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MICROBIOLOGY
                             MICROSCOPY
Microorganisms are much too small to  be  seen with the unaided  eye;  they must  be  observed with  a  microscope.

 The  word  microscope  is derived from the Latin word  micro,  which means

small, and the Greek word  skopos,  to look  at.
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LIGHT MICROSCOPY
Light  microscopy refers to the use of any kind of  microscope that uses visible light to observe specimens. Here  we  examine several types of light microscopy.
COMPOND LIGHT MICROSCOPY
A modern compound  light  microscope  has a series of  lenses and uses visible light as its source of illumination .With a compound light microscope , we can examine  very small specimens as  well  as some  of  their fine detail.

---------------------------------------------------------------------------------------------

A series of  finely ground  lenses (Figure 3.1b) forms a clearly focused image that is many times  larger than the specimen itself.  This magnification is

achieved when light rays from an  illuminator , the light source,

pass through a  condenser, which has lenses that direct  the  light

rays through the specimen. From here, light rays pass  into  the
objective lenses, the lenses closest to the specimen. The image of

the specimen is magnified again by the  ocular  lens, or eyepiece.
Wecan calculate the total magnification of specimen by multiplying the we objective lens magnification power with ocular lens magnification power
total magnification=(obj lens magnification) X (ocular lens magnification)
most microscope have

10X -low power

40X-high power

100X-Oil immersion

if objective lens magnification 10X and ocular lens magnification is 10X then total magnification power will be 100X
RESOLUTION (Resolving power)
the ability of distinguishing the fine detaile of structure in microscopic visualization

 it refers to the ability of the  lens es  to distinguish two  points a specified distance apart.
Shorter the wavelength of light more will be resolution
white light have large wavelength so dont use it for better resolution
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Dark field  Microscopy
 Instead of the normal condenser,a dark field microscope uses a dark field condenser that contains an opaque disk.
A  darkfield  microscope  is used  to  examine live microorganisms

that either are invisible in the ordinary light microscope,cannot be stained by standard  methods,or are so distorted by staining that their characteristics then cannot be identified.
Use of darkfield microscopy is the examination of very thin spirochetes,such as Treponema  pallidum  (tre-po-ne'ma  pallidum),  the causative agent of syphilis.
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Darkfield, The darklfield microscope uses a special condenser  with  an  opaque disk that eliminates  all  light  in  the  center of the  beam. The only light that reaches  the specimen comes  in  at  an  angle; thus, only light reflected  by  the  specimen (blue rays) reaches the objective lens. (Bottom) Against the  black background  seen  with  darlkfield microscopy, edges of  the cell are bright.  some internal structures seem  to  sparkle. And the  pellicle is almost visible.
Brightfield microscopy
Visualization of microorganisms against a white bright light is called  as brightfield microscopy
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Phase contrast microscopy








[image: image11.emf][image: image12.emf][image: image13.emf]Phase-contrast microscopy is especially useful because it permits detailed examination of internal structures in living microorganisms.
The principle of  phase-contrast microscopy is based on the wave nature of light rays,



















light rays can be in phase (their peaks and valleys  match)  or  out of phase.
 If the wave peak of  light rays from one source coincides with the wave peak of  light rays from another source, the rays interact to produce

reinforcement (relative brightness)
 if the wave peak from  one  light source coincides with the wave trough from another  light source, the rays interact to  produce  interference

(relative darkness ).
In a  phase-contrast  microscope, one set of light rays comes directly from the light source. 

The other set comes  from  light  that is reflected  or  diffracted from a particular structure  in  the  specimen.

 (Diffraction is the scattering of light rays as they " touch" a specimen's edge. The diffracted rays are bent away from the parallel light rays that pass farther from the specimen.) 
in phase-contrast microscopy, the internal structures of  a cell become more  sharply defined .
When the two sets of light rays direct rays and reflected or diffracted rays are  brought together,they form an image  of  the  specimen  on  the  ocular  lens
containing areas that are relatively light ( in  phase)
  through  shades  of  gray,  to  black       (out phase)
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Fluorescence  Microscopy
Fluorescence microscopy takes advantage  of  fluorescence, the

ability  of  substances  to  absorb short wavelengths of light (ultra-

violet) and  give off light at a longer wavelength (visible).
Some organisms fluoresce naturally under ultraviolet light
 If the specimen to be viewed does not naturally fluoresce, it is  stained with one of a group of fluorescent dyes called  fluorochromes. 
 When microorganisms stained with a fluorochrome are examined under a fluorescence microscope with an ultraviolet or near ultraviolet light source, they appear  as  luminescent, bright objects against a dark background.
Fluorochromes have special attractions  for different microorganisms.
 fluorochrome auramine 0--->> glows yellow --->>utra violrt light --->>absorbed by  Mycobacterillm  tubersclerosis,
Fluorescein isothiocyanate FITC-->Bacilllls antllracis--->appears apple green
***************************************** 
The principal use of fluorescence microscopy is a diagnostic technique called the fluorescent antibody (FA) technique, or immunofluorescence.
Antibodies are natural defense molecules that are produced by humans and many animals in reaction to a foreign substance, or antigen.

