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Regents Biology Laboratory Investigation

ANATOMY OF HYDRA VULGARIS
Background Information


Hydra vulgaris, or the brown hydra, is one of many species of animals that belong to phylum cnidaria.  This group of animals contains such members as the jellies, Portuguese man o’ war, corals, hydrae, sea anemones, and others.  The common feature, or synapomorphy, among all members of phylum cnidaria is a stinging cell called a cnidocyte.  The cnidocyte is a single cell, and contains a smaller structure called a cnidocyst which is essentially like a small harpoon.  When the organism wants to capture some prey, it lures the prey in, and stings it.  The cnidocysts release a toxin that either paralyses or kills the prey.

The mechanism that thrusts the harpoon into the prey is rather interesting.  The cnidocyte stores a great number of calcium ions in specialized capsules within the cell.  When the cnidocyte is touched, the calcium is released from the capsule, and enters the cytoplasm of the cell.  This causes the cell to have a greater concentration of ions inside as compared to outside, so the cell becomes hypertonic to the water.  Because water will flow down its concentration gradient, or will go to where the solute is, water rushes in, swelling the cell, and pushing out the cnidocyst.  Fascinating stuff, really.

Hydra have these stinging cells, but their toxin is not very potent.  The Portuguese man o’ war, however, has cnidocytes that are capable of killing a fully-grown human within minutes.  Strangely, some animals, including a species of turtle and a type of mollusk can safely eat the man o’ war with no ill effects.

Hydra are generally sessile, meaning that they cannot move.  They anchor themselves to the substrate with a basal disk that secretes a very sticky substance.  However, they can sometimes “somersault” by attaching their mouth to the ground, and releasing their base, then flipping over again.  They can also detach and drift in a current.  Hydra feed by catching prey with their tentacles as it goes by, and respire by diffusion through their body walls.  Their body has one, large set of interconnected muscle fibers, and when these contract, the entire body shortens or lengthens.  Hydra also have a nerve net which, while simple, allows for some individual control of the muscle fibers in the tentacles.  These little buggers have no brain or central nervous system, so their actions are all reflexive.

Reproduction in the hydra can be either asexual (via budding), or sexual, but budding is the most efficient and common method.  Sexual reproduction is usually induced by a change in environmental conditions, and hydra have the ability to switch between the two methods during their lifetime.  Sexually-reproducing hydra may be male, female, or hermaphroditic.
Purpose

The purpose of this investigation is to learn about the anatomy of simple animals like hydra, and discover how they can perform all the life functions necessary with very limited types of cells. You will also be able to hone your microscopy skillz, perhaps enough to impress that special someone at a party sometime.
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Procedure

Please note that while hydra may be small, it is important to remember that they are living organisms.  As such, you should treat them with respect, and never do anything to intentionally cause them harm.


1.  Obtain a light microscope, a slide, and a piece of cover glass.


2.  Using a dropper, carefully suck up a single hydra and place it on your slide.

3.  Carefully add a coverslip.  You must take extra care not to crush the hydra in this step, as they are large enough to be damaged by the cover glass.

4.  Observe the hydra and answer the lab questions.  Do not leave the specimen under the light too long; high temperatures will harm the hydra.


5.  If food is available (protozoa or small arthropods), you may add a drop of food to the slide and watch the hydra eat.

6.  When you are finished, you may place your hydra back in the culture, and return your supplies whence they came.
Analysis

QUESTION 1:  How do hydra eat?

QUESTION 2:  How do hydra reproduce?

QUESTION 3:  Why would a hydra want to move itself around?
QUESTION 4:  What is good or bad about being hermaphroditic?
QUESTION 5:  How does a hydra get waste out of its gastrovascular cavity?
QUESTION 6:  Does a hydra have very many tissues or organs?  Explain how a hydra differs from a human and an amoeba in this respect.
QUESTION 7:  If you could change two things about this lab, what would they be?
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Figure 1.  Longitudinal section of Hydra vulgaris with accompanying labels.
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