
Lecture 2: The 
Nature of Disease

Biology of Cancer and AIDS



Are These Real Diseases?

Obesity was a status symbol in 
renaissance culture: "The Tuscan 
General Alessandro del Borro", 
attributed to Charles Mellin, 1645. It 
is now generally regarded as a 
disease.

A 1904 advertisement 
labeling alcoholism a 
"disease".

PTSD accelerates HIV disease progression.
PTSD increases risk of heart disease

Post-traum
atic stress disorder



DISPUTED DISEASES 

• Chronic Fatigue Syndrome
• Adult ADHD
• Chronic Lymes Disease

• Morgellons  Delusional parasitosis?
• formication, the sensation that bugs are crawling under 

one's skin, 
• can be caused by allergies,mites, stimulant drug abuse, 

dementia and mental retardation, and more 



Broad Categories of Diseases
qInfectious Disease

- Pathogen-mediated
- Specific organism or combination of organisms      

qGenetic Disease
- disease caused by abnormalities in an individual’s genetic material 

(genome)  e.g. Klinefelter's syndrome, Down syndrome , Turner Syndrome 

qEnvironmental disease
- Molds
- Cigarette smoke
- Radon
- Lead poisoning

• What kind of disease is cancer?



• Genetic
• Environmental exposure (smoking, diet)
• Contagious 
• (viral) hepatitis/liver, cervical, throat, stomach
• (cellular) DFTV Devil Facial Tumor Disease
• canine transmissible venereal tumor (CTVT)

How  do you get cancer ?



Hypothesis: Rotten meat does not turn into flies. Only flies can make more flies. 
Prediction: If meat cannot turn into flies, rotting meat in a sealed (fly-proof) container 
should not produce flies or maggots. 

Observation/Question: Where do the flies at the butcher shop really come from? 
Does rotting meat turn into or produce the flies? 

Data: Control jars; flies seen entering the jars. Later, maggots, then more flies seen 
on meat. Gauze-covered jars: no flies seen in the jars, but were observed on 
gauze,maggots in jar. In the sealed jars, no maggots or flies were ever seen on the 
meat. 
Conclusion(s): Only flies can make more flies. In the uncovered jars, flies entered 
and laid eggs on the meat; maggots hatched grew into more adult flies. In the sealed 
jars, no flies, maggots, nor eggs could enter, thus none were seen. Maggots arose 
only where flies were able to lay eggs. This experiment disproved the idea of 
spontaneous generation for larger organisms. 

Test

The Meat Maggot Experiment.: Exploring the Scientific Method



Th
e 

w
ay

 o
ne

 g
et

s 
at

 th
e 

tr
ut

h



Important Milestones in The Cell Theory 
Development 

qAristotle: Living things can come from nonliving things. 

This concept is known as spontaneous generation
qJean Baptist Van Helmont (1580-1640): mice come 

from dirty rags/ rotting grains

qFrancesco Redi (1620-1690): challenged the idea of 

spontaneous generation, setting up the 'meat/maggot' 

experiment.

qAnton van Leeuwenhoek: first person to make a 

single-lens microscope & observe single-celled 

organisms. 

qRobert Hooke (1630-1703): first person to design a 

compound microscope & coined the term 'cell'.



Cells Make More Cells

Every cell has the same DNA. 
Different sets of Genes/proteins are EXPRESSED in different cell 
types.
EX. Muscle cells VS Retinal cells



•

disease is caused by deadly vapors

Leading theory of disease from
1600s to 1800s   
the Black Plague to Pasteur’s time

Miasma theory of disease



• Introduces hand washing in chlorine 
solution to maternity wards

• Greatly reduces Childbed fever deaths 
rates which reached 30% in some wards

• Though clearly effective not widely 
accepted because it conflicted with 
Miasma theory.

• Died of bacterial sepsis after being 
beaten by asylum  guards

Ignaz Semmelweis



Theory of Spontaneous Generation
qFrom around the 4th century BC, 

people believed that simple living 
organisms could come into being 
by spontaneous generation

qSpontaneous generation was the 
idea that non-living objects can 
give rise to living organisms

qLouis Pasteur: disproved 
spontaneous generation overall, 
forming the germ theory of 
disease and inventing the 
process of pasteurization



The Germ Theory of Disease
The germ theory of disease, also called the pathogenic 
theory of medicine, proposes that microorganisms are the 
cause of many diseases



What is an Infectious Disease?
qAn infectious disease is one in 

which detrimental changes in the 
health of the host occurs as a result 
of damage caused by a pathogenic 
organism 

qIt wasn't until 1876 that a microbe 
was unequivocabally proven to 
cause disease

qRobert Koch showed that Bacillus 
anthracis caused anthrax. 

qKoch used a set of criteria to 
demonstrate that the specific cause 
(etiology) was a microbe



Koch’s Postulates
In 1876 Robert Koch provided definitive 
proof of the germ theory by isolating the 
cause of anthrax. From this came the 
development of Koch's Postulates, a set of 
rules for the assignment of a microbe as 
the cause of a disease. 

1. Microorganism must be 
observed in every case of the 
disease

2. The pathogen must be isolated 
and grown in a pure culture

3. The pure cultures must cause 
the disease when inoculated 
into a healthy host

4. The same pathogen must be 
recovered from the diseased 
host



Changing patterns of infectious disease

Cancer and heart disease each kill ~ 500K Americans a year



Trends in infectious diseases mortality, 1900-1996 

Deaths from infectious diseases fell in the United States during the 20th century. The spike shows the 1918 
influenza pandemic, which killed more than 20- 100 million people, including about 500,000 Americans
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Hypothesis: Rotten meat does not turn into flies. 

Prediction: If meat cannot turn into flies, rotting meat in a sealed (fly-proof) container 
should not produce flies or maggots. 

Observation/Question: Where do the flies at the butcher shop really come from? 
Does rotting meat turn into or produce the flies? 

Data: Control jars; flies seen entering the jars. Later, maggots, then more flies seen 
on meat. Gauze-covered jars: no flies seen in the jars, but were observed on 
gauze,maggots in jar. In the sealed jars, no maggots or flies were ever seen on the 
meat. 
Conclusion: Only flies can make more flies. 

The Meat Maggot Experiment.: Exploring the Scientific Method



Fig. 1.1

Pasteur's Flasks



Koch’s Postulates
In 1876 Robert Koch provided definitive 
proof of the germ theory by isolating the 
cause of anthrax. From this came the 
development of Koch's Postulates, a set 
of rules for the assignment of a microbe 
as the cause of a disease. 

1. Microorganism must be 
observed in every case of the 
disease

2. The pathogen must be 
isolated and grown in a pure 
culture

3. The pure cultures must cause 
the disease when inoculated 
into new host

4. The same pathogen must be 
recovered. 



Griffth’s Transforming Factor





GASTRIC ULCERS


