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J_ _'ba5|cs are easy: The bacterium is swabbed
n’the agar and the antibiotic discs are placed
"“’ - on top:

» The antibiotic diffuses from the disc into the

agar In decreasing amounts the further it is
away from the disc.



ENORaniSM, IS cilled ormgﬁeéiﬁ‘«th‘@—
| ratlon of ' the: antibiotic, there will
!‘Mﬂﬂiﬂiﬁ-ﬂmmediahe_ar.ea-
JrJJr G the disc: This is called the zone of

JIJJJJF tlon

m-w Zone sizes are looked up on a
_dardlzed chart to give a result of
n5|t|t|ve resistant, or intermediate.
= Many char 'S have a corresponding column
- that also gives the MIC (minimal
inhibitory concentration) for that drug.
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*.You, iII need to subculture the ggialated
pECtERUm (fromyear, Nos throa ES
Rto. a fresh TSB medlum In order to
JEVERa young cl Urertor run' the  antibiot

SENSIt \/lty test.

SSEVe you made sure that the culture is a
Cip "COccus, catalase +? Is it growing well
,,';' ‘the TSB broth7

‘-/ _’_

OThe Mueller-Hinton medium being used
~ for the K-B is very high in protein, in
' particular.






HE PROCEDURES"™

srarMuellersHintensplateswithreach ofethe

teria. Dip a sterile swab into the broth and

XPIESS any excess moisture by pressing the
Bragainst the side of the tube.
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BS\iab the surface of the agar completely (you

e

== do not want to leave any unswabbed

= agar areas at all). In the pictures above and

- Dbelow, you can see what happens when the
plate is not swabbed correctly with even
coverage of the bacterium over the entire
agar.



SEVATLET
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empletely swabbmg.ﬂag.ﬂﬁ?‘tﬁﬁ#"
it O ,_egrees ﬁﬁ"repeat the swabbing
process, (1 NECESSary to re=moisten™
WIE j ab) Run the swab around the
f“Jr(‘JI erence of the plate before
.JJ rdlng it in the discard bag.
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= _4-~ AIIow the surface to dry for about 5
minutes before placing antibiotic disks on
the agar.



55 THE ANTIBIOTIC DI
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BAHE antibiotic dispensers have 8 antibiotic cartridges
ethem.  Iff you do not see 8 disks come out onto
yourragar plate; you will have to manually remove the
Santiviotic from a free cartridge.

-ach free antibiotic cartridge should have a little
= .,‘:‘metal arm that allows you to dispense the disc right

'cf

- onto the agar. Lightly touch each disc with your
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-~ sterile inoculating loop to make sure that it is in good
: contact with the agar surface. Incubate upside down
and incubate at 37 ° C.






INTERPRETATION:

) PJ,ace,--t 8 'metric ruler across the zone of inhibition, at
WEpWIdest diameter, and measure from one edge of
WIENZONE! to) the other edge. HOLDING THE PLATE UP
U‘ HE LIGHT MIGHT HELP.

o ek :dISC diameter will actually be part of that
»-a imber.  If there is NO zone at all, report it as 0---
— -feven though the disc itself is around 7 mm.

—-’”"07 Zone diameter is reported in millimeters, looked up on
~  the chart, and result reported as S (sensitive), R
(resistant), or I (intermediate).

——
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onaathe, results for your sampledin: the
bI below.

- S

Antibiotics isolate 1 isolate 2 \

zone
diameter

S,R,orl zone diameter| S, R, orl




ZONE SIZE INTERPETIYE CHART FOR THE KIRBY-BAUER TEST

ANTIMICROBIAL AGENT mm
or less

amoxicillin (Staph) 19

am oxicillin {other backeria) 13
ampicillin {Staph) 25

am picillin {other bacteria) | 11

carbenicillin {Pseudomonas) | 13

carbenicillin {other bacteria) | 17

cefoxatime 14

cephalothin 14
chloramphenicol 12
erythrom ycin 13
gentam ycin 12
methicillin {used For Staph

only)
penicillin P 28

streptomycin S 11

sulfam etho xazole-
trimn ethoprim

tetracycline TE 14

M {or DP) =

SXT-TMP 10

R = resistant I = intermediate
MS = moderate sensitive.




