TP 01: THE LIGHT MICROSCOPE

Definition

It is an optical instrument that allows the observation of very thin objects (which can be
penetrated by light) by magnifying them (15 to 1800 times). The object to be observed, called a
specimen, is placed between a glass slide and a coverslip. There are other microscopes, known as
electron microscopes that enable higher magnifications.

Aim: This practical session aims to familiarize you with the proper usage of a light microscope
for observing microscopic specimens. Microscopes are essential tools in biology and many other
scientific fields.

Light microscope parts

1. Eyepiece (Ocular): This is the part you look through. It contains a lens that typically
magnifies the image by 10x.

2. Nosepiece (Revolving Turret): The nosepiece holds and allows for the rotation of objective
lenses. You can switch between different objectives for varying levels of magnification.

3. Objective Lenses: These lenses are attached to the nosepiece and come in different
magnification powers (e.g., 4x, 10x, 40x, 100x). They are responsible for magnifying the
specimen.

4. Stage: The stage is where you place the specimen slide. It often has a mechanical stage with
knobs for precise movement of the slide.

5. Mechanical Stage Controls: These controls include knobs for moving the slide left-right (x-
axis) and forward-backward (y-axis) on the stage.

6. Condenser: The condenser is located beneath the stage and focuses light onto the specimen. It
can be adjusted to control the intensity and angle of the light.

7. Iris Diaphragm: This is part of the condenser and controls the amount of light passing
through the specimen.

8. Coarse Focus Knob: The coarse focus knob is used for initial focusing. It moves the stage or
the objective lenses up and down in large increments.

9. Fine Focus Knob: The fine focus knob is used for precise focusing. It moves the stage or the
objective lenses up and down in very small increments.

10. Arm : The arm is the curved part that connects the base to the head of the microscope. It is
used for carrying the microscope.

11. Base: The base is the bottom part of the microscope that provides stability and support.

12. Light Source (Lamp): Most microscopes have an adjustable light source, often located at
the base, to illuminate the specimen.

13. On/Off Switch: This switch controls the power supply to the microscope's light source.



14. Eyepiece Tube (Head): The eyepiece tube holds the eyepiece and connects it to the
objective lenses.

Procedure:

1. Microscope Setup: a. Place the microscope on a clean, stable, and level surface. b. Plug in the
microscope and turn on the light source. c. Adjust the intensity of the light using the diaphragm
or light control knob. d. Make sure the objective lenses (usually 4x, 10x, and 40x) are properly
attached to the nosepiece. e. Start with the lowest magnification objective (4x) in position.

2. Slide Preparation:

a. Examine your prepared microscope slides and choose one to start with.

b. Carefully place a clean glass slide on the stage of the microscope.

c. Place the prepared microscope slide (with the specimen) on top of the glass slide.
d. Gently lower the coverslip onto the specimen, ensuring there are no air bubbles.
3. Initial Observation:

a. Secure the slide in place with the mechanical stage clips.

b. Look through the eyepiece and use the coarse adjustment knob to bring the specimen into
rough focus.

c. Use the fine adjustment knob to fine-tune the focus until the image is clear.

d. Observe the specimen, noting any specific structures or features.

4. Magnification Adjustment:

a. Rotate the nosepiece to switch to a higher magnification objective (e.g., 10x or 40x).
b. Refocus using the fine adjustment knob if necessary.

c. Continue to observe and take note of any changes in detail.

5. Record Observations:

a. Use your laboratory notebook to record your observations, including the magnification level,
the specimen’s appearance, and any notable structures.

b. Sketch any interesting findings if required.
6. Slide Handling and Cleaning:
a. Remove the slide from the stage and return it to its designated location.

b. If you used an oil-immersion objective (usually 100x), clean the objective with lens cleaning
solution and paper.

c. Always handle slides with care to avoid breakage or contamination.
7. Shutting Down:

a. Turn off the microscope's light source.



b. Unplug the microscope.
c. Return the objective lens to the lowest magnification (4x) position.
d. Wind the power cord and store it neatly.

e. Wipe down the microscope with a clean, dry cloth.

Conclusion:

This TP session has introduced you to the basic operation of a light microscope and the
observation of microscopic specimens. Practice and careful handling of the microscope are
essential for accurate observations
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TP 2. Microscopic study of plant cells

(Observation of an onion epidermis Allium cepa)

1. Introduction

Observing the internal epidermal tissue of an onion bulb provides a remarkable
opportunity to delve into the intricate world of plant cell structure. Within an onion bulb, a
vertical cross-section reveals a concise stem which supports a network of adventitious roots
and nested layers of scales. The outermost scales appear desiccated, while the inner layers are
laden with nutrient reserves. At the core, the central bud remains shrouded by delicate scales.

Parts of an Onlon

Figure 1: Parts of an anion

2. Aim

The aim of this practical session is to explore and understand the essential characteristics
of plant cells through the microscopic examination of onion epidermal tissue. This includes
the use of vital and post-vital staining techniques to investigate cell structures and their
responses to different staining methods.

3. Materials and reagents

Microscope

Glass slides and cover slips

1 fresh onion

1 sharp knife

Fine forceps

2 watch glasses per workstation

1g/L neutral red solution (Prepare by dissolving 0.1g of neutral red in 100 ml of
phosphate buffer with a pH of 6.5. Note that neutral red penetration into cells is pH-
dependent.)

lodine-iodide solution (Prepare by mixing 4g of iodine and 8g of Kl in 1L of distilled
water)

Crystallizing dish with bleach for cleaning used slides and cover slips



4. Procedure of slides preparation

» Simultaneously prepare two different dyes in separate watch glasses: Neutral red and
lodine-iodide solution.

