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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 gm, 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.
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Z JEBER AR BEE T IFEE .
(=) A b |
A W B AR LA/ B RABMOK (e, B 1076 m) BR 44K (nm, 8D 10—9 m) 1 Ky I & KN B
AL, I N B 148 (light/optical microscope) B H T i 545 (electron microscope) A GEMEZ R, K%
WA (a] BIR/DZE R 45 B 8, BB N R (staphylococcus) B2 2434 1 p, TS /N B Q036 B8 K
FR#8 (poliovirus) , ERANA 20 nm, —BEREIIA/NT 0. 2 pm ZHABOK 16 K E BB L K
20~300 nm(E 1-1),
(=) Glfe
fﬁﬁi%ﬁ@’l\%—ﬂﬁﬁﬂﬂiﬁﬂﬂﬂ\fﬁfﬁgﬂﬂﬁﬁ#ﬁﬂﬁ@.ﬁ!ﬂgiﬁ’%ﬁﬁﬁmﬂi9%W$E§f§f$° Bl , 5%
B H R (DNA 5t RNA) KB F R » K90 8 (virold) (L &R , T e 2 (prion) 105 78 14 /.
(Z) ME%%
H Y R4 (biodiversity) RMUE Y IR —. B §THT & BLH S8 M1 44 135 000 i, B
EAf4AE R B 500 M Ze 45 SR R T 38 , LR E 2 T3 . WEHIEE W AL H kA ES
YRR, SEEEXNMEYTRARR FI=AKGE1-1),

R1-1 FRELWOMESTERSH

Fol x K/ pm JE& s IR A R M By 8 # 9K
FHRKRE s 0.5~1.0  B4IHE, BRAFFRIIMR, HEME  TATHS IR 52 gy 4% AR e fiE fk
BE, gL A AT e A R e R S
RARV 0.5 ATHHESHEZR, EHEMS FHARPEKE RBHE ZHHE Q
B RERFPR, A AR S g b3 A%
KA 0.3~0.5  ATHWRSKHEZE, R, AXL BARFAER DREBBHSG
ZHRRE H 25 M 7!

R 0.2~3.0  BERELIHE.HEAHRE KEHE  TATHE R JeRUf 5 %
TN, TRIRR . R EAHNF R

SR HE (A 5.0~20.0 ATFHEGFEAZE, LHM, MK S WE A T s, 58 %5

BRIEAR , A B | 0 R e B2 LR BE
ez 0.5~L.0 B MEELR CRBKMBP  TATERE T S 6 % M P A 1
BgiH R
HEMEY K B 5.0~30.0 MHRSEHK FHKERAM oA THEE BFRE K P I EC B
% HEZ 51T
M K F 0.02~0.3 BBROR.ESR.BEUR . ZRaGIRELR WA R AR TR RS kB 4 3k
5 LRI & (SARS %

* RPN R IR FL IR R W 2 S A SR b A

l. FEHAmBREY JE B 40 L R 3 4 ) (prokaryotic microbe) , 41 I o A~ FIRC IS, B — Fbam
BRI RAA R AR AL I 8 , 40 (bacteria) B . BB, o S 40 O B A W R 5 0 5 A
AR, 850 S B 40 B 58 49,35 A JE 44 (chlamydia) . S SR AK (rickettsia) | 3 JF & (mycoplasma) . $8 J f&
(spirochete) FIHEZE B (actinomyces) , Fl| FI#%8HA RNA(16S RNA)JFFI I ER , I B 7 13 R B
BEY ENERN S A Mg LR » U0 AT BE AR SR e 4 ol 4 K AR

2. BB BIREY H % AR AAHAE ) (eukaryotic microbe) 8 B . 4= Fl 5z % B 40 A%, #40
AR 5L B B . E B (fungus) 2 ELAR 40 MO BISRAE )

3. MR EY AE H R B4 By Cacellular microbe) A RA MM RS S5T8E, (BB 1L
HEERUDN . WRERENANABAAEKER. 5% (virus) BT %,

() %78 A%

FEEY R, Y A R SR s, DI 0 RE PR AH , 2E 858 400 F iof5 1 ad ) 24
K20 min, DAMCHER , — MBSt 24 h JSE 4 4 722X109 5, MER AT K 4 722 t (B
HRLL1072 g 3 ED . BOYMRETIS FAOH B, IR A HIZHBYR B, 8 At (1 X 108 ~1 X
109)4~/L, BT 5 T4 3% B AR R B, TR0 b A MY 500 B A LS BRI P AR BR 2 BF 5T 10



4 8 (model organism)
() ZEEK

AR A K R ESR AR, A K E R E R BIR, BE 3 S SRR R S H B RER M HE
. FEEHAEYHAARE, 8RR LFHTHEEYABOTEBICER M. MEBENBAERE
EREMARMEY, IR BHIEMIE R ER, AR SHET L 100 T
(X)) ) &

IR b MAETERE LA A . ABFEZA, DEEKENHRED, NBEABIZLA, HE
BAEYEERES . S50 RET KENEIK.100 km AIEZS 500 m BRI T FH WA EHE
MY, FRBRIFETRMAEY, BT THRAEMMNRE. B4, %8 (halophile) AT ££ 154
EHLFE (6. 2 mol/LYEALBI/K B 4 K s R B (acidophile) W] #E pH 0. 5~3 M &RMG T A K BRH
(basophile) AT7E pH 10 £ ZH H & pH &4 T4 K ; B (thermophile) AT 7E 85~100°C ki b 15 R £
ZF 110°C I ¥R R 4R 1€ s "B ¥4 B (psychrophile) 7] 7 0°C 4 & ; 7§ Fi B (barophile) B 7 40 530 kPa $£ &
WEMESTAEK. o, 4058 21 (spore) A E B & T AR MFRIE MM AA T R T REMIEK.
() K &

A RN, AN BT HENE R RS RBE . MEYHEO ”ﬁﬂ‘ji EREWMHET,
KipkAwE /N AR A S F & 2 000 fFHFE%.

