EEMB40: Ecology of Disease – Glossary (updated 7/29/09)
Acute disease

An acute disease is a disease with either a rapid onset or a short duration, or both. Acute is NOT synonymous with ‘severe’. cf. Chronic

AIDS (Aquired Immune Deficiency Syndrome)

An infectious disease caused by the Human Immunodeficiency Virus (HIV). Transmission occurs via one of three routes: vertical transmission, transmission via body fluids (eg sharing needles) or via sexual transmission.
Amplification

Adding a species to a community increases the total abundance of hosts for a pathogen, increasing the disease risk to the target host.cf dilution
Antibiotic

A chemical substance that kills or suppresses the growth of microorganisms.  Antibiotics are designed to be taken to cure disease.

Antibiotic Resistance

The ability of a microorganism to withstand the effects of an antibiotic.

Antibody

Proteins that are found in blood of vertebrates, and are used by the immune system to identify and neutralize foreign objects, such as bacteria and viruses.

Antigen

A molecule that can stimulate an immune response.

Antigen drift

The random accumulation of mutations in viral genes recognized by the immune system.  Such accumulation may significantly change the antigens of the virus, and may help it evade the immune system.

Antigen shift

Antigenic shift is the process by which two different strains of influenza combine to form a new subtype having a mixture of the surface antigens of the two original strains.

Antiviral

A chemical substance that kills or suppresses the growth of viruses. Antivirals are designed to be taken to cure or control disease.

Asymptomatic

Individuals who are infected by a disease but do not show any of the typical symptoms.

Attenuated

Reducing the virulence of an organism, usually a virus, whilst keeping it viable.

BCG

Bacille Calmette-Guérin (BCG) is a vaccine against tuberculosis that is prepared from a strain of the attenuated (weakened) live bovine tuberculosis bacillus, Mycobacterium bovis.

Beta ()

Infection rate in the SIR model

beta-lactam antibiotics

A broad class of antibiotics which include penicillin and its derivatives. They are the most widely used group of antibiotics available.

Black Death (1347-1351)
One of the most deadly pandemics in human history, widely thought to have been caused by Bubonic Plague. 
Bolivian hemorrhagic fever

A zoonotic infectious disease of man caused by a virus and transmitted to man via rodents.

Borrelia burgdorferi
The bacterial causative agent of Lyme disease. 

Broad Street Outbreak (1854)

The London Cholera  outbreak investigated by John Snow that was the first epidemiological investigation.

Buboe

Infected lymph nodes associated with the bubonic plague.
Bubonic plague

A zoonotic disease vectored by fleas. Rodents form the reservoir species.

Carrier

An infected individual who shows no obvious signs of clinical disease but can infect other susceptible individuals.

Case definition

A case definition is the method by which public health professionals define who is included as a case. It is a set of diagnostic criteria that must be fulfilled in order to identify a person as a case of a particular disease.
Cholera

An infectious disease caused by the bacterium Vibrio cholerae. Transmission to humans occurs through the process of ingesting contaminated water or food. The major reservoir for cholera was long assumed to be humans themselves, but considerable evidence exists that aquatic environments can serve as reservoirs of the bacteria.

Cholera ‘El Tor’

El Tor is the name given to a particular strain of the Vibrio cholera bacterium, the causative agent of cholera. It has been the dominant strain in the seventh global pandemic. It was first identified in 1905 at a camp in El-Tor, Egypt. The strain is relatively mild, or at least rarely fatal. 
Chronic disease

A disease that is long-lasting or recurrent.

Clostridium perfringens 

A ubiquitous soil bacteria that can cause a deadly infection known as gas gangrene when it infects wounds.
Coinfection

Simultaneous infection with two or more different diseases. In virology the term is used to describe the simultaneous infection of a single cell by two or more virus particles.

Common Source epidemic

A common source epidemic occurs when a group of people is exposed to a single common source of infection. A point source epidemic occurs when a group of people is exposed to a single common source of infection at a single place and time. There is no significant transmission between individuals. Common source infections may be point source, intermittent or continuous. cf propagated and mixed epidemics.

Competence (for bacteria)
The ability of a cell to take up extracellular ("naked") DNA from its environment.

Competence (for hosts)

The efficiency with which a host acquires and spreads a pathogen.

