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Abstract

Back Ground: Varicocele It Is One Of The Leading Causes Of Male Infertility. Although 15% Of Adult Men
Are Believed To Have Either Clinical Or Subclinical Varicocele, Its Prevalence May Be As High As 40%
Among Infertile Men.

Subfertile Men With Varicocele Have Disrupted Spermatogenesis, Which Is Manifested By Low Sperm Count,
Decreased Sperm Motility, And A Low Percentage Of Normal Sperm Morphology.

By Providing Readily Available Energy For Use By Spermatozoa Thus Positively Affecting Sperm Motility,
Maturation And The Spermatogenic Process, A Key Role In Sperm Metabolism Is Strongly Suggested By The
High Levels Of Coenzyme Q10 In Epididymal Lumen And Sperm Cells.

Objective: Placebo-Controlled, Double-Blind Randomized Trial Assigned To Determine The Efficacy Of
Coenzyme Q10 Supplementation On Sperm Motility In Varicocele Patients .

Patients And Methods: A Total Of 52 Infertile Men With Varicocele Associated Asthenozoospermia

( Progressive Motile Sperm < 32% Within 60 Minutes) ( WHO 2010) Were Randomly Assigned To Receive 200
Mg Coenzyme Q10 (Naturs Bounty, ING-USA) Orally Daily (27 In Group 1) Or A Similar Placebo Regimen (25
In Group 2) During A 6 Months Period. Monthly Follow Up By Semen Analysis Was Done.

Main Outcome Measure: Variations In Sperm Kinetic Parameters Used For Patient Selection

Results: Spermatozoa Motility Increased Significantly After Treatment, From 8.08+0.27 To 40.56+4.49
P=<0.001.

Conclusion: The Exogenous Administration Of Coenzyme Q10 Is Effective In Improving Sperm Kinetic
Features In Patients Affected By Varicocele Asthenozoospermia.
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. Introduction

The exact mechanism of impaired testicular function in patients with varicocele is not known. The
most widely accepted concept is currently a varicocele related increase of testicular temperature. Normally, the
difference between the intraabdominal and scrotal temperature averages 2.2°C. Varicocele can cause an increase
in scrotal temperature by 2.6°C, neutralizing the required temperature gradient. However, there is considerable
overlap between the range of scrotal temperatures in infertile men with varicoceles and in normal fertile men.
The varicocele-associated pathology mainly includes changes in testicular size, histology, impaired leydig cell
function (steroidogenesis), and sperm characteristics[1].

Excessive generation of reactive oxygen species (ROS) with inadequate compensatory rise in anti-
oxidants is called oxidative stress. Oxidative stress may also be generated by deficiency of anti-oxidants without
a change in the ROS levels . Oxidative stress found in the tubula and the seminal plasma of the majority of
oligoasthenozoospermia(OAT) .ROS are mainly produced by leukocytes and immature gametes; therefore an
increase in one or both cell types increases ROS and reduces TAC (total antioxidant capacity) . Varicocele has
been associated with increased oxidative stress, especially in the gonads. Alterations in the testicular
hemodynamics and microenvironment due to varicocele probably increases ROS production in association with
decreased TAC.[2]

In OAT (oligoasthenoteratozoospermia),semen analysis reveals a decreased number of spermatozoa
(oligozoospermia), decreased motility (asthenozoospermia) and many abnormal forms on morphological
examination (teratozoospermia). These abnormalities usually occur together and are described as the oligo-
astheno- teratozoospermia (OAT) syndrome. OAT is classified as: mild OAT (sperm concentration 10-15 X
10%/mL); moderate OAT (sperm concentration 5-10 X 10%/mL); or severe OAT (sperm concentration < 5 X 10%
mL) (WHO, 2010) [3].

CoQ10 or ubiquinone, an isoprenylated benzoquinone that transports electrons from complexes I and 11
to complex Il in the mitochondrial respiratory chain, is essential for the stability of complex Il [4,5]. In
addition, CoQ10 is an antioxidant, an energy promoting agent, a membrane stabilizer and a regulator of
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mitochondrial permeability transition pores [6].In sperm cells most CoQ10 is concentrated in the mitochondria
of the mid piece and energy dependent processes in the sperm cell depend on the availability of CoQ10 [7].
CoQ10 in seminal fluid shows a direct correlation with semen parameters [8]. CoQ10 has 2 forms, that is
reduced (ubiquinol) and oxidized (ubiquinone) forms. A strong correlation among sperm count, motility and
ubiquinol-10 content in seminal fluid has been reported [9].

