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EVALUATION OF PROTECTIVE EFFECT OF PROPOLIS AGAINST TESTICULAR 
OXIDATIVE DAMAGE, LIPID PEROXIDATION AND INFERTILITY INDUCED BY 
CHLORPYRIFOS IN ALBINO RATS 

ABSTRACT: 
Pesticides may induce oxidative stress leading to 
generate free radicals and alternate antioxidant or 
oxygen free radical scavenging enzyme system. 
This study was conducted to investigate the effect 
of the oral toxicity of chlorpyrifos toward male rat 
and the oxidative stress of the sub-lethal dose 
(1/25 LD50) on the lipid peroxidation level (LPO), 
reduced glutathione content (GSH) and antioxidant 
enzymes; catalase (CAT), superoxide dismutase 
(SOD), glutathione peroxidase (GPx) and 
glutathione-S-transferase (GST) activities. Also, the 
protective effects of propolis (50 mg/kg body 
weight, BW) alone or in combination with 
chlorpyrifos were investigated. The oral 
administration of 9 mg/kg chlorpyrifos significantly 
caused elevation in LPO level. The activities of 
antioxidant enzymes including CAT, SOD, GPx and 
GST were decreased significantly as well as the 
level of GSH in testicular tissue. Co-administration 
of propolis with chlorpyrifos or alone in male rats 
decreased LPO level, normalized CAT, SOD GPx 
and GST activities, while GSH content increased in 
testicular tissue. In conclusion, propolis 
significantly reduces chlorpyrifos-induced oxidative 
stress in rats testes and the protective effect of the 
pre-treatment with propolis could be due to its 
antioxidant properties.  
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INTRODUCTION 
Owing to the extensive use of 

organophosphate pesticides in agriculture 
there is a high risk of human exposure to 
these chemicals (Sarkar et al. , 2000). The 
issue of testicular toxicity is of growing 
concern as a large number of 
organophosphates viz., diazinon (U.S. 
Department of Health and Human Services, 
1994) and methyl parathion (Joshi et al. , 
2003) adversely af fect the testicular functions 
in experimental animals.  

Chlorpyrifos (O, O-diethyl-O-(3, 5, 6-
trichloro-2-pyridyl) phosphorothioate) is a 
conventional organophosphorous insecticide 
that widely used to control a variety of pests 
in agriculture and animal farm (USEPA, 
1986). Chlorpyrifos interferes with the activity 
of acetyl cholinesterase enzyme, which is 
necessary for normal nerve transmission 
(NRA, 2000). Oxidative stress is def ined as a 
disruption of the pro-oxidant - antioxidant 
balance in favor of the former, leading to 
potential damage (Sies, 1991). It is a result of 
one of three factors: an increase in reactive 
oxygen species (ROS), an impairment of 
antioxidant defense system or an insuff icient 
capacity to repair oxidative damage. Damage 
induced by ROS includes alterations of 
cellular macromolecules such as membrane 
lipid, DNA, and/or protein. The damage may 
alter cell function through changes in 
intracellular calcium or intracellular pH, and 
eventually can lead to cell death (Kehrer, 
1993).  

Under normal condition, excessive 
formation of f ree radicals and concomitant 
damage at cellular and tissue concentrations 
is controlled by cellular defense system. This 
preventive defense system can be 
accomplished by enzymatic and non-
enzymatic mechanisms including vitamins and 
glutathione. The antioxidant enzymes such as 
catalase (CAT), superoxide dismutase (SOD), 
glutathione reductase (GR), glutathione 
peroxidase (GPx) and glutathione-S-
transferase (GST) may have an important role 
in mitigating the toxic effects of ROS (Adali et 
al., 1999). 
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Recent studies indicated that the toxic 
manifestations induced by pesticides may be 
associated with the enhanced production of 
ROS, which may provide an explanation for 
the multiple types of toxic responses (Bagchi 
et al. , 1995; Verma et al. , 2007). Also, the 
production of ROS has been proposed as a 
mechanism by which xenobiotics and 
pathological conditions may produce oxidative 
stress and induce various tissue damages 
(Oncu et al. , 2002, Yu et al. , 2008). Several 
studies report that ROS have been implicated 
in the toxicology of organochlorine (Bagchi et 
al., 1995) and organophosphates (Goel  et al. , 
2005; Verma et al. , 2007; Yu et al. , 2008). 

