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‘Why Blue-Green Algae Makes Me
Tired’: Perspective, 15 Years Later

In 1996, John McPartland wrote an
article that was published in Townsend
Letter (“Why  Blue-Green Algae
Makes Me Tired”), expressing his
exasperation at being approached by
distributors from what was then called
Cell Tech, a multilevel marketing
company selling the blue-green
algae  Aphanizomenon flos-aquae
(AFA). Although his exasperation was
understandable, given the aggressive
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to serve readers is to look back at these
writings from the perspective of an
updated viewpoint. But before doing
so, it remains important to revisit
McPartland’s  original contentions,
as they maintain a deceptive sense
of validity when published in the
absence of my original response.
McPartland listed several
references reporting the neurotoxicity
of AFA strains collected in various

So the concern is not the existence or even
the presence of toxins in food but rather their

concentration.

business practice of some distributors
at times, the information in his
article was extremely misleading:
a very negative report about AFA,
attributing to this blue-green algae a
slew of problems and suggesting that
consumers were taking significant risks
by simply consuming this species of
algae as a dietary supplement — which
was completely untrue. | then wrote
a response correcting the various
assertions made by McPartland, which
was also published in Townsend
Letter in 1997.

There would really be no point
in raising this issue, nearly 15 years
later, were it not for the fact that
McPartland’s article continues to
resurface prominently on the Web,
unaccompanied by my response.
Having both articles linked together
would allow the readers to peruse
both arguments and decide for
themselves, but this is not the case;
only McPartland’s is made available.
Yet given that so much has been done
in terms of research on AFA since the
writing of these articles, the best way

parts of the world, leading the reader
to believe that AFA from Klamath
Lake was producing a series of
neurotoxins such as neosaxitoxin
and anatoxin.’ He also claimed that
AFA was producing microcystin with
an LD 50 of 50ug/kg.t He further
suggested that AFA could be a vector
for Legionella pneumophila, the cause
of Legionnaires’ disease, and Vibrio
cholerae, which causes cholera, even
though the quoted literature pertained
to other species of blue-green algae
growing in entirely other parts of the
world.”8

Aside from its overall tone, the
intent of this original letter can be
easily appreciated when information
of this nature is thus presented.
While microcystins are indeed potent
toxins when consumed in significant
levels, the LD 50 reported is that of
intravenous injection of the toxins,
which cannot in any way be compared
to oral intake. Just think; the LD 50
for intravenous table salt is less than
a tablespoon. Or imagine injecting a
tablespoon of peanut butter in your

vein! Intravenous and oral intakes are
two completely different things when
talking about exposure to a substance.
And it’s not that proper information
was  lacking;  studies  already
published at the time had reported
a no observable adverse effect level
(NOAEL) — that is, not a toxic but a
safe level — ranging between 40 and
280 ug/kg>'® Gary Flamm, PhD,
former director of toxicology at the
Food and Drug Administration,
published an opinion in which he
established, based on a review of the
study by Fawell et al., a NOEAL of
100 ug/kg.”'" Later studies established
a NOAEL of 333 to 500 wg/kg."> As
for the oral LD 50 for microcystins,
already published at the time of these
writings, it is in fact 8000 to 12,000
pg/kg. B34 It is also important to
mention that the potential presence
of microcystin does not come from
AFA, but rather from co-occurring
Microcystis spp. at times present in
Klamath Lake.™

Based on all this information, a
safe level has been established by
Oregon Department of Agriculture
as 1 ug/g.'® This value can be put in
perspective when considering that
Flamm recommended a safe limit of
5 ugl/g, and that the actual safe limit,
prior to the application of safety
factors, is nearly 20,000 wpg/day.'
Many foods contain a wide variety of
very potent toxins such as aflatoxins,
a mycotoxin present in corn, peanuts,
and other crops that is such a potent
liver carcinogen that it is regulated
at 20 ug/kg, 50 times lower than the
limit established for microcystins.!”
Cabbage and related vegetables
contain glucosinolates, which have
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goitrogenic activity.'® Sweet potatoes
or legumes may produce hepatotoxins
as well as compounds able to produce
neuropathy and mental confusion.™
Solanine may be found in potatoes,
especially when improperly stored,
which may result in headaches,
incoherence,  hallucination, and
dizziness.??' Many sources of wild-
harvested fish contain significant
levels of mercury, and shellfish may
contain potent toxins responsible for
several deaths every year.?? So the
concern is not the existence or even
the presence of toxins in food but
rather their concentration. When a
compound is found below levels that
have been established as safe, then a
food is considered safe. The original
letter presented the data pertaining to
microcystin in a manner that intimated
that AFA sold in the marketplace
was potentially toxic, which was
entirely inaccurate. AFA present in
the marketplace is thoroughly tested
and meets all standards of safety. The
safety of AFA has been established in

several studies and by more than 30
years of consumption.

