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Abstract

Key words

Introduction Uptake of Hexavalent chromium (Cr 6) by the testis and its subsequent
reduction to trivalent chromium is well known. Several studies attributed Cr 6 testicular
toxicity to oxidative stress. Vitamin E is a lipid soluble antioxidant prevents damage to
membranes. Selenium (Se) is an essential micronutrient with an antioxidant activity. This
study aimed to investigate the potential protective role of vitamin E and selenium against
sub-chronic toxicity of Cr 6 on testes of adult male albino rats through biochemical,
cytogenetic and sperm analysis. Methodology: The duration of the present study was six
weeks and was carried out on 60 adult male albino rats. They were divided into 10 rats of six
groups, control group, selenium group (0.5 mg/kg by oral gavage), vitamin E group (125
mg/kg by oral gavage), Cr 6 group (10 mg/kg by oral gavage), Cr 6 + Selenium group and Cr
6 + Vitamin E group. Biochemical, cytogenetic and sperm analysis were done to all groups.
Results: Levels of cholesterol, triglyceride, micronucleus polychromatic erythrocyte, total
sperm abnormality are increased while glucose, serum glutathione-s-transferase, testosterone,
DNA and RNA contents, sperm viability and content decreased. Treatment with Se or vit.E
improved all these effects. Conclusion: Hexavalent chromium induced changes in
biochemical, cytogenetic and sperm analysis, which lead to disruption in reproductive cell
functions. Se or vit. E has the ability for reduction of these deleterious effects.
Recommendation: Since vitamin E and selenium have antioxidant properties and play vital
role in preventing hexavalent chromium induced toxicity, dietary supplementation with them
is recommended for exposed workers and general population.

Hexavalent chromium, testicular toxicity, vitamin E (vit. E) and selenium (Se).

Introduction
xposure to environmental genotoxicants is a
major reason for the increased incidence of
degenerative diseases in human. Genotoxic
agents cause different types of DNA damage in
somatic and germ cells, resulting in induction of
mutation and genomic instability that is the hallmark
of inducing cancer. So, evaluation of genotoxic
potential of environmental chemicals is foremost for
all toxicological studies (Hodjat et al., 2017).
The male reproductive system is highly sensitive to
different environmental factors as drugs, pollution,
radiation and toxicants (D'Cruz et al., 2010).

Therefore, the populations of industrialized
countries have risk of decline fertility rates
(Skakkebaek et al., 2016).

Heavy metal toxicity increased recently as a
result of domestic, industrial and agricultural
activities causing great threat to the ecosystem
(Johnson and Radhakrishnan., 2016).

Testicular uptake of hexavalent chromium
(Cr 6) and its reduction to trivalent chromium (Cr 3)
is well known. Different studies attributed Cr 6
testicular toxicity to oxidative stress (Aruldhas et al.,
2005).
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Testicular membranes are highly rich in
poly-unsaturated fatty acid so they are susceptible to
oxidative stress. Oxidative damage to this poly-
unsaturated fatty acid affect membrane permeability
causing congenital abnormalities in infants or
functional alterations in adults (Anan et al., 2017).

There is global trend toward the use of
natural substance present in medicinal plants and
dietary plants as therapeutic antioxidants as a
prophylactic action. The use of natural antioxidants
would be a promising alternative for synthetic
antioxidants in respect of low cost, highly compatible
with dietary intake and no harmful effects on the
human body (Mohammad, 2017).

Vitamin E (vit. E) is a natural component of
bilayer membrane lipid and thus helps to maintain
membrane stability (Acharya et al., 2004).

Vitamin E able to reduce the induced
oxidative stress in various tissues by lowering
malondialdehyde (MDA) levels and restoring the
levels of glutathione (GSH), super oxide dismutase
(SOD), and catalase (CAT) (Bharrhan et al., 2010).

Selenium is an essential micronutrient in
various aspects of human health (MacFarquhar et al.,
2010). It is one of antioxidants that is the essential in
all biological systems, its presence in the active
center of glutathione peroxidase (antioxidant
enzyme) protects lipid membranes from oxidative
damage by peroxides (Heikal et al., 2012).

So, the present work aimed to investigate the
potential protective role of vitamin

E and selenium against sub-chronic toxicity
of Hexavalent Chromium on the testes of adult male
albino rats through biochemical, cytogenetic and
Sperm analysis.

