Science IRT’s

Antony Van Leeywenhoek-IRT

· A tradesman of Holland

· Came from a family of tradesmen, had no fortune and received no higher education

· Only knew dutch

· Discovered bacteria, blood cells, and sperm cells

· Born October 24, 1632

· Father was a basketmaker

· Mother’s family were brewers

· He had many jobs himself: Draper, Surveyor, Wine Assayer, and even a minor city official

· 1668 Leeuwenhoek learned how to grind lenses

· He ended up making over 500 “microscopes”, only 10 have survived

· The “microscopes” he created were merely powerful magnifying glasses

· Leeuwenhoek earned the title father of the microscope, even though he was not

· Leeuwenhoek had great skill in the area of grinding lenses, that with his great eyesight enabled him to build “microscopes” that magnified up to 200x, while the compound microscopes of the day could only magnify up to 20-30x, on top of that Leeywenhoek’s “Magnifying” glasses were not as blurry and produced a more quality image

· Letters he had written to the royal society of London were translated and printed in the Philosophical transactions of the royal society (a book)

· Discovered organisms in his own plaque, this was the first ever sighting of bacteria

· Discovered Nematodes and Rotifers

· Became famous only due to the letters he sent, being published

· 1680 he was elected full member of the royal society

· Died August 30, 1723

Components of a Cell

· Cell Membrane - forms the outer boundary of the cell and allows only certain materials to move into or out of the cell 

· Cytoplasm - a gel-like material inside the cell;  it contains water and nutrients for the cell 

· Nucleus - directs the activity of a cell; it contains chromosomes with the DNA 

· Nuclear Membrane - separates the nucleus from the cytoplasm Holds nucleus together

· Endoplasmic Reticulum - moves materials around in the cell 

· Ribosomes - make protein for the cell 

· Golgi Bodies - are used for packaging and secreting of energy 

· Mitochondria - break down food and release energy to the cell, “powerhouse” 

· Lysosomes - are chemicals used to digest waste 
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Vacuoles - are storage areas for the cell, contains dissolves and water

· Cell Wall - provides structure to the plant cell 

· Chloroplasts - contain chlorophyll that is make food for the plant cell 

· Chlorophyll - traps light and is used to produce food for plants 

· Chromosomes - contains code which guides all cell activities

· Microtubule - hollow cylinder that supports and shapes cell  

· Nucleolus- spherical body within nucleus 

· Plastid - stores food or contains pigment

· Rough Endoplasmic reticulum (RER) - results from the presence 
of ribosomes that are bound to the cytosolic side of the endoplasmic 
reticulum membrane.

· Smooth Endoplasmic reticulum (SER) – has no such presence of 

ribosomes and are NOT involved in protein synthesis.

Protein Synthesis

1. Transcription 
Before the synthesis of a protein begins, the corresponding RNA molecule is produced by RNA transcription. One strand of the DNA double helix is used as a template by the RNA polymerase to synthesize a messenger RNA (mRNA). This mRNA migrates from the nucleus to the cytoplasm. During this step, mRNA goes through different types of maturation including one called splicing when the non-coding sequences are eliminated. The coding mRNA sequence can be described as a unit of three nucleotides called a codon.

2. Translation 
The ribosome binds to the mRNA at the start codon (AUG) that is recognized only by the initiator tRNA. The ribosome proceeds to the elongation phase of protein synthesis. During this stage, complexes, composed of an amino acid linked to tRNA, sequentially bind to the appropriate codon in mRNA by forming complementary base pairs with the tRNA anticodon. The ribosome moves from codon to codon along the mRNA. Amino acids are added one by one, translated into polypeptidic sequences dictated by DNA and represented by mRNA. At the end, a release factor binds to the stop codon, terminating translation and releasing the complete polypeptide from the ribosome.

Joseph Lister

· Born April 5, 1827 in Upton, Essex; Died February 10, 1912 

· He was a Quaker and attended the University of London and later attended the Royal College of Surgeons. 

