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Abstract

The current study was conducted to assess the toxic effect of cypermethrin-induced reproductive toxicity in male rabbits.
cypermethrin 10% (64mg/kg) was used as orally .twenty five male rabbit was divided into two groups (cypermethrin group 15
animals and control group 10 animals) were killed at 3 periods (3 weeks, 6 weeks, and 9 weeks). Sperms were collected from the
tail of epididymis by slicing and rinsing pressing techniques of each epididymisin 5 ml of physiological normal salineat 37 cina
small glass dish, then a drop of suspension was put on dlide then stained by eosin-nigrosin stain. The presented results showed
that there was significant sperm deformitiesin head, mid peace and tail of cypermethrin group as compared with control group. in
conclusion, the study observed that cypermethrin have toxic effect on sperm morphology. It was therefore recommended that the
use of Cypermethrin be applied with caution in animals as it may affect the fertility.
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I ntroduction

Pyrethroids are typicaly grouped into two genera
classes, caled type | and type Il, on the basis of a
combination of toxicological and physical properties.
Type Il pyrethroids, such as cypermethrin, are those
with a cyano group and are characterized by their
ability to dlicit sinuous writhing (choreoathetosis) and
salivation in mammals (Mueller, et al., 2006).
Cypermethrin is an insecticide in the synthetic
pyrethroid family. It was first marketed in 1977
(Caraline, 1996). Cypermethrin is used as pesticide in
large-scale commercial agricultural applications as
well as in consumer products for domestic purposes
(Debbab, et al., 2014). In animals, Cypermethrin has
been used as a chemotherapeutic agent against
ectoparasite infestations (Wang, 2009). There have
been reports of lowered fertility in experimental
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animals exposed to Cypermethrin (Handerson, 1981 ;
FAO, 1983 ; Assayed, et a., 2008 and Ling, et d.,
2008). Furthermore, studies conducted on
occupational insecticide workers have shown that
exposure to these chemicals caused abortion, stillbirth,
male infertility, neonatal deaths, congenital defects
and testicular dysfunction (Kumar, et al., 2000 and
Saradha, and Mathur, 2006). El-Khaek et al. (1999)
observed significant decreases in plasma testosterone
levelsin cypermethrin-treated rats.

2. Materialsand Methods
2.1.Experimental Animals

The research was carried out at in Baghdad province,
performed in Baghdad- college of veterinary medicine,
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twenty five sexually-mature, headthy abino rabbits
aged (6-8 months) and weighting between (1500 -
2000 KG) with clinically normal genitalia were used.
The rabbits were divided into two groups of 15 rabbits
for cypermthrine group and 10 rabbits for control
group. They were given concentrate feed adlibitum.

2.2. Experimental Design and Treatment

The rabbits were divided into groups A and B, where
A was the treated group (15 rabbits) and B the control
group (10 rabbits). The rabbits in group (A) were
administered Cypermethrin (10%) at the dose rate of
(64mg/kg) body weight, orally. The control group (B)
were administered distilled water at the same rate.
These treatments were repeated every day for a period
of 9 weeks divided in to 3 kills each 3 weeks.

2.3. Sperms collection and evaluation

Sperms were collected from the tail of epididymis by
dlicing and rinsing pressing techniques of each
epididymis in 5 ml of physiological norma saline at
37¢ in a small glass dish according to ( Tajik and
Hassan-Negjad 2008). The sperm were evaluated
according to following parameters:

231 Sperms abnormalities: drop of sperm
suspension was placed over the edge of a glass slide,

then a drop of Eosin-Nigrosin stain was added and
mixed, then two smears of this prepared on another
dide for examination for d@bnormal sperms
morphology on light heated stage microscope under
x40 and x100 objective power, when each smear dry it
was examined immediately under coverslip.200-400
sperms were counted in each smear and the fina
percentage was calculated by taking the average of
two smears. . The sperm abnormalities was cal culated
as following equation according to (Turk et d., 2007):

Sperm abnormalities % = Number of abnormal sperms X100
Total number of sperms

Results

Cypermethrin  exposure resulted in a significant
decrease in  testicular sperm head counts, sperm
motility and live sperm counts and increase in sperm
abnormalities in cyp group as compared with control
group. The percent of deformities was increased with
significant difference (p<0.05) between kills and
control group. So as we show in (tablel) cypermthrine
group was the higher percent of deformities and
showed significant increase form 1% killed to3™ killed.
The higher percent of deformities observed in 3
killed reached to (57.6+£3.35).

Table 1. Effect of group and period in the Defor mities of sperms (%)

Groups K1
Cypermthrin 37'2 13'45
Control 15.0 £1.58
Ca

* (P<0.05), NS: Non-significant.

Period

o> K3 L SD value

48.0+2.46 57.6+£3.35 *
e N a 17.069

14.8+1.95 16.2+2.08 5.813 NS
D a D a

Means having with the different big letters in same column (between groups) and small littersin same row (between

period) differed significantly.
(K1= 1% killed, k2= 2™ killed and k3= 3" killed).

