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ABSTRACT

Background: Women with polycystic ovary syndrome are usually suffering from many metabolic
disturbances as insulin resistance, so the use of Co enzyme Q10 in those patients improve metabolic
changes and insulin resistance resulting in better ovulation.

Mitochondrial dysfunction in the eggs is related to reduction in the oxidative phosphorylation which
leads to lower ATP production by mitochondria, also results in deprived reproductive performance,
including poor oocyte quality, lessened ovarian store, abnormal conception and unbalanced embryo
development.

Objective: The aim of this review is to observe the effects of co enzyme Q10 in PCOS patients by
emphasizing many studies that showing the effect of CoQ10 on the metabolic parameters such as
(Fasting serum glucose, HbA1c%, total cholesterol, LDL, HDL and triglyceride level).

This article suggested that CoQ10 therapy possess beneficial effect in improving the clinical
parameters of PCOS patients including Hb Alc%, fasting serum glucose and lipid profile parameters.
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Introduction

p

olycysic ovary syndrome is originally
known as the  Stein—Leventhal
syndrome, it is defined as a common

endocrine syndrome that characterized by

various

signs  both  reproductive and

hyperandrogenic features including irregular

menstruation |,

hyperandrogenism  (HA),

enlarged ovaries with multiple small follicles
appeared as a cyst and ovulation abnormality .

(1)

After that fibrosis of the ovaries preventing
the release of drooped .follicles (2)

Clinical feature

Acne

Menstruation disorder commonly is seen in
PCOS patients such as amenorrhea,
prolonged  irregular  bleeding, and
oligomenorrhea.

High androgen level (hyper- androgenism
HA) that results in

hirsutism which is the growth of hair at

seven abnormal sites hair such as, chin,
upper lip, back, thighs, chest, upper limb,
and abdomen.

also could be a
hyperandrogenism (1)
Infertility which affecting on PCOS patient
who anovulatory due to disorders in issues
involving growth and development of
follicle which then becomes clogged as
follicles with a diameter about ( 4-8 mm),
PCOS patient is also suffering from
spontaneous abortion.

marker of

» Another feature of PCOS is often
encountered is insulin resistance (IR)
,concomitant  high insulin level, and
obesity. (1).

Diagnosis

Criteria used to diagnose PCOS have been
described by three groups:

v" National

Institutes of Health/National
Institute of Child Health and Human
Disease (NIH/NICHD)
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v Rotterdam criteria or European Society for
Human Reproduction and
Embryology/American Society for

Reproductive Medicine (ESHRE/ASRM)

v Androgen Excess and PCOS Society(AES)(3)

Every one of these groups considers PCOS after
exclusion of other disorder

NIH/NICHD and (AES) both of these criteria
consider the PCO if patients having features of
hyperandrogenism as hirsutism, or
hyperandrogenemia including (high testosterone
level, low sex hormone-binding globulin (SHBG)
concentration. Rotterdam criteria permit the
diagnosis of PCOS deprived of the existence of
hyperandrogenemia / hyperandrogenism,
ovulatory disorder and multiple small cysts in
the ovaries are diagnosed as PCOS. (4)

Another difference of Rotterdam criteria is that it
doesnot include menstrual irregularity or
ovulation  disorder  for diagnosis  while
NIH/NICHD criteria excepts diagnosis of PCOS
if the patient having regular menstrual cycle and
subclinical ovulation disorder.(1).

Management

———Hirsutism/Acne

1) Oral contraceptives
1) Diet

2) Exercise

3) Anti-obesity
drugs

4) Cosmetic surgery

Obesity O/H
\\ 2) Progesting

3) Cyproterone acetate

4) Spironolactone

5) Finasteride
6) Flutamide

7) Cimetidine
8) Electrolysis

Infertilty: Ovulation—
Induction

1) Clomiphene citrate
2) hMG

3) Pulsatile GnRHa

4} Neurotransmitter
modulators

5) Surgical-wedge resection/
ovarian drilling

9) Laser vaporization

Dysfunctional Uterine \ 10/ GoRHasuppression

Bleeding

1) Oral contraceptives

Recurrent Abortion (?)
1) hCG

2) Progesterone
supplementation
4) Surgical: D & C, oophorectomy 3) GnRHa suppression

5) Acupuncture

2) Progesting

3) Neurotransmitter modulators
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Treatment of PCOS depends on improving the
symptoms such as reducing high insulin level,
re-establish fertility, treating hirsutism and /
acne, correction of the menstrual disturbances
with prevention of hyperplasia and cancer of
the endometrium.

