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Abstract

Present review is designed to highlight and compile the sources, chemistry, physiology, clinical uses and pharmacological activities of the
coenzyme Q10 (CoQ10), which is a very important fat soluble vitamin like substance produced by all biological systems. CoQ10 is also
present in vegetables, all meats and dairy products. It is necessarily required for proper functioning of body’s organs and each cells. It is a
member of the mitochondrial respiratory chain regulating the functions of the cellular metabolism. It is like a rechargeable battery in the
transfer of energy in the form of adenosine triphosphate. The concentration of CoQ10 is indirectly proportional to the age and the diseased
conditions like cardiac disease, Parkinson’s, cancer, diabetes, muscular dystrophies, HIVV/AIDs. Thus, it can be concluded that CoQ10 is really
a miraculous and clinically vital coenzyme required for normal body functions, prevention and treatment of such diseases and several others.
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1. INTRODUCTION

The coenzyme Q10 (CoQ10) known as ubiquinone also is a lipid
soluble benzoquinone molecule. [1, 2] It plays an important role
in mitochondrial respiratory chain system for the production of
cellular adenosine triphosphate (ATP). It is an intracellular
antioxidant enzyme and synthesized endogenously in human
body. It preserves mitochondrial proteins, membrane
phospholipids and small low density lipoprotein cholesterol
protected from free radical-induced oxidative cell destruction. [3]
Oxidative stress is directly related to inflammation, and which can
be easily induced by other factors. [4] Therefore, antioxidants
have protective effects in various diseases due to oxidative stress
and inflammation in the body. [5, 6, 7] CoQ10 is active in
mammalian organs, such as heart, liver, and kidneys. It also
present in the membrane of exactly all mammalian cell types and
can reversibly allow or lose 2 electrons to form hydroquinone or
benzoquinone, correspondingly, which makes it a essential
component in the mitochondrial electron transport chain and
essential constituent of membrane oxidoreductase System It has
been reported that anti lipogenesis. [8] Antidiabetes [9]
antiatherosclerosis [10, 11] And large gene dictatorial properties.
studies in animals and cells. [12] The Previous clinical trials have
shown that adding CoQ10 to existing antihypertensive treatments
added lowered systolic blood pressure (SBP) and diastolic blood
pressure (DBP) compared to conduct with habitual
antihypertensive agents only. [13] The clinical settlement of
CoQ10 supplementation in impediment and cure of heart failure
have been observed. [14 , 15] CoQ10 may be suggested to
patients at risk of or diagnosed with cardiovascular disease as an
accumulation to traditional treatment. [16, 17, 18] And elongated-
term therapy with CoQ10 has been revealed to improve heart
failure symptoms and diminish key adverse cardiovascular trial as
being secure and well-tolerated. [19, 20] At this time, Europe,
Russia, the USA, [21] and Japan compose up 85% of the total
consumption of CoQ10 supplementation. In Japan, CoQ10 was
permitted as treatment for heart failure in 1974. [22, 23] In 1982,
it became one of the top five medications used in Japan [24]
CoQ10 may comprise a helpful effect in patients with heart failure
by three different actions: first, it increases adenosine triphosphate
(ATP) generation and cellular energy by mediating electron
transfer in the electron transport chain; second, by tumbling
oxidative stress, as well recognized marker of humanity in heart
failure, and by preventing membrane oxidation and lipid per
oxidation; third, by stabilizing calcium dependent ion channels in
the myocardium, accordingly enhancing ATP synthesis. [25, 26]

