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- FE: 105CHFEEE

« 2. AHIFIRE

- BERE: AETERARSERANGSY, BEAREEELS,
JIRERZE (HEAR-E8T--&FE ~He)

- DNA, ATPESE
- WMAEVIKEREE, REE, BEHE, EURCAETER. ERE

“ROSERR” : PCREWPIUIERESEHMITIERFE (REM) BY
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Figure 7.18

Turbidity measurements as indicators of
growth. (a) Holding a broth to the light is

E—EBEKT, MEERROAEE, WLEE

(optical density, BJO.D.)RT~EHE.

measurements can be made with a
spectrophotometer. (1) A tube with no growth
transmits more light and gives a higher reading.
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TEGE: dE. 7. BYESFRARMEDHEE

- HETHEUE: BE, @ETHER. A fTHEER

T GEEIFEE)
- BT EIE cfu (colony forming unit) BEE AL
e.g.: 100 cfu/ml

« MPNAE: BAKBAE (most probable number) TH¥iE

MR AR IR T 3R

- RiduRE: EEM TSR EBIRKN
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1ml

1 ml 1 ml

GIE:3ag:ier s

|||
A3 7K
GEAE L) P
WEETHEIE cfu
(colony forming FE GRS o o
unit) W& ERHE ﬁﬁmﬁq j
7192 :
e.g. : 100cfu/ml — Q Q .-_'r'
%—l
T
FE¥E 159, W 159 * 5 * 103

Procedure for viable counting
using serial dilutions of the sample
and the pour plate method.

[

B % T AL /ml
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Spread-plate - Srtce
é
Sample & prpatied onio surfede Sarreds 13 spriid owerdy Cwet )
of apr phane (0.1 i o hessl sriaoe of Ap USNg Sk Tyescal spresd-pin resasts
\‘%ESF gless spresder
Pour-plate Surlace o Sutrantaco
method OOAONIes —y COones
Sarrde 1 el 1o Sterde mechurm b aditdedt ind! Typical pour-plase resuin
#ane ida M0dd ]l il NHOCuLUM

Two methods of performing a viable count (plate count). In either case the sample
must usually be diluted before plating. "



MPN A VE: B KEUPREL (most probable number) tH+#uik, XFF
MRS FR 5L
BT E - MERNBEDHEFBA SRS, BANRGRKER

EZL I:;L 0. :L Epsrglﬁfmﬁﬁ @ | tm 12:L 1:: 0. ::L #EPSEE@S( w1 | 1
B = B AEE B B = BOR AL R