Complex life cycle

A parasite that requires multiple different host species to complete its life cycle.

Conjugation

The transfer of genetic material between bacteria through direct cell-to-cell contact

Continuous epidemic

A continuous epidemic occurs when a group of people is exposed to a single common source of infection at a single place for a continuous time period. There is no significant transmission between individuals. cf. intermittent and point source epidemics.

Cyst (bacteria)

A resting or dormant stage in bacteria.
Cytokine 

A substance that is produced by cells of the immune system and can affect the immune response.
Cytokine storm

A potentially fatal immune reaction caused by highly elevated levels of various cytokines
Dead end host

A host from which infectious agents are not transmitted to other susceptible hosts

Definitive host

The host in which the sexual reproduction of a parasite takes place

Dilution

Adding a species to a community decreases the abundance of more competent hosts, decreasing the disease risk to the target host.

DNA virus

A virus that has DNA as its genetic material and replicates using a DNA-dependent DNA polymerase.

Ebola

Ebola is the common term for a group of viruses belonging to the genus Ebolavirus in the  family Filoviridae, and for the disease which they cause, Ebola hemorrhagic fever.

Ecosystem service

The quantifiable services that an ecosystem provides to humans.

Emerging Infectious Disease (EID)

A disease that has been recently discovered, recently increased in incidence, geography, or host range, or is newly evolved. 


Endemic

The constant presence of a disease or infectious agent within a given geographic area.

Endogenous retrovirus

Integrated retroviruses derived from infection of the germline (egg or sperm) of an ancestral organism. All vertebrates are thought to carry numerous endogenous retroviruses.

Epidemic

The occurrence in an area of a disease or illness in excess of what may be expected on the basis of past experience for a given population (in the case of a new disease, such as AIDS, any occurrence may be considered "epidemic").

Epidemic curve

A histogram that describes an outbreak of disease by plotting the number of cases of a disease by date of onset.

Epidemiology

The branch of medicine that deals with the study of the causes, distribution, and control of disease in populations. 

Epizootic

The term used for an epidemic that occurs within an animal population.

Eukarytote

An organism whose cells contain a true nucleus, such as a plants, animals, fungi and protozoa (cf prokaryote)

Evolution

A change in the inherited traits of a population from one generation to the next.

Filovirus

A family of RNA viruses that target primates. There are two genera: the Ebola virus and Marburg virus. These viruses cause viral hemorrhagic fevers, characterized by bleeding and coagulation abnormalities, often leading to death.

Fomite 

An inanimate object capable of carrying infectious organisms and hence transferring them from one individual to another.
Gamma ()

Removal rate in the SIR model.
Gas gangrene

A very unpleasant way to die. Gas gangrene is a deadly bacterial infection usually caused by Clostridium bacteria that produces gas within tissues. Before the invention of antibiotics this was the fate for many soldiers in wartime. Prompt amputation was about the only intervention possible.

Gene

A unit of heredity. (Or a locatable region of genomic sequence, corresponding to a unit of inheritance, which is associated with regulatory regions, transcribed regions and/or other functional sequence regions.)

Genotype

A description of the genetic constitution of an individual.

Germ Theory

The theory that microorganisms are the cause of many diseases. Highly controversial when first proposed. cf. miasma theory

Golden Age of Microbiology (dates vary ~ 1850-1890)

A period of tremendous advances in microbiology with consequences for epidemiology and public health. Many scientists contributed but Louis Pasteur and Robert Koch made huge contributions.

Great Stink (1858)
The Great Stink or The Big Stink was a time in the summer of 1858 during which the smell of untreated sewage almost caused the abandonment of the biggest city in the world.
H5N1

A subtype of the Influenza A virus which can cause illness in humans and many other animal species. It is the causative agent of H5N1 flu, commonly known as "avian influenza" or "bird flu".
HAART (Highly Active Anti-Retroviral Therapy)

A treatment to combat AIDS using several different antiretroviral drugs at the same time.

Hantavirus cardiopulmonary syndrome

A deadly disease transmitted to humans by infected rodents through urine, droppings, or saliva. Humans can contract the disease when they breathe in aerosolized virus. Although rare it has a high mortality rate.
Hantavirus ‘sin nombre’

The virus causative agent of Hantavirus cardiopulmonary syndrome. A zoontic disease with a  reservoir in rodent species.