2. REVIEW OF LITERATURE
2.1. DISCOVERY AND HISTORY OF CoQ10
Coenzyme Q10 was primary revealed from beef mitochondria by
Prof. Fredrick L.Crane and contemporaries at the University of
Wisconsin Madison Enzyme Institute in 1957. [27] In 1958, its
element arrangement was reported by Dr. Karl Folkers. In 1961,
Peter Mitchel anticipated the electron transport sequence of which
Coenzyme Q10 is a module (being a crucial proton intention
gathering of CoQ10) he was awarded the Nobel prize in 1978.
From the 1980s onward, several scientists something like the
humanity ongoing studies on this molecule in relative to different
diseases including cardiovascular diseases (due to exhibition of
deficiency of CoQ10 in human being heart diseases) and cancer.
The antioxidant function of CoQ10 as a free radical scavenger
was also extensively studied. [28]
Common Names: Co-Enzyme Q10, Coenzyme Q10, Co-enzyme
Q-10, Co Enzyme Q 10, CoQ, CoQ10, Co Q 10, Co-Q-10, CoQ-
10, CO Q10, Q10, Vitamin Q10. [29, 30]
Scientific Names: Ubiquinone, Ubidecarenone, Mitoquinone.

2.2. CHEMISTRY OF CoQ10

CoQ10 was firstly isolated in the form of beef mitochondria and
highly strong in heart muscle cells due to the high energy
requirements of cell type. [31] It is also called ubiquinone as it is
ubiquitous or present in all eukaryotic cells. Chemically CoQ10 is
2, 3 dimethoxy 5 methy 1,6 decaprenyl benzoquinone (Figure 1).
The functional group in CoQ10 is the quinone ring. By reduction
of the quinone to quinol a carrier of protons and electrons is
produced. [32] Coenzyme Q10 is the active ingredient. The term
“Coenzyme” denotes it is an organic, non protein molecule. The
“Q” refers to the quinine chemical group and the “10” refers to the
10 isoprenyl chemical subunits. [33]
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Figure 1. Chemical structure of CoQ10
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Coenzyme Q10 is a lipophilic molecule present in cell
membranes, but especially abundant in mitochondria. [34] It is
comprised of a quinone group and of a polyisoprenoid tail of
variable length in different species yeast have six units (CoQ6),
mice nine (CoQ9) and humans ten (CoQ10). The ability of this
peculiar molecule to sustain continuous oxidation reduction cycles
makes it an excellent membrane antioxidant. [35] And an electron
carrier in many crucial cellular pathways. [36] In the respiratory
chain it transfers electrons from NADH coenzyme Q reductase
(complex 1) and succinate coenzyme Q reductase (complex II) to
coenzyme Q cytochrome c¢ reductase (complex IlI). The
biochemical pathway responsible for CoQ10 biosynthesis is still
incompletely characterized. S. cerevisiae is able to use either para
aminobenzoic acid (PABA) or 4, hydroxybenzoate (4HB) as a
precursor of CoQ10. [37, 38] while in mammals the precursor of
the quinone ring is which is derived from tyrosine through an
uncharacterized set of reactions. The isoprenoid extremity is
synthesized through the mevalonate pathway, which also to
cholesterol biosynthesis. [39, 40]

2.3. SOURCES OF CoQ10

In the list of supreme premier 50, which would mainly consist of
the livers, hearts, and brains of different animals, we have compile
the top 10 for both meat and vegetables, and the top 5 for both
other category. We consider this is supplementary constructive,
given that there are many category of food which people may
exclusively steer clear of in a generalized diet; vegans,
vegetarians, dairy free, nut free, no red meat, gluten free, and so
forth.

Meats: With the exemption of the shoulder, sirloin steak, and
thigh of a cow, as you see the others on the list are infrequently
devoted (Table 1). While not make the top 10, to give you some
perspective of more common meats the following. All contained
less than 2mg chicken breasts, chicken wings, pork sirloin, and
unspecified beef.

Table 1. Meats Sources

Table 2. Vegetables sources

S.No | Type % of Co Qqo
1 Soybeans 0.00187%
2 Boiled Soybeans 0.00121%
3 Parsley 0.0075%
4 Dry Soybeans 0.0068%
5 Broomrape (flower cluster) 0.0067%
6 Broccoli 0.0059%
7 Natto (fermented soybeans) 0.0056%
8 ISec;r\:ee(lj r(lj%r(l:)kgspinach dock, narrow- 0.0036%
9 Japanese radish leaves 0.0033%
10 Sweet potato 0.0033%

Eggs and dairy product: One would estimate that at smallest
amount eggs would have CoQ10 in well-brought-up amounts, but
whole eggs don’t even be eligible for the top 5. The yolk does, but
that has a lower amount than the top 7 vegetables. The richest
source of CoQ10 is the butter. (Table 3).

