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BIOL& 160
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Name ________________________

Biology 160 Lab Module 4
Microscopy 1: Microbial Diversity & Histology I

Introduction

The microscope is an essential tool for the study of cells.  While some structures are relatively large and easy to view, other structures are very small and require proper technique.  This is especially true in the Microbiology lab where the focus is on bacteria, which are very small.  
Learning Outcomes—PARTS 1 (Microscope Basics) AND 2 (Microbial Diversity)
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. Ability to visually differentiate between prokaryotic and eukaryotic cells. 
Preliminary Activity
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Identify the following parts
1.  Ocular lenses (magnify 10x).

2.  Stage objectives (lenses)


a. scanning (smallest)


b. low power (next largest)

c. high power (next largest) 


d. oil immersion (largest)


may not be present

3.  Stage

4.  Diaphragm control lever or dial
5.  Mechanical stage controllers

6.  Coarse focus adjustment









       7.  Fine focus adjustment

       8.  Light switch

Materials:

Microscope (1 per student)

Small opaque plastic rulers with millimeters 
Prepared Slides:

· Bacteria, Yeast and Blood 

· Paramecium caudatum

· Bacteria Types

· Simple Squamous Epithelium

· Simple Cuboidal Epithelium

· Simple Columnar Epithelium

· Stratified Squamous Epithelium

PART 1:  MICROSCOPE BASICS

Activity 1:  Tips for Focusing
Obtain a slide labeled: Bacteria, Yeast, and Blood.  Perform the following steps to learn and practice proper focusing technique:

1.
If your microscope has a diaphragm, close the diaphragm all the way down.

2.
Set the scanning lens (the smallest stage objective) in place. Note the large distance between the stage and the lens.  This distance is referred to as the depth of field. 
3.
Use the coarse focus adjustment to move the stage all the way up (so that the slide is as close to the scanning lens as it will get).

4.
Move the stage, using the mechanical stage controllers, such that a macroscopic object (for example, the edge of the cover slip or an air bubble) is in the field of view.

5.
Jiggle the slide back and forth using the mechanical stage controllers (be sure to keep the macroscopic object in the field of view).

6.
Focus on the macroscopic object using the coarse focus adjustment.

How do you know if the object you’re looking at is actually on the slide (and not dirt on the lens or your eyelashes)?

7.
Switch to the low power stage objective (the second shortest stage objective).  The microscopes are parfocal, which means that the object will remain in roughly good focus when you switch from one stage objective to another.

8.
Jiggle the slide back and forth and use the coarse focus adjustment to achieve sharp focus.

9.
Switch to the high power stage objective.  This is the third shortest stage objective (or we can say that it is the longest lens (if there are three stage objectives) or the second longest lens if there are four stage objectives).

10.
Jiggle the slide back and forth and use the fine focus adjustment to achieve sharp focus.  

When using the high power lens or any longer lens, the coarse focus adjustment should never be used (only use the fine focus adjustment).  These lenses are long enough to touch the slide and use of coarse focus adjustment can lead to breakage of slide and/or lens.
Activity 2.  Properties of the Stage Objectives
1.
Remove the Bacteria, Yeast, and Blood Slide from the microscope stage.

2.
Obtain a ruler and set it on the microscope such that it is flat, under the mechanical stage bracket and the millimeter marks are visible in the field of view.

3.
Run through steps 1-6 of the Tips for Focusing in Activity 1 to get the ruler in focus with the scanning lens.

4.
Move the ruler so that one millimeter mark is on the edge of the field of view.

5.
Measure the diameter of the field of view of the scanning lens.
6.
Fill in the table below.

7.
Switch to low power, achieve sharp focus, and repeat steps 4-6.

8.
Switch to high power, achieve sharp focus (remember, use only the fine focus adjustment), and repeat steps 4-6.

	Name of Lens
	Scanning Lens
	Low Power
	High Power
	Oil Immersion

	Stage Obj. Mag.
	4X
	
	
	100X

	Total Magnification
	
	100x
	400x
	

	Field Diameter (mm)
	
