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ABSTRACT 
Chlorpyrifos (CPF) is a broad spectrum organophosphate pesticide used for agricultural health purposes. Vitamin E 

has been reported to be important antioxidant. Therefore, this study aimed at elucidating the protective effects of 

V.E  against reproductive toxicity of CPF  in male rabbits. Therefore, the present experiment was undertaken to 
determine the effectiveness of vitamin E in alleviating the toxicity of chloroyfiros   on  body weight, reproductive 

performance and  testesteron  of male rabbits. Animals were assigned to 1 of 4 groups: control; 33.3 mg CPF 

mg/kg bw; 100 mg V.E/kg bw; CPF (33.3 mg/kg bw) plus V.E  (100 mg/kg bw), respectively. Results showed that 

live body weight (LBW),  testes weight (RTW), and serum testosterone were significantly reduced (P<0.05) by 
treatment with CPF  treatment also decreased (P<0.05) ejaculate volume, sperm concentration, total sperm output, 

sperm motility index, and semen initial fructose concentration. The negative effects of CPF on semen 

characteristics were dose-dependent. Treatment with V.E increased (P<0.05) LBW, RTW andserum testosterone 
concentration, improved semen characteristics, and alleviated the negative effects of CPF treatment increased 

(P<0.05) the numbers of abnormal and dead sperms in a dose-dependent manner. Treatment with V.E alleviated 

the negative effects of CPF during treatment . Results demonstrated the beneficial influences of V.E  in reducing 

the negative effects of CPF on production and reproduction of male rabbits. 
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INTRODUCTION 

Pesticides are substances or mixture of substances 

intended for  preventing, destroying, repelling or 

mitigating any pest[1].  A pesticide may be a 

chemical substance, biological agent (such as a virus 

or bacterium), antimicrobial, disinfectant or device 

used against any pest. Subclasses of pesticides 

include: herbicides, insecticides, fungicides, 

rodenticides, pediculicides, and biocides[2].   

Insecticides are pesticides used  particular against 

insects. One of the most widely used groups of 

insecticides in the world is organophosphate 

compounds. Chlorpyrifos is an organophosphate 

insecticide, acaricide and miticide used to control 

foliage and soil-borne insect pests on a variety of 

food and feed crops[3]. The most common trade 

name is Dursban. Chlorpyrifos is effective by direct 

contact, ingestion and inhalation[4]. The 

toxicological profile of chlorpyrifos demonstrates 

that, chlorpyrifos like other organophosphates, has 

anticholinesterase activity in all species tested[5]. 

Inhibition of brain acetylcholinesterase (AChE) at 

synapses by organophosphorus pesticides (OPP) 

results in accumulation of acetylcholine and over 

activation of acetylcholine receptor at neuromuscular 

junction and in the autonomic and central nervous 

system. This will manifested in convulsions and even 

tremors leading in severe cases to death [6].   

Chlorpyrifos toxicity is predicted from LD50 (a dose 

that expected to cause death in 50% of animals). 

Acute oral LD50 of chlorpyrifos in rats was 

estimated to be 135-163, guinea pigs 504, rabbits 

1000-2000 mg/kg body weight [4]. However, no 

previous study assessed the exact or narrow range of 

oral LD50 in male domestic rabbit. Chlorpyrifos is 

very low in toxicity via dermal exposure; the dermal 

LD50 in rats was estimated at greater than 2000 

mg/kg. Inhalation LC50 (4-6 hours) of chlorpyrifos 

for rats >0.2 mg/I [4]. The reproductive toxicity of 

male rats with CPF was in the form of a marked 

reduction in testicular sperm counts, motility and 

significant growth of sperm malformation rate in 
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exposed males. Histopathological examination of 

