Section

Animal Science
Unit

Unit 5 - Cell Structure & Organization

Lesson Title
Lesson 1: Introduction to the Animal Cell and Microscope Lab

Student Learning Objectives

As a result of this lesson, the student will:

1. Be able to describe the basics of an animal cell.

2.   Be able to use a compound microscope.

Time
Instruction time for this lesson: 50 minutes.

Resources

· Biggs, Kapicka, and Lundgren Biology: The Dynamics of Life
Tools, Equipment, and Supplies

· Unit 2, Lesson 1 PowerPoint

· Computer

· Projector

· Copies of Handout 1

· Copies of Handout – “A Day In The Life”

· Copies of microscope lab 8.1 (Review before lesson to decide what parts you will teach and the materials you will need)

· Compound Light microscopes

· Slides

· Dropper

· Forceps

· Cover slips

· Pond water 

· Paper towels

· Copies of Quiz

Key Terms The following terms are presented in this lesson and appear in bold italics:

Cell


Compound Light Microscope

Base

Cell theory

Eye piece



Stage

Prokaryote

Arm




Low / High Power

Eukaryote

Course adjustment


Iris opening

Fine adjustment
Lamp

Interest Approach

Prompt the PowerPoint introduction to “Amazing Animal Cells.” Have the first slide up on the screen before students enter the classroom.

What comes to mind when you think of visiting a busy steak restaurant during a fall evening? (wait 5 seconds and call on a student)

Can you smell the aroma of charcoal-broiled steaks? Can you hear the music playing in the background, and the sounds of people talking and laughing? The cooks are cooking in the kitchen and the waiters and waitresses are rushing around taking orders. All of the parts and people of the restaurant are working together to make the restaurant unit work. As the front door opens, cold, crisp air rushes in. People come in and out, taking food bags with them. Lots of activity is occurring.

Cells, the basic units of life, act in the very same way. They, too, are in a constant flurry of activity. These cells are busy building and breaking down macromolecules. They are at work releasing energy from foods, and then using that energy to make needed cell parts. Together, an animal’s body cells function to make the body work like a restaurant.

Let’s get ready to see first hand what cells look like and how they function in animals.

Summary of Content and Teaching Strategies

Objective 1
Be able to describe the basics of an animal cell

Have students use handout # 1 for lecture. Begin the slide show or use the following note outline to aid the students in completing the handout. Make sure to go slow enough to emphasize each slide and discuss the pictures if using the handout. When you reach the slide “A day in the Life….” have one of the students read their handout out loud, or you can choose to read it to the class while they follow along. Discuss how veterinarians use the knowledge of cells to assist in helping animals.  (If you aren’t using the PowerPoint, a copy of “A day in the Life . . .” is available after handout 1 in this lesson.

I. Why are Animal Cells so Amazing?

A. Convert Food Into Energy

B. Adapt to Outside Stimuli

II. Cells Can Determine

A. How Productive Cattle Can Be

B. How meat tastes

C. Why Animals Get Sick

III. Cells Can Specialize Into

A. Red Blood Cells

B. White Blood Cells

C. Bone Cells

D. Muscle Cells

IV. Amazing Characteristics of Cells!

      A.  They are the smallest unit of a living system.

      B.  They all hold the blueprints of how an animal is put together.


C.  They are vital to all life functions.


D.  They can reproduce!!

 
            E.  They can change the physical form of an animal. Good traits and bad.

V. There are basically two cell types

A.  Prokaryotic cells (before nucleus)

B.  Eukaryotic cells (membrane bound)

VI. A Prokaryote Cell

A.  Single-celled organisms

B.  Lacks internal structures

C.  Example: Bacteria

VII. A Eukaryote Cell

A.  Has internal, membrane-bound structures called organelles. The largest organelle is the Nucleus, which contains the cell’s DNA

B.  May be made of one or many cells

C.  Makes up most of all living cells

VIII. How big are animal cells?

A. From  .05 centimeters to 20 nanometers

IX. How did scientists discover cells?

A.  Using Microscopes!!

B. Instrument developed by 16th century Anton van Leeuwenhoek. 

X. Cell Theory States

A.  All organisms are composed of one or more cells.

B.  The cell is the basic unit of organization of all organisms.

C.  All cells come from pre-existing cells.

Objective 2 Be able to use a compound microscope.

