
Plant and Animal Tissues

Introduction

Anatomically complex living things like animals and plants have lots of different cell types that specialize in their form and function. A tissue is a combination of similar cells that work together to perform a particular function. In an animal, a tissue might form a protective lining or facilitate movement by contracting. In plants, a tissue might conduct water or carry out photosynthesis. Tissues form body organs. In an animal for example, epithelial, muscle, and connective tissues come together to form an organ like the heart, whereas in plants, tissues like xylem (which conducts water), phloem (which conducts food), and cortex tissues might come together to form an organ like a root.

Animal Tissues: Every animal tissue falls within one of four major types: epithelial, connective, muscle, and nervous. You will examine the first three of these tissue types in lab today. 

Epithelial tissue covers body surfaces and lines the inside of body cavities, organs, and glands. Epithelial tissue performs three important functions: protection from physical injury, sun radiation, and infection; control of permeability to avoid fluid loss from underlying tissues; and secretion of needed substances by specialized clusters of epithelial cells that form glands. Epithelial cells are packed closely together allowing little or no intercellular material between them. In fact, the cells are packed so tightly, that blood vessels cannot pass between them making epithelium avascular. Epithelial tissues are classified according to cell shape and their organization to form layers. A single-layer of cells forms a simple epithelium while multiple layers form a stratified epithelium. 

Connective tissue forms a framework upon which epithelial tissue rests and within which nerve tissue and muscle tissue are embedded.  Blood vessels travel through connective tissue. Connective tissue functions not only as a mechanical support for other tissues but also as an avenue for communication and transport between other tissues. Bone tissue is a form of connective tissue with a hard extracellular matrix. The hardness that characterizes bone provides protection for tissues and internal organs. Bone stores mineral salts like calcium and phosphorus, provides a rigid structure against which muscles work, and contains the marrow where blood cells are manufactured. The matrix of mineral salts and collagen fibers is organized in layers called lamellae.  Bone tissue is produced by mobile bone cells called osteoblasts. As new bone is produced, the osteoblasts cement themselves into lacunae. These immobile, mature bone cells are called osteocytes. The osteocytes receive nutrients through tiny canals called canaliculi and are connected to blood vessels through a central canal called the osteonic canal. 

Muscle tissue consists of specialized cells containing protein filaments. The proteins that make up the filaments are mostly myosin and actin which are arranged in parallel bundles. The protein filaments enable the cells to shorten in length (contract). Contraction of many cells in a coordinated manner allows for the fluid movement of body parts. Skeletal or striated muscle is the type of muscle that attaches to bone and the primary tissue of the muscular system. Theses cells are extremely long and cylindrical in shape. Each cell contains many nuclei and filaments that run perpendicular to the cell’s length creating bands or striations. Contraction of skeletal muscle is controlled by conscious action and is said to be voluntary.
Plant Tissues: Plant tissues generally fall within one of three major types: parenchyma, collenchyma, and sclerenchyma. You will examine all three of these tissue types today. 

Parenchyma is the name of the generalized cell type which makes up the fundamental or ground tissue of the primary plant body and is also present in vascular tissue. It is generally living at maturity and has relatively thin primary cell walls of even thickness. Most of an herbaceous plant’s body is made up of parenchyma.

Collenchyma is the name for elongated cells with irregularly thickened primary walls usually rich in pectin and water. They cells are living at maturity and form tissues that support growing regions of the plant. Collenchyma typically forms strands or layers under the outermost cell layer (the epidermis) in stems and leaves and provides strength and plasticity.

Sclerenchyma is made up of cells that support other cells and are typically dead at maturity. The cell walls typically include secondary cell walls that are reinforced with not only cellulose but lignin. Sclerenchyma cell walls are very thick and form the hardest plant structures including wood and woody structures like nut shells. There are several types of sclerenchyma cells including types that are solitary cells or cells occurring in small clusters (sclerids). The mature xylem and phloem cells that make up the important vascular tissues of plants also contain sclerenchyma cells called fibers. 

MATERIALS

compound light microscope 



Pyrus stone cells prepared slide 

Pig’s Skin c.s. prepared slide



blank slides and over slips


Bone decalcified Mammal c.s. prepared slide
celery stalks



Striated muscle c.s. prepared slide


pears 

Herbaceous and woody stems c.s. prepared slide
pencils

Water lily leaf c.s. prepared slide


white unlined paper

Procedure

In this lab activity, you will use a compound microscope to examine a few simple plant and animal tissues. As with lab 10, your ‘report’ for this lab activity will consist of six drawings – in this case of plant and animal tissues. Be sure that you follow all of the same rules that you followed when you made the drawings for lab 10.
DRAWING # 1 – Stratified Squamous Epithelium (Pig’s Skin c.s.)