	
	
	

	Field Diameter (m)
	
	
	
	

	Depth of field
	
	
	
	


PART 2.  MICROBIAL DIVERSITY
Activity 3.  Paramecium caudatum cell size

1.
Obtain a slide of Paramecium caudatum.

2.
Run through Steps 1-6 of the Tips for Focusing in Activity 1 to get the specimen in focus using the scanning lens.  In the space, below, draw a cell.  Label any noticeable internal cellular structures and estimate the size of the cell (and structure(s)).
3.
Switch to the low power lens and repeat step 2.

4.
Switch to the high power lens and repeat step 2 (remember to use only the fine focus).

	Name of lens
	Scanning Lens
	Low Power
	High Power

	Drawing
	

	
	

	Size of cell,

structures (m)
	
	
	


What characteristics are indicators that Paramecium caudatum is a eukaryotic organism?

Activity 4.  Bacterial Types
1.
Obtain a slide of Bacterial Types. Use a lens wipe to clean the slide prior to placing it on the stage. 
2.
Run through Steps 1-6 of the tips for focusing to get the specimen in focus using the scanning lens.  In the space, below, draw a cell.  Label any noticeable internal cellular structures and estimate the size of the cell (and structure(s)).

3.
Switch to the low power lens and repeat step 2.

4.
Switch to the high power lens and repeat step 2 (remember to use only the fine focus).

	Name of lens
	Scanning Lens
	Low Power
	High Power

	Drawing
	

	
	

	Size of cell,

structures (m)
	
	
	


What characteristics are indicators that the various bacteria are prokaryotic?

PART 3:  HISTOLOGY I
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 microscopy.  

Learning Objectives—Part 3 (Histology I)
· Define tissue. 

· Provide examples of animal tissues.  

· Identify the following 4 tissues in a microscope.  

· List a location and function for each of the following 4 tissues. 

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 epithelial tissues.

Epithelial tissues, also referred to as epithelium, are of two general types: (1) covering and lining epithelium, and (2) glandular epithelium. We will be learning about covering and lining epithelium. It is located on body surfaces, inside and out, and line passageways through the body, like the digestive and respiratory tracts.  Functions include protection, secretion, and absorption. 

Epithelial cells are positioned very close to each other forming continuous sheets. 

Epithelial tissues are named based on (1) the number of cell layers present from bottom to top, and (2)  and the shape of the cells at the free surface (top cell layer) 

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.  A reference table is at the end of this section for your use. 
Simple squamous epithelium 



sketch: 


function: 
location: 

Simple cuboidal epithelium 



sketch: 



function: 

location: 

Simple columnar epithelium



sketch: 



function: 

location: 

Stratified squamous epithelium



sketch: 



function: 

location: 
Table: Summary of Epithelial Tissue Cells 
https://commons.wikimedia.org/wiki/File:423_Table_04_02_Summary_of_Epithelial_Tissue_CellsN.jpg  
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Location

Function

Air sacs of lungs and the lining
of the heart, blood vessels,
and lymphatic vessels

Allows materials to pass
through by diffusion and
filtration, and secretes
lubricating substance

In ducts and secretory portions
of small glands and in kidney
tubules

Secretes and absorbs

Simple columnar epithelium
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Ciliated tissues are in bronchi,
uterine tubes, and uterus;
smooth (nonciliated tissues)
are in the digestive tract,
bladder

Absorbs; it also secretes
mucous and enzymes

I
[l o

Ciliated tissue lines the trachea
and much of the upper
respiratory tract

Secretes mucus; ciliated tissue
moves mucus

Lines the esophagus, mouth,
and vagina

Protects against abrasion

Stratified cuboidal epithelium

Sweat glands, salivary glands,
and the mammary glands

Protective tissue

Stratified columnar epithelium

The male urethra and the
ducts of some glands

Secretes and protects

Lines the bladder, uretha, and
the ureters

Allows the urinary organs to
expand and stretch





