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PRACTICAL SYLLABUS

Number/ Date Topic

01 Introduction.
Safety rules.
Light microscopes.

Preparation of some biological stains.

02 Project no. (1) blood smears

03 Project no. (2) blood smears

04 Project no. (3) squashes

05 Project No. (4) whole mount

06 Project No. (5) whole mount

07 Project No. (6) whole mount

08 Project No. (7) whole mount

09 Project No. (8) whole mount
Short exam

10 Project No. (9) sections

11 Project No. (10) sections

12 Project No. (11) Visit to:-

Museum at Zoology Department
Central Lab. at SVU

Discussion and remarks

Final Practical Exam.
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THE LIGHT MICROSCOPE
MICROSCOPE is an available tool to biologists for examination of
the specimen during and after preparation.

MAGNIFICATION

Power of ocular lens X Power of objective lens

MICROSCOPIC MEASUREMENTS include; eyepiece micrometer

and vernier scale.

TYPES:

In biological laboratories, students use mainly TWO main types of
light microscope, STEREO MICROSCOPE and COMPOUND
MICROSCOPE.

A- THE STEREO MICROSCOPE

A low power or stereo microscope typically employs objective
lenses of 50X or less. It is used to view specimens that are visible
to the naked eye such as insects, crystals, circuit boards and coins.

The basic stereo (dissecting) microscope parts and functions

of each part are:-
STEREO HEAD: Two eyepieces - looking through them is

something like looking through a pair of binoculars, with

similar controls for eye strength correction settings.
EYEPIECE OR OCULARS: The part of the microscope that you

look through at the top of the microscope. Eyepieces in

stereo microscopes, as in most compound microscopes,
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typically have a lens with a 10X magnification level.
Optional eyepieces of varying powers are available,
typically from 5X-30X. Both eyepieces have the same

magnification on stereo head microscopes.

EYEPIECE TUBE holds the eyepieces in place above the
objective lens.

EYEPIECE DIOPTER SETTING: Compensates for focusing
differences between your eyes, allows for the possible
inconsistencies of our eyesight in one or both eyes.
Binocular microscopes also swivel (Interpupillary
Adjustment) to allow for different distances between the
eyes of different individuals.

OBJECTIVE: The second lens of the microscope. The objective
lens together with the lens of the eyepiece makes up the
microscope's magnification. Stereo microscopes can have a
fixed single objective, a rotating multiple lens turret (such
as the one pictured) or ideally a zoom. All of these allow
you to change the magnification level for different
applications. Stereo head microscopes actually have two
separate objectives so that each eye is looking through an

eyepiece lens as well as an objective lens.
FOCUS KNOB: Moves the head of the microscope up and down to

bring the object sharply into view. Most stereo microscopes

have only one focus knob.
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RACK AND PINION FOCUSING: Most stereo and dissecting

"

microscopes have standard "rack and pinion" focusing.
Turn a knob to slide the head of the microscope up and

down (closer or farther from the specimen).

STAGE CLIPS: For holding microscope slides or other thin
objects in place on the stage.

STAGE PLATE: Where the specimen is placed for viewing;
located directly under the objective lens.

LIGHTING: Top lighting shines down and reflects off opaque or
solid specimens; bottom lighting shines up through
transparent objects. The microscope pictured below has top

and bottom lighting, though not all microscopes will have

both.
OPERATING TIPS

1. Set the stereo microscope on a flat surface in a stable and
comfortable position.

2. Turn on the Transmitted/Oblique illuminator.

3. Place a specimen.

4. Turn the Magnification adjustment knob to the lowest
power and bring the image into focus using the focus
control.

5. Adjust the eyepieces for the correct interpupillary distance
to suit you. Do this by moving the eyepieces closer together

or farther apart until a single field of view is observed.
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Now, set the dioptric adjustment rings on both eyepieces to
the zero position.

. Use the Magnification adjustment knob to set the highest
magnification. Bring the image into focus with the focusing
knob. Center the image on some clear point of detail on the
specimen.