o |a | o <2 4 |2 1 26 s |

oo |1 z <os| 7|4 |3 |0 21 s | a0

o |1 | o 2 <os| 7| ¢ |3 1 EE) 1 | e

o |z | o 4 <os| 1t | ¢ [ 4 |0 34 1z | e

1t o] oa z <os| 7| s |0 |0 23 T |

1o |1 4 <os| 1t | s |0 1 34 1 | a8

1|1 | o a <os|1s | s | o |2 43 15 | 110

. . 1|1 ] 1 & <os| 15 | 5 |1 0 3 1 | e

Undiluted 1:100 1 |2 | o & <os|1s | s |1 1 4% 15 | 120

z o | o s <os| 1z | s |1 2 63 21 | 150

z o |1 7 1 T | s |2 |0 19 17| 130

z |1 | o 7 1 T | s |2 1 0 23 |1

Inoculate 1.0 ml 2 |1 |1 g 2 2|5 |2 | 2 94 % | 220

into eaCh of l l l z |z | o ] 2 21 | s 3 0 74 25 | 1m0

z |3 |0 12 3 % | 5 | 3 1 110 a1 | 2m0

5 tubes 3z o | o 8 1 @ | s |3 |2 140 3 | 3m

3 o |1 1 2 s | s |3 | 3 180 4 | s

Phenol red' pH 3 |1 | oo 1 2 5 | s | 4 | 0 130 3 | a0

color indicator, 3 1|1 14 4 |3 |5 |4 |1 170 4 | 190

added 3 |z 0 14 4 # | 5 4 z 220 57 | 700

3|z |1 I 5 w | 5 | 4 | 3 260 a0 | aso

3 |3 | o I 5 w | 5 | 4 | 4 a0 120 | 1000

Incubate l l l 4 |a | o 13 3 st | s |5 | o 240 88 | 750

4 o |1 17 5 % | 5 | 5 1 80 120 | 1000

e |1 | o0 17 5 ® | s |5 | = 540 180 | 1400

e |1 |1 21 T 63 | 5 | 5 | 3 a0 300 | 3zon

Results i e |1 | 2 26 ] | s |5 | 4 1800 fan | SO0

1 |2 | 0 22 7 &7 | s | 5 | 5 | =z2am

- o b 13
4 tubes positive 2 tubes positive 1 tube positive

Copyright © 2006 Pearson Education, Inc., publishing as Benjamin Cummings.
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Membrane filtar
removed and
placed in plate
cantaining the

Watar sampla filterad

Membrane filter T through mambrane appropriate Typical
on a filter support § L filter (0.45 pm) medium colonies
E _ = —_—= /
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Bt FMAE A A A B T 2k (1 3%)

1. BREFHFHRIE

(D) &EE CGERRIKRTEE)
(2) By (HEERMHARELREGED
(3) HERNEBRRH ERABRIICHE. B

2. HULBRTRHIEE
(1) BEBEEOE
(2) TP

(3) RELRTE
12535559 : —Hh

L

L
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AKEZR (growth curve) : EEHEREAEBRILNER
I [ RS AR AT . V5 B BN B R A

AKEREE (growth rate constant)
(R: B/ RKRBO

HE 3 Lag phase

ST AR Exponential phase

faeEKH Stationary phase
FT-H Death phase

Stationary phasa

Exponantial {log)
phase

@
phasa

. Log number of viable calls g

Timae —= 19



1. #EHE (IR

R EOERERT
MPaR ST R B
rRNAS EIES
RS9 I8 EK
X IR L R S Rk

EE: (1) #FEi
(2) ENFFENBRLRERE

fRARFZE: (1) E#hig - BB TFRF
(2) ¥EFHE - sCifE=: 3-5%, TAL&EEE: T10%
(3) EFE: ABSMHFIEFEM SR

Log number of viable cells g
&
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=]
=
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-
=
=
£
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2, ¥ CHEO W

. SR RS YR A P BLFATRY
CEREENERA  EEE S ERERT, EARNEERRE
- B4
e SHIG = A B

. WREEMERTREREE  epew
- B G, RBF CfEssgmtia)
RN R, AKEREE
- ERYIRE G = L=l R=1/G
- BFREE n

o FEKIRHIEF (growth-limited factor): JLEATHERRETBEA, A

FEKRENEFYIRS, MIRAEKREIETF.
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mes W
Let Ny = the initial population number 040,
0 pop 60 >, 1,000,000
; : (Logyo = 6.02) 7
N, = the population at time ¢ 7
n = the number of generations in time 1 — 5. 4
E (Logyg = 4.50) ,7
° /
kY 40 /
n, BHEKH 8 /
£ ! (524,288)
- | /
: (Logy = 3.01) ~
N' = Ny X 2", % 3.0 ,,d 500,000
/
: p
£ /
T [(Logyo=1.51) ~
1 5 20 (262,144)
o /
O"’ ' 4
3 /
T J/ (131,072)
/! (65,536)
log N, = log Ny + n * log 2, and Y e 0 = 100.000
0 & i > = 10,000
5 10 15 20

n

log N, — log Ny

log N; — log Ny °

Generations

Arithmetic numbers of cells

log 2 0.301

. e 6.13 A growth curve for an exponentially
increasing population, plotted logarithmically (dashed line)
and arithmetically (solid line).

I
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RS FEACREEERN, TRMEKEEMRG - ROESR
RS, AR _J&BEﬂ%lJ 8, FCER, REMC=0

b)%%%ml E—EEEA, EREESERR

Rate and Ii Only yield affected
Iyield affected a4

it

s
Hao
=

a2
HERBER, <~ l K
Y=(X-Xn)/(C,-C) & ] 3
X: BEMENR € : *
C: RYE & E
0 0.1 0.2 0.3 0.4 0.5

Nutrient concentration (mg/ml)

Relationship between nutrient concentration, growth rate (green

curve), and growth yield (red curve) in a batch culture (closed system).