testes showed mild to severe degenerative changes in 

seminiferous tubules. The levels of testosterone 

showed a decreasing tendency in association with 

CPF administration [7]. Some studies identified 

reactive oxygen species (ROS) as a cause of toxic 

effects exerted by OP pesticides. These ROS are 

responsible for inducing oxidative stress in the 

tissues and chronic, permanent damage[8]. This 

raised the interest of scientists to search for 

antioxidants, which might alleviate oxidative stress 

caused by pesticides. Several substances including 

OP pesticides-induced oxidative stress in 

experimental animals as an essential oil, wheat germ 

oil and grape seed oil, vitamin E (α-tocopherol) and 

zinc were used against CPF induced oxidative stress 

in rats[9].  The mammalian cells reduced the adverse 

effect of lipid peroxidation via the utilization of both 

enzymatic and non-enzymatic antioxidants, which 

scavenge for free radicals in the system. Oxidative 

stress results when the endogenous antioxidants have 

been over whelmed by the rate and extent of free 

radical generation. Therefore, during oxidative stress, 

an increase in the exogenous supply of antioxidants 

improves the capacity of the tissue to cope with high 

antioxidant as zinc and vitamin E demands [10]. 

Vitamin E may have various roles Many biological 

functions have been postulated, including a role as a 

fat-soluble antioxidant[11].  In this role, V.E  acts as 

a radical scavenger, delivering a hydrogen (H) atom 

to free radicals. At 323 kJ/mol, the O-H bond in 

tocopherols is about 10% weaker than in most other 

phenols [12]. This weak bond allows the vitamin E  

to donate a hydrogen atom to the peroxyl radical and 

other free radicals, minimizing their damaging effect. 

The thus-generated tocopheryl radical is recycled to 

tocopherol by a redox reaction with a hydrogen 

donor, such as vitamin C [13]. As it is fat-soluble, 

V.E  is incorporated into cell membranes, which are 

therefore protected from oxidative damage. 

 

MATERIALS AND METHODS 

 

In this study chlorpyrifos and Vitamin E  were used. 

The CPF insecticide (purity 99.0%) was obtained 

from Dr Ehrenstorfer GmbH (Augsburg, Germany). 

Vit. E (Dietvit E, 53% α- atocopherol acetate) was 
purchased from Neolait SA, France (Manufactured 

by Codislait Sarl, 22120 Yffiniac).The doses of 

vitamin E  was 100  mg/kg BW every  day. These 
doses were used because previous studies showed 

that 100 mg vitamin E/kg BW were effective against 
the toxicity of pesticides (fenvalerate) and carbon 

tetrachloride [14,15]. Mature male New Zealand 

White rabbits (age of 6 months and initial weight of 

(2.2470.04Kg) were used. Animals were 

individually housed in cages and weighed weekly 
throughout12- weeks experimental period. Feed and 

water were provided ad libtum. Rabbits fed pellets 

which consisted of 30 % berseem (Trifolium 
alexandrinum) hay, 25 % yellow corn, 26.2% wheat 

bran, 14 % soybean meal, 3 % molasses, 1 % CaCl2, 

0.4 % NaCl, 0.3 % mixture of minerals and vitamins, 

and 0.1 % methionine. The vitamin and mineral 
premix per kg contained the following IU/gm for 

vitamins or minerals: vit A-4000,000, vit D3-5000, 

000, vit E-16,7 g, K-0.67 g, vit B1-0.67 g, vit B2-2 g, 
B6-0.67 g, B12-0.004 g, B5-16.7 g, Pantothinc acid-

6.67 g, Biotein-0.07 g, Folic acid-1.67 g, Choline 

chloride-400 g, Zn-23.3 g, Mn-10 g, Fe-25 g, Cu-

1.67 g, I-0.25 g, Se-0.033 g, and Mg-133.4 g (Rabbit 
premix produced by Holland Feed Inter. Co.). The 

chemical analysis of the pellets  [16] showed that 

they contained 15.8 % crude protein, 11.3 % crude 
fiber, 3.7 % ether extract, 7.2 % ash, 92.9 % organic 

matter and 62.4 % nitrogen free extract % as DM 

basis. Twenty mature male rabbits were randomly 
divided into four equal groups (each five rabbits) as 

follows:-  Group І: Rabbits were used as control 

daily for 12 weeks.  Group II: Rabbits were treated 

with V.E. V.E was given daily by gavage at a dose of 
100  mg/kg B.W, [17] for 12 successive weeks. 

