Bacterial and Viral Infectious Diseases

Bacterial Infections

Common Name/Disease

Scientific Nomenclature

Anthrax




(Bacillus anthracis)

Bubonic Plague 
 


(Yersinia pestis)
Leprosy




(Myobacterium laprae)

Bacterial Menningitis
(e.g. Streptococcus pneumoniae, Neisseria meningitides)
Bacterial Pneumonia


(e.g. Streptococcus pneumoniae)

Scarlet Fever/Step Throat 

(e.g. streptococci)

Staph Infection



(Staphylococcus aureus)

Viral Infections

Common Name/Disease

Scientific Nomenclature

Common Cold



(200 different viruses!! Rhinoviruses etc)

Influenza




(influenza virus A, B and C)

Small Pox




(variola virus)

SARS (severe acute respiratory syndrome)
(corona virus)

What is a Bacterium?
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What is a virus?

[image: image2.jpg]Lager

Pllsade




How Colds are Spread

Depending on the type of virus, any or all of the following routes of transmission may be common: 

· Touching infectious respiratory secretions (e.g. snot!) on skin and other objects, and then touching the eyes or nose. 

· Inhaling relatively large particles of respiratory secretions transported briefly in the air, for example from a cough or sneeze.

· Inhaling droplet nuclei: smaller infectious particles suspended in the air for long periods of time. 

Much of the research on how the common cold spreads has been done with rhinoviruses. These are released in the highest concentrations in nasal secretions. You are most likely to transmit rhinoviruses in the second to fourth day of infection, when the amount of virus released is highest. 

If you take aspirin to treat your cold, you might actually increase the amount of virus released in nasal secretions. So you’ll feel better, but you might also infect more people! 

How The Flu Spreads

The flu spreads in respiratory droplets from coughing and sneezing. It usually spreads from person to person, though occasionally you can become infected by touching something with virus on it, and then touching your mouth, eye or nose.

Adults may be able to infect others 1 day before getting symptoms and up to 7 days after getting sick. So it is possible to give someone the flu before you know you’re sick as well as while you are sick.
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How do you treat bacterial Infections?
Antibiotics

Antibiotics kill bacteria by attacking structures that they have, but human cells don’t. For example, penicillin kills bacteria by preventing them from making new cell walls. Human cells obviously don’t have walls, so the antibiotic does not affect them. There are lots of different types of antibiotics that target different bacterial structures.

Antibiotics and resistance

What is Bacterial Resistance?

Disease-causing microbes that have become resistant to antibiotics are an increasing public health problem. 

Tuberculosis (TB), gonorrhea and childhood ear infections are just a few of the diseases that have become hard to treat with antibiotic drugs. 

Part of the problem is that bacteria are remarkably resilient and can develop ways to survive drugs meant to kill or weaken them. Usually only a few bacteria in the body will survive treatment with antibiotics. Once all the non-resistant bacteria are dead, the survivors pass on their resistance to all members of the next generation. This is how resistance increases and spreads. 

Why is antibiotic resistance on the increase?

The problem is mostly caused by the increasing use of antibiotics. The more times bacteria are exposed to an antibiotic, the more chances they get to develop resistance.

Other facts:

Food-producing animals are routinely given antibiotic drugs for therapeutic, disease prevention or production reasons. These antibiotics can sometimes make their way into the food chain.

About 70 percent of bacteria that cause infections in hospitals are resistant to at least one of the drugs most commonly used to treat infections. 

Some organisms are resistant to all approved antibiotics and must be treated with experimental and potentially toxic drugs. 

Some research has shown that antibiotics are given to patients more often than recommended by federal and other healthcare organizations. For example, patients sometimes ask their doctors for antibiotics for a cold, cough, or the flu. These diseases are all viral and don't respond to antibiotics. Also, patients who are prescribed antibiotics but don't complete the full course of treatment can contribute to resistance. 

How do bacteria become resistant?

Bacteria have DNA inside them that is part of their genome. They may also contain much smaller bits of circular DNA that they can share with other bacteria. These are called plasmids. It is the plasmids that contain the antibiotic resistance genes.

Although plasmids can pass on antibiotic resistance genes to bacteria they are also very useful in biotechnology and other areas of research.

Biotechnology, Bacteria and Plasmids:




Bacterial DNA


DH5 bacterium





Artificial way of getting plasmids into bacteria

By treating bacteria in certain ways, for example by quickly heating them, you can make them take up plasmids from their environment. Usually only a few bacteria out of the many millions that are treated in this way will take up the plasmid. You can select these transformed bacteria from the rest of the population by growing them on agar plates that contain ampicillin. Only the bacteria that contain the plasmid will survive. Each of these bacteria multiplies many many times to form a colony that is visible to the naked eye. 

Plasmids are used every day in medical and biotechnology research. They can be genetically engineered to contain other genes of interest. Bacteria grow very rapidly, making many copies of the plasmid in the process. The researcher picks up a single bacterial colony using a sterile toothpick and places it into a liquid broth that contains ampicillin. After growing the bacteria overnight in this broth, they can harvest the plasmid DNA. They can then use the plasmid in experiments, for example to see what effect the genes within the plasmid have on human cells.

This is very useful in research – but does it contribute to the problem of antibiotic resistance?

We have to be very careful about how we dispose of transformed bacteria, to make sure they don’t escape into the environment and spread their antibiotic resistance plasmids into disease-causing bacteria.

Websites of Interest

World Health Organisation: 

http://www.who.int/csr/disease/en/
National Institutes of Health:

http://health.nih.gov/
Centre for Disease Control:

http://www.cdc.gov/
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Bacterial Wall








Bless you! 


Now wash your hands.
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Ampicillin Resistance Gene





Plasmid DNA
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