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Abstract: Cypermethrin is pyrethroid insecticide that is used worldwide for pest control in agriculture and
household use. Vitamin E is a potential antioxidant protecting cells from oxidative stress. The aim of the present
study was to investigate the protective effect of vitamin E on cypermethrin-induced changes in mice testis. Forty
adult male albino mice,were divided into four groups: group I: served as control given corn oil; group II: received
cypermethrin (2.8 mg/kg b.wt.) in corn oil; group Ill:received vitamin E (100 mg/kg b.wt.); group IV:received both
cypermethrin and vitamin E. All treatments were given for 14 days.Light and electron microscopic demonstrated
that cypermethrin induced atrophic changes in Leydig cells, thickening of seminferous tubule basement membrane
with increased electron density of spermatogonia nuclei and cytoplasm. Sertoli cells vacuolation and appearance of
abnormal spermatids were demonstrated. In vitamin E treated group normal testicular parenchyma was observed. In
contrast, vitamin E given with cypermethrin result in significant improvement in tubules and Leydig cells and
amolerated cypermethrin toxicity. Conclusion: showed that administration of vit E can protect against.The results
cypermethrin induced oxidative damage in mice testicular tissue.
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1. Introduction pathological features (Sakr, 2003 and Glass,
The synthetic pyrethroids constitute a unique 2008).Pesticides may affect human reproduction by
group of insecticides having pyrethrin-like structures direct toxicity to the reproductive organs or by
with better performance characteristics and account interference with hormonal function (Garcia, 1998).
for over 30% of insecticide used globally (Vijverberg Recent studies have shown that a wide range of
and Van den Bercken, 1982; Soderlund and pesticides, in trace amounts, may lead to serious
Bloomquist, 1989). Cypermethrin, a synthetic problems in both male and female animals, including
pyrethroid insecticide has been extensively used in the infertility, increased mortality of offspring and
last two decades in many of the developing countries, behavioral changes such as aggression (Elbeticha et
especially in Saudi Arabia and Egypt, for combating al., 2001).Testicular tissues are most sensitive to
agricultural pests and insects of veterinary as well as environmental toxins (Hose and Guilletle, 1995).
human concern (Assayed et al., 2010a). The synthetic Pyrethroids, a pesticide of dltamtherin led to
pyrethroids insecticides are widely applied in view of increased frequency of abnormal sperm cells (Bhunya
the fact that they have shown to possess a high and Pati, 1990). Exposing of rats to a high dose of
insecticidal activity as well as a broad spectrum of pyrethroids was reported to cause testicular changes
high initial toxic action on several types of pest including atrophy of seminiferous tubules,
(Assayed et al., 2010b). decomposition of sperms and interstitial edema
Accidental exposure with pyrethroids in (Mishra et al,, 1993). Previous studies on pesticides
human and animals result from advertent use. showed that their toxicity is linked to different
Populations at highest risk of high dose exposure are mechanisms, including reactive oxygen species (ROS)
producers, hygienic and pesticide workers, and small generation and oxidative stress (Gupta et al, 1999).
farm owners applying cypermethrin for plant Free radicals play an important role in toxicity of
protection; low dose exposure originates mainly from pesticides and environmental chemicals, pesticides
the  household application  of insecticides, may induce oxidative stress leading to generation, of
contaminated food and water (Gorell ef al., 1999). In free radicals and alterations in antioxidant status or the
mammals, cypermethrin can accumulate in body fat, oxygen free-radical (OFR)-scavenging enzyme system
skin, liver, kidneys, adrenal glands, ovaries, lung, (Assayed et al, 2010a). Lipid peroxidation has been
blood, and heart (Hall et al, 1980; Manna et al., suggested as one of the molecular mechanisms
2004).The toxicity of pyrethroid insecticides to involved in pesticide-induced toxicity (Almeida ef al.,
mammals has received much attention in recent years 1997; Lopez et al., 2007; Mansour and Mossaa, 2009).
because animals exposed to these insecticides showed During the past few years, estimation of free radical
changes in their physiological activities besides other generation and antioxidants defense has become an
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important aspect of investigation in mammals (Zini et
al., 1993; Yousef, 2010). Our the present work recent
studies were was carried out to evaluate the potential
role of antioxidant, such as, vitamin C, vitamin E, b-
carotene, isoflavones, folic acid, propolis, curcumin
and grape seed proanthocyanidin extract for the
protection of cells against oxidative damage due to
pesticides, heavy metals and chemotherapeutic agent
toxicities (Oda and El-Maddawy, 2012). Antioxidants
can protect against the damaging effect of oxygen
species on sperm quality (Yousef, 2010). The
production of reactive oxygen species (ROS) is a
normal physiological event in various organs
including the testis. Overproduction of ROS, however,
can be detrimental to sperm, being associated with
male infertility (Akiyama, 1999). Vitamin E is a
potential antioxidant, and a lipid soluble vitamin
present in biological membranes. High levels of
vitamin E are found in selected mammalian tissues
including testes (Acharya et al, 2004).Vitamin E
protects critical cellular structures against damage
caused by oxygen-free radicals and reactive products
of lipid peroxidation (Yousef, 2010).