Group III: Rabbits were treated daily with CPF by 

gavage at a dose of 33.3 mg/kg B.W/day [18].  
Group IV: Rabbits were given with CPF daily at a 

dose of 33.3 mg/kg B.W./day by gavage like group 

III and given the V.E concurrently daily at a dose of 
100 mg/kg B.W./day by gavage like group II for 12 

successive weeks. The doses of the CPFand V.E 

were calculated according to the animal’s body 

weight on the week before dosing. The tested doses 
of CPF and V.E were given daily for 12 weeks. Body 

weight of each animal was recorded weekly 

throughout the 12-week of the experimental period. 
The weight measurements were carried out in the 

morning before access to feed and water. At the end 

of treatment period, all animals of each group were 

slaughtered. Weights of liver, lung, heart, kidney, 
spleen and testis were also recorded. These organs 

were individually identified and kept frozen (–20C) 

until assays performed. Blood samples were 

collected from the ear vein of all animals every other 
week throughout the 6-weeks experimental period. 

Blood samples were obtained in the morning before 

accesses to feed and water and placed immediately 

on ice. The blood samples were collected in tube 
containing heparin to obtain plasma. Semen 

collection was done weekly and continued 
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throughout the 12-weeks experimental period, so 60 
ejaculates obtained per treatment. Ejaculates were 

collected using an artificial vagina and a teaser doe. 

The volume of each ejaculate was recorded (using a 

graduated collection tube) after removal of the gel 
mass. A weak eosin solution[19] was used for 

evaluation of sperm concentration by the improved 

Neubauer haemocytometer slide (GmbH + Co., 
Brandstwiete 4, 2000 Hamburg 11, and Germany). 

Total sperm output calculated by multiplying semen 

ejaculate volume and semen concentration. 
Determination of initial fructose concentration in 

seminal plasma was determined immediately after 

semen collection according to [20]. Assessments of 

dead and normal spermatozoa were performed using 
an eosin-nigrosine blue staining mixture[21]. The 

percentages of motile sperm were estimated by visual 

examination under low-power magnification (10x) 
using light microscope. Total number of motile 

sperm was calculated by multiplying the percentage 

of motile sperm and total sperm output. Reaction 
time was determined as the moment of subjecting a 

doe to the buck until the completion of erection; it 

was measured in seconds. Initial hydrogen ion 

concentration (pH) was determined immediately after 
collection using pH cooperative paper 

(Universalindikator pH 0-14 Merck, Merck KgaA, 

64271 Darmstadt, Germany). Packed sperm volume 
(PSV) was recorded. Total functional sperm fraction 

(TFSF) was calculated as the product of total sperm 

output (TSO), sperm motility (%), and normal 

morphology (%) [22]. Statistical analysis: Where 
applicable, statistical analysis was carried out in 

Minitab software (version17) statistical significance 
was assessed using ANOVA analysis with Tukey 

multiple comparison test after detection normal 

distribution to the information and suitable P < 0.05 

consider critical. 
 

RESULTS 
 

Body weight (BW) relative weight of testes and 

testosterone  were significantly (P < 0.05) decreased 
in rabbits treated with CPF compared to control 

animals (Table 1).  Results obtained showed that 

CPF significantly (P < 0.05) decreased libido (by 

increasing the reaction time), ejaculate volume, 
sperm concentration, total sperm output, sperm 

motility (%), total motile sperm per ejaculate (TMS), 

packed sperm volume (PSV), total functional sperm 
fraction (TFSF), normal and live sperm and semen 

initial fructose. While initial hydrogen ion 

concentration (pH) and dead and abnormal sperm 
were increased (P < 0.05). Live body weight (LBW) 

and relative weights of testes (RTW) were 

significantly (P < 0.05) decreased. Concentrations of 

thiobarbituric acid-reactive substances (TBARS) 
were significantly (P < 0.05) increased in  plasma of 

rabbits treated with CPF compared with control 

(Table 2). Vitamin E alone significantly (P<0.05) 
increased on all parameters. The presence of vitamin 

E with CPF caused significant increase in the 

reduction of all  parameters  , and this means that 

vitamin E alleviated its toxicity. 

 

            Table 1: The overall means (SE) of body weight, relative testes weight , blood plasma testosterone concentration 

and Thiobarbituric acid-reactive substances (TBARS) in plasma and testes during treatment of male rabbits with 
CPF, V.E . 
 