Great! We now know why the study of cells is so important. Before we study animals, we must get to know them on a cellular level.  And to look at cells, we need to understand how to use the microscope properly. 

At this time I want to direct your attention to the microscopes in front of you. 

Have a microscope in front of you to model handling and functions of the instrument as a pre- lab demonstration. (Modeling as you go)

When we pick up the microscope we use the arm (model picking up the microscope by the arm). Then begin to describe each part in order of how they would be used.
1. Base on the table.

2. Turn the light switch to the “on” position.

3. Have your slide prepared and slide it into place underneath the slide clips on the platform or stage.

4. Set the lowest power lens over the slide.

5. Begin to use the course adjustment knob to focus in on the object.

6. Then use the fine adjustment to focus.

7. Make note of the eyepiece and iris to filter light. 

After you go over each part of the microscope ask the students if they have any questions. Remind them you will be on hand if they need you during the lab.

Ask them to begin the microscope lab 8.1 and to answer each question. You may want to preview the lab to substitute different organisms for viewing or the use of prepared slides to allow the students to finish by the end of the period. Students turn in the microscope lab (8.1) handout for points at the end of the period. Also remind them to clean up their stations and cover the microscopes when they are finished.

Review/Summary. 

Go through the note outlines and pick out questions to ask the students to make sure they understand the material covered.

Application

Extended classroom activity:

Have the students look at other types of prepared slides (bone, blood, etc.).

Have students draw and label the parts of their microscope. Under each label have them describe the function of each part.  Show the video, “The Magic of Cells.”

FFA activity:

Have the students develop a hypothesis for a career event science project. Develop an activity for a primary grade presentation to be delivered by the class students.

SAE activity:

Have a veterinarian come in and explain to the class how he uses cytology to help the animal’s he/ she treats every day. Ask the students to visit a local veterinarian’s office to see the technologies used in the laboratory and make a list of those instruments observed.

Evaluation

Quiz 

Answers to Assessment:

1. How productive cattle will be.  How meat will taste.  How and why animals get sick.

2. Smallest unit of living system.  Vital to all life functions.  Hold the blueprint of how an animal is put together.  They can reproduce.  They can change the physical form of an animal, good and bad.

3. Prokaryote – Single celled and lacks internal membrane structures and Eukaryote – Have internal, membrane-bound organs and are made up of one or more cells.

4. 20 

5. All organisms are composed of one or more cells.  The cell is the basic unit of organization of all organisms. All cells come from pre-existing cells.

6. The compound light microscope.

Amazing Cell Quiz

Name:







1. What can cells determine in animals?

2. List the five amazing characteristics of animal cells.

1.

2.

3.

4.

5.

3. What are the two types of cells and how do they differ.

4. Viruses can be as small as _____nanometers.

5. The cell theory states that:

a.

b.

c.

     6. What instrument did you use to see cells?

Handout # 1 - Amazing Cells

Name:  









Answer the following questions during the PowerPoint presentation on “The Amazing Cells.”

1. Why are cells so amazing?

They can convert _______ into __________.

Adapt to outside ________.

2. Cells can determine:

How productive __________ will be.

How _______ taste.

Why _________ get sick.

3. Cells can specialize into:

___________ cells

___________ cells

___________ cells

___________ cells

4. The amazing characteristics of cells are:

a.

b.

c.

d.

e.

5. What are the two basic types of cells?

a.________________ has no membrane-bound nucleus or organelles.



Example:

b.________________ has membrane-bound organelles and a membrane-bound nucleus.





Example:

6. Cells range in size from ____ micrometers to _____ nanometers.

7. Viruses like the “Ebola” and “Rhinovirus” are easily seen with a ___________ .

8. The cell theory states that:

a.

b.

c.

9. How do veterinarians look at cells to help their patients?

“A Day In The Life”
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There Just Never Seems To Be a Typical Day...

1 headed to the office with the thought of doing only.
cow work this day. However, the job had other plans.
shorly afer | got 10 work, two nervous owners walked
through the door with their Labrador retriever. Poor Jake:
had just been run over by the owner' carl Amazingly
Jake was doing very well, athough he was a bt excited.
Besides a couple cuts on his jaw, he was ready 1o go
home and play.

At my fistfarm call, the farmer wanted me to look
at his dog, Millie. Mille had a grapefritsize fump un-
e her jaw. The lump fel like it was ful o fluid. | asked
Hhim to bring Mille to the office so | could work on her
there. | finished my farm calls and headed back to the
small anima clinic.

