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ABSTRACT 

 
Pyrethroid pesticides are used preferably over organochlorines and organophosphates 
due to their high effectiveness, low toxicity to non-target organisms and easy 
biodegradability. Cypermethrin, a type II synthetic pyrethroid pesticide, is widely used 
in Egypt in pest control programs in agriculture and in public health as well. The 
objective of the present study was to evaluate the potential of cypermethrin 
genotoxicity in sperm and to investigate the possible ameliorative effects of vitamin C 
and/or E on cypermethrin toxicity. This study was done on semen samples collected 
from 10 healthy normozoospermic volunteers. Each semen sample was divided into six 
aliquots. One served as control negative aliquot (group I) that was not exposed to any 
treatments. The second aliquot (group II) was incubated with 20 mM vitamin C 
(ascorbic acid) and 2 mM vitamin E (α-tocopherol). The third aliquot was exposed to 
cypermethrin with a dose of 10 µM (group III) for 6 hours at 37°C, while the other 
three aliquots (IV, V, VI) were incubated with 20 mM vitamin C, 2 mM vitamin E and 
vitamin C & E (20 mM, 2 mM) respectively for 30 min before cypermethrin exposure. 
All aliquots were kept at room temperature. Unexposed and exposed aliquots were 
analyzed for sperm concentration, motility, and viability according to WHO guidelines. 
Hypo-osmotic Swelling (HOS) test and the modified alkaline comet assay were carried 
out on the prepared samples. There was statistically significant decrease in parameters 
of sperm motion, seminal functions and increase in sperm DNA damage parameters in 
cypermethrin group. With addition of antioxidant vitamins C and E either alone or 
combined there was statistically significant improvement in all of the parameters of 
sperm motion, seminal functions and DNA damage parameters and the maximal 
improvement was with the combined vitamin C and E. It could be concluded that 
cypermethrin can alter sperm function and induce genotoxic effect on sperms in vitro 
and that the antioxidant vitamins (C and E) might be useful in antagonizing the toxic 
effects of cypermethrin on sperm. 
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INTRODUCTION 
 

Synthetic pyrethroid insecticides 
are among the most commonly 
available to consumers today. 
Pyrethroid usage has increased in 
recent years due to the need to replace 
common organophosphate insecticides 
following use restrictions. A 
consequence of the increased 
availability, use and broad-spectrum 
applicability of pyrethroids, there is 
widespread exposure among the 
general population(1). Diet(2) and 
household dust(3) are the primary 
sources of exposure to pyrethroids 
among non-occupationally exposed 
individuals. 

Data on altered reproductive or 
endocrine function resulting from 
pyrethroid exposure are limited, but 
animal and in vitro studies suggest that 
some pyrethroids or their metabolites 
might possess endocrine disrupting 
properties(2,4-6) and adversely affect 
semen quality(6-9).  

Investigation of environmental 
impacts on sperm DNA damage is 
important since sperm DNA damage 
adversely affects male fertility, 
contributing to poorer embryo 
development and lower pregnancy 
rates(10-14) . 

The comet assay (single-cell gel 
electrophoresis, “SCGE”) is a simple 
method for measuring DNA strand 
breaks in eukaryotic cells. The assay 
has applications in testing different 
chemical and physical agents for 
genotoxicity and monitoring 
environmental contamination with 
genotoxins(15). Sensitivity and 
specificity of the test are considered to 
be very high (16). 

The antioxidant vitamins are the 
most important free radical scavengers 
in extra-cellular fluids, trapping 
radicals in the aqueous phase and 
protect biomembranes from 
peroxidative damage (17,18). However, 
no detailed study of the protective 
effects of antioxidants against the toxic 
effects of the pyrethroids in mammals 
is available.  

Therefore, the present work aims 
to study the in vitro toxic effect of a 
synthetic pyrethroids pesticide 
"cypermethrin" on semen quality, 
sperm DNA measured by the comet 
against that insecticide toxicity. 
 
