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| . The Microbial Wosld

Medical microbiology includes the study
of many types of cells. It is concerned with vi-
ruses, bacteria, fungi, 'and, protozoan parasites
as infectious agents, with ?@@Wﬂ
ctures and products that allow them to grow and:
cause disease. Equally imporgant to this subject
\aﬁs\éx{'a.}ous cells that corigfﬁute the immune
system. Study of the immune system has pro-
vided an" flhd'er’s;a_nding of the means whereby®
infectious agents are neutralized and eliminated
and® of the nature of many of the disorders of the

immune response. Because medical microbio-
logy is so directly concerned with  this multipli-

city of different cell types and their interactions,,
Y : : ,

in this chapter, a general description of cellular
structure and function is presented. g

PROCARYOTES.

In the last century, biclogists realized that
many of the simple organisms: that constitute
the microbial world did not fit well into either

. . —emr
the plant or animal kingdoms.  For example,
some algae have a plant’s characteristic photo-
synthetic capabilities combined with an animal’s
motility. Conversely, fungi are immotile but

@ whereby: %7F by which, B|H{EiENY, B means,
® and: EEFAE of MM AR, S wnderanding,
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lack other plant-like traits. TI'o bring some order
to this topic, in 1886 Haeckel proposed a third
kingdom, the Protista, to include the algae, pro-
tozoa, fungi, and bacteria. Subsequent advan-
ces in microscopy revealed that bacteria possess
a very different cellular architecture than® that
found in the other members. of the Protista.
The latter have a complex cell structure, which
is similar to that of plant and animal cells. Thus,
the algae, fungi, and protozoa, as well as
plant and Janimal cells, are termed eucaryotic
cells. The bacteria are termed procaryotic

cells. . - - .
Within the@ there is considera-
ble -diversity of cell shape and metabolic. zapabi-

lity. ¢ One major group (formerly called the blue-
green -algae). carry out plant-like photosynthesis
with the formation of oxygen. Because these
organisms possess-'a- procaryotic cell structure,
they have . been renamed the cyanobactcrla
Many other procaryotes are also capable of using
light as an energy source. However, these bac-
teria have a simpler photosynthetic system than
the photosynthetic eucaryotes or cyanobacteria
and are unable to generate oxyger. o

The myriad species of bacteria inhabit al-
most ' every environmental niche on the Earth,
and some have adapted to survival under extre-
mely ‘harsh conditions, ranging from lajes in

@ different than: 14 TF different from, HER“RAF",
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Antarctica to boiling hot sprmgs , Most bacteria
are unable to grow or even survive in animals or
humans and are thus only of peripheral interest
in medical microbiology.

VIRUSES

Viruses are obligate ' intracellular parasxtes
which differ from cells in their size,
and genetic complexity, and pattern of replica-
tion. A virus particle consists of nucleic acid
(either RNA or DNA, rl(ezgr boty) enclosed in a
protein coat, or capsid,  and, in_some cases,
surrounded by a membrane, The Wﬁi
WWWCS or physical agents
and is also responsible for entry of the viral nu-
tleic acid into the cell,  Once in the cell, the
viral nucleic acid subverts. the host’s replication
machinery to.fayor WM of viral nucleic
acids and prm These new viral subunits

com syt

-are then assembled into gﬁéeny virions and re-
leased from the cell. .

o The fate "of the virus-infected . cell varies
for different viruses and W% lysis
to:continied growth and gradual selcase of Virus
articles; i
tegrated into the cell’s genetic contént and some-

times only after a long period of cell growth will
cause lysis of the host cell,.
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