Propolis (CAS No. 9009-62-5) 
(sometimes also referred to as ‘bee glue’) is 
the generic name for the resinous substance 
collected by honeybees from various plant 
sources. Propolis has been mainly used as 
home remedies and a personal product since 
300 BC (Fu et al. , 2004), as well as Chinese 
traditional medicine. Extracts of propolis are 
receiving renewed attention worldwide 
because of their benef icial ef fects, among 
them, the effective antioxidant activity and a 
general “back to nature trend”. Propolis 
typically conserts of waxes, resins, water, 
inorganics, phenolics and essential oils 
depending on the plant sources (Dobrowolski 
et al., 1991). It was concluded that the best 
antioxidant activity of the extracts of propolis 
was found for the superoxide radical 
generated, followed by lipid peroxidation 
inhibition and scavenging •OH radicals in the 
deoxyribose assay (Marquele et al. , 2005). 
The antioxidant activity of propolis is mainly 
attributed to its f lavonoid content, that is 
capable of scavenging free radicals and 
thereby protection against lipid peroxidation 
(Yousef and Salama, 2009). Propolis also 
induces the activation of antioxidant enzymes 
such as superoxide dismutase and catalase 
(CAT) against f ree radicals (Jasprica et al. , 
2007).  

Testes are the main organ of male 
reproduction. The present study is planned to 
evaluate the role of propolis as a protective 
agent against chlorpyrifos-induced testes 
toxicity by measuring some antioxidant 
parameters such as lipid peroxidation, 
reduced glutathione and activities of CAT, 
SOD, GPx, and GST. 

MATERIAL AND METHODS:  
Chemicals: 

Chlorpyrifos (CPF) technical grade 
(98%) was obtained from El-Helb Company for 
pesticides and chemicals, Egypt. Ethanolic 
extract of propolis was obtained from Sigma, 
St. Louis, MO, USA (P8904, EEP, pH 7.3). 
Animals: 

Healthy adult male albino rats of the 
Wistar strain (Rattus norvegicus) with proven 

fert ility, (4-5) months of age and weighing 
150–160 g, were supplied from the Animal 
Breeding House of the Medical Research 
Institute (MRI), Alexandria University, 
Alexandria, Egypt. Animals were maintained 
at the animal care facility in the Zoology 
Department, Faculty of Science, in plastic 
cages under controlled temperature (23 ± 
2°C), 12-h light/dark cycle and 50 ± 5% 
relative humidity. Water and food were 
available ad libitum. Rats were acclimatized 
to the laboratory environment for two weeks 
prior to the start of experiments. 
Experimental Design: 

After the period of acclimation, animals 
were divided into four groups with twenty f ive 
animals per each. The f irst group was used as 
control. The animals of control group were 
orally given corn oil (4 ml/kg). The second 
male group was orally treated with CPF (9 
mg/kg BW); 1/25 LD50 (McCollister et al., 
1974). The third group was orally given 
propolis (50 mg/kg BW ) and fourth group was 
treated with combination of CPF (9 mg/kg BW ) 
and propolis (50 mg/kg BW ).  
Mating and fertility indexes:  

Af ter the end of the treatment course, 
males of both control and experimental 
groups of treated rats (n=25/ group), were 
mated 1:1 with untreated proven fertile, with 
regular estrus cycle, females for 5 days 
(complete one estrous cycle) (Fox and Laird, 
1970). Mating was conf irmed by the presence 
of vaginal plugs or visualization of 
spermatozoan in vaginal smear and day 0 of 
gestation was determined.  

