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Introduction to Medical Microbiology
&if

Microbiology is the study of living organisms that are so small as to be visible only through

microscopes. Some of these microorganisms require yet greater magnification in order to be seen

HTEDIREHAEY, BT H KMB KGR, which can be obtained only by using a powerful

instrument called the electron microscope. Microorganisms comprise fungi B B, bacteria, and vi-

ruses.

A. Major groups of microorganisms 4 ¥eyE B

1. Prokaryotes BRizMiBEVNEY
They are the cells of lower ( primitive ) life forms fi % (JR 4 ) A= & & . The nuclear mate-

rial (DNA) not enclosed within a membrane, but rather is distributed in masses throughout the

cytoplasm A X BUE MEUERBRES M EY M+ ; this primitive type of nucleus is
called a prokaryote JR#% , and the cell are said to be prokaryotic JRZ ZH . In addition to nuclear
membrane, these simple unicellular organisms also have not mitochondria £Z {4, Golgi bodies,
and endoplasmic reticulum P Ji§ B. They produce by asexual division T 4r%. This group of
microorganisms contains bacteria, actinomycetes {28 B, mycoplasmas ¥ Jfi{&, rickettsiae 3757

WAk, chlamydiae % JE4& , and spirochetes B fiE{4.

2. Eukaryotes Wiz BMLEY
In this type of cells the nucleus is well defined, being enclosed within a nuclear membrane

EXREHE, ERBSE , HEEEZBENA. It is called a true nucleus, or eukaryon E % and
the cell is said to be eukaryotic EL&Z Zlifi. All higher form of life, including ourselves, consists

of eukaryotic cells. Fungi are eukaryotic organisms that contain a well-defined nucleus, mitochon-

dria, Golgi bodies, and endoplasmic reticulum.

3. Neither eukaryotic nor prokaryotic JEBEBHEY
Viruses are the smallest infectious particles. They are not cells in the accepted sense and rely

1



2 FRENENE

on the biochemical processes of the host cell for their replication and propagation 3 B # # 5% i
WE REARAK, EMKER EBAREAERRHETE G S5HHE. A viral particle con-
sists of a nucleic acid molecule, either DNA or RNA, enclosed in a protein coat or capsid X 7.
A number of transmissible plant diseases are caused by viroids 2% % # , small single-strand RNA
molecules. They do not possess capsids. Prion fii¥i, a new transmissible agent causing a degene-
rative central rervous system disease of human and animal — /5| A MY R L R 5B
M B YL B F, is an infectious protein without nucleic acid BB MK EFR_HEEH.
Microorganisms are the oldest, the most numerous, and the most diversified form of life on
earth. AV RBR ER G E, LBBER, HEREMEMRE K. They shape I our envi-
ronment, decompose dead animal and plant matter, and keep our soil fertile. Most microorgani-
sms are useful to us and only a very few are true pathogens E iF %% JR{& that we have to con-

trol.

B. Great discoveries in the microbiology

The Dutch biologist Anton van Leeuwenhoek i 3L 2 7, was the first person to see, record,
and describe in great detail microorganisms, which he observed with his primitive microscopes
in 1674.

Two great early pioneers in microbiology were Pasteur L and Koch 3B ZE.

The French chemist and microbiologist Louis Pasteur proved that fermentation and putrefac-
tion were caused by living microorganisms and noted a similarity between these processes and in-
fectious diseases iE B R BRI M E i FHIMAEY TR, L X - B 5ERROHELE.
At that time, it was still believed by many scientists that living forms could arise spontaneously
from dead matter. HREF , HIFZRERXMAMGE, BHEYTUNENYRPEBR™E. It
was Pasteur who devised a simple experiment to show that bacteria come only from existing bacte-
ria. Pasteur also developed the process of pasteurization and vaccination against anthrax 3 JH /%
and hydrophobia (rabies) /K (ERK).

In Germany, Koch developed the methods for isolating bacteria in pure culture 4 3% 3%.
Many of the methods used in modern microbiology laboratories were first developed in Koch’s labo-
ratory by his co-workers.

In 1876, Koch isolated in “pure culture” the bacterium causing anthrax and established a
set of rules called “Koch’s postulates” 358 ¥ 1] to determine the aetiology ( cause) % of an in-
fectious disease. Essentially, they are as follows: the microbe must be found in the body in all ca-
ses of the disease [B]— % #% B AT A 5% B ; it must be isclated from a case and grown in a series of
pure culture in vitro; it reproduce the disease on the inoculation of a late pure culture into a sus-
ceptible animal /& zh%7 ; and the microbe must be isolated again into pure culture from such ex-
perimentally caused infection.

The era of chemotherapy began in 1910. The first antibacterial agent discovered is a com-

pound effective against the spirochete that cause syphilis #§#. This was followed by the discovery