Studies carried out with antioxidant such as
a- tocopherol, have shown that they inhibit free
radical formation (Kalender et al., 2004; Kalender et
al., 2005).Vitamin E is believed to be the primary
components of the antioxidant system of the
spermatozoa (Surai et al., 1998). It has been reported
that lipid peroxidation was prevented by vitamin E
(Meydani, 1995; Yousef ef al., 2006). Yousef (2010)
reported that the ameliorating effect of VE against the
toxicity of lambda-cyhalothrin, synthetic pyrethroids
type II on semen quality may be due to their role as
antioxidant through the reduction in LPO potential.
The improvement in the histological structure of
testes, epididymes and accessory sex glands was
correlated to the potential role of VE and Se in
scavenging ROS generated by dltamtherin (Oda and
El-Maddawy, 2012).

The aim of the present study is to examine
the environment hazards caused by pollutants used in
agriculture and public health, particularly insecticide
cypermethrin on the histology male mice testis and the
possible role of antioxidants such as vitamin E in
mitigating the negative effects of this toxic pesticide.
2. Material& Methods
2.1.Material
2.1.1.Animals

In this study 40 adult male albino mice
(MF1), obtained from King Fahd Medical Research
Center, King Abdulaziz University in Jeddah, were
used. The animals were in good health having average
weights (33t 2 g). The mice were transfered to
biology lab faculty of science KAU and left one week
for acclimatization at a temperature of (25+ 2 g) under
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two systems of lighting (12L - 12D), white fluroscent
and red light, and provided with standared mice
pellets and water add labitum.

2.1.2. Cypermethrin

The chemical pyrethroid was obtained from
one of the stores in Jeddah and imported by the Saudi
Company, Delta chemical industries.

2.1.3. Vitamin E

It is a semi- liquid substance, stored in dark
glass bottle because it is sensitive to light and under 2-
8°C. It was obtained from Ballna Trading Co. Ltd. In
Jeddah.

2.2. Experimental design

Mice were divided into four groups (each 10
animals) as follows: Group I: control, which was fed
corn oil only throughout the experiment; Group II:
cypermethrin group (CYP): which was fed 2.8 mg/kg
body weigth of cypermethrin dissolved in corn oil
orally through a feeding tube (Coombs et al., 1976).
GIII: vitamin E group: in which the animals were fed
vitamin E (100 mg/kg b.wt.) in corn oil orally (Weber
et al, 1997). GroupVI: animals given vitamin E with
cypermethrin (CYP+Vit.E), at dose of 100 mg/kg
b.wt. vitamin E and 2.8 mg/kg cypermethrin dissolved
in corn oil, orally throughout duration of experiment.
2.3. Histopathology

At the end of the experiment (14 days) the
animals were anesthetized using ether, on an anatomy
plate and the skin was removed and the testis were
extracted by the application of the experimental
technigue of tissue sectors. Sections of the testis were
prepared for examination under the light and electron
microscopy for identification of any histopathological
changes. The methods followed for preparation of the
sections were as follows:

For the histopathological examination, the
testis were collected and fixed in a neutral buffered-
fromalin. After a proper fixation for 48h, the tissue
were cut into thinner pieces (2-3 mm thick). The
samples were embedded in paraffin blocks. Sections
of about Sum were cut, stained with hematoxylin and
eosin by the standard method, and examined under
light microscope (Luna, 1968). The sections were
viewed and photographed on a olympus light
microscope (Olympus BX51, Tokyo, Japan).