Pregnant females were anaesthetized by 
diethyl ether on day 20 of gestation. The 
uterine horns were macroscopically examined 
and number of implantation sites (Ambali et 
al. 2010). The % pre-implantation loss was 
calculated as described by US EPA (US EPA, 
1996) and Bindali and Kaliwal (2002). Fertility 
mating indexes, number of implantation sites, 
resorptions, and dead and live fetuses were 
recorded. 
Sperm Quality: 

The duration of the oral administration 
during the experiments lasts for 70-day for 
completion of the spermatogenic cycle and 
maturation of sperms in epididymis (Sarkar et 
al., 2003). The lef t cauda epididymis was 
used for sperm motility and right cauda 
epididymis was used for sperm counts and 
morphology. The counting of both motile and 
immotile sperms was done at 40x 
magnif ication. Total number of the sperm 
head counted was counted using the 
hemocytometer and the results were f inally 
expressed as percent motility (Freund and 
Carol, 1993).  
Preparation of Homogenate Tissue: 

The excised testicular tissue was 
washed with deionized water for the removal 
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of blood. Homogenization of known weight of 
testicular tissue was performed in a 
phosphate buffer solution with a pH 7.4, and 
the supernatant was separated by 
centrifugation at 1000 g for 30 min. The 
obtained supernatant and hemolysate were 
used for the analyses of the assayed 
antioxidant enzymes. 
Biochemical analysis: 
a- Lipid peroxidation (LPO) level:  

Lipid peroxidation process is determined 
by the thiobarbituric acid (TBA) method via 
determining the malondialdehyde formation 
(MDA) according to Esterbauer and 
Cheeseman (1990). The concentration of MDA 
was calculated by the absorbance coeff icient 
of MDA–TBA complex (1.56 X105 M -1cm -1). 
Lipid peroxidation is expressed as nano moles 
MDA/g tissue. 
b- Antioxidant enzymes:  

The specif ic activity of testicular 
superoxide dismutase (SOD) was determined 
according to the method described by Misra 
and Fridovich (1972). The enzyme catalase 
(CAT)  converts  H2O2 into water. Activity of 
SOD is expressed as units/mg protein. The 
testicular CAT activity was measured 
spectrophotometrically at 240 nm by 
calculating the rate of degradation of H2O2, 
the substrate of the enzyme (Xu et al. , 1997). 
Activity of CAT is expressed as units/mg 
protein. GPx catalyzes the reduction of 
hydroperoxides by utilizing GSH as a 
reluctant. Determination of testicular GPx 
activity was carried out according to the 
method of Chiu et al.  (1976). The activity of 
this enzyme was estimated by measurement 
of the residual reduced glutathione remaining 
after the action of the enzyme with the 
Ellman’s reagent (DTNB) in the presence of 
cumene hydroperoxide as a secondary 
substrate. Specif ic activity of this enzyme is 
expressed as OD/mg protein/min. Glutathione-
S-transferase (GST) activity of testicular was 
measured spectrophotometrically by the 
method of Habig et al.  (1974) using S-2,4-
dinitrophenyl glutathione (CDNB) as a 
substrate. The activity of GST was expressed 
in terms of µmol/min/mg protein. 
c- Reduced glutathione content: 

Reduced Glutathione content (GSH) of 
supernatant estimation was performed by the 
method of Beutler et al.  (1963) using 
commercial glutathione reduced kits 
(Biodiagnostic for diagnostic reagents: Dokki, 
Giza, Egypt). Determination of GSH is based 
on the reaction of DTNB (50,5- dithiobis-(2-
nitrobenzoic acid)) with GSH and yield a 
yellow colored chromophore; 5-thio-
nitrobenzoic acid with a maximum absorbance 
at 412 nm. The amount of GSH present in the 
testicular tissue was calculated as nmole/g 
tissue. 
d- Serum protein assay: 

The total protein level of supernatant 
was determined according to Henry (1964). 
Statistical analysis: 

Data are expressed as mean values ± 
SD (n=10). Statistical analysis was performed 
using one-way analysis of variance (ANOVA) 
to assess signif icant dif ferences among 
treatment groups. For each signif icant effect 
of treatment, the post hoc Tukey’s test was 
used for comparisons. The criterion for 
statistical signif icance was set at P < 0.05. All 
statistical analyses were performed using 
SPSS statistical version 8 software package 
(SPSS® Inc., USA). 

