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History of Biowarfare
Medieval Siege
Іn the 14th and 15th centuries, little was known about how germs cause disease. But according to medieval medical lore, the stench of rotting bodies was known to transmit infections. So when corpses were used as ammunition, they were no doubt intended as biological weapons.
Botulism
Botulinum toxin is the most poisonous substance known. It is derived from bacteria called Clostridium botulinum. A number of countries have developed or are developing the toxin as a bioweapon. Experts consider it a major threat because of its lethality and relative ease of production. However, the well-financed Japanese cult Aum Shinrikyo tried to spray aerosols of the toxin at least three times without success.
Botulism is the disease triggered when the toxin gets absorbed through the gut, lungs, or an open wound. It does not penetrate skin. The toxin affects neurotransmitters, causing permanent nerve damage, paralysis, and when untreated, respiratory failure and death. Natural cases of botulism are rare and typically result from contamination of home-canned foods. 
How it would be spread: Aerosol or food. The disease is not contagious.
Incubation period before symptoms: generally 12-72 hours 
Symptoms:
· nausea and vomiting (occurs in natural cases when bacteria are ingested; may not appear if purified toxin is spread on food);
· difficulty speaking, seeing, and/or swallowing;
· drooping eyelids;
· muscle weakness starting in the trunk and moving to the limbs;
· muscle paralysis and difficulty breathing.
Treatment: An antitoxin, available in the U.S. from the Centers for Disease Control and Prevention, stops progression of the disease and can prevent onset of disease following exposure.
Vaccine: No vaccine is available for the general public. An investigational vaccine is available for the military and lab workers.
Cholera
Pandemics of cholera were common in the 19th and early 20th centuries, before the advent of antibiotics. This highly debilitating and, if untreated, deadly disease is caused by the bacterium Vibrio cholerae.
Bioterrorists would likely use the bacteria to contaminate food or water. However, it would be difficult to poison water supplies regularly treated with chemicals to kill contaminants.
Because cholera is readily treated with proper medical attention, it is less likely to be used as agent of terror .
How it would be spread: Food or water. It is not contagious with proper hygiene.
Incubation period before symptoms: 12 hours - 5 days 
Symptoms :
· severe diarrhea, vomiting, and weakness;
· leg cramps;
· rapid fluid loss that can lead to shock.
Treatment: Rehydration is essential. A variety of antibiotics shorten the course of illness and reduce its severity.
Vaccine: The manufacture of the only licensed cholera vaccine has been discontinued. It was generally not recommended because it protects only roughly half of those vaccinated, and immunity is short-term (3-6 months). Two newly developed vaccines are available in other countries.
Glanders
Glanders is a disease that primarily affects horses, mules, and donkeys. In World War I, German forces reportedly spread glanders to debilitate enemy cavalries. But the bacteria that causes glanders, Burkholderia mallei, can also infect humans. 
Glanders is a likely candidate for biological warfare and bioterrorism, in part, because only a few germs of B. mallei can trigger disease. It also is known to have been developed by various bioweapons programs. In a single year in the 1980s, the Soviet Union produced more than 2,000 tons of dry agent for glanders. 
The bacteria can enter the body through cuts in the skin or the membranes of the eyes and nose. The bacteria can also be inhaled, and as an aerosol glanders would be a deadly weapon.
How it would be spread: Aerosol. Human-to-human transmission is possible, but the disease is not considered highly contagious.
Incubation period before symptoms – 1-14 days 
Symptoms
General symptoms: 
· fever and headaches;
· muscle aches;
· muscle tightness;
· chest pain.
Other symptoms vary according to how the organism enters the body – through the skin, eyes, nose, or respiratory tract – but include: 

· pustular lesions that develop 1-5 days after bacteria enter breaks in the skin;
· swollen lymph nodes;
· tearing of the eyes, light sensitivity;
· increased mucus in the eyes, nose, and respiratory tract;
· pneumonia. 
Treatment: A variety of antibiotics can be used. However, even when treated, the disease has had a high mortality rate (roughly 50%) in the few documented cases of human glanders. Treatment protocols are not well understood because the disease is so rare.
Vaccine: No vaccine is available.
Q Fever
Q (or "query") fever generally affects sheep, cattle, and other farm animals. The disease agent, the rickettsial bacterium Coxiella burnetti, builds up in placental tissues, so veterinarians and farmers aiding animal births are at risk. But natural human cases are rare. 
How it would be spread: Aerosol or food. Human-to-human transmission is rare.
Incubation period before symptoms: 2-3 weeks 
Symptoms:
· high fever, chills, and throbbing headache;
· profuse sweating;
· visual and auditory hallucinations;
· pneumonia;
· hepatitis .
Treatment: Even untreated, most people with Q fever will recover. Treatment with a variety of antibiotics shortens illness and results in fewer complications.
Vaccine: A vaccine exists but is not available to the general public.
Plague
There are various forms of plague, all caused by the bacteria Yersinia pestis. Bubonic plague, historically the most common, is transmitted from rats to humans by infected fleas. In 1346, a bubonic plague pandemic known as the Black Death erupted in Europe and eventually killed 20-30 million people, a third of the population. 
During World War II, the Japanese army reportedly dropped plague-infested fleas over China. It is possible that infected insects again could be used as weapons. But experts see a much greater risk in the spraying of Y. pestis in aerosols; inhaled bacteria would trigger cases of highly lethal pneumonic plague. 