» Using fine forceps, carefully collect small fragments of epidermis from the concave
side of an onion scale.

» Immediately immerse these fragments in the prepared dye solutions, placing 2-3
fragments in each watch glass.

» On one microscope slide, add a drop of the neutral red solution, followed by the
placement of 1-2 epidermal fragments.

» Secure with a cover slip.

> Repeat the same process with the second microscope slide, using the iodine solution.

5. Observations (Objectives x10 and x40)

A. Neutral Red Staining (Vital Staining)

Neutral red serves as a vital stain, allowing cellular penetration without compromising cell
viability. Follow these steps:

» Using the lowest magnification objective (x10), focus on a clear image of the slide
preparation, and center a plant cell within the microscope's field of view.

» Switch to high magnification (x40).

» Observe and record your findings, including the staining pattern, cell morphology, the
presence of vacuoles, the location of the nucleus and nucleoli, and the characteristics
of the pecto-cellulosic cell wall.

B. lodine Staining (Post-Vital Staining)

lodine serves as a post-vital stain, effectively fixing cells while imparting a yellow color to
specific cellular structures. Proceed as follows:

> Repeat the observation process described in 4.1, but this time using the iodine-stained
slide.

» Document your observations, including any changes in cellular structure and the
distinctive yellow tint of certain cell components.

Figure 2: Microscopic plant cells (X 400)
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TP 2. Microscopic study of animal cells

1. Introduction:

The microscopic investigation of animal cells provides a valuable opportunity to delve
into the details of their structure and function. In this practical session, we will focus on
buccal epithelial cells from the inner cheek lining. Through careful preparation and staining,
we will gain insights into the characteristics and organization of these cells, allowing for a
deeper understanding of their role in the functioning of living organisms.

2. Aim:

The aim of this practical session is to explore the microscopic features of animal cells,
specifically buccal epithelial cells, using appropriate staining techniques. By observing these
cells, we aim to identify their structural characteristics and variations, which will provide
valuable insights into their functions within the animal organism.

3. Materials and Reagents:

Microscopes

Glass slides and cover slips

Spatula

Paper towels

0.01% methylene blue solution (Dissolve 100 mg of methylene blue powder in 100
mL of distilled water)

Ordinary water spray

Dropper

Staining dish

Crystallizing dish with bleach for used slides and cover slips
Clean fingers for buccal cell collection

4. Procedure:

A\

Y

Rinse the mouth with water.

Gently rub the inner cheek wall with a clean finger to collect buccal cells.

Place the collected material on a slide and add a few drops of hematoxylin-eosin or
methylene blue.

Rinse with water after 5 minutes and wipe the slide clean.

Cover the preparation with a cover slip.

Observe the buccal epithelial cells under high magnification, noting staining patterns,
cell size, membrane appearance, and the presence of granules.



Conclusion: Finally, create a summary table of the distinctive morphological and structural
characteristics of animal and plant cells.

Cellmembrane |

~—_|
\

Cytoplasm

Nucleus

Figure 1 : Microscopic Buccal cells (X400)
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TP 03: Study of a Ciliated Protozoan (Paramecium caudatum)

Introduction:

Protozoa (Protos = First, primitive, and Zoon = animal) are the earliest animals in the
evolutionary series. They are microscopic, unicellular, and heterotrophic organisms. Despite
being single-celled, they possess the fundamental functions of any animal, with essential
organelles such as mitochondria, Golgi apparatus, lysosomes, microtubules, and others.

Depending on the species, protozoa either feed through osmosis (in biological
environments as parasites) or through phagocytosis (in aquatic environments as free-living
forms). Reproduction occurs through body division (binary fission) and, in certain
environmental conditions, sexual reproduction may occur.

Paramecium caudatum

Paramecium caudatum, a unicellular ciliate, offers an intriguing glimpse into the microscopic
world of protists. Paramecium serves as an excellent model for studying the physiology,
locomotion, and feeding mechanisms of protists. The cell size varies from 50 to 300 pm in
length depending on the species. Paramecium utilizes cilia for both movement and feeding.
The somatic cilia, covering the cell and beating in a coordinated manner, enable it to move. A
distinct oral cilia cover the large funnel-shaped ventral invagination, the peristome, leading to
the cytostome (the mouth). It primarily feeds on bacteria through phagocytosis.

Paramecium lives in freshwater environments and was historically categorized as an
"infusorian” by early researchers due to its abundance in plant infusions, making its
cultivation and study straightforward.

Objective: This practical session is designed to provide hands-on experience in observing the
behavior and microscopic structure of Paramecium caudatum. As a unicellular organism

Materials:

e Microscope

e Glass slides and coverslips
e Droppers or pipettes

e Culture of Parame

Procedure:

Y

Using a pipette, carefully draw a drop of water from the maceration containing Paramecia.
Place this drop between a slide and a cover slip, then proceed to observe under low
magnification using the microscope.

» You will notice that Paramecia move swiftly, making their observation challenging.

Y



> To limit their movement and facilitate observation, gently introduce a small drop of acetic
acid into the water containing Paramecia. Acetic acid will act as a fixative, helping to
immobilize the Paramecia on the slide, allowing for a more detailed observation of their
structure and behavior.

» After the addition of acetic acid, reobserve the Paramecia under the microscope. You
should observe a decrease in their mobility, facilitating the examination of their
morphological and behavioral characteristics.

Paramecium caudatum

Anterior contractile
vacuole

Radial canal

Pellicle
/4 /L M ]
Ectoplasm W ' - acronucleus
Y 4 . o Micronucleus
Endoplasm 4 o~

Posterior contractile
vacuole Cytoproct Gullet
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