of the following interactions. 
Scavenging or neutralizing of free radicals, interacting 
with oxidative cascade and preventing its outcome, 
oxygen quenching and making it less available for 
oxidative reaction, inhibition of oxidative enzymes like 
cytochrome P450 and chelating and disarming oxidative 
properties of metal ions such as iron (Rukkumani et al., 
2004). 

Motterlini et al. (2000) indicate that curcumin is a potent 
inducer of HO-1 in vascular endothelial cells and that 
increased heme oxygenase activity is an important 
component  in  curcumin-mediated cytoprotection against 
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Figure 2. Effects of curcumin on CAT activity under cisplatin-induced oxidative 
stress conditions in rabbits, different letters on top of bars indicate statistically 
importance according to Duncan’s Multiple Range test (p<0.05). 

 
 
 

 
 
Figure 3. Effects of curcumin on GSH-Px activity under cisplatin-induced 
oxidative stress conditions in rabbits, different letters on top of bars indicate 
statistically importance according to Duncan’s Multiple Range test (p<0.05). 
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Figure 4. Effects of curcumin on GSH levels under cisplatin-induced oxidative stress 
conditions in rabbits, different letters on top of bars indicate statistically importance 
according to Duncan’s Multiple Range test (p<0.05). 

 
 
 
oxidative stress. Agarwal et al. (2010) suggest that 
curcumin pretreatment has a protective effect and that 
curcumin can be used as a therapeutic agent in mercury 
intoxication. The study indicates that curcumin, an 
effective antioxidant, may have a protective effect 
through its routine dietary intake against mercury 
exposure. Okada et al. (2001) demonstrated that 
curcumin and especially tetrahydrocurcumin ameliorate 
oxidative stress-induced renal injury in mice.  

Kawluru et al. (2007) examined the effect of curcumin, 
a polyphenol with antioxidant and anti-inflammatory 
properties, on diabetes-induced oxidative stress and 
inflammation in the retina of rats. They suggested that 
curcumin could have potential benefits in inhibiting the 
development of retinopathy in diabetic patients. Tirkey et 
al. (2005) suggested that curcumin, a diferuloylmethane, 
attenuates cyclosporine-induced renal dysfunction and 
oxidative stress in rat kidneys. Oxidative damage caused 
by ROS has been implicated in the pathogenesis of 
cisplatin-induced testicular injury (Ilbey et al., 2009).  

In consistent with these reports, our results showed 
that the administration of cisplatin resulted in a significant 
reduction in testis GSH and GSH-Px, CAT activity and 
elevated MDA compared with the untreated control 
animals. It was observed that cisplatin induced negative 
effects in antioxidant enzymes including GSH peroxidase, 
catalase activities  and GSH, MDA levels were prevented  

by curcumin compared to the cisplatin alone group. This 
is the first report showing that curcumin, a polyphenol, 
has beneficial effects on cisplatin-induced oxidative 
stress in testes tissue of rabbits. This protective effect of 
curcumin seems to be closely involved with the 
suppression of oxidative stress. 

Curcumin has been considered to be mediated via its 
beneficial effects on the antioxidant defense system, the 
scavenging of free radicals and/or via preventing lipid 
peroxidation. Results from this study indicate that the 
novel natural antioxidant curcumin might have protective 
effect against cisplatin-induced testicular damage and 
oxidative stress in rabbit. 
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