RESULTS:  
Sperm quality: 

Data of sperm quality of rat in control 
and propolis groups were 91.2 ± 9.85 and 
90.4 ± 8.68 (million/ml), respectively (Table 
1). Sperm count signif icantly (P < 0.01) 
decreased in treated-rat with CPF to 56.1 ± 
4.65. Motility percentage of sperm in control 
rat was 59.4 ± 4.68. This percentage 
decreased to more than half in the treated-rat 
with CPF as compared to control. Treatment 
with propolis alone showed no signif icant 
effects on sperm concentration, motility (%) 
and sperm head abnormalities (%) as 
compared to control group. On the other 
hand, treatment with propolis in combination 
with CPF caused signif icantly decline in 
sperm concentration and motility, and 
signif icantly increased the percent of viability. 
Table 1. The effect of chlorpyrifos and/or propolis on 

the sperm quality in male rats after oral 
administrat ion for 70 days 

Sperm Parameters Control Chlorpyrifos Propolis Chlorpyrifos 
and propolis 

Value  
of P 

Count 
 (million/ml) % 

91.2  
± 9.85  

56.1 
 ± 4.65 a  

90.4 
 ± 8.68 

78.3  
± 6.98 b  0.012  

Motility %  59.4 
 ± 4.68  

25.1 
 ± 2.06 a  

55.6   
± 4.65  

42.8  
± 3.88 b 0.021  

Head abnormalities 
% 

13.5 
 ± 2.33 

37.6 
 ± 2.96 a 

14.7  
± 1.07 

21.2  
± 2.41 b 0.013 

The data are presented as mean  S.D, n = 25. 
a Signif icant difference as compared with control group 

(P  0.05). 
b Signif icant difference as compared with chlorpyrifos 

group (P  0.05).  

Reproductive outcomes (Reproductivity):   
No fetal death was recorded throughout 

the experimental groups. There were no 
signif icant dif ferences between the controls 
and the propolis groups for any of the 
reproductive parameters assessed. However, 
there were statistically signif icant reduction in 
the number of viable fetuses/dam and 
signif icant increase in post-implantation loss 
and resorption/dam (Table 2). 
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Table 2.  Reproductive outcomes of untreated 
females after cohabitat ion with treated male 
rats with chlorpyr ifos (9 mg/kg BW ) and/or 
propolis (50 mg/kg BW ) 

Value 
of P 

Chlorpyrifos 
and propolis Propolis Chlorpyrifos Control Parameters 

 14 24 7 25 Number of 
pregnant females 

> 0.05 10.48  
± 0.96 

10.42 ± 
1.10 

10.34 ± 
1.02 

10.47  
± 1.06 

No of 
implantations/litter 

> 0.05 
 

10.14  
± 1.07 
(96.76) 

10.33 ± 
0.96 

(99.14) 

9.44 ± 0.98 
(91.30) 

10.42  
± 0.98 
(99.52) 

Live (%) 

 0.00 0.00 0.00 0.00 Dead (%) 

 
0.013* 

0.34  
± 0.021b 

(3.24) 

0.09± 
0.013a 

(0.86) 

0.90  
± 0.036a 

(8.70) 

0.05 
±0.0032 

(0.48) 

Early resorption / 
litter (%) 

 0.00 0.00 0.00 0.00 Late resorption / 
litter (%) 

0.031* 3.24  
± 0.65b 

0.86  
± 0.106a 

8.70  
± 1.25a 

0.48 ± 
0.016 

Post implantation 
loss % 

 Data are presented as mean ± SD (n = 25).  
 Post implantation loss % = [(No. of implants–No. l ive 

fetuses)/No. of implants] X 100. 
 a Signif icant different  as compared to control at P  

0.05. 
b Signif icant different  as compared to chlorpyrifos 

group at P  0.05. 

Testicular level of lipid peroxidation 
(TBARS): 

Treating rats with CPF resulted in a 
signif icant increase in the levels of MDA 
(93.81 ± 9.55) as compared to control animals 
(52.43 ± 4.06). Treatment the rats with 
propolis only or with CPF decreased the MDA 
signif icantly as compared to control or CPF 
animals, respectively (Fig. 1). 