Weight reduction and exercise decrease the
insulin level, slight weight reduction (5%)
could result in improving ovulation and
regulate menstruation, decreasing diabetes and
cardio-metabolic occurrence.

Oral contraceptive pills (OCP’s) are considered
as the first-line Pharmacological agent for
treating hirsutism. Combined OCPs the other
option which regulates menstruation, reduces
hirsutism and acne. But the use of (OCP) may
worsen glucose metabolism (1).
Antiandrogenic agent as Spironolactone, /
Flutamide acts as a competitive inhibitor for
androgen receptors and reducing androgen
production.

Flutamide is a selective antiandrogenic drug
deprived of progesterone action used for
hirsutism treatment. It is used as an assistant

agent because of its high cost and
hepatocellular toxicity.(3).

Insulin  sensitizing  drugs  such  as
thiazolidinediones group and Metformin

improve insulin resistance, and it could reduce
androgen levels. Metformin reduces weight,
while thiazolidinediones rise weight because
of fluid retention .(5).
D-chiro-inositol  might  improve
resistance and treat PCOS patient
Clomiphene citrate (CC) partially selective
estrogen receptor modulator and it's considered
the drug of choice for inducing ovulation in
PCOS female

Selective aromatase inhibitors such as
Anastrozole and Letrozole are new ovulation
induction agents.

If PCOS women suffered from
hyperprolactinemia then dopaminergic agonist
as Bromocriptine was used to treat this
condition.(3).

insulin
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Coenzyme Q10

CoQ10 (ubiquinone or ubidecarenone) is a
lipid-soluble molecule that exists in every cell. It
possesses 2,3 dimethoxy-5 methyl-6 decaprenyl
benzoquinone group which is bind to a side-
chain of isoprenoid unit of specified length
between 6-10 subunits, it is redox-active
substance that institutes in the plasma membrane
it plays a key role in the electron transport chain
of the mitochondria generating proton gradient,
which lead to the production of ATP that
considered as the energy source of the body. (6).

The reduced form of Co Q10 (ubiquinol)
considered as a potential antioxidant therefore, it
is used as antiaging supplement and for
management of mitochondrial disorders. (7).

Functions of Co Q

v" The plasma membrane of most cells contains
CoQ -dependent NADH-oxidase which
regulates the cytosolic ratio of NAD+ / NADH
ratio and ascorbate reduction and is involved in

the  regulation of cell growth and
differentiation.
(8).

v/ CoQ 10 is considered as a lipophilic

antioxidant which endogenously synthesized
and act as an efficient preventer of oxidation
of DNA, proteins, and lipids. Effective
enzyme systems always attempt to maintain
this molecule in the reduced active form.(9).

v' Opening the transition pore of the
mitochondrial  membrane  permits  the
translocation of large molecules up to 1500 Da
in size, which leads to a failure of
mitochondrial functions , CoQ10 prevents the
opening of these pores, so it is stabilizing
apoptotic proceedings such as ATP
diminution, the release of cytochrome to the
cytosol, cas, depolarizing the potential of the
mitochondrial membrane  and DNA
destruction (10).

v" Uncoupled proteins which existing in the
mitochondrial inner membrane translocating
protons from outside to the inside of this
membrane which lead to the proton gradient
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made by the respiratory chain is detached
from  oxidative  phosphorylation and
producing heat in its place. (11).

These protons brought from fatty acids to
these uncoupled proteins with the support of
oxidized CoQ, which is a necessary
cofactor in this method (11).

CoQ exerts multiple anti-inflammatory
effects by influencing the expression of
(NF-xB)1-dependent genes. Apparently,
uptake of CoQ into lymphocytes and
monocytes initiates the release of mediators
and signal substances into the blood that
subsequently modify such expression in a
variety of tissues(4).

Anti-atherosclerotic properties resulted by
preventing LDL oxidation, also reducing
lipid peroxides that are associated with
lipoproteins in producing atherosclerotic
injuries, diminishing the size of these
lesions in the aorta(1).

CoQ reduces b2-integrin CD11b in
monocytes levels, which antagonize
interactions between monocyte—endothelial
cell. (12).

CoQ helps counteract the endothelial
dysfunction by stimulating endothelial
release of nitric oxide (1).

CoQ facilitates sulfide oxidation in yeast
and disulfide bonds institution into bacterial
proteins. (13).

Pharmacokinetic

CoQ is lipid-soluble substance its
absorption is enhanced with a fatty meal after
absorption it is reduced to ubiquinol form then
transported to the liver added to (VLDL)/LDL
particles and released to blood.

