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Introduction to Planaria
In this lab you will examine the anatomy and behavior of a planarian, a simple animal. 

Use a dropping pipet to place enough springwater in a petri dish to cover the bottom. Use another pipet to
transfer the planarian. Make the transfer by filling the pipet with water and directing a stream of water at a
planarian to dislodge it. Then apply just enough suction to draw the planarian into the tip, no farther. Make the
transfer quickly. If the planarian attaches inside the pipet, it will be difficult to dislodge.

Place the petri dish on a flat surface and observe your planarian for a few minutes.

Is the planarian active or passive?

Most animals exhibit either radial or bilateral symmetry. Animals with bilateral symmetry can be divided along the
body axis into more or less identical left and right sides. Radial symmetry is similar to that of a wheel, or a jellyfish.
The body can be divided along many different planes, so there is no distinct left or right side. Do planarians have
radial or bilateral symmetry?

Do you observe anything to indicate that planarians have anterior and posterior ends?

Cephalization refers to a concentration of nerve tissue at the anterior end of an animal. Some animals, sponges,
for example, show no cephalization. Mammals show a high degree of cephalization. Do you observe anything to
suggest that cephalization is characteristic of planarians? Explain.

Planarians are often described as being flattened dorsoventrally. Describe what this means.
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Fill a dropping pipet with springwater. Place the tip about 1 cm behind the planarian and gently squeeze the bulb.
(If you squeeze too hard, the planarian will be blown loose from the bottom of the dish.) Describe the reaction, if
any, of the planarian to the puff of water.

Repeat this action to the front of the planarian. Is the reaction the same? Describe.

Use the dropper to direct a current of water toward the front of the planarian with enough force to roll the animal
onto its back.  Watch as it rights itself and record whether it rolls to its right or left.  Repeat for a total of five trials.

Does your planarian show a bias toward one side when it rolls?

A taxis is a movement of an organism in response to a stimulus. A positive taxis is movement toward a stimulus;
movement away from a stimulus is a negative taxis, sometimes referred to as avoidance. A taxis is often
categorized according to the nature of the stimulus. Phototaxis is movement in response to light; geotaxis is
movement in response to gravity, and so on. You will now investigate whether planaria can respond to a chemical
stimulus (chemotaxis).

Dip a strip of bibulous paper into a 5% sodium chloride (NaCl, table salt) solution. Place the end of the saturated
paper into the water about 1.5 cm in front your planarian while it is moving. Record any change in movement of
the planarian. If it seems to react to the sodium chloride, indicate whether the reaction is best described as a
positive or a negative taxis. 
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Place the planarian in a drop of water on a microscope slide and gently lower a coverslip over it. The coverslip
should compress the planarian enough to prevent it from crawling. If necessary, touch a bit of bibulous (absorbent)
paper to one edge of the coverslip to absorb some water. Observe the slide under a microscope using a scanning
lens. Use the iris diaphragm to reduce the light, which will increase contrast. You should now be able to see the
digestive system as a darker pattern inside the body. Notice that near the midpoint of the body the digestive tract
divides into right and left parts and there is a much lighter, elongated area between the halves. This lighter area is
the pharyngeal cavity. Switch to low power (100¥). Caution: Do not use high power. Beginning at the most anterior
point, examine the edge of the head, moving slowly toward the posterior. You should begin to see a wavy pattern
in the water. This is usually in the area of the auricles, the “ears” that project slightly from the sides of the head. It
may be necessary to further reduce light intensity to see the waves. This pattern is caused by the combined beating
of thousands of cilia. These cilia cover the ventral surface of the animal but are best seen near the anterior. 

Observing stained cross sections of planarians

Place the slide on the stage and observe first with a scanning lens (at 40¥). Locate the three sections that are
mounted on the slide. The first section is made through the anterior, the second is through the middle, and the
third is through the posterior. Identify the following three tissue layers:

Epidermis is the outer tissue layer. The epidermis is derived from the ectoderm, a primary tissue layer of the
embryo. Some of the cells contain dark-staining bodies called rhabdites. These bodies are secreted to the exterior
and dissolve, giving rise to the mucous that coats the living animal. 

Gastrodermis is the epithelial tissue lining the intestinal cavity and pharynx. The gastrodermis is derived from the
endoderm, a second primary tissue layer of the embryo.

Mesoderm is the third primary embryonic tissue layer. In planarians, it is composed mostly of muscle and loose
connective tissue (mesenchyme) and accounts for most of the tissue between the epidermis and gastrodermis.
Scattered about in the loose connective tissue are neoblasts, also called free cells or formative cells. These can
transform into other cell types and are active in regeneration. Some mesoderm cells may contain rhabdites.
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