Table 3. Eggs & dairy products

S.No. | Type % of CoQ10
1. Butter 0.0071%
2 Egg yolk 0.0052%
i i 0,
3 ]l:;?)pasteurlzed fresh whole milk (3.6% 0.0019%
4. Pasteurized whole milk (3.5% fat) 0.0017%
5 Swiss cheese 0.013%

Fruits and Berries: Others tested which did compose the top
spots are oranges (as well as orange juice), lingo berries,
clemencies, bananas, persimmon, and kiwi, with the
exemption of definitely avocado, fruit is a poor natural source for

S.No. | Type % of CoQ10 CoQ10 (Table 4).
1 Reindeer meat unspecified parts 0.015%
5 Pork heart 0.0118% Table 4. Fruits and Berries
- - S.No | Type % of CoQ10
3 Chicken liver 0.0116% 1 Avocado 0.0095%
. . 0

A Beef heart 0.0113% 2 Black currants 0.0034%
5 Chicken heart 0.0092% 3. Strawberries 0.0014%
6 Pork shoulder 0.0045% 4. Grape fruit 0.0013%
7 Beef shoulder 0.004% 5. Apples 0.0011%
8 Beef liver 0.0039% . ] o

— 5 Fish and seafood: No disclosure at this time in that the hearts of
9 Beef sirloin 0.0031% the fish have the highest concentrations. As much as the flesh that
10. Beef thigh 0.0030% people scoff, the amounts are much lower and as good as to other

Vegetables: There are various vegetables sources which have the
greatest CoQ10 which is useful for our health problems. Some
vegetables have maximum CoQ10 listed below (table 2). There
are dozens of vegetables which are devoted daily in the American
diet that have been tested and the results are unacceptable. For
example, lettuce, pumpkin, okra, and mushrooms don’t have a
sufficient amount CoQ10 to be demonstrable. Fresh spinach
leaves, potatoes, onions, tomatoes, cabbage, and Brussels sprouts
all have less than 0.1 mg per 100 grams. Garlic, peas, cauliflower,
asparagus, carrots, and mustard spinach do contain it, but the
amount isn’t enough to crack the top 10.

representative forms of meat. Present are many other fish and
types of seafood which have been tested, but they hold still lower
amounts higher than those include salmon, Pollack, rainbow trout,
common mussel, cuttlefish, scallops, pike, octopus, oysters, squid,
cod, shrimp, sea bass, and a few others (Table 5).

Table 5. Fish and sea foods

S.NO. Type % CoQ10
1 Herring, heart 0.12%

2 Mackerel, heart 0.0105%
3 Mackerel, red flesh 00068%

4 Herring, flesh 0.0015%
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Table 6. Cooking oils

It involved in a cellular metabolism and several other metabolic

process such as helpful in electron transport in mitochondrial

respiratory chain, involved in extra mitochondrial electron
transport, synthesized in the body, and lipid-soluble

antioxidant, regulate the mitochondrial permeability transition

pores, essential for activation of mitochondrial uncoupling
proteins, regulation of the physicochemical properties of

membranes, modulation of the surface of blood monocytes and

S.NO. Type % CoQ10
1. Extra virgin olive oil 0.0114%
2. Peanut oil 0.0077%
3. Grapeseed oil 0.0064%
4. Soybean oil 0.0054%
5. Sesame oil 0.0032%

enhancement of endothelial function (by increasing nitric oxide
release) [45]

Cooking oils: With other foods, when there was more than one
source which had measured the CoQ10 content, The top 5
cooking oil (Table 6). Have measurable amount of coq.,. While
not making the top 5 but still being a source of CoQ10 are
sunflower, cottonseed, and safflower oil. Rice bran and coconut
oils had none detectable.