· He became first assistant surgeon to James Syme at the University of Edinburgh in Scotland and he married Syme's daughter Agnes and left the Quaker church. 

· He got a professorship of surgery at the University of Glasgow. 

· Influenced by the ideas of Louis Pasteur, Lister used Carbolic acid (phenol) on all of his instruments, and patients wounds, which helped get rid of gangrene. 

· Wrote "Antiseptic Principle of the Practice of Surgery" describing above procedure on March 16, 1867 in the journal The Lancet. 

· Lister returned to Edinburgh as successor to Syme as Professor of Surgery. 

· Lister became known as the "Father of Modern Antisepsis" 

· Listerene mouthwash is named after him as well as the bacterial genus Listeria. 

· Lister moved to King's College Hospital in London and improved methods of repairing kneecaps, the technique of mastectomy. 

· He was eventually made Baron Lister of Lyme Regis and became one of the twelve original members of the Order of Merit. 

· Lister was president of the Royal Society between 1895 and 1900 

· A British Institution of Preventative Medicine was named after him. 

· Lister's memorial is in Portland Place and his statue is in Kelvingrove Park, Glasgow.

Diphtheria

· An upper respiratory tract illness

· Characterized by sore throat, low grade fever, and an adherent membrane on the tonsil, pharynx, and/ or nose 

· Usually the bacteria multiply on or near the surface of the mucous membranes of the throat, where they cause inflammation. 

· Caused by Corynebacterium diptheriae which release a poison (toxin), which can also damage the heart, brain and nerves.

· Highly contagious by direct contact or breathing aerosolized secretions by infected individuals 

· The inflammation may spread to the voice box (larynx) and may make your throat swell, narrowing your airway. 

· Once very common, but has been largely eradicated by vaccination

· Once a deadly disease, with large scale outbreaks

· In the 1920s there were 100,000 to 200,000 cases reported

· Most common in places with low sanitation

· Victims are usually children

· Joseph O’Dwyer, an U.S. physician, developed tubes that were inserted in the throat that prevented victims from suffocating

· The German physician Emil von Behring developed an antitoxin that did not kill the bacteria, but neutralized the toxic poisons that the bacteria releases into the body

· The first successful vaccine for diphtheria was developed in 1923

· Antibiotics against diphtheria were not available until the discovery and development of sulfa drugs following World War II

· The respiratory form has an incubation period of 2-5 days

· The onset of disease is usually gradual

· Symptoms include fatigue, fever, a mild sore throat and problems swallowing 

· Children infected have symptoms that include nausea, vomiting, chills, and a high fever

· Some do not show symptoms until the infection has progressed further

· In 10% of cases, patients experience neck swelling

· It is cited in the Guinness Book of World Records as the “most resurgent disease”

Louis Pasteur - French chemist

(1822-1895)
· Best known for his remarkable breakthroughs in microbiology…one of the three main founders of microbiology (others were Ferdinand Cohn and Robert Koch)

· His experiments confirmed the germ theory of disease and reduced mortality from puerperal fever (childbed)

· Created the first vaccine for rabies…he grew the virus in rabbits and then weakened it by drying the affected nerve tissue…first used on 9-year old Joseph Meister in 1885 after he was badly mauled by a rabid dog.

· His research showed that some microorganisms contaminated fermenting beverages…he then invented a process in which liquids such as milk and wine were heated to kill most bacteria and molds already present within them…he and Claude Bernard completed the first test on April 20, 1862 and this process was soon known as pasteurization
· Discovered the asymmetry of crystals…when he sorted the crystals by hand he found two forms of the compound: solutions of one form rotated polarized light clockwise, while the other form rotated light counterclockwise…an equal mix of the two had no polarizing effect on light…this was the first time anyone had demonstrated chiral molecules

· Discovered anaerobiosis, where some microorganisms can develop and live without air or oxygen, called the Pasteur effect.

