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We all live in a microbial world, from birth to death, and we all have a variety of microorganisms on
and inside our bodies. Microbiology is the study of living organisms of microscopic size. Microorganisms.
first seen with a simple microscope about 1676 by the Dutchman Antony van Leeuwenhoek, are generally
regarded as living forms that are a group of tiny creatures and relatively simple, usually unicellular in
structure, The bacteria and related organisms (rickettsiae, chlamydiae, mycoplasmas and spirochetes) are
prokaryotic cells whereas the cells of fungi are eukaryotic. Viruses fall into neither category; they are not
cells in the accepted sense and rely on the biochemical processes of the host cell for their replication and
propagation. Nearly all becteria are smaller than 100 pm, and a microscope is therefore necessary to see
them. Viruses are even smaller, and in most cases an electron microscope is needed to visualize them
(Fig. 1-1).

In this chapter, you will become acquainted with the brief history of microbiology, as well as microbes
and human diseases. Applications of microbiology have transformed the diagnosis, prevention and cure of
disease. Rapid advances and great progresses, spearheaded mainly by Louis Pasteur and Robert Koch,
have been made since 1850s. Some of the major events that occurred from 1798 are listed in Table 1 - 1.

4’“ [ 225 om

@90nm  TAWEE A

5
M 130 {4
800 nm X 10 nm
gt FEAE 5

MS2W B {4 250 nm X 180 nm

KRtk
1500 nm X200 nm

030 nm @
AR ST 9% T S

300 nm X200 nm X 100 nm

2141 ffa it
JE10 nm

1-1 YR/ AR EE

—. REMHER
{8t 91 Cmicroorganism B microbe) f& 1 #8 ot V25 U/ E IO SAFR . B0 0 0 A 0 26 P 25 6




EFREMFE(E=R)

E—E &t

% JEBE R AR B R LU AR A .
(=) AMEpA

AP AR LD B LABEOK (e, B 1076 m) BRI 2K (nm, B 109 m) 4 K -8 A/ i it
BT, F TG B 4HBE (light/optical microscope) 8% B, F i 14 (electron microscope) A REMZEH|. &%
A ] B R/ 22 b+ 43 B B 8K 1 A A5 BR 1 (staphylococcus) BAR 2K 1 e, 77452 /0N 0 345 B K
A 9% 7 (poliovirus) , HA2{XZY 20 nm, —HHE M A/NATF 0. 2 pm BEAHCK Z 6] JHHER ERZ K
20~300 nm(& 1-1),
(Z) &g

A 89 1R —FBC 2 phn B 40 T 17 5 22 40 Y T 40 i 28 1 A A 00 Do BT A R 5 WO 4 R 88 il n L o
FEUE A MR (DNA 5 RNA) J 2 [ , 2895 B (viroid) {U & B8 » i e #  (prion) (L& & F1 % .
(Z) #R%%

AV ZHEE (biodiversity) BIAYE R EMMBIZ —. HATT 2B MY LAH 135 000 F, BL)
PARRAE A B 500 Fp 2 OB AN BT 1 RS IE 2 T3 AHY) . RIEIHIEE S50 A 2= 41 B AT =)
HRER, SE¥A RXWMEYTTAAR I =KECE1-1).,

®1-1 REMEVHFHESTZHYE

Fir £ Kn/pm A SE LS, i 3 Br ¥ % W
PRI 4 0.5~1.0 A, HOR . FORESIOR, A 40 aT A TSR IRfEE 45, i e A0 B L 4 1k
BE , 41 A o i A JHe 1| 0 e B i M s 2
SE TR AR 0.5 AFHEESREZE, SHEMYE FARFER BB SRR QMg
B, SEERFFAR A 40 B 5 40 ffa it 371
KA 0.3~0.5 ANTFHESHKHEFEZME.BR AWM FHARP4EK DIREBHRS
AUEE A 45 H b3
FEE 0.2~3.0  JEEECIANE . EREHEE, MERE WAL e B i 45 %5
LI T RERIR LRSI T AR
BER  5.0~20.0 ATANE S ERZE, B, 0K A BB AN T A 0B e (A [0 U5 i R Al
SELEAR | AT A0 R 40 S e 2% b 3 %
B 0.5~1.0 4L BET 2R, THMBMANIE AT T 5 ) 5 L K R O 4 i
L EsT o) LR
HEMKEAE K B 5.0~30.0 FYIMKEAM, A MABERMK T ATERE 2 FhoEERE B N I AR
B, AWML S5HT
JE4UMIR K @ 0.02~0.3  EIRR SRR L0R SR PR AR A K WATHERE RS R R
k-2 # ARSI il 4 | 7 S bk I

