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Biology 160 Lab Module 5
Microscopy II: Cellular Diversity & Histology II
Introduction

In this module, we continue with our examination of the microscopic world.  In Part A, we begin to investigate cellular physiology, putting together our learning about eukaryotic cell structure and concepts such as osmosis.  In Part B, we focus on the diversity of human connective tissues.  
Learning Outcomes
Upon successful completion of this lab, you should be able to demonstrate:

1. Knowledge of the locations, functions, and proper use of the parts of the microscope.

2. Ability to use proper technique to observe microscopic specimens at all available magnifying powers.

3. Identify the different connective tissues through microscopic observation.

4. Provide examples of various animal connective tissues 

5. List a location and function for each type of animal connective tissue. 

PART A: CELLULAR PHYSIOLOGY
Introduction:  Anatomy and Physiology

Two biological concepts that are closely related are Anatomy and Physiology.  Anatomy refers to biological structure.  Physiology refers to biological function.  A common theme in biology is that structure determines function.  We saw this in Lab Mod 3: Enzymes where altering the structure of the Beano enzyme (altering the anatomy of the enzyme) altered the activity level (physiology) of the enzyme.

Activity 1:  Paramecium anatomy (wet mount)
Paramecium is a single-celled, free-living eukaryote that lives in freshwater systems (ponds).  Paramecium feeds on smaller microorganisms (mainly bacteria) by filtering water through its one-celled body.  In Lab Module 4: Microscopy I, we examined prepared slides (dead, stained) of Paramecium where we saw the external shape and the nucleus of the cells.
In this activity, we will examine live cultures of Paramecium in preparations called wet mounts.

Materials:

1 clean glass slide

Paramecium live culture

Methylcellulose

1 cover slip

1 compound microscope

Methods:

1.  Obtain a clean glass slide.

2.  Use a dropper pipet to obtain a small sample from the bottom of the Paramecium live culture.  The bottom of the culture is where most Paramecium cells will be found.
3.  Transfer a SMALL drop of the sample to the glass slide.  The surest way to control the size of the drop is to squeeze a small amount of sample so that it is slightly bulging out of the end of the dropper and then to tap this small amount onto the slide (rather than dropping a droplet onto the slide).

4.
Transfer a SMALL drop of methylcellulose right next to the Paramecium drop.  Methylcellulose is a thick liquid that will slow down the movement of Paramecium (like swimming in a pool of molasses).

5.  Gently place the cover slip on the slide so that it covers the droplet(s).  Do NOT press down on the cover slip.

6.  Make sure the bottom of the slide is dry.

7.
Observe your wet mount using the scanning lens, low power lens, and high power lens (do NOT use the oil immersion lens).

8.
In the space below, draw a Paramecium cell, labeling the cell membrane, nucleus, and contractile vacuole.  Describe the movement (activity) of the contractile vacuole.
Activity 2:  Paramecium Contractile Vacuole Physiology

The contractile vacuole is an organelle that Paramecium uses to maintain osmotic balance.  It functions as a water storage vessel and also as a water pump.  In this activity, we will focus on the physiological response of Paramecium to changes in the osmotic environment by measuring rate of contractile vacuole pumping.

Preliminary Activity:

We will be testing Paramecium in distilled water (dH2O), 0.1% NaCl solution, 0.25% NaCl solution, and 0.5% NaCl solution.  Please answer the following questions:

· What is the osmolarity of each solution relative to Paramecium?

· dH2O

· 0.1% NaCl Solution

· 0.25% NaCl Solution

· 0.5% NaCl Solution
· What are your hypotheses regarding the question of how contractile vacuole activity will change when Paramecium is exposed to the different solutions?
Methods

1.
Perform the first four steps of making a Paramecium wet mount (Activity 1).  

2.
Add a small drop of dH2O.

3.
Finish making a wet mount by covering with a cover slip.

4.
Observe the dH2O wet mount under the microscope.  Find a cell that is staying in place and count the number of contractions of the contractile vacuole over a 30 second period.

5.
Multiple this number by 2 to calculate the contractile vacuole contraction rate per minute.

6.
Repeat Steps 1-5 for 0.1% NaCl, 0.25% NaCl, and 0.5% NaCl solutions.

7.
Record your data, as well as qualitative observations, in the table below.

	
	Contractions per minute
	Qualitative Observations

	Distilled H2O


	
	

	0.1% NaCl Solution


	
	

	0.25% NaCl Solution


	
	

	0.5% NaCl Solution


	
	


Questions:
1.
What happened to the cells and the contractile vacuoles in each solution?

2.
Did the results of the experiment support your hypotheses?

3.
What natural aquatic changes might cause Paramecium to rely on its contractile vacuole? 

PART B:  HISTOLOGY II
Introduction: Multicellular Organisms--Tissues
Multicellular organisms are made of cells that are organized into tissues.  A tissue is a set of similar cells that together perform a common function.  Some of these tissues you are familiar with, for example, nervous tissue, bone tissue, and adipose tissue (fat), while others will be new to you.  This lab explores some animal tissue types that are found in all animals. The study of tissue is called histology. The primary method of studying tissues is through a microscope. 
Histology of animal tissues

Tissues are organized into four categories: epithelial tissue, connective tissue, muscle tissue, and nervous tissue. In this lab module, we will learn about various connective tissues.

Connective tissues have a great degree of variability.  Connective tissue includes bone, cartilage, tendons, ligaments, and blood.   Functions include protection, support, and transportation. 

Connective tissue has two components:  (1) cells and (2) an extracellular matrix. The matrix contains a mixture of (a) fibers and (b) ground substance.  The type of cells, fiber type and density, and nature of the ground substance varies amongst the connective tissues, e.g., rubbery fibrous mat in collagen to calcium phosphate crystals in bone to liquid plasma in blood. 
For each of the following tissues, use a prepared microscope slide to observe the tissue, make a sketch of your own. Also, learn one location and one function of each tissue type.  Use reference  books in the lab or reputable websites to find locations and functions of tissues. 
Bone (osseous connective tissue) 
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location: 

hyaline cartilage 
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dense regular connective tissue
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blood (vascular connective tissue) 
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