· In 1865, two parasitic diseases called pébrine and flacherie were killing great numbers of silkworms at Alès. Pasteur worked several years proving it was a microbe attacking silkworm eggs which caused the disease, and that eliminating this microbe within silkworm nurseries would eradicate the disease.
· In the 1870s, he applied his immunisation method to anthrax, which affected cattle…he made the anthrax vaccine by exposing the bacillus to oxygen
· Pasteur won the Leeuwenhoek medal, microbiology's highest honor, in 1895
Isolation or quarantine (Diseases) Digest

· During the Civil War, a lot of people died during the war but a lot of people also died because of diseases such as battle wound infections.

· They didn’t have anything to operate with so they would have to cut off the limb that was damaged because they didn’t have the time or supplies to operate on someone. 

· Another Disease that affected the soldiers was plagues and poxes. 

· Isolating the soldiers were the only option that could save some soldiers from being infected. 

· A lot of volunteer regiments lost more than 3 or more high ranked soldiers plus over 200 people because of diseases. 

· Isolationism doesn’t always work because there were mosquitoes that could infect healthy soldiers.

· Quarantine was the only defense they had against diseases during the Civil War. 

· Even some of the volunteer regiments were mustered out because of the poor conditions. 

· In total, probably the death caused by diseases could be in the thousands.

· Food was also contaminated with salmonella. 

· About half of the deaths from disease during the Civil War were caused by intestinal disorders, mainly typhoid fever, diarrhea, and dysentery.

· Some form of anesthesia was used like chloroform to calm the soldiers down.

· Approximately 110,000 Union and 94,000 Confederate men died of wounds received in battle.

· After the surgery, the soldiers were in high risk of infection.
Isolationism (from diseases)

During the Civil War, a lot of people died during the war but a lot of people also died because of diseases such as battle wound infections.  They didn’t have anything to operate with so they would have to cut off the limb that was damaged because they didn’t have the time or supplies to operate on someone.  Another Disease that affected the soldiers was plagues and poxes.  Isolating the soldiers were the only option that could save some soldiers from being infected.  A lot of volunteer regiments lost more than 3 or more high ranked soldiers plus over 200 people because of diseases.  Isolationism doesn’t always work because there were mosquitoes that could infect healthy soldiers.  Isolationism was the only defense they had against diseases during the Civil War.  Even some of the volunteer regiments were mustered out because of the poor conditions.  In total, probably the death caused by diseases could be in the thousands.

Bubonic Plague

 

· Other names for the Bubonic plague are Pneumonic plague and Septicemic plague. Another name or nick name is Black Death. 

· The most common forms of the plague are bubonic- infection of the lymph nodes, Pneumonic- infection of the lungs, and Septicemic- infection of the blood. 

· You can get it by getting bitten by a flea that has the plague bacteria or from an infected rodent, or from handling an infected animal. In some cases they can be spread from human to human through coughing. 

· The plague is characterized by periodic disease outbreaks in rodents. 

·  The difference between Bubonic, Pneumonic, and Septicemic Plague are that they have different symptoms. 

· Symptoms of Bubonic plague are high fever, smooth, painful lymph gland swelling called a buboe, chills, ill feeling, muscle pain, severe head ache, and seizures. 
· The symptoms of the Pneumonic plague are severe cough, difficult breathing, and coughing up blood. Symptoms- 2-3 days of exposure. 

· Symptoms of Septicemic plague are abdominal pain, blood clotting problems, diarrhea, fever, low blood pressure, nausea, organ failure, and vomiting. 

· Treatment is needed 24 hours after the first symptom, if not you will probably die. 

· Treatment includes antibiotics, intravenous (into vein) fluids and respiratory support. 
· The drugs of choice are streptomycin or gentamycin. 

· If not treated your 50% liable to die, if treated it goes down to 5%. 

· Possible tests to check if u have the plague are blood culture, culture of sputum, and lymph node culture. 

· Blood culture- sample blood is taken and tested under a controlled environment for 1-7 days. 