At low nutrient concentrations both growth rate and growth yield are

affected. Y=(X-X)/(Cy-C) 23



s AKEZXEAFT (BEFTRLTH) , FEIES
- FRBEFEERZFASY

- FHMTE: EEHFEH

« WAEMRMY) (secondary metabolites)

C EFIRFE/ WO /Dl LT B ST

RS EZHEEYIRIRRESHNRE~Y

r

E P KIR EHARY 5 3%
M EEGE IS4
WHpH. BE.
MFFEEMBES ., mH
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4, ZET 8] (deat

* m?\z
- REVEMERR K. ZFE B (autolysis)
- FHATE: BEGEH

- JRH:
- BEFRYEFER
- FERBEFORERER
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-+ HEFEN
SIEFRPAETEREN, HABRERARE ™8 220/,
HEH&EE<EHEANIE.

JacobF1 Monod B IXHFF T B EHEBNL, —H TEHRAFHBEE,
HIERE T NRE. A1 TEFE) T EZEEREZERRAR.
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BpitEsF (BA) —--E8EF (FFRHO

EREIREAIEFTRE,
BE—ENA A EMEY
REPRFFTEIE AR E
KRSMIEEREKER
H—FER &,
F AR
Wb 78 E YR
% B
R T 2o

{EALSRELER S (SMZH]D
{EMSSELERT (AEHD

Maintaining Exponential Growth with a Chemostat

5 Medium resersoir

Culkure
vessel
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lg MM/ AemL')

B MAENEREE (FEER)
TEHNLFTERY, BFEFEESNEKER,

B4 BEFRBRRERFERAEER (RERTF)
MAEMGAERTEEREKERTH#HITE

kﬁﬁﬁﬁ+———ﬁ§ﬁ%—__*ﬁw KEHE.

Bt R SEERFHRA
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IR BIRIB T AR R IT -

G KRR AR T AT

« B E TR AT
A S B KRB RS

B IMIELIIER (WNEHLER) : =HrtEz5E

(multi—-step continuous fermentor) :
213

- A, TEELE (by

Clostridium acetobuty!icum ALET BZHE)

o BIHEA: EASE1KHA (trophophase)
37 2C, dilution rate: 0.125/h

° E,Hﬂ: F%é)ﬂz,ﬁﬂ

(idiophase)

33 2C, dilution rate: 0.04/h
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TGS KA

Sewage from primary
treatment

|

(c)

Aeration tank

Settling tank

~—/ ——3 (Clear effluent

D

Activated sludge return

Excess sludge
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(high cell-density cultu HCDC)

o MR E RS FEL0ME L LB AR KRS BB FEBOR
— E.coliTFE A /= Z IR AW 1 s K Je
. E.coliW3110: 174g (JB&E) /L

o FATEEEEIFETE
— R R TR
— IE AR
— R R AR E
— B IE B EARW = A Ak
— {R¥FEEpH

31



B HWMMAENERKKNEEZERR

BE. &85. pH
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B =R

(Xf [

MY - BE. &E. R®IKE

Growth rate

Minimum

Optimum

Maximum

Temperature
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optimum  J5L BRI AE K 0 EL AR

o || Enzymatic reactions
O || occurring at increasingly
g rapid rates (1) BEVEHE;
g AN (2) MMFRERTREIE (KR
GE, FRER ;
Minimum (3) VIR HIBEREE

| Maximum —\ |

| Temperature

Membrane gelling;
transport processes
so slow that growth
cannot occur

Effect of temperature on growth rate and the molecular consequences for
the cell. The three cardinal temperatures vary by organism. a4




260
240
220
200
180
160
140
120
100

Danger zone

130
120
110
100

°C
M

\

S AEYIRET S

Temperatures in this range destroy most microbes,
although lower temperatures take more time.

}Very slow bacterial growth.

> Rapid growth of bacteria; some may produce toxins.

Many bacteria survive; some may grow.
Refrigerator temperatures; may allow slow growth
of spoilage bacteria, very few pathogens.

No significant growth below freezing.

Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings. 35
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Mesophiles

Psychrotrophs

Growth rate

Psychrophiles

Thermophiles

Hyperthermophiles

50 60 70
Temperature (°C)

80 90 100 110 120
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vty SRS
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. o L R
5

% e N e e A
2

< O @ Qe

= &
Obligate Facultative Aerotolerant Strict Microaerophile
aerobe anaerobe anaerobe anaerobe
LHIFRE  REREE L=t R BT
Enzyme content
+ SOD + SOD + SOD - SOD + SOD
+ Catalase + Catalase — Catalase — Catalase +/— Catalase

Obligate aerobe

Facultative anaerobe
Aerotolerant anaerobe
Obligate anaerobe
Microaerophile

(low levels)

Completely dependent on atmospheric O, for growth.

Does not require O, for growth, but grows better in its presence.
Grows equally well in presence or absence of O,
Does not tolerate O, and dies in its presence.

Requires O, levels below 2—-10% for growth and is damaged®y
atmospheric O, (20%).



1971%

EMcCordflFridovichi

RHRTEHREETEH

dALWLILE (SOD) Fii.

L FAKKIERET, TREEEEENTEFY, fiw, SEAR
(H,0,) « BEHET ( 0, ) Fo

HEAHET B BEAFES, ERRARE, RNMIKE, AT EMNE

BAEVMRIIT

FEMEY AR FRZXEYIREE, WsoD . TEMNEEE. TENDESE,
JoR RE B BRZS0DE, MR LS = IHIB ST,
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LN

AREFREA
0y + e — Oy (superoxide radical)

0,- + e~ + 2ZH" —» H,0, (hydrogen peroxide)
H,0, + e~ + H" — H,0+ OH- (hydroxyl radical)

R RS
ﬁﬁ%&’%%ﬁﬁﬁ@om
20,7 + 2 Superoxide ismutase, 0, + H,0,

A U R
catalase

2H;0; 7 2H,0 + O,

eroxidase
wEE H,0, + NADH + H* P =5 2H,0 + NAD*

40
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Caption:

Method for testing a microbial culture for the presence of catalase. A heavy loopful of cells from
an agar culture was mixed on a slide with a drop of 30% hydrogen peroxide. The immediate
appearance of bubbles is indicative of the presence of catalase. The bubbles are O, produced
by the reaction H,0O, + H,0, —» 2 H,O + O.,.
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Acidophlles

A

Alkaliphiles

& W oW

kS

e o

Example Moles per liter of:
H* OH"
1 o
Volcanc soils, waters 1 13
GL wstnic fluics 10° 0
2MAN N0 v F
Acd mine dranage 10 10
Vinegar -
Ahusarb 0% W0
Peaches
Acd sol 10* o™
Tomatoes
Armesican chesssa 10* 10°
Cabbage
Phas 10¢ 109
Comn, salman, shimp
Saawater w* 110°
Very alkalne 10°* 10—6
natural soil
Alkaing kaoss 10 y0+
Soap solutiors
Househokd ammona 10" w0?
Extremely alkaline
S00a kakas 10"  10°
Lime (saturated solution)
10-!3 ‘04
10-10 1
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o pHAHRIESIE R E{F2200
- MREAIMMEPRIpHENEHIEE, AR REpHESERIFS5EpH
- B R= e gV EgFn S ERRY & 1& pH N 25 3755 pH

I=K;:3- 2 0F
BR AR IADNA. ATP,. ME=ES
TRAKIFRNA . TEE

|B) 3£ M) :

(1) EFPRNBEFHIEE

(2) EFYBRRIRW

(3) EEPXHEPINESE
(4) KRR MNP EFEsENE 44
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S
AR
(NH,) ,S0,

7E

p—

NaNO,

» pHIAT

=2

+ 1111

b, | -

v/

Atlig-
- Al

TRUINH, T BEF =  H,S0, =
kS
IR HAINO,~ = T

- I -
NaOH =

pH P9

P

“ht5 |

*u?é\zin{

o BBt : B NaOH \Na,CO, % 8% # 0
L WA 2 i H,S0,  HCl B+ A0

T

SR

A
4

SESES

Al

A
2
4

A
2
4

N
b
Y

I03E X4 & - fn R & \NaNO, .NH,OH K EHR%
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EIR%S =R

e MERIE (test—tube slant)
o InASEM (agar—plate)

- 2.

RE =

EIRES =R

« TEMFREMMN (Hungate roll - tube technique)

P -

AN

A

K& F?