MATERIAL AND METHODS 
 
Chemicals:  

Cypermethrin analytical standard 
was obtained from Sigma-Aldrich 
(Labor-chemikalien GmbH). Stock 
solution was prepared by dissolving 
cypermethrin powder as 1% in 
dimethylsulphoxide (DMSO). Normal 
and low melting point agarose, NaCl, 
NaEDTA, Tris, Triton X-100, DMSO, 
proteinase K, NaOH, Biggers-Whitten-
Whittingham medium (BWW), 
ethidium bromide, vitamins C 
(Ascorbic acid) and E (α-tocopherol) 
were purchased from Sigma.  
Sperm preparation:  

Semen samples were collected 
from 10 healthy normozoospermic 
volunteers after taking their informed 
consent. All specimens were collected 
by masturbation after recommended 
abstinence period of sexual activity for 
72 hours and allowed to liquefy 
completely for 15–30 min at 37ºC. 
After complete liquefaction, the semen 
samples were analyzed according to the 



 
 
Bull. Egypt. Soc. Physiol. Sci. 32 (1) 2012                                                 Zalata et al.                                

 
175

recommendation of WHO(19).  Only 
ejaculates with normal parameters 
(sperm concentration > 20 millions/ml), 
total sperm motility >50%, normal 
sperm morphology >30%) were 
included in this study.  
Experimental design:  

Each semen sample from 
participants was divided into six 
aliquots. One served as control negative 
aliquot (group I) and was not exposed 
to any treatments. The second aliquot 
served as control positive (group II) 
and was incubated with 20 mM vitamin 
C (ascorbic acid) and 2 mM vitamin E 
(α-tocopherol)(20). The third aliquot was 
exposed to cypermethrin with a dose of 
10 µM (21) (group III) for 6 hours at 
37°C, while the other three aliquots (IV 
,V,VI) were incubated with 20 mM 
vitamin C, 2 mM vitamin E and 
vitamin C&E(20 mM, 2 mM) 
respectively for 30 min before 
cypermethrin exposure. All specimens 
(aliquots) were kept at room 
temperature. 
Semen analysis:   

Computer assisted semen analysis 
(Autosperm, Fertipro, Belgium) was 
performed according to Hinting et 
al.(22). Sperm morphology was 
evaluated by phase contrast microscope 
and sperm Mac stain (Fertipro, 
Belgium). White blood cells (WBCs) 
were detected by Peroxidase stain (23). 
Spermatozoa were separated from 
WBCs by Sill-select gradient (Fertipro 
V.V., Industriepark Noord, Beerneme, 
Belgium) and the purified spermatozoa 
were used for assessment of acrosin 
activity by gelatinolysis and for 
assessment of the functional integrity of 
the sperm membrane by hypo- osmotic 
swelling (HOS) test. 
 

Hypo-Osmotic Swelling test:  
One ml of freshly prepared hypo-

osmotic medium (0.735g. sodium 
citrate dihydrate Na3C6H5 O7.2H2O and 
1.351 g. fructose in 100 ml distilled 
water) was added to 0.1ml of liquefied 
semen and mixed well.  The mixture 
was incubated at 37C º for 30 minutes. 
The sperms were then examined under 
phase contrast microscope, and the 
swelling of sperm tail was identified. 
The number of swollen cells was 
counted in duplicate in a total of 100 
spermatozoa (19,24).        
Preparation of gelatin-covered 
microslides and gelatinolysis of 
spermatozoa:  

Gelatin-covered slides were 
prepared by spreading 20L of 5% 
gelatin (Merck, Darmstadt, Germany) 
in distilled water on the slides. The 
slides were then air-dried, stored at 4C 
overnight and fixed and washed in 
phosphate-buffered saline.  Purified 
spermatozoa were diluted 1:10 in 
phosphate buffered saline (PBS) 
containing 15.7mM -D-glucose. 
Semen samples were smeared on 
prepared slides and incubated in a 
moist chamber at 37C for 2 hours. The 
halo diameter around any 10 
spermatozoa shown to be representative 
of sperm present in the ejaculate was 
measured in phase contrast with an 
eyepiece micrometer. The halo 
formation rate was calculated per slide 
as the percentage of spermatozoa 
showing a halo. One hundred 
spermatozoa were evaluated. An 
acrosin activity index was calculated by 
multiplying the halo diameter by the 
halo formation rate (25). 
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Determination of malondialdehyde 
(MDA):  