On the first slide you will see a thin cross section through a pig’s skin. This is an example of stratified or layered squamous epithelium. The most superficial parts of the skin are the stratum corneum cells that flake off of the skin surface. The exterior cells of stratified epithelium, are squamous (flat) while the cells of the deepest layers are more rounded basal cells that will move exteriorly and flatten to form upper-level squamous cells. Below the deepest layer of cells, you will see very different looking cells that make up the underlying connective tissue (loose areolar tissue). The multiple layers of a stratified epithelium create a thicker barrier providing protection. Create a simple sketch of the layers of cells that make up the epithelium. Label each layer using the words in bold font. Draw just enough of the underlying connective tissue so that you can label it too.
DRAWING # 2 – Compact Bone (Bone Decalcified Mammal c.s.)

The prepared slides of decalcified mammalian bone will allow you to examine both the cellular and the extracellular components of bone tissue. Draw enough of the bone tissue to include three osteonic canals. In your drawing label: an osteocyte, a canaliculus, a lamella, and the osteonic canal.
DRAWING # 3 – Skeletal Muscle (Striated Muscle c.s.) 
Examine the striated muscle slide. Draw four or five cells that are running in parallel adjacent one to the other. The cells are long. You may not be able to see the ends of the cells in your field of view. In your drawing label: a nucleus and a striation. 
DRAWING # 4 – Parenchyma (Herbaceous stem and Water Lily leaf c.s.)

Observe the slide with the herbaceous and woody stem cross sections. For this lab, we are only going to focus on tissues in the herbaceous stem (the one on the left). You will notice groupings of cells some of which have thick walls. These make up the vascular tissue of the stem. A thin epidermal layer makes up the outermost part of the stem. The ‘meat’ of the stem is made up of large, roundish cells. This tissue, the cortex, is made up of parenchyma cells. Draw 8-10 cortex cells that are adjacent to each other. 

Observe the slide with the water lily (Nymphaea) leaf in cross section. There are two primary layers in the central portion of the leaf. The upper layer (or palisade layer) carries out photosynthesis. The lower layer is made up of parenchyma cells with large air spaces between them. These aerenchyma cells make the leaf less dense (more buoyant) and also allow for CO2 and O2 to move about inside of the leaf. Draw 8-10 aerenchyma cells that are adjacent to each other. In each drawing, label the cell wall, the cell lumen, and an intercellular space.
DRAWING # 5 – Collenchyma (Herbaceous stem c.s. and celery stalk c.s.)

Reexamine the herbaceous stem in cross section. But this time, look for cells that are stained a bluish color with thick primary walls. They can be found between the epidermal cells and the cortex cells. These are collenchyma cells that support growing regions of the stem. Draw 8-10 collenchyma cells that are adjacent to each other. 

Use a razor blade to make a very thin cross section through a young celery (Apium) stalk. The ‘strings’ in celery are collenchyma strands. By preparing a wet mount slide, see if you can find and draw 8-10 celery collenchyma cells. In each drawing, label the thick primary cell wall and the cell lumen.

DRAWING # 6 – Sclerenchyma (Pyrus stone cells and Water Lily leaf c.s.)

Reexamine the water lily leaf (Nymphaea) cross section. But this time, look for stellate (star-shaped) cells with thick, lignified secondary walls. They should be stained a reddish color. They can be found scattered throughout the layers of the leaf. These are sclerenchyma cells called astrosclerids. Draw 3-4 astrosclerid cells. 

Examine the pear (Pyrus) stone cell slides. Pears contain sclerenchyma cells called brachysclerids. They occur in small clusters throughout the pulp of the pear fruit. They are the grittiness that you feel when you eat a pear. You can also make a wet mount slide of some canned pears and look for brachysclerids. Draw one cluster of pear brachysclerids. In each drawing, label the thick secondary cell wall and the cell lumen.

Discussion Questions

1.   Why do you think plants and animals have many different types of cells as opposed to having only one cell type?

2. What do plant and animal tissues have in common? Are there any generalized differences between plant and animal tissues?

3.  Select a particular animal organ – maybe the human stomach. Talk about the way the four animal tissue types come together to form an organ like the stomach. What is the role of each tissue type? Why are they all important in the functioning of the organ?

4.   Now select a particular plant organ – maybe a corn stem. Talk about the way the three plant tissue types come together to form an organ like the stem. What is the role of each tissue type? Why are they all important in the functioning of the organ?

5.  Of the tissues that were covered in this set of lab exercises, which one did you think was the easiest to observe under the microscope and draw? What characteristics made it easy to observe and draw?