[REHE (anaerobic Jar)
3]

(anaerobic glove box)

a7



Lid with Clamp with Palladium
O-ring gasket clamp screw catalyst pellets

Envelope containing
sodium bicarbonate

and sodium =
borohydride \

Anaerobic indicator
(methylene blue)

Deborah O. Jung and M. T. Madigan

Petri plates <

@

p 1 68 Copyright © 2007 Pearson Education, Inc., publishing as Benjamin Cummings.
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° ( .:. ) RIAEFRE

. FEERRIIEFE

Tﬁﬁﬁﬁi“?‘? (shake—flask cultivation)
e SN K (benchtop fermentor)

- 2. Jj—tﬁ;:—ﬂ,‘]iﬁﬂgi%%
« FEES
/IJ\\)]HJZ_:}_ IJ

- BIEF: HELER. FHAEL. FEEZFRC
- THLARIRF: FRILEN, $k2
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1) FEEn

2) RFEIBSFIRHE;
3) IEEREEMEEHEE ;

2) IEFERBIRS
3) RARNERS
4) BSEFEMTERS

4) BIIEAERISH. 5) BEEHINIEE RS
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ZEHFH

{

(MRARK——KHE | -
(sterilization)! ¥ B (bacteriolysis)

{ B (bacteriocidation)

. E84rKHE — — JHF (disinfection)

| MR BRBEY — — i (antisepsis)
'ﬂ:&iﬂ’ @%ﬁ’ :Fﬁ’ Eijﬁ’ E@E,
SEEE, BT

- e 2R A RRRE — — T
(chemotherapy)

S7



& | Bacteriostatic _ 'otal cell
| © [ count

£ W
= T |_Viable cell

2 count

(®]

(®@)]

o

|

Time
@)
& | Bacteriocidal
X

= RH
= !

D

(& ]

(@)]

e}

|

Time

(b)

é Bacteriolytic \]ﬁ,%
= !

D

O

(@)]

(@)

—

,\
&

Time
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&l (Inhibition): ZEKIFLE, BATELT;

B

{97 (Chemotherapy): 2R3 3MHITE 3

& (Antisepsis): BrlEEINEIE

e

- MER mFYIR RS

= R PR R 5 1 49

BT (Death): A KEENFATRETES;
jHE(Disinfection): RIFEHNTEREMNEY (EFEHEM) ;

R B (Sterilization): RIEE

o R BT B RED;

E1K
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| FAKEE

REKE <

\@%I%&<

{ KIGRI %

HAR S KEE: 150~170°C 1~2/NEf

mEk

fe&%ﬁﬁ{

mim L& E . V@%E%"_%kﬁ
FRETM., WF, PURBRAmR

ERIRAER ST, FHA

XYL 7 mp

RIB &R 63 °C 30440
BB 72 °C 158
BEEBERE. 141 °C 2

ABHFIE: AK 100 °C JLo#t
| HEE R ARG TR

COCEIUMERE R 121 °C 1544

105 °C 3044k

ESMERKEE: REBL) ErE

135~140 °C 15%) , ¥ ¥, BEH
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Table 7.2  Approximate Conditions for Moist

Heat Killing
Organism Vegetative Cells Spores
Yeasts 5 minutes at 50-60°C 5 minutes at 70-80°C
Molds 30 minutes at 62°C 30 minutes at 80°C
Bacteria® 10 minutes at 60-70°C 2 to over 800 minutes
at 100°C
0.5—12 minutes at 121°C
Viruses 30 minutes at 60°C

“Conditions for mesophilic bacteria.

ZHMFE .. EFEEFRAME: 60°C 5-10 min
EBFE 4. HE . 80°C 30min
2B 2 . 121°C 15min 61
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Survival fraction (log scale)

0.1

100 |

reduction
time (D)

50°C

Decimal —

10 20 30

Time (min)

40

50

The effect of temperature
on the viability of a

mesophilic bacterium.

—

=
—i

105 110 115 120 125 130
Temperature (°C)
(a) a mesophile
(b) a thermophile



Temperature (°C)

130

120

110

100

Begin
pressure

Flowing
steam
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RKHHIWE (minimum inhibitory concentration, MIC)

BIEFHFEFIE (minimum lethal dose, MLD)

EHFEFIE  (50%lethal dose, LD50)
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M—YlEMREESE. e RIEEMEMRELAR
RaTT BV L FE 5.