Proteins of the seminal plasma 
were precipitated by addition of 
trichloroacetic acid (TCA). Then, 
thiobarbituric acid (TAB) reacts with 
malondialdehyde (MDA) to form 
thiobarbituric acid reactive product 
which is measured at 534nm (26). 
COMET assay:  

The modified alkaline comet assay 
for sperm (27) was carried out on the 
prepared samples. Fully frosted slides 
were covered with 100 µl 0.5% normal 
melting point agarose and the agarose 
was allowed to solidify. Sperms  in 
BWW (10 µl) were mixed with 90 µl 
0.5% low melting point agarose and 
used to form the second layer. The 
slides were then placed in lysis buffer 
for 1 h (2.5 M NaCl, 100 mM 
NaEDTA, 10 mM Tris, 1% Triton X-
100 and 10% dimethylsulphoxide, pH 
10). The slides were then incubated 
overnight at 37°C in 100 µl/µl 
proteinase K added to the lysis buffer. 
Then the slides were placed in a 
horizontal electrophoresis unit filled 
with fresh alkaline electrophoresis 
solution containing 300 mM NaOH and 
1 mM EDTA, pH 12.5, for 20 min to 
allow the DNA in the cells to unwind. 
Electrophoresis, for 10 min was 
performed at room temperature, at 2 V 
(0.714 V/cm) and 300 m.A, obtained by 
adjusting the buffer level. The slides 
were then washed with a neutralizing 
solution of 0.4 M Tris, pH 7, to remove 
alkali and detergents. After 
neutralization, the slides were stained 
with 50 ml 20 mg/ml ethidium bromide 
and covered with a cover-slip. All steps 
were carried out under yellow light to 
prevent further DNA damage. 

Slides were examined through a 
20× objective with a fluorescence 
microscope equipped with an excitation 
filter of 565 nm and a barrier filter of 
590 nm. A digitalized camera was 
attached to the microscope and images 
of cells were processed by a computer-
assisted image-analysis system (Comet 
Score, TriTek, USA) to determine the 
comet parameters. Fifty cells were 
scored from each replicate slide (one 
hundred cells in total). Results were 
expressed as tail length (TL; the 
distance that DNA migrated) and also 
percentage of DNA in tail ((% Tail; the 
density of migrated DNA), one of the 
most reliable measurements for 
detecting DNA damage(28) and tail 
moment (TM) (tail length x tail 
percentage of DNA/ 100). 
Statistical Analysis:  

Man-Whitney U test was applied 
for comparison between groups 
applying MedCalc. Data were 
expressed as range and median values.  
P-value of <0.05 was considered as 
statistically significant.. 
 

RESULTS 
 

There was no statistically 
significant difference between the two 
control groups as regards sperm 
motility, functions, and comet 
parameters(Tables 1, 2, and 3). 

There was statistically significant 
decrease in all parameters including; 
motility grade A (P = 0.0002), motility 
grade A&B (P = 0.0002), velocity (P = 
0.0002), linear velocity (P = 0.0002) 
and linear- index (P = 0.0002) in 
cypermethrin group when compared to 
the control group. On addition of 
antioxidant vitamins, there was 
statistically significant improvement in 
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all of the sperm motility parameters and 
the maximal improvement was with 
combined vitamin C & E (group 6) 
including; motility grade A (P = 
0.0002), motility grade A & B (P = 
0.0002), velocity (P = 0.0005), linear 
velocity (P = 0.0002) and linear-index 
(P = 0.0002) when compared to 
cypermethrin group (table 1). However, 
there was significantly increase in 
MDA production in cypermethrin 
group compared with the control group. 
Also, addition of antioxidants was 
associated with significant decrease in 
MDA production compared with the 
control groups. 

Table (2) shows statistically 
significant decrease in sperm function 
parameters including; acrosin activity 
index (P= 0.0002), halo diameter (P= 
0.0002), halo percent (P = 0.0002), and 
HOST (P= 0.0002) in cypermethrin 
group when compared with the control 
group. Antioxidant vitamins produced 

statistically significant increase in all 
sperm function parameters and the 
maximal improvement was with adding 
combined vitamin C & E (group 6) 
including; acrosin index (P= 0.0002), 
halo (P= 0.0002), halo percent (P= 
0.0002), host (P= 0.0002) when 
compared to the cypermethrin group 
(figure 1,2).  

