
The Germ Theory . 	, 

You could smell the cities from miles away. Ladies covered their noses with L—ths 

soaked in rose water and men carried snuff boxes filled with mint wax to rub under their nose, 

Their goal was to disguise the odor generated from garbage thrown in alleyways through-out 

the city. Garbage wagons were few and far between so the refuse piled up for weeks on end. 

The garbage consisted of human waste, the discarded remains of uneaten food and the entrails 

of organisms not used for human consumption:-Maggots, flies, roaches, worms, rats, fungus, 
and bacteria covered the garbage in the alleys. When it'rained the water mixed with the refuse 

and ran into cracks and crevices and ultimately into the drinking water city dwellers 
drank. 

Many people got sick and died. The life expectancy during this time (1700-1900) was 

about 37 years, far less than the 70-year world life expectancy we enjoy today.. Families 

mourned the death of a child, or sibling and children became orphans upon the untimely death 

of their parents: Life was not so good. Cursed by God and kings toil and trouble was the 

average man's existence. Educated and uneducated individuals held the belief that early death 

and sickness were the result of sin and God's wrath. They even believed that nonliving things 

made Iivingthings.This idea was called spontaneous generation. An example of this widely 

held idea,was that decaying meat made maggots and hay made mice. 

'V 	'During the 1600's a man named Francisco Redi.(1626-1697) completed an 

experiment in which the results showed that spontaneous generation was a false notion;  'Redi's 

hypothesis was that adult female flies,laid their.eggs on the decaying meat resulting in fly larva. 

To dispel the idea that decaying meat created maggots he placed.  decaying meat in three jars. 

He sealed one with 'a cap. The next jar had netting over the lid, and the last jar remained open. 

Redl obse)rved adult flies landing in the open jar and laying their eggs on the decaying meat. The 

jar with the netting had fly eggs'deposited on it, and the jar that was sealed had no fly eggs. 
After a few days, the fly eggs on the meat and netting hatched into larva called maggots. The 
sealed container had no larva. This experiment set the ground Work for proving spontaneous. 

generation was a false idea. 
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The creation of the microscope ay Zacharias Jansen and the discovery of small 

things named cells by Robert Hooke along with the discovery of microbes and the development 

of the Cell Theory gradually made way for better days. Through experimentation, over a period 

of time, scientists of the past concluded that many kinds of microbes cause disease in humans 

and other living things, Louis Pasteur (1822-1895) experimented with microbes and learned 

that heating substances to a.high enough degree killed microbes. We call the heating of food 

and drink pasteurization after Louis Pasteur. He concluded that microbes caused diseases 

which came to be called the Germ Theory of Disease.,. 

tO WASH M 
I 	Semmelweiss (1818-1865) found that microbes were spread from 

the dead to the living and proposed that doctors should wash their hands after an autopsy 

before examining living patients. In addition, Joseph Lister (1827-1912) discovered that washing 

surgical instruments With antiseptic before surgery stopped the spread of microbes, and Robert 

Koch (184.3-1910) proved that certain microbes were responsible for particular diseases. For 

example, he discovered that a specific microbe caused anthrax wheii.he injected the blood of 

an organism infected with anthrax into healthy living things. When they came down with the 

disease, the scientific community had proof as to what caused anthrax.. Koch's, experiments 

with anthrax became known as Koch's Postulates, and were the basis for many modern 

scientific experiments that identify microbes and the diseases they cause. 

Louis Pasteur (1822-185) dealt with this concept about one hundred and 

fifty years later. He performed an experiment that proved spontaneous generation was an 

incorrect assumption. He placed beef broth in beakers with curved tubing and heated the 

solution killing all microbes that may hav2 been in the broth. He sealed one beaker and left the 

other one open to the air. After a few days, the beaker that was open to the air again had 

microbes in the broth. The sealed beaker did not have microbes present in the broth. This 

proved that microbes not seen with the'eye were'in the air and not created by the beef broth. 

