Name ____________________________________________
Date _____


Epidemic Simulation Lab

Introduction:

In an epidemic, a disease spreads through a group of people quickly and often surreptitiously.  Epidemiologists (scientists who fight infectious diseases) study causative agents of disease (commonly viruses, bacteria, fungi, protozoa, and worms). An epidemiologist’s other key considerations include sources and reservoirs of diseases, host and environmental factors leading to transmission in certain population demographics, and strategies to control outbreaks or even eradicate diseases.

One common mode of infectious disease transmission is through contact transmission, the physical meeting of a source and a new host, often through person-to-person transmission. Touching, shaking hands, and kissing are all common examples of this kind of contact. Other examples include direct contact with secretions or body lesions (such as that with herpes and boils), intimate or sexual contact (sexually transmitted diseases), and transmission from mother to infant via breast milk (staphylococcal infections). Many disease organisms such as Salmonella and Campylobacter can even be transmitted through direct contact with animals, animal eggs, or animal products.

Indirect contact, a second common mode of disease transmission, refers to transmission from a source to a new host through an intermediary— chiefly an inanimate object. Thermometers, eating utensils, drinking cups, and bedding are all common intermediary objects. Pseudomonas bacteria are commonly transmitted in this manner.

A third mode of transmission, droplet spread, occurs when a pathogen is carried on a particle larger than 5 micrometers. Because this is a large particle, it quickly settles out of the air; therefore, droplet spread depends upon the proximity of a new host to a pathogen source, such as a person sick with measles. Sneezes and coughs typically generate the droplets.

An intricate network of health professionals that makes up the public health system is responsible for coordinated efforts at widespread infectious disease control. For example, each state has a communicable disease section of its public health laboratory that collects and examines culture specimens from local physicians, health departments, hospitals, and epidemiologists. It shares its findings with other agencies in the state, the World Health Organization (WHO), and the Centers for Disease Control and Prevention (CDC) of the United States Public Health Service in Atlanta, GA. In turn, the CDC supports all US laboratories, the WHO, and the governments of other countries in their efforts at disease prevention and control.

In this exercise, an acid (HCI) and a base (NaOH) demonstrate the role of bodily fluids in disease transmission, and a pH indicator provides the means to identify the original carrier. 

Materials:

Solution A (weak acid - simulated normal body fluid)
Dropping pipet

Solution B (weak base - simulated infected body fluid)
Screw-cap vial

Phenol Red Solution





Data Sheet

Procedure:

Prior to the start of the lab, each of the vials was numbered.  One of the vials was filled with 1 ml of Solution B (simulated infection) and its identity was recorded.  The remaining vials each received 1 ml of Solution A.

1. Obtain one vial and one dropping pipet.

2. Record each student’s name next to the appropriate vial number on the data sheet.

3. Choose a random classmate to whom you will pass simulated body fluids.  Use your pipet to remove some solution from your vial and place 5 drops of it into your classmate’s vial.  Be careful not to place your pipet into the other student’s fluid.  Do not receive any fluid from your contact on this round!  Replace the cap on your vial and shake it.  The student who received the fluid should also recap his or her vial and shake it.  

4. On the data sheet, record the vial number for your 1st contact next to your name.  Do not mark any line other than your own and do not mark any information about who gave you fluid.  
5. Stop until you are told to proceed with the next round!  When all students have made a first contact, repeat the contact procedure with a new person and record the vial number in the space for 2nd contact on your line.

6. Wait until you are told to proceed with the next round!  Repeat the contact procedure with another new person and record the vial number in the space for 3rd contact. 

7. After all the contacts have been made, you will be tested for the presence of the “pathogen”.  To do this, your teacher will add a drop of Phenol Red to your vial.  Replace the cap and gently shake the vial.  Observe the color of the solution in your vial.  Bright pink means you have tested positive for the infection.  Mark + on you data sheet if you test positive, - if you test negative (yellow).

8. Empty your vial into the sink and rinse it and the cap thoroughly. Dispose of your pipet in the trash.

9. Record your data on the class data sheet and copy the class data when it is complete.

10. Note which students test “positive” (red) or “negative” (yellow) for the “disease.”  Trace the history of the positive students’ contacts with other students to determine the route of the infection’s transmission and to identify the original source of the infection.

11. When the source has been identified tentatively, your teacher will reveal the number of the original infected vial.

Results:
See attached sheet

Analysis and Conclusion:
1. What kind of transmission process was modeled in this activity?  Do think this activity provided a reasonable model?  Why or why not?

2. How was the original source of the infection identified?  Were you able to identify the original source?  If not, what misled you?

3. Can you identify any predictable pattern in the route of transmission?  In other words, was any identifiable group within your class more likely to have been infected?  What types of information would you need to obtain from or about your classmates in order to make a reasonable judgment on vulnerable populations?

4. What have you learned about disease transmission and/or epidemiology through completion of this exercise?

You will prepare a formal lab report on this exercise.  Begin with an introductory paragraph that provides some background information on disease transmission.  Don’t just copy the introduction to this handout!  Put things in your own words!  This Introduction will end with a statement (one sentence!) of exactly what you investigated and how.  Include a Materials section, and make sure you incorporate the materials into the Procedure.  Remember that someone reading your report should be able to duplicate your work exactly from reading your procedure. Make it clear and concise, but don’t list steps.  Don’t forget to describe how you trace the route of transmission! Your Data will consist primarily of the data table; keep it neat and free of extraneous marks, or copy it over.  Data sheets with extensive cross-outs or any doodling will lose points.  Don’t forget to refer to the data in the text.  In addition, you need to provide a brief statement of how many individuals were sampled, how many contacts were made by each, and any other potentially relevant information about your subjects.  Age and sex might be important.  You should also describe how many vials test positive, and to whom you trace the infection. Address each of the questions provided in the Analysis and Conclusion section.  Include any other interesting observations as well.  

No part of this handout except for the data table should be turned in!  

This lab report will be worth a maximum of 50 points.