 
Fig. 1. Changes in the test icular level of lipid 

peroxidat ion in rats treated with chlorpyrifos, 
and/ or propolis.  

Data are presented as mean ± SD for groups of n = 
10 rats.   

a Signif icant ly different from control group p < 0.001.  
bSignif icantly different from chlorpyrifos group  p < 0. 

01. 
Testicular activities of SOD, CAT, GPx and 
GST: 

The present results revealed that 
chlorpyrifos produced a statistically signif icant 

decrease (p < 0.01) in SOD activity in male 
rats (Fig. 2) compared to the control value. 
Administration of propolis to chlorpyrifos-
treated group of male rats improved the levels 
of SOD towards the control values although 
this treatment could not normalize it. 
Treatment with propolis alone did not result in 
signif icant alteration in SOD activity compared 
to control treatment. 

Fig. 2. Changes in the test icular act ivity of SOD 
(units) in rats treated with chlorpyrifos, and/ or 
propolis.  

Data are presented as mean ± SD (n = 10).   
aSignif icant ly different from control group p < 0.001. 
bSignif icantly different from chlorpyrifos group  p < 

0. 001. 
The result clearly indicated that 

treatment with CPF resulted in a signif icant 
decrease in the activities of testes CAT, GPx 
and GST as compared to control animals 
(Figs. 3-5). However, male rats treated with 
propolis showed signif icant increase (P < 
0.01) in GPx, GST and CAT. When propolis 
administrated with CPF, there was 
amelioration of the activities of CAT and GST 
to almost normal values (Figs 3&5). 

Fig. 3. Changes in the test icular act ivity of CAT 
(units) in rats treated with chlorpyrifos, and/ or 
propolis.  

Data are presented as mean ± S.D. (n = 10).   
aSignif icantly different from control group (p < 

0.001).  

bSignif icantly different from chlorpyrifos group  (p < 
0. 01). 



ElMazoudy et al., Protective Effect of Propolis against Testicular Oxidative Damage, Lipid Peroxidation …..                               133 
 

ISSN: 2090 - 0511          On Line ISSN: 2090 - 0503                    http://www.egyseb.org 
 

Fig.  4.  Changes  in  the  test icular  activity  of  GPx  
(units) in rats treated with chlorpyrifos, and/ or 
propolis.  

Data are presented as mean ± S.D. (n = 10).   
a Significantly different from control group (p < 

0.001).  
b Signif icantly different from chlorpyrifos group  (p 

< 0. 01). 

Fig. 5. Changes in the test icular act ivity of GST 
U/mg protein in rats treated with chlorpyrifos, 
and/ or propolis.  

Data are presented as mean ± S.D. (n = 10).  
 aSignif icantly different from control group (p < 

0.001). 
 bSignif icantly different from chlorpyrifos group  (p 

< 0. 01). 

Testicular level of reduced glutathione: 
The result of testicular reduced 

glutathione (GSH) level is presented in f igure 
6. These results clearly indicated that 
treatment with CPF resulted in a signif icant 
decrease in the level of testes GSH 
comparing to control. However, applied 
propolis treatment showed signif icant 
increase in testes GSH content (P < 0.05). 
Combined treatment (GPF + propolis) 
revealed amelioration of the activity GSH. 

Fig. 6. Changes in the testicular act ivity of GSH in 
rats treated with chlorpyrifos, and/ or propolis.  

Data are presented as mean ± S.D. (n = 10).   
a Significantly different from control group (p < 

0.001).  
b Significantly different from chlorpyrifos group  (p 

< 0. 01). 
Serum total proteins: 

A signif icant decrease in the serum total 
protein was detected in chlorpyrifos treated 
group (Fig. 7). While, propolis administration 
signif icantly increased total protein and 
alleviated the negative effects for CPF treated 
group. 

Fig. 7. Changes in serum total protein level of rats 
treated with chlorpyrifos, and/ or propolis.  

