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· It was a common belief in the past that ideas about bad air, curses, punishment by the gods, or other mystical causes of disease prevailed before the discovery that microorganisms or “germs” were the source of many common ailments.

· Microorganisms are small living creatures.

· Microorganisms that are capable of causing disease are termed pathogens and can take the form of bacteria, protozoa, fungi, and viruses.

· The knowledge that microbes can cause disease is now referred to as the “germ theory of disease”.

· Hippocrates was a Greek mathematician and physician born in 460B.C.  He is considered the Father of Modern Medicine.  He taught that illness had a natural, physical cause and thus a natural cure.  He did not believe, as most in his time did, that illness was caused by magic, supernatural forces, or the disfavor of gods.  His beliefs and code of ethics transferred to his students in time which was called “Hippocratic Oath”.

· Girolano Fracastro (1478-1553) – Although Marcus Varro had mentioned that hat we now term microorganisms might be a cause of disease in the first century B.C.  it is widely accepted that Girolamo Fracastoro made the “the first scientific statement of the true nature of contagion, infection, disease germs, and modes of disease transmission.

· Agostino Bassi de Lodi belonged to several Italian and foreign scientific academies and was renowned as a leading scientist of his time.  He was a pioneer in promoting ideas regarding the infectious cause and prevention of certain diseases and was the first to establish the principle of microbial parasitism.  His first data was about silk worm disease.  He eventually published his findings along with his recommendations on prevention, disinfection, and disease containment.  Bassi applied his ideas regarding microbial infections to human scourges such as smallpox, typhus, plague, cholera, and gangrene, as well as several others.

· Ignaz Semmelweis was a Hungarian obstetrician who was responsible for introducing the concept of using antiseptic as a means for preventing infections in hospital wards.  After a friend died of a septic infection from a wound acquired during autopsy, Semmelweis made the connection between the cadavers and infection.  After Semmelweis ordered students to wash their hands with chlorinated lime before examining patients, the death rate dropped significantly
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Robert Koch (1843-1910)

A country doctor from the region now known as Germany

Had an undying interest in Anthrax, which at the time was killing herds or sheep and cattle

1875 Koch began to study anthrax in a laboratory he had constructed

He injected lab mice with the same blood of infected cattle/sheep and noted that the mice began to show the same symptoms.

He found the source, rod-shaped bacteria, and tested to see if it was actually the source, it was

He then discovered a way to re-isolate the same rod-shaped bacteria and thus found a way to stabilize anthrax

Also read the following:

IRT: Antony Van Leeuwenhoek

IRT: John Snow

IRT:  Joseph Lister
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Measuring the Occurrence of Disease

· Epidemiologists:

· Trained investigators who study the occurrence, distribution, spread, and control of diseases.

· Employed by health departments and other government agencies

· Responsible for determining the source of outbreaks and stop further spreading

· There are 2 types of studies Epidemiologists perform

· Descriptive Studies- to develop figures that describe the number of people in a certain population that are affected by a certain disease within a certain time period

· Analytical Studies- to determine how diseases are spread within a population, and help determine the course of action to prevent and outbreak of disease.
Science Digest pg 27-28

· Host immunity

· 2 studies in the immunity: immunology – study of host defenses , microbiologists- focus on weapons of pathogens

· Only goal of microorganism – reproduce

· Immunity refers to state of protection from infectious disease

· When ability to cause disease(pathogencity) > host defense = gets the disease

· Host defense > ability of pathogen to cause disease = clear the infection

· Variolation – introducing small amounts of scab and fluid from smallpox lesions into a healthy individual 

· This gave a mild case of the disease but protection from future severe cases

· Edward Jenner observed that milkmaids who got cowpox usually did not get small pox

· Jenner tested this by inoculating a young boy with cow pox, then exposing him to small pox

· Boy survived

· Innate immunity- basic resistance to disease (what we are born with)

· Phagocytes- “white blood” cells – they devour invading cells

· Antibodies – complement fragments

· When antibodies cover a cell makes it easier for phagocytes to devour the cell

· Acquired immunity- learned response

·  Once an unknown invader is destroyed, body will remember how to destroy it again

· Second response will be faster than the first

· Cells of the immune system

· All blood cells originate from the bone marrow

· Hematopoietic stem cell- capable of developing into any of the blood cells

· B cells area  type of white blood cell – makes antibodies

· Each b cell can only make one type of antibody

· Antibody protects from invaders in 2 ways:

· Sticks to the invader so that phagocytic cells called microphages can devour them

· Activate the complement protein

· Complement will create holes in the membrane of the invader and this hole will kill it

· B cells need the right antigen to activate

· They also need help from helper T-cells

· Two main types of T – cells

· Helper and killer

· Helper- supervisors of the immune system
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Section II: The Natural History of Disease and the Transformation of Disease 

· Some diseases are caused by inherited disorders

· Cystic Fibrosis- arises when an individual inherits two copies of a defective gene

· Some forms of Cancer- arise due to mutations in a particular cell. (This causes well to behave abnormally moving into other sites occupied by that specific type of cell.)