. Adjust the microscope down to the lowest magnification
using the magnification adjustment knob. The image could
be slightly out of focus. Adjust the focus for each eye
separately using the eyepiece dioptric adjustment
rings. Your microscope is now "parfocal". This means that
as the microscope is zoomed from high to low
magnification the image will stay in focus throughout the

entire range. Each individual will have a different setting.
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Trinecular Port

\ =
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B- THE LIGHT MICROSCOPE

The first light microscope was made by Janssen and Hans in 1590.
The light microscope can magnify objects up to 2000 times. Its
limits of resolution are about 0.2 p, about one-half the wavelength
of the light used. The wavelengths of the visible spectrum of light
are ranging from 4000 A to 8000 A. The resolving power of light
microscope can be 3000 A if 6000 A is taken as an average
wavelength.

The MAGNIFICATION of a lens or of a system of lenses,
such as a microscope, is simply the factor by which the image is
made larger than the original object.

The RESOLUTION or RESOLVING POWER of a microscope
lens 1s defined as the ability of the lens to separate two tiny spots
of light in a dark field. More specifically, the limit of resolution is
dependent upon the ability of the lens system to collect light and
the wavelength of light utilized. THESE two properties,

MAGNIFICATION and RESOLUTION, are independent of one
another in the sense that magnification may be attained without
resolution. The limit of the resolving power of the best compound
light microscope is about 0.2um.

In the compound light microscope, the quality of image
(ITS CONTRAST) depends primarily upon differences in the
absorption of light by various regions of the object. Since, living

cells are largely transparent, it is not always easy to see much
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internal structure. Consequently, various staining methods have
been developed that use colored dyes having affinity for specific

cellular structures.

LENS SYSTEM IN LIGHT MICROSCOPE:
The compound light microscope uses visible light for illuminating
the object and contains lenses that magnify the image of the object
and focus the light on the retina of the observer’s eye. In its
simplest form, the compound microscope consists of two lenses,
one at each end of a hollow tube. The lens closer to eye is called
the eyepiece, and the lens closer to the object being viewed is
called the objective. The object, supported by a glass slide under
the objective lens, is illuminated by light beneath it.

In practice, the eyepiece and objective lenses are each
composed of a number of lenses that are combined in such a way

as to overcome certain optical aberrations that occur when single
lenses are used. The LENS systems parts are as follows:-

1. CONDENSER: It collects and focuses light on the material.

2. OBJECTIVE LENS: It produces and magnifies the image.

3. EYEPIECE OR OCULAR LENS: It forms the image of the

image formed by the objective lens and thus magnifies the

image again.
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STRUCTURE OF LIGHT MICROSCOPE

A modern compound microscope has following structural

components:-

NON-OPTICAL COMPONENTS
1. BASE (FOOT): It is U or horseshoe-shaped metallic structure

that supports the whole microscope.

2. PILLAR: It is a short upright part that connects to base as well
as arm.

3. ARM (LIMB): It is a curved metallic handle that connects with
the arm by inclination joint. It supports stage and body tube.

4, INCLINATION JOINT: It is used for tilting the microscope if
required for observation in sitting position.

5. STAGE: It is a metallic platform with a central hole fitted to
the lower part of the arm. Microscopic slides held on the
stage by either simple side clips or by a mechanical stage
clip.

6. BODY TUBE: It is meant for holding ocular and objective

lenses at its two ends. The end holding ocular lens is called
head while the end containing 3-4 objective lens is called
nose piece. The body tube has an internal pathway for the
passage of light rays which form the enlarged image.

7. DRAW TUBE: It is a small tube that remains fixed at the upper

end of the body tube. It holds eyepiece or ocular lens.
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8. RACK AND PINION: The microscope has a rack and pinion
attached either to body tube or the stage for bringing the
object under focus.

9. ADJUSTMENT SCREWS: There are two pairs of screws for
moving the body tube in relation to stage, larger for coarse
adjustment and smaller for fine adjustment. In fine
adjustment the body tube or stages moves for extremely
short distances. In coarse adjustment the body tube or stage
can move up and distance. Fine adjustment is required to

obtain sharp image.
10. AUTOMATIC STOP: It is a small screw fitted at lower end or

rack and pinion. It is meant for stopping the downward
sliding of the body tube so as to prevent the damage of

objective lens and the slide.
OPTICAL COMPONENTS
11. DIAPHRAGM: It is flitted just below the stage for regulating

the amount of light failing on the object. Diaphragm is of

two types, disc and iris.

