How CoQ10 Protects Your Cardiovascular System

At least 35 controlled clinical trials in Japan, Europe and the U.S. have demonstrated the effectiveness of CoQ10
therapy in congestive heart failure, angina and ischemic heart disease, and myocardial infarction.

CoQ10 levels in heart tissue decline disproportionately with age. At age 20, the heart has a higher CoQ10 level
than other major organs. At age 80 this is no longer true, with heart levels cut by more than half. CoQ10 pioneer
Karl Folkers (1985), in agreement with earlier Japanese studies, found lower CoQ10 levels in patients with more
severe heart disease and showed that CoQ10 supplements significantly raised blood and heart tissue levels of
CoQ10 in these patients.

Arterial health

As the bloodstream distributes antioxidants to tissues and organs throughout the body, they do double duty
protecting the bloodstream's other cargo from oxidation. A case in point is LDL (low-density lipoprotein), the major
cholesterol-carrying blood lipid. Until about ten years ago, excessive LDL cholesterol per se was thought to cause
atherosclerosis. It is now widely accepted that LDL cholesterol must first undergo oxidation to set in motion the
chain of events that ends in artery-clogging plague. Robust antioxidant defense is therefore as important as low
LDL cholesterol in maintaining arterial health.

Nature has provided LDL particles in the bloodstream with antioxidant chaperones, primarily CoQ10 and vitamin
E. Most CoQ10 and vitamin E circulate through the bloodstream attached to LDL particles. Studies suggest that
CoQ10 may protect LDL from oxidation more efficiently than vitamin E, but average CoQ10 levels do not provide
each LDL particle in the bloodstream with its own CoQ10 chaperone. As researchers suggest (Thomas S et al.,
1995):

An increase in the number of CoQ10H2 [CoQ10 in its antioxidant form] molecules per LDL particle from less than
one to more than one is likely to substantially increase the resistance of the lipoprotein toward oxidation. This
increase in the number of CoQ10H2 molecules may be crucial: it means that every LDL particle will contain a
molecule of this efficient coantioxidant.

A recent animal study demonstrates the potential of CoQ10 as a preventive therapy for atherosclerosis. Two
groups of rabbits were fed a diet rich in trans fatty acids in order to provoke elevated cholesterol and triglyceride
levels (hyperlipidemia). Later in the study, oxidants were added to the rabbit chow to provoke lipid peroxidation.
The group of rabbits treated with CoQ10 displayed significant reductions in arterial plaque, with less than half the
atherosclerosis score and plaque thickness in both the aortic and coronary arteries, compared to the control
group. Measures of oxidative damage also declined.

The arteries of the rabbits in the CoQ10 group showed significant reductions in each of the stages of
atherosclerotic development: fewer fatty streaks, atheromatous plaques (fatty deposits in the arterial wall), and
fibrous plaques. Moreover, the plaques that were present had a more stable character. Plaques in the CoQ10
group were flatter and stronger, with less than one-seventh as much ulceration and thrombosis, as those in the
control group. Since it is the instability of plaques that is particularly dangerous, this finding suggests another
mechanism by which CoQ10 may help reduce the incidence of serious cardiovascular events.

Partnership with vitamin E

Vitamin E, on the other hand, is a double-edged sword. A series of groundbreaking studies by Roland Stocker and
his colleagues at The Heart Research Institute in Sydney, Australia demonstrates that vitamin E (alpha-
tocopherol) systematically promotes LDL oxidation. Stocker calls this pro-oxidant action of vitamin E "tocopherol-
mediated peroxidation,” or TMP. Through TMP, vitamin E amplifies mild oxidative stresses so that they do much
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more damage to LDL. There has been a spate of papers and much lively debate in recent years on pro-oxidant
side effects of vitamin E, but as we shall see below vitamin E works better in cooperation with CoQ10 than it does
in isolation.