Once there, | anesthetized Millie and made an
incision into the skin. Pus flowed from the lump (Fg-
ure 1-1), 1 flushed the large pocket left behind and
started Millie on a course of antibiotics, drugs that
fight bacterial infections. Although 1 don't know why it
started, 1 do know Millie was fighting an infection with
e bocly's cells.

Next 1 had the opportunity 10 remove a tumor
from Penny, a 12-year-old cocker spaniel, Last week |
gave Penny a physical and administered blood tests

FIGURE 1-1 Draining an abscess on the side of the face of an
anesthatzad cat.

The surgery went well, and 1 was able to remove the
enire fump

In private practice, cels affect me every day. Today |
saw Milie's cels atacking the bacteria in her neck. Penny,
on the other hand, had cancer.causing cells dividing
uncontrollably. To understand how mammals work anc!
how to treat them, | first had 10 learn how cells function.
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As the name temporary wet mount suggests, these slides are not
permanent.

OBJECTIVES
Do jlop By v A e ol « Locate abjects under low- and highvpower
oscor agnification.
< oty to pat of  igh microscope. « Prepare a wet mount of an Insect leg.

marerias 4

light microscope. coversilp preserved nsect leg
1amp (I needed) lorceps ens paper
microscope slide dropper ater
PROCEDURE

PartA. Learuing Micsoscope Prts sad

1. Lok at Hr\-ex Note that the student Is
with two

Dote that the micrascope 1 caed suaght ¢
Do not it the microscope, and carry
 han 3

2. Position the concave surlace (curved surface)
of the mirror so that It Is turned toward  ight

such as cellng ights, windows, or a
lamp. The mirror s atached to m

i by means ol a swivel folat Il a
lamp is bullt into your microscope, It replaces
the mirror ide light source. CAUTION:
Never use direct sunlght a a light source. Direct
o

3. Look at Figure 2. Use the diagram that looks.

more like your microscope to locate micro-
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mirror?

b. What type of diaphragm does your micro-
scope have?

A diaphragm control the amount of light
entering the microscope. Turning the
diaphragm adjusts the amount of light passing
through the microscope.

Use Figure 2 to help you locate the revolving
nosepicce, high-power objective, and low-power
ablective on your microscope. The low.power
objective Is identifed by & 10X marking or by
ts short length, The high-power abjective
usually has a 43X marking and often s Jonger
than the low-power objective. The objectives
can be changed by turning the noseplece 85
shown in Figure 3,

5. Place a check mark in the square next to each

pert of the microscope you have located.
diaphr O Nighpower objective

S lamp or miror (3 lowspower obiective

D revolving noseplece.

Do not continue with the lab untl you now

where these fve parts are located.

Use Figure 2 to help you locate the eyeplece,

coarse wheel adjustment, fie wheel adjust.

mea, stage, and stage opening on your micro-

scope.

7. Place » check mark in the square next to each
pert of the microscope you have located.

O eyeplece 0 sta
© coarse wheel adjustment 3 stage opening
G fine wheal adjustment

Do ot continse with the lab until you Anow
where these fve parts are located.

Part B. Using the Microscope

1. Turn on the lamp or position the mirror toward
the light source.

2. Turn and clck the low-power abjective 5o that
s directly over the stage opening. An objec-
ive s n proper viewing position when It Is
directly over the stage opening. Most micro-
scopes will "cick” when the abjective Is n
proper viewing position.

3. Look the eyeplece of the microscope. A
circe of bright lght should now be visibe.
Keep both eyes open. Keeping both eyes open
il reduce eyestrain.

4. Adjust the mirror and diaphragm to make the
circle of ght s bright as possible.
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5. Look 10 the side o the microscope ss shown In
Figure 4. Sowly turn the coarse wheel adjus-
ment back and forth. DO NOT force the wheel
once it st0ps. When the wheel stops, turn 1t in
the opposit directon. Note the movement of
the low-power objective In relation to the stag.

In which dirction does the objecive move

55 y0u turn the coarse wheel acjustment

toward you?

B o b directiondos the et move
a5 you torn the coarse wheel

away trom your

6. The objectives and eyeplece should be cleaned
wih lens paper at the beginning of each lsbors-
o peried Une oo plce el papr gy
Wipe each lens. Always use lens paper loclean
lenses. Oher types of paper may scratch or
smear lenses.