Materials and methods

The experimental animals:

Sixty adult male albino rats, with average weight
about 180-200 grams (g) for each rat, were used in
this study. The animals were obtained from Helwan
animal breeding farm, Cairo, Egypt.

They were maintained in stainless steel cages
in a well-ventilated animal house at normal
temperature (22°C £ 5°C) under a 12:12-hour light-
dark cycle. They were fed with normal feeding and
water. They were kept under suitable conditions for
one week for adaptation prior to the start of the
experiment.

Ethics statement
The handling of animals was following the rules
for the experimental research ethics approved by
Research Ethics Committee at faculty of Medicine
for Girls Al-Azhar University, Egypt.
Tested Substance:
e Hexavalent Chromium [Cr (6)]: In the form
of potassium dichromate (KCr,07) powder

purchased from Arab Company for Drug
Industries and Medical Appliances, Abidin,
Cairo, Egypt. Its solution was prepared by
dissolving 140 mg of K2Cr207 in 70 ml of
distilled water to give the estimated dose for
each rat.

e Vitamin E (a-tocopherol): in the form of oil
purchased from Cairo Company for
Pharmaceutical and Chemical Industries,
Shubra Cairo, Egypt.

e Selenium: in the form of selenium dioxide
powder purchased from Arab Company for
Drug Industries and Medical Appliances,
Abidin, Cairo, Egypt. Selenium solution was
prepared by dissolving 7 mg of selenium in 28
ml of distilled water to give the estimated dose
for each rat.

Experimental design

Rats were divided randomly into six groups (10 rats

each) as follows:

1. Control group: rats were received normal feeding

and distilled water only).

2. Selenium group: rats were given selenium by oral

gavage (0.5 mg/kg b.wt.) daily for

six weeks according to Ognjanovi¢ et al., (2008).

3. Vitamin E group: rats were given vit. E by oral

gavage (200 mg/kg b.wt daily for
6

weeks according to Uzunhisarcikli et al.,2007.

4. Hexavalent chromium group [Cr (6)]: rats were

given K,Cr,O7 by oral gavage (8 mg/kg b.wt.) daily

for 6 weeks according to Shati (2014).

5. Cr (6) +Se group: rats  were
givenK,Cr,07+selenium  daily
for 6 weeks (their same doses
and route).

6.Cr (6)+vit. E group: rats were given K;Cr,O7+ vit.
E daily for 6 weeks (their same
doses and route).

Serum and tissue collection

At the end of experimental period (6weeks),
the animals were fasted overnight and then
anaesthetized with diethyl ether inhalation and blood
samples were collected by direct puncture of retro-
orbital venous plexus using glass capillaries in sterile
separator. The blood samples were centrifuged at

2000 rpm for 15min, to separate the sera then stored

at -20 °C for assessment of biochemical parameters.

After the collection of blood samples all
animals were sacrificed by cervical dislocation, one
testis homogenate (testis samples were homogenized
in 25 mL saline-merthiolate-triton buffer at
maximum speed (27,000 rpm) for 2 minutes and used
immediately for counting), both epididymis and both
femora from each rat were dissected for cytogenetic
analysis, sperm morphology and sperm count. All
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biochemical, cytogenetic analysis, sperm morphology
and sperm count were done at Cell Biology
Department of National Research Center in Dokki
(Cairo).

Both femurs were dissected and bone
marrow was flushed from the femoral cavity with
fetal calf serum and then smeared on clean slides
(Valette et al., 2002). The slides were air-dried and
fixed in absolute methanol for 5 minutes, followed by
staining in 5% solution of Giemsa at pH 6.8 for 20
minutes (DSouza et al., 2002).The number of 2000
polychromatic erythrocytes (PCEs) were scored per
animal and the number of micronucleated PCEs were
recorded by using high power of the light
microscope.

I-Biochemical evaluation
1) Lipid profile levels including cholesterol
and triglyceride in
testicular tissue according to Richmond,

(1974) and Fossati and Prencipe, (1982)

respectively.

2) Glucose level in testicular tissue according

to (Trinder, 1969).

3) Antioxidant enzymes in the form of serum
glutathione -s-transferase level according to

(Habig et al., 1974).