Also, in cypermethrin group there 
was statistically significant increase in 
comet parameters including; olive tail 
moment (P= 0.0002); tail length (P= 
0.0002); DNA percentage in tail (P= 
0.0002) when compared to the control 
group. Vitamins C and E induced 
statistically significant decline in all 
comet parameters and the maximal 
improvement was with adding both 
together (group 6) including; olive tail 
moment (P = 0.0002); tail length (P= 
0.0002); DNA percentage in tail (P = 
0.0002) when compared to the 
cypermethrin group (figure 3). 
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Table 1:  Effect of cypermethrin on MDA production and  semen motility parameters in different studied groups 

 
 
 

Group1 
(Control) 

 
Group2 
(Vitamins C&E) 

Group3 
(Cypermethrin) 

Group4 
(Cypermethrin 
and vitamin C) 

Group5 
(Cypermethrin and 
vitamin E) 

Group6 
(Cypermethrin and 
vitamins C&E) 

Motility parameters       
Grade A  
Range 
Median 
P 
P1 

42.00-
61.00 
53.50 
 

 
42.00-61.00 
53.50 
P = 0.8499 

10.00-19.00 
15.50 
P = 0.0002 
 

 
26.00-41.00 
36.00 
P = 0.0002 
P1 = 0.0002 

 
22.00-34.00 
26.50 
P = 0.0002 
P1 = 0.0002 

 
31.00-49.00 
40.00 
P = 0.0019 
P1 = 0.0002 

Grade A&B 
Range 
Median 
P 
P1 

 
62.00-
77.00 
68.00 
 
 

 
53.00-76.00 
66.50 
P = 0.7050 

 
15.00-29.00 
22.50 
P =  0.0002 
 

 
38.00-49.00 
44.50 
P = 0.0002 
P1 = 0.0002 

 
33.00-46.00 
40.00 
P = 0.0002 
P1 = 0.0002 

 
44.00-60.00 
50.00 
P = 0.0002 
P1 = 0.0002 

Velocity(µm/s) 
Range 
Median 
P 
P1 

 
67.57-
93.97 
74.62 
 
 

 
66.35-91.78 
68.37 
P = 0.1124 

 
22.62-50.78 
41.74 
P =  0.0002 
 

 
42.25-70.47 
52.24 
P = 0.0004 
P1 = 0.0126 

 
36.41-60.18 
52.92 
P = 0.0002 
P1 = 0.0126 

 
43.69-88.63 
65.17 
P = 0.0343 
P1 = 0.0005 
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Table 1 Cont. 

 
Linear-velocity(µm/s) 
Range 
Median 
P 
P1 

56.46-
82.70 
65.35 
 

 
 
53.96-82.77 
63.08 
P =  0.1509 

 
13.91-37.69 
25.69 
P =  0.0002 

 
 
34.18-60.02 
41.47 
P = 0.0002 
P1 = 0.0004 

 
 
25.04-50.95 
40.46 
P = 0.0002 
P1 = 0.0015 

 
 
39.34-75.00 
53.85 
P= 0.0191 
P1 = 0.0002 

Linearity-index (%) 
Range 
Median 
P 
P1 

83.56-92.38
87.46 
 

 
79.19-92.42 
87.30 
P = 0.5967 

53.47-74.22 
62.72 
P =  0.0002 

 
75.12-85.16 
80.27 
P = 0.0003 
P1 = 0.0002 

 
66.46-84.68 
75.73 
P = 0.0002 
P1 = 0.0009 

 
75.55-90.82 
83.39 
P = 0.0284 
P1 = 0.0002 

MDA mmol/ 108 
spermatozoa  
Range 
Median 
P 
P1 

3.09-8.09 
6.42 

 
 
3.7-8.51 
6.4 
P=0.9705 

 
 
9.45-32.76 
19.98 
P<0.0001 

 
 
4.88-14.65 
10.93 
P=0.0089 
P1=0.0029 

 
 
7.01-15.95 
11.01 
P<0.0001 
P1=0.0029 

 
 
3.99-12.02 
7.91 
P=0.0892 
P1=0.0002 

P is for comparison with group 1  
P1 is for comparison with group 3.  
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Table 2: Effect of cypermethrin on  sperm function  parameters and the protective role  of  vitamins C &. E 

