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urine. There is much about the pharmacokinetics in humans
that is unknown.

INDICATIONS AND USAGE

There is very preliminary evidence that DL-phenylalanine
might be helpful in some with depression. It may also have
some analgesic properties. It has not shown benefit in the
treatment of attention deficit disorder.

RESEARCH SUMMARY

In a small open trial, depressed subjects were treated with 75
to 200 mg of DL-phenylalanine daily for 20 days. Significant
penefit was reported. The same researchers subsequently
conducted a double-blind study in which depressed patients
were given either 150 to 200 mg of DL-phenylalanine or ISO
to 200 mg of imipramine daily for 30 days. There was no
significant difference in the antidepressant activity of the two
substances. Both of these studies are dated. There are a-few
studies showing that D-phenylalanine, not available as a
supplement, has some analgesic effects. Thus, DL-phenylala-
nine, an equal mixture of D-phenylalanine and L-phenylala-
nine, may have some of the same activity, although this has
not been persuasively demonstrated to date.

CONTRAINDICATIONS, PRECAUTIONS, ADVERSE REACTIONS

CONTRA INDICA T10NS

DL-phenylalanine is contraindicated in those with phenylke-
tonuria. It is also contraindicated in those taking non-
selective monoamine oxidase (MAG) inhibitors. DL-
phenylalanine is contraindicated in those hypersensi-
tive to any component of a DL-phenylalanine-containing
supplement.

PRECAUTIONS

Pregnant women and nursing mothers should avoid supple-
mentation with DL-phenylalanine.

Tardive dyskinesia has been reported to be exacerbated after
ingestion of L-phenylalanine by schizophrenics. Therefore,
those with schizophrenia should exercise extreme caution in
the use of DL-phenylalanine.

Those with hypertension should exercise caution in the use
of DL-phenylalanine.

ADVERSE REACTIONS
L-phenylalanine will exacerbate symptoms of phenylketonu-

ria if used by phenylketonurics. L-phenylalanine was report-
ed to exacerbate tardive dyskinesia when used by some with
schizophrenia.

INTERACTIONS

DRUGS

Non-selective monoamine oxidase (MAD) inhibitors: includ-
ing phenelzine sulfate, tranylcypromine sulfate and pargyline

HCl - Concomitant use of L-phenylalanine and non-selec-

tive MAG inhibitors may cause hypertension.

Selegiline: L-phenylalanine and the selective MAG inhibitor
selegiline may have synergistic antidepressant activity if
used concomitantly.

Neuroleptic drugs: L-phenylalanine may potentiate the
tardive dyskinesia side effects of neuroleptic drugs if used
concomitantly.

OVERDOSAGE

No reports of overdosage.

DOSAGE AND ADMINISTRATION

Those who use DL-phenylalanine supplements typically use
375 mg to 2.25 grams daily.
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Docosahexaenoic Acid
(DHA)
DESCRIPTION

Docosahexaenoic acid, or DHA, is a major component of
fish oil. It is a long-chain polyunsaturated fatty acid
(LCPUFA) of the n-3 or omega-3 type. DHA is an all cis
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polyunsaturated fatty acid containing 22 carbon atoms and 6
double bonds. It has the following structural formula:

DHA (cis-4,7,1 0,13,16, 19-Docosahexaenoic Acid)

DHA is also known as DHA; C22: 6n-3 and cis-4, 7, 10, 13,
16, 19-docosahexaenoic acid. DHA is a vital component of
the phospholipids of human cellular membranes, especially
those in the brain and retina. It is necessary for optimal
neural development and visual acuity. DHA is the most
abundant omega-3 fatty acid in human breast milk. DHA
occurs naturally in the form of triacylglycerols (TAGs).

ACTIONS AND PHARMACOLOGY

ACTIONS

Supplemental DHA may lower triglyceride levels and in
some, may elevate HDL-cholesterollevels. DHA is vital for
normal brain development for the fetus and infant and for the
maintenance of normal brain function throughout life.
Supplemental DHA may have anti-inflammatory and im-
mune-modulating activities.

MECHANISM OF ACTION

DHA's triglyceride-lowering property results from the com-
bined effects of inhibition of lipogenesis and stimulation of
fatty acid oxidation. Fatty acid oxidation of eicosapentaenoic
(EPA) acid occurs mainly in the mitochondria, while DHA
undergoes fatty acid oxidation in the peroxisomes.

