Lecture (4)
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Objectives

ldentify basic parts of the light microscope and describe the function of
each part.

Define and calculate microscope magnification
Define Microscope resolving power
Enumerate different types of microscopes beside the light microscope

Compare simple and differential stains
Enumerate the steps of gram stain and acid-fast stains
llustrate basic bacterial shapes and arrangements

Describe bacterial morphology [size, shape, arrangement, spore,
capsule staining and motility]




Light Microscope

® | (ght microscopes are

known as compound

Mmicroscopes because

tnhere are two magnifying  Objective —JP»
lenses in the microscope:

1. Ocular lens (eye piece)
2. Objective lens




Objective Lens

Most microscopes S, g g g
have three or four o mals aale i e
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different objectives, L g e I

40x/0.65  10x/0.25 100x/1.25,
R

giving a range of
magnifications,
fypically from 10x to
100x.




Oll Immersion Lens
x100

» The 100X objective is called oll
immersion lens because this lens is
immersed in oil.

» Qijl the same refractive index as
glass

» This allow more light rays to enter
the objective lens by minimizing
refracted and reflected rays.

ZTZal

IMMERSION
OIL
TYPE A
Formula: Code 1248
Standardized at 237
Meets 1SO-8036/!
= Storage: 4 1o 40°(~
For Laboratory Use 0
Palente s made inUSH

Nondiffracted

light rays

Lens

immersion oil

Microscope

stage

Microscope
objective
lens

— Light —
source

Diffracted
light rays

Air

Specimen



Nosepiece

The nosepiece
rotates allowing the
objectives to
change and thus
change the
magnification of the
MICroscope.




» The stage is where the slide is
placed.

= Light source (llluminator) provides
’Ir’kyﬂluminaﬂon for the specimen.

®» |ris diaphragm: an adjustable
opening under the condenser lens
that controls the amount of light
passing through to the specimen.

Light >
Source

» Condenser. Focuses the light
through the specimen.




Iris diaphragm




Focus Adjustment

» The coarse and fine adjustiment
knobs are used to focus the
lenses on the specimen.

» Rotating the coarse adjustment
ob brings the image into rough
ocus while the fine adjustment
knob is for final, fine focusing.
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Icroscope magnification is determined by multiplying the
magnification of the objective by the magnification of the
ocular lens.

Microscope Magnification =
objective magnification X ocular magnification




Resolving power Resolution

» The ability to see things using a microscope is limited by
the resolving power of the microscope.

®» The resolving power of a microscope is the distance two
objects must be apart and still be seen as separate and
distinct.

®» The resolving power is of the light microscope 0.2 um.

» Objects closer together than 0.2 um will not be distinctly
seen. Increasing the magnification will not make the
objects more distinct, just bigger.
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Other types of Microscopes




Fluorescence microscope

® N this microscope, the source of illumination is
ultraviolet (U.V) rays.

®» Specimens are stained with a fluorescent dyes.

® Fluorescent dyes absorb the UV rays and then
re-emit it at a longer visible wavelength (visible
light).




Fluorescence microscope

The fluorescence
MICroscope exposes O
specimen to ultraviolet, and

ight.

fluorescent light







Electron Microscope

The electron
microscope Is the only
means to see the
viruses & the fine
structure of bacteria &
tissue cells.




Electron Microscope SR

» The source of illumination in

this microscope is eleciron-
gun which produces an
electron beam

» As the electrons strike the

specimen, they are
differentially scattered by the
number and mass of atoms in
the specimen.

» A final image of the object is

formed by electromagnetic
lenses on a fluorescent
screen.

electron

condenser lens

objective lens

projector
lens

viewing
screen or
photographic
film



Staining




Types of Stains

There are two types of Stains:
1.Simple stains

2. Differential stains




Simple stain

» A simple stain has a single basic dye.

® |} s used to show shapes of cells and
arrangement of bacteria.

» Example 2> Methylene blue stain.




Differential stain

» A differential stain consists of two or more
dyes.

» Differential staining procedure helps to
identify bacteria based on thelir staining
characteristics.

»Example 2 Gram stain.




Types of Stains

e e

Dyes Used

Sllell=isellas - Uses asingle  Size, shape, and Methylene
dye arrangement of cells blue

Differential Uses two or Size, shape, and Gram stain
stains more dyes arrangement of cells

+

Distinguish different

types of bacteria




Gram Stain

®» [he gram stain is most commonly
used staining procedure.