Data are presented as mean ± S.D. (n = 10).  
 a Signif icantly different from control group (p < 

0.001).  
b Signif icantly different from chlorpyrifos group  (p 

< 0. 01). 

DISCUSSION:  
Because the use of organophosphate 

pesticides has been and remains pervasive in 
both developed and developing nations, 
concerns are increasing regarding the relative 
safety of these chemicals to the environment 
and human health (Saulsbury et al. , 2009). 
Organophosphates are chemicals which 
inhibit cholinesterase, however; several 
reports proved that these insecticides induce 
oxidative stress and apoptosis (Qiao et al. , 
2005; Abdou and ElMazoudy, 2010). Oxidative 
stress caused by ROS has been reported in 
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membrane lipid peroxidation and DNA 
damage (Verma et al. , 2007). 

The present work evaluates the 
protective role of propolis against the 
oxidative stress changes in testicular tissue 
resulting from the administration of CPF in 
rats. The biochemical mechanisms involved in 
the testis toxicity of CPF were studied by 
measuring the levels of LPO, GSH and by 
screening the activities of primary antioxidant 
enzymes such as SOD, CAT, GPx and GST.  

Oxidative stress refers to disrupted 
redox equilibrium between the production of 
f ree radicals and the ability of cells to protect 
against damage caused by these species. 
Defense against oxidative stress are 
maintained by using several mechanisms 
which include antioxidant machinery (Voellmy, 
1999).  

The main cellular components 
susceptible to damage by free radicals are 
lipids (peroxidation of unsaturated fatty acids 
in cell membrane), proteins (denaturation), 
carbohydrates and nucleic acids; this in turn 
can impair cellular structure and function 
(Bergamini et al. , 2004). It has been indicated 
that the LPO is one of the molecular 
mechanisms involved in pesticide-induced 
cytotoxicity (Abdollahi et al. , 2004). These 
f indings support the occurrence of oxidative 
stress in the present study induced by CPF. 
The results showed that the LPO level was 
signif icantly increased in rat testicular tissue 
treated with CPF. The toxic manifestations 
induced by the tested pesticide may be 
associated with the enhanced production of 
ROS or the increase in MDA levels which is 
induced by the pesticide itself (degradation of 
phospholipids and ultimately result in cellular 
deterioration) or by a possible increase in free 
radicals caused by CPF (Gultekin et al. , 
2001). 

Among the antioxidant enzymes, SOD, 
CAT, GPx and GST are the f irst line of 
defence against oxidative injury. SOD is the 
primary step of the defence mechanism in the 
antioxidant system against oxidative stress by 
catalyzing the dismutation of  2 superoxide 
radicals (O ) into molecular oxygen (O2) and 
hydrogen peroxide (H2O2) (Halliwell, 1994). 
H2O2 is neutralized by the combined action of 
CAT and GPx in all vertebrates (Wetscher et 
al, 1995). These enzymes act in coordination 
and the cells may be pushed to oxidative 
stress state if any change occurs in the levels 
of enzymes. The current data displayed CPF-
induced reduction in the activities of the 
antioxidant enzymes (SOD, CAT, GPx and 
GST) and the content of non-enzymatic 
antioxidant (GSH). This ef fect might be due to 
increased H2O2 production and ROS 
generation which in turn induces oxidative 
stress.  

In the present study, a signif icant 
decrease in the specif ic activity of SOD in 

testicular tissue was observed in CPF-treated 
testicular tissue, suggests an increased 
superoxide radical production and other ROS 
thereby induce oxidative damage (El-Shenawy 
and Al-Eisa, 2010). CAT activity of testicular 
tissue decreased in CPF-treated rat. These 
data are parallel with Bindhumol et al.  (2003) 
and Banudevi et al.  (2006) who found that 
bisphenol A and PCB’s decreased the activity 
of both CAT and SOD. Also, Joshi et al.  
(2007) reported that sub-acute exposures to 
CPF induced oxidative stress in testes of rats. 
Since insecticides produced excessive ROS 
either directly or indirectly, the counter 
balancing effect of the antioxidant enzymes is 
lost (Banerjee et al. , 1999; Arthur, 2000; Seth 
et al. , 2001). The present results are 
coincident with Abdollahi et al.  (2004), El-
Shenawy and Al-Eisa (2010) and El-Kashoury 
and Tag El-Din (2010) who indicated that 
increasing CPF concentration caused a 
signif icant reduction in the activities of SOD 
and CAT and a signif icant increase in the 
level of LPO. 