 

Parameters  Groups 

Control V.E CPF CPF+V.E 

BW (Kg) 2.2470.04ab 2.6990.09 a 1.9750.06 b 2.2400.02ab 

RTW (g/100 g BW) 
7.5000.354 a 7.00 0.64a 5.8000.464b 6.300 0.200 ab 

Testosterone (ng/mL) 

 
1.6290.039b 2.7510.204a 1.1050.112c  1.6360.088b  

TBARS (nmol/ml) 
2.6550.034b 2.3810.049c  3.1130.096a  2.5780.040bc  

Testes 

TBARS (nmol/g tissue) 
13.71.78a 9.60.50a 20.05.88a 14.3221.69a 
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                              abc Within row, means with different superscript letters differ significantly (p < 0.05). 
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Figure1. Change in  body weight  during  treatment of male rabbits with V.E, CPF, and/or their 

combination.. 
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Figure2. Change in testes weight during treatment of male rabbits with V.E, CPF, and/or their combination. 
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Figure 3. Change in  Testesteron during treatment of male rabbits with V.E, CPF, and/or their combination. 
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Figure Error! No text of specified style in document. Change in  the TBARS of plasma during treatment of 

male rabbits with V.E, CPF, and/or their combination. 
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Figure5. Change in the activity of testes  TBARS during treatment of male rabbits with V.E, CPF, and/or 

their combination. 

 

           Table 2: The overall means (SE) of semen characteristics during treatment of male rabbits with V.E, CPF, 

and/or their combination 

 
 

Parameters  Animal Groups  

Control V.E CPF V.E + CPF 

Ejaculate volume (ml) 

1.24 0.017a 1.32 0.018a 1.13 0.018a 1.20 0.017a 

PH 

 8.330.022ab  8.250.044b  8.530.032 a  8.370.035 ab 

Reaction time (s) 
 5.280.104a  4.210.144a 6.13 0.204 a 5.230.107 a 

Packed sperm volume (%) 

15.80.16ab 18.10.38 a 13.420.21 b 14.80.15 b 
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Sperm concentration (×106 

ml−1) 
2644.5b 320 7.0a 229 4.6b 2584.3b 

Total sperm output (×106) 

3286.6 b 426 12.5a 2638.1 b 309 6.9b 

Sperm motility (%) 68.70.7 ab 73.8 0.9a 61.80.9 b 68.20.7 ab 

Total motile sperm (×106) 2255.4 b 31811.8 a 1646.2 b 2136.0 b 

Live sperm (%) 

73.9 0.8 a 82.21.1 a 63.01.1 b 71.80.7 a 

Dead sperm (%) 

26.60.82b 18.3 1.11b 37.5 1.10a 28.70.69b 

Normal sperm (%) 

82 0.3ab 85 0.4a 780.7 b 800.3 ab 

Abnormal  (%) 

200.3 ab 160.4 b 240.7 a 210.3ab 
Total functional sperm 

fraction (×106) 182 5.0b 173 11.2a 1305.5 b 1694.4 b 

Initial fructose (mg/dl) 
 257 3.9a 277 3.7a 201 5.9b  2223.5b 

 

 
                                                           abcWithin row, means with different superscript letters differ significantly (p < 0.05). 
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Figure 6.  Change in ejaculate volume, sperm concentration, TSO during treatment of male rabbits with 

V.E, CPF, and/or their combination. 
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Figure 7. Change in  sperm motility, total motile sperm, total functional sperm fraction during treatment of 

male rabbits with V.E, CPF, and/or their combination. 
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Figure 8. Change in Normal sperm ,Abnormal sperm , packed sperm volume during treatment of male 

rabbits with V.E, CPF, and/or their combination. 
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Figure 9. Change in dead sperm ,Live during treatment of male rabbits with V.E, CPF, and/or their 

combination. 
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Figure 10. Change in initial fructose, initial hydrogen ion concentration, reaction time during treatment of 

male rabbits with V.E, CPF, and/or their combination. 