The results of cypermthrin effect on sperm
morphology showing an increase in cypermethrin-
induced Sperm morphologica abnormalities as

compared with control group as summarized in
the Table 2 and table 3.
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Table (2) Types of deformitiesin cypermthrin group (1%, 2™ ,3" killed)

Periods K1 K2 K3
Mean & SE Mean & SE Mean & SE
Types of defor mities 37.0 £6.45 48.0+2.46 57.6x3.35
c b a
In head (%)
Narrow base 3% 3% 1%
Pear shape 1% 1% 3%
Small head 3% 3% 5%
Giant head 2% 3% 4%
Double head 0% 2% 2%
Acrosomal detach 2% 3% 1%
Free head 5% 5% 1%
Mid piece (%)
Fracture neck 2% 3% 2%
Thickening mid piece 3% 1% 7%
Irregular mid piece 2% 1% 1%
Cytoplasmic droplet (%)
Proximal 3% 1% 3%
Distal 1% 0% 2%
Tail (%)
dag tail 1% 3% 5%
freetail 3% 4% 2%
coiled tail 3% 3% 1%
circletail 1% 2% 3%
doubletail 0% 1% 3%
Table (3) Types of deformitiesin control group (1%, 2™ 3" killed)
Periods K1 K2 K3
Mean & SE Mean & SE Mean & SE
Types of deformities 15.0 +1.58 14.8+1.95 16.2+2.08
a a a
In head:
Narrow base 0% 1% 0%
Pear shape 0% 0% 2%
Small head 2% 0% 1%
Giant head 0% 0% 0%
Double head 0% 0% 0%
Acrosomal detached 0% 0% 0%
Free head 5% 1% 5%
Mid piece:
Fracture neck 1% 3% 3%
Thickening mid piece 0% 0% 0%
Irregular mid piece 0% 0% 0%
Cytoplasmic droplet:
Proximal 0% 0% 0%
Distal 0% 0% 0%
tail:
dag tail 0% 1% 0%
freetail 4% 2% 4%
coiled tail 2% 1% 1%
circletail 0% 0% 0%
doubletail 0% 0% 0%
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The types of deformities were divided according to
location (head, mid peace and tail) which showing
varying abnormalities observed in (figure 1).

Figure (1) showed types of deformitiesin CY P group
(a) Showed dag tail, (b) show double tail. (c) show distal cytoplasmic droplet, (d) show abnorma head
(narrow head), (€) show pear shape head and coiled tail, (f) show coiled tail.

Discussion

Exposure to environmental toxicants including
pesticides is a proven factor in impairment of male
reproductive system and infertility. Cypermethrin
initially thought to be safe for household application, a
number of recent reports showed its reproductive
toxicity in mammalian and nhonmammalian |aboratory
and wildlife animal species (Hu et a., 2013 and
Assayed et al., 2010).

Accumulation of cypermethrin in testis and other
reproductive organs may have accelerated oxidative
stress leading to accelerated death of spermatogenic
cells associated with sperm abnormalities (Sharma, et
a., 2010). Decrease in sperm motility, live sperm and
increase in the number of the abnormal sperm may be
due to enhanced ROS production by cypermethrin in
the testis and epididymis as observed in this study.
Pesticide induced ROS production is known to
adversely affect sperm motility, live sperm, and
increased sperm abnormality (Joshi, et al., 2011 dl-
Demerdash, et al., 2004 and Kumar, et a., 2004).
A significant elevation in the number of abnormal
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shape of sperm head was noticed in cypermethrin
exposed rats (Li, et a., 2013).

Yousef et al. (2003) showed that treating rabbits with
the pyrethroid cypermethrin caused a significant
decline in g aculate volume, sperm concentration, total
sperm output, sperm motility, total motile sperm per
gaculate and packed sperm volume, increased the
numbers of abnormal and dead sperm.

However, a significant elevation in the number of
abnormal shape of sperm head was noticed in higher
dose groups cypermethrin as compared to control. It
was observed that the abnormality in the shape of
sperm head was dose-dependent. The cytological
changes in the root tip cells of Allium cepa indicated
that cypermethrin is having toxic effects on the root tip
cells in the form of stickiness of chromosomes and
also affect the mitotic activity. This study suggest that
cypermethrin may have the potentia to induce adverse
effects on sperm head shape morphology of mouse
(Kumar et a., 2004).
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Conclusion

Based on the findings of this research it was concluded
that treatment of animals with 64mg/kg body weight
of Cypermethrin (orally) led to a significant reduction
in the sperm quality and morphology significant
affect in compared with control group, It was
recommended that the use of 10% Cypermethrin at the
dose of 64mg/kg body weight be applied with caution
in animals as it may affect the fertility of the rabbits.
The use of this formulation in animals should not be
prolonged.
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