Botulinum toxins are essentially neurotoxins produced by the bacteria Clostridium Botulinum, and are often found in poorly preserved food, or more rarely in flesh wounds.  These toxins have been the subject of much research, and have been shown to have wide variety of uses, perhaps most surprisingly in the field of cosmetic medicine. The are seven different types of the toxin known, and are denoted by A through G.

This web-site serves as a brief introduction into what is undoubtedly a fascinating set of compounds.  There is also a brief quiz relating to information on this web-site. Also included are a set of links to web-sites containing further information on the topic. 

Therefore the resultant symptoms of Botulism can be caused in humans either by food poisoning or by the infection of blood.

Structure and synthesis.

The Botulinum toxins are proteins consisting of around 1,300 amino acids. Although the ordering of these amino acids varies across the seven different toxins, they each possess similar molecular weights and structures.

The toxins may be synthesised as single chain polypeptides, having a mass of around 150kDa. The toxin in this form has very little effect in the neuro toxin mechanism. The level of potency may be increased by cleavage of the chain giving a large chain (100kDa) connected to a smaller chain (50kDa) associated within a single zinc atom. The chain-chain connection is made by a disulphide bond.

Toxic Mechanism

The first stage of toxicity comprises the recognition and binding of the carbonyl group at the end of the heavy chain (marked on as a black spot on the figure) to a receptor or acceptor of the affected neuron. 

The next stage involves the transfer of the light chain molecule to the cytoplasm through a pathway generally known as receptor mediated endocytosis.(RME). This is a pathway shared by several other toxins, and also hormones and some viruses.

This movement of the light chain leads to the third and final stage of toxicity, as it crosses to the cytoplasm, it demonstrates enzyme like properties and catalyses specific reactions that consequently leading to the prevention of the vesicle fusing to the membrane and also the prevention of neurotransmitter release. Hence the ill health effects of Botulism Toxins on human health – Botulism.

Potential use of Botulinum Toxins for Chemical Warfare.

Weapons

The resultant effects of the Botulinum toxin mechanism on living organisms are the symptoms of Botulism.

Botulinum Toxins are in-fact the most toxic substances known, and for this reason was among the first considered for use in chemical weaponry. A gram of such a toxin is estimated to be capable of killing 200,000 mice.  Even more startling, a single cup of this substance in its pure form is estimated to be capable of depopulating the Earth!

A great deal of time was spent during and after the Second World War by both allied and German scientists, to find a method of converting Botulin Toxin to weapon form. Whilst both of these former enemies have long since forgotten the idea of using these Toxins for chemical warfare, concerns still remain over the threat from other nations or organisations. Most of the research in the controversial field now focuses on the production of effective, cheap vaccines to combat the threat of Biochemical Chemical weapons. 

Special facilities such as the 27 acre Tooele facility in Utah now exist specifically to dispose of chemical weapons such as the projectiles shown above. 

Botulsim

Botulinum toxins and are often found in poorly preserved food, or more rarely in flesh wounds. Hence Humans may contract Botulism through either food or blood poisoning. Since contraction through either route is improbable,  as a rule few humans are vaccinated against botulism, highlighting the potential danger of the Toxin’s use as a chemical weapon.

The fundamental effect of the toxicity mechanism on humans is muscle paralysis. This gives rise to a multitude of symptoms such as:

· Blurred vision

· Drooping eyelids

· Slurred speech

· Muscle weakness

· Difficulty swallowing

· Double vision

· Dry mouth

If these symptoms are left un–checked the muscle paralysis may spread to the respiratory system.  In this way, Botulism can be fatal and has been known to cause death in less than four hours.

Recovery from respiratory Botulism may take several weeks, with the patient requiring the aid of a ventilator. If treated extremely quickly, the toxic mechanism may be stopped by the addition of anti-toxins to the blood stream.

Medicine

The capability of paralyses of Botulinum Toxins lends them to the treatment of several medical conditions such as cervical dystonia that involves spasms of the neck muscles, causing tilting of the head. A low strength form of Botulinum Toxin type A (or trade name Botox() can be administered to relieve this problem. Some side effects of such treatment are most commonly reported to be neck pains and headaches. However such effects did not stop Botox( from being official approved for treatment of cervical dystonia in the year 2000.

Botox(  has also been used to relieve the condition of excessive blinking of the eyelids (blepharospasm) by injection directly to the affected eyelid.  However the resulting side effects this time are found to most commonly be corneal ulceration due to over exposure (i.e. patient not blinking enough!), skin rashes and swelling of the eyelids. Similar problems have been reported when treating misalignment of the eyes (Strabismus) with Botox(.

In May of 2002 scientists revealed their studies regarding the successful use of Botox( in treating bladder problems.

Cosmetic

In April 2002 the use of Botox( was officially approved for the use in cosmetic surgery, although it has been used commercially world-wide for the past ten years.

Botox( acts to relax the muscles that cause wrinkles such as frown lines. A very fine needle is used to inject the toxin in the required area. Although some mild side effects to the treatment are often reported several days after treatment, the effects normally last several months.

Fading of the effects is primarily caused by the production of nerve sprouts, that eventually form new neuron – muscle junctions, and hence restoring muscle functionality.

Other target areas for cosmetic Botox( include eye wrinkles, wrinkled upper lips and necklines.

