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Abstract: Microcystins are one kind of hepatotoxins produckg freshwater
cyanobacterial species, primarilicrocystis aeruginosa. Microcystins are chemically
stable, but suffer biodegradation in reservoir wat&he most common member of the
family, microcystin-LR. Human illness is due to maicystins include gastroenteritis and
allergic/irritation reactions, the primary targdttbe toxin is the liver, where disruption
of the cytoskeleton, causes massive hepatic habager To remove these from water
helps to prevent these diseases. The present pgapeides the information on
cyanotoxins, their impacts and remedial methods.
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INTRODUCTION

Cyanobacteria are oxygenic photosynthetic gramtneghacteria formerly known as Blue Green Algae.

The production of oxygen by Cyanobacterial phottsysis contributes to keeping the balance of the
atmosphere. These are often referred as “Architettearth’s atmosphere”. Cyanobacteria form in

shallow, warm slow moving o still water. They arade up of cells with toxins called cyanobacterial

toxins. A mass of cyanobacteria in a body of wigeralled blooms. When this mass rises to theasarf

of the water is called surface scum or a surfadem@ooms.
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Fig. 1& 2: Cyanobacteria

Cyanobacterial toxins such as Anatoxins-a, Cylindrospermopsin, Nodujaaimd Saxitoxins Anatoxin-a
(S) are the naturally produced poisons storedérctils of certain species of cyanobacteria. Thedas

fall into different categories. Some attacks tiveri(hepatotoxins) or the nervous system (neurpg)xi
others simply irritate the skinThese toxins are usually released into water whercells rupture or die.
One group of toxins produced and released by cyaoteba are callehicrocystins because they were
isolated from a cyanobacterium calldécrocystis aeruginosa. Microcystins are the most common of the
cyanobacterial toxins found in water, as well amddahe ones most often responsible for poisoning
animals and humans who come into contact with ttsdoms. Microcystins are extremely stable in
water because of their chemical structure, whiclamaghey can survive in both warm and cold water
and can tolerate radical changes in water chemisitiuding pH.

Fig. 3: Cyanobacterial toxins - Microcystins

One of them, microcystin-LR, appears to be onehef microcystins most commonly found in water

supplies around the world 30 and 50 per cent ofi@glyacterial blooms are harmless because they ocontai
only non-toxic species of freshwater cyanobacteBloms containing even one species of toxic

cyanobacteria will be poisonous and potentiallygégaousd. The depth at which cyanobacterial blooms

float depends on a number of parameters. The musirtant factors in these are light, phosphorus and
nitrogen

Although many people have become ill from expogoré&reshwater cyanobacterial toxins, death from
algal-contaminated drinking water is unlikely tacac given that water resources are usually effebtiv
managed to control taste, odour and other algatedtproblems. It's possible that extended expdsure
low levels of cyanobacterial hepatotoxins couldehtang-term or chronic effects in huméns

By ingesting water, fish or blue-green algal prdducontaining elevated levels of toxins, causes
headaches, fever, diarrhoea, abdominal pain, naaseh vomiting. When a person swims in
contaminated water, he may get itchy and irritagels and skin, as well as other hay fever-likergilte
reactions. If anyone contact with cyanobacterial toxins amd experiencing any of these symptoms,
Children are at greater risk than adults of deviepgerious liver damage should they ingest higelte

of microcystins, because of their comparativelydowody weight.
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There have been many widespread incidents of pioigoaffecting a variety of both wild and domestic
animal$. Animals are not more sensitive than people toefffiects of the toxins; they are simply not as
concerned with the way water looks or smells befbey drink it. Death is usually caused by damage t
the liver or to the nervous system, depending oiclmoxins were predominant in the water.

Once cyanobacteria are detected in the water supglgtment plants can remove these toxins in a
number of ways. Conventional water treatment fieedican remove the cells by adding chemicals that
bind them together. As the cells clump togetheeythecome heavier and fall to the bottom of the
reservoir or tank, where they can be easily fitlevat.

While this method will remove cells, it will notmeve potentially harmful cyanobacterial toXirEhese
can be removed using certain oxidation procedurexivated charcoal. Generally speaking, chemicals
(such as copper sulphate) or any other treatmetitatghat causes the cells to break down and eleas
their toxins should not be used.
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Fig. 4: Microcystins and impact on human health

The best way to avoid the problems associated eyitmobacterial blooms is to prevent blooms from
formingf. This can be done by reducing the input of nutsiesuch as phosphates, into the water source
or by mixing the water in a reservoir.

While the proposed level of microcystins allowed &vinking purposes will not adversely affect the
health of most people, patients undergoing renalysis treatment may be more susceptible to the
associated health riskBecause dialysis patients receive dialysis twthre times per week (exposure
to more than 300L of water per week), there is mimdéfor dialysis patients to be exposed to elegat
levels of these toxins.

Conventional surface water treatment processessaraly effective in removing the algal cells, lané
not very effective at removing or destroying dissal toxins, particularly from supplies that conthigh
levels of organic material. Specialized surfaceew#teatment processes can reduce the toxin lévels
below the drinking water guideline, but these Isvf).1-0.5 pg/L) are still of concern for dialysis
patients.

These treatments can range from granular activedglon filtration followed by reverse osmosis to
much more complex membrane filtration systems ,(eufjra filtration). The extent of additional
treatment will depend entirely on the quality of thunicipal water supply.

Blooms in recreational bodies of water are usuabgociated with unpleasant odour and offensive
appearance on shorelines as the scum accumulatedemay¥. Although cyanobacterial toxins are
probably not absorbed through the skin, they carseaskin irritation. The toxins, if present, can be
absorbed from the water via ingestion or can becanf®rne and be absorbed via inhalation. Indivisiua
should avoid swimming and other water-related &@iin areas with dense blooms.
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Because all cyanobacterial blooms are potentiakict it's always best to stay away from contangdat
water until it has been tested and declared saferobystins can accumulate in the tissues of fish,
particularly in the viscera (liver, kidney, etcand in shellfish. Levels in the tissues depend ughen
severity of the bloom in the area where the fislstwillfish are caught or collectédin general, caution
should be taken when considering the consumptidislofcaught in areas of a water body where major
blue-green algal blooms occur; in particular, trseera of the fish should not be eaten.

Blue-green algal products are sold in some phaesaand health food stores as food supplements) ofte
in tablet or caplet form. In particular, adult cangers who choose to use products containing non-
Soirulina blue-green algae should do so for short periodsnté only. However, consumers can safely

use products made only frogpirulina blue-green algae as these were found to be freecobcystins.

CONCLUSION

Cyanobacteria are photosynthetic prokaryotes haemn iecognized as excellent source of chemicals,
renewable fuels and bioactive compounds. Thesalacehaving properties such as antimicrobial and
antifungal activities. But at the same time thewyitao toxins. By removing these toxins by water

treatment, the products without these toxins aghlfihelpful to human and animal health care.
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