For electron microscopic examinations of
testis tissues, primary fixation was done in 3%
glutaraldehyde in sodium phosphate buffer (200 mM,
pH 7.2) for 3 h at 4 °C. Testis tissues were washed
with the same buffer and postfixed in 1% osmium
tetroxide in sodium phosphate buffer, pH 7.2, for 1 h
at 4 °C. Tissue samples were washed with the same
buffer for 3 h at 4 °C and then embedded in Araldite.
Thin sections were cut with a Leica EM UC6 (Leica
Co., Austria) ultramicrotome. Samples were stained
with 2% uranyl acetate and lead citrate. The sections
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were viewed and photographed on a Jeol 100 CXII
transmission electron microscope (TEM) (Jeol Ltd.,
Japan) at 80 kV.

3. Results

3.1. Structure of control mice testis:

Control mice testis used in this study has
normal features described in previous literature.
Seminiferous tubules showed all stages of
spermatogenesis starting from basal spermatogonia to
top spermatid and mature sperms. Leydig cell clusters
were seen between the tubules.Fig (1A), showed the
normal electron microscopic structure of basal
spermatogonia and nearby Sertoli cells (Fig 2 A).

3.2. Structure of testis of mice testis treated by
cypermethrin:

(Fig 1B) Cypermethrin was found to affect
developing germ cells sparing mature sperms. There
was degenerative changes and vacuolation in the early
stages of germ cell layers. Interstitial tissue between
the tubules showed edematous changes and atrophy of
Leydig cells (FiglB). Electron microscopy showed
thickening of tubule basal lamina, apoptotic changes
in basal germ cells where their nuclei appeared highly
electron dense. Sertoli cells contain electron dense
residual bodies (Fig 2B).

3.3. Structure of testis of mice testis treated by
Vitamin E group:

(Fig 1C) Shows normal tubules that contain
all stages of germ cells especially spermatozoa. It is
also clear that leydig cells between the tubules appear
normal together with the thin wall blood capillaries.
Electron microscopy also showed normal mature
heads of spermatozoa. Note the presence of the
spermatids with its acrosomal cap, residual bodies and
some tails of the spermatozoa (Fig 2C).

3.4. Structure of testis of mice testis treated by
cypermethrin+vitamin E group:

Fig (1D) showed seminiferous tubules with
normal outlines ordinary layers containing almost all
phasesof germ cells, including the spermatocytes and
between the tubules there are leydig cells with normal
sizes and thin wall blood capillaries, while under the
electron microscope (Fig.2D) all components, the
spermatocyte, the spermatozoa, the spermatogonia and
the spermatidecan be detected.An increase in the
number of the interstitial cells which contain large
numbers of cell organelles such as mitochondria and
rough endoplasmic reticulum can be also observed.
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Fig 1.(A): The testicular section of the control group illustrates the natural form of the tubules and the presence of all stages of the germ cell
layers including spermatozoa (black arrows) and leydig cells (star*). (B) Cypermethrin group: showingan affected primary germ cells (star *)
while the tubules still containing spermatozoa. Also notice the presence of secretions in some tubules (white arrows) and interstitial edemawith
atrophy of leydig cells (dotted arrows). (C) Vitamin E group: the seminiferous tubules are normal and contain all stages of germ cells especially
spermatozoa that appear in the image as dark warheads with curly tails (black arrows). It is also clear that Leydig cells between the tubules are
normal together with the thin wall blood capillaries (star *). (D) The cypermethrin + vitamin E group: the tubules are normal with regular




Journal of American Science 2013;9(4)

http://www.jofamericanscience.org

outlines, basal membraneis normal and enclosing all classes of germ cells, mature spermatocyte (black arrows) Leydig cells with normal sizes
(dotted arrows)are seen between the tubules.Blood capillaries have thin walls (white arrows).