CoQ given is orally poorly absorbed but
improved by the addition of emulsifier Chopra
et al. use polysorbate 80 to CoQ1o supplements
to enhance absorption.
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CoQqo is present in many tissues but high-
level present in tissue (heart, kidney, liver, and
muscle) which possess high metabolic activity, in
ubiquinol form in high concentration in the
mitochondria.

Biosynthesis drop with age CoQuois
metabolized in almost all tissue mainly excreted
by the biliary and fecal route, with a small
portion eliminated in the urine. (14).

Side effect and drug interaction

CoQ10 is found naturally in the body, so it’s a
well-tolerated supplement, some mild side effect
might occur including gastric upset such as ( low
appetite nausea, vomiting, diarrhea, dyspepsia)
and dizziness.(14).

o HMG-CoA reductase inhibitors (statin) is
Cholesterol reducing agents, these drugs
hindering synthesis of cholesterol also
blocking the biosynthesis of CoQ10 leading
to its exhaustion, causing myopathy and
rhabdomyolysis, in severe cases, these side
effects can be eliminated by CoQ10
supplement administration .

Anticancer  agents  (doxorubicin  and
daunorubicin)  are considered as  good
anticancer drugs but lead to irreversible
damage to the mitochondria of the myocyte,
CoQ10 supplementation during
chemotherapy diminish this S/E  without

compromise their anticancer effect.(15).

o

Adjustments of dose in diabetic patients who
taking glyburide, tolazamide with CoQ10 to
prevent hypoglycemia, because CoQ10
improve glycemic control in diabetic patients.
also, these drugs reduce the endogenous
CoQ10 level.

o

o Beta-cell function and insulin sensitivity may
be improved by CoQ10 which decreases
insulin requirements in  diabetic patients
(16).



Irg J Pharm

Vol.18, No.1, 2021

o Beta-blockers obstructing CoQ10-dependent
enzymes and decrease endogenous CoQ10.

CoQ10 has an structure similar to vitamin
K, so if the patients take anticoagulant
therapy may require dosage adjustment of
anticoagulant and INR monitoring .

Indication
» Treatment of coenzyme Q10 deficiencies

Patients with primary or secondary CoQ10
deficiency show symptoms improvd after
treatment with administration of CoQ10
supplement orally.

2,400 mg day in the adult patients while in
pediatric patients the dose should not exceed
(30 mg/kg ) daily given as three separated
doses daily. (17)

=  Mitochondrial disorders

CoQ10 is used in treating patients
suffering from mitochondrial disorders due to
CoQ10 is decreased in the muscle of patients
with mitochondrial myopathy . (17)

» Fibromyalgia (FM)

Is a chronic disorder with indefinite causes
with patient suffering from weakening fatigue,
pain, allodynia, stiffness of the joint  and
migraine headache?

FM presented with CoQ10 deficiency have a
significant improvement of symptoms with
CoQ10 treatment.(18)

= Cardiovascular disease
Heart failure (HF) is a loss of contractility due

to an energy exhaustion in the mitochondria if
there is low levels of CoQ10 endogenously.
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Treatment with oral CoQ10 supplement might
improve contraction of the heart in stable HF
and alleviate endothelial disorder (19) (20).

= Atherosclerosis

(Ubiquinol) obstructs the peroxidation of lipid in
the cell membrane and inhibits the lipoprotein
that presents in the blood. Nutritional
supplements with CoQ10 lead to prevent low-
density lipoprotein for beginning of lipid
peroxidation . (21).

Dyslipidemia

Hypercholesterolemia and are generally treated
with hydroxyl methyl glutaryl coenzyme A
reductase inhibiter (“statins”’) which block the
CoQ10 and cholesterol synthesis.

Coenzyme Q10 exhaustion may be the cause of
statin- myopathies so supplementation with
Coenzyme Q10 is greatly suggested in preventing
myopathy resulted from statin therapy.(22).

e Hypertension

CoQ10 might reduce blood pressure by reduction
the peripheral resistance, protecting nitric oxide
which causes peripheral arteries relaxation, and
decreasing blood pressure.

CoQ10 may augment prostaglandin prostacyclin
(PGI2) production which is considered as a
potent vasodilator so its suggested to act as an
assistant antihypertensive agent (23).

Neurological conditions
Parkinson’s disease (PD)

CoQ10 might be playing a key role in the cellular
abnormality that found in Parkinson’s patient due
to low levels of CoQ10 that observed in blood
and platelet mitochondria and plasma of PD
patients .(24).
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Huntington’s disease (HD) is a
neurodegenerative disorder that is caused by an
enlargement of DNA sequence CAG
trinucleotide repeat in the HD encoding gene
which leads to progressive death of striated
neurons.