Seeds and Nuts: We’re not surprised to see peanuts, as they are
one of the most underrated nuts for nutritional value. In addition
to this phytonutrient, they are one of the most potent natural
sources of resveratrol. While none of these amounts are
impressive, nuts are more potent than many common forms of
meat like chicken breasts and average beef. (Table 7)

Table 7. Seeds and nuts

S.NO. Type % of CoQ10
1. Peanuts roasted 0.00267%
2. Pistachios roasted 0.002%
3. Walnuts raw 0.0019%
4. Sesame seeds roasted 0.00167%
5. Hazelnuts roasted 0.00167%

Grains: The findings suggest that most of the CoQ10 in these
plants is found in their germ (Table 8). When the grains are
milled, the germ is removed. As a result, the whole grain corn,
wheat, and rice had none detectable. Barley and oats with germ
intact were not tested, but the whole grain versions for them had
none. [41]

Table 8. Grains

S.NO. Type % of CoQ10
1. Corn germ 0.0007%
2. Rice bran 0.0049%
3. Wheat germ 0.0035%
4, Japan barnyard millet whole grain 0.0014%
5. Buckwheat whole grain 0.0011%

2.4. PHYSIOLOGY OR FUNCTIONS OF CoQ10

CoQ10 is an obligatory member of the respiratory chain in the
mitochondrial cells. CoQ10 is located in the mitochondrial
lysosomes, Golgi and provide the inhibition of free radical
molecule either by direct reaction or by regeneration of tocopherol
and ascorbate from their oxidised form. [42] It competently
protects membrane phospholipids from per oxidation and also
mitochondrial DNA and membrane proteins from free radical
induced oxidative damage. More recently, expression profiling
revealed that CoQ10 affects the expression of few hundred genes
and use many of its effects via the induction of gene
transcription. [43, 44]

The plasma membrane of most cells contains a CoQ dependent
NADH oxidase which regulates the cytosolic ratio of NAD+/
NADH ratio and ascorbate reduction and is involved in regulation
of cell growth and differentiation. [46] CoQ10 is only lipid
soluble antioxidant synthesized endogenously and efficiently
prevents oxidation of proteins, lipids and DNA. Effective
enzymatic systems strive continuously to maintain this compound
in its active reduced form. [47] CoQ10 mediate both oxidation of
sulfide in yeast and the introduction of disulfide bonds into
bacterial proteins. [48] Opening of the mitochondrial membrane
transition pore allows the translocation of molecules as large as
1500 Da in size, which leads to a collapse of mitochondrial
functions. CoQ10 is one of the compounds that prevent such pore
opening, thereby it is counteracting apoptotic events such as ATP
depletion, release of cytochrome c into the cytosol, caspase
activation, depolarization, of the mitochondrial membrane
potential and DNA fragmentation. [49] By protecting LDL from
oxidation, this lipid also has antiatherosclerotic properties.
Moreover, it reduces the levels of lipid peroxides associated with
lipoproteins in atherosclerotic lesions, as well as the size of such
lesions in the aorta. Furthermore, CoQ10 decreases the levels of
b2 integrin CD 11b in monocytes, which counteracts monocyte
endothelial cell interaction. [50]

2.5. CLINICAL USES

CoQ10 is used in numerous diseases such as cardiovascular or
ischemic heart disease, arteriosclerosis, chronic heart failure (for
both systolic and diastolic heart failure), cardiomyopathy,
hypertension, neuronal disease etc. [51]

Antioxidant therapy with CoQ10 in doses of 3 mg/kg daily was
suggested to be used as an auxiliary to lipid lowering for
beneficials effects related to characteristics of atheroma
(atherosclerosis) independent of hypolipidemic agents. [52]