Part C. Preparation of a Temporary Wet
Mount

A temporary wet mount cosists of some object

uch as en nsectleg placed In  drop of water 01 3

slide with a coversip over the object. Use the
following 1eps In preparing your wet movnt.

1. Add  small drop of water to a ide ss shown
in Figure SA.

2. Place the insect leg 10 be viewed In the water
drop. Use one Insect eg only.

3. Use lorceps to position s coversip asshown In
Flgure 5B. U of lorceps prevents figerprints
setting on the coversip.

4. Lower the edge of the coversip down siowly.
over the water drop and object, This procedure
will prevent the trapping of air under the
Coversip.

Part D. Locating an Object Under the
Microscope

1. Clik the low-power abjectve nto view!
position. NOTE: Always locate an objec it
wwth lowpouwer magnification even o hgher
magnifcation s required or beter vewing,
Place the wet mount of the lnsectieg on the
stage of your microscope. Position the side on
the stage o the Insect Ieg Is directy over the
center ol the stage opening. Secure the skde I
place withthe cly
. Look 10 the side of your microscope as shown
n Figure 4 Slowly lower the low-power objec
tive by turnng the coarse wheel adjstment

»

unti the objective almost touches the glass
. Some microscopes have an sutomatic
£10p that prevents lowering the objective onto
the slide. Other microscopes do nol. CAUTION:
Never lower the objeciv foward the siage while
looking trough the eyepiece.
‘Whie looking through the eyeplece with both
eyes open, slowly turn the coarse wheel
adjustment 30 the objecive rises, or moves
away, rom the stage. The insct leg shod
So0n come Into view.
Bring the nsect leg Into sharp focus by turning
the fne wheel adjustment.

Part E. Increasing the Magaification of
croscoy

the Mi pe.

1. Any abject o be viewed under high-power

magnificaton i always located st under ow
power and focused. Locate and center the Insect
leg under low power of your microscope.

Mave the low-power objectve out of viewing
position. Look first to he side of the micro-
cope and then revalve the nosepiece, Cick the
High-power objective Into viewing position

focused. Use only the fine wheel adjustment to
sharpen the focus. CAUTION: Never use fhe
Coarse wheel adusiment for founing wih Nigh
power. Damage 1 the lens and side may resat
i the coarse wheel adjesment s used.
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[ollowing: while loob e cpericcn e center of the i
move he s shie by o the e g 5 Repeat Parts D and 1l you are e s
away Irom, or toward you. These movements the object under high powe:

DATA AND OBSERVATIONS

e plensactie 4t o ks agut 1 s (5 e o e kgl o oo & e
hat magnifies 10 tmes (10X), The

iplying
1. WhatIs the total pow

Tow-power objective and eyeplece If present) —_
2. What s the tot high power? printed on your
high-power objective and eyeplece)

ANALYSIS
1. Match the microscope parts with their functions. Write the leter of the lnction In front of the correct
part.

—— duphragm llows light to pass through stage
brings objects o rapid but coarse locus
: etssmount o e microwope
d contains a lens
—_ . o o e o ¢ i
—_— . supports slide
f— & directs ight nto microscope.
J— b. turns

L
3. brings objects slowly lato fine locus

2. Answer the lollowing statements as true or lalse.

eyeplecelens
‘magnification o the objective-lens magaification.

when usiag high-power

magniication.

« lght

a microscope s marked 10%. The igh power mmm o marked
50 ool g s S

FURTHER EXPLORATIONS

. Collect standing water from a variety o sources such as tree
tomps, shridonnd uomobt s, r b con, VA 4 e
see how many dilfer ater.
Check your brary fy bocks hat might e hlptl i Keniyin the
microscople organisms.
2 Researchthe consiructon o arly microscopes,such as the simple
menis made by an Leeuwenhosk. Determine bow ¢ sile

cope Is different from a compound
g showingth opis ot e
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« Pracice proper handiing and use of the lght
nicrose:
+dntty e prts of gt miroscope.

under fow- and high-power

TEACHING THE LAB
« Students shoud work individually in this

+hpomanen cdes r nd o Pt .ttt
sl bocome famiar wih sieps noeded

Tow ot e o Srtacs o h cov

o A Par A B0 b Armoecs iy
depending on he 'ype of microscope used.

Pans. e
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s wil vary. Most microscopes wil have

e oo, st ow powet m e

2 Aroverswil v st micoucops
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