GPx is the general name of an enzyme 
family with peroxidase activity whose main 
biological role is to protect the organism from 
oxidative damage. The biological function of 
GPx is to reduce lipid hydroperoxides 
conversion to their corresponding alcohols 
and to reduce f ree H2O2 reaction (Goel et al. , 
2005; Ran et al. , 2007). In our experiment, 
GPx activity was decreased in testicular 
tissue of rats treated with CPF. This result is 
in contrast with many authors who found that 
GPx activity was not altered in rats exposed 
to CPF (Jett and Navoa, 2000; Gultekin et al. , 
2000& 2001; El-Shenawy and Al-Eisa, 2010). 
Another studies observed that GPx activity 
was increased (Gultekin et al. , 2001; Goel et 
al., 2005). However, it has been also reported 
that organophosphate pesticides caused a 
decrease in GPx activity both in vivo and in 
vitro (Altuntas et al. , 2003; Verma and 
Srivastava, 2003). Meanwhile, it has been 
reported that OPIs, such as phosphomidone, 
trichlorfom and dichlorvos caused a decrease 
in GPx activity (Naqvi and Hasan, 1992). 
Also, administration of mixture of pesticide 
including CPF reduced the activities of GPx in 
rat testes (Mattson et al. , 1996). In this study, 
a signif icant fall in GSH level and GSH-Px 
activity was observed in CPF treated animals, 
may be due to enhanced free radical 
production (as evidence by increase LPO) and 
apart f rom CAT, GSH-Px also involved in the 
removal of H2O2.  H2O2 generated due to CPF 
toxicity, engage more GSH, which thereby get 
converted to oxidized glutathione (GSSG) in 
presence of GPx. Hence, the GSH, and GPx 
level decreases on CPF administration.  

GST is a family of phase II detoxifying 
enzymes with broad substrate specif icities 
that catalyzes the conjugation of a variety of 
electrophilic substrates to the thiol group of 
GSH, producing less toxic forms (Hayes et al., 
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2005; Lee-Hilz et al. , 2006). The present 
study found a decrease of GST activity in 
animals intoxicated with CPF. This decrease 
may be due to the GSH and glutathione 
dependent enzyme systems that provide 
major protection against the toxic agents. 

A pronounced decrease of GSH level 
was found in testis of the rat intoxicated with 
CPF; this may be responsible for 
enhancement of LPO. Several studies 
observed depletion of GSH in CPF-intoxicated 
animals (Goel et al. , 2005; Verma et al. , 
2007). GSH is an important naturally 
occurring antioxidant, which prevents free 
radical damage and helps detoxif ication by 
conjugating with chemicals. In addition, GSH 
is central to the cellular antioxidant defenses 
and acts as an essential cofactor for 
antioxidant enzymes including GPx and GST 
(Mascio et al., 1991; Hayes et al. , 2005). 
Under oxidative stress, GSH is consumed by 
GSH related enzymes to detoxify the 
peroxides produced due to increase of LPO 
(Cathcart, 1985). GSH in the testis acts either 
by directly scavenging the free radicals or by 
acting as a substrate to GPx and GST during 
the detoxif ication of hydrogen peroxides, lipid 
peroxides and electrophiles as well as by 
preventing oxidation of –SH groups of 
proteins (Hayes et al. , 2005). These results 
are in accordance with the study of El-
Shenawy and Al-Eisa (2010); they reported 
that CPF decreased GSH content af ter 30 min 
of incubation with hepatocytes of rat.  