Why didn't decades of vitamin E research detect this problem sooner? One reason is that scientists apply heavy
oxidative stress to LDL in the laboratory to achieve rapid results, while TMP (tocopherol-mediated peroxidation)
happens under the more realistic conditions of chronic mild oxidative stress. Another reason is that, as Stocker's
group discovered, the CoQ10 naturally present in the body protects against TMP. They showed that one molecule
of CoQ10 can prevent two TMP chain reactions involving as many as 40-80 free radicals. In pilot studies they
tested LDL from the blood of human subjects given vitamin E and/or CoQ10 supplements. CoQ10 supplements
reduced TMP, while vitamin E supplements increased it. When given together, the CoQ10 supplement
significantly counteracted the TMP side-effect of the vitamin E supplement.

The work of Stocker and his colleagues agrees with other lines of recent research suggesting that CoQ10
cooperates with vitamin E in a complex partnership that we are only beginning to understand. Indeed these "co-
antioxidants" are always found together in cell membranes and LDL. CoQ10 regenerates vitamin E, which would
otherwise be quickly exhausted fighting oxidative stress. Vitamin E breaks off the chain reaction of lipid
peroxidation, while CoQ10 helps to prevent it from starting.

The many studies of vitamin E supplementation published over the years did not take into account the CoQ10
naturally present in the body, but we can now see that this was a crucial factor. In these studies of vitamin E,
CoQ10 served as the "silent partner,” amplifying the effect of vitamin E, regenerating vitamin E as it was
exhausted, and preventing TMP.

Natural (endogenous) antioxidants form a balanced complete system that, like the partnership between vitamin E
and CoQ10, we are only beginning to understand. As we gain a more subtle understanding of the way
antioxidants work in the body, we can use this knowledge to support the body's antioxidant defense system more
intelligently.

The nitrogen paradox

Stocker's research team recently turned its attention to a free radical that you will hear a great deal about in future
years. Peroxynitrite is a "poison cupboard" of pathological effects. It is the dark side of what might be termed the
nitrogen paradox.”

A nitrogen-oxygen compound virtually unknown to medicine a generation ago called nitric oxide has since been
found to regulate countless biological processes from respiration to blood flow and penile erection. The scientists
who discovered nitric oxide's physiological significance received the 1998 Nobel Prize in Physiology and Medicine.
When nitric oxide reacts with a free radical called superoxide, it forms peroxynitrite. Many or most of the harmful
effects associated with nitric oxide are now thought to be due not to nitric oxide per se, but rather to peroxynitrite.
Targets include lipids, DNA, proteins, glutathione, and the cellular respiratory chain. Peroxynitrite has been
implicated in chronic inflammation, neurodegenerative disease, toxic shock and many other pathologies.

What particularly interested Stocker's group is the mounting evidence that peroxynitrite promotes the formation of
arterial plagues by oxidizing LDL in the inner arterial wall. Their latest research shows that low levels of
peroxynitrite cause more lipid peroxidation in LDL when vitamin E is present. In fact, the more vitamin E there is,
the more lipid peroxidation occurs. This is a classic case of TMP (tocopherol-mediated peroxidation).

Stocker's group then showed that CoQ10 protects LDL from peroxynitrite damage. Following a course of CoQ10
supplementation (150 mg per day for five days), peroxynitrite caused significantly less peroxidation in LDL from
human subjects. This is the firstdirect demonstration that CoQ10 offers protection against peroxynitrite in humans.
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Parameter Percentile
jection fraction (how fully the heart pumps out its blood
nd diastolic volume index (how fully the heart fills with blood
Cardiac index (amount of blood pumped relative to body size
troke volume (amount of blood pumped out per beat
Cardiac output (amount of blood pumped out per minute

Table 1. Effect of CoQ10 supplementation on key parameters in congestive heart failure.

Notes: Percentiles reflect superiority of the average CoQ10 patient to the stated percentage of control
patients. Meta-analysis results should be interpreted with caution since, as in this case, data may be
pooled from studies that differ from one another in certain significant respects. Adapted from Soja AM
et al. (1997). Researchers have suggested that a CoQ10 blood level of at least 2.0 - 3.5 micrograms
per ml speeds clinical improvement and maximizes therapeutic benefits. The normal blood level of
CoQ10 is in the range from 0.6 to 1.4 micrograms per ml. The effect of CoQ10 supplements on blood
levels varies considerably between people but tends to increase with age. One study found that nine
months of supplementation at 90 mg per day increased blood levels of CoQ10 by about 0.6
micrograms per ml in 35 year olds, and by 1 - 1.5 micrograms per ml in 50 - 65 year olds.

