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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 um, and a microscope is therefore necessary to see them. Viruses are even smaller,
and in most cases an electron microscope is needed to visnalize them(Figure 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.

—. BEDHS S
14 H 47 (microorganismsfmicrobe) & E 4R R 5 B MU/ MEYIEI SRR BEWHY
WA, MREL. BAKS. BHEAR, BAGUTHRERA.
1. MERUN

B IR MR ILEUD, B AR (um, B 10 m)Egkam, B 10°m)fE
H B KN R AR, 3 K2 B4 (light microscope) I L T B E
(electron microscope) A BEMZ D], RAMEMRMI/NER B HHHE, K0
HiZiBR B (staphylococcus) #2294 1 um, /M0 B8 S8 K 5 46 7% 8 (poliovirus)
B 20 nm, —RAERIAANT 02 umZBHAHKZ A, RENEREN
20~300 nm([ 1-1),

2. ZREE
MM — R RGN RS ARSI AR A S YRR,



.2 B M ®

GEARM B, BN, RELA A KRR(DNASRNA) REF R, N (viroid){T
ERR, TR R (prion)(U & EH K.

4!‘\ l225nm
@ 9%0nm  T4MEE (K
Ji97

M3 B &
800nm X 10nm

Y
d S HEBEAER 5 A
MS2M i i 250nm X 180nm

¢ 30nm

KT A B ST B
300nm X 200nm X 100nm

B 11 AR R A

3. MAEZ

He W) S5 1 (biodiversity) B A W) X TEMIRIEIZ — . BREIFTRBMBAEY
2945 135000 F, BBLIEERIL 500 FhEf BERAWE, HARTET
. Y. BIERES. G, FERRAEEIENZES, SE¥ARBME
YAl AR T3 = RAHEGER 1-1),

(1) BAsmeR i E sy

JEUR; 40 U4 A= ) (prokaryotic microbe), UM TCAZ(- MM, B —FEREERY
el MM E AR, WERI. EREH, HMEZARR MRS
WIS AEARRL, # AN (bacteria) i SGA AL HE A JF A (chlamydia) | 7 5T (A
(rickettsia) . % JE{A(mycoplasma) . & jiE{A (spirochete)Fljif £k & (actinomyces), #)
FRBEARNA(16S tRNA)FFIAMrH AR, BLE RERIF IR R B ALY . HAEA

HHEZ FREER R, WATRERNARRME LR ERIRE.
(2) AAxmpeR e D
FUA% A UK 44 ) (eukaryotic microbe) %MK . - ISR MR, 4



£—T WM £ P .3.
FAMLIAE . HE(fungus) @ A AIMEIAEY)
(3) EmERMEY

JE40 MR A Pl (acellular microbe) N BAT 4RI SE B A M S5 T BE, %ﬂ%%
HEM/N, EREENATFERNEREE. RERTHX.

11 REMEUHHEASEERHE

% K/ppm HESEMRER EERE E S
AR WM 05-10 FEERE, A, BR. PRI TATHRE WER. BR. &
i R, HARMEE, FRESETE T, REAK. B

iy S
SRERE 05 AFRBESHEZN, FRORE. FH FERPER RSHE, SRR
ERGE, BXTR, AERESARE R R Q%
K& 0305 AFHEESHEBZE, FRAKE, R BEARPEK DREBOHS
R, RGBS *H

SRE 02-30 FEMRE, BAEMAE, BRAKR TATER  FRUMRF
B, MERESHE, 2R, £RER

AR
Loy 3 50-200 HFHESERZE, FRARY, 29 CREATE SRREAR. B
B, KEBIER, FAME. ARBEM 5 BRENES

“

BEE 05-10 FEMRE, BN, HHELR, X TATHER @, 5 WREN

R R BES B B AR
HEm KR 50-300 HEMMA, BARKSAN, HHKE TATHER SHBRIARR
0t Ry, ARLSHT i
E(Z 002-03 AR, WERR. BR. R, LR FARFEK W& KE . W
Haz L EE0N M #. L, FRE
fitif, SARS %