MAntimicrobial Chemotherapy..
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2 [rje rf’é Use' of antimicrobial” chemotherapy
Jr,Jrse,r the clinical use of sulfonamide In
'ch but "the golden age" of antibiotics began
~yieg] ' the production of penicillin in 1941,
SWhen! this compound was mass produced and
,._fzj "ﬁrst made available for limited clinical trail.

= Nowadays at least 30% of all hospitalized
patients receive one or more courses of
antibacterial chemotherapy.




gnenc eal angmlcroblalmta”

agent WhICh shows selectlve
EJ = this means that the antimicrobial
dgent r must produce toxic effect only on
i1 -roblal cells but not on host cells. The
iilSlblIlty of such selective toxicity
'""depends primarily on the existence of
~ biochemical and structural differences
between the microbial cell and the host
cell.
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For examplgﬁ
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| 1al agents that act via inhabiting
rlal cell wall synthesis will show
sctive toxicity where this cell wall
n mammalian cells.
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e, term  antimicrobial ﬁ%’n@gﬂier%
‘nclué not ~only.  anti S (which
,)e ! " Iiving 'icroorganisms such as
dacteria, fungi, and actinomycetes e.g.
e _-"II‘IS cephalosporins, tetracyclins,
| C.) but also applied to the use of
?‘ ynthetlc chemicals (such as
~saulfonamides, trimethoprim, and

guinolones).
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dntibacterial ™ agents: are  either
Gtericidal agent (destroy the bacterial
) and/ or bacteriostatic (they only
bit the growth of bacterial cells).
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Why antimicrobial o
chemotherapy? —

SMnumicrobial agents  exhibit  selective
"JAJ(“JI“ It interferes at a concentration
LOIENd ted by the host, with some metabolic
0 ,,synthetlc process that exist only in the
ﬁECtIOLIS organism not in the cells of the
hest It acts.
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Siibition ofice wallasynth

Alteration: of cell” embrane"permeablllty or
RIS CUVESSSGraRS POt across 1‘

e brane

rrmle of protein synthesis, inhibit
‘slatlon transcription of genetic material.

nhlblt nucleic acid synthesis.
— Competltlve inhibition with PABA in sulfa.
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1on of; Antimicrogialr-
qgents e

o

IRWAGGORAINgG Lo the spectrum against bacteria:

A Janefi ‘étting mostly against Grame positive bacteria
2igy, penicillin' G, erythromycin, vancomycin.

ents acting mostly against Grame negdative bacteria
., dminoglycosides and polymyxins antibiotics.

o fﬁBroad spectrum  antibacterial agents e.qg.,
— chlorampheniclo and tetracyclines. They act against
both Grame positive and Grame negative bacteria.
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bﬂMmg to the:mechanism of;
action: —

SEVmchrantibacterial agents affect bacterial cell membrane
rn r*ﬁ]r* ne

E ,mjr otics |nclud|n the polymixins and gramicidin act b
ntérfering with e functioning of the bacterial cell
nern ibrane by mcreasm its permeability. Gramicidin is one
S0of-a family of cyclic decapeptides active against Gram-
95|t|ve bacteria.
";:“I-— ==
— o Polymixins have a smaller peptide ring attached to a
- peptide chain ending with a branched fatty acid. They act
I::ecmcally against Gram-negative bacteria, although
emically modified derivatives do have a broader spectrum
of activity. These antibiotics are toxic to humans and are
NOW rare y used in clinical practice.



What'inhibits bacterial cell ~
wall ,g@ﬂthes-is?{ p—

—

RPEptdoglycan is an exclusively bacterial polymer
gERser potentially: should provide an excellent
LieigEor selective chemotherapy. Peptidoglycan
[Selnigque among biological polymers because it
scontains both L- and D- isomers of its

= e
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= constituent amino acids.

~ e Antibiotics may act at several stages during
~ peptidoglycan synthesis. Some are valuable
chemotherapeutic agents; others are too toxic

for human use.




