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                                  INTRODUCTION     
CHOLERA is a terrible bacterial disease.  Its symptoms include nausea, vomiting, and violent diarrhea.  So much fluid is lost from diarrhea that victims of cholera – especially young children – die in a few hours from dehydration.  So much water is lost that the blood thickens and victims die from shock.  Two hundred years ago, no one knew what caused the spread of cholera or how to prevent it.  

Background.  Cholera probably originated on the Indian subcontinent.   It was  probably carried to the rest of the world by trading ships.   Beginning in the 1820s major epidemics broke out in European and North American cities.  New Orleans, New York, London, Paris, Moscow, and other great cities suffered tens of thousands of deaths.  Over one million people died of cholera in Russia during the 19th century.  Doctors were helpless in the face of the death toll.  The debate went on: what causes this hideous disease and how is it spread?
In our story we will consider three different ideas held by scientists on the transmission of cholera.  These scientists lived 150 years ago, and did not know about the existence of bacteria and viruses.  Data from the study will help us decide which idea (hypothesis) is the closest to being correct. 
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The time: the year 1854

The place: Soho, London, a slum area of the city.

The problem: an outbreak of hundreds of cases of cholera

in Soho.  Most are fatal.
Soho is jammed with too many people living close together: this favors the hypothesis that cholera is spread from person to person.  Professor Beans would be correct.

Most of the water in Soho is drawn from pumps in certain streets.

The water is pumped, unfiltered, from the dirty River Thames.

This favors the hypothesis that cholera is spread from drinking water.  Doctor Curd would be correct.

Soho residents do not have indoor plumbing.  At times the air reeks with the odor of human and horse wastes and garbage.

This favors the hypothesis that miasmic air gives rise to cholera.  Lady Sprout would be correct.
SOHO CASE HISTORIES
Each student team will have the following:
1. A laminated map of Soho and surrounding areas.  Be sure to check the key in the upper right for the location of water pumps, outdoor privies, and buildings.

2. A set of victim cards based on your interviews in Soho.  The victim cards are on the laminated yellow sheet.

. 
3. An erasable marking pen.

4. A packet of clue cards.  Do not look at these until the teachers tells you to.

5. A laminated "Story of Cholera" sheet.  This is handed out only after teams have discovered the cause of the epidemic. 

Your task is to be a disease detective.  Use the information on the victim cards to form your own ideas on the cause of the spread of cholera.  With the erasable marking pen on the map of Soho mark a circle on the places you think the seven named victims (Thomas Butterfield, Slye children, etc.) got cholera.
 Also mark with a circle the places where the four groups of families at the bottom of the victim sheet (Butcher Lane, Ely St., etc) lived.
Look to see if the circles cluster together in one area.

Based on the map and the case histories, what do you think is the cause of cholera, human contact, bad water, or bad air?  Now is the time for the class to join in a discussion.
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Perhaps you still don't have enough information to come to a conclusion.  You have to return to Soho and gather more findings.  These findings are written on the five clue cards in the packet.    Take clue card #1 out of your team's clue packet and read it.  It provides you with detailed information about a cholera victim.  Plot this information on the Soho map.
Do you know the cause of the spread of cholera now?  If not, draw clue card #2 from the packet.  Continue until you and the class have discussed the issues and come to a firm conclusion.  Who was right, Professor Beans, Dr. Curd, or Lady Sprout?

Dr. Snow came to the same conclusion in 1854 and he published his findings.  His proof was his map of Soho that pinpointed the spot from which cholera had spread.  This is the first time medical science used the geographic distribution of a disease to discover its cause.  
Since then, public health workers have used this method again and again to understand the origin and spread of diseases such as polio, AIDS, cancer, and others. 

---------------------------------------------------------------------------------------------------------------------
 In early 2009 hundreds of people across the United States came down with Salmonella poisoning, and some died.  The U.S. Center for Disease Control (CDC) looked at where the victims lived and what they had been eating.  Eventually it determined that the Salmonella was spread from a peanut butter paste produced in a single processing plant.  This is a modern version of the methods used by Dr. Snow to track down the origin of the Soho cholera epidemic.  See www.cdc.gov/salmonella/typhimurium/ for more
information on the CDC's detective work on the Salmonella outbreak and on the role of the CDC in public health.
3.1.7


  B. Describe the use of models as an application of scientific or technological concepts.


Apply models to predict specific results and observations (e.g., population growth, effects of infectious organisms).


  C. Identify patterns as repeated processes or recurring elements in science and technology.


Identify different forms of patterns and use them to group and specify specific objects.


Identify and describe patterns that occur in physical systems (e.g., construction, manufacturing, transportation), informational systems and biochemical-related systems.


  E. Identify change as a variable in describing natural and physical systems.


Describe the effect of making a change in one part of a system on the system as a whole.





Professor Beans's hypothesis – People get cholera from each other. 


Professor Bean says that when people cough or touch each other they transfer a poison that makes them very sick.  This poison is cholera.  A person sick with cholera makes more of the poison, which spreads to other people.





ADVICE: keep away from other people.
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Dr. Curd's hypothesis – People get cholera from the water.





According to Doctor Curd, foul, dirty water contains an unknown poison that causes people to become sick with cholera.  





ADVICE: don't drink the water.





Lady Sprout's hypothesis – People get cholera from the air.  





Lady Sprout believes that air tainted with bad smells (called miasma {my-as-ma}) makes people sick with cholera.  Miasma is poisonous.





ADVICE: avoid stinky air.
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The first  clue to the cause of cholera came from the work of John Snow, an English physician.  


 Dr. Snow did not know that cholera is caused by bacteria.  But he did discover how cholera is spread and how the spread can be halted by public health measures.





In this study you are Dr. Snow's assistant.  You are visiting the Soho district of London, taking case histories of victims of a recent cholera epidemic.





Burying the dead during a cholera epidemic in Germany.





DISEASE DETECTIVES IN ACTION
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