Classifying Infectious Diseases

· Infectious diseases are illnesses caused by the presence of a specific microorganism within a body.

· When a person gets sick, it is the job of the physician to figure out the disease so that a proper treatment can be administered.
Diagnostic AIDS

· Physicians will use clues to figure out want is wrong with the patient.
· These observations are known as signs and helps determine possible disease culprits
· Observe the patient, looking for characteristics (fever, abnormal blood pressure, lesions on the skin, or paralysis of limbs)
· These subjective types of clues are known as symptoms.
· Interview the changes of the patient. (these changes include feelings of discomfort, pain in a certain area, level of activity, decrease in eating)
· The incidence is a report to the medical community that reflects the number of people who develop a disease in a given time period.

· The prevalence is the total number of people affected at a given time in a population.

· If the disease is long lasting, the prevalence may be larger than the incidence.

· The reason physicians would consider the prevalence and incidence is that a more common affliction is more likely to be the problem than a rare one.

· After first coming up with a possible cause, a physician then performs a diagnostic test

· By swabbing, biopsy, or blood collection

· Killer T cells (kill cells) sometimes kills your own cells if altered from normal

· Kill transport cells (transplanted organ) if tissue match is not close enough

· Kill cancer cells usually and cells with viruses

· Receptor-ligand interactions- signals them if cell is altered

· Can only kill cells if the Helper T cells says “okay”

· Different protein than helper (CD8 protein)

· Immune Response

· Macrophages- eating cells that ingest and digest invaders (digested pieces of invader put on surface and displayed to helper T cells

· Helper T cells sends signals to other cells to do their activities

· B cells and killer T cells activated and multiplied when performing

· Expanded army remains in body and serve as memory to fight infection

· Quicker response if pathogen comes back and is stopped before it begins

· Allergies, Lupus, & other autoimmune disorders mess up immune system

· Complexity of immune system makes it hard to control or direct

· Vaccines teach body to recognize pathogen, so one doesn’t get sick from it later

· Made of dead, weakened, or components of pathogens

· Herd immunity- if population is vaccinated or immune to infection, the few susceptible people will be protected 

· Dose of antibodies can clear infection before it starts

· Purified from blood of people/animals that known to have antibodies against pathogen

· Administering them- “passive immunization” (body didn’t learn anything)

· Antivenin & antitoxin refer to antibody against venom & toxin 

· Active Immunization

· Young children given series of vaccinations before reaching school

· Prevents outbreaks of infectious diseases and protects people from severe illness and even death

· Injecting into fat/ muscle dead, weakened, or specific portion of pathogen

· Can be achieved by natural infection cycle

· Compromised immune systems occur when patient undergoes cancer chemotherapy/ immunosuppressive regimens to prevent organ transplants from being rejected/ when patient is infected with the HIV virus/or has genetic disorder

· These people can’t be vaccinated or vaccine will not stimulate the type of response necessary for protection

· Population becomes largely immune after an outbreak

· Infections diseases treated with antimicrobial, chemical agent, that slow/ halt growth of microorganism

· Plants/ microorganisms evolved their own defenses to squelch competition

· Nature has large arsenal of chemicals that inhibit/ kill other organisms

· Penicillin, first antibiotic drug, identified as substance produced by mold that inhibited bacteria

· 2 main categories of antimicrobials

· Antiviral agents- inhibit replication of viruses

· Antimicrobial agents- inhibit pathogens that have cells

· Antibiotic- antimicrobial agents that is produced by one type of microorganism and acts on another microorganism

· Supportive therapy

· Ensuring person is hydrated/ nourished/ proper rest/ and given anti-inflammatory and pain medication as needed (oxygenated air may be beneficial)
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· Typhoid fever aliases: “bilious fever” or “enteric fever”

· Everyone experiences diarrhea and it is usually a mere inconvenience

· It is however potentially deadly to very young children and is still a major cause of childhood mortality

· Diarrhea was a big problem in the civil war, as the soldiers were sleep-deprived, overworked and malnourished

· This combined with diarrhea, which causes dehydration, a deadly formula is created

· Dysentery aka “bloody flux” is a condition of the intestinal tract

· Characterized by bloody bowel movements and cramps

· More serious than diarrhea and is more often fatal

· Yellow fever aliases: “American Plague” “black vomit” “Bronze John”

· 2 types of transmission for YF: person to mosquito to person, and animal to mosquito to person

· The first is common in urban areas, while the second, called sylvatic transmission, is common in jungle ares

· After the virus enters the system it goes to a nearby lymph node and multiplies

· After 1-3 days it enters blood stream

· Fever, chills, headache, backache, vomiting follows

· Day 3-4: remission period occurs and the patient feels better

· Day 5: patient worsens. Slow pulse, high fever, bleeding gums, low white blood cell count, black vomit occurs

· Fatality rate is very high

· After Walter Reed discovered that mosquitos were the source, an abatement program was started