Heart failure

The primary cause of heart failure is the inability of the heart to properly fill or empty the ventricles. The right
ventricle circulates blood to the lungs, while the left ventricle circulates blood to the rest of the body. The ventricles
empty when the heart contracts to pump out blood (the systole), and fill when the heart relaxes (the diastole).

CoQ10 deficiency is commonly seen in patients with heart failure. The degree of deficiency corresponds to the
degree of impairment in the function of the left ventricle. CoQ10 supplements may correct this deficiency
noticeably in one to four weeks, and maximally in several months.

It has long been observed that CoQ10 improves the relaxation of heart muscle (in medical terms, diastolic
function). Until recent years doctors thought that weak contraction of the heart muscle was the main cause of
heart failure, but we now know that this becomes less true with advanced age. Aging affects the ability of the heart
to relax far more than its ability to contract. When the heart muscle cannot fully and quickly relax, the heart does
not fill properly with blood. By age 70, the rate of filling may be only half what it was at age 30.

Contrary to previous thought, the heart needs more energy and oxygen to relax than it does to contract. When
energy production in heart muscle cells declines with age, the heart muscle takes longer to relax. This may
explain CoQ10's beneficial effect upon heart muscle relaxation (see "End diastolic volume index" in Table 1).

The older a person is at the onset of heart failure, the more likely it is that the main cause is impaired heart muscle
relaxation, and this is especially true in women. Diastolic dysfunction is difficult to diagnose and often goes
unrecognized, leading to inappropriate treatment of heart failure in some patients. The American College of
Cardiology/ American Heart Association recommends echocardiography, a noninvasive diagnostic procedure, to
assess diastolic as well as systolic function in patients with suspected congestive heart failure.

The clinical experience with CoQ10 in heart failure is reflected in the results of a recent meta-analysis. This study
pooled data from eight randomized controlled clinical trials of CoQ10 in congestive heart failure. The study found
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that patients supplemented with CoQ10 had on average better scores than 73%-92% of unsupplemented patients
on five key measures of heart performance, as detailed in Table 1.

Angina and heart attack

Comparable benefits have been demonstrated for patients
with ischemic heart disease, including angina. Several small
controlled clinical trials have found significant improvements
in exercise tolerance, number of angina episodes, and need
for medications. The dosages employed in these studies
ranged from 150 to 600 mg of CoQ1l0 daily.

Heart attack victims may benefit as well. A new study finds
that CoQ10 rapidly reduces the risk of complications and
further cardiac events in the aftermath of a heart attack. This
well-designed clinical trial demonstrated that CoQ10 given
within two to three days of the attack at 120 mg per day
improved clinical outcomes by every measure studied.
Patients given CoQ10 had significantly lower rates of angina
pectoris, poor left ventricular function, and arrhythmias
during the four week study period than those not on the
CoQ10 regimen. Only half as many in the CoQ10 group
suffered another heart attack or died from a cardiac event as

The "Energy Starved Heart"
What most forms of heart
disease have in common is low energy production
by the mitochondria in heart muscle cells, which
leads to a condition dubbed the "energy starved
heart." As Danish cardiology researchers Soja and
Mortensen (1997) put it:
In spite of the many and various causes of
myocardial dysfunction and CHF [congestive heart
failure] (ischemia, hypertension, valvular defects,
cardiomyopathy, congenital heart disease), it
seems that an apparently disturbed energy
production, which presumably occurs because of a
deficient substrate delivery and/or substrate
exploitation (‘energy starved heart'), results in an
increased need for CoQ10. This need both exceeds
the body's own capacity for synthesis and the
relatively small amount of CoQ10 that is taken in

in the control group. the diet.
It is intriguing that the levels of several antioxidants increased significantly in patients given CoQ10, even though
CoQ10 was the only antioxidant supplement they were given. Blood levels of vitamins A, E, and C, and beta-
carotene rose significantly in the CoQ10 group compared to the control group. The CoQ10 group likewise showed
lower levels of lipid peroxidation and peroxidation byproducts such as MDA. CoQ10 thus exerted broad protective
and preventive effects in these patients.