®» |f separates bacteria into two
classifications according to the
composition of their cell walls:

© Gram positive which take blue or
violet color

® Gram negative which take pink
color.




Crystal
violet

Steps of gram
stain

» Crystal violet is applied first. It
stain all cells blue.

» |odine binds to crystal violet
and traps it in the cell.

» Ethanol, extracts the blue
dye from gram-negative
bacteria; the gram-positive

bacteria remain blue. safranin
» Safranin stains the e

decolorized gram-negative

cells pink; the gram-positive

cells remain blue. /










Acid Fast stains

» Acid-fast stains are useful in identification of acid-
fast bacteria.

» Acid fast bacteria are difficult to stain, the
bacteria takes up stain by prolonged application
or by heating.

» However, once stained it resist decolonization
even with acidic solution.




Acid Fast stains

» The cell walls of acid fast bacillli
contain mycolic acids (waxy
marterial).

®» The most clinically important acid-
fast bacterium is Mycobacterium
tuberculosis the causative agent

of tuberculosis (Jouwdl Lo,0).




Acid fast stain = Ziehl-Neelsen stain

Cells prior to staining are colorless 0

Cells are colored red by hot carbolfuchsin e % %

The decolorizing agent, acid-alcohol /
removes the red color from non acid-fast

cells; acid fast cells retain the stain.

Non acid fast cells take up the counter- 0 / /
stain, methylene blue, and are colored

blue; acid fast cells remain red.







BACTERIAL MORPHOLOGY




BACTERIAL MORPHOLOGY

7. Motility

5. Capsule

3.
Arrangement

4. Staining




2. Bacterial shapes

a
O Bacillus m

NN

Spirochete




3. Bacterial arrangement

Ceeece CoO

Streptococci Diplococcl
(Chain) (Pair)

Staphylococci
(Cluster)




3. Bacterial arrangement

Chain

Palisade




4. Staining

Gram positive = Blue or violet color
Gram negative > Red color.




5. Capsule
6. Spore
/. Mofility

CAPSULES |
Oil Immersion (100X) !
'
' |
J
)
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Quizzes




1. What is the total magnification when using
40% objective of a compound light
microscope equipped with a 10x ocular
lens?

A. 40x

B. 50x
C. 400x
D. 4000x




2.Viruses can

be seen by

A. Fluorescent microscope
B. Dark-ground microscope

C. Electron m

Icroscope

D. Fluorescen:

- MICroscope




3. The part of the microscope that used to

focus the lenses on the specimen is called
?

The stage

The coarse and fine adjustment knolbs
The light source

The condenser




4.The part of the microscope
where the slide is put is called:

The stage

The coarse and fine adjustment knolbs
The light source

The condenser




5. Simple stain:

Jse two or more dyes

Istinguish different types of bacteria

now bacterial size, shape and arrangement
None of the above

.



6. Gram stain is

A. Simple stain
B. Differential stain




7.In Fluorescence microscope
the source illumination is:

A. Visible light
B. Ultraviolet rays
C. Electron gun




8. Example of Simple stain

Gram stain
Acid Fast stain
Methylene blue stain




9. Gram stain separate the
bacteria into two categories:

. Gram positive that fake red color and gram negative that
take blue color

. Gram positive that take blue color and gram negative that

[ Gram positive that take green color and gram negative that
take blue color

D. Gram positive that take red color and gram negative that
take green color




Blue agains

10. In Ziehl-Neelsen stain Acid
fast bacteria appear as:

A. Red against blue background

' red background

Blue agains

- green background




Crystal violet = Et
Safranin = Crysta

11. In Gram stain we use the
following dyes in order:

Nnanol =2 lodine = Safranin.

odine - Crystal viole
Crystal violet = lodine = Et

VIO

et 2

.%E..

odine = Ethanol.

NAanNo

NAano

- Safranin.
- Safranin.




12. Fill in the spaces:




13. Reorder the steps of gram stain:
(Ethanol, lodine, Crystal violet,

Safranin)




14. Reorder the steps of Ziehl-
Neelsen stain

. | Acid alcohol
. | Methylene blue
. | Hot Carbol-fuchsin







16.Shape (A) is:
A. Diplococci

B. Streptococci
C. Staphylococci

17.Shape (B) is:
A. Diplococci

B. Streptococci
C. Staphylococci

Study the diagram and choose the
correct answer:

% . ©

18.Shape (C) is:
A. Diplococci

B. Streptococci
C. Staphylococci

—
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