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Abstract
The current study was carried in physiology and pharmacology department at college
of veterinary medicine, Al-Qadiysia University. The aim of this study was clarified
the effect of Coenzyme Q10 in improvement of reproductive efficiency in male
Wister rats after exposed to oxidative stress by lead acetate.40 male rats at 60 days old
with 135+11gm in weight were divided into four equal groups, The first group was
given distilled water with orally gavage for 60 days as control group (C).The second
group (T1)wasgiven CoQ10 (200mg/kg/b.w)for 60 days , while the third group (T2)
given lead acetate (10mg/kg/b.w) for 60 days. The forth(T4) group was gives lead
acetate (10mg/kg/b.w) for 30 days then given CoQ10 for 30 days. At 60 days of
experiment all animals were sacrified, sample of testis taken for measure the gene
expression of(CYP17 and CPY11), gene expression results were revealed that there is
up regulation (p<0.05) in T1 compared with T2.
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Introduction

It is well known that Coenzyme
Q (CoQ) or ubiquinone is an essential
vitamin-like compound which found in
most organisms (1). Interestingly,
CoQ10 has many biochemical roles. It
can work as an intermediate role of the
electron  transport  system in
mitochondria, plays a crucial role in
production of adenosine triphosphate
(ATP) and cellular respiration (2).
Another study hypothesized that
CoQ10 prevent lipid peroxidation in
most subcellular membranes (3,4) .
The effect of ubiquinol could be
extending to proteins and DNA
Furthermore, CoQ10 has direct role as
an antioxidant function. There is many
evidence proved that CoQ10 can take
role in antioxidant therapy, due to its
role in mitochondria and antioxidant
action (5). Further study in human
revealed that CoQ10 has been shown
to be a valued element in treating
cardiovascular (6,7), male infertility
(8), neurodegenerative (9) and cancer
(10). Interestingly, studies revealed
that CoQ10 has the ability to inhibit
oxidative damage and enhance DNA
repair enzyme activity in human
cultured lymphocytes (11). Co-enzyme
Q10 could make ATP and performing
as a vital antioxidant. Furthermore, it
could associate with the revival of
many antioxidants and restrain cell
death by induce cell growth 12).

Lead is a toxic metal, which
can work in organic (Tetraethyl lead)
and inorganic (lead acetate, lead
Materials and Methods
Cells and culture conditions
In this experiment we used (40) adult
male Wister rat (average weight was
135+ 11) were obtained from animal
house in veterinary medicine collgein

chloride) forms in environment. It can
release from industrial discharge,
automobile fuels and paints (13). The
effect of this metal is less danger in the
public than the industries. It was
reported that, human can exposure to
lead through inhalation (15-30%) as
well as 70-85% of lead from food and
drinks through the gastrointestinal tract
(14). Consequently,

lead acetate can affect the
development and maturation of the
ovarian follicles in female(15).While
in men, mainly in professional
workers, lead exposure results in
many discord such as infertility,
cellular  degeneration ,  sterility
testicular  atrophy, reductions in
somniferous tubule diameter (STD)
and sperm count. All of these discords
depending on the dose and time of
exposure to lead acetate .In animal
models, lead exposure consistently
decreases male reproductive function.
(McGivern, 1991) report that the
effects of lead on adult rat testis caused
testicular necrosis and atrophy in
rodents. It is well known that exposure
to some materials or elements through
the critical period of development
might affect the adult life. The aim of
this studies was to investigate the
possibility of using Co enzyme Q10 to
improve the efficiency of reproductive
system that exposed to Oxidative stress
(lead acetate ) by using estimating the
CYP17,CYP11 Gen expression using
R-T_PCR for testis.
AL-Qadysia university. These animal
reared under controlled conditions
(12L:12D at 22C*) , fed standard
laboratory food (19% protein ratio
and  3000kilocalories energy ) and
drinking distilled water(Shittuet al.,
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2007). 40 adult male wister rats
divided randomly into 4 groups each
group consist of (10) males and we
recorded the primary weight of
animals after 5 days of
acclimatization, that all groups treated
as fallowing .

1- Control  Group : given the
standard food and distilled water.