Hemagglutinin

One of the enzymes found on the surface of the Influenza virus. It is responsible for binding the virus to the cell that is being infected.

Hemorrhagic fever

The viral hemorrhagic fevers (VHFs) are a diverse group of animal and human illnesses that are caused by four distinct families of RNA viruses. All types of VHF are characterized by fever and bleeding disorders and all can progress to high fever, shock and death in extreme cases.

Herd Immunity

A type of community protection from disease that occurs when the vaccination of a portion of the population (or herd) provides protection to unvaccinated individuals by making it less likely that any infected individual will contact a susceptible individual and thus pass on the disease
HIV (Human Immunodeficiency Virus)

The causative agent of AIDS. There are two main strains known as HIV-1 and HIV-2, and a large number of strains within these two types.
Horizontal transmission

Transmission of an infection between members of the same species that are not in a parent-child relationship. (cf. vertical transmission)
HPV (Human papillomavirus)

A diverse group of viruses that infect the skin and mucous membranes of humans and a variety of animals. Over 100 different human papillomavirus (HPV) types have been identified. Some HPV types may cause warts while others may result in precancerous lesions. A group of about 30-40 HPVs is typically transmitted through sexual contact.

Iatrogenic

Disease (often infection) caused as a result of medical procedures such as surgery, catheterization etc. 

Immunity

Having sufficient biological defenses to avoid a specific disease.

Immunization

The process of rendering an individual protected (immune) against a certain disease. Vaccination is a way to produce immunization.

Immunocompromised

Individuals whose immune system is weakened by any of a number of factors including disease (eg AIDS), disease treatment (eg chemotherapy or immune suppressant drugs given to transplant patients) or stress or immaturity (newborns are highly susceptible to many diseases).

Incidence

The number of new cases of a disease occurring in a given population over a certain period of time. The incidence rate is commonly measured in new cases per 1,000 (or 100,000) of population at risk, per year. cf prevalence.

Incubation period

The incubation period is the amount of time between infection with a virus or bacteria to the start of symptoms.
Index case

The index case is the first disease case in an epidemic. Sometimes called ‘patient zero’.

Infected Category

Individuals in the SIR model who are infected by the disease and are capable of infecting other individuals in the susceptible category.

Intermittent epidemic

An intermittent epidemic occurs when a group of people is exposed to a single common source of infection at a place that varies in location or in time, or both. There is no significant transmission between individuals. cf. continuous and point source epidemics.

Koch’s Postulates

Four criteria proposed by Robert Koch and designed to establish a causal relationship between a causative microbe and a disease. 

Lyme Disease

A zoonotic disease vectored by ticks. Small mammals are the main reservoir species.

Malaria

A disease caused by a number of species of the protozoan Plasmodium. It is vectored by mosquitoes, which are also the definitive host for the disease.

Marburg virus 

The causative agent of Marburg haemorrhagic fever. The virus is closely related to Ebola and originates in Uganda and Eastern Congo. Egyptian fruit bats are suspected of being the reservoir host.

MDR-TB

Multi-drug resistant Tuberculosis – any strain of TB that is resistant to both of the two main first line antibiotic drugs.

Measles

A viral disease of humans easily transmitted via the respiratory route. Prior to the introduction of a vaccine, it was a common childhood disease worldwide, and is still a significant threat to health in the third world.

Merozoite

A stage in the life cycle of the Plasmodium parasite, causative agent of malaria.  Initially produced from the liver merozoites infect and are replicated in, red blood cells.

Miasma Theory

The theory that diseases were caused by miasma or bad air arising from organic decay, filth, or other conditions of the local environment. 

Mixed epidemiuc

A mixed epidemic occurs when a group of people is exposed when a group of people is exposed to a single common source of infection. AND the infection is spread from person to person (either directly or via a vector). cf common source and propagated epidemics.

MMR vaccine

A mixture of live but attenuated viruses, administered for immunization against measles, mumps and rubella.

Morbidity

The state of being diseased (cf. mortality)

Mortality

Death. The morbidity and mortality rates for a disease convey two different, and important, pieces of information.