It was found that CoQ10 can provide rapid protective effects in
patients with acute myocardial infarction (sudden heart failure) if
administered within three days of the onset of symptoms. [53]
Additional to reducing the effects of oxidative stress CoQ10 has
the potential to improve energy production in mitochondria by
bypassing defective components in the MRC. CoQ10 treatment
may possibly improve the recovery of the myocardium after
surgery induced stress. [54]

It was stated given CoQ10 in doses 300 to 400 mg daily to
patients with CHF and cardiomyopathy. By boosting the energy
output of heart cells, CoQ10 makes damaged heart muscles
stronger and better able to pump blood. [55]

Decreased serum and gingival levels of CoQ10 were recorded in
patients with periodontal disease. A trial it was found CoQ10 50
mg/day for 21 days to significantly improve clinical aspects of
periodontal disease such as inflammation, pocket depth and tooth
mobility. [56]

CoQ10 was shown to prevent migraine headaches. A history of
migraine were treated with of CoQ10 in doses of 150 mg daily.
61.3% of the patients have a greater than 50% reduction with
migraine headache. Decrease in migraine frequency after 1 month
of treatment was 13.1% and increased to 55.3% by the end of 3
months with no side effects of CoQ10. [57]
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Over 50% of the obese patients studied in a clinical study were
deficient in CoQ10. After 3 months given 100 mg of CoQ10 daily
have lost an average of 38 pound. [58]

2.6. PHARMACOLOGICAL ACTIVITIES OF CoQ10
Antioxidant activity

CoQ10 as an potent antioxidant which protects the body from
damage caused by harmful molecules known as free radicals. The
antioxidant role of CoQ10 as a free radical scavenger or neutralize
free radicals and may reduce or prevent some of cause like
damage to cell membranes, tamper with DNA, and cell death. the
CoQ10 molecule is constantly going throughout as oxidation
reduction. [59]

Anti-atherosclerosis

Preliminary data imply benefit in the setting of atherosclerosis. As
mentioned earlier, oxidation of the circulating LDL is thought to
play a key role in the pathogenesis of atherosclerosis, which is the
underlying disorder leading to heart attack, ischaemic strokes, and
CHD. [60, 61]

Cardiovascular protective activity

The etiology of several cardiovascular disorders is thought to
involve impaired mitochondrial function and oxidative stress.
Coenzyme Q10 (CoQ10) acts as both an antioxidant and as an
electron acceptor at the level of the mitochondria. also in cardiac
patients, plasma CoQ10 has found to be an free predictor of
mortality. Based on the fundamental role of CoQ10 in
mitochondrial ~ bioenergetics and its well acknowledged
antioxidant properties, CoQ10 deficiency has been observed in
patients with congestive heart failure, angina pectoris, coronary
artery disease, cardiomyopathy, and hypertension. The clinical
benefits of CoQ10 supplementation in prevention and treatment of
cardiovascular diseases have been observed CoQ10 may be
recommended to patients at risk for or diagnosed with
cardiovascular disease. with either preserved or reduced ejection
fraction is associated with increased morbidity and mortality.
Coenzyme Q10 (CoQ10) may represent a safe therapeutic option
for patients with Heart failure. [62,63]

Hypertrophic cardiomyopathy

CoQ10 given orally to decrease the thickness of heart wall and
decrease symptoms of shortness of breath and fatigue. Some trials
have found CoQ10 may be helpful in certain types of
cardiomyopathy. [64]

Anti-inflammatory activity

CoQ10 is able to suppress the IL1 induced inflammatory response
in dermal fibroblasts CoQ10 enhanced suppression of
inflammation. CoQ10 in topical skin care products may provide
enhanced protection from inflammation and premature aging
caused by sun exposure. [65]

Meniere syndrome

CoQ10 has been found to be helpful in vertigo and Meniere like
syndrome by improving the immune system. [66]

Mitochondrial Dysfunction

Coenzyme Q10 is an important factor in mitochondrial
respiration. Several primary deficiency states of coenzyme Q10
exist that encephalopathy, severe infantile multisystem disease,
Leigh syndrome, myopathies, and cerebellar ataxia. Some drugs
have been associated with a reduction in serum and muscle tissue
coenzyme Q10 levels and may play a role in statin-induced
myopathy. Given the low risk of toxicity and the potential benefit
in treating statin induced myopathy. [67]