B- lactams
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2 [rje ,51- am group. of: ant|b|0t|cs Includes an
SHOMTIOUS Sidiversity oft natural and' semi-synthetic
sompounds that inhibit several enzymes
J:jt‘e lated with the final step of peptidoglycan
=Y ithesis. All of this enormous family is derived
=3 rom a B-lactam structure:

=3 Cllnlcally useful families of B- lactam compounds
~include the penicillins, cephalosporins,
monobactams and carbapenems.

—




IlENtangets for P-lactam drugs awi%
DINAING" proteins’ (PBR:s), so calledMecatise they bin

auioactive  penicillin “"and" can. be  detected Dy

BEENISEparated electropnoretically.

IHERPENICIllin® binding proteins: have transpeptidase or

salOXYPEPLidase activity and they act to regulate cell

Sizerand shape. They are also involved in septum

ionmation and cell division.

==wEBactenia have several individual penicillin  binding

= proteins, each with a separate function. Conventionally

~  these are numbered according to size, with PBP 1 as the

-~ largest protein. The PBP 1 of one bacterium will not

necessarily have the same function as the PBP 1 of a
different organism.

slttorzclldelrzlon' o e[Sls e Walldr) ezleterl
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SRIENSEIactam. antibiotics. . may, .W‘ﬁ%’n‘ﬁaﬂr
tondifferent penicillin® binding proteins and at
IElEthalsconcentiaticnsymays calse alterations, .
fpcEllfmorphology.
Fofdexample, mecillinam binds preferentially to
zsererichia coli PBP 2 and causes spherical cells
Storform, Whereas cephalexin causes Escherichia
;_77.'-"71:0 grow as filaments as a result of its
= preferential binding to PBP 3. This indicates that
~~ PBP 2 in Escherichia coli is involved in cell
elongation whereas its PBP 3 is has a role in the
cell division of this bacterium.
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actam antibiotics also stimulater ‘hh"f
20l autolysins. These! ymes t

ison5|ble for fhe natural turnover of cell

: __ T‘F};s activity is stimulated by [(-lactams, causing

- a breakdown of peptidoglycan and leading to
osmotic fragility of the cell and ultimately to cell
lysis.



‘ancomycin 2
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EENIIERMOlEcUler of vancomycin s relatively” large. The
clrtief .]f* » tor prevent peptidoglycan subunits from being
guEedstor the growing cell wall polymer. This is
slgeoigsle lshed by vancomycin binding to the D-alanyl D-
dlcing ‘residue of the lipid-bound precursor.

— =" ts =_pT|mary activity Is agalnst Gram-positive bacteria. It
-flsf,partlcularly useful in the treatment of serious

—
—
_am———

s —

’”_”: - staphylococcal infections. In these cases, it is given

-

= either intramuscularly or intravenously since it is not
absorbed from the gut. It is also used for the treatment
of  pseudomembranous colitis caused by Clostridium
difficile when it is administered orally.



Cycloserine —

———

ilE simple, C cllc'molecule c closerine is an
Jf]J]Jrl'« ialal fere n' Wie
SUEPSH 1N peptldoglycan S nthe5|s IS a
(“om,)a Inhibitor of the racemase that
cORVErts: L-alanine to Dalanlne and it also

PIEVENTS the action of the D-alanyl D-alanine
= synu Etase.

Tihe stable ring structure of cycloserine holds the
=’—"": molecule in a sterically favourable position,
: E rmitting preferential binding of this compound
oth to the racemase and to the synthetase,
rather than their natural substrates.

w,,




SHlIIsTresults in gO! !!!petlthnﬁ'"

'h ek -,enzymes Cycloserine

JrJrC\" and IS not  usec
\,,«:ar),, for the treatment of drug-resistant
W, /rur acterium. tuberculosis, or in other
ijr\-: Ireatening iInfections where

R

rnatlve therapies have failed.