DHA is taken up by the brain in preference to other fatty
acids and is incorporated into the phospholipids of the cell
membranes of brain cells and the retina. DHA-containing
phospholipids in the cell membranes of the neurons appear to
be necessary for neurite elongation and formation of
synapses. DHA-containing phospholipids in these cells are
believed to be vital for cell signaling. DHA is the prominent
structural fatty acid in the gray matter of the brain and retinal
tissues of humans, as well as other animals.

PHARMACOKINETICS

DHA-Iaden TAGs, following ingestion, undergo hydrolysis
via lipases to form monoglycerides (MG) and free fatty acids
(FFA). Once formed, the MG and the FFA are absorbed by
the enterocytes. In the enterocytes, reacylation takes place
reforming TAGs, which are then assembled with phospholip-
ids, cholesterol and apoproteins into chylomicrons. The
chylomicrons are released into the lymphatics and from there
transported to the systemic circulation. In the circulation, the
chylomicrons are degraded by lipoprotein lipase, and the
fatty acids, including DHA, are taken up in part by the

endothelial tissues. DHA is transported via the circulation to
various tissues in the body, where it is used for the synthesis
of phospholipids. These phospholipids are incorporated into
the cell membranes of red blood cells, platelet cells and cells
of the brain and retina. DHA is taken up by the brain in
preference to other fatty acids. During fetal development,
DHA is preferentially transported across the placenta into the
fetal circulation. About 10% of DHA is retroconverted to
eicosapentaenoic acid (EPA).

INDICATIONS AND USAGE

DHA is indicated to lower triglycerides in some hypertrigly-:
ceridemic individuals. It may also be indicated for pregnant
women and nursing mothers, for those with peroxisomal
disorders (such as Zellweger's syndrome), for cystic fibrosis
sufferers, for those with attention deficit disorder, dyslexia
and, possibly, those witn cognitive impairment and dementia
(including Alzheimer's disease). There is a preliminary
indication that DHA might be helpful in atopic eczema. It
may benefit eye health, helping to prevent retinopathy and
age-related macular degeneration.

RESEARCH SUMMARY

A double-blind placebo-controlled study was performed to
determine the triglyceride-lowering effect of DHA compared
with EPA. In this seven-week study, 234 healthy men were
randomly given: DHA in the ethyl ester form at a dose of 3.6
grams daily, the ethyl ester of EPA at 3.18 grams daily or
com oil at 4 grams daily. Triglycerides decreased by 26% in
the DHA group and 21% in the EPA group compared with
placebo. Some retroconversion of DHA to EPA was noted,
but no significant conversion of EPA to DHA was observed.
A slight, but significant, increase in HDL-cholesterol was
seen in the DHA group.

In another study on the effect of DHA on serum triglycer-
ides, 27 hypertriglyceridemic subjects were randomized to
receive either 1.25 grams of DHA daily, 2.5 grams of DHA
daily or a vegetable oil placebo. The DHA was in the natural
form derived from microalgae, and the study lasted six
weeks. Serum triglycerides decreased 17 to 21% and were of
similar magnitude in both DHA groups. HDL-cholesterol
increased by 6% and again was of similar magnitude in both
DHA groups. LDL-cholesterol increased by 9.3% in the 1.25
gram DHA group. This was not significant. An increase of
LDL-cholesterol of 13.6% was noted in the 2.5-gram DHA
group, which was statistically significant.

A recent review of the fish oil supplementation data has
indicated that there is no convincing evidence that one of the
two long-chain omega-3 fatty acids is more cardioprotective
than the other. Some studies seemed to indicate that DHA
might have more blood-pressure benefits than eicosapentae-
noic acid (EPA) and that EPA might have more triglyceride-
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lowering ability, but this review found little evidence of this.
The best cardioprotective data have emerged from studies
utilizing the two fatty acids in combination. Some other
recent studies have further elucidated DHA's modes of
action in cardioprotection related to its anti-inflammatory
and possible plaque-stabilizing effects.

DHA is essential for the growth and functional development
of the fetal and infant brain and visual system. Human breast
milk contains DHA but, unless supplemented with DHA,
infant formulas in the U.S. do not contain any significant
amounts. (The DHA level in the breast milk of the average
American woman is among the lowest in he world.) In
Europe and Japan, by contrast, infant formulas are routinely
supplemented with DHA.

Whether to supplement these formulas in the U.S. continues
to be a matter of considerable controversy. A recent double-
blind, randomized, controlled efficacy and safety trial of
infant formulas with and without DHA failed to resolve the
controversy. No beneficial effects were noted, but more
long-term studies are needed to settle the issue. No adverse
safety outcomes, measured by growth, infection, atopy and
gastrointestinal tolerance, were noted.

