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Lecture Nine 
infectious Diseases—General Introduction 

Scope: Infectious diseases and the microorganisms that cause them 
account for more death and illness than all other threats combined. 
We classify microorganisms by their size; from smallest to largest, 
they include prions, viruses, chlamydiae, rickettsiae, bacteria, 
fungi, protozoa, and helminths. Each functions differently inside, 
or on the surface of, the body, and each causes unique illnesses by 
breaking through the body's defense barriers in various ways. 
Microorganisms can inflict direct damage to the body and create 
problems through the release of endo- and exotoxins. 

Outline 
I. Common causes of human death. 

A. Mosquito-borne diseases kill about 2 million people every year, 
outweighing any other insect bite. 

B. The next most prevalent cause of death in humans is human-
related, including murder and accidental death, leading to about 1 
million deaths per year. 

C. Venomous snakes kill about 50,000 to 100,000 people annually 
worldwide. Crocodiles account for about 1,000 deaths per year, 
followed by tigers, about 700 deaths per year, and sharks, 
alligators, and bears, which account for deaths in the single to low 
double digits. 

D. Microorganisms, however, account for more death and illness than 
all other causes combined and have been "silent threats" to our 
species for hundreds of thousands of years. 
1. We categorize microorganisms by size: nano = one-billionth 

of a meter; micro = one-millionth; milli = one-thousandth. 
2. Are all microorganisms life forms? Perhaps it is more useful 

to expand the definition of life form in this case to include 
those organisms that have the ability to replicate yet do not 
necessarily have the capacity for independent existence. 

II. Classes of microorganisms by size. 
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A. Discovered in the late 20"" century, prions are self-replicating 
proteins. 
1. They measure about 27 to 30 kilodaltons, an atomic unit used 

for molecular mass. 
2. They can cause Creutzfeldt-Jakob syndrome and bovine 

spongiform encephalopathy (BSE), commonly known as mad 
cow disease. 

B. Viruses are basically genetic material with a protective coating. 
They are described as obligatory intracellular, meaning they must 
live inside a host cell. They can, however, live outside a cell for a 
short time. 
1. They measure about 20 to 30 nanometers. 
2. Viruses can cause polio, rabies, smallpox, the common cold, 

influenza, hepatitis, viral meningitis, HIV-AIDS, measles, 
chickenpox, yellow fever, Ebola, avian flu, and hantavirus, 
among other diseases. 

C. Chlamydiae are a type of bacteria and obligatory intracellular 
parasites. They take energy from their host and give nothing in 
return. 
1. They measure about 200 to 1,000 nanometers. 
2. Chlamydiae can cause trachoma, an eye disease, and sexually 

transmitted diseases (STDs). 
D. Rickettsiae, a type of bacteria, are obligatory intracellular 

parasites. 
1. They measure 300 to 1,200 nanometers. 
2. Rickettsiae can cause typhus and Rocky Mountain spotted 

fever. 
E . Bacteria are quite ubiquitous, thriving on skin surfaces, in mucosal 

linings, and both inside and outside of cells. They can live in 
aerobic environments (with oxygen-based metabolism) and 
anaerobic envirormients (without oxygen-based metabolism). 
1. They measure 0.8 to 15 micrometers. 
2. Bacteria include numerous organisms, such as staphylococcus, 

streptococcus, and E. coli. They can cause cholera, plague, 
bacterial meningitis, gonorrhea, tuberculosis (TB), and 
leprosy. 

F. Fungi can live on surfaces, in mucosal linings, and under both 
extracellular and specific intracellular conditions. 
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1. They measure 2 to 200 micrometers. 
2. Fungi cause tinea pedis (athlete's foot), thrush, 

candidiasis/monilia, to name a few. 
G. Protozoa are single-cell eukaryotes that can live in mucosal linings 

both within a cell and outside a cell. 
1. They measure 1 to 50 micrometers. 
2. Protozoa cause such diseases as giardia, malaria, and 

schistosomiasis. 
H. Helminths include all the worms; their biomass dwarfs that of all 

mammals. They can thrive in mucosal linings and are mostly 
extracellular, though some can live within a cell. 
1. They can be as small as 3 millimeters or as large as 10 meters. 
2. Worms can cause trichinosis and filariasis, which can lead to 

elephantiasis. Tapeworms can inhabit the digestive tract. 

III. Invasion of the body. 
A. The presence of any one of the above organisms can indicate a 

failure of not only the physical barriers, such as skin, but also of 
the inflammatory and immune responses. 

B. Microorganisms can enter the body through the skin or via 
conjunctiva, the membrane that covers the whites of the eyes. 
Internally, microorganisms can breach mucosal linings, invade the 
respiratory or gastrointestinal tract, or enter the lymphatic system 
and blood. 

C. They enter through direct contact with the skin (staph, Clostridia, 
fungi); by ingestion (E. coli, cholera, hepatitis A, typhoid fever); 
through inhalation (pneumonia, influenza, TB, common cold); or 
through the genitourinary tract (genital herpes, bacterial urinary 
infections, STDs). 

D. Microorganisms can also enter the body through wounds, both 
accidentally and surgically created. 

E . Each of these eminently adaptable invaders usually heads for a 
specific place in the body. Some even choose specific sensory or 
motor neurons. 

F. The human body is populated with friendly microorganisms, called 
flora, that aid the body in performing certain functions. 
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1. For example, flora in the gastrointestinal tract aids in 
digestion. We also have flora living on our skin and in our 
mouths. 

2. Sometimes our normal flora become either decimated— 
antibiotics can kill beneficial flora—or overpopulate, paving 
the way for harmful illnesses or conditions. 

G. Microorganisms impose direct damage by invading and 
multiplying. They can also release toxins. 
1. Exotoxins are excreted by microorganisms, damaging their 

host while the microorganism is still alive; for example, staph 
can grow in food without giving off a bad odor or taste, yet be 
extremely toxic i f ingested. 

2. Endotoxins, such as E. coli, are not excreted but remain part of 
the protein body of a microorganism. When the 
microorganism is killed, the toxin is released. 

Questions to Consider: 
1. List the various microorganisms in size from the smallest to the largest. 
2. Discuss the portals of entry of any three kinds of organisms and 

compare the barriers to entry in degrees of effectiveness. 
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