Experts consider plague a bioweapons threat for several reasons: The virus has been widely available in microbe banks for military and civilian researchers. Techniques to mass-produce and aerosolize plague were developed in the Soviet Union, and hundreds of former Soviet scientists may have this know-how. Finally, even a small number of plague cases are likely to sow panic given the infamous history of the disease.
How it would be spread: Aerosol or person-to-person. Pneumonic plague is contagious through respiratory droplets.
Incubation period before symptoms: 1-6 days 
Symptoms
· fever, chills, headache, weakness;
· nausea, vomiting, and abdominal pain; 
· extreme lymph node pain (bubonic);
· chest pain, cough, bloody or watery sputum (pneumonic);
· septic shock.
Treatment: A variety of antibiotics can treat the disease but must be given soon after symptoms appear. Antibiotics given immediately after exposure may prevent disease onset.
Vaccine: No vaccine is available to the general public. A vaccine to prevent bubonic plague was licensed but discontinued by its manufacturers in 1999. Even if this vaccine becomes available, it does not prevent the pneumonic form of plague.
Smallpox
Through natural epidemics, smallpox has likely claimed more lives than any other infectious disease. In the 20th century alone, before it was eradicated by universal vaccination, smallpox killed up to 500 million people. 
In 1980, the same year that the World Health Assembly announced smallpox had been eradicated and recommended that vaccination programs cease, the Soviet Union launched a program to mass-produce the virus as a bioweapon. Russia may still maintain a research program to produce virulent and contagious strains, ostensibly as a defensive measure. 
Smallpox has no natural reservoirs other than humans. While the chance of terrorists obtaining smallpox is remote, it is considered a grave bioterrorism threat because the disease is highly contagious and deadly. The most lethal natural form of smallpox, caused by the Variola major virus, has a fatality rate of roughly 30%. 
How it would be spread: Aerosol or person-to-person, potentially by a terrorist-"martyr." It is highly contagious. However, smallpox victims show clear signs of the disease, and anyone who came in contact with them could be vaccinated post-exposure.
Incubation period before symptoms: 10-14 days 
Symptoms:
· high fever;
· headache, backache, and vomiting;
· rash (pox) on the face and arms that spreads to the trunk.
Treatment: There is no current treatment against the smallpox virus. Vaccination given 3-5 days post-exposure can prevent the disease.
Vaccine: Vaccine exists but is currently not recommended for the general public. Stockpiles of vaccine are being increased. No one has been vaccinated since 1972, and people vaccinated before then have likely lost immunity.
Tularemia
The agent that causes tularemia, Francisella tularensis, is one of the most infectious bacteria known: inhaling as few as ten microscopic germs can trigger disease. A World Health Organization committee estimated that if 110 pounds of a virulent strain of the bacteria were sprayed over a city of five million, it could incapacitate 250,000 people and kill 19,000. Respiratory failure or shock would cause most fatalities.
Tularemia occurs naturally in small mammals such as mice, squirrels, and rabbits. Human infection, which is rare, can result from insect bites or handling infected animals. It is possible that infected flies, ticks, or mosquitoes could intentionally be released as weapons, but direct spraying of the bacteria is thought to be a more likely threat.
How it would be spread: Aerosol or food. Human-to-human transmission has not been documented.
Incubation period before symptoms: 1-14 days. Following a terrorist attack, cases would likely be reported in 3-5 days. 
Symptoms:

Various forms of the disease all begin with the sudden onset of flu-like symptoms: 
· fever, chills, headache, cough, and lethargy 
Additional symptoms depend on the form but include: 
· swollen and sore lymph nodes;
· skin ulcers;
· red and sore eyes;
· abdominal pain, diarrhea, and vomiting;
· pneumonia 
Treatment: Early antibiotic therapy is effective, and if started within 24 hours of exposure, may prevent disease. A variety of antibiotics can be used, although some antibiotics may be powerless against strains genetically engineered to be resistant.
Vaccine: No vaccine is available for the general public. That is now available for high-risk lab workers.
Making Vaccines
Smallpox has a fearsome reputation, having killed more people in history than any other infectious disease. It was quite a victory, then, when English physician Edward Jenner developed an inoculation against smallpox in 1796. Armed with the knowledge that milkmaids who had been exposed to cowpox, a relatively mild affliction, didn't come down with smallpox, Jenner intentionally infected an eight-year-old boy with cowpox. Two months later he infected the boy again, this time with smallpox. As Jenner expected, the child didn't come down with the disease - he was immune. Although Jenner's experiment was highly unethical, especially by today's standards, it did lead to widespread inoculations against the feared disease. He called his new procedure vaccination, after vacca, which is Latin for cow. 
A vaccine works by generating an immune response in the body against some kind of pathogen - a virus or bacteria or some other agent that causes disease. Normally when a pathogen invades the body, the immune system works to get rid of the pathogen. Often, though, the immune system gets a slow start, which gives the pathogen time to multiply and wreak havoc. What a vaccine does is expose the immune system to a less-threatening version of a pathogen and, in effect, prime it to recognize and quickly eliminate the pathogen's harmful counterpart, should it ever invade the body. 
This feature lets you create six vaccines in your own virtual laboratory, using a different technique to produce each one.
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