Periodontal diseases

Periodontal disease is an inflammatory disease interaction of a
bacterial attack and host inflammatory response. CoQ10 is an
endogenous antioxidant which increases the concentration of
CoQ10 in the disease gingival and suppresses the periodontal
inflammation. CoQ10 is use for treatment of periodontitis. [68]

Anticancer activity

Coenzyme Q10 (CoQ10) or ubiquinone is a well known inborn
antioxidant with different biologic activities like immune
boosting, demonstrated the potential benefits of CoQ10 as an
anticancer agent against solid tumors including BC However most
of such studies demonstrated an acceptable efficacy for CoQ10
supplements in combination products, none of them were able to
stratify the effect of sole CoQ10 on breast malignancies. [69]
Antiparkinson activity

Reactive oxygen species (ROS) are well known to contribute to
the pathophysiology of Parkinson's disease (PD). Clinical trials of
antioxidant (CoQ10) are currently underway in PD patients,
however, antioxidant research has been hindered by a lack of
peripheral biomarkers. [70]

Hepatoprotective activity

CoQ10 reduced the levels of serum aminotransferases, and
suppressed lipid per oxidation, and reduced glutathione and
catalase activity, It was concluded that CoQ10 protects rat liver
against acute acetaminophen hepatotoxicity. [71]

Hepatocellular carcinoma

The therapeutic potential of coenzyme Q10 was investigated in
rats with hepatocellular carcinoma induced Coenzyme Q10
treatment (0.4 mg/kg/day, i.p.) was given for four weeks
Coenzyme Q10 significantly suppressed lipid peroxidation,
prevented the depletion of reduced glutathione and superoxide
dismutase activity, and decreased the elevations of tumor necrosis
factor o and nitric oxide in liver tissue of rats with hepatocellular
carcinoma. Q10 significantly decreased the expression of alpha
fetoprotein, inducible nitric oxide synthase, cyclooxygenase 2 and
nuclear factor Kg in liver tissue of rats with hepatocellular
carcinoma. It was concluded that coenzyme Q10 may represent a
potential therapeutic option for liver carcinogenesis. [72]
Nephroprotective activity

Coenzyme Q10 significantly reduced blood urea nitrogen and
serum creatinine levels which were increased by cisplatin.
Coenzyme Q10 significantly compensated deficits in the
antioxidant defense mechanisms (reduced glutathione level and
superoxide dismutase activity), suppressed lipid per oxidation,
decreased the elevations of tumor necrosis factor a nitric oxide
and platinum ion concentration, it also significantly decreased the
cisplatin induced over expression of inducible nitric oxide
synthesis, nuclear factor Kgcaspase-3 and p53 in renal tissue. It
was concluded that coenzyme Q10 represents a potential
therapeutic option to protect against acute cisplatin
nephrotoxicity. [73]

Neuronal cell effect

CoQ10 deficiency causes the autosomal disorder. Rare presenting
features include both muscle and neurological dysfunction.
Muscle abnormalities can improve, both clinically given by
CoQ10 supplementation. [74]

Antidepressant activity

Depression is accompanied by an induction of oxidative
nitrosative stress (O&NS). CoQ10 is an essential cofactor in the
mitochondrial electron transport pathway and has a powerful
antioxidant CoQ10 showed a significant antidepressant effect
CoQ10 possesses antidepressant activity and can protect against
CRS induced hippocampal DNA damage which could be
mediated in part by maintaining mitochondrial function and its
well documented antioxidant properties. Therefore, CoQ10 have a
potential therapeutic value for the management of depressive
disorders. [75]