 

DISCUSSION 

The present results indicate that treatment with (CPF) 

caused significant reductions in body weight (BW) 

and relative organs weight (ROW) of testes  (Table 1  
and Figures 1 to 2). The reduction in BW and ROW 

of the (CPF) treated rabbits is in agreement with that 

obtained by [23,24].  The reduction in body weight in 
response to chlorpyrifos intake may be a result of the 

combined action of cholinergic and oxidative stress 

and/or due to increase degradation of lipids and 

proteins as a direct effect of organophosphours 

compound exposure [25-27]. The results are in 
agreement with [28] who reported that the net weight 

of testes were decreased significantly after oral 

intubation with CPF for 30 days. The increase body 

weight observed in the present study due to treatment 
with V. E  is agreements with [29,30].  Vitamin E 

scavenges for reactive oxygen species (ROS), 

prevents cellular damage and improves growth [31]. 
This observation is in line with the report of [32] who 

observed that dietary vitamin E addition in rabbits’ 
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diet resulted in higher body weight and feed 
conversion efficiency in rabbits. The present study 

showed that CPF decrease plasma testosterone, in 

rabbits (Tables 1and figures 3).  These results are 

consistent with[28] who demonstrated that 
chlorpyrifos at dose levels 7.5, 12.5, and 17.5 mg 

kg/day for 30 days produced reduction in serum 

testosterone concentration. The present study  
showed  that CPF increased free radicals  (Tables 1  

and  Figures 4 ) and these results are in agreement 

with the finding of[33] who suggested that  In 
humans, ROS can cause lipid peroxidation in sperm 

cell membranes, changes in the structure of 

membrane receptors, and in enzyme and transport 

proteins. It can also increase anomalies in chromatin 
structure and breaks in sperm DNA strands. 

Although the role of free radicals is well established 

in many chronic disorders, the implication of ROS in 
a condition like OP pesticide poisoning has not yet 

been investigated. However, ROS produced by OP 

may be involved in the toxicity of various 
pesticides[34]. The effects of OP on rabbis studied 

revealed that changes characteristic of oxidative 

stress, namely in the elevation of MDA levels  in the 

plasma, brain and testes  following CPF  
administration. Decrease in free radicals of rabbits  

treated with V.E  (Tables 1  and Figures 4)  is in 

accordance with other published studies[35]. Vitamin 
E protects critical cellular structures against damage 

caused by oxygen-free radicals and reactive products 

of lipid peroxidation. It has been reported that lipid 

peroxidation was prevented by vitamin E[36]. 
Vitamin E as antioxidant [37] was observed to 

prevent membrane damage mediated by free radicals 

[38]. In addition,[35] reported reduced oxidative 
stress in the testis following administration of 

vitamin E. Oxidative stress is one of the major 

factors that affect male fertility[39].  Oxidative stress 
is known to play a major role in the sperm 

malfunctions through induction of lipid peroxidation 

to biomembranes [40]. Vitamin E (a-tocopherol) 

inhibits peroxidation of membrane lipids by 
scavenging lipid peroxyl radicals, as a consequence 

of which it is converted into a tocopheroxyl radical. 

This radical is thought to be either recycled to a-
tocopherol by interacting with soluble antioxidants, 

such as ascorbic acid, or irreversibly oxidized to a-

tocopherylquinone. In fact, a-tocopherylquinone may 
act as a potent anticoagulant, and as an antioxidant 

through its reduction to hydroquinone[41]. Also,[42]  

reported that the protective role of vitamin E against 

the toxicity of oxidants may be due to the quenching 
of hydroxyl radicals.  Our results (Table 1) indicate 

that treatment of vitamin E  alone or in combination 

with CPF  produces a significant reduction in CPF- 
induced increase in TBARS in different rabbits  

tissues. Thus, the present results indicate that 

adequate antioxidant status may attenuate CPF-
induced oxidative stress and cellular damage. The 

present study showed that chlorpyrifos (CPF) caused 

deterioration in semen characteristics (ejaculate 

volume, sperm concentration, total sperm output, 
sperm motility, normal sperm, total motile sperm, 

total functional sperm fraction and semen packed 

sperm volume, dead sperm, semen initial fructose, 
semen initial hydrogen ion concentration (pH) and  