12. CONDENSER: It is attached below the diaphragm. Condenser
can be moved up and down to focus light on the object.

13. REFLECTOR (MIRROR): It is attached just above the base.

Both its surface bear mirrors, plane on one side and concave

on other side. Plane side is used in strong light and concave
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side in weak light. Reflector directs the light on the object
through the condenser and diaphragm system.

14. OBJECTIVE LENSES: They are fitted over the nose piece.
Objective lenses are of two 10 three types — low power
(commonly 10X or 5X), high power (commonly 45X) and
oil immersion (commonly 100X, can be more). An
objective lens is not a simple lens but compound lens. It
forms real inverted image of the object inside the body tube.

15. OCULAR LENS OR EYEPIECE: It is lens through which
image of the microscopic object is observed. It also takes

part in magnification. Depending upon magnification, the
eye piece is of four types- 5X, 10X, 15X, and 20X.

PREPARING LIGHT MICROSCOPE FOR USE

To prepare the microscope for viewing with any of the objectives

place a slide on the stage with the cover slip up and follow these

steps, in sequence:-

1. Swing the 16mm objective (10X) into position.

2. Raise the condenser to its highest position.

3. Place a slide on the stage, center the object over the condenser
lens with the stage control knobs and turn the lamp on. If
your microscope.

4. With the coarse adjustment, bring the object to within a few

millimeters of the front of the 16mm objective.
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5. Looking into the oculars, use the coarse adjustment to move the
specimen away from the front of the objective until the
specimen comes into focus.

6. If you are using a binocular microscope, adjust the
interpupillary distance and compensate for any difference
which might exist in the focal length of your two eyes.

7. If your microscope is equipped with a centerable lamp and/or
field diaphragm, check the instruction manual, or with an
instructor, for proper positioning.

8. With the specimen in focus, vary the condenser height until you
can see the image of the frosted glass in sharp focus on the
specimen.

9. If greater resolution and magnification are desired, swing aside
the 4mm objective, place a single drop of immersion oil on
the coverslip at the illuminated area, and swing the 1.8mm
objective (longest, 97X) into position in the oil drop. Bring
the specimen into focus with the fine adjustment only.

10. When finished, clean oil from the objective with clean lens
tissue, from the slide with lens tissue or a cloth. A little

toluene will help to clean the slide.

HOW TO STUDY A& PREPARED SLIDE

I. EXAMINATION OF A SLIDE:
1. Hold the slide up to the light and examine with the unaided eye
and/or with an inverted ocular to bring out more detail.

2. Your 4X scanning objective will be very useful.
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3. The 10X objective is the most important lens for general
histological examinations.

4. The high dry objective (40X) is more than sufficient to study
most detail such as cell structure and type, interstitial
material, etc.

II. DESCRIPTION OF A& SLIDE:

It i1s important that you learn to write a description of what you

see. Your description should be as accurate, systematic, and brief

as possible your observations. The description might proceed as
follows:-

1. Name of organ or tissue.

2. General architecture, e.g., normal, altered, etc.

3. Cells of the tissue. Note their arrangement, size, shape, staining
reaction, foreign contents, etc.

4. Your remarks.

III. DRAWING OF SLIDE:
This is not emphasized as a means of providing busy work for
students, but rather to train you to see better what it is you are

viewing.
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STUDENT PROJECTS OF MICROSCOPIC PREPARATIONS

The students are carrying out to achieve the following project
categories:-

1-  SMEARS

2-  SQUASHES

3- WHOLE MOUNTS

4-  SECTIONS.
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PROJECT NO (1):- BLOOD SMEARS

Name of the project: -

Explain how to prepare the blood source?

Explain how to spread the blood?
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Explain how to fix the blood smear?

Explain how to stain the blood smear?

Explain how to dry the blood smear?
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Explain how to mount the blood smear?

