Introduction to Infectious Disease

I. Terminology

a. Host- organism capable of supporting the physical, growth, and nutritional requirements of another organism
b. Infection/colonization- multiplying of the organism on the host
c. Commensalism- Both organism and infection live together without hurting each other
d. Mutualism- Both organism and host benefit
e. Parasite- The parasite benefits at the expense of the host
f. Pathogen- An agent that can cause disease
g. Pathogenicity- The ability of an organism to cause disease
h. Saprophytes- Organisms that thrive on dead or decaying matter (ex. maggot)
i. Opportunistic- Organism that only produces disease when the host immune system is compromised
j. Antigen- Anything capable of provoking an immune response
II. Classification of Infectious Disease

a. Epidemiology

i. Incidence/prevalence- how many new cases over a period of time/number of people who have the disease at a particular time
ii. Endemic- Incidence and prevalence are stable
iii. Epidemic-Increased incidence
iv. Pandemic- Spread of disease beyond continental boundaries
b. Portal of Entry

i. Entrance in to body
ii. Penetration- crosses the boundaries of mucus membranes or skin
iii. Direct contact- physical touch of infectious material
iv. Ingestion- eat the bacteria
v. Inhalation- breathing in droplets of organisms
c. Source

i. Endogenous- in the body
1. Patients own microbial flora
ii. Exogenous- outside the body
1. Feces, blood, body fluids, respiratory secretions and urine
2. Zoonoses- passed from animal to human
3. Nosocomial- acquired in health care facility
4. Community acquired
5. Inanimate objects- fomites
d. Symptoms

i. Clinical presentation-
1. Specific or nonspecific symptoms
2. Some might require laboratory testing such as WBC, hepatitis
e. Disease Course

i. Incubation period- pathogen begins active replication without producing recognizable symptoms in the host
ii. Prodromal stage- initial appearance of symptoms in the host (non-specific)
iii. Acute stage- rapid proliferation and dissemination of the pathogen (specific symptoms)
iv. Convalescent stage- containment of infection and progressive elimination of the pathogen
v. Resolution stage- complete elimination of the organism
f. Virulence Factors- ability to casue disease
i. Toxins- alters and destroys the normal functions of the cells
ii. Adhesion factors- the ability to attach to tissue for infection
iii. Evasive factors- factors that are produced by organism so the host cannot eliminate it (slime layer, capsule)
iv. Invasive factors- the organism produces these inside to damage the host
g. Diagnosis

i. Clinical presentation
ii. Culture- sputum, wound; looking for bacteria
iii. Serology- look for antibodies against antigen (IgG, IgM)
iv. Direct antigen detection- purified antibodies from animals used to detect antigens of infectious agents in specimens obtained from the host
v. DNA and RNA identification
h. Treatment

i. Antimicrobials
1. Antibacterials
2. Antivirals
3. Antifungals
4. Antiparasytic agents
ii. Immunotherapy- increase host immune response
iii. Surgical removal of infected tissue
III. Infectious Disease Agents

a. Prions

i. Protein particles that lack DNA/RNA
ii. Known as spongiform encephalopathies because of the appearance of the post-mortem brain with large vacuoles in the cortex and cerebellum
iii. Include Creutzfeldt-Jakob disease- brain shrinkage
iv. All produce neurodegenerative disease- ataxia, syncope, dementia, death
b. Viruses

i. Can not replicate outside the cell
ii. Protein coat surrounding DNA/RNA
iii. Some are shed in envelopes of cell membrane
iv. Use biosynthetic machinery of the cell to operate
v. Can insert genome into host cell chromosome
vi. Virus infection and replication
vii. Smallest obligate intracellular parasite
c. Bacteria

i. Characteristics of bacteria
1. Contain DNA and RNA
2. Contain virulence factors such as:
3. Capsule- gelatin layer polysaccharide covering the entire bacterium
4. Endotoxins-lipopolysaccharide which activate host complement pathway
5. Endotoxins- proteins released from bacterial cell during growth

6. Adhesion factors
7. Invasive factors- enzymes that the cell produces
ii. Types of bacteria

1. Gram positive cocci- purple sphere
a. Streptococcus 

b. Staphylococcus

2. Gram positive rods- purple rod
a. Clostridia (tetanus, botulism, gas gangrene)

b. Lesteria monocytogenes

3. Gram negative rods- red rod
a. Most enteric bacteria

b. E. Coli

c. Campylobacter

d. Pseudomonas

e. Salmonella

f. Shigella

g. Haemophilus influenzae

4. Gram negative cocci- red sphere
a. Neisseria gonorrheae

b. Neisseria meningitides-

c. Moraxella catarrhalis-

iii. Other bacteria

1. Rickettsiae, chlamydiae, ehrlichieae

a. Produce a rigid peptidoglycan cell wall

b. Contain RNA and DNA

i. Rickettsiae- Rocky mountain spotted fever
ii. Chlamydiae- go into cell and replicate. Includes STDs, ocular infections, pneumonia of newborns, some upper respiratory infections

iii. Ehrlichiae- obligate intracellular organisms, tick vector

d. Fungi
i. Two groups

1. Yeast 

2. Mold

ii. Produce a cell wall unlike the peptidoglycan of bacteria

e. Parasites
i. Benefits from biological relationship with another organism

ii. Includes protozoa, helminthes, arthropods

1. Protozoa-

a. Unicellular animals with nucleus and organelles

b. Includes malaria, amebic dysentery, giardiasis

2. helminthes-

a. Nematodes or roundworms, tapeworms, flukes

b. Ingestion of fertilized eggs or penetration of larva through the skin

3. Ectoparasites- affect outside; tick; scabies; lice; cause localized inflammation of body
f. Bioterrorism
i. Agents in highest bio-threat level

1. B. Anthracis (anthrax)

2. Yersinia pestis (plague)

3. Smallpox

4. Hemorrhagic fever (ebola)

5. Clostridium botulinum toxin

g. Global infectious disease
i. West nile virus-

1. Flavivirus

ii. Severe acute respiratory syndrome (SARS)

1. China

2. Highly transmissible

iii. So exotic diseases can be introduced to susceptible hosts here in the United States