 
 
 

Group 1 
(control) 

Group 2 
(Vitamins C+E)

Group 3 
(cypermethrin)

Group 4 
(cypermethrin +
Vitamin C) 

Group 5 
(cypermethrin + 
 Vitamin E) 

Group 6 
(cypermethrin +  
Vitamins C+E) 

Acrosin activity index: 
Range 
Median 
P 
P1 

 
9.54-14.62 
11.84 

 
9.15-15.36 
11.85 
P = 0.9118 

 
3.28-5.11 
3.92 
P =  0.0002 

 
5.08-7.90 
6.55 
P = 0.0002 
P1 = 0.0002 

 
4.43-7.38 
5.68 
P = 0.0002 
P1 = 0.0007 

 
7.76-11.92 
9.06 
P = 0.0019 
P1 = 0.0002 

Halo diameter (nm): 
Range 
Median 
P  
P1 

 
12.39-17.49 
14.97 
 

 
12.53-17.85 
15.31 
P = 0.6501 

 
8.54-11.26 
9.33 
P =  0.0002 

 
9.51-13.07 
10.72 
P = 0.0002 
P1 = 0.0233 

 
9.26-12.24 
11.06 
P = 0.0002 
P1 = 0.0284 

 
11.59-15.02 
12.35 
P = 0.0052 
P1 = 0.0002 

Halo percent (%): 
Range 
Median 
P 
P1 

 
74.00-88.00 
79.00 
 
 

 
72.00-88.00 
79.50 
P = 0.5700 

 
38.00-46.00 
41.00 
P =  0.0002 

 
50.00-69.00 
62.00 
P = 0.0002 
P1 = 0.0002 

 
42.00-62.00 
56.00 
P = 0.0002 
P1 = 0.0036 

 
65.00-82.00 
70.00 
P = 0.0046 
P1 = 0.0002 

HOST (%): 
Range 
Median 
P 
P1 

 
84.00-96.00 
88.5 

 
83.00-95.00 
92.00 
P = 0.8498 

 
23.00-45.00 
33.00 
P =  0.0002 

 
55.00-80.00 
70.00 
P = 0.0002 
P1 = 0.0002 

 
56.00-74.00 
70.00 
P = 0.0002 
P1 = 0.0002 

 
 62.00-84.00 
70.50 
P = 0.0002 
P1 = 0.0002 

  P is for comparison with group 1  
  P1 is for comparison with group 3. 
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Table 3: Effect of cypermethrin on  sperm COMT parameters and the protective role  of  vitamins C &. E 
 

 
Group 1 
(Control) 

Group 2 
(Vitamins C+ E) 

Group 3 
(cypermethrin) 

Group 4 
(cypermethrin 
+ vitamin C) 

Group 5 
(cypermethrin 
+ vitamin E) 

Group 6 
(cypermethrin 
+ C and E) 

OTM 
Range 
Median  
P 
P1 

0.9 – 1.37 
1.07 

0.76 – 1.39 
1.11 
P = 0.8534 

1.80 – 4.53 
3.18 
P =  0.0002 

 
1.46 – 2.06 
1.72 
P = 0.0002 
P1 = 0.0005 

 
1.50 – 2.29 
2.10 
P = 0.0002 
P1 = 0.0082 

 
1.11 – 1.47 
1.30 
P = 0.0343 
P1 = 0.0002 

Tail length 
Range 
Median  
P 
P1 

 
0.22 – 0.82 
0.58 

 
0.20 – 0.76 
0.51 
P = 0.4057 

 
1.42 – 2.73 
1.65 
P =  0.0002 

 
0.80 – 1.40 
1.13 
P = 0.0002 
P1 = 0.0002 

 
0.93 – 1.66 
1.31 
P = 0.0002 
P1 = 0.0082 

 
0.32 – 0.89 
0.56 
P = 0.7055 
P1 = 0.0002 

DNA percentage in 
tail 
Range 
Median  
P 
P1 

 
 
2.79-7.31 
5.56 

 
 
2.59 – 7.75 
5.11 
P = 1.0000 

 
 
12.27 – 24.92 
20.17 
P =  0.0002 

 
 