(A) X 400, (B) X100, (C) X100, (D)X400.
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Fig. (2): Represents sections of the mice testis tissues under the electron microscope. (A) Control group:showing seminiferous
tubules with normal spermatogonia(1), spermatocytes (2), spermatid (3) and Sertoli cells (Sc). (B) Testis of the cypermethrin
group: showing thickening and basement membrane (arrows), large numbers of shrunken spermatogoni(1). They showed increase
density of both cytoplasm and nucleus.Part of degenerated spermatocytes is seen phagocytized by Sertoli cells (Sc). (C): Vitamin
E group showing normal mature heads of spermatozoa (m) near the lumen of the seminephrous tubules. Note the presence of the
spermatide cells (s) with its acrosomal cap (arrow heads), residual bodies (r), and some tails of the spermatozoa (arrow). (D):
Cypermethrin + vitamin E group:showing preservation of normal structure of most germ cell layers. Spermatocytes showed
normal appearance (2), with normal the nucleus (N) which contains large nucleolus.Many normal spermatozoa are also seen (m).

(A) X3600, (B) X3600, (C) X7200, (D) X3600.
4. Discussion

In the present study testicular toxicity of
cypermethrin were assessed using both light and
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electron microscopy. The possible protective role of
vitamin E against such toxicity was also evaluated.

Microscopic examination showed that cypermethrin
has affected the testis tissues of the animals
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particularly the initial germ cells. By electron
microscopy there was thickening of basement
membrane  of seminiferous tubules  besides
deformation of spermatid stages and abnormalities in
the shape and size of the spermatozoa. Thickening of
basement membrane was described in literature in
many cases of testicular toxicity due to drug or
chemical exposure (El-Demerdash ef al., 2008; Wang
et al., 2009) and could play a role germ cell atrophy
and death related to interference with germ cell
nutrition. Atrophy of Leydig cells observed in the
present study could be due to vascular congestion and
edema in its surrounding environment. The toxic
compounds have been reported to cause adverse
effects on reproductive functions and caused several
pathological changes the testicular tissue of many
vertebrates (Thea et al.,, 2006). Pant et al. (1995) had
previously reported that insecticides belonging to
different groups such as organophosphorous
malathion and bastocarbamate carbaryl or lannate
were extensively studied in rats, mice and rabbits.
Their toxic effect affectmany organs including testis
where in the latter causing reproductive dysfunction
represented in testicular atrophy and a decrease in
sperm tubule diameter.

Bhunya and Pati(1990) demonstrated that
the treatment of mouse with the industrial pyrethroid
which is an deltamethrin insecticide had led to
increased frequency of abnormal sperm cells which
were similar to what observed by electron microscopy
in the present study. In a more recent study done by
Rodriguez et al. (2009) reported that feeding rats for
45 days with food containing doses of cypermethrin
caused an impact on the sperm glands of the animals
and led to changes in their reproduction.

The exposure of mice to poisonous materials
was reported to cause damage to the testicular tissue
and lead to decline in the diameter of the spermatozoa
tubes and reduce the number and composition of the
spermatocytes (Debnath and Mandal, 2000).

In the present study it was found that
supplementation of Vitamin E lead to protection of
mice testis against cypermethin induced testicular
damage which that demonstrated the role of vitamin E
as an antioxidant agent.Under the light microscope
testis of group cypermethin + vitamin E showed
normal sperm tubules and all layers of germ cell
including spermatocytes.Leydig cells and surrounding
blood capillaries showed also normal appearance.The
electron microscopic examination revealed the
presence of normal spermatocyte with many of
spermatogonia,spermatida and spermatozoa.lt is well
known that vitamin E is a lipid — soluble vitamin that
is present in biological membranes (Senthilkumar et
al., 2004) and it prevents oxidative damage by
blocking the oxidation of polyunsaturated fatly acids
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(Trader and Packer, 1995; Aldanaet al, 2001). It
efficiently protects against lipid peroxidation through
its chain-breaking antioxidative activity (Serbecic and
Beutelspaher, 2005), wherein vitamin E is converted
to a weak free radical (the a-tocopherol radical)
(Zaken et al., 2001).