· Culture of sputum- asked to cough deeply and spit any sputum in a sterile cup. The sputum is then taken to the laboratory and then tested to see if bacteria on it will grow 

· Lymph node culture- laboratory test performed on a lymph node to identify organisms that cause infection. 

· People with the plague must be isolated and anyone that was in contact with them should be traced and tested. 

· The plague is rare in the United States but is known to occur in California, Utah, Arizona, Nevada, and New Mexico. 

·  In 2006, 13 cases of the plague were reported in the United States the most since 1994. 

· Most of the cases that happened in the U.S. were people under the age of 20 and 50% of cases occur in males.

John Snow (16 March 1813 - 16 June 1858) was a British physician and a leader in the adoption of anaesthesia and medical hygiene, and is considered one of the fathers of epidemiology for his work in tracing the source of a cholera outbreak in Soho, Westminster, England in 1854.

Snow was born 16 March, 1813 in York, England. He was the first of nine children born to William and Frances Snow in their North Street home. His neighbourhood was one of the poorest in the city, and was always in danger of flooding because of its proximity to the River Ouse. His father worked in the local coal yards that were constantly replenished from the Yorkshire coalfields via barges on the Ouse. Snow was baptised Anglican at the church of All Saints, North Street.

Snow studied in York until the age of 14, when he was apprenticed to William ardcastle, a surgeon in Newcastle-upon-Tyne. He later worked as a colliery surgeon. In October 1836 he enrolled as a student at the Hunterian school of medicine in Great Windmill Street, London. A year later, he began working at the Westminster Hospital and was admitted a member of the Royal College of Surgeons of England on 2 May 1838. He graduated from the University of London in December 1844, and was admitted to the Royal College of Physicians in 1850.

Snow was one of the first physicians to study and calculate dosages for the use of ether and chloroform as surgical anesthetics. He personally administered ether to Queen Victoria while she gave birth to one of her sons. This led to wider public acceptance of obstetric anesthesia. Snow published an article on ether in 1847 entitled "On the Inhalation of the Vapor of Ether". A longer work was published posthumously in 1858 entitled On "Chloroform and Other Anesthetics, and Their Action and Administration"

[

Original map by Dr. John Snow showing the clusters of cholera cases in the London epidemic of 1854

Snow was a skeptic of the then-dominant miasma theory and believed that the disease was transmitted by water contaminated by the waste of other cholera sufferers. The germ theory had not been formulated at this time, so he was unaware of the mechanism by which the disease was transmitted, but evidence led him to believe that it was not due to breathing foul air. He first publicized his theory in an essay On the Mode of Communication of Cholera in 1849. In 1855 a second edition was published, with a much more elaborate investigation of the effect of the water-supply in the Soho, London epidemic of 1854.

By talking to local residents (with the help of Reverend Henry Whitehead) he identified the source of the outbreak as the public water pump on Broad Street (now Broadwick Street). Although Snow's chemical and microscope examination of a sample of the water was not able to conclusively prove its danger, his studies of the pattern of the disease were convincing enough to persuade the local council to disable the well pump by removing its handle. Although this action has been popularly reported as ending the outbreak, the epidemic may have already been in rapid decline, as explained by Snow himself:

	“
	There is no doubt that the mortality was much diminished, as I said before, by the flight of the population, which commenced soon after the outbreak; but the attacks had so far diminished before the use of the water was stopped, that it is impossible to decide whether the well still contained the cholera poison in an active state, or whether, from some cause, the water had become free from it.
	”


Snow later used a spot map to illustrate how cases of cholera were centred around the pump. He also made a solid use of statistics to illustrate the connection between the quality of the source of water and cholera cases. He showed that companies taking water from sewage-polluted sections of the Thames delivered water to homes with an increased incidence of cholera. Snow's study was a major event in the history of public health, and can be regarded as the founding event of the science of epidemiology.