Which antibacterial a ? ~
..J'.-r - = gsu.fhs‘?ﬁh'
mhibitors of protein synthesis?

r " Aminoglycosides
2 Trie z noglyc05|des are a clinically important group of
gRLBIGLICS that have a broad-spectrum of activity and
iiitaare bactericidal in action. The family includes
st ptomycm gentamicin, tobramycin,
= kKanamycin, amikacin and netilmicin. The

‘E’l~

,,__.z—aﬂammocyclltols such as spectinomycin are closely

_-".

“related and have a similar mode of action.
- Aminoglycosides have a variety of effects within the
bacterial cell but principally they inhibit protein synthesis
by binding to the 30S ribosomal subunit to prevent the
formation of an initiation complex with messenger RNA.




N

ey also cause mlsreaj:lmgrﬁ" Jdﬂﬂlj"”
HESSEnger RNA “message, leading| to the
I)rJrlc OO ONSENSE PEPLICES ARother
Jrrw tant function of the aminoglycosides

S rr. : ~they INCrease membrane leakage.

S Antibiotics such as gentamicin and
f 'a’ﬁamycm exist as mixtures of several
_:'_c_Ioser related structural compounds;
— those like netilmicin and amikacin have

a single molecular structure.



SNATIINGGC ycosides_’alre toxic..tojlf' :
ealiSINgG problemS‘WIth kldney flnction and
JJJ’J’J theserght I Rerve Tihis
Eads to hearing Ioss and balance
JJHJ(“I tles

SHhe” therapeutic use of the
‘,""«”"";’ | ﬁ?n'og lycosides requires careful
— -momtorlng to ensure adequate therapeutic
- levels are maintained, without the
accumulation of the drug to toxic levels.
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Tetracyclines —

. —

T e —

Letrec _wﬂmﬁm@ms_.
/€ a ToUr-rng’ structure. They are broad-

'.__ agents tnat inhibit binding of the

upon removal of the drug. The clinical
— --"azel of tetracyclines is generally confined to
} adults.

® This is because tetracyclines affect bone
dﬁ\lldelopment and can cause staining of teeth in
children



Chloramphenicol =

T e
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Sy n_» "Proad-spectrum’  Dacteriostatic’  agent
mphenlcol IS toxic to humans. It has
_)een I€cognised as a cause of aplastic anaemia
JJ’]J SO its use is confined to life-threatening
lfections where no alternative therapy is
— EERE

‘/“‘

:«-,. f'acts bz binding to the 50S ribosomal subunit
~ and blocking the formation of the peptide bond
~ by Inhibiting peptidyl transferase activity. It is a
potent inhibitor of mitochondrial protein
synthesis in eukaryotic cells.




des and Iincosapide;—

ru\m ) Iarge actone ring structure. These may
e _I.'_ or 16-membered rlngs The most widely
Usee] " fmacrolides are rythromycin  and
,-romycm These are r elatively non-toxic
rbIOtICS most active against Gram-positive
&= bacteria. Erythromycin is, however, the
ftreatment of choice for Leglonnalres disease

~ caused by the Gram-negative bacillus Legionella

pneumophila and it Is also active against

Haemophilus influenzae, another Gram-negative

bacillus.

e lriles-arm-gmup-ef-ant-lblotqes-that_--
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EIEIremycinsbi te: th
SUbinit and ts either

rrJfJf‘—‘fJSQ »“\ "\\c.' -";' SlOCAtior
Jerm Ept|de

peptidyl.
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‘Fusidicacides

SE: hrJ Steroid antibiotic fusidic acid is used
1O r): Gram-positive infections. It acts
£)e) eventlng translocation of peptidyl
tRINA. Resistant mutants may easily be
,,ected even during therapy and
" therefore fusidic acid s usually
administered in combination with another

antibiotic.




trep;ggra mins~ -

J rna\ StrEptogramins fallfinto two groups A and
BRSireptogramins belonging to Group'A have a
ErGe. '.:; non-peptide ring, which IS
90 /l nsaturated.