The data for supplementation of DHA in infant-formula milk
for pre-term infants are more compelling. One study
compared pre-term infants on formula without supplemental
DHA with infants getting breast milk. The breast-fed infants
had an IQ 8.3 points higher at 71/2 to 8 years of age.

Another study comparing pre-term infants receiving formula
supplemented with DHA with those receiving formula
unsupplemented with DHA demonstrated a significantly
higher Bayley Mental Development Index at 12 months in
the infants receiving the DHA-supplemented formula. Large
scale retrospective studies have shown that pre-term breast-
fed infants have an average 5- to 12-point higher IQ later in
life than babies fed formula milk without supplemental
DHA. The difference in term infants is 2 to 5 IQ points.

The authors of a recent review noted that experiments most
relevant to this issue have yielded mixed findings. But they
stated that results from human breastfeeding studies, though
seriously confounded in some respects, "are not inconsistent
with a need for supplementation." A recent Canadian study
associated increased DHA intake during pregnancy with
improved motor function in offspring later in life.

Recent studies have suggested that DHA might be able to
play some role in preventing Alzheimer's disease. In an aged
Alzheimer mouse model, a diet enriched with DHA reduced
beta-amyloid burden by greater than 40%. DHA levels have
been found to be low in serum in brains of Alzheimer's
patients. In a randomized, double-blind, placebo-controlled

study, 174 Alzheimer's patients received daily either 1.7
grams DHA and 0.6 grams EPA or placebo for six months.
Though it is difficult to draw clinically useful conclusions
from this study, there were indications in the results that the
DHA modified cytokine activity in ways that may be helpful
in those with Alzheimer's disease. Some of the cytokines
and growth factors impacted in this study are reportedly
strong predictors of Alzheimer's development. It is far from
established that DHA (or EPA) can be of real benefit in
Alzheimer's, although ongoing clinical trials have yielded
some early results suggesting a benefit that manifests in
some stabilization of disease progression at the earliest
stages of cognitive decline. Another trial showed no benefit
in those with more advanced disease and greater cognitive
dysfunction. One reviewer recently observed that the clinical
trials using DHA have relied upon doses that may have been
insufficient to obtain a potentially more favorable result.

DHA is known to benefit eye health and may help protect
nerve cells in the retina. Increased dietary intake of omega-3
fatty acids was said to reduce pathological retinal angiogene-
sis in one study. Some studies suggest DHA may protect
against age-related macular degeneration (AMD). Increased
consumption of both DHA and EPA was associated in one
recent study with an approximate 70% reduction in risk of
AMD.

Preliminary research suggests that some other therapeutic
roles might emerge for DHA. There is some indication that,
in both humans suffering from cystic fibrosis and in the
cystic fibrosis mouse model, in cell membranes of the lung,
pancreas and intestine (the organs most affected by this
disease) there are abnormally elevated levels of arachidonic
acid and abnormally diminished levels of DHA. In a pilot
animal study, daily supplementation of the mouse diet with
DHA corrected the lipid imbalance and reversed the
progression of the disease after one week. These results have
prompted a human clinical trial, the results of which are not
yet available.

DHA is similarly deficient, this time in the brain, as well as
in the blood and all body tissues, in those suffering from
congenital peroxisomal disorders. This includes those with
Zellweger cerebro-hepato-renal syndrome, neonatal adreno-
leukodystrophy (made famous by the film Lorenzo's Oil)
and infantile Refsum disease, characterized by severe
psychomotor retardation, retinopathy, liver disease and early
death.

In one very encouraging early study of Zellweger Syndrome
patients, the ethyl ester of DHA in daily doses of 100 to 500
milligrams was given to 13 patients. Blood DHA levels
became normal within a few weeks, liver enzymes returned
nearly to normal, and most of the patients showed improve-
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ment in vision, liver function, muscle tone and social skill.
Normalization of brain myelin was confirmed by MRI in
three patients.

DHA deficiencies have been established in the plasma
phospholipids of those with attention deficit disorder.

A small study suggests that DHA might prove beneficial in
the treatment of dyslexia. Dark adaptation was found to be
impaired in 10 dyslexic subjects-compared with a non-
dyslexic control group. A fish oil high in DHA improved
dark adaptation in five subjects after one month of
supplementation.

A recent randomized, double-blind, controlled study suggest-
ed that DHA supplementation might benefit some patients
with atopic eczema. DHA dosage in this study was 5.4 grams
daily for eight weeks. Subjects receiving DHA, compared
with controls, enjoyed significant clinical improvement by
several measures. Follow-up is warranted.