N\ BEFRRS

HMAERERETZ. AL BENMESTHRAEENSHEML, E%?ﬂjﬁgﬁﬁﬂﬁﬁﬁﬁﬁ 2 Fh
BHLY ST AR, LA E A A R EL T E N & K EE &, 75 A & (aerobe)
FEEAS JREAH (anaerobe) AEFEELA S, B EESHBRBIFE T EFBENMED, ENTRAHIER K
FRE. L AEA. AP PR KRS B BENFAYES EYAENHEN, E22
BIENYIR.

U 2HZER

WA R (mutation) AT P AR FAMERMEME R, HEFNAUTRIFBHATRENERD
S, EEBEYNESHE RE®RE AHERE 495t DUEESRREIERERE. MEYwE
B HIRE LB, — N 1X10710 ~ 1 X107 (B T HE BB, W A E et B 3K
BERKNER. EETFERP, BEH LKA T EEBORBE Y X HiE ™4 B i 25 7% (drug resistance)
TR,

(+) BERF

BRATBHEFIMERAREA: T 40 {470, RIS M H P UIBAEYHWIER B, S Kaf AR B
ERHA HMER EEEREY BN, AR RALE 300 JTER. TEENBEDATE 35 {LFFTE
B RS HEE MEATE 25 {CERTE R BEJG KAFE 5. 8 {LAERTH LT E A, 78 15 {24FRTH T
LML RELEY TG R T shyMEYy .

. MEME A%

WAEYRBR BN RR”, WRESTEHIR E MR HAEYRE. BEMMESRE T HM
YA &R E RN B, S BE Y BN BB T A AR R 38 (B i P AR B BT 31T 89
HRFAESE, A MEYEEY B ASYENFEFR PO EREEAR. AR PHREYHFILF
5 PR R R S HAAE Y AR KR A B T RIS — Ml R MR ER S .

AR T, TRBEDET RS R TR RS MERETE & G RMEYE ™5
AR AEYREMEN S SRS ER AT E, TRAMEYERER TR ARSI
B, AT A A SRR T R SR R R 5 TE AR O T, BT R A R AR AR BRI R
PR AL s ZE BB YR O 1 AT IR A T B R BRI R R O T A AR A BB K B
B, wEHARMAW BHR L RESET L. SEYRETZNAH. BRRKAYTE 300 ZEFMARKR
BT A=Y, B 1876 4E 78 E 23 E ] #k (Robert Koch, 1843~1910) i B 3R AL B & BRBIH ST » AT
ANRBBORMEN S ARBRAFEEVRER.
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B A E TR T W25 8, SRR AR S I BUE D A 28 SR W 52 S TR 2 4
HUB AR 2 SRR L R S 2 ST 02 AR B 2% . T e 2 0 L 2% Vg P
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B Y ¥ (medical microbiology) & F 2 ¥ FH 27506, RBUAE Y2 W B BEEH TS, ©F
BY RS EEA RN BORM A YR 5 AR TR R SRS PR st
BB AIBEAR , DA SO KA AL BB B YIRS AR A R, B2 M 2 T A
METHEENS B, EHRREBRT R UASERFHEN /AL (E1-2). RE2E5 UL
FE 20 tHh42 50 FEARFI AN AR IR 3 B4 B S5 SR Vb IR A SRR BRS04 B 8 0 BRAMSE I, 0 28 1B B 22 A
FHERIEN TEERR.

ARGHAEYH R R BRI, EAREINT. $AEW 2R B $ (history of microbiology) 43 % T
LB ER .

R1-2 WEMFEZRARIZS

T 4 B o¥ % F ¥ 5T Wk
1676 Leeuwenhoek AV (f522) A B e
1798 Jenner EGEH) B
1840 Semmelweis 1(4g FF)) W SRR
1857 Pasteur L(3:[H) FI Aoy 48
1861 Pasteur L(GEH)D BEERAREEU”
1864 Pasteur L3 H) By ERKHBEE
1867 Lister JGEH) RAXEFER
1876 *Koch R(EH) R’ “HWEBORFER”
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1881 *Koch R(ZEH) . av ) oy d i
1882 *Koch R(EH) RAGEEIEATH
1883 *Koch R(#E) RBEFELINE
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1890 *Von Behring EA(ZE) AR EER
*Ehrlich P(I&ED R RAEEY
1892 Winogradsky B MBS
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1910 *Ehrlich P(#E) KNG
1928 *Fleming A(3H) AUEER
*Nicolle CJ(:H) PR E G
1935 *Northrop JH(EE) HERBEE &K
*Stanley WM(ER)
*Sumner JB(EH)
1939 *Domagk G(#8H) FEEAREENREER
1943 *Delbruck M(#:H) R R BRI
*Hershey AD(XH)
*Luria SE(EAF)
1944 Avery O(EED HE R PRE DNA ${t 310
1946 *Muller HI(EH) A X St s
1951 *Theiler M(E3E) TR R




