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1-Introduction

ABSTRACT

This study was designed to evaluate the protective role of beetroot

juice against the toxicity of cadmium chloride (CdCly,) in male albino
rats.

The study included 20 male albino rats ages ranged between (2-3
months) and weights ranged between (220-260g), which were randomly
distributed into 4 groups, the first group that has been promised to
control group was given distilled water, the second group was given
beetroot juice 10 ml/kg b.w., group third was given at a dose of cadmium
chloride 5 mg/kg b.w. for 30 days, which promised an infected control,
and the fourth group were treated beetroot juice 10 ml/kg b. w. with
cadmium chloride.

The results showed that the treatment of animals cadmium chloride led
group to a significant decrease (P < 0.05) in the hormonal serum, to
negative effects on of the natural shape of the sperm and to negative
effects cleared on histological in testes tissues compared with the control
group, In general has dosage rats treatment cadmium chloride juice of
beetroot, to the positive improvement for most of the values of previous
indicators has led to increase significantly, the concentration of the LH,
FSH and Testosterone hormone , to an improvement in the natural shape
of the sperm, decreased significantly in the form abnormal sperm, led to
an improvement cleared tissue in these totals became approach with
what has been observed in the control group.

Recently, the reproductive toxicity caused by heavy
metal pollution has been a matter of increasing
concern. Cadmium, which is one of the most common
environmental and occupational metallic toxicants,
has also been demonstrated to potentially threaten
human health [1-2]. Cadmium is a potent heavy metal
carcinogenic to animals[3] and humans[4]. The
gonads, ventral prostate, liver and kidney are target
sites for cadmium toxicity in rodents[5-6]. It has been
reported to exert its genotoxicity via the production
of reactive oxygen species and by inhibiting cell
proliferation and DNA replication[7].

However, previous studies on cadmium-induced
toxicity in the male reproductive system focused
more on the interference with spermatogenesis [8],
damage to nuclear DNA [9] , and causes of apoptosis
[10], while the toxicity and mechanisms of cadmium
in mature spermatozoa are still unclear.

43

Beetroots contain a biologically active betalains:
Betacyanins and betaxanthins. Betacyanins are red-
violet pigments: betanin, isobetanin, neobetanin,
betanidin, and isobetanidin, while betaxanthins (red
pigments) are represented by vulgaxanthin | and
vulgaxanthin I1. Rich sources of betacyanins are such
plants as beetroot (Beta vulgaris L. ssp. vulgaris),
cactuses of genera Hylocereus and Opuntia, and
many flowering plant species of the family
Amaranthaceae [11,12].

In addition diverse polyphenols red beetroot contain
betalains, a family of non-phenolic and water-
soluble anti - oxidants which comprise red
betacyanins and yellow betaxanthins [13], other
active chemicals, beetroots contain aunique class of
water-soluble,  nonphenolic  antioxidants, the
betalains, including two classes of compounds, red
betacyanins  (principally betanin) and yellow
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betaxanthines. The antioxidant effects of betalains
have been demonstrated mainly in various in vitro
experiments [13].

The beetroot has a role against the toxicity of
chemicals that it function induced by carbon
tetrachloride (CCIl4) and reduced plasma protein
carbonyls and DNA damage in blood leukocytes [14].
Beetroot contains a large amount of pigments such as
betax- anthins and betacyanin of the betalain family,
a group of water-soluble nitrogen containing
pigments derived from betalamic acid and most
studies indicate betalains as health protective mol-
ecules in beetroots. Betalains are related to anti-
oxidative stress, anti-inflammation and antitumor
effects of beetroots [15].

2-Material and Methods

2-1-Experimental Design:

Animals were randomly distributed into four groups
as follows:

Group 1 —Animals were given distilled water and
kept as control.

Group 2 — Animals were given beetroot juice 10 ml /
kg b.w. for 30 days[16].

Group 3- Albino rats were treated at a dose of
cadmium chloride 5 mg/kg b.w for 30 days, which
promised an infected control [17].

Group 4 — Animals were given beetroot juice 10 ml
/ kg b.w. with cadmium chloride 5 mg/kg b.w for 30
days .

2-2-Preparation Beetroot Juice:

The beetroots were washed with tap water, cut into
small pieces. The juice of the freshly chopped
beetroots were prepared by an electric blender and
then filtered through a stainless steel strainer by
sterile gauze, then kept at 4 ° C until use without
dilution or addition[16].