7.50 – 14.39 
10.58 
P = 0.0002 
P1 = 0.0005 

 
 
7.60 – 14.30 
10.66 
P = 0.0002 
P1 = 0.0002 

 
 
4.75 – 11.05 
8.65 
P = 0.0082 
P1 = 0.0002 

P is for comparison with group 1 
P1 is for comparison with group 3. 
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 Figure (1): Acrosin activity: (500X) photomicrographs of human spermatozoa after 2 
hours incubation on gelatin slides. (A) shows good acrosin activity  and (B) shows poor 
and no acrosin activity  

 

 
Figure (2): Hypo- osmotic swelling (HOS) test: Photomicrographs of (500X) sperm 
MAC stain spermatozoa. Acrosome, mid-piece, and tail are green in color, and the 
nucleus is red. A- Spermatozoa before HOS test (no tail swelling) B- Spermatozoa 
positive HOS test (arrows indicate different types of tail swelling). 

 

 
Figure (3): Sperm nuclear DNA fragmentation test using comet Assay(A) Comet 
assay showing normal sperms with undamaged DNA (without comet tail).. (B) Sperms 
with DNA damage and comet tails  
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DISCUSSION 
 

Because of the extensive use of 
cypermethrin in different agricultural 
and public health purposes allover the 
world including Egypt, its genotoxic 
effects have considerable practical 
significance(15). Also, environmental 
contamination and increased 
concentrations in different food 
products, therapeutic application and 
accidental/occupational exposure to 
pyrethroids are responsible for 
increasing oxidative stress in 
mammals(29). 

The study revealed a statistically 
significant inhibition of all parameters 
of sperm motility and function by 
cypermethrin. This finding coincides 
with the result of Yuan et al. (30) who 
concluded that cypermethrin could 
reduce mature rat sperm motility via a 
direct interaction with sperm through 
unidentified mechanisms. Several 
hypotheses have been proposed to 
explicate how pesticides directly 
interact with sperm. Since vigorous 
motility of the sperm is dependent on 
the function of the intense 
transformation and energy expense 
produced in the mitochondria, 
pesticides may alter the mitochondria, 
producing a delay in motility and 
eventually leading to cell death(31). 
Oxidative damage to mitochondrial 
membrane lowers the production of 
ATP(32) ultimately affecting the 
motility. The overall effect of 
membrane damage might be 
responsible for continuous decrease in 
motility and viability of spermatozoa 
after ejaculation(33). Also, Sun et al.(34)  
reported that pyrethroids could act as 
anti-androgen in vitro. Besides 

testicular factors, epididymal 
dysfunction contributed also to 
abnormal sperm motility. 

Concerning the sperm function 
parameters they were reduced by 
cypermethrin including acrosin index, 
halo percent and hypo-osmotic swelling 
test (HOS). HOS is a clear indicator of 
healthy status of membrane structure 
and function of sperm. Increased 
acrosin activity index promises the 
spermatozoa to penetrate through zona 
pellucida(35). Spermatozoa are equipped 
with poor antioxidant defense system as 
compared to other cells(36). Among 
environmental, genetic and 
physiological factors responsible for 
the poor sperm function, free radical 
induced oxidative stress gained much 
attention, due to its deleterious effects 
on sperm plasma membrane and DNA 
damage (37).  

Cypermethrin preferentially gets 
localized in the hydrophobic core of the 
membrane, where it increases lipid 
packing and consequently decreases 
membrane fluidity (38).  

The present study showed 
increased production of MDA as a 
marker of oxidative stress in particular 
with the addition of cypermethrin to 
human spermatozoa. In fact, this data 
was in harmony with the findings of 
Atessahin et al.(39) who revealed that 
administration of cypermethrin 
produces oxidative stress by generating 
reactive oxygen species and reducing 
the antioxidant defense systems. 
Prasamthi et al.(40) reported that 
oxidative damage, induced by 
pyrethroids might be due to their being 
lipophilic, whereby they could 
penetrate easily to the cell membrane 
and cause membrane lipid peroxidation. 
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This may explain the decline of sperm 
function parameters in the current 
study. Oxidative damage to plasma 
membrane, acrosomal and 
mitochondrial membranes in the form 
of lipid peroxidation results in the loss 
of functional membrane integrity and 
decreased production of ATP, which 
leads to infertility (35,41). Furthermore, 
cypermethrin could induce impairments 
of the structure of seminiferous tubules 
and spermatogenesis in the male rats. 
The impairments could be attributed to 
the reduced AR expression (42). 