reaction time) of male rabbits (Tables 2 and Figures  

3 to5- 10) . This means that CPF has reproductive 
toxicity in male rabbits.  Also, previous studies 

demonstrated that semen of different animal species 

was adversely affected by CPF. The obtained results 

were in agreement with those reported by[43-45]  in 
rat who reported that exposure to environmental 

toxicants including pesticides is a proven factor in 

impairment of male reproductive system and 
infertility. Also, One of these pesticides is 

chlorpyrifos (CPF), an organophosphorus pesticide, 

which is used extensively in urban and agricultural 
crop pest control[44].  The results of the present 

study were in agreement with [46]  who found that 

adult male mice that were treated by gavage with 

CPF at doses 0, 5, 15, or 25 mg kg/day for 4 weeks, 
their sperm motility, and count were markedly 

decreased and the percentage of morphologically 

normal spermatozoa was also affected. Also, [47] 
mentioned that CPF when orally administered to 

male rats at the doses 3, 6, and 9 mg kg/day for 90 

days produced adverse effects along with mild 

testicular and spermatotoxic effects in male rats. 
Similar results were obtained by[28] who reported 

that CPF produced marked reduction in epididymal 

and testicular sperm counts in exposed albino rats. 
This is because low testosterone production could 

result in suppression of spermatogenesis. Inhibition 

of spermatogenesis may also be as a result of low 
FSH and LH levels[45]. Furthermore, reduction in 

sperm motility could be due to decreased 

mitochondrial activity, altered fructose synthesis, or 

corrosion of microtubule structure of 
spermatozoan[48]. The inhibition of sperm motility 

in pesticide treated rats could be because of low ATP 

level[49]. The present results also indicated that V.E 
alone caused significant increases in ejaculate 

volume, sperm concentration, total sperm output, 

sperm motility, normal sperm, total motile sperm, 
total functional sperm fraction and semen packed 

sperm volume. While, significant decreases dead 

sperm, semen initial fructose, semen initial hydrogen 

ion concentration (pH) and reaction time. In addition, 
the presence of V.E with CPF counteracted its  

reproductive toxicity and these results were in 

agreement with other published studies  by [17] who 
reported that  vitamin E  observed to increase sperm 

viability and reduced lipid peroxidation when 
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subjected to oxidative stress induce.  Treatment with  
vitamin E alone and/or in combination caused a 

significant (P < 0:05) increase in semen quality, and 

minimized the toxic effects of CPF (Table 2). [50] 

reported that the formation of TBARS was 
significantly (P < 0:05) decreased by treatment with 

vitamin E alone. Similarly, [51] reported that vitamin 

E supplementation reduced ROS generation and 
protected spermatozoa from loss of motility. [52] 

found that oral treatment with 200 mg vitamin E 

daily decreased ROS significantly and increased 
fertilization rate of fertile normospermic human male 

after one month of treatment.[53] reported that in 

vivo experiments, seven weeks of oral vitamin E 

(1000 IU/d/animal) administration in boar caused a 
significant fall in the level of semenal plasma 

TBARS from 2.2 to 1.2 nmol/ml. Therefore, the 

improving and protective effect of vitamin E and  
and/or their combination against the toxic effect of 

CPF on semen characteristics may be due to the 

reduction in lipid peroxidation. 
 

CONCLUSION 
It is clear from the obtained results that CPF induced 
pronounced hazardous effects in several physio-

metabolic functions including body weight, semen 

characteristics and testosterone. This effect may 
decrease the productive and reproductive 

performance of animals. Also, the measured 

parameters could be used as bioindicators for the 

negative effect and reproductive toxicity of the 
exposure to CPF in adult rabbits. Using vitamin E in 

combination with CPF minimized and alleviated the 

hazardous effects of CPF on most of the tested 
parameters and this may be attributed to the vital role 

of vitamin E as antioxidant. In addition, treatment 

with vitamin E  alone reduced the generation of free 

radicals and caused an improvement in the 
productive and reproductive performance of male 

rabbits. 
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	abc Within row, means with different superscript letters differ significantly (p < 0.05).
	Figure 8. Change in Normal sperm ,Abnormal sperm , packed sperm volume during treatment of male rabbits with V.E, CPF, and/or their combination.