Anti-ageing activity

Decrease of CoQ10 levels during aging could be one of the main
factors in the development of chronic diseases in old people.
Furthermore since CoQ10 is not only an antioxidant but also is
involved in a plethora of cellular processes, appropriate uptake of
CoQ10 into cellular is crucial for improvement of cell activity
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during aging. CoQ10 Maintenance the cell membranes either by
dietary supplementation or enhance health during aging. [76]
Anti-angiogenic activity

CoQ10 possessed the antiangiogenic, anti-inflammatory and
antinociceptive activity, down regulating the level of nitric oxide,
it is use as dietary supplement and in combination therapy. CoQ10
possessed strong antiangiogenic activity in the chick
chorioallantoic membrane assay. CoQ10 was shown to have in
vivo anti-inflammatory activity using the acetic acid induced
vascular permeability and air pouch models, and show the
antinociceptive activity by using the acetic acid induced
abdominal response. [77]

3. PHARMACOKINETICS AND PHARMACODYNAMICS OF CoQ10

Despite being a lipophilic compound, CoQ10 preparations often
have low bioavailability. Lower bioavailability of CoQ10 could
be associated with its hydrophobicity, large molecular weight
(863 Da), and thermo ability. [78] CoQ10 has two forms
ubiquinol and ubiquinone, with ubiquinol having higher
bioavailability. [79] Different CoQ10 bioavailability is provided
using various pharmaceutical forms (powder, suspension, oil
solution, or solubilized form). Solubilized CoQ10 is preferred
because of better absorption and higher plasma concentration,
resulting in improved bioavailability. (3,6 times higher compared
to powder) which translate into its high cardioprotective effect (an
increase in plasma and myocardium CoQ10 concentration) [80,
81] The hydrophobicity of CoQ10 can be decreased using various
methods of emulsification with modified food starch lecithin, gum
arabic, polysorbate 80, or including g cyclodextrin. However, soft
gelatin capsules containing soya bean oil suspension of CoQ10
have the highest bioavailability compared to those having
polysorbate or lecithin as additives. Greater bioavailability of
CoQ10 can be obtained if it is taken with meals, because of the
action of secreted bile acids. [82, 83] Several human studies
reported that it was necessary to use very high daily doses (300—
3000 mg/day) of CoQ10 for long periods of time (even months) to
observe any significant pharmacological or therapeutic effect. As
a result, the amounts needed to provide protection from ROS
(Reactive Oxygen Species) were very high. [84, 85]
Normal blood and tissue levels of CoQ10 have been well
established by the investigators around in the world. Significantly
reduce level of CoQ10 have been noted in a variety of diseases in
animal and human studies. Deficient dietary of CoQ10, causes
CoQ10 deficiency. decrease dietary ingestion is presumed in
chronic malnutrition and cachexia. [86] CoQ10 have been shown
to be effective in cases of mitochondrial myopathies, which were
sometimes associated with low CoQ10 muscle levels. The
progress in molecular biology technique, major CoQ10
deficiencies, and they are associated with four major clinical
phenotypes some of these syndromes have shown excellent
responses to oral CoQ10 treatment. It has been ascertain that
respiratory chain dysfunction and oxidative stress correlate with
the severity of primary CoQ10 deficiency. [87, 88] Not all
conditions respond to CoQ10 administration, perhaps also on the
basis of the time when CoQ10 therapy was started some of the
responsive cases also showed an improvement of a nephropathy.
[89, 90]

4. CONCLUSION
CoQ10 is fairly safe and well tolerated. It is a considerable
member of the electron transport chain which is required for
mitochondrial ATP synthesis and also an important antioxidant
effective within mitochondria. This review will be the only way to
put CoQ10 on the map with current pharmaceutical options for
treatment of conditions like hypercholesterolemia, hypertension,
Parkinson’s disease, migraines, periodontitis, cancer, diabetes,
muscular dystrophies, HIV/AIDs, etc. and many others.

Researchers are working hard to uncover the scientific data to
support proper dosages for each of the conditions studied. The
pairing up of CoQ10 with other beneficial and synergistic
nutrients could be another key to unlocking its full potential in
standard nutritional medicine.
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