4) The serum level of testosterone according to

(Rajkowski et al., 1977)
lI-Cytogenetic analysis

1. The total DNA and RNA contents in
testicular tissue according to Dische and

Schwartz  (1954) & Dische, (1957)

respectively after doing nucleic acids

extraction according to (Pears, 1985).

2. Micronucleus polychromatic erythrocyte
(MNPCEs) in femur
bone marrow to detect DNA damage according
to (Salamone et al., 1980).
lll- Sperm analysis
Sperm morphology and sperm count were
evaluated according to Wyrobek et al., (1984).
Statistical Analysis
All data were statistically expressed as means
+ SD and compared using the one-way analysis of
variance (ANOVA) followed by Tukey’s post hoc
test. Level of probability (P-value) less than 0.05 is
used as the criterion of significance. Statistical
analysis was performed using the Statistical Package
for the Social Sciences, Version 22 for Windows
(California, USA).
Results
Lipid profile levels including (cholesterol and
triglyceride) were significantly increased in Cr (6)

treated groups compared to control group. Co-
administration of Cr (6) with vit.E caused significant
decrease in cholesterol level only while Se caused
significant decrease in both cholesterol and triglyceride
levels (table 1).

Regarding glucose level in testicular tissue;
data in table (2) revealed that, animals treated with Cr
(6) showed significant decrease in the testicular
glucose level compared to control group. Co-
administration of either vitE or Se caused
insignificant increase in testicular glucose level.

There was high significant decrease in total
content of DNA and RNA in testicular tissue in Cr
(6) treated groups as compared to control group. Both
Se or vit. E showed improvement of the total content
of DNA and RNA in testicular tissue with better
effect in the vit. E group (table 3).

Animals treated with Cr(6) showed
significant decrease in the serum testosterone
hormone level compared to control group. Co-
administration of either vit.E or Se caused significant
increase in its level with better effect in the vit. E
group (table 4).

Regarding the antioxidant glutathione -s-
transferase Cr (6) showed significant decrease in its
level; both vit.E and Se caused significant increase in
its level with better effect in the vit. E group (table 4).

Table (5) and fig (2) showed that animals
treated with Cr(6) have significant increase in the
frequencies of micronuclei polychromatic
erythrocytes in bone
marrow cells compared to control group in (fig.1).
Co-administration of Se caused significant decrease
in its frequencies but the effect of vit. E was
insignificant.

Table (6) illustrated that rats exposed to Cr
(6) showed significant
increase in sperm abnormalities in form of amorphous
or banana head and coiled tail compared to control
group. Co administration of either Se or vit. E
significantly decreased these abnormalities with better
effect in the vit. E group.

Also, a significant reduction in sperm count
was observed in rats exposed to Cr (6) compared to
control rats. In addition, concomitant administration of
Se or vit. E significantly improved total sperm count
with better effect to vit. E.

As regarding viability rate, it was observed
that rats
treated with Cr (6) showed significant decrease in the
number of living sperms as compared to control group.
While administration of Se or vit E improved viability
rate with better effect to vit.
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Table (1): ANOVA statistical analysis for changes in lipid profile levels (cholesterol and triglyceride) induced
by Cr (6) sub-chronic toxicity in testes of adult male albino rats and the possible protective role of Se or vit. E

Groups Cholesterol Triglycerides
n=10rats/group mg/g mg/g

Mean + S.D. Mean + S.D.

Control group 157.626 + 2.464 54.796+3.550

Vit. E group 157.037 + 2.373°? 53.782+2.8182

Se group 157.270 + 2.345% 54.589+2.862 2

Cr(6) toxicity 262.880 +4.850** 97.67+5.619**
Cr(6)+vit.E 161.730 + 1.651* 56.278+5.619°
Cr(6)+Se 161.889 + 1.664* 57.276+2.837*

Se= selenium; vit. E= vitamin E; Cr(6)= hexavalent chromium; n= number; S.D.= standard deviation; comparison
is done with the control group: a=non-significant p >0.05 ** = highly significant (P<0.01). *= significant (P<0.05)

Table (2): ANOVA statistical analysis for changes in glucose level induced by Cr (6) sub-chronic toxicity in
testes of adult male albino rats and the possible protective role of Se or vit. E