In Snow's own words (in a letter to the Editor of the Medical Times and Gazette):

	“
	On proceeding to the spot, I found that nearly all the deaths had taken place within a short distance of the [Broad Street] pump. There were only ten deaths in houses situated decidedly nearer to another street-pump. In five of these cases the families of the deceased persons informed me that they always sent to the pump in Broad Street, as they preferred the water to that of the pumps which were nearer. In three other cases, the deceased were children who went to school near the pump in Broad Street... 

“With regard to the deaths occurring in the locality belonging to the pump, there were 61 instances in which I was informed that the deceased persons used to drink the pump water from Broad Street, either constantly or occasionally...

“The result of the inquiry, then, is, that there has been no particular outbreak or prevalence of cholera in this part of London except among the persons who were in the habit of drinking the water of the above-mentioned pump well.

“I had an interview with the Board of Guardians of St James's parish, on the evening of the 7th inst [Sept 7], and represented the above circumstances to them. In consequence of what I said, the handle of the pump was removed on the following day."
	”


It was later found that this public well was unknowingly dug within three feet of an old cesspit that had just begun leaking fecal bacteria. A baby who had contracted cholera from another source had its diapers washed into this cesspit, the opening of which was under a nearby house that had been rebuilt farther away after a fire had destroyed the previous structure, and the street was widened by the city. It was common at the time to have a cesspit under most homes. Most families tried to have their raw sewage collected and dumped in the Thames to prevent their cesspit from filling faster than the sewage could decompose into the soil.

Snow was an ardent teetotaler and believed in pure drinking water (via boiling) throughout his adult life.

Snow died unmarried on 16 June, 1858, and is buried in Brompton Cemetery.

Reservoirs of Infectious Diseases 

Reservoir —Any person, animal, arthropod, plant, soil or 

substance (or combination of these) in which an infectious agent normally lives and multiplies, on which it depends primarily for survival, and where it reproduces itself in such manner that it can be transmitted to a susceptible host.

Ex. Cowdung, human bowels, blood, mosquitoes 

Transmission of Infectious Diseases

· contact with aerosolized droplets- spread by sneezing, coughing, talking or even singing

· ingesting contaminated food and water

· coming in contact with a fomite, a contaminate inanimate object, i.e. a coin

· organism that transfers the disease is known as the vector, i.e. mosquito transferring malaria to an unsuspecting host

· vectors can be mechanical or biological.

· mechanical vector picks up an infectious agent on the outside of its body and transmits it in a passive manner. An example would be a fly covered in cow dung, then landing on food before a human ingests it.

· biological vectors harbor pathogens within their bodies and deliver pathogens to new hosts in an active manner, usually a bite.

· Biological vectors are usually, though not exclusively, arthropods, such as mosquitoes, ticks, fleas and lice.

Tuberculosis

· Tuberculosis (abbreviated as TB for tubercle bacillus) is a common and deadly infectious disease caused by mycobacteria, mainly Mycobacterium tuberculosis. 

· Other names for Tuberculosis include consumption, Pott’s disease, phthisis, scrofula, wasting disease, white plague, and king’s evil.

· Tuberculosis most commonly attacks the lungs (as pulmonary TB) but can also affect the central nervous system, the lymphatic system, the circulatory system, the genitourinary system, bones, joints and even the skin. 

· Other mycobacteria such as Mycobacterium bovis, Mycobacterium africanum, Mycobacterium canetti, and Mycobacterium microti can also cause tuberculosis, but these species do not usually infect healthy adults. 
· Over one-third of the world's population now carries the TB bacterium, and new infections occur at a rate of one per second. 

· Not everyone infected develops the full-blown disease, so asymptomatic, latent TB infection is most common. 

· However, one in ten latent infections will progress to active TB disease, which, if left untreated, kills more than half of its victims. 

· In 2004, mortality and morbidity statistics included 14.6 million chronic active TB cases, 8.9 million new cases, and 1.6 million deaths, mostly in developing countries. 

· In addition, a rising number of people in the developed world are contracting tuberculosis because their immune systems are compromised by immunosuppressive drugs, substance abuse or HIV/AIDS.