Il.  Patients And Methods
Patient Selection

Sixty patients (mean age 32 years, range 27-39 years) affected by varicocele asthenozoospermia were
enrolled in the study. The patients were selected at the Andrology Unit of AL-Nahrain University, Institute of
Embryo Research and Infertility Treatment in Baghdad, Iraq from February 2011 to June 2012.

All subjects underwent medical screening, including history and clinical examination, and presented a
clinical history of primary infertility >2 years. a complete diagnosis the following investigations were also
performed: semen analysis; test for antispermatozoa antibodies; sperm culture for Chlamydia and FSH, LH, T,
E2, and PRL assays, with use of commercial RIA Kits; and testicular, prostatic, and seminal vesicle
ultrasonography and echo—color doppler of venous spermatic plexus, for anatomic abnormalities and varicocele
detection.

Patients were classified as varicocele associated OAT (VOAT),clinical signs and scrotal echo color
Doppler scanning findings of unilateral subclinical varicocele show a mean vien diameter (MVD)<2.5 mm
without reverse flow on valsalva's maneuvers. Patients with bilateral varicocele found with echocolor Doppler
scanning are also included.

varicocele with clinical grade 11 or grade 111, are excluded.

Study Design And Treatment Assignment: Double- blind placebo controlled clinical trial was done and
consisted of a 4-week screening phase and a 24-week treatment phase.

Preparation Of The Used Drugs: CoQyq soft gel capsules (Nature’s bounty inc.USA) were used after putting
each in capsule covers and was labeled with a code number of (1) and 200mg starch in other capsule covers and
was labeled with a code number of (2) so the two capsules were look alike.

The capsules were given to the patients by a third person so the prescriber and the patients were
blinded to the treatment condition. Capsules administered once daily orally with food for 6 successive months
randomization codes were opened only after all patients had completed the whole study protocol.

Seminal Fluid Analysis: was done monthly

Sperm Motility And Grading: In recent years, a number of techniques for objective assessment of
movement characteristics of human spermatozoa have been introduced by using computer-assisted semen
analysis (CASA) systems. For the purpose of conventional analysis, a simple classification system which
provides the best possible assessment of sperm motility without resorting to complex equipment is
recommended. Motility was determined both quantitatively and qualitatively. For quantitative determination of
sperm motility, a fixed volume of semen (not more than 10 pL) is delivered onto a clean glass slide and covered
with a 22x22 mm coverslip. It is important that the volume of semen and the dimensions of the coverslip are
standardized so that the analyses are always carried out in a preparation with fixed depth (i.e., 20 um). This
depth allows full expression of the rotating movement of normal spermatozoa. The preparation is then examined
at a magnification of X400. An ordinary light microscope was used. The weight of the coverslip spreads the
sample for optimal viewing. The freshly made, wet preparation is left to stabilize for approximately one minute.
Motility estimation can conveniently be carried out at a room temperature between 18 and 24°c.

Qualitative sperm motility determined subjectively by grading the motility according to the standards
of WHO, 2010. The microscopic field is scanned systematically and the motility of each spermatozoon
encountered is graded according to what it shows:

(a) progressive motility.
(b) non-progressive motility
(c) Immotility.

Spermatozoa graded (a) are supposed to display rapid progressive motility along a linear track,
covering a distance of >25 pm (half the length of a spermatozoon) per second [10]. At least 100 spermatozoa are
classified in this way. Visual field close to the border of the coverslip should be avoided. This can be measured
by the aid of ocular micrometer.
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Tatistical Analysis

Number of motile sperm in 10 microscopic fields
Sperm motility percent = X100

Total number of sperms in 10 fields
study, it was seen that 27 of the patients included in the CoQ10-treated group and 25 of the patients included in
the placebo group completed the study.