The therapeutic strategy reduces the reactive
oxygen radicals might improve the
neurodegeneration process by using CoQ10
which acts as antioxidants. (25).

Alzheimer’s disease (AD )

Alzheimer's disease is related to oxidative
damage which occurs due to mitochondrial
dysfunction .

The use of quinone therapy has be improve the
clinical symptoms and the disease biomarkers
(26).

Cancer:

Reduced CoQ10 levels in the plasma of ladies
with breast cancer with a worse prognosis and
shorter disease-free intervals. The use of the
high doses of doxorubicin resulted in CoQ10
exhaustion and cardiotoxicity.

CoQ10 supplementation avoids cardiac
damage and another side effect which s
caused by an anticancer agent without.(27).

Diabetes

Diabetes is a chronic metabolic disease which
results in either absolute or relative lack of
insulin action and/or insulin secretion.

CoQ10 levels in patients with type 2 diabetes
are reduced producing diabetic
cardiomyopathy which is reversed by CoQ10
administration. It has been verified that
ubiquinone treatment for about twelve weeks
results in improving the nerve conduction in
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patients with  diabetic neuropathy, it also
reducing oxidative stress without causing the
side effect . (28).

Male infertility

CoQ10 can be measured in the semen its
percentage relates to the number and motion of
the sperm.

If CoQ10 is given to patients with azoospermia
suffering from infertility may lead to rising in
the level of CoQ10 in sperm cells, seminal
plasma, and  improving sperm motion
(29).(30).
e Migraine

Migraine is considered a mitochondrial disorder
because of compromised energy metabolism.

Presently CoQ10 supplementation with riboflavin
suggested widely because it is safe and effective
as prophylaxis for migraine. (31)(31).

Down’s syndrome (DS)

It is an abnormality in chromosome number 21
that is associated with a multipart phenotype, its
pathology is mainly due to oxidative stress,
suggesting that oxidative imbalance adds to the
clinical manifestation of DS.

CoQ10 treatment in DS patient reduces
oxidative signs in plasma, and also improve
DNA repair mechanisms through variation in the
DNA repairing enzymes (32).

Aging

During the aging process, low CoQ10 level is
considered as one of the contributing factors in
the progression of different chronic diseases in
the elderly.
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Maintaining CoQ10 levels at cell membranes
by dietary supplementation or by enhancing the
biosynthesis can be a good approach to
enhance health during aging (33).

Cosmetic

Antioxidants  topically applied in the
management of photoaged and chronologically
aged skin.

CoQ10 in the skin acts as an antioxidant its
level in the epidermis layers 10-times higher
levels than in the dermis layer of the skin.
Reduction of the antioxidant systems efficiency
has been projected as a cause of skin ageing,
so CoQ10 is widely used now a day as anti-
ageing product. (34).

The major gquantity of mitochondria is present
in oocytes. The role of the mitochondria
contributes to the type of eggs and plays a key
role in the fertilization process and fetus
development. Dysfunction in the mitochondria
may add to the beginning of metabolic
syndromes such as obesity, IR, dyslipidemia,
and an increased chance of heart disease. (35).

The effect of Coenzyme Q10 in PCOS patients
» In the mitochondria CoQ10, play a role in

the electron transferring in the respiratory
chain, and produce ATP in the cell.

CoQ10 is a lipophilic antioxidant produced
in the bodies and it can decrease oxidative
stress in the ovary also could protect DNA
from damage due to free radicals.
Ubiquinol (reduced form), it impedes lipid
peroxidation in the living membranes.

It stabilizes the plasma membranes by
preserving their flexibility. The fluidity of
the membrane’s effects on the membrane
receptors, enzymes, and carriers, SO it’s

> CoQ10
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important for maintaining
performance of the membrane.

the physical

is considered a micronutrient its
uptake by tissue associates with the degree of
CoQ10 deficiency in the tissue, acting as an
antiapoptotic agent, where apoptosis is the
chief mechanism in follicular cohort atresia.
(36).

Conclusion

This review study concludes that

Coenzyme Q10 supplementation in PCOS patient
result in significant decreases is glycated
hemoglobin, also cholesterol levels, LDL, and
triglycerides are significantly reduced. HDL is
not affected after CoQ1l0  supplement
administration. There is no difference regarding
BMI in patients after supplementation with
CoQ10.

Conflict of interest: There is no conflict of
interest.
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