2-3-Blood Collection

At the end of each experiment, animals have been
fasted for 8 hrs and sacrificed after chloroform
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anesthesia . Blood samples have been taken by Heart
puncture and allowed to clot. Serum was separated by
centrifuging at 2500 rpm for 15 min by using
Centrifuge and micropipette then serum were stored
in the deep freeze (-45C°).

2-4-Sperm Preparation and Staining

After cutting his right epididymis in alfslgi salt
(0.9)% waltsbigh A drop of semen solution was taken
on a clean, dry glass slide. A similar amount of eosin-
ncrosin dye was added and then mixed well and
spread on the slide to make a small swab to observe
the shape of the sperm and its vitality by means of a
light microscope .[18]

2-5-Assays for Serum FSH, LH and Testosterone
Serum level of FSH , LH and Total Testosterone have
been measured by VIDAS technique using the ELFA
technique (Enzyme Linked Fluorescent Assay) The
assay principle combines an enzyme immunoassay
sandwich method with a final fluorescent detection
(ELFA) by using a Biomerieux kit for all of the three
hormones [19].

2-6-Histological examination

The tissues for histological examination were fixed in
10% formalin since 24 hours, dehydration by ethyl
alcohol in increasing concentrations (70%, 80%,
95%, 100% and100%), clearing with xylene and then
embedded with paraffin. When analyzed, all paraffin-
embedded tissue was sectioned at 5 um ,and stained
with Hematoxylin and eosin. These specimens were
examined under a light microscope at 40X
magnification power. Corresponding digital images
were captured for later analysis [20].

2-7-Statistical Analysis

The statistical analysis of the results was carried out
by the ANOVA Analysis of Variance. The
differences were determined by Duncan's multiple
ranges and at a significant level (P<0.05) .

3. Results

3-1 Hormonal variables

arameters LH FSH Testosterone

Group (mlIU/ml) (mIU/ml) (ng/ml)

Control 3.68+0.22 | 1.82 +0.15 | 2.52+0.21
a a a

beetroot juice 3.36+0.12 | 1.48+0.18 | 2.42+0.14
a a a

Cdcl2 228+0.12 | 0.8+0.14 1.32£0.12
b b b

Cdcl2 + beetroot juice | 3.24+0.9 | 1.64+0.16 | 2.64 +0.16
a a a

o Values represent the arithmetic average + standard error.
e The vertically different letters mean a significant difference at a significant level ( P < 0.05).

e Number of animals 5 per group.
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3-2- Histological

Fig (1) A section in the rat testicle, The control group shows the sperm fr-matlon stages within the
seminal tubules. The primary spermatocyte (PS), the secondary spermatocyte (Ssp) and the spermatid
(ST) appear as the mature sperm (S) And the possibility of observing the Leydig cells (LC) H & E 400X.

Fig (2) A Section in the rats testicle The cadmium chloride treatment group shows necrosis (N) within the
seminal tubule wall and the appearance of the primary spermatocyte (PS) only with the absence of the
mature sperms. H & E 400x.

Fig (3) A section in the rats testicle The beetroot j jUIce treatment group shows the sperm formation stages
within the seminal tubules as the primary spermatocyte (Ps) and the secondary spermatocyte (Ssp)
appear as the mature sperms (S) H & E 400X.
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Fig (4) A section segment in the testis of the rats The treatment of cadmium chloride and beetroot juice

shows the stages of sperms formation within the seminal tubules as the primary spermatocyte (PS), the
secondary spermatocyte (Ssp) and the spermatids (ST) appear as mature sperms (S) H & E 400X.

3-3- sperms parameters

Fig (5) The control group shows :.A -sperm without a tail, B-normal sperm. E & N 400X

Fig (6) The beetroot juice treatment group shows : Normal sperm . E & N 400X

Fig (7) The beetroot juice treatment group shows Normal sperm . E & N 400X
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Fig (8) The treatment of cadmium chloride and beetroot juice shows: Normal sperm . E & N 400X

Fig (9) The CdCI2 treatment group shows defective and cured tail sperm. E & N 400X

Fig (10) The CdCI2 treatment group shows Sperm cured with tail. E & N 400X

Fig (11) The CdCI2 treatment group shows defective head sperm. E & N 400X

Fig (12) The CdCI2 treatment group shows A- defective head sperm and B- defective tail sperm. E & N
400X
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Fig (13) The CdCI2 treafment group shows A- defective head sperm and B-normal sperm. E & N 400X
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Fig (14) The CdCI2 treatment group shows A- Sperm poly tail and B- defect tail . E & N 400X

