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SUMMARY OF REMEDIES 
(with range of bottles needed) 

 
Anatoxin a     4-7 
Anatoxin a(S)     3-9 
BMAA      4-7 
Brevetoxin     2-5 
Ciguatera     2-6 
Cylindrospermopsin       3-7  
Domoic acid     2-6 
Microcystines     3-7  
Nodularins      3-7 
Saxitoxin     3-7 

Cyanobacteria are a photosynthetic, nitrogen-fixing 
group, which survives in wide variety of habitat, soil 
and water. The name comes from the color and we 
more often call this, blue-green algae. 
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     Blue-green algae first came 
to the public knowledge when 
the sale of Spirulina was put on 
a multi-level marketing plan. 
There is a lot of favorable 
material written about its 
concentrated food value. That is 
not the subject of this paper. 
 
     As water reservoirs shrink 
and become stagnant, it invites 
the Cyanobacteria to bloom and 
create algae. There are different 
toxins from fresh water and salt 
water cyanobacteria. Both thrive 
on nitrogen (the most abundant 
gas of earth) and are fed more 
by sewage nitrogen dumped into 
rivers and oceans. 
   

 

 

Chaohu Lake, China 

Zaka Lake, California 

 

Lake Champlain of Lake Erie 

  No municipal water supply can 
adequately clean Cyanotoxins 
because they are impervious to 
chlorine and even boiling. This 
material is presented because 
the chance of these toxins 
appearing in water supplies in 
every city on the globe increases 
with global warming. 
 
   We read accounts of 
municipalities “meeting the 
challenge” and it simply isn’t 
true. 

http://en.wikipedia.org/wiki/Cylindrospermopsin
http://en.wikipedia.org/wiki/Domoic_acid
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A contaminated lagoon in Rio’s Barra (West Zone of Rio de Janeiro, Brazil, located southwest of the city 
on the Atlantic Ocean) has different colors due to sediment, sewage flows and the resulting beaches 
 

     Some cyanobacteria 
produce toxins, called 
cyanotoxins. These include: 
(1)   Anatoxin-a   
(2)   Anatoxin-a(s) 
(3)   BMAA  
(4)   Brevetoxins  
(5)   Ciguatera  
(6)   Cylindrospermopsin   
(7)   Domoic acid 
(8)   Microcystines  
(9)   Nodularins  
(10) Saxitoxin. 

 
Innsbruck, Austria 

Red Tide, Mexico Coast 
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Anatoxin-a was first discovered by P.R Gorham in the early 1960s, after several 
herds of cattle died as a result of drinking water from Saskatchewan Lake in 
Canada, which contained toxic algal blooms.  Anatoxin-a, also known as Very 
Fast Death Factor, is a secondary, bicyclic amine alkaloid and cyanotoxin with 
acute neurotoxicity. Symptoms of anatoxin exposure include loss of 
coordination, muscular fasciculations, convulsions and death by respiratory 
paralysis. Death due to respiratory failure occurs anywhere between several 
minutes and a few hours. Due to its high toxicity and potential presence in drinking 
water, anatoxin-A poses a threat to humans and animals. 

Anatoxin-a(S) binds to acetylcholinesterase and renders it unable to deactivate 
the neurotransmitter, acetylcholine.  This leads to muscle weakness through 
exhaustion, respiratory distress (dyspnea) and convulsions (effect on seizure 
threshold) preceding death.  The “S” designation refers to the crowning symptoms 
of producing lots of saliva. 
 

BMAA  (β-methyl-amino-L-alanine) is ubiquitously produced by cyanobacteria 
in marine, freshwater, brackish, and terrestrial environments. 
Degenerative loco-motor diseases have been described in animals grazing 
on cycad species, fueling interest in a possible link between the plant and 
the etiology of ALS/PDC. Subsequent laboratory investigations discovered 
the presence of BMAA. BMAA induced severe neurotoxicity in rhesus 
macaques, including limb muscle atrophy, nonreactive degeneration of anterior 
horn cells, degeneration and partial loss of pyramidal neurons of the motor cortex, 
behavioral dysfunction, conduction deficits in the central motor pathway, and 
neuropathological changes of motor cortex Betz cells 

There are reports that low BMAA concentrations can selectively kill cultured motor 
neurons from mouse spinal cords and produce reactive oxygen species.  

Scientists have also found that newborn rats treated with BMAA show a progressive 
neurodegeneration in hippocampus, including fibril formation, and impaired learning 
and memory as adults. In addition BMAA has been reported to be excreted into 
rodent breast milk, and subsequently transferred to the suckling offspring, this 
suggests that mothers and cow’s milk might possibly be other exposure routes.  

Exposure to the cyanobacteria neurotoxin BMAA is suspected as an environmental 
cause of neurodegenerative diseases such as ALS, Parkinson's disease and 
Alzheimer's Disease. 

Brevetoxins are “red tide” toxins. Humans can become seriously ill from eating 
oysters and other shellfish contaminated with red tide toxin. Blooms can potentially 
cause eye and respiratory irritation (coughing, sneezing, tearing, and itching) to 
beachgoers, boaters and coastal residents. People with severe or persistent 
respiratory conditions (such as chronic lung disease or asthma) may experience 
stronger adverse reactions.  
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Domoic Acid can bio accumulate in marine organisms such as shellfish, anchovies, 
and sardines that feed on the phytoplankton known to produce this toxin. DA can 
accumulate in high concentrations in the tissues of these plankton feeders when the 
toxic phytoplankton itself is high in concentration in the surrounding waters. 

