Measuring the Pulse Rate of Lumbriculus variegatus (aka Black Worms)
Adapted from Dr. Charles Drewes, Iowa State University (http://www.eeob.iastate.edu/faculty/DrewesC/htdocs); Randy Dix, Olathe North High School; Sandy Collins, West Junior High (Lawrence, KS)
Background: Lumbriculus variegatus is a freshwater worm found throughout North America and Europe.  It prefers the shallow habitats found at the edges of ponds, lakes, or marshes where it feeds on decaying vegetation and microorganisms.  It particularly likes to hide in layers of decomposing leaves or the sediments around the roots of cattails.
In nature, it uses its head to forage in sediments and debris, while its tail end (specialized in gas exchange) often projects upwards.  When possible, the worm stretches its tail vertically to the water surface where it forms a right angle bend and breaks the water surface tension.  This posture facilitates gas exchange between the air and the pulsating dorsal blood vessel lying just beneath the epidermis.

Although the worms can reproduce sexually in the wild, in the lab they always reproduce by asexual fragmentation (during which the worm divides into two or more body fragments).

As in earthworms Lumbriculus blood is red, due to a hemoglobin-like pigment dissolved in the plasma.  The blood circulates in a closed system of vessels and capillaries.  It doesn’t have an organized heart structure; instead the blood is pumped by rhythmic contractions of the dorsal blood vessel which moves the blood, segment by segment, from the posterior end (the main site of gas exchange) toward the head.  Blood vessel pulsations and patterns of circulation are readily observed in whole worms because the body wall of Lumbriculus is transparent.  At any time, numerous pulsation waves may be seen moving blood forward along the dorsal blood vessel.  The large ventral blood vessel that carries blood back to the tail is also easily seen but is not contractile.
Technique Practice and Gathering of Baseline Data (Day 1):
1. For every 2 students get:

· Petri dish

· 2-3 worms in spring water (from the worm container)

· ½ piece of plastic capillary tube

· Thin stem pipette

· Compound microscope

2. Draw one of the worms into your thin stem pipette.  Then squirt the worm gently into your capillary tube.  
3. Place the worm in the tube on the stage of your compound microscope.  Focus on low power (red objective) and inspect your worm – find the head and tail and the dorsal (back) and ventral (front or underside) sides.

4. Answer the following questions as you explore your worm (record your answers here):

· What’s the purpose of the circulating blood?

· What physical situations can cause a change in human pulse rate/heart rate? 

· What chemicals can affect human pulse rate? 
5. Once you’re familiar with your worm’s structure, move to find the pulsation of blood in the dorsal blood vessel.  Practice counting the number of pulsations per minute (count for a full minute, do NOT measure for shorter segments of time).  When you’re comfortable with the process record at least 5 measurements in the following table:
Pulses per Minute in the Dorsal Vessel of Lumbriculus variegatus
	
	Pulse/Min

	Count #1
	

	Count #2
	

	Count #3
	

	Count #4
	

	Count #5
	

	Mean Value
	

	Median Value
	


6. When you arrive in class tomorrow you will find 3 containers of worms – one labeled Plain Water, one labeled Water with Depressant, and one labeled Water with Stimulant.  You will perform an experiment of your design to compare the pulse rate of worms from at least two of the containers.  BEFORE you begin tomorrow you need to have a hypothesis (a specific prediction of your results – will the pulse rates be different and if so, how – higher or lower) and your variables determined.  YOU MUST GET my initials on these BEFORE you begin to experiment tomorrow.
Hypothesis:_________________________________________________________________________________________________________________________________________________________
Independent variable (the experimental condition):__________________________________________
Dependent variable (what you are measuring):_____________________________________________

Control Setup (what are you comparing your experimental results to? Or which setup is lacking the experimental treatment?):______________________________________________________

Constant(s) (name at least one condition that it is important to hold constant in this experiment):________________________________________________________________
_______ Teacher’s initials (REQUIRED BEFORE you proceed)
Student Designed Experiment (Day 2):

When you arrive in class on day 2 you may begin immediately as long as you already have your hypothesis and variables initialed by the teacher.  You will EACH complete a summary lab write-up, review your rubric BEFORE you begin to experiment so you know what you’ll need!
Record the balance of your summary lab (the hypothesis and variables above do not have to be duplicated) on the attached lab paper (if you need more lab paper for your lab write-up it’s available on the tray in the back of the room AND on Blackboard under “Labs”).  Don’t forget to verify your results by having multiple trials. (More trials are almost always better although you need to be practical about your time and materials available.  You also should consider what type of analysis you will do.  Are you just going to analyze the mean and/or median values?  If time allows take enough data to let you do a box plot (box and whiskers graph).  Box plots, when practical, are outstanding tools for quickly comparing sets of data – they require a minimum of 15 trials per condition in order to be valid.  Reminders on how to do box plots can be found on Blackboard under “Labs”.)
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