As regards the effect of addition of 
vitamins C and E, there is overall 
improvement in all parameters of sperm 
motility, function and genotoxicity of 
cypermethrin with each vitamin alone. 
Higher protective effect was observed 
with vitamin C and maximal effect was 
shown with combined use of both 
vitamins. This finding agrees with 
Lutsenko et al.(43) results that directly 
support the hypothesis that vitamin C 
produces protection against oxidative 
DNA damage in human cells under 
oxidative stress. Also, it is consistent 
with results of Abdou et al.(44) who 
reported the protective role of vitamin 
C, as it reduced the number of 
abnormal sperms caused by tefluthrinin 
(a pyrethroid insecticide) in male albino 
rats. Narayna et al.(45) concluded that 
decreased ascorbic acid concentration 
in the testes was well correlated with 
decreased sperm count and increased 
sperm abnormalities, indicating a close 
relation between them. So, it could 
partly protect cells from the oxidative 
damage in the testis which might have 
affected the normal spermatogenesis.  

Our results also coincides with the 
results of Theng et al. (35) who studied 
the effects of in vitro supplementation 

of antioxidant ascorbic acid on sperm 
plasma membrane integrity, acrosome 
intactness and mitochondrial activity 
index. There was highly significant 
improvement in these parameters that 
relate to the healthy state of the 
spermatozoa.  Abdou et al.(44) results 
were consistent with the present results 
as regard to vitamin E which had a 
protective role in pyrethroid induced 
sperm genotoxicity. Also, Raina e 
al.(46) showed this ameliorative effect of 
vitamin E against oxidative stress of 
cypermethrin in rats. In another study, 
Ben Abdallah et al.(20) revealed that in 
vitro vitamin E improved the cytotoxic 
effects induced by dimethoate (an 
organophosphorous insecticide) on 
studied sperm parameters e.g. sperm 
motility and viability. Also, Fulia et 
al.(47) deduced the ameliorative effect of 
in vitro vitamin E on endosulphan-
induced testicular toxicity in dwarf 
goats.  

From the results of the current 
study, it could be concluded that the 
antioxidant vitamins (C and E) might 
be useful in alleviating the toxic effects 
of cypermethrin on sperm. So, 
administration of these vitamins to 
farmers, workers in pesticides factories 
or resident in exposed areas is 
recommended to protect them from 
sperm genotoxicity of these pollutants. 
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دراسة خارج الجسم للتأثيرات السمية لمبيد السيبرميثرين علي الحيوانات 
  المنوية والدور الوقائي المحتمل لفيتامين ج وھـ

  
   - ٣ىسحر الدكرور-٢ أمال  أ عزيز - ١ محمد سرية -١حسين عبد العزيز -  ١عادل زلطة

  ٣آمال عبد السلام
  – ٢قسم الباثولوجيا الاكلينيكيه -  ةجامعة المنصور –كلية الطب  -١قسم الكيمياء الحيويه

  جامعه القاھره –كليه الطب 
 ةجامعة المنصور –كليه الطب  – الطب الشرعي والسموم الإكلينيكقسم  ٣

  
  

تعتبѧѧѧر المبيѧѧѧدات الحشѧѧѧرية البيروثرويديѧѧѧة مѧѧѧن المبيѧѧѧدات المفضѧѧѧلة فѧѧѧي الإسѧѧѧتعمال عѧѧѧن مركبѧѧѧات 
العاليѧة وسѧميتھا المنخفضѧة  علѧى الكائنѧات الحيѧة الكلورالعضوية والفوسѧفورية العضѧوية نظѧرا لفعاليتھѧا 

ويستخدم السايبرمثرين ، النوع الثاني من المبيѧدات الحشѧرية . غير المستھدفة، وسھولة التحلل البيولوجي
. المصنعة، في مصر بكثرة في برامج مكافحة الآفѧات فѧي الزراعѧة والصѧحة العامѧة أيضѧاالبيروثرويدية 