Groups Glucose mg/g
n=10rats/group Mean + S.D.
Control group 224.16 £2.78

Vit. E group 216.21 £ 8.03°
Se group 213.53 +7.702
Cr(6) toxicity 104.833+3.833**
Cr(6)+vit.E 173.595+1.9402

Cr(6)+Se 173.755+1.952 2

Se= selenium; vit. E= vitamin E; Cr(6)= hexavalent chromium; n= number; S.D.= standard deviation; comparison
is done with the control group: a=non-significant p >0.05 ** = highly significant (P<0.01). *= significant (P<0.05)

Table (3): ANOVA statistical analysis for changes in the total DNA and RNA contents induced by Cr (6) sub-
chronic toxicity in testes of adult male albino rats and the possible protective role of Se or vit. E

Groups DNA  (mg/gm tissue) RNA (mg/gm tissue)
n=10rats/group Mean + S.D. Mean £ S.D.
Control group 0.409 £ 0.16 0.313 +£0.018

Vit. E group 0.442 + 0.0282 321 £0.031°
Se group 0.414 £ 0.015° 0.319 £ 0.013?
Cr(6) toxicity 0.225 £ 0.25** 0.207 £ 0.013**
Cr(6)+vit.E 0.392 + 0.067* 0.269 + 0.021*
Cr(6)+Se 0.367 + 0.051* 0.252 + 0.023*

Se= selenium; vit. E= vitamin E; Cr(6)= hexavalent chromium; n= number; S.D.= standard deviation; comparison
is done with the control group: a= non-significant p >0.05 ** = highly significant (P<0.01). *= significant (P<0.05)

Table (4): ANOVA  statistical analysis  for  changes in  the  serum levels  of
testosterone hormone and antioxidant glutathione -s-transferase induced by Cr (6) sub-chronic toxicity in
adult male albino rats and the possible protective role of Se or vit. E

Groups Testosterone ng/ul glutathione -s-transferase (U/L)
n=10rats/group Mean + S.D. Mean + S.D.

Control group 15.49+0.631 1496.154+108.254
Vit. E group 15.81+2.161° 1530.512+130.087 2
Se group 15.51+0.972° 1513.1074£122.9712
Cr(6) toxicity 7.45+0902** 527.254+66.985**
Cr(6)+vit.E 13.8+£0.65* 1259.664+52.764*
Cr(6)+Se 12.98+0.573* 1245.559+50.603*

Se= selenium; vit. E= vitamin E; Cr(6)= hexavalent chromium; n= number; S.D.= standard deviation; comparison
is done with the control group: a= non-significant p >0.05 ** = highly significant (P<0.01).*= significant (P<0.05)
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Table (5): ANOVA statistical analysis for changes in the frequencies of micronuclei polychromatic
erythrocytes in bone marrow cells (no. of examined cells =2000 in each group) induced by Cr (6) sub-chronic
toxicity in adult male albino rats and the possible protective role of Se or vit. E

Groups

n=10rats/group

Micro nucleated polychromate erythrocyte (MNPL)

Control group 9.2+1.778
Vit. E group 8.3+1.7922
Se group 85+15¢
Cr(6) toxicity 24.6 + 3.040**
Cr(6)+vit.E 10.311 +1.925%
Cr(6)+Se 11.60 + 1.333*

MNPL: micro nucleated polychromate erythrocyte, Se= selenium; vit. E= vitamin E; Cr(6)= hexavalent chromium;
n= number; S.D.= standard deviation; comparison is done with the control group: a= non-significant p >0.05 ** =
highly significant (P<0.01).*= significant (P<0.05).

Table (6): ANOVA statistical analysis for changes in the Sperm (sperm abnormality in head and tail, total
abnormality, total content and viability%) induced by Cr (6) sub-chronic toxicity in adult male albino rats
rotective role of Se or vit. E