CONTRAINDICATIONS, PRECAUTIONS, ADVERSE REACTIONS

CONTRA INDICA TIONS

Known hypersensitivity to a DHA-containing product.

PRECAUTIONS

Infants, pregnant women or nursing mothers should use
DHA only if recommended and monitored by a physician.

Because DHA may have antithrombotic activity, those
taking warfarin (Coumadin) and those with hemophilia
should exercise caution in its use. Similarly, DHA supple-
mentation should be stopped before any surgery.

ADVERSE REACTIONS

There have been no reports of serious adverse events in those
taking DHA supplements. Those side effects. that have been
reported include mild gastrointestinal upsets such as nausea
and diarrhea, eructation and "fishy" smelling breath. To date,
there have been no significant reports of nosebleeds and easy
bruising. One study performed in healthy adult male
volunteers found no observable physiological changes in
blood coagulation, platelet function or thrombotic tendencies
in those consuming 6 grams daily of supplemental DHA for
90 days. Studies have not yet been done on those with
hemophilia or those taking warfarin (Coumadin).

INTERACTIONS

No interactions between DHA and aspirin, other NSAIDs or
herbs, such as Allium sativum (garlic) and Ginkgo hi/aha
(ginkgo), have been reported. Such interactions, if they were
to occur, might be manifested by nosebleeds and increased
susceptibility to bruising.

OVERDOSAGE

None reported.

DOSAGE AND ADMINISTRATION

There are several forms of DHA supplements. These include
DHA as the triacylglycerol ester derived from fish or from
phytoplankton and DHA as the ethyl ester. Infant formulas
containing DHA are available in Europe and Japan, but not
yet approved in the U.S. Functional foods high in DHA, such
as eggs, are now available.

Recommended DHA products should contain antioxidants,
such as tocopherol, to protect against their oxidation.

Usual doses consumed by pregnant and nursing women are
100 to 200 milligrams daily. Doses of DHA for hypertrigly-
ceridemics range from I to 4 grams. The dose needs to be
determined by optimization of triglyceride levels. In those
with elevated triglycerides and elevated cholesterol, doses of
I to 2 grams daily may lower triglyceride levels and increase
HDL-cholesterollevels in some. DHA is best tolerated with
meals.
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Dolomite
DESCRIPTION

Dolomite, named for the French geologist D.G. Dolomieu, is
a mineral containing calcium and magnesium carbonate, as
well as trace heavy metals. It is a double salt made up of
approximately 60% calcium carbonate (equivalent to 24%
calcium) and 40% magnesium carbonate (equivalent to 12%
magnesium). Dolomite is also known as magnesium lime-
stone and earlier was called compound-spar, bitter-spar,
rhomb-spar and pearl-spar. The Dolomites, a mountain
region in the South Tyrolese Alps, are named for the
presence of dolomite in the mountains.

Dolomite was at one time a popular nutritional supplement
for calcium and magnesium. It is stilI marketed as a
nutritional supplement, but is no longer popular. The reason
for this is that in the early 1980s analysis of dolomite
nutritional supplements revealed them to contain substantial
amounts of lead, as well as other toxic elements, such as
mercury, arsenic and cadmium. In addition, much better
supplementary forms of calcium and magnesium are avail-
able. Dolomite is stilI used in several parts of the world as a
liming agent, to raise the pH of the soil, and as a fertilizer to
maintain soil magnesium levels. It is also used to make
magnesia, which has medical applications.

ACTIONS AND PHARMACOLOGY

ACTIONS

Dolomite is a delivery form of calcium and magnesium.

MECHANISM OF ACTION

See Calcium and Magnesium.

PHARMACOKINETICS

See Calcium and Magnesium. Noteworthy is that magnesium
from magnesium carbonate is more poorly absorbed than it is
from most other magnesium supplements.

INDICATIONS AND USAGE

Dolomite is no longer recommended as a calcium or
magnesium source because it may be contaminated with
toxic metals such as lead.

RESEARCH SUMMARY

Several studies have revealed significant toxic metal contam-
ination of many randomly selected and analyzed dolomite
supplements (the same is true of some other "natural"
calcium sources, e;g., bonemeal and "oyster shell" or
"natural source" calcium carbonate). In one study of
randomly selected dolomite tablets, aluminum, arsenic, zinc,
cadmium and lead were among the metals found. The
researchers cautioned that "these trace metals could pose
health risks to the public such as lead poisoning, dementia
and hypertension due to cadmium. Also, zinc can potentiate
cadmium-hypertensive effects."