2- The first treated Group (T1)
given co enzyme Q10 in a dose of
200mg  \kg b.w\day. For 60
consecutive days.( Safarinejad,2009)
3- The second Treated Group
(T2) given lead acetate in a dose 10
mg /kg /b.w. for 60 days
(Yousif,2010)

4- The Third Treated Group (T3)
given lead acetate for 30 days then

given co-enzyme Q10
(200mg/kg/b.w)for 30 days
Primers:-

The primers were used in this study,
GAPDH gene primers used as
Housekeeping gene, CYP17 gene and
CYP11A1 gene primers used as target
genes for testosterone gene
expression. The sequence of genes
was obtained from the online
database, NCBI- Gene Bank data base.
The CYP17 primer sequences were
(ACAACAACAGCTGTGAAGGC)
forward and
(AGGATTGTGCACCAGGAAAQG)
reverse. The CYP11Al primer

sequences were
(GACGCATCAAGCAGCAAAAC)
forward and

(ATGGACTCAAAGGCAAAGCG)
reverse.  The  GAPDH  primer

sequences were
(ATGCCCCCATGTTTGTGATG)
forward and

(TCCACGATGCCAAAGTTGTC)

reverse. All primer design used in
quantification of gene expression using
gRT-PCR techniques based SYBER
Green DNA binding dye, and
supported from (Bioneer, Korea)
company.

Quantitative Reverse Transcription
Real-Time PCR:-

Quantitative Reveres Transcription
Real-Time PCR technique was
performed for estimation of relative
quantification (gene expression
analysis).

1- Total RNA extraction:-

Total RNA were extracted from
rat testes tissue by using (TRIzol®
reagent kit) and done according to
company instructions. The extracted
total RNA was assessed and
measurement by Nanodrop
spectrophotometer (THERMO. USA).
2- DNase | Treatment:-

The extracted RNA were treated with
DNase | enzyme to remove the trace
amounts of genomic DNA from the
eluted total RNA by using samples
(DNase | enzyme kit) and done
according to method described by
promega company, USA
instructions.After that, The mixture
was incubated at 37C° for 30 minutes.
Then, 1ul 25mM EDTA was added
and incubated at 65C° for 10 minutes
for inactivation of DNase enzyme
action.

3- CDNA synthesis:-

DNase-1 treatment total RNA samples
were used in cDNA synthesis step by
using AccuPower® RocktScript RT
PreMix kit that provided from Bioneer
company, Korea and done according to
company instructions .

4-Quantitative Real-Time PCR (gPCR)
master mix preparation:-
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QPCR master mix was prepared by
using AccuPowerTM Green Star Real-
Time PCR kit that dependantsyber
green dye detection of gene
amplification in Real-Time PCR
system

5- Data analysis of gRT-PCR:-

The data results of ¢ RT-PCR for
target and housekeeping gene were
analyzed by the relative quantification
gene expression levels (fold change)
Livak method that described by (Livak
and Schmittgen, 2001). The relative
Results
Molecular analysis
We isolate total RNA and the purity
were estimated using Nanodrop
spectrophotometer  in  absorbance
reading (260/280 nm). Successfully,
all studied testicular tissue samples
provides us high concentration of total
RNA. Interestingly, group that treated
with  Co-enzyme Q10 recorded
significant ~ higher  concentration
throughout experimental.

quantification ~ method,  quantities
obtained from q ). Ct levels are
inversely proportional to the amount of
target nucleic acid in the sample. In
this method, one of the experimental
samples is the calibrator such as
(Control samples) each of the
normalized target values (CT values) is
divided by the calibrator normalized
target value to generate the relative
expression levels. After that, the ACT
Method with a Reference Gene was
used.

of a fluorescent signal. The Ct (cycle
threshold) is the number of cycles
required for the fluorescent signal to
cross the threshold (ie exceeds
background level). Inorder to make our
data biologically meaningful,Ct levels
are inversely proportional to the
amount of target nucleic acid in the
sample (ie the lower the Ct level
means the greater amount of target
nucleic acid in the sample). In this
study, the cycle threshold (Ct) values

In a real time PCR assay a positive were obtained from  the samples
reaction could be done byaccumulation (Figure 1).