and the possible

Sperm abnormality Total abnormality | Total Viability
Amorphous head | Banana head | Coiled tail Mean+SD sperm %
Groups Mean+SD MeanzSD | MeantSD count (Live/
n=10rats/group Millions/gm | dead+live)
testes Mean+SD
Mean+SD
Control group 26112 1.5+£1.290 | 1.3+ 0.9 51+241 33.150 + 73.8%+
1.934 4.020
Vit. E group 2.4 +1.28° 1.2+1.6682 | 1.1+0.793 4.7 £1.921° 358256+ |75.9%
2 2.0682 +3.9362
Se group 2.5+1.305° 1.3£1.2692 |1.2 +0.780 5+2.0022 34.200 £ 74.8% +
2 1.5892 4.0192
Cr(6) toxicity 13.4 +2.245%* |12.9+2.385**| 125 38.8 £ 4.214** 23.400 £ 57% +
3.775** 1.431** 3.742**
Cr(6)+vit.E 3.7+1.418* 2.3+1.1* 19+ 7.9 +3.256* 31.250 + 70.9% +
1.446* 1.799* 2.914*
Cr(6)+Se 4 +1.732* 2.5+1.66* 2.4 8.9+ 3.789* 29.150+ 69.5% +
+1.491* 1.125* 3.772*

Se= selenium; vit. E= vitamin E; Cr(6)= hexavalent chromium; n= number; S.D.= standard deviation; comparison
is done with the control group: a= non-significant p >0.05 ** = highly significant (P<0.01).*= significant (P<0.05)

Figure (1) Normal polychromatic erythrocytes

in bone marrow of control (Giemsa stain, x 100)

Figure (2) Micro nucleated polychromatic erythrocytes
in bone marrow of rat exposed to Cr (6) intoxication
(Giemsa stain, x 100)
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Figure (3) A photomicrograph ;n:noraal
sperm morphology showing head and tail normal in

control rats (Eosin stain, x 400)

Figure (4) A photomicrograph of sperm head

abnormality showing amorphous head in rats exposed

to Cr (6) (Eosin stain, x 400)

Figure (5): A photomicrograph of sperm

abnormality showing coiled tail in rats exposed to Cr

(6) (Eosin stain, x 400).

Discussion

Chromium compounds are extremely toxic
(Jabbonska-Czapla, 2014). It is widely used in
industry and its exposure has been involved in many
disorders as  cytotoxicity, genotoxicity and
nephrotoxicity (Fatima and Mahmood, 2007).
Numerous epidemiological studies have reported a
high incidence of lung cancer among workers
exposed occupationally to Cr(6) by inhalation also
chromate is a very common contaminant in drinking
water (Sun et al., 2015).

Chromium 6 produced testicular lesions and in
turn  spermatogenic arrest, and so reducing
epididymal sperm number (Afonne et al., 2002).

Selenium (Se) is an essential component of
many enzymes as selenoprotein P (SeP), glutathione
peroxidase (GPx), and thioredoxin reductase (TR)
(Saito et al., 2003). It is known, that Se has protective
role against the toxic actions of heavy metals
(Ognjanovic¢ et al., 2008).

Vitamin E (a-tocopherol), is a chain breaking
antioxidant existing in plasma and cell membranes. It
eliminates alkoxyl radicals and lipid peroxyl, inhibits
the chain reaction of lipid peroxidation and enhances
the production of scavenger antioxidant enzymes
(Balakrishnan et al., 2013).

Figure (6): A photomicrograph of sperm
abnormality showing bannana head in rats exposed
to Cr (6) (Eosin stain, x 400).

So, the present work aimed to investigate the
potential protective role of vitamin E and selenium
against sub-chronic toxicity of hexavalent chromium
on the testes of adult male albino rats through
biochemical, cytogenetic and Sperm analysis.

In the current study, Cr (6) significantly
increased both cholesterol and triglyceride levels in
the testes of adult male albino rats. While the
testicular glucose level showed significant decrease.
Co administration of Cr (6) with vit.E succeeded to
decrease cholesterol level only, while Se caused
significant decrease in both cholesterol and
triglyceride levels. Regarding glucose either vit.E or
Se insignificantly increased its level.

These results were coincided with Shil and
Pal (2017) who found marked decrease in liver
glycogen in mice model and explained this as a result
of renal glycosuria that caused by impairment of renal
reabsorption of glucose. Also, Ahmad et al. (2011)
who reported that Cr (6) exposure causes
hypoglycemia.

Myers et al. (2011) explained the defect in the
glycolytic activity by Cr(6) as a result of conversion
of hexavalent Cr(6) to trivalent Cr-ATP complex that
acts as competitive inhibitor for different ATP-
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dependent enzymes and several kinases involved in
glycolysis.