J S togramms related to streptogramin B are
;:‘cv peptides. They differ in their modes of
—= ’é‘ctlon dlthough both inhibit bacterial protein
~ synthesis. Group A streptogramins distort the
— ribosome to prevent binding of the t-RNA; Grou
B streptogramins are thought to bloc
translocation of the growing peptide.

P
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A/ i ' are
Which antibacterial agentsare -

Ink |b|tors$~bf nucle'ic!aud
- atabolism?

2\ Jf“ll—‘ " acid metabolism may be interrupted at
me ) steps Antibacterial agents show selective
= 1t|ty either because humans lack the
éﬁetabohc processes that act as targets, or
- because the bacterial targets are much more

~ susceptible to particular chemicals than their

eukaryotic counterparts.




ulphonamides and,
trlméthoprlm

«b"

—

0 rlusglelgls ‘are unable tor make folic acid, a precursor of
rurme ynthe5|s We reqguire an exogenous supply of this
NELEblile obtained from our diet. Many bacteria are,
JOWEV e, able to generate folic acid from parg-amino
Jer 0IC aC|d (PABA) and this pathway provides a target
= ~synthetic  antimicrobial agents like  the
,,su1phonam|des and trimethoprim. Sulphonamides
= act by inhibition of dihydropteroate synthetase because
it acts as a structural analogue of the normal substrate,
PABA.

e [rimethoprim inhibits dihydrofolate reductase, the next
step in the folic acid biosynthetic pathway.
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-
ifimethoprim was first introduced to, be! Q'hiﬂ—
GOIMPINAtIoN" With Stlphenamides etentiate™ their
geuVIbY. Studies off thercembination: /2 vitro shew: that
LHERGOMBINAatIeN IS Synergistic. Ihis. means, that: the
SOIIIIIEC R CUVILY 0T EHIE U UIGSHS TOrEr EffectiVETtian the
aeeIuVES action’ of the individual components. The
SYHENaism: ebserved /i vitro, however depends upon
figitEning a critical' ratio of the two antimicrobials.
BEGaUSE Off pharmacological constraints, this cannot be
genieved: int the body, raising doubts about the
E=Synergism /11 Vivo.

—

==
S
=0 = -

== S=Elrthermore, using two agents for chemotherapy

= sjgnificantly increases the risk of the patient developing

~~  an adverse reaction to the treatment. Such arguments
led to the introduction and successful use of
trimethoprim as a single agent.



: Quj@'lanes-‘) e

iall 'DNA exists in a supercoﬂed form and
't'r yme DNA gyrase, a topoisomerase, IS
FEsponsible for iIntroducing negative supercoils
Jnrc he structure. Quinolone antibacterial drugs
~-:._«,.;- stichias nalidixic acid, norfloxacin, ofloxacin
= and mprofloxacm act by inhibiting the activity
~ of the bacterial DNA gyrase, preventing the
-~ normal functioning of DNA.
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HJH S do; possess DNA gy, iteis
puicturally  distinct: from  the bacterial
r]/\/rr andsiemainselnafiected by, the,
g euVIT oft quinolones.

J T nam ‘are broad-spectrum agents that
rJ,) I/ kil bacteria and are well absorbed
ier-oral' administration.

a-i'veruse of these drugs in certain
~ Sjtuations is selecting gquinolone resistant
mutants and these may threaten the long
term use of such compounds.




\_/\_/I] ch antibacterial age re..
Ihibitors of R‘NA metabolism?

ERIENC cterial DNA- -dependent RNA polymerase IS
JnnL)J edl by rifampicin but this drug has little
Sfiiecton’ eukaryotic cells. It is active against the
I aochondrlal RNA polymerase but its
= Denetration into mitochondria is so poor that it
= dlsplays very little activity in intact eukaryotic
~— cells. The action of rifampicin prevents
production of messenger RNA and thus
ultimately stops protein synthesis.




| - n—
glimically, rifampicin s usg;l!n!%a‘tiﬁﬁ"
WIBErculosis anﬁo_‘r ‘prophylaxis. against
MENNgecoccalmeEmngitis: Inrsuch cases,
NS offiered to close contacts of people
With the disease. The synthetic

ftibacterial nitrofuran compounds also