Amplification

rFU

Cycles

Amplification

RFU
— _\\' )

Cycles

Figure (1): Real time PCR amplification plot for CYP17 and CYP 11
housekeeping gene that show no difference in threshold cycle numbers (Ct
value) between treatment and control groups.

Red plot : control group
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Green plot: T1group animal received (200mg/kg/b.w) CoQ10 for 60 days.
Yellow plot: T2 group animal received (10mg/kg/b.w) lead acetate for 60 days.
Blue plot:T3 group animal received (10mg/kg/b.w)lead acetate for 30 days then

(200mg/kg/b.w) for 30 days .

Relative quantification of CYP17
gene expration :

Figure (2), showed that the mRNA
expression level for the CYP17 gene
change in (T1, T2 and T3) groups
comparing to control group. There
was highly significant increase of
gene expression (up to 13.3 ) in T1

group compared with T2 and control.
T2 group showed significant
decrease (0.06) comparing with
control, T1 and T3 groups. while

(T3) group showed significant
increase(10.16) compared with C
and T2 group table 1.

Table ( 1)Effect of co-enzyme Q10 on testicular section of CYP17 gene of

Wister rats treated with lead acetate .

Exp. CT CT ACT ACT Fold change
Group | (CYP17) | (GAPDH) | (Test) (control) | AACT | (2*-AACT) | Mean
T1 30.27 32.27 -2.005 0.897 -2.902 7.473 13.309
T1 30.44 32.12 -1.684 0.897 -2.581 5.983
T1 29.53 32.34 -2.813 0.897 -3.710 13.084
T1 29.18 32.13 -2.948 0.897 -3.844 14.364
T1 28.74 32.32 -3.584 0.897 -4.480 22.322
T1 29.12 32.28 -3.159 0.897 -4.055 16.626
T2 38.54 32.14 6.400 0.897 5.503 0.022 0.067
T2 36.15 32.36 3.793 0.897 2.896 0.134
T2 37.12 32.42 4.702 0.897 3.805 0.072
T2 37.42 32.28 5.140 0.897 4.244 0.053
T2 37.12 32.45 4.667 0.897 3.770 0.073
T2 37.66 32.33 5.334 0.897 4.437 0.046
T3 29.73 32.45 -2.716 0.897 -3.612 12.231 10.160
T3 29.21 32.22 -3.006 0.897 -3.903 14.957
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T3 30.16 32.64 -2.480 0.897 -3.377 10.389
T3 30.64 32.56 -1.921 0.897 -2.818 7.050

T3 30.16 32.37 -2.211 0.897 -3.108 8.619
T3 30.26 32.31 -2.051 0.897 -2.948 7.715
Mean C | 33.36 32.46 0.897 0.897 0.000 1.000 1

C=control group .

T1=orally gavage co-enzyme Q10 (200mg/kg/b.w) for 60 days

T2=orally gavage lead acetate (10mg/kg/b.w) for 60 days

T3=orally gavage lead acetate (10mg/kg/b.w) for 30 days then given co-enzyme
Q10(200mg/kg/b.w) for 30 days.

Relative gene expression

16
14 -
12
10 -

Fold change (mRNA transcript level)

O N b O
| 1 1 1 1

B

T2 T3 C

Experimental group

Figure (2) show relative gene exprssion of CYP17 gene

Relative quantification of CYP11
gene expression:
Figure (2), showed the mRNA

(15.17) compared with C and T2
group . While T2 showed significant
decrease (0.05) compared with other

expression level from CYP11 gene
change in (T1,T2 and T3) groups
comparing to control group . T1

studied groups. T3) group showed
significant increase (7.41) compared
with C and T2 group.

group showed significant increase

Table ( 2 ) Effect of Co-enzyme Q10 on CYP1llgene of testicular section of
Wester rats treated with lead acetate .