While Saha et al. (2017) found increase in
plasma glucose and cholesterol levels of the exposed
rats to Cr (6) and Yousif and Ahmed (2009)
attributed that to defect in utilization of these
nutrients at tissue level due to toxicity of Cr (6).

Chromium (6) increased cholesterol level in
cells by upregulating  cholesterol-synthesizing
enzymes (Guo et al., 2013). Accumulation of
cholesterol and triglyceride in chromium-exposed
tissue resulted in fatty infiltration of that tissue (Shil
and Pal, 2017).

Ahmad et al. (2011) reported that as a
compensatory mechanism of carbohydrate and protein
depletion in Cr (6) intoxication it may induce increased
expression of fatty acid synthase and stimulate
isocitrate dehydrogenase in the liver tissue to promote
lipogenesis.

Hypoglycemia stimulates cortisol secretion
causing breakdown of fat and mobilizes free fatty acids
to the liver, promoting the synthesis of triglyceride and
cholesterol (Wang et al., 2012)

In the current study there was high
significant decrease in total content of DNA and
RNA in testicular tissue in Cr (6) treated groups as
compared to control group. Both Se or vit. E showed
improvement of the total content of DNA and RNA

in testicular tissue with better effect in the vit. E
group. These results were in agreement with
Elgharabawy and Emara (2014) who reported that Cr
(6) increased production of hydroxyl radicals
resulting in appreciable DNA damage.

Aruldhas et al. (2005) supported these
results as they stated that direct interaction of reactive
chromium intermediates with DNA leading to DNA-
chromium binding, DNA-protein crosslinks and
DNA-DNA crosslinks and they added that interaction
of chromium with GSH results in strand breaks and
chromium-DNA binding. Chen et al. (2012)
attributed the DNA damage to the reactive oxygen
species ROS that can convert fatty acids to toxic lipid
peroxides and could damage every major cellular
component.

Regarding the antioxidant glutathione -s-
transferase (GST) in the present study; Cr (6) showed
significant decrease in its level; both vit.E and Se
caused significant increase in its level with better
effect in the vit. E group.

This result was in accordance with kim et al.

(2012) who found significant decrease in GST in the
testicular and epididymal tissues.
However, Aruldhas et al. (2005) found increased
concentration of GSH in the testes of monkeys
exposed to chromium and they attributed that to its
action as a protector of spermatogonia.

Micronucleus (MN), chromatin-containing
bodies, a microscopically visible round or oval
cytoplasmic chromatin mass in the extranuclear
vicinity, originate from aberrant mitosis and consists
of chromatid fragments, eccentric chromosomes, or
whole chromosomes, that failed to reach spindle
poles during mitosis. The micronuclei (MN) assay is
a minimally invasive method as an evidence of
chromosomal damage (Arul et al., 2017). It is used to
detect the genotoxic effects of environmental
mutagens (Shruthi and Vijayalaxmi, 2016). The
incidence  of  micronucleated  polychromatic
erythrocytes (MnPCEs), caused appearance of some
changes in polymorphism band patterns, and induced
different histopathological lesions in the livers,
kidneys, and testis (Khalil et al., 2008).

In the present study Cr (6) showed

significant increase in the
frequencies of micronuclei polychromatic
erythrocytes (MN-PCEs) in bone

marrow cells compared to control group. Co-
administration of Se caused significant decrease in its
frequencies but the effect of vit. E was insignificant.

This result was in agreement with Garcia-
Rodriguez et al. (2013) who stated that the
genotoxicity of Cr (6) was noted by significant
increase in MN-PCEs. And they added that free radical
formation may play an important role in Cr (6)-
mediated DNA damage and apoptosis.

Nassar et al. (2012) explained the formation
of micronuclei in bone marrow cells in Cr (6) toxicity
to chromosomal breakage.

Animals that treated with Cr (6) in the
current work showed significant decrease in the
serum testosterone hormone level compared to
control group. After co-administration of either vit.E
or Se its level significantly increased and the better
effect was with vit. E. These results were supported
by Holdcraft and Braun (2004) who stated that Cr
exposure resulted in decline of antioxidants as SOD,
catalase and GSH activities and increased production
of ROS beyond the accepted limit resulting in defect
in Leydig cell functions that plays important role in
decreasing testosterone production.