The laboratory baseline data of sperm motility of all patients included in the clinical study are depicted
in tables [1]. All patients had decrease in sperm motility below the normal readings of WHO 2010. (i.e.
Asthenozoospermia)

There was no significant difference in semen parameters regarding motility, between data of baseline
and values obtained after 6months of patients with asthenozoospermia receiving placebo.(table 2)While Patients
undergoing Co enzyme Q10 therapy showed significant improvement in these semen parameters as the data of
baseline was compared with the data after 6 months of treatment, from 8.08+0.27 to 40.56%4.49.(table
3).(figurel)

Table (1): Baseline data of sperm motility of all patients included in the clinical study. Values are means +
S.D (n =25 placebo groups; 27 treatment groups).

Parameters normal standard values placebo treatment
Progressive motile 17.07+0.26 18.08+0.27
Sperms >32% within 60minutes
Non progressive motile 26.78+9.93 23.00+13.07
sperm
Immotile sperm 57.15+17.17 59.92+13.16

Table (2): Statistical analysis of changes on sperm motility of patients with asthenozoospermia receiving
placebo after 6 months as compared to the baseline values. (n= 25 patients).

(Placebo) Base Line after 6 months
Progressive motile sperms 17.07+0.26 16.07+0.26
Non progressive motile sperms 26.78+9.93 25.00+8.17
Immotile sperms 57.14+17.17 59.14+13.58

Table (3): Statistical analysis of changes on sperm motility of patients receiving treatment regimen after 6
months as compared to the baseline values. (n= 27patients).

Parameters normal standard values baseline after 6 months
Progressive motile 8.08+0.27 40.56+4.49
Sperms >32% within 60minutes
Non progressive motile 23.00+13.07 37.00+26.12
sperm
Immotile sperm 59.92+11.75 23.44+11.21
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Figure (1): Progressive motile sperms (PMS) of patients at baseline(B) and throughout the 6 months
course of treatment with CoQ10 (Al to A6). P<0.005

IV.  Discussion

In varicocele the role of ROS has also been extensively investigated. Varicocele has been associated
with increased oxidative stress, especially in the gonads [11]. Alterations in the testicular hemodynamics and
microenvironment due to varicocele probably increase ROS production in association with decreased seminal
plasma and blood antioxidant defenses in the infertile varicocele patients when compared with the controls [12].

Excessive ROS levels are related to an increase in lipid peroxidation of the sperm plasma membrane
leading to motility and morphology alterations and even to cell death [13-15].Lipid peroxidation results in loss
of membrane fluidity, which is essential for sperm motility and sperm-oocyte fusion [16-18]. Motility is
impaired either because of adenosine triphosphate depletion in axons or lipid peroxidation of the sperm plasma
membrane [19]. Spermatids and mature spermatozoa are deemed highly sensitive to ROS because their
membranes are particularly rich in polyunsaturated fatty acids (PUFA) [20].

The potentially damaging effects of ROS in sperm cells and seminal plasma are counteracted by
protective antioxidant systems. The enzymatic defence systems such as catalase, superoxide dismutase (SOD),
and glutathione peroxidase are lower in spermatzoa than in seminal plasma which is rich with antioxidant buffer
capacity [21]. A low concentration of scavenging enzymes make the PUFA highly susceptible to peroxidation
by elevated levels of ROS, so the protection of membranes from oxidative stress (OS) is essential for preserving
sperm integrity and membrane fluidity [22]. There is correlation between leukocyte concentrations, ROS levels,
lipid peroxidation, and functional damage [23]. The location of CoQy, in membranes in close proximity to the
unsaturated lipid chains allows it to act as a primary scavenger of free radicals. CoQ, amount in many
membranes is from 3 to 30 times the tocopherol content [24]. The quinol form of CoQyo in cell membranes
makes it very effective antioxidant [25]. CoQ,, have essential role in regeneration of tocopherol by reaction with
lipid or oxygen radicals so rescue tocopheryl radicals [26].

V.  Conclusions
The conclusions which can be drawn from the present study are that CoQiq clinically lead to
improvement of sperm motility and provide good non hormonal treatment for patients with history of infertility.
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