Vitamin E was reported to reduces the
toxicity of the pesticide dichlorvos on the liver tissue,
but does not protect it (Ogutcu et al, 2008) and it
prevents excess oxidative stress caused by the
pesticide diazinon on the liver tissue (EL-Shenawy et
al., 2010). Vitamin E also has a protective role
protecting the mice testis against the toxicity of
cadmium (Ognjanovic et al, 2010). Vitamin E
reduced the toxicity of the insecticide lambda —
cyhalothrin by increasing the proportion of the
hormone testosterone and semen body weight and
testis (Yousif, 2010).Also vitamin E reduced the
toxicity of dichlorvos on the composition of the testis
tissue the male rats (Dirican and Kalender, 2012) and
reduced the toxicity of the pesticide deltamethrin on
the reproductive system in male mice (Oda and El-
Maddawy, 2012). The role of vitamin E in the
improvement of the testicular tissue is marked and
clear in the presence of normal and natural leydig cells
and sertoli cells (Ozmen and Mor, 2012).As a
summary it could be concluded that exposing the mice
to the pesticide cypermethrin had caused changes in
the histology of the testis leading to atrophy and
damage of germ cells and intervening Sertoli cells.
Abnormal spermatid and sperms were observed. both
by light and electron microscopy. In addition the
results of the current study showed that vitamin E has
a protective role against the toxicity of the pesticide
cypermentrin as it worked as an antioxidant
reconfiguring the structures of the cells through its
contribution in maintaining the balance between the
formation of free radicals that result from toxic
substance and the stimulation of antioxidant enzymes
which restore the function and structure to normal.

References

1. Acharya U, Mishra M, Mishra I and Tripathy R
(2004). Potential role of vitamins in chromium
induced spermatogenesis in Swiss mice, Environ.
Toxicol. Pharmacol, 15; 53-59.

2. Akiyama M (1999). In vivo scavenging effect of
ethylcysteine on reactive oxygen species in
human semen. Nippon Hinyokika Gakkai Zasshi,
90; 421-428.

3. Aldana L, Tsutsumi V, Craigmill A, Silveira MI
and Gonzalez de Mejia E (2001). alpha-
Tocopherol modulates liver toxicity of the
pyrethroidcypermethrin. Toxicol Lett, 125;107—
16.



Journal of American Science 2013;9(4)

http://www.jofamericanscience.org

10.

11.

12.

13.

Almeida M, Fanini F, Davino S, Aznar A, Koch
O and Barros S (1997). Proand anti-oxidant
parameters in rat liver after short-term exposure
to hexachlorobenzene, Hum. Exp. Toxicol, 16;
257-261.

Assayed M.E, Khalaf A.A and Salem H.A
(2010a). Protective effects of garlic extract and
vitamin C against in vivo cypermethrin-induced
cytogenetic damage in rat bone-marrow, Mutat.
Res, 702; 1-7.

Assayed M.E, Khalaf A.A and Salem H.A
(2010b). Protective effects of garlic extract and
vitamin C against in vivo cypermethrin-induced
teratogenic effects in rat offspring. Food and
Chemical Toxicology, 48; 3153-3158.

Bhunya S.P and Pati P.C (1990). Effect of
deltamethrin, a synthetic pyrethroid, on the
induction of chromosome aberrations,
micronuclei and sperm abnormalities in mice.
Mutagenesis, 5(3); 229-239.

Coombs A.D, Carter B.I, Hend R.W, Butterworth
S.G and Buckwell A.C (1976). Toxicity studies
on the insecticide WL 43467: Summary of results
of preliminary experiments. Unpublished report
No. TLGR.0104.76 from Shell Toxicology
Laboratory (Tunstall). Submitted to the WHO by
Cyanamid, Wayne, NJ, USA.

Debnath D and Mandal T.K (2000). Study of
quinalphos (an  environmental oestrogenic
insecticide) formulation (Ekalux 25 E.C.) induced
damage of the testicular tissues and antioxidant
defence systems in Spargue-Dawley albino rats. J.
Appl. Toxicol, 20 (3); 197-204.

Dirican E and Kalender Y (2012). Dichlorvos-
induced testicular toxicity in male rats and the
protective role of vitamins C and E. Experimental
and Toxicologic Pathology, 64; 821-830.
Elbetieha A, Da’as S.I, Khamas W and Darmani
H (2001). Evaluation of the toxic potential of
cypermethrin pesticide on some reproductive and
fertility parameters in the male rats. Arch.
Environ. Contam. Toxicol, 41;522-528.
El-Demerdash M, Amal M. Abd El khalik, Sahar
A. Abou El Magdand and Amal F Gharib (2008).
POSSIBLE PROTECTIVE ROLE OF GRAPE
SEED PROANTHOCYANIDINON FLUORIDE
INDUCED TESTICULAR TOXICITY IN
ADULTAND YOUNG ALBINO
RATS.Mansoura J. Forensic Med. Clin. Toxicol.
Vol.XVI,NO.1; 89 -107.