Louis. Pasteur used this information and Redi's earlier experiment to finally establish that living 

things did not arise from non-living things. 

The Steps of Koch's Postulates 

1. The pathogen must be present in all cases of the disease. 

2. The pathogen must be taken from the host and grown in a lab culture. 

3. The pathogen grown in the lab..culture must cause the disease in the healthy -host 

when the pathogen is injected into the host. 

4. When the healthy host gets the disease the pathogen must be taken from the 

host and checked to see that it is the same pathogen that was taken from the first 

host. 



Cut out thefollowing statements. Glue the statements in the 
flow chart from the earliest•to the latest contributor. 

Robert Hooke - 

(1635-1703) looked 

at cork cells and 

named the images 

cells. 

Louis Pasteur (1822-

1895) beef.broth 

experiment stated 

that pathogens exist 

in the air which 

proved spontaneous 

generation was a 

false idea. 

Anton-Van 

Leeuwenhoek 

{1632-1723)looked 

at pond water under 

the microscope and 

called the images 

animalcules. 

Zacharias Jansen 

(,1585-1632) 

developed the 

first compound 

microscope. 

Robert Koch (1843-

1914) discovered that 

certain pathogens 

cause specific. 

diseases with his 

anthrax experiment. . 

Koch's Postulates 

procedure was 

established. 

Francisco Redi (1626-

1697) gave evidence 

thatspontaneous 

generation for a false 

idea with his fly and 

maggot experiment. 



1. Make a flowchart of the events that lead to the Germ Theory. Include.the 

person who contributed the concept, the date and a brief description of the' 

contribution. 

Fill-in the flow chart from the earliest to the latest contributor. 

Write the one sentence that states the Germ Theory 

in the last box.. 

Germ Theory Quiz 

Germ Theory of Disease 	 1. The idea that non-living things created living things is called: 
a. The Theory of Evolution 	 c. The idea that only plants & animals were living things. 
b. The Cell Theory 	 d. The idea called spontaneous generation 

	 Z. Life in most medieval cities was: 
a. pleasant with clean streets and healthy people 
b. highly developed with clean water and sewage systems . 
c. a struggle because of the decaying garbage in the alleyways and a short life span 

	 3. How did Francisco Redi try to convince people that spontaneous generation was a false 
idea? 

a. He conducted an experiment that established the Cell Theory 
b. He conducted an experiment with decaying meat, flies, and maggots that showed that maggots 

were a part of the fly's life cycle. 
c. He conducted an experiment with decaying meat, flies, and maggots that showed he could 

increase the life span of people living in cities. 

	 4. One hundred and fifty years after Redi's experiment, Louis Pasteur conducted an 
experiment with beef broth that was heated to a high temperature. The Oasis for this experiment was 
to show that microorganisms exist in the air and prove that: 

a. All living things are made of cells. 
b. The Cell Theory was a false idea. 
C. Spontaneous generation was a false idea. 

	 5. The Germ Theory states that: 
a. All microbes. cause disease 
b. No microbes cause disease 
c. That some microbes called pathogens cause disease. 

	 6. Ignaz Semmelweiss and Joseph Lister provided insight that led to: 
a. Doctors washing their hands and cleaning their surgical instruments with an antiseptic. 
b. More people were dying after surgical operations. 
c. The invention of the microscope. 
d. The Cell Theory. 
	 7. Why were Koch's Postulates so important to the advancement of medicine and the health of 
individuals? 

a. It was a series of steps that proved certain pathogens are responsible for a specific disease. 
b. It was a series of steps that proved certain pathogens are responsible for a variety of diseases. 
c. It was a series of steps that proved that spontaneous generation was based on scientific fact. 

	 8. Leeuwenhoek's continued investigation of microscopic organisms led to his title as: 
a. Father of Genetics 
b. Father of Microbiology 
c. Father of Evolution 
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