MRSA

Methicillin-resistant Staphylococcus aureus (MRSA). It has evolved an ability to survive treatment with beta-lactam antibiotics, including penicillin, methicillin, and cephalosporins. MRSA is often referred to in the press as a superbug.

Mumps

A viral disease of humans. Prior to the introduction of a vaccine, it was a common childhood disease worldwide, and is still a significant threat to health in the third world.
Mutant swarm (aka viral swarm)

A group of viruses of the same species but with slightly different genetic sequences

Mutation rate

The chance of a mutation occurring in an organism or gene in each cell division.

Mycobacterium bovis

The slow-growing bacterium that is the causative agent of tuberculosis in cattle (known as bovine TB). M. bovis can sometimes jump the species barrier and cause tuberculosis in humans.

Mycobacterium tuberculosis

The slow-growing bacterium that is the causative agent of tuberculosis in humans.

Neuraminidase

One of the enzymes found on the surface of the Influenza virus. It promotes the release of progeny viruses from infected cells.

Nosocomial or Hospital acquired infection

Nosocomial infections are infections which are a result of treatment in a hospital or a healthcare service unit, but secondary to the patient's original condition.

Outbreak

The appearance of several cases of a disease in an area previously experiencing no, or very few, cases. Outbreak can be a synonym for epidemic but is also sometimes used to apply to a very few cases before the term epidemic would be used.

Pandemic

A worldwide epidemic affecting an exceptionally high proportion of the global population.

Pathogen
A biological agent that causes disease or illness to its host.

Peptidoglycan

Peptidoglycan  is a polymer consisting of sugars and amino acids that forms a mesh-like layer outside the plasma membrane of bacteria.

Phylogeny

The evolutionary history of a taxonomic group.

Plague of Justinian (541-542)
The Plague of Justinian was a pandemic that afflicted the Byzantine Empire, including its capital Constantinople, in the years 541–542 AD. It has been speculated that this pandemic was caused by Bubonic plague.

Plasmid

DNA separate from the chromosomal DNA and capable of independent replication. Found naturally in many bacteria, it is typically circular and double-stranded. 

Plasmodium falciparum

The main causative agent of malaria in man. Although other Plasmodium species can cause the disease P.falciparum accounts for 80% of the cases and 90% of the mortality.
Pneumonic plague

A generally fatal form of bubonic plague in which the infecting organisms infect the lungs. In contrast to other forms of Bubonic Plague pneumonic plague is transmissible from person to person.
Point source epidemic

A point source epidemic occurs when a group of people is exposed to a single common source of infection at a single place and time. There is no significant transmission between individuals. cf. continuous and intermittent epidemics.

Polio

Poliomyelitis, often called polio or infantile paralysis, is an acute viral infectious disease of humans spread from person to person, primarily via the fecal-oral route.

Prevalence

The number of instances of a given disease or other condition in a given population at a designated time. Cf incidence.

Prokarytote

An organism lacking a true nucleus, such as a bacteria (cf eukaryote)

Propagated epidemic

A propagated epidemic occurs when an infection is spread from person to person (either directly or via a vector). cf common source and mixed epidemics.
Protozoa

Single-celled eukaryotic organisms
Ro
The average number of new infections from one infected individual in a population of fully susceptible hosts

Reffective or R

The average number of new infections from one infected individual in the actual population. R will be less than or equal to Ro

R-Plasmid

A plasmid carrying genes controlling resistance to various drugs.

Recovered or Removed Category

Individuals in the SIR model who were infected by the disease but are no longer infectious by virtue of their recovery and immunity or death. 

Relative Risk

Relative risk is a ratio of the probability of the event occurring in the exposed group versus non-exposed group.

Reassortment

A mixing of the genetic material of two similar viruses that are infecting the same cell.

Reservoir (or Natural Reservoir)

The long-term host of the pathogen of an infectious disease. The long term host may not get the disease carried by the pathogen or it may be asymptomatic and non-lethal. Examples of natural reservoir include:    Field mice for hantaviruses, Raccoons, skunks, foxes and bats for rabies and ducks and geese for avian influenza.