· When the disease becomes active, 75% of the cases are pulmonary TB. 

· Symptoms include chest pain, coughing up blood, and a productive, prolonged cough for more than three weeks. 

· Systemic symptoms include fever, chills, night sweats, appetite loss, weight loss, pallor, and often a tendency to fatigue very easily. 
· In the other 25% of active cases, the infection moves from the lungs, causing other kinds of TB more common in immunosuppressed persons and young children. 

· Extrapulmonary infection sites include the pleura, the central nervous system in meningitis, the lymphatic system in scrofula of the neck, the genitourinary system in urogenital tuberculosis, and bones and joints in Pott's disease of the spine. 

· An especially serious form is disseminated TB, more commonly known as miliary tuberculosis. 

· Although extrapulmonary TB is not contagious, it may co-exist with pulmonary TB, which is contagious. 

· The primary cause of TB , Mycobacterium tuberculosis (MTB), is an aerobic bacterium that divides every 16 to 20 hours, an extremely slow rate compared with other bacteria, which usually divide in less than an hour. 

· Since MTB has a cell wall but lacks a phospholipid outer membrane, it is classified as a Gram-positive bacterium. 

· However, if a Gram stain is performed, MTB either stains very weakly Gram-positive or does not retain dye due to the high lipid & mycolic acid content of its cell wall. 

· MTB is a small rod-like bacillus that can withstand weak disinfectants and survive in a dry state for weeks. 

· In nature, the bacterium can grow only within the cells of a host organism, but M. tuberculosis can be cultured in vitro.

· The bacillus causing tuberculosis, Mycobacterium tuberculosis, was identified and described on March 24, 1882 by Robert Koch.

· Tuberculosis can be carried by mammals; domesticated species, such as cats and dogs, are generally free of tuberculosis, but wild animals may be carriers.

· About 90% of those infected with Mycobacterium tuberculosis have asymptomatic, latent TB infection (sometimes called LTBI), with only a 10% lifetime chance that a latent infection will progress to TB disease. 

· However, if untreated, the death rate for these active TB cases is more than 50%. 

· TB infection begins when the mycobacteria reach the pulmonary alveoli, where they invade and replicate within alveolar macrophages. 

· The primary site of infection in the lungs is called the Ghon focus. 

· Bacteria are picked up by dendritic cells, which do not allow replication, although these cells can transport the bacilli to local (mediastinal) lymph nodes. 

· Further spread is through the bloodstream to the more distant tissues and organs where secondary TB lesions can develop in lung apices, peripheral lymph nodes, kidneys, brain, and bone. 

· All parts of the body can be affected by the disease, though it rarely affects the heart, skeletal muscles, pancreas and thyroid.

Smallpox IRT

· Caused by the variola virus that emerged in human many thousands of years ago.

· Two clinical forms- variola major, the most severe and common form, and variola minor

· 4 types of variola major smallpox: ordinary (90 percent of all smallpox cases), modified (occurring in previously vaccinated persons), flat, and hemorrhagic (most rare and severe)

· Variola major = overall mortality rate of 30% (flat and hemmoragic almost ALWAYS fatal); Variola minor = mortality rate of 1% or less

· Spread through: direct face-to-face contact, direct contact with infected bodily fluids/ contaminated objects, rarely by sharing breathing air in enclosed settings

· Infected person may carry virus from 7-17 days without symptoms (is not contagious)

· First symptoms to emerge are general malaise, vomiting, moderate-severe body aches and very high fever (called the prodrome phase); in next phase, rash emerges in the mouth and throat then spreads to the skin, covering entire body usually within 24 hours.

· Rash starts as red spots, then become sores that tend to break open, then develop into raised bumps that become hard and harder until they are firm to the touch and fill with a thick “puss-like” liquid (called pustules); scabs then form over bumps; after a few days, scabs fall off individually, leaving deeply pitted scars in the skin (the person is contagious until the last scar has fallen off).