- EUNE: CLES, ARAHE

- IRF KR (BRIR) iHE: FARSS 7|9'+3Z EX

o AikEeZ 2% (phenol coefficient, P.C.)

- FI—EHEAN (10 min) WIAAFI R EBHIAE (GEDIIKE)
HEESHEESEIIRYNEBNRSHEREZL.

69



(=) ifEtZ5% (antimetabol ite)
- (X218 (metabolite analogue)
- BEERFHIEREES

B 'ﬁi

I L3
ZHHERR0E M nfiE iR

- |RE, SRLER~Y
Me-ERSIRICEV BIRNS, =4 FIEETHEERNA
« KT, FIARIFETIEAEEETHLE
mo-FEPRIENS, HIHIARIRIS B EL S AY

70



R R ER AR ER 5 - X

o

SO,NH,

nN—C

COOH

(a) Sulfanilamide

s

(b) p-Aminobenzoic acid

(c) Folic aci
PABA MHH 5

BERRRAE

B A
BR AV X -

B B{TARMHES, T

EHZRAARSARFTEE C S RHERTME

MpaEYE, ARAARZNFEFPEES /M
-“SMHES A RER, T EEAMRIREHFSERHEH
I E R MBS A S EH i TE G

P

71



Alexander Fleming (1929) and penicillin
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MAEF (antibiotics) : REKE =R HEITEY
- RENAFLLE, ER7TAZMESHINER, IGKRER I
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BE% (peniciline), kME%E (cephalosporin). AHEE,

SHMER. EER
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(tetracyclines) . EEHE. L E = (erythromycin)
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Goll wall synthesis. RNA elongation DNA gyrase

Cycloserine g Actinomycin Nalidixic acid} ;
Vancomycin 7 BT 5% 2% Ciprofloxacin |~ (@uinolones)

Bacitracin %E ? | m 25 Novobiocin

Penicillins |

Cephalosporins :
Monobactams %}@

Carbapenems

Rifampin *[I ?E-_‘F
Streptovaricins

Emhrgmycin_(magrglidggi ﬁg?

Trimethroprim
Sulfonamides

Chloramphenicol
Clindamycin %g% )
Lincomycin

CTetracyolines  PYFRER

Spectinomycin

treptomycin %g%:‘
Gentamicin, tobramycin
Kanamycin (aminoglycosides)

Amikaci
B Nz]tl:)ﬁJ(;Sns -E%B g%‘
Protein synthesis
(tRNA)

Mupirocin
Puromycin

Cytoplasmic
membrane

Cell wall

Cytoplasmic membrane structure

Polymyxins
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Table 35.4 Mechanisms of Antibacterial Drug Action

Drug Mechanism of Action

Cell Wall Synthesis Inhibition

Penicillin Inhibit transpeptidation enzymes involved in the cross-linking of the polysaccharide chains of the bacterial
Ampicillin cell wall peptidoglycan. Activate cell wall lytic enzymes.

Carbenicillin

Methicillin

Cephalosporins

Vancomyein Binds directly to the D-Ala-D-Ala terminus and inhibits transpeptidation.

Bacitracin Inhibits cell wall synthesis by interfering with action of the lipid carrier that transports wall precursors across

Protein Synthesis Inhibition

the plasma membrane.

Streptomycin Binds with the 30S subunit of the bacterial ribosome to inhibit protein synthesis and causes misreading
Gentamicin of mRNA.
Chloramphenicol Binds to the 50S ribosomal subunit and blocks peptide bond formation through inhibition of
peptidyl transferase.
Tetracyclines Bind to the 30S ribosomal subunit and interfere with aminoacyl-tRNA binding.

Erythromycin and clindamycin
Fusidic acid

Nucleic Acid Synthesis Inhibition

Ciprofloxacin and other quinolones

Rifampin

Cell Membrane Disruption

Polymyxin B

Metabolic Antagonism

Bind to the 50S ribosomal subunit and inhibit peptide chain elongation.
Binds to EF-G and blocks translocation.

Inhibit bacterial DNA gyrase and thus interfere with DNA replication, transcription, and other
activities involving DNA.
Blocks RNA synthesis by binding to and inhibiting the DNA-dependent RNA polymerase.