* RTRBR AR R B AR E 2 SO X LA
4. WIARE

LRt MAEYBEARRGEHEEE. AR REENARE, £F
R TR L2 20 min, DAMARE, —MIEEIE 24 WETTAE 4722
107 AR, BERAE 472 (EMEENERL 1077615 RLREER
PGB, —RERR N R, BN AR 1X10°-1X10° ML, @F
Mok TR H A K HGE, BN DA SR R, EE R AR
WF3T kR 4 ¥ (model organism),

5. HREX

M K A ERRR, AKEHEFGIIR, WELR, ZRMKT
M AR EEY . TREMEMAARE, SR TP TNMEYR
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BT BBICER LA . NMEGENRAERERAMHEY, ENURBERIE
WHEE, ERSHTIE 100 T2

6. iz

HEHER L, MAEYTLEAE .. TAARA. ABFBEIZA, LERRERNME
¥, ANBARBIZAL, FREMEYHAEEMES . &5 8 RAETKENEIE,
100 kmfy % . 500 miE Ry T SRR AR A AEYFE . FRBEIMNE TR
WAEY, AT THRAEMPMRIR, Flan, vEELH (halophile) J7E 15% ZE 1 MHY
(6.2 moV/LYE AL /KA R A+, "B ER B (acidophile) AT 7EpH 0.5~3 B4 T A
K, WETH 1 (basophie) f ZEpH 10 H EE H M pHW KRB TAK, BHRE
(thermophile) 7] 7 85~100°C W ffis i RE E 10CHBRMRER, BRE
(psychrophile)d] 7E 0C 4=, #gJE [ (barophile)d]#E 40 530 kPa X ZF HAI RS T
K, MBI EE S (spore) AT FE M BE AR T AEFF, FEIESMRMA PRER
f-37-1

7. GRS

IR, H BN ABETIERR B R RSB E . MAEYR “BR”
GANK, EEBEWIET, KERAES/DRATIERELE SER 2000 fFrop
%,

8. BFR%

WAEMRERLE I, EAEMESTHEATEN S REMASH
MERESME . FMASMATY, LEMRERIEIT AR, MEHENHAR
REELRNE A K RER, TR E (aerobe)FE A, [RE Hi(anacrobe) K
BER, PHESHICRIMNE T EBNMEY, ENEARSER. ARR. &
M. AEE. AN, B, B, KRS, 2. BE. BRARHYES.
HYARREFI AN, EERRENYR,

9. BBER

A P07 5 (mutation) A] 43 AR E B ERMRAER , MENERSH
AR REAR, ¥EMEOOESHE . REgE. £EER . YR
. PRSI TE R AT, MAEYBREFRTMRLEEK, —Bh 1X
107%1X 107, {Hif FREFEER, @O EREn AR KET R
o TEITEREF, BH WAZR B BUR M4 Y X PA R4 KR 2 P (drug

resistance)ZF 7




B EFEMAEYFE .5,
10. BiRRE

ROVEERBBIRATEE T 40 {2500, JFiRE T UBEDHE G
B, Z2dKeROEAAZRL S H R EFRHOED SN, RROMEDA
e 35 {ZFRIE L, PAEEKKCAEBEATE 25 (LFRTER, BERATE 5812
ERIHATEE, A7 1S LFEMERT SEREYMEREY), m/EHBR T3
YIFIREY) . AFKEITE AT 300 TTHERT,

=, BEMSAE

WMAYRER EREN ‘BR” , ESURERR EMRT AV,
MAEMAES RAF MDA EXEHNZEER, WS, HYRRESE
TRFEIER . SIS NBEFWAETHTROEAI RS, Wb, MAEYE
EYER. REYROBERPENREEMRGA, ARFTREYRFISOTE. &
BT B S HAE YRR L R A B FRATER— D TP IR I