El-Shenawy N, El-Salmy F, Al-Eisa R and El-
Ahmary B (2010). Amelioratory effect of vitamin
E on organophosphorus insecticide diazinon-
induced oxidative stress in mice liver. Pesticide
Biochemistry and Physiology, 96; 101-107.

620

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24.

25.

26.

27.

Garcia A (1998). Occupational exposure to
pesticides and congenital malformations: a review
of mechanisms, methods, results. Amer. J. Indus.
Med,33; 232-240.

Glass R(2008). Chronic and long-term effects of
pesticides use in agriculture: current knowledge
and limits, Toxicol. Lett, 180 (1);S21.

Gorell J.M, Johnson C.C, RybickiB.A,Peterson
E.L and Richardson R. J (1999). The risk of
Parkinson’s disease with exposure to pesticides,
farming, well water and rural living. Neurology,
58;1346-50.

Gupta A, Nigam D, Gupta A, Shukla G.S and
Agarwal A.K (1999). Effect of pyrethroid-based
liquid mosquito repellent inhalation on the blood—
brain barrier function and oxidative damage in
selected organs of developing rats. J Appl
Toxicol, 19;67-72.

Hall B.E, Vickers J.A and Hopkins J.A (1980). A
study to determine the bioaccumulation of 14
Cypermethrin radioactivity in the rat following
repeated oral administration. WHO Report No,20;
2487-72.

Hose J and Guillette L (1995). Defining the role
of pollutants in the disruption of reproduction in
wildlie. Enviton. Health. Prespect,103(4);87-91.
Kalender S, Kalender Y,Ogutcu A,
Uzunhisarcikli M, Durak D and Acikgoz F
(2004). Endosulfan-induced cardiotoxicity and
free radical metabolism in rats: the protective
eVect of vitamin E, Toxicology, 202; 227-235.
Kalender Y, Yel M and Kalender S (2005).
Doxorubicin hepatotoxicity and hepatic free
radical metabolism in rats: the eVects of vitamin
E and catechin, Toxicology, 209; 39-45.

Lopez O, Hernandez A, Rodrigo L, Gil F, Pena
G, Serrano J, Parron T, Villanueva E and Pla A
(2007). Changes in antioxidant enzymes in
humans with long-term exposure to pesticides,
Toxicol. Lett.,171 (3); 146-153.

Luna L (1968). Manual of histologic staining
methods of the Armed Forces Institute of
Pathology. 3rd ed. Mc.Graw Hill.

Manna S, Bhattacharyya D, Mandal T.K and Das
S (2004). Repeated dose toxicity of Alfa-
cypermethrin in rats. J Vet Sci,5;241-245.
Mansour S and Mossaa A (2009). Lipid
peroxidation and oxidative stress in rat
erythrocytes induced by chlorpyrifos and the
protective effect of zinc, Pestic. Biochem.
Physiol, 93 (1); 34-39.

Meydani M (1995). Vitamin E. Lancet,345; 170-
175.

Mishra V.K, Srivastava M.K and Raizada R.B
(1993). Testicular toxicity of thiram in rat:



Journal of American Science 2013;9(4)

http://www.jofamericanscience.org

28.

29.

30.

31.

32.

33.

34.

35.

36.

morphological and biochemical evaluation. Ind.
Health., 31(2); 59-67.

Oda and El-Maddawy Z (2012). Protective effect
of vitamin E and selenium combination on
deltamethrin-induced reproductive toxicity in
male rats. Experimental and Toxicologic
Pathology, 64 (7-8); 813-819.

Ognjanovic B, Markovica S, Dordevic N,
Trbojevica I, Stajna A, Zorica S, and Saicic Z
(2010). Cadmium-induced lipid peroxidation and
changes in antioxidant defense system in the rat
testes: Protective role of coenzyme Q10 and
Vitamin E. Reproductive Toxicology, 29; 191—
197.