T1 28.57 32.27 -3.705 0.208 -3.913 15.066 15.171

Tl 28.44 32.12 -3.684 0.208 -3.893 14.852
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T1 28.13 32.34 -4.213 0.208 -4.421 21.427

T1 29.08 32.13 -3.048 0.208 -3.256 9.554

T1 28.24 32.32 -4.084 0.208 -4.292 19.590

T1 29.09 32.28 -3.189 0.208 -3.397 10.535

T2 38.12 32.14 5.980 0.208 5.772 0.018 0.026
T2 37.45 32.36 5.093 0.208 4.885 0.034

T2 38.82 32.42 6.402 0.208 6.194 0.014

T2 37.82 32.28 5.540 0.208 5.332 0.025

T2 38.02 32.45 5.567 0.208 5.358 0.024

T2 37.16 32.33 4.834 0.208 4.626 0.041

T3 29.73 32.45 -2.716 0.208 -2.924 7.590 7.410
T3 29.31 32.22 -2.906 0.208 -3.114 8.660

T3 30.06 32.64 -2.580 0.208 -2.789 6.910

T3 30.14 32.56 -2.421 0.208 -2.629 6.187

T3 29.26 32.37 -3.111 0.208 -3.319 9.982

T3 30.16 32.31 -2.151 0.208 -2.359 5.131

Mean C 32.67 32.46 0.208 0.208 0.000 1.000 1

C=control group
T1=orally gavage co-enzyme Q10 (200mg/kg/b.w) for 60 days

T2=orally gavage lead acetate (10mg/kg/b.w) for 60 days

T3=orally gavage lead acetate (10mg/kg/b.w) for 30 days then given co-enzyme

Q10(200mg/kg/b.w) for 30 days
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Relative gene expression
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Figure (3) show relative gene expression of CYP 11 gene

Discussion

CoQ10 has essential role as an
antioxidant function and infertility. In
the present study, We attempt to
explore the role of Co-Q10 by using a
mammalian model (male rats) . We
have studied mRNA expression levels
of such gene CYP17 and CYP11l in
testis tissue (16). Both of CYP11 and
CYP17 aresteroidogenic enzyme that
participate in testosterone production
(17). They have some effects on the
hypothalamic-pituitary-gonadal  axis
(18). Basically, Testosterone
biosynthesis involves steroidogenic
proteins: steroidogenic acute
regulatory protein, cholesterol side-
chain cleavage enzyme (CYP11A), 3b-
hydroxysteroid dehydrogenase (3b-
HSD type Il), 17a-hydroxylase
(CYP17) (19). These steroidogenic
enzymes are critical for the creation of
androgens and up-regulation the
MRNA expression of genes coding for
these enzymes. They can rise the
efficiency of testosterone and estradiol
synthesis. On other hand, CoQ10 is an

14

important molecule due to their role in
modulates  the  transcription  of
hundreds of human genes Schmelzer et
al 2007 (20). CoQ10 increased the
expression of genes connected to cell
signaling, metabolism, transport and
control of transcription, and oxidative
phosphorylation. The CO0-Q10
improve of lydig's cells make
antioxidant action lead to Cholesterol
transport within the Leydig cells
steroidogenesis requires the transportof
free cholesterol from the outer to the
inner mitochondrial membrane enzyme
reaction occurs, catalyzed by the
CYP11A gene and CYP17 gene lead
to increase production of
testosterone(21). Result showed up
regulation of CYP1l1A gene and
CYP17 gene animal roup that gavage
with CO-Q10(T1) while there was
significant decrease (p<0.05) in animal
group that gavage with lead acetate
(T3 ) compare with other groups.
These result showed the negative
effect of lead acetate on gene
expression for these genes for its role
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as a source of oxidative stress factors.
This stress happened by Lead is
reported to by creating reactive oxygen
species (ROS) for instance superoxide
radicals, hydrogen peroxide and lipid
peroxides (22). An excess of ROS has
the ability to damage lipid , proteins
,nucleic acids. Our result showed up
regated to gene expression in animal
group that gavage with CO-Q10 after
treat with lead acetate. We observe
that Co Q10 acting as antioxidant role
to reduce the effect of ROS. These
results agree with with(23). They
proposed that Co Q10 protect cells
and tissues from oxidative damages
caused by reactive oxygen species. We
hypothesize that Co Q10 has a role in
regulationof tests hormone by
icreasing the rates of CYP11A gene
and CYP17 gene epression , the
testserone hormone production and
effect on male infertilit .
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