Y RTE, TRMEYETESE. THR, RESEMERNTRE™
&, BT HMAEYETEE . EYRSHEYA SRS, ER&ETE,
A e Y E AR . BR . 4 RSHMRGEIA, TRBEYE
W, SR, B, BEREES; ERUTE, TR BEY A S
S WIEkL: ERERTTE, TABCEYAET O, B, K% ERRAS
T, AIEREALERK. Bk, AT, B, LT, WESFTL, M
AW E R, BAKHTE 300 ZEFRART ALY, BEHEF 1876 FHFIH
(Robert Koch, 1843~1910ERISIEATEIEMIIEIE, AMIANPEIBOREY S
NIABRAETYIRR

Bo% EEHEHY

MY FEAGMEY . REY . HEYEEH, EHRMEDRE. &
S A, EHROHEE. R %K. BT TSI —ITRE, RAEM
Bl A RAWENNEES K. MEN¥HRRE, MEVFEUERTHE
SRR, MREABRNSHMEDEYYE. MEVESE. FTHED
2 MMM RSB LR MEEREYE. REBEDF. T
WA BRMAEYE. BEREDY. BEMEYE . HHEY
¥ BEMEM¥ES,

B 2 £ #9)°% (medical microbiology)/& FE#F ¢k, RMENFHRE
TRRES . TEERRSELE LNBORMEYREYFER . SAFMHHEL
Ve . B SEORALE . PR RS R, LRI R ALY
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B, B AESS . REARBR. E¥REYFERREGREPHEER
S5 AERY, FEEARLEY, BRHUAERRKEIUREG 1-2), RE*
HCJUTE 20 tH4E SO A SRR RIS B R U IRREERD, HAHES
FIIRMEEE, AREBEEXEEY#H KR T EE TR,

ANEEREYHRXRRTTRK, BEMNKEIN, M4EY¥E KRR L (brief
history of microbiology)a] 43k F 3| JLANHrEk .

£1-2 WEMEERAXER

£ BER FERM
1676 Leeuwenhoek A V(fif2%) B B
1798 Jenner E(XH) MY
1840 Semmelweis I(£] 7 fi) w’ “Hmn” BE
1857 Pasteur L(3: &) FRmER R
1861 Pasteur L(3: ) BEERR “BREER”
1864 Pasteur L(3%: [H) B BREEE
1867 Lister J(# ) FRRALXEER
1876 * Koch R(FEH) B “HEBURFEIR”
1880 Pasteur L(3:[H) B ARRAR
1881 * Koch R(F#E) B RS
1882 * Koch R(#E) RGBS BATHE
1883 * Koch R(EH) RIBEIH
1884 * Metchnikoff E(RE) RIEMHREFRIAR
1890 * Von Behring E A(f ) oA ASLISAR: 3 5
* Ehrlich P(fE ) R SRR UL
1892 Winogradsky R BRI S
1905 Koch R(f#E) FRIAZEE R
1910 * Ehrlich P(f[H) KPR
1928 * Fleming AGE[H) EARBER
* Nicolle C J(3:[E) R %
1935 * Northrop J H(EE) HERELSR
* Stanley W M(ZEE)
* Sumner J B(EH)
1939 * Domagk G(#E) EXHREZEHMEAER
1943 * Delbruck M(¥: ) Rt et A R L
* Hershey A D(EH)
* Luria S E(B&AH))
1944 Avery O(ER) i R4 ER B DNA #{pL R
1946 * Muller H J(3 ) A X HRBHTERA
1951 * Theiler M(#§3F) TR AR
1952 * Waksman S A(EE) RAHBR
1953 * Watson J D(£E) % 3 DNA WU eSS
* Crick F H@H)
* Wilkins M(Z&H) :
1954 * Enders ] F(EH) ANLHEFERRERRE
* Robbins F C(ZH)
* Weller T H(ZEH)
1957 * Jacob FGEH) MEREA BRI TFER
* Monod J(3%: )
1958 * Beadle G W(XH) B EEE