Ogutcu A, Suludere Z and Kalender Y (2008).
Dichlorvos-induced hepatotoxicity in rats and the
protective effects of vitamins C and E.
Environmental Toxicology and Pharmacology,
26;355-361.

Ozmen O and Mor F (2012). Apoptosis in adult
rabbit testes during subacuteendosulfan toxicity.
Pesticide Biochemistry and Physiology, 102; 129
—-133.

Pant N, Prasad A, Srivastava S, Shanker R and
Srivastava S (1995). Effect of oral administration
of carbofuran on male reproductive system of
rats. Human & Experimental Toxicology, 14(11);
889-894.

Rodriguez H, Tamayo C, Inostroza J, Soto C,
Bustos-Obrego E and Paniagua R (2009).
Cypermethrin effects on the adult mice seminal
glands. Ecotoxicology and Environmental Safety,
72; 658— 662.

Sakr S (2003). Pyrethroid inhalation-induced
hepatotoxicity in albino rats, Thesis submitted to
Biology Department, Faculty of Applied Science,
Umm Al-Qura University, Makkah, Saudi Arabia.
Senthil Kumar J, Banudevi S, Sharmila M,
Murugesan P, Srinivasan N, Balasubramanian K,
Aruldhas M.M and Arunakaran J (2004). Effects
of vitamins C and E on PCB (Aroclor 1254)
induced oxidative stress, androgen binding
protein and lactate in rat sertoli cells. Reprod.
Toxicol, 19; 201-208.

Serbecic N and Beutelspacher S.C (2005). Anti-
oxidative vitamins prevent lipidperoxidation and
apoptosis in corneal endothelial cells. Cell. Tissue
Res, 320;465-475.

3/2/2013

621

37.

38.

39.

40.

41.

42

43.

44,

45.

46.

47.

Soderlund D.M and Bloomquist, J.R (1989).
Neurotoxic actions of pyrethroid insecticides.
Ann. Rev. Entomol, 34; 77-96.

Surai P, Kostjuk I, Wishart G, Macpherson A,
Speake B, Noble R, Ionov I and Kutz E (1998).
Effect of vitamin E and selenium supplementation
of cockerel diets on glutathione peroxidase
activity and lipid peroxidation susceptibility in
sperm, testes, and liver. Biol. Trace Elem. Res,
64; 119-132.

Thea M.E, Brandon C, Guillette B and Moore F
(2006). Reproductive dysgenesis in wildlife: a
comparative review. Inter. J. Andrology, 29; 109-
120.

Traber M and Packer L (1995). Vitamin E:
beyond antioxidant function. Am J
ClinNutr,62;1501S-9.

Vijverberg H.P.M and Van den Bercken J (1982).
Actions of pyrethroid insecticides on the
vertebrate nervous system. Neuropathol. Appl.
Neurobiol, 8; 421-440.

.Wang X, Liu S, Sun Y, Wu J, Zhou Y and
Zhang J (2009). Beta-cypermethrin impairs
reproductive function in male mice by inducing
oxidative stress. Theriogenology, 72; 599-611.

Weber C, Podda M, Rallis M, Thiele J, Traber M
and Packer L (1997). Efficacy of Topically
Applied Tocopherols and Tocotrienols in
Protection of Murine skin form oxidative Damage
Induced by UV-Irradiation". Free Radical
Biology and Medicin,22;761-769.

Yousef M, Awad T and Mohamed E (2006).
Deltamethrin-induced oxidative damage and
biochemical alterations in rat and its attenuation
by Vitamin E.Toxicology, 227; 240-247.

Yousef M (2010). Vitamin E modulates
reproductive toxicity of pyrethroid lambda-
cyhalothrin in male rabbits. Food and Chemical
Toxicology,48;1152-1159.

Zaken V, Kohen R and Ornoy A (2001). Vitamins
C and E improve rat embryonic antioxidant
defence mechanism in diabetic culture medium.
Teratology, 64; 33—44.

Zini R, Lamirande E, Gagnon G (1993). Reactive
oxygen species in semen of infertile
patients.Levels of superoxide dismutase and
catalase like activities in animal plasma and
spermatozoa. J Androl;16:183-8.