· Airborn virus is extremely fragile: 90% will die or become inactive within 24 hours.

· Smallpox has been virtually irradiated due to world vaccination program (last case in US,1949; last natural case in Somalia, 1977)

· Routine vaccinated were stopped in 1972 after smallpox was ended in US, vaccine is now given only to small number of research scientists/professionals

· Irradiation of the disease is due mostly to how the vaccine was administered, first by mass immunization (vaccine given to large numbers of people not previously exposed to disease), then by ring vaccination (begun in 1967; finding and immunizing those people who had come in contact with the infected person, stopping the spread of the disease).

· Smallpox vaccine is unique: uses a “live” vaccinia rather than a dead virus, therefore many precautions are taken to prevent spreading; not administered w/ a hypodermic needle- uses a 2-pronged needle that is dipped in vaccine

· Vaccine produces a high level of immunity for 3-5 years, then decreasing immunity after that; prevents smallpox in 95% of vaccinated persons

· After September 11th, 2001, the threat of terrorists releasing the smallpox virus as part of a bioterrorism attempt became greater; George Bush released a “detailed nationwide smallpox preparedness program.”
· US currently has enough stockpiled smallpox vaccine to treat all affected persons in the event of an outbreak, more is currently being produced. Those persons registered to administer the vaccine in case of an emergency are currently being immunized.

· One confirmed smallpox case in the United States will be considered a “public health emergency” due to the very contagious and destructive nature of the disease.

· The Center for Disease Control (CDC) classifies smallpox as a “Category A agent,” meaning it poses the greatest potential threat to public health in the event of an outbreak (grouped with other diseases such as botulism, plague, and anthrax)

Independent Research: Tetanus

· Tetanus is a serious disease that caused by bacteria found in dust, soil, and manure

· Tetanus enters the body through many kinds of wounds-form pinprick to a deep wound 

· Symptoms include

· Headache

· Stiffness of jaw(lockjaw) 

· Fever, sweating, and severe muscle spasms 

· Tetanus Lock Jaw:  Some 89% of the soldiers infected with tetanus during the Civil War died.  The surgeons felt that tetanus was due to exposure to cold, damp, excessive heat or pressure on nerves by bandages.  
· Modern Knowledge:  Tetanus is a highly fatal disease which can be prevented by a vaccine “tetanus shot.”  The organism enters the body through a break in the skin, i.e. metal fragments which lacerate the skin, bullet wound etc.    

· Tetani, the bacteria that causes tetanus is recovered from the initial wound in only about 30% of cases, and can be found in patients who do not have tetanus.  
· Local Tetanus:  is an uncommon form of the disease, in which patients have persistent contraction of muscles in the same anatomic area as the injury.  The contractions may persist for many weeks before gradually subsiding.  Local tetanus is generally milder, only about 1% of cases are fatal.   
· Generalized tetanus:  is the most common type of tetanus, representing about 80% of cases.  The generalized form usually presents with a descending pattern.  The first sign is lockjaw, followed by stiffness of the neck, difficulty in swallowing, and rigidity of pectoral and calf muscles.  Other symptoms include elevated temperature, sweating, elevated blood pressure, and episodic rapid hear rate.  Spasms may occur frequently and last for several minutes.  Spasms continue for 3-4 weeks and complete recovery may take months.  
· Neonatal Tetanus:  is a form of generalized tetanus that occurs in newborn infants who have not acquired passive immunity because the mother has never been immunized.  Neonatal tetanus is common in many developing countries and is responsible for 14% of all neonatal deaths, but is very rate in developed countries.  
· Treatment:  The wound must be cleaned.  Dead and infected tissue should be surgically removed.  Penicillin was once used to treat tetanus, but is no longer the treatment of choice because of a theoretical risk of increased spasms.  All tetanus victims should be vaccinated against the disease or offered a booster shot.     

Independent Research: Portals of Enters and Exits

· Typhoid germs are passed in the feces and to some extent the urine of infected people.