Binds to the plasma membrane and disrupts its structure and permeability properties.

Sulfonamides Inhibit folic acid synthesis by competition with p-aminobenzoic acid.

Trimethoprim Blocks tetrahydrofolate synthesis through inhibition of the enzyme dihydrofolate reductase.
Dapsone Interferes with folic acid synthesis.

Isoniazid May disrupt pyridoxal or NAD metabolism and functioning. Inhibits the synthesis of the

mycolic acid “cord factor.”
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Table 35.1

Properties of Some Common Antibacterial Drugs

Drug Primary Effect Spectrum Side Effects®
Ampicillin Cidal Broad (gram +, some —) Allergic responses (diarrhea, anemia)
Bacitracin Cidal Narrow (gram +) Renal injury if injected
Carbenicillin Cidal Broad (gram +, many —) Allergic responses (nausea, anemia)
Cephalosporins Cidal Broad (gram +, some —) (Allergic responses, thrombophlebitis, renal injury)
Chloramphenicol Static Broad (gram +, —; rickettsia and Depressed bone marrow function, allergic reactions
chlamydia)
Ciprofloxacin Cidal Broad (gram +, —) Gastrointestinal upset, allergic responses
Clindamycin Static Narrow (gram +, anaerobes) Diarrhea
Dapsone Static Narrow (mycobacteria) (Anemia, allergic responses)
Erythromycin Static Narrow (gram +, mycoplasma) (Gastrointestinal upset, hepatic injury)
Gentamicin Cidal Narrow (gram —) (Allergic responses, nausea, loss of hearing, renal damage)
Isoniazid Static or cidal Narrow (mycobacteria) (Allergic reactions, gastrointestinal upset, hepatic injury)
Methicillin Cidal Narrow (gram +) Allergic responses (renal toxicity, anemia)
Penicillin Cidal Narrow (gram +) Allergic responses (nausea, anemia)
Polymyxin B Cidal Narrow (gram —) (Renal damage, neurotoxic reactions)
Rifampin Static Broad (gram +, mycobacteria) (Hepatic injury, nausea, allergic responses)
Streptomycin Cidal Broad (gram +, —; mycobacteria) (Allergic responses, nausea, loss of hearing,
renal damage)
Sulfonamides Static Broad (gram +., —) Allergic responses (renal and hepatic injury, anemia)
Tetracyclines Static Broad (gram +, —; rickettsia and Gastrointestinal upset, teeth discoloration
chlamydia) (renal and hepatic injury)
Trimethoprim Cidal Broad (gram +, —) (Allergic responses, rash, nausea, leukopenia)
Vancomycin Cidal Narrow (gram +) Hypotension, neutropenia, kidney damage. allergic reactions

*Occasional side effects are in parentheses. Other side effects not listed may also arise.
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Nutrient agar plate

Inoculate culture

in 5 ml of
agar for overlay

@

Overlay plate

Antibiotic discs are placed on surface e s
25K

l Incubate for 24-48 h

Test organism shows sensitivity to some
antibiotics, indicated by inhibition of bacterial 77
growth around discs (zones of inhibition) after incubation
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Table 35.2 Microbial Sources of Some

Antibiotics
Microorganism Antibiotic
Bacteria
BEHE Streptomyces spp. Amphotericin B
Chloramphenicol (also synthetic)
Erythromycin
Kanamycin
Neomycin
Nystatin
Rifampin
Streptomycin
Tetracyclines
Vancomycin
Micromonospora spp. Gentamicin
Bacillus spp. Bacitracin
Polymyxins
Fungi
Penicillium spp. Griseofulvin
Penicillin
Cephalosporium spp. Cephalosporins
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o Y5 PTAE 2 (semi-synthetic antibiotics)
%%& (ampicillin)

6-Aminopenicillanic acid

' H
R— ﬁ)—'rN S. CHs
Ne4 h I_;‘COO‘(Na*, K*)
' B-Lactam  Thiazolidine
. ring ring
N-Acyl group

80



KEER

3% 3%

15%

[] Cephalosporins

(0)
17% 2 Macrolides

Bl Quinolones
1 Penicillins

] Aminoglycosides
14% :
79 ] Tetracyclines

[ Other

11%

Annual worldwide production and use of antibiotics.
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