_________________________________________   _____________   _______________

                                       Name                                              Number                 Date                   
Lab:  Viral Transmission
 Objective(s):  SCSh4:  Students use tools and instruments for observing, measuring, and 
                                       manipulating scientific equipment and materials. 

                          SB1.  :  Students will analyze the nature of the relationships between 
                                       structures and functions in living cells.
Purpose:  In this lab, you will explore the rapidity in which a pathogen may spread through a population.  In this case, the simulated pathogen will be a virus.  However, before we begin to investigate viruses (viri, more correctly), we will review some acid-base chemistry.  Later in the lab, you will understand why I have you do this.  Trust me!

Help me, help you by filling in the blanks, etc. as you proceed.  Use your textbook as a resource.  About p.165.
The name of the scale used to indicate the relative acidity or basicity of a substance is called the _______ scale.  It has a low number value of ______, and a high number value of ______.  The middle number is ________.  Substances with a value of seven indicate that the substance is ___________________, those with a pH below seven are ________, and those with a value above seven are basic.  The extremes of the scale are more dangerous than those near the center.  Contrary to commonly held belief, bases are as dangerous as acids.  On the scale below, indicate which side is acidic, and which side is basic, and proceed to the remainder of the questions..

((1)-------------------------------------------neu(7)tral--------------------------------------(14)(
 Label acid or base: _____________                                  ________________

Example of a substance that is appropriately an acid, neutral, or base.
                       ______________           _____________         ______________

Now, for acids and bases, give what is asked for!      
Taste:          ___________________                                  _____________________

Slippery?:   ___________________                                  _____________________

Dissolves what? _______________                                   _____________________

Name of ion?: _________________                                  _____________________

Chemical symbol of ion?:  ________                                 _________

When acids and bases react, they produce water (H2O)and a salt.  The most common type of  salt is sodium chloride; NaCl.  You call this salt table salt or just salt.  However, there are many types of salt.  
The pH of a substance can be shown with a (chemical) indicator.  Indicators change color in different acidities.  Some indicators are liquids, and some are paper strips such as Litmus paper or Hydrion paper.  Litmus paper is a relatively simple tool.  It just shows whether something is an acid or a base.  Hydrion paper gives a relative value which can be compared to a scale.  It is a more discerning pH tool.
What color does our Hydrion paper become when it contacts an acid?  ______________

                                                                                                    a base?  ______________

                                                                                   something neutral? ______________

In our lab, we will use Hydrion paper to alert us to the presence of the “virus”.  
About p.525 
     A virus is not dead, but it is not alive either.  Remember, to be alive, an organism must be made of cells.  All cells contain five things.  These are _____________________, __________, ________,  _____________, and ______________________.  A virus is a particle made of a strip of nucleic acid and covered by a protein coat ( a capsid).  Most viruses use DNA as their genetic material.  Examples of DNA viruses are the common cold, smallpox, and influenza (flu).  If a virus uses RNA, then it is called a(n) _________________-virus.  The most well known RNA virus is HIV (Human Immunodeficiency Virus).  HIV leads to the disease AIDS (Acquired Immunodeficiency Syndrome).  HIV is communicable, and deadly.  There are NO cures for it, and at the present time there are NO vaccines for it.  There are drugs (the AZT “cocktail”) which inhibits viral growth, and therefore limits destruction of the human immune system, but it never kills all the viruses in the body.  They are just “suppressed”.  A person taking AZT is still contagious.  AZT is expensive, and it does have side affects.
     When HIV, or any virus encounters a susceptible cell, it latches on to the cell and injects its nucleic acid.  Once the DNA or RNA strand enters a cell, it makes its way to the DNA that make up our chromosomes, and inserts itself.  Then, it can lay in wait and is said to be in the lysogenic stage, or it can take over the machinery of the cell and enter the lytic stage.  In the lytic stage, the cell’s entire purpose is directed to making more copies of the virus, and once the cell is full of new viruses, the cell “explodes” (becomes lytic) spreading new viruses to repeat the cycle.  Yuck!
In your textbook, turn to page 526.  Sketch the Adenovirus, and label the capsid, protein units, genetic material and the fibers:

Finally, to the transmission lab!
Name: ___________________________  Number: _________________  Date:  _______

Lab:  Viral Transmission
In this lab, I will give each of you a small, white  plastic cup ½-filled with a clear liquid.  Nearly everyone will start with water in the cup.  However, one or more of you will have water containing some sodium bicarbonate (NaHCO3).  Sodium bicarbonate is a base, so when tested with hydrion paper, it should change Hydrion paper to the color __________________.   By the way, give the names and the numbers of each atom type found in sodium bicarbonate:

Na: ________________  H: _______________  C: ____________O: _____________.

The procedure…  DO not splash, drink, or taste the liquid!!!!!  The transmission of the virus will be simulated by mixing the contents of your cup with other students.  This mixing will act as the contact between individuals.  Viruses are spread by touch, ingestion, inhalation, injection, etc.  HIV is most typically spread through sexual contact or intravenous drug use, but there are other modes of transmissions.
Again, each of your cups is ½ -filled with liquid.  You will exchange liquids (simulate potential infection) by mixing your liquid with ______________ other students sequentially.  At each exchange you will record the number of the individual with whom you exchanged liquids.  Carefully, pour the liquids back and forth with the other student, and each of you should end up with a ½-filled plastic cup.  I will demonstrate for visual learners, and I will talk it through for auditory learners.  Do not spill the contents of your cups.  I do not care with whom you exchange, but you will exchange sequentially at my direction.  Chaos will NOT prevail!  At the end of the exchanges, we will test the liquid in your cup with our indicator (understand why we reviewed before?) to determine which individuals are “infected”.  Then, we will examine the recorded record to see if the “index” case can be determined!  Studying disease, and its spread is the work of epidemiologists.  It is a very interesting, and important field of study.  Individuals who do this work are employed at the Centers of Disease Control and Prevention (CDC.gov), research institutions, etc.  I believe the work they perform is nothing less than heroic.  
Each of you has been assigned a “number” in class.  Locate the cup with your number.  We will now begin our exchanges.  Record the number of the individual (on the table given) with whom you exchange each time you exchange.  At the end, answer the following questions:

1.  How many individuals ended up testing positive for the infection? ____________
2.  Working your way backwards, at each exchange, what would be the average number 

      infections present?  3rd: _________, 2nd: _________, 1st: ____________

3.  If a 5th exchange had been permitted, how many infections would you estimate would 

     be present in the class?  _____________.
4.  Use the data on the table, and your reasoning skills to determine the “index” (first 

     case).   __________________

	Your number
	Number of 1st exchange
	Number of 2nd exchange
	Number of 3rd exchange
	Number of 4th exchange
	Infected or not - based on indicator color.
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