BENEEPAT

Fig (15) The CdCI2 treatment group shows A- cured neck sperm and B- sperm tow head . E & N 400X
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Fig (16) The CdCI2 treatment group shows sperm with abnormal tail. E & N 400X

4-Discussion breakdown leading to oxidative damage. The
The present study was devised to assess the effect of effective oxygen varieties produced by cadmium
CdCl2  toxicity on  certain  andrological, toxicity break down Leydig cells, responsible for the
endocrinological and biochemical parameters of adult ~ secretion of testosterone . [25].

male rats.[21] The histological examination of the males of the rats

Exposure to environmental pollutants has been shown ~ showed the control group and the range of the
to adversely affect testicular function by affecting the ~ beetroot juice, the normal shape of the spermatozoa
pituitary gland to reduce the secretion of LH hormone ~ and the regularity of its forms and the presence of the
while reducing the susceptibility of Leydig cells to ~ basic stages of sperm generation, known as
the production of testosterone . [22,23],0r may be due ~ Spermatogenesis, with the link between the tubules
to the effect of cadmium on the pituitary gland, which and the cells of Leydig and Sertoli responsible for the
affects the cells producing secretion of LH hormone  natural development of healthy sperm.

and FSH and then decrease their level in the blood. ~ While the tissue test showed significant changes in
[24]. the testicular tissue of the male group of rats treated

The increase in oxidation of fat due to free radical with cadmium Chloride, which leads to the occurrence
reaction and the lack of antioxidants lead to tissue ~ Of oxidative stress, cadmium shows the tissue
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necrosis (N) within the spermicidal wall and the
appearance of primary sperm cells (PS) only with the
formation of mature sperm With very few sperm cells
and loss of most sperm formation .

Cadmium can cause a significant increase in the
reactive oxygen species (ROS) in the semen, causing
subversion of the DNA and activation of the
peroxidation of unsaturated fatty acids in the
membranes of sperm cells lining the spermatozoa
(Sertoli and Spermatogenesis ), destroying them or
leading to death Sperm through changes in the nature
of proteins in the plasma membrane of the sperm
.[26,27]

In addition, increasing the number of reactive oxygen
species (ROS) in the semen, which leads to DNA
damage to the energy houses, causing genetic
mutations leading to a defect in the construction of
proteins and then lead to a defect in the transmission
chain of electrons and thus decrease in production
Energy (ATP) This affects the bacterial cells which in
turn affect the process of sperm origination [28].
Treatment of male rats treated with cadmium chloride
at a dose of 5 mg / kg bw resulted in significantly
significant changes in P < 0.05 in sperm parameters
compared to control group. Heavy metals, including
cadmium, were shown to cause oxidative stress by
generating active oxygen species [29].

Effective oxygen species destroy the fat structure of
the plasma membrane, which is accompanied by loss
of mobility and deformation of the midwives .[30,27].
The cause of deformity in the midwifery is due to the
low level of fructose in semen. Fructose is produced
in the seminal vesicles and its production is
controlled by male hormones in the testicle .[31]

That Lack of hormones leads to fructose deficiency or
even disappearance of semen, and the lack of male
hormones is associated with increased production of
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in the number of mutated sperm in animals treated
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the vascular epithelium and its damage Which lead to
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degeneration and testicular degeneration. [32]
Beetroot pomace showed the antiradical activity
towards DPPH and hydroxyl radicals , beetroot juice
has a protective role against the toxicity of harmful
chemicals such as protected male rats from oxidative
stress induced by carbon tetrachloride (CCI4) and
reduced plasma protein carbonyls and DNA damage
in blood leukocytes . [14]

Beetroot contain potent antioxidants to protect the
rat's male organ from the toxicity of cadmium
chloride , beetroot is a rich source of potent nutrients
including magnesium, sodium, potassium, vitamin C
and betaine. Results from several in vitro studies have
demonstrated that betalains from beetroots possess
powerful antiradical and antioxidant activity . [33]
Besides other active chemicals, beetroots contain a
unique class of water-soluble, nonphenolic
antioxidants, the betalains, including two classes of
compounds, red betacyanins (principally betanin) and
yellow betaxanthines. The antioxidant effects of
betalains have been demonstrated mainly in various
in vitro experiments[13].

5-Conclusions

The current study found that beetroot juice has a
protective role in protecting the male reproductive
system against the toxicity of cadmium chloride ,So
as to possess beetroot compounds, Flavonoids and
total flavones, which promote reproductive function
and increase antioxidant enzymes.
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