Cholesterol-lowering drugs

The public is hardly aware that an increasingly popular class of cardiovascular drugs interferes with the body's
synthesis of CoQ10. These drugs are the "statins” (drugs with names ending in "statin"), widely prescribed to
reduce cholesterol levels. The problem is that the action of the statins is nonspecific. They inhibit CoQ10 synthesis
along with cholesterol synthesis, significantly reducing CoQ10 blood levels. A recent study documented increased
oxidation of LDL cholesterol after six weeks of lovastatin therapy, believed to result from lower CoQ10 levels.

Newly published studies from Japan suggest that there may be an important distinction in this respect between
lipophilic (fat soluble) and hydrophilic (water soluble) statins. These studies found that lipophilic statins increased
"myocardial stunning" in dogs following a brief period of ischemia (coronary artery occlusion). This increase was
associated with decreases in ATP levels, indicating depressed cellular energy production. However water soluble
pravastatin did not have these effects. Further exploration of this distinction is clearly needed.

When patients are given CoQ10 along with statins, CoQ10 levels rise rather than fall. This supportive measure
does not interfere with the cholesterol-lowering effect of the statins, yet very few physicians recommend it. The
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scientists who coined the term "Q Effect" offer this caveat on the growing use of statins at higher dosages and
potencies (Langsjoen PH et al., nd):

As the "target" or "ideal" cholesterol level is steadily lowered, the CoQ10-lowering effect will be more pronounced
and the potential for long term adverse health effects enhanced. Before the results of this vast human experiment
become obvious over the next decade, it is incumbent upon the medical profession to more closely evaluate the
clinical significance of this drug-induced CoQ10 depletion. The combined use of CoQ10 and statins not only
prevents the depletion of CoQ10, but may also enhance the benefits of the cholesterol lowering by lessening the
oxidation of LDL cholesterol.

Since the sixties, scientists in Japan, Europe, America, Australia and India have studied the effects of CoQ10 in
cardiovascular disease. More recently, research has shown the potential of CoQ10 in other age-related conditions
as well as in aging itself. The therapeutic power of CoQ10 stems from its unique dual action inside the cell, which
we explore in the following article.

CoQ10 and Cardiovascular Disease

"Supplemental CoQ10 alters the natural history of cardiovascular illnesses and
has the potential for prevention of cardiovascular disease through the inhibition
of LDL cholesterol oxidation and by the maintenance of optimal cellular and
mitochondrial function throughout the ravages of time and internal and external
stresses."

-Peter H. Langsjoen M.D. & Alena M. Langsjoen (Langsjoen PH et al., nd)

The effects CoQ10 produces in cardiovascular disease:

o Improves bioenergetics in heart muscle

o Improves hemodynamics

o Normalizes diastolic function

o Improves exercise tolerance in angina

o Improves functional classification in congestive heart failure
0 Reduces need for medications

o Improves clinical outcomes

0 Reduces cardiac mortality

0 Reverses CoQ10-lowering side effect of cholesterol-lowering drugs (“statins")
o Produces modest blood pressure reductions in hypertension
o Reduces oxidation of LDL cholesterol

0 Regenerates vitamin E

0 Prevents pro-oxidant side effects of vitamin E

A tip for using Co-Enzyme Q10. Always check the bio-availability of the CoQ10 you are purchasing. The bio-availability percentage will give you an idea of the
body's ability to absorb the CoQ10 in the supplement.

Most CoQ10 powder capsules have a bio-availability somewhere in the range of 15% to 20%. Oral Spray designed to be applied under the tongue boasts a
much greater bio-availability percentage, somewhere in the 60% to 80% range.

Liquid form has much higher bio-availability rate than above.
Oxyfresh CoQ10in liquid form with vitamin A, C, D, E and Aloe Vera is available.
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