The results of the present investigation 
clearly indicate that providing the rat with 
propolis found to be effective as improving the 
antioxidant level and decreasing the oxidative 
stress. Enhanced reduction in LPO levels 
observed with oral administration of propolis 
with CPF suggested that propolis consumption 
may be reducing or suppressing the release 
of f ree radicals. Propolis also increased the 
activities of enzymatic antioxidants of 
testicular tissue (SOD, CAT, GPx and GST).  

Yousef and Salama (2009) studied the 
protective effect of propolis against the 
reproductive toxicity of aluminium chloride 
(AlCl3). They found that the presence of 
propolis with AlCl3 had protective effects 
against its reproductive toxicity and this may 
be due to the activity of propolis as 
antioxidant. Jasprica et al.  (2007) reported 
that propolis can inhibit membrane LPO and 
free radical formation due to its f ree radical 
scavenging ability. The biological and 
antioxidant effects exhibited by propolis could 
be related to an overall ef fect of the phenolic 
compounds present in propolis (f lavonol 
galangin; hydroxycinnamic acids, caf feic acid, 
p-cumaric acid, ferulic acid and caf feic acid 
phenethyl ester) (Russo et al. , 2006). The 
antioxidant capability of hydroxycinnamic 
acids (caffeic acid, p-cumaric acid and ferulic 
acid) as well as that of f lavonol galangin is 

reported (Lee et al., 2003). Kanbur et al.  
(2009) found a decrease in the plasma and 
tissue (liver, kidney and brain) 
malondialdehyde (MDA) levels, and an 
increase in the antioxidant enzyme 
parameters (SOD, CAT, and GPx) of animals 
that were administered propolis in association 
with propetamphos, in comparison to the 
group that was administered propetamphos 
alone. The primary mechanism of this ef fect 
of propolis may involve the scavenging of f ree 
radicals that cause LPO. The other 
mechanism may comprise the inhibition of 
xanthine oxidase, which is known to cause 
free radicals to be generated, by propolis. 
Studies exist, which report xanthine oxidase 
to be inhibited by propolis (Harris et al. , 
2000). Among other studies that demonstrate 
the mechanisms responsible for the 
antiradical and antioxidant activities of 
propolis, in a trial conducted by Matsushige et 
al. (1995), propolis has been determined to 
exhibit antioxidant activity against 1,1-
diphenyl-2-picrylhydrazyl (DPPH) and the 
superoxide radical by means of 
xanthine/xanthine oxidase and NADH/ 
phenazine reactions. 

Sperm motility is an important functional 
measurement to predict sperm fertilizing 
capacity. Any negative impact on motility 
would seriously affect fertilizing ability (Joshi 
et al. , 2007). CPF has been shown to induce 
reproductive abnormalities in male rats 
causing reduced fertility by inducing oxidative 
stress in the epididymal sperm. These data 
could be conf irmed by decreasing enzymatic 
and non-enzymatic antioxidants and increased 
levels of hydrogen peroxide and LPO after 70 
days of treatment.  

Regarding to the protective role of 
propolis, against CPF-induced testis toxicity, 
the present study reported that propolis 
afforded a signif icant improvements in rat 
sperm characteristics. Such improvements 
agree with recent study that reported benef its 
of propolis supplementation on sperm quality 
and male fertility of rabbit (Yousef and 
Salama, 2009).  

CONCLUSION:  
In conclusion, the present results 

showed that CPF increased LPO level and 
decreased the activities of antioxidant 
enzymes and GSH content by increasing the 
oxidative stress. The depletion of antioxidant 
enzyme activity was may be due to 
inactivation of the enzyme proteins by CPF-
induced ROS generation, depletion of the 
enzyme substrates, and/or down-regulation of 
transcription and translation processes. 
Additionally, the treatment with propolis pre-
chlorpyrifos administration can prevent or 
slow down the oxidative damage induced by 
CPF in testicular tissue of rats. The 
administration of propolis with known 
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antioxidant property caused alterations in 
oxidative stress parameters and alleviated the 
severity of oxidative stress. In addition, the 
administration of propolis was concluded to 

exhibit antiradical and antioxidant effect, and 
therefore to result in the alleviation of 
testicular oxidative stress and lipid 
peroxidation.
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