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Standards:

1.2.11A Read and understand the central content of informational texts and documents in all academic areas.
3.1.10 E Describe patterns of change in nature, physical and man made systems.

3.2.10 B Apply process knowledge and organize scientific and technological phenomena in varied ways.

3.3.12 B   Analyze the chemical and structural basis of living organisms.

3.7.10 B   Apply appropriate instruments and apparatus to examine a variety of objects and processes.

3.7.10 D   Utilize computer software to solve specific problems
[image: image2.jpg]
Introduction and Background:

Daphnia magna are a small freshwater crustacean that is commonly referred to as “water fleas”.  Daphnia are in the order Cladocera.  They are common in ponds, lakes, and slow streams.  Reproduction is both sexual and asexual.  In sexual reproduction, a brood side houses the eggs and developing embryos.  (You may be lucky enough to see a brood pouch in Daphnia used in this lab.)  In unfavorable environmental conditions, sexual reproduction dominates.  During favorable environmental conditions, asexual production of eggs occurs.   


Daphnia eat bacteria, algae, and other microscopic foods.  In turn, they may be eaten by a number of predators including Hydra and small fish.  Studies have shown the stomach contents of some fish to be as much as 95% Cladocera by volume.  
Vocabulary:

Protoslo- this is a chemical purchased from a biological vendor that slows down the activity of Daphnia.  Protoslo is a thick solution   that acts like heavy syrup. Detain is often used and is what is sent
Materials:

Motic Digital Compound Microscope

Computer with Motic software

Live Daphnia culture




Protoslo or Detain or cotton
Depression slides




Cover slips
Transfer pipettes




Kimwipes

Microsoft Excel software 



Coffee Solution

Tea Solution





Soda Solutions


Ice water





Warm water                                              
Safety notes:

Students must realize that the digital microscopes and computers are very 
expensive equipment and must be handled with care.
Procedure:
Part A – Normal Heart Rate

1. Set up microscope and laptop with Motic software.  Please refer to digital microscope manual.
2. Put a drop of culture water into the depression on your slide.  Using a transfer pipet, “catch” a Daphnia and dispense it into the drop of water.  (Add additional water as needed throughout the lab so that it does not dehydrate.)  Add a drop of Protslo to the Daphnia suspension or use a few fibers of cotton to slow down the movement of the Daphnia.  Place a cover slip on the slide.

3. Allow the organism to acclimate to the microscope stage environment. Observe the Daphnia beginning with the 4X objective and proceeding to the 10X objective if closer observation is desired.  Pay particular attention to the Daphnia heart rate. Take a 15 second heart rate count. It is difficult to count the heart rate. Look through the microscope and mark a dash on a piece of paper for each beat.  Count the number of dashes after 15 seconds.  Have another student keep track of the time.  Multiply the number by four to get the number of beats per minute. Record in table 1. Repeat five times and calculate the average.  Again, record your data in table 1.  Optional:  Accumulate class data in tables 2-4 below.
Part B – Effect Of A Drug on Heart Rate

4. Add two drops of a drug solution specified by your instructor on one side of your cover slip and “pull through” by placing a kimwipe on the other side of the cover slip. Allow the Daphnia to acclimate. Observe the movement and the heart rate.

5. Take the heart rate as stated in number 3 and record in table 1. 
6. Repeat 4 more times, record data in table 1, and calculate the average.

7. Rinse slide and return to instructor.

8. Close Motic Software.

Data:
Form a hypothesis that states which drug you are testing and what effect you believe it will have on Daphnia’s heart rate.

________________________________________________________________________

________________________________________________________________________

_______________________________________________________________________

________________________________________________________________________
Table 1 --   Solution used: ​​​​​​​​​​​​​​​​​_______________________
	Trial
	Normal Heart Rate (bpm)
	Heart rate after application of drug (bpm)

	1.
	
	

	2.
	
	

	3.
	
	

	4.
	
	

	5.
	
	

	Average:
	
	


Table 2:   Solution used ___________
	Trial
	Normal Heart Rate (bpm)
	Heart rate after application of drug (bpm)

	1.
	
	

	2.
	
	

	3.
	
	

	4.
	
	

	5.
	
	

	6.
	
	

	7.
	
	

	8.
	
	

	9.
	
	

	10.
	
	


Table 3:  Solution used ______________
	Trial
	Normal Heart Rate (bpm)
	Heart rate after application of drug (bpm)

	1.
	
	

	2.
	
	

	3.
	
	

	4.
	
	

	5.
	
	

	6.
	
	

	7.
	
	

	8.
	
	

	9.
	
	

	10.
	
	


Table 4:  Solution used __________________
	Trial
	Normal Heart Rate (bpm)
	Heart rate after application of drug (bpm)

	1.
	
	

	2.
	
	

	3.
	
	

	4.
	
	

	5.
	
	

	6.
	
	

	7.
	
	

	8.
	
	

	9.
	
	

	10.
	
	


Questions:
1. What effect did each chemical have on the Daphnia’s heart rate?

2. Was your hypothesis valid?  Why or why not?

3. Do you think that these chemicals have similar affects on humans? Why or why not?

References:

1http://www.m-w.com/cgi-bin/dictionary?book=Dictionary&va=caffeine 
Advancing Science, Gettysburg College, Gettysburg, PA (a Science in Motion consortium site)
Heart





Antennae





�





Eye





Eggs








Effects of Drugs on Daphnia
Revised 7/01/2008
Page | 1 

Effects of Daphnia
Rev. 7/01/2008
Page | 5 


[image: image3.jpg]


[image: image4.jpg]Copyright

y
e

2006

(c)

Anna Mulfinger



