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Magnesium and Malic Acid Enhance
ATP and Related Energy Factors

Universal Energy Source for the Body:
Adenosine Triphosphate (ATP)
ATP, adenosine triphosphate, is the substance
which stores energy that is created when the body
burns carbohydrates and fats in the citric acid cy-
de. When energy is needed by the body (as, for
example, in muscular contraction), ATP is broken
down to release the stared energy. ATP is the uni-
versal energy molecule for the body in the same
way that electricity is the universal energy source
for a computer.

ATp·PlUS
Magnesium Hydroxide & Malic Acid
Hypoallergenic Vegetarian Formula

Product No. 495 Fill Size: 90 Vegetable Capsules
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Three Capsules Contain:
Magnesium (Hydroxide) 300 mg.
Malic Acid 1200 mg.
Suggested Usage: One capsule three times daily.

Chronic Fatigue, Fibromyalgia and Related Conditions
Respond to Magnesium and Malic Acid

According to the CFS Research Foundation in
Santa Barbara, California, Chronic Fatigue Syn-
drome (CFS) specialists are now recommending a
malic acid/magnesium hydroxide complex for the
treatment of CFS and related pain of primary fi-
bromyalgia. Dr. Daniel Peterson, a pioneer in CFS
research, states, " ...approximately 40% of those
who have tried this supplement show some type
of benefit." Dr. [ay Goldstein of Los Angeles has
found magnesium and malic acid to be a safe, in-
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Requirement

Oxygen

Conditions Postulated to
Cause ATP Deficiency

Hypoxia
Malate Deficiency
Magnesium Deficiency

ExcessAluminum
ExcessCalcium

Severe Malnutrition
Malate Deficiency

Phosphate Deficiency
Magnesium Deficiency

Magnesium Deficiency
Malate Deficiency
ExcessCalcium
ExcessAluminum

Thiamine, riboflavin and pyridoxine are
essential for the electron transport sys-
tem in the respiratory chain. AII three vi-
tamins require a magnesium dependent
phosphate transfer reaction to become
biologically active.

Magnesium deficiency causes mitochon-
drial swelling, increases membrane per-
meability and uncoupling of oxidative
phosphorylation.
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Integrity

expensive supplement and recommends that it be
added to the list of potential beneficial substances
for chronic fatigue.(l)
Fibromyalgia (FM) is a clinical syndrome of gener-
alized musculoskeletal pain, stiffness and chronic
aching, common in middle-aged women (be-
tween the ages of 30 and 50).(2)The association of
FM with irritable bowl syndrome, tension head-
ache. dysmenorrhea(2,3), mitral valve prolapse(2,4)
and chronic fatigue syndrome(2,S) has been re-
ported.
In a clinical test with 15 FM patients using a total
daily dosage of 300-600 mg. of elemental magne-
sium and 1200-1400 mg. of malic acid, all patients
reported significant improvement of pain within
48 hours of starting the supplement. After an aver-
age of eight weeks on the supplement, six patients
were switched to a placebo. Myalgia recurred
within 48 hours in all patients on the placebo.(2)
Fatigue symptoms may take approximately 2
weeks to respond to the supplement.ü)
Researchers now believe that FM and related
symptoms may be a result of deficiencies of sub-
stances needed for ATP synthesis. Synthesis of
proteins, fats and carbohydrates necessary for cel-
lular integrity, normal activity and function is de-
pendent on ATP availability which supplies the
energy for their synthesis and actions. (2)
The synthesis of ATP by intact respiring mito-
chondria requires the presence of oxygen, magne-
sium, substrate, ADP and inorganic phosphate.
The ingredients required for ATP synthesis are
listed in the table on the left, together with some
conditions which may cause a deficiency of each
of these.O
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Magnesium and Malic Acid Essential in Aerobic and
Anaerobic Reactions Necessary for ATP Synthesis

Malate Deficiency May Be the
Cause of Physical Exhaustion
It has been proposed that malate deficiency may
be the cause of physical exhaustion and that ma-
late is the eommon mediator of inereased mito-
ehondrial respiration. Malate is the only metabo-
lite of the eitrie acid eycle whieh correlates
positively with physical aetivity.
• Following enduranee training of athletes, mus-

des were eharacterized by a 50% increase in the
malate-aspartate redox shuttle enzymes, where
mala te plays a key roleJ2)

• Only tissue malate is depleted following exhaus-
tive physical activity, even though other key me-
tabolites from the eitrie acid eycle necessary for
ATP produetion remain unchanged.O

• In humans as well as in other animals tested,
when there is increased demand for ATP, there is
also an increased demand and utilization of ma-
la!e..(2)

• Under aerobic conditions, the oxidation of ma-
late to oxaloaeetate provides reducing equiva-
lents to the mitochondria by the malate-
aspartate redox shuttle.O

• Under anaerobic conditions, an exeess of eyto-
solic reducing equivalents inhibits glycolysis. By
its simultaneous reduction to succinate and oxi-
dation to oxaloaeetate, malate is capable of re-
moving cytosolic reducing equivalents, thereby
reversing inhibition of glycolysis. (2)

WARNING: This information is provided for health care professionals
only. This publication and the product contained herein have not been
approved or evaluated by the Food and Drug Administration. This
publication, and the product contained herein are not intended to
diagnose, treat, cure or prevent any disease. The product relates to
nutritional support only.

Sufficient Magnesium 15 Critical
Magnesium may be the most critical supplement
for CFS patients.(6) Magnesium supplementation
for CFS, FM and related symptoms are well sup-
ported by researeh.
• Known intracellular magnesium deficiencies ex-

ist in CFS and sueh deficiencies definitely disrupt
ATP synthesis in both the glycolytic and mito-
chondrial pathways.O

• Since ATP drives the membrane pumps which
transport magnesiurn into the eell, a vicious cyde
could arise in which low ATP leyels give rise to
eyen lower intracellular magnesium, causing still
further ATP reduction. This may in fact occur in
CFS patients who "crash".(6)

• The most common symptoms associated with
FM-myalgia, chronic fatigue syndrome, irrita-
ble bowel syndrome, mitral valve prolapse, ten-
sion headaehe and dysmenorrhea-have been
reported in patients with magnesiurn deficiency,
and magnesium supplementation improves
these symptoms.(2)

• The oxygen sparing effect of magnesium has
been demonstrated in magnesium deficient
swimmers. Magnesium supplementation low-
ered blood lactate levels and oxygen consump-
tíon despite a higher glucose utílízatíon.O

• Magnesium deficiency causes swelling and dis-
ruption of cristae in the mitochondria. with a de-
creased number of mitochondria per cell. Similar
rnitochondrial abnormalities have been reported
in musde biopsies of FM patients.(2)

• Magnesium is required for the normal activity of
malate dehydroaenase involved in malate-
aspartate shuttle. 2)
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Magnesium and malic acid are essential in both
aerobic and anaerobic reactions necessary for the
production of ATP. Both substances also have an
oxygen sparing effect. It is plausible, therefore,
that magnesium and mala te deficiency eould in-
duce hypoxia as seen in musde tissue biopsies of
FM patients.O
Magnesium and malic acid can protect against the
toxic effects of aluminum. Because of its affinity
for phosphate groups, aluminum blocks the utili-
zation of phosphate for ATP synthesis. Adequate
magnesium levels prevent this toxic effeet. Malie
acid is one of the most potent ehelators of alumi-
num and was the most effective of several chela-
tors tested at redueing aluminum levels in the
brain.(2)
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