W4 A AIE (SARS) %5

* PR ANTE F AR BRI AR AL A M B B A M 2 S AR G S AN

I FRHmBEEY R R HA Y (prokaryotic microbe) . 40 i oA A= AL, & —Fh#R
B R IR A0 AR - E A B, 40 B (bacteria) JB L. J5 R & B0, -t J5 2% 40 M U 63 A W) O 54 5 A 7
AR f8 7 S A4 40 B 38 A0 48 A JRUA (chlamydia) | 37 58 K A& (rickettsia) , 3% Ji & (mycoplasma) . 82 g {4
(spirochete) FIHZE 1 (actinomyces) . Fi| A RNA(16S rRNA) JF3 A8 A » BLE BRI #0487 BT
AW LA A T ol 4 T (] Y SR 4 56 7R 0 AT BB AR AR 4H TR 7 2 PR

2. EZMMEBEMEY  EEMMERAEY (eukaryotic microbe) A 8 IR A% {7 15 55 (1) 40 2 , 40
Mug§ 4kl B . EE (fungus) R EZ MM KA .

3. JEMBEBIRIAE 40 i R 134 ) (acellular microbe) A B A5 41 il i SE 454 S ThAE , A B 1L
MEERD, FTRAEFHENARAE KT, W8 (vires) J& T L.

D R — 2 b 2 5 /0N B 4 R B A 40 M B Bl A 4 L A0 FE T B9 7 (satellite virus) (380 5 L SIL%
7 (virusoid) LR B 45 , T TR B SR K W% 8 (subviral agents) %, TERB L SHPERA X, 5A
RIS R T BT R 58 (HDV) —Fh . TR 8 RE R 24 0 B5E RNA, K EEZ) 500~2 000 M
TR, S B F 4 | LR Y. TEREA AR, -0 4% 8 SR TEA W HDV), 5
—H ARG Q BHKFEEA KT RNA 5 F, G &R A IUEE . ZRFE2R 0 REEIR RNA 4
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F o NG EAe 2 B TR AT B B 240 A9 DNA KR RNA £ %85, 55| Y%
H AR K BURET I AZSHRG . IO 1 IR BRI o 2 — A & 1 Y B 1 R I B IOk , A 26 P A HE 5
= tEFENH.

() %78 Mk

TR AEY RA SR R . L5y s R 0 40 L 76 408 S0 F RO A5 B 7] 29
7y 20 min, PAMCHESE , — PN E R 24 h G P24 4 722 X102 A 5 4R, BRI 4 722 t(EA I E 0
HELL1072 g 3iH 5D . BOYRREIE BT, — RS IR 40 T L 3 R A (1< 108 ~1 X
1094/ Lo HF A 5 T 177 B A PG 00 A A 24 5032 00 2 AT 1 » PR 0 0 ke PR 4 B 22 0T 9 19
LAY (model organism) .

(H) HEE KX

AP I A A SR BER AN A R SR BE R 1 R A 3 s S RUK IR rp 3 & A B KRB e
Y. LHOERCEYRRAE BRI E Y BEBABUC BB AL . AEIGIE NIRRT
FHECEFEAEY B 01R B IE 0 I 5 e M R S 80T ik 100 124
() @A) %

TEMER b A REAH AAA . N FTEZ 4, 25 KEMAED , Nl AR Z 4k, i34
A AEERTE S . HETE 76 18 000 m 573 1Y [A] 152 A2 28 b 2 30 T 76 1] 1 00 7 6 o 1 46 80 v i
AW AEZ 3 000 m I HEBA R R R T 20 P A MAEDNFLE. FRBmAEE FRMEY A
BY T T AL a9 AR PR . 5] 4n . W&k B Chalophile) AT 7E 15 26 Z 41 1 (6. 2 mol/L) ALK W P A4 K
W& MR 1A (acidophile) Af 7E pH 0. 5~3 B2 F 4= ; W% 88 7 (basophile) 1] 7 pH 10 # E ¥ & 4 pH &4
T AL s § SR (thermophile) #] 7E 85~100°C i il sth i 5 (i 5€ 6 85 A [ A Rl iR SR L3 2 110°C H 5i
R ARG L 9 T IS AR 1 A 2 5 1§ 18 T (psychrophile) 1T 7E 0°C 4 & ; W8 & B (barophile) AJ 7£
40 530 kPa$t 2B @& i H 1 A . oAb, 41 B 2F i Cspore) B] 7 P B 1 2544 F A2 47 » 77 B 4% 140 38 B0 00
A 1% 30
() K&

AP A AR B G R TR BT T RE R B TR U R 2 . B B DR ERE IR T
KI5 A B /N 2 rT TE R B B E & 2 000 fFARESE .

O\ EFRE S

TAE I E IR0 2, AR A BRI AR 2575 T R B W 2R 1 . BRI RN DR 25 M A TR BB 40 A R 5 b
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