Elgharabawy and Emara (2014) reported
that Cr activates hypothalamo-pituitary adrenal axis
which in turn stimulates rapid release of corticotropin
releasing hormone, corticotropin and glucocorticoids,
resulting in a fall of plasma LH and testosterone
levels.

Also, Cr induces generation of ROS and
disruption of blood—testis barrier with consequent
accumulation of Cr in the testis (Acharya et al.,
2004).

Data of the present study illustrated that rats
exposed to Cr (6) showed significant increase in sperm
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abnormalities in the form of amorphous or banana
head and coiled tail compared to control group.
Coadministration of either Se or vit. E significantly
decreased these abnormalities with better effect in the
vit. E group. This was supported by Aruldhas et al.
(2005) who found that occupational exposure to Cr 6
lead to abnormal semen quality in men.

These abnormalities could be due to
epididymal dysfunction and hyperlipidemia that may
alter the sperm maturation process as mentioned by
Biswas et al. (2017).

In the current work, a significant reduction in
sperm count was observed in rats exposed to Cr (6)
compared to control rats. In addition, concomitant
administration of Se or vit. E significantly improved
total sperm count with better effect to vit. E.

This result coincided with kim et al. (2012)
who found that Cr (6) increased the sperm abnormality
and reduced sperm count. And this could be due to
lipid peroxidation that cause DNA and protein damage,
which in turn led to sperm degradation and infertility
as mentioned by Elgharabawy and Emara (2014).

Also, Vernet et al. (2004) stated that sperm
cell is more susceptible to peroxidative damage,
because of its high concentration of polyunsaturated
fatty acids and low antioxidant capacity. Chromium
exposure interferes with spermatogenesis and reduces
the epididymal sperm number (Afonne et al., 2002)

Johnson and Radhakrishnan (2016) in their
study observed testicular impairment and inhibition of
spermatogenesis and attributed that to the direct
cytotoxic effects of heavy metals as well as disruption
of endocrine function.

Hatamoto et al. (2006) attributed the
reduction in semen quality, decreasing sperm count
and motility to ROS production, they can also increase
sperm defects and impairment of antioxidant synthesis.
While, Elgharabawy and Emara (2014) attributed this
to the ability of Cr(6) to induce DNA damage in germ
cells leading to altered sperm morphology.

As regarding viability rate in the present
study, it was observed that Cr (6) showed significant
decrease in the number of living sperms as compared
to control group. While administration of Se or vit. E
improved viability rate with better effect to vit. E.

Aruldhas et al (2005) reported that at
different stages of germ cell development; it requires
some nutrients, as lactate, pyruvate, fatty acids and
regulatory peptides, Cr (6) toxicity affects the supply
of such nutrients resulting in premature germ cells
death. Production of ROS causes loss of sperm
motility by decomposing sperm plasma membrane,
due to rapid loss of intracellular ATP leading to
damage in the sperm flagellum.
Also, activity of Na+-K+-ATPase is highly sensitive to
ROS, thus depletion of Na+-K+-ATPase can be a good

reason for the reduction of sperm motility
(Elgharabawy and Emara, 2014).

Marouani et al. (2017) stated that Cr (6)

produces morphological alteration of the seminiferous
tubule with enlarged intracellular spaces, prominent
decline in sperm count and motility, and toxic changes
in epididymal spermatozoa and Leydig cells'
architecture.
Endogenous and exogenous antioxidants could protect
tissues and cells from destructive effects of ROS and
other free radicals (Hosseini et al., 2012) and this
supported what was observed after administration of
Se or vit E in the current study.

Conclusion

Considering the results obtained from the present
study it can be concluded that, exposure of rats to Cr
(6) affect the testes and induced changes in the
studied biochemical and cytogenetic parameters,
which will lead to disruption in reproductive cell
functions. In addition, the antioxidative effect of Se
or vit E play an important role in testes protection
from cytogenotoxic effects of Cr (6) and it is
beneficial in lowering the sperm abnormalities.

Recommendation

Where the controlling process to limit uses of Cr (6)
is not easy to reach so, there is a need to in rich our
diet with antioxidants compounds as Se or vit E to
prevent cellular damage that occur due to oxidative
stress.
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