· Cases of YF dropped from 1400 to 0 within 2 years
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- Flesh-eating disease (aka “St. Anthony’s Fire during Civil War): an accute inflammation of the skin, underlying fat, and connective tissues

- affected area becomes intensely red and swollen

       
- infection spreads rapidly

- often associated with trauma or surgical procedures

- symptoms: chills, fever, unpleasant sensation of tightness, burning

- blistering areas may develop and rupture, leaving raw weeping areas

- Septicemia: systemic condition caused by bacteria in the bloodstream and the resulting immune response to this invasion

- often associated with severe infections

-  streptococci are a common cause

- death is almost a certainty unless antibiotic therapy is promptly instituted

- before the institution of proper hand-washing and sanitation, 12% of women died after                 

  
giving birth

- condition is now rare due to practices in hospitals minimizing spread of infectious organisms

- wounds infected with streptococci could also intiate sepsis, so soldiers were at risk

-
 lack of antibiotics during war almost always ensured death of infected soldiers

- Pueperal sepsis (aka Childbed fever): a condition of septicemia following childbirth, but the same condition can occur with the infection of  a wound

- other infectious diseases were merely common sources of human suffering and death during Civil War

- common diseases included measels, diphtheria, and smallpox

- soldiers in the Civil War that were from rural areas usually hadn’t been exposed to diseases like measles that were common in the city

- Measles:

- outbreaks of measles affected all the men simultaneously

- due to living conditions of soldiers, complications of the respiratory tract were commonly severe

- poor accomodations in wet weather, inadequate mursing and medical attention, poor nutrition, and presence of other diseases all contributed to making measles infections severe

- 1999: measles killed 873,000 people worldwide, but that number dropped to 530,000 in 2003 after a global campaign to vaccinate against measles virus was initiated

- in unvaccinated populations, measles infections are highly contagious and usually affect children

- the measles infection is spread via the respiratory route; the source of the virus is respiratory secretions

- only humans can be infected by this virus


- the virus first infects the upper respiratory tract without symptoms


- this is followed by a multiplication of the virus, which distributes throughout the body


- diagnostic rash is believed to be caused by the damage inflicted by killer T cells on the 

 virus-infected cells that make up the blood vessles.

- the damaged cells of the blood vessles may cause some leakage of blood as well as inflammation

- symptoms: inflammation of the mucous membranes, fever of 101-103 degrees F, an unusual intolerance to light, a cough

- by the fourth day, fever may rise to 104-106 degrees F and the rash appears

- characteristic sign called Koplik’s spots appears in the mouth a day or two before rash appears

- rash lasts four to five days, then all symptoms subside

- measles is much more contagious before the rash appears than after

- lifelong immunity devlops once you have contracted and survived the disease

- a secondary bacterial pneumonia is a complication of the disease and accounts for almost all deaths associated with measles

- rare complication of measles infection is a condition known as SSPE (Subacute Sclerosing Panencephalitis): occurs when during the infection, the measles virus invades the brain. The virus spreads slowly from cell to neighboring cell; eventually leads to death

-no specific antiviral treatment for infected individuals

- currently effective means of preventing the measles is a vaccine that is 95% effective 

- Diphtheria: aka putrid fever, bladder in throat, croup laryngitis, and malignant sore throat)
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$ 
Although humans have always been interested infectious diseases, it has only been in the past 150 years that we’ve been able to understand the nature of such diseases.

$ 
Also no long ago many people believed that by now diseases would be a thing of the past.

Glossary:
Acquired immunity– 
A learned immunity from a specific disease by the immune system.

Acute disease–
a disease that develops rapidly.

Algae–

(singular = alga) a group of organisms that can photosynthesize and have plant like qualities but aren’t quit plants.

Anthrax–

A bacterial disease primarily of hoofed animals, but can infect humans to, infection is usually obtained through pasteurization of a contaminated field.

Antibiotic–

An agent produced by one microorganism (usually a fungus of bacteria) to and used to inhibit another type of microorganism. 

Antibody–

a protein made B-cell, capable of binding to specific foreign invaders.

Antiseptic–

A chemical used on living tissue to eliminate microorganisms.

Archaea–

a group of prokaryotic cells considered the most ancient form of life.

Autoimmune disorder– A immunity that is directed toward its own cells and tissue (like asthma) .

B Cell–

A type of white blood cell that is responsible for producing antibodies.

Bacteria–

A single-celled microorganism lacking a nucleus.


Bacteriophage–
A type of virus that infects bacterial cells.

Bassi De Lodi–
A, Italian, first noticed microorganisms cause disease through is work with silkworms.  He worked in the mid to late 1800's.

Capsid–

The protein structure that surrounds and protects the nucleic acid genome in viruses.

Cell Membrane– 
The phospholipid bilayer that serves as barrier around a cell.

Chronic disease–
a disease that lingers for a long period of time, usually months or years.

Communicable–
an infection that can be spread from person to person.