 Fluorescent antibodies for a particular antigen are obtained as  follows:  An animal is  injected with a specific  antigen, such as a bacterium, and the animal then begins to produce  antibodies against that antigen. After a sufficient time, the antibodies are removed from the serum  of  the

animal.
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 A fluorochrome  is  chemically combined  with the antibodies.
[image: image17.emf]These fluorescent antibodies are then added to a microscope slide containing  an  unknown bacterium
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If this unknown  bacterium is the same bacterium that  was injected into the  animal,the fluorescent antibodies bind to antigens on the surface of  the  bacterium, causing it to fluoresce.
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Electron  Microscopy
Objects smaller than about 0.2  u.m,  such as viruses or the internal structures of cells,must be examined with an electron microscope
In electron microscopy, a beam of electrons is used in stead of  light.
Free electrons travel in waves.

The resolving power  of  the electron microscope is far greater than that  of  the  other  microscopes .
The  better resolution  of  electron microscopes is  due  to  the shorter wave-

lengths  of  electrons; the wavelengths  of  electrons arc about

100 ,000 times smaller than the wavelengths  of  visible light.
Images produced by electron microscopes are always black and white, but they may be colored artificially to accentuate certain details.
Instead  of  using glass lenses, an electron microscope uses electromagnetic lenses to focus a beam  of  electrons  onto  a specimen.
                 Type of electron microscope
             1-Transmission Electron  Microscope
                 2 -Scanning Electron Microscope
***************************************** 
Transmission Electron Microscope
In the  transmission  electron  microscope  (TEM),  a finely focused  beam  of  electrons  from  an  electron  gun  passes through  a specially  prepared,  ultrathin section of  the specimen
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The  beam is focused on a small area of  the specimen by an  electromagnetic  condenser lens that  performs roughly the same function as  the  condenser  of a light microscope-directing the beam of  electrons in a straight line to illuminate the specimen.
Electron microscopes use electromagnetic lenses  to  control illumination, focus,  and  magnification.
Instead of being placed on a glass slide,  as in light microscopes, the specimen is usually placed  on  a  copper  mesh grid. 
The beam of electrons passes through the specimen and then through an electromagnetic objective lens, which magnifies the image. Finally,  the electrons are focused by  an  electromagnetic projector lens (rather than by an  ocular lens as in a light microscope)  onto  a  fluorescent screen
or  photographic plate. The final image called as transmission electron  micrograph.  appears as  many  light  and  dark  areas,  depending  on  the  number of electrons absorbed by different areas  of  the specimen.
The transmission electron microscope can resolve objects as  close  together as 2.5  nm,  and  objects are generally magnified 10,000X  to  I,00,000X
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[image: image28.emf] disadvantage of transmission electron microscope
1-electron penetration is less so only thin specimen can be effectively observe

2- the specimen has no three-dimensional aspect.

3- specimens must be fixed, dehydrated, and viewed under a high vacuum to prevent electron scattering

4- These treatments not only  kill  the specimen, but also cause some shrinka
Scanning Electron  Microscopy

The scanning electron  microscope (SEM) overcomes the problem of  sectioning associated with a transmission electron microscope.
A scanning electron microscope provides striking three-dimensional views  of  specimens 
In scanning electron microscopy, an electron gun produces a finely focused beam  of  electrons called the primary electron beam.
These electrons pass through electromagnetic lenses and are directed over the surface  of  the specimen. The primary electron beam knocks electrons  out  of  the surface  of  the specimen, and  the  secondary  electrons  thus produced  are  transmitted  to an  electron  collector,  amplified,  and  used to  produce  an  image on  a viewing screen  or  photographic  plate.  The  image  is called a scanning electron micrograph.  This  microscope  is especially use in ful studying  the surface structures  of  intact  cells  and  viruses.
In  practice, it  can  resolve objects as close  together  as  10  nm,  and

objects  are  generally  magnified 1000  to  10,000X.
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