Residual spraying

The application of small amounts of insecticide to the interior walls of houses to kill and repel malaria-transmitting mosquitoes. DDT is the most common chemical used because it remains toxic to mosquitoes for an extended period.
Retrovirus

A type of RNA virus (such as HIV ) that reproduces by transcribing itself into DNA (using reverse transcriptase). The resultant DNA inserts itself into a cell’s DNA and is reproduced by the cell.

Reverse transcriptase

An enzyme that is unique to all retroviruses. It reads the genetic information of the retrovirus, which is RNA, and makes a DNA copy.

RNA virus

A virus that has ribonucleic acid (RNA) as its genetic material and does not replicate using a DNA intermediate.

Rubella (German measles)

A mild viral diseaseof humans transmitted via the respiratory route. Although children usually recover quickly it can be dangerous to pregnant women.
Septicimic plague

A generally fatal form of bubonic plague in which infecting organisms invade the bloodstream.
SIR model

A simple model of disease dynamics that tracks the population as it enters and leaves three categories: Susceptible, Infectious and Recovered or Removed

SIV (Simian Immunodeficiency virus)
A virus that is found, in numerous strains, in primates.
Species richness
The number of species present within a community.
Spill-back
The transmission of infectious agents from wildlife populations back to domestic population.
Spill-over

The transmission of infectious agents from reservoir domestic populations to wildlife populations.

Sporozoite

A stage in the life cycle of the Plasmodium parasite, causative agent of malaria.  Found in the salivary glands of mosquitoes sporozoites are transmitted to humans where they travel in the blood stream to the liver.
Staphylococcus aureus

A spherical bacterium, frequently living on the skin or in the nose of a person, and the most common cause of ‘staph infections’.
Susceptible Category

Individuals in the SIR model who are uninfected by the disease and are capable of becoming infected.

Superspreader

Individuals who are responsible for a high proportion of the infections within a population.

Third Cholera Pandemic (1852-1860)

Included outbreaks in London. The Broad Street outbreak investigated by John Snow was particularly deadly.
Transduction

The process by which bacterial DNA is moved from one bacterium to another by a virus.

Transformation

The genetic alteration of a cell resulting from the uptake and expression of foreign genetic material (DNA).

Tuberculosis

A chronic infectious disease usually caused by Mycobacterium tuberculosis in humans.

Vaccine

A preparation of killed microorganisms, living attenuated organisms, or living fully virulent organisms administered to produce or artificially increase immunity to a particular disease.

Vaccination

Administering weakened or dead pathogens to a healthy person or animal, with the intent of conferring immunity against a targeted form of a related disease agent.

Vancomycin

An antibiotic used in the treatment of infections caused by Gram-positive bacteria. It has traditionally been reserved as a drug of "last resort", used only after treatment with other antibiotics had failed.
Variant Creutzfeldt-Jakob disease (vCJD)

An infectious  disease that affects the brain and nervous system in humans. The infectious agent in vCJD is believed to be a specific type of misfolded protein called a prion. vCJD is thought to be caused by the consumption of beef infected with BSE.

Vector

A living organism that transmits the infectious agent eg. Ticks, fleas and mosquitoes.

Vertical transmission

Transmission of an infection, such as HIV, from mother to child during the perinatal period, the period immediately before and after birth.

Vibrio cholera

The bacterial causative agent of cholera in humans.

Viral swarm (aka mutant swarm)
A group of viruses of the same species but with slightly different genetic sequences

Virulence

From the Latin word virulentus, which means "full of poison." The relative ability of a microbe to cause harm.

Virus

A sub-microscopic infectious agent that is unable to grow or reproduce outside of a host cell. Each viral particle, or virion, consists of genetic material, either DNA or RNA, within a protective protein coat.
VRSA

Vancomycin-resistant Staphylococcus aureus (VRSA) is a strain of Staphylococcus aureus that has become resistant to the glycopeptide antibiotic vancomycin. 

XDR-TB

Extreme drug resistant TB – any strain of TB that is resistant to both of the two main first line antibiotic drugs AND two more of the second line drugs.

Yersinia pestis

The bacterial causative agent of Bubonic Plague. Named in honor of the discoverer Alexandre Yersin and the great pestilence (aka Black Death).

Zoonoses

Diseases which occur primarily in animals but may occasionally be transmitted to people eg. Lyme disease, rocky mountain spotted fever.