Regarding the neurotoxicity of AFA,
the concern was certainly legitimate
at the time due to observation of
strains of AFA elsewhere in the world
that had proven able to produce
neurotoxins. For that reason, a
stringent quality-control program had
already been developed whereby
every single lot of AFA was tested for
the possible presence of neurotoxins.
As mentioned by McPartland and later
reported, neurotoxicity was never
observed in Klamath Lake.™?

One aspect that caught the
attention  of  several  scientists
regarding the toxic strains of AFA was
that they were described as atypical
non-colony-forming AFA.%* In other
words, the toxic strains originally
identified and classified as AFA were
not typical of AFA, which is a colony-
forming filamentous cyanophyta,
so the original identification could
have been inaccurate. Indeed, the
boundary between AFA and some

Anabaena species can be unclear,
and proper identification of the algal
species can at times be problematic.
Anabaena spp. is known to produce
various  kinds  of  neurotoxins.
Subsequent developments in genetics
have provided the tools to determine
whether the toxic and nontoxic strains
of AFA belonged to the same species.
It was finally shown that all the
toxic strains of AFA were genetically
dissimilar to the nontoxic strains such
as the Klamath Lake AFA, and most
likely belonged to the Anabaena
genera.?

As for the suggestion that AFA
could be a carrier of cholera and
Legionnaires’ disease, | believe that the
absence of any such case after more
than 30 years of continued presence
in the marketplace should suffice to
refute this claim; otherwise we would
have to cast the same presumption
of health risk on Spirulina spp. and
Nostoc Spp., two other species of
blue-green algae widely used and
well known for their safety. >
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But the focus of McPartland’s
1996 letter entirely put the emphasis
on presumed or potential health risk,
ignoring the significant health benefits,
which were in fact derided. At the
time, little research had been done to
document AFA’s health benefits, so
little could be said from a scientific
standpoint. However, since 1996, a
significant research effort has focused
on AFA and produced compelling
data pertaining to its health-promoting
effects. First, AFA was shown in
a double-blind crossover study to
trigger the migration of natural killer
(NK) cells from the blood to tissues,
within one hour of consumption.?®
AFA was also shown to stimulate
NK cell activity.?? NK cells are a
type of cytotoxic lymphocyte that
constitutes a major component of
the innate immune system. They
play an important role in eliminating
cancerous cells as well as cells infected
by viruses. AFA was also shown
to contain polysaccharides having
immune-enhancing properties.?®2°

Over the years, one of the most
commonly reported benefits  of
consuming AFA has been mood
elevation, as well as a feeling of mental
energy and clarity, both suggestive of
the presence of a neuroactive amino
acid or a biogenic amine. In spite
of extensive testing demonstrating
the contrary, McPartland had stated
that this effect was likely due to the
presence of anatoxin in AFA, which
he claimed acted like cocaine.’ But
further investigation later revealed
that AFA is a significant source of the
biogenic amine phenylethylamine
(PEA).3* PEA has been coined the
“molecule of love” and is well known
to alleviate depression and elevate
mood, and it plays an important role
in affective behavior as well as the
pathogenesis of learning disabilities
and attention deficit/hyperactivity
disorder. 31-34

Phycocyanin is the blue pigment
present in all cyanophyta. In the
living algal cell, phycocyanin serves
as a protein storage unit and an

antioxidant, protecting the cell from

certain wavelengths. Phycocyanin
has been shown to have strong
antioxidant and anti-inflammatory

properties. In various animal models
of inflammation, phycocyanin
was shown to reduce or prevent
inflammation.?>3¢  Phycocyanin has
been shown to prevent certain forms
of colitis.?” The mechanism of action
was identified as the ability to block
the production of the inflammatory
eicosanoids LTB, and PGE,.**?*
Phycocyanin has also been shown to
be one of the strongest natural COX-2
(cyclooxygenase) inhibitors.*

More recently, AFA was shown
to contain an L-selectin blocker that
acts as a mild stem cell mobilizer.
Consumption of a proprietary extract
of AFA that concentrates the L-selectin
blocker was shown to lead to an
average increase of 25% to 30% in
the number of circulating stem cells
within one hour of consumption.!
The ability of bone marrow stem
cells to differentiate into a wide
variety of specialized somatic cells
such as cardiomyocytes, hepatocytes,
pancreatic B-cells, skin cells and skin
appendages, and even neurons has
been well documented.*-*” In essence,
bone marrow stem cells constitute the
natural repair system of the body.*
It is not surprising, therefore, that a
higher number of circulating stem
cells has been linked to greater health
outcomes.*%8 When tested in an
animal model, this proprietary extract
of AFA was shown to enhance tissue
repair after cardiotoxin-induced injury
to the tibialis muscle.>

Although some of the concerns
raised nearly 15 vyears ago were
legitimate, in spite of a lack of
evidence of negative effects, the
past decade has clearly established
the safety of AFA and has put into
evidence significant health-promoting
properties.
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