Explain how to label the blood smear?
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Drawing of the blood smear
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PROJECT NO (2):- BLOOD SMEARS

Name of the project: -

Explain how to prepare the blood source?

Explain how to spread the blood?
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Explain how to fix the blood smear?

Explain how to stain the blood smear?

Explain how to dry the blood smear?
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Explain how to mount the blood smear?

Explain how to label the blood smear?
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Drawing of the blood smear

- e e e e e e e e e e e e e e e e -,

S e e o o e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e =

[23]



PROJECT NO (3):- SQUASHES

Name of the project:-

Explain how to prepare the squashes?

Explain how to fix the squashes?

Explain how to stain the squashes?

Explain how to label the squashes?

[24]



Drawing of the squash
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PROJECT NO (4):- WHOLE MOUNT

Name of the project:-

Explain how to prepare the whole mount?

Explain how to fix the whole mount?

Explain how to stain and differentiate the whole mount?
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Explain how to dehydrate and clear the whole mount?

Explain how to mount the whole mount?

Explain how to label the whole mount?
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Drawing of the whole mount
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PROJECT NO (5):- WHOLE MOUNT

Name of the project:-

Explain how to prepare the whole mount?

Explain how to fix the whole mount?

Explain how to stain and differentiate the whole mount?
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Explain how to dehydrate and clear the whole mount?

Explain how to mount the whole mount?

Explain how to label the whole mount?
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Drawing of the whole mount
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PROJECT NO (6):- WHOLE MOUNT

Name of the project:-

Explain how to prepare the whole mount?

Explain how to fix the whole mount?

Explain how to stain and differentiate the whole mount?

[32]



Explain how to dehydrate and clear the whole mount?

Explain how to mount the whole mount?

Explain how to label the whole mount?
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Drawing of the whole mount
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PROJECT NO (7):- WHOLE MOUNT

Name of the project:-

Explain how to prepare the whole mount?

Explain how to fix the whole mount?

Explain how to stain and differentiate the whole mount?
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Explain how to dehydrate and clear the whole mount?

Explain how to mount the whole mount?

Explain how to label the whole mount?
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Drawing of the whole mount
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PROJECT NO (8):- WHOLE MOUNT

Name of the project:-

Explain how to prepare the whole mount?

Explain how to fix the whole mount?

Explain how to stain and differentiate the whole mount?
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Explain how to dehydrate and clear the whole mount?

Explain how to mount the whole mount?

Explain how to label the whole mount?
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Drawing of the whole mount
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PROJECT NO. (9):- SECTIONS
(USING PARAFFIN TECHNIQUE)

Name of the project:-

Explain how to prepare the animal, separate the organ and

cutting the organ into pieces (specimens)?

Explain how to fix the specimens?

Explain how to dehydrate and clear the specimens?
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Explain how to impregnate and embed the specimens?

Explain how to cut the specimens into sections?

Explain how to dissolve the paraffin wax and hydrate the

sections?

[42]



Explain how to stain and differentiate the sections?

Explain how to dehydrate and clear the sections?

Explain how to mount, clean and label the sections?
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Drawing of the section
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PROJECT NO. (10):- SECTIONS
(USING PARAFFIN TECHNIQUE)

Name of the project:-

Explain how to prepare the animal, separate the organ and

cutting the organ into pieces (specimens)?

Explain how to fix the specimens?

Explain how to dehydrate and clear the specimens?
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Explain how to impregnate and embed the specimens?

Explain how to cut the specimens into sections?

Explain how to dissolve the paraffin wax and hydrate the

sections?
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Explain how to stain and differentiate the sections?

Explain how to dehydrate and clear the sections?

Explain how to mount, clean and label the sections?
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Drawing of the section
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PROJECT NO. (11):- VISIT TO:-
MUSEUM AT ZOOLOGY DEPARTMENT

CENTRAL LAB. AT SVU
1- Museum at Zoology Department

It contains huge number of preserved specimens.

2- Central Lab at SVU

Central Laboratory
TEM Tecnology and Some Application

Voa o

DA PoOdA4

Find out the followings:-
Transmission Electron Microscope
Scanning Electron Microscope

Image analysis system research microscope
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Laboratory aids
Safety is not negotiable
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