In mammals, including humans, domoic acid acts as a neurotoxin, causing short-term 
memory loss, brain damage (including epilepsy), in severe cases, death. DA-
producing algal blooms are associated with the phenomenon of amnesic shellfish 
poisoning (ASP). In marine mammals, domoic acid typically causes seizures and 
tremors. In the brain, domoic acid is found to especially damage 
the hippocampus and amygdaloid nucleus. It damages the neurons by activating 
AMPA and kainate receptors, causing an influx of calcium. Although calcium flowing 
into cells is a normal event, the uncontrolled increase of calcium causes the cells to 
degenerate. Because the hippocampus may be severely damaged, short-term 
memory loss occurs. 

It may also cause kidney damage – even at levels considered safe for human 
consumption, a new study in mice has revealed. The kidney is affected at a hundred 
times lower than the concentration allowed under FDA regulations.  
 

Cylindrospermopsin:   In 1979, 138 inhabitants of Palm Island, Queensland, 
 Australia, were admitted to hospital, suffering various symptoms of gastroenteritis.  
All of these were children; in addition, 10 adults were affected but not hospitalized. 
Initial symptoms, including  abdominal  pain and  vomiting, resembled those 
of hepatitis; later symptoms included kidney failure and bloody diarrhea. At the time, it 
was noticed that this outbreak coincided with a severe algal bloom in the local 
drinking water supply, and soon after the focus turned to the dam in question where 
the answer was found. 

 Hawkins et al... demonstrated the toxic effects of CYN by mouse bioassay, using an 
extract of the original Palm Island strain. Acutely poisoned mice display edanorexia, 
diarrhea and gasping respiration. Autopsy results revealed hemorrhages in the  
lungs, livers, kidneys, small intestines and   of the subjects  Histopathology revealed 
dose-related necrosis of hepatocytes, lipid accumulation, and fibrin thrombi formation 
in blood vessels of the liver and lungs, along with varying epithelial cell necrosis in 
areas of the kidneys.  
 

Ciguatera    Hallmark symptoms in humans include gastrointestinal and neurological 
effects. Gastrointestinal symptoms include nausea, vomiting, and diarrhea, usually 
followed by neurological symptoms such as headaches, muscle aches, paresthesia, 
numbness, ataxia, vertigo, and hallucinations.  Severe cases of ciguatera can also 
result in cold allodynia, which is a burning sensation on contact with cold. 
Neurological symptoms can persist and ciguatera poisoning is occasionally 
misdiagnosed as multiple sclerosis. Dyspareunia and other ciguatera symptoms have 
developed in otherwise healthy males and females following sexual intercourse with 
partners suffering ciguatera poisoning, signifying that the toxin may be sexually 
transmitted.  Diarrhea and facial rashes have been reported in breastfed infants of 
poisoned mothers, suggesting that ciguatera toxins migrate into breast milk. 
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Saxitoxin is a neurotoxin that acts as a selective sodium channel blocker. One of 
the most potent natural toxins known to man, it acts on the voltage-gated sodium 
channels of nerve cells, preventing normal cellular function and leading to paralysis.  
 
Ingestion of saxitoxin (usually through shellfish contaminated by toxic algal blooms) 
is responsible for the human illness known as paralytic shellfish poisoning (PSP) 
Symptoms can appear ten to 30 minutes after ingestion, and include nausea, 
vomiting, diarrhea, abdominal pain, tingling or burning lips, gums, tongue, face, 
neck, arms, legs, and toes. Shortness of breath, dry mouth, a choking feeling, 
confused or slurred speech, and loss of coordination, are also possible symptoms 
 
Detection of saxitoxin in shellfish such as mussels, clams and scallops frequently 
leads to closures of commercial and recreational shellfish harvesting, especially in 
California, Oregon, Washington, and New England. 

U-2 pilot Francis Gary Powers was issued a hollow silver dollar containing a tiny, 
saxitoxin-impregnated needle to be used to commit suicide in case of capture by 
enemy forces. 

For a lung effect by aerosol, the median lethal dosage (LCt50) of TZ is 5 mg·min/m³. 
Due to its high aerobiological decay rate (e.g., ~17%/min) and production cost, it 
was weaponized in tainted flechettes for special operations. 
 

Microcystins are cyanotoxins and can be very toxic for plants and animals 
including humans. Their hepatotoxicity may cause serious damage to the liver.  

Microcystin containing 'blooms' are a problem worldwide, including China, Brazil, 
Australia, South Africa, the United States and much of Europe. Once ingested, 
microcystin travels to the liver, via the bile acid transport system, where most is 
stored; though some remains in the blood stream and may contaminate tissue. 

Nodularins are globally, the most common toxins present in cyanobacterial 
blooms in fresh and in brackish waters. Nodularins are potent hepatotoxins and can 
cause serious damage to the liver.  In the Baltic Sea, marine blooms of Nodularia 
spumigena are among some of the largest cyanobacterial mass events in the world. 
They present health risks for wild and domestic animals as well as humans, and in 
many areas, pose major challenges for the provision of safe drinking water. 
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Wikipedia Chemical structure of cyanotoxins   

Structure Cyanotoxin 

Primary 
target 

organ in 
mamma

ls 

Cyanobacteria genera 

Cyclic 
peptides 

Microcystins Liver Microcystis, Anabaena, Planktothrix (Oscillatoria), Nostoc, H
apalosiphon,Anabaenopsis 

Nodularins Liver Nodularia 

Alkaloids 

Anatoxin-a Nerve 
synapse Anabaena, Planktothrix (Oscillatoria), Aphanizomenon 

Anatoxin-
a(S) 

Nerve 
synapse Anabaena 

Cylindrosper
mopsins Liver Cylindrospermopsis, Aphanizomenon, Umezakia 

Saxitoxins Nerve 
axons Anabaena, Aphanizomenon, Lyngbya, Cylindrospermopsis 

Amino 
Acid BMAA Nervous 

System All 
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