· Spread by eating or drinking water or foods contaminated by feces of the infected individual.

· Bubonic plague occurs when a person is bitten by an infected rodent.

· Pneumonic plague is transmitted through person to person respiratory droplets. 

· Malaria parasites are transmitted by bites from female Anopheles mosquitoes.

· Tuberculosis is spread through aerosol droplets expelled by people with the active disease of the lungs when they cough, sneeze, speak, kill, spit or use the unsterilized eating utensils of the infected person.

· Tetanus – infection generally occurs through wound contamination, and often involves a cut or deep puncture wound.

· Gangrene is a result of critically insufficient blood supply sometimes cause by injury and subsequent contamination with bacteria.

· Diphtheria – highly contagious disease spread by direct physical contact or breathing the aerosolized secretions of infected individuals.

· Smallpox highly contagious, transmitted primarily through prolonged social contact or direct contact with infected body fluids or contaminated objects, such as bedding or clothes. Infection in the natural disease will be via the lungs.

· Smallpox is an attack on the skin cells which cause contagious pimple like sours.

Vector control aims to decrease contacts between humans and vectors of human disease. Control of mosquitoes may prevent malaria as well as several other mosquito-borne diseases.

Vector control remains the most generally effective measure to prevent malaria transmission and therefore is one of the four basic technical elements of the Global Malaria Control Strategy. The principal objective of vector control is the reduction of malaria morbidity and mortality by reducing the levels of transmission. Vector control methods vary considerably in their applicability, cost and sustainability of their results. The choice of vector control will depend on the magnitude of the malaria burden, the feasibility of timely and correct application of the required interventions and the possibility of sustaining the resulting modified epidemiological situation. WHO recommends a systematic approach to vector control based on evidence and knowledge of the local situation. This approach is called Integrated vector management (IVM).

Integrated Vector Management is a decision-making process for the management of vector populations, so as to reduce or interrupt transmission of vector-borne diseases. Its characteristic features include:

· Selection of methods based on knowledge of local vector biology, disease transmission and morbidity; 

· utilization of a range of interventions, often in combination and synergistically; 

· collaboration within the health sector and with other public and private sectors that impact on vector breeding; 

· engagement with local communities and other stakeholders; 

· a public health regulatory and legislative framework; 

· rational use of insecticides; 

· good management practices. 

An IVM approach takes into account the available health infrastructure and resources and integrates all available and effective measures, whether chemical, biological, or environmental. IVM also encourages an integrated approach to disease control.

The most frequent type of vector control is mosquito control, which uses a variety of strategies, three of which are:

1. Habitat control: stagnant water is avoided, by removal of old tires, empty cans etc., and better management of used water; 

                              (Water stagnation occurs when water stops flowing. Stagnant water can be a major environmental hazard.)

1. Insecticides, spread over mosquito breeding zones, sprayed in houses, or impregnated in bednets; 

2. Introduction of sterilised male mosquitoes, in order to reduce the vector breeding rate.

In general, other vector control methods are more demanding in terms of local technical expertise, and they are much less universally applicable than ITNs and IRS. However, in particular local situations they may greatly enhance the effectiveness of interventions directed against adults or, especially in areas of low transmission, replace them.
Larviciding is indicated only for vectors which tend to breed in permanent or semi-permanent water bodies than can be identified and treated and where the density of the human population to be protected is sufficiently high to justify the treatment with relatively short cycles of all breeding places.
Environmental management approaches to vector control aim at modifying the environment to deprive the target vector population of its requirements for survival. This reduces human-vector contact and renders the conditions less conducive to disease transmission.
Personal protection measures include the use of window screens, ITNs, repellents and wearing light-colored clothes, long pants and long-sleeved shirts. Well-constructed houses with window screens are effective for preventing biting by mosquitoes that bite indoors.
Fogging or area spraying aims at killing flying mosquitoes by contact with the insecticide in the air. It must be properly timed to coincide with the time of peak adult activity. It has very limited indications for malaria control.