 وتھدف ھذه الدراسة إلي تقييم إمكانية السѧايبرمثرين فѧي إحѧداث السѧمية الوراثيѧة فѧي الحيوانѧات المنويѧة
ج وھـ علي تلѧك بإستخدام تحليل المذنب القلوي المعدل و التحقق من الآثار التحسينية المحتملة لفيتامينات 

وقد أجريت ھذه الدراسة على عينات من السائل المنѧوي تѧم جمعھѧا مѧن عشѧرة متطѧوعين أصѧحاء .السمية
)normozoospermic .( امѧتة أقسѧثم تم تقسيم كل عينة من السائل المنوي إلى س)اتѧم ) .مستخلصѧالقس

القسѧѧم الثѧѧاني  ). الأولѧѧىالمجموعѧѧة (الأول اسѧѧتخدم كعينѧѧة ضѧѧابطة سѧѧلبية التѧѧي لѧѧم تتعѧѧرض إلѧѧى أي عѧѧلاج 
 ٢و ) حمѧض الاسѧكوربيك(مللѧي مѧول  فيتѧامين ج   ٢٠استخدم كعينѧة ضѧابطة إيجابيѧة وقѧد حضѧنت مѧع 

 ١٠أمѧا القسѧم الثالѧث تѧم تعريضѧه لمبيѧد السѧايبرمثرين بجرعѧة ). توكوفيرول-ألفا(مللي مول فيتامين ھاء 
فѧي حѧين تѧم تحضѧين ). مجموعة الثالثةال(درجة مئوية  ٣٧ساعات في  درجة حرارة  ٦ميكرو مول لمدة 

مللي  ٢٠بجرعة ) ج(مع فيتامين ) المجموعة الرابعة والخامسة والسادسة(المستخلصات الثلاثة الأخرى 
 ٣٠علѧى التѧوالي لمѧدة ) ملѧل مѧول ٢مللѧي مѧول،  ٢٠(مللي مول فيتامين ھـ  وفيتامين ج مع ھـ  ٢مول ، 

وقѧѧد تѧѧم تحليѧѧل . مسѧѧتخلص  فѧѧي درجѧѧة حѧѧرارة الغرفѧѧةوأبقѧѧي كѧѧل . دقيقѧѧة قبѧѧل التعѧѧرض للسѧѧايبرمثرين
المستخلصѧѧات المعرضѧѧة والغيѧѧر معرضѧѧة  مѧѧن حيѧѧث تركيѧѧز الحيوانѧѧات المنويѧѧة، والقѧѧدرة علѧѧى الحركѧѧة، 

وقѧد .وتѧم عمѧل تحليѧل المѧذنب القلѧوي المعѧدل.وقدرتھا على البقاء وفقا لتوجيھات منظمة الصѧحة العالميѧة
يا فѧѧي حركѧѧة الحيوانѧѧات المنويѧѧة ووظيفتھѧѧا فѧѧي مجموعѧѧة أسѧѧفرت النتѧѧائج عѧѧن انخفѧѧاض ملحѧѧوظ إحصѧѧائ

وكان ھناك تحسن كبير إحصائيا في كѧل مѧن حركѧة الحيوانѧات المنويѧة، ووظيفتھѧا و تلѧف . السايبرمثرين
الحمض النووي مع اضافة الفيتامينات المضادة للأكسدة ج وھـ إما كل علي إنفراد أو مع بعضѧھا الѧبعض 

ع فيتامين ج وھـ سѧويا وتخلѧص النتѧائج  إلѧى أن السѧايبرمثرين يمكѧن أن وكانت درجة التحسن القصوى م
يغيѧѧر مѧѧن وظѧѧائف الحيوانѧѧات المنويѧѧة وإحѧѧداث تѧѧأثير سѧѧمي جينѧѧي علѧѧى الحيوانѧѧات المنويѧѧة ، وإلѧѧى أن 

يمكѧѧѧن أن تكѧѧѧون مفيѧѧѧدة فѧѧѧي تحسѧѧѧين التѧѧѧأثيرات السѧѧѧامة مѧѧѧن ) ج و ھѧѧѧـ(الفيتامينѧѧѧات المضѧѧѧادة للأكسѧѧѧدة 
 .وانات المنويةالسايبرمثرين على الحي

 


