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Introduction:

The discovery of antimicrobial agents chemical
compounds, which was secreted by some bacteria
and fungl In their surrounding envirnoment,
causes a revolution In treatment of Ilethal

Infectious disease nearly 80 years ago.

This discovery changes the treatment paradigm
and In some years later in antibiotic era scientists
sound a new dialoge that the century of infectious
disease IS gone.




This paradigm did not persist too long because
scientist founded that some microbes which
which were sensitive to certain drug, now
showing resistance or tolerance and the

infectious process doesn’t respond clinically
examp staphylococci and penicillin shigella and
sulfonamides...




e Microbes (Bacteria) get resistance by following
mechanisms.

e Production of Beta Lactamase :

This enzyme can destroy the Beta Lactam Ring
of Beta lactam drugs such as penicillins and
their derivatives, cephalosporin's (is generation)

etc...




The Fist mechanism for staphylococci resistance to
Beta lactams was this mechanism.

The second mechanism 1n resistance of staphylococci
was a change in penicillin binding proteins PbP in the
cell wall. PbP,,Confer resistance to bind with

methicillin and the long story of MRS was started.

Nowadays majority of staphylococci whether aurous,
Epidermidis which are found in hospital in hospital
environment are in this class MRS

MRSA: methicillin resistance staphylococci
MRSE: methicillin resistance staph epidermidis




The resistant gene are encode by plasmid and is
transferrable between related genera in the environment.

Those MRS which encode the mecA genes confer resistance
to methicillin and similar drug. Some Beta lactamase are
inhibited by antibetalactamase drugs, such as clavulanic
acid (Amoxicillin + clavulanic acid ) sulbctam (Ampicillin +

Sulbactam) Tazobactam ( Piperacillin + Tazobactam)




Addition of the above mentioned drug to main
antibiotic molecule help to destroy microbial Beta
lactamase and the main molecule is then able to
enter the bacterial cell wall and destroy it.

But MRS bacteria which become resistant by
change in target molecule ( PbPs) doesn’t respond
to these combinations.




Majority of Beta lactamase in class A most class
Beta lactamase are inhibited by clavulanicacid.

These Beta lactamases ( class A ) is not effective
on cephems ( cefoxitin - cefotetan ) class A Beta
lactamase include a wide variety of enzymes, like

penicillinase , ESBL, KPC

ESBLs like CTX-M is a plasmid encoded ESBL

commonly found in klebseilla pneumonia E coli
and other enterobacteriaceae.




ESBL can destroy or make changes in
cephalosporin's from 15t generation and this
phenomena ensure a big challenge in efficacy of
cephalosporin's in Vivo in treatment  of

infection caused by Enterobacteriaceae.




Ampicillin Beta lactamase are a group of Beta
lactamases that may be en coded by
chromosome and/or plasmid

These Beta lactamases are not inhibited by the

classical Beta lactamase inhibitors. But are
inhibited by boronic acid and cloxacillin.




Ampc Beta lactamases confer resistance against a wide
spectrum of Beta lactamase cephalosporins,
Cephamycin, azteronam but not cefepiem, cefepirome
(4t generation)

Ampc Beta lactamase is a hall mark of E, colaceae
Enterobacter aerogenes citrobacter frendi, serratia,
marsesence, providenceda, M organella proteus Spp,
pseudomonas aeroginosa, stenotrophomonas Spp




Mutational mechanism of resistance

Mutation occur in a subset of microbe population
may result in preserved cell survival in the presence
of antibiotics molecules.

Once a resistant mutant emerges, the antibiotic
eliminates the susceptible bacteria and resistant

mutant predominate.

Mutation may also modify antimicrobial taget
decrease in up take of drug by cell membrane and
activation of efflux ( pump out)




Fluor quinolone resistance can occur due to three
different mechanismes.

a- mutation in gene encoding the target site of FQ
( DNA gyrase, topoisomerase)

b- over expression of efflux pumps that extrude

the drug

c- production of protein that protect FQ target site
Ont




Modifications of antibiotic molecules:

a- chemical alteration of active site of drug
molecule by either a acetylation, phosphorylation
and/or alkylation.

These mechanism can be seen in adenylation

aminoglycoside, Lincosamide phosphorylation -
aminoglycoside, - chloramphenicol a acetylation -
aminoglycosides - chloramphenicol




WhyReésistance crisis is So important :

Distribution of antibiotic residual in water
source and food stuff.

Persistence of antibiotic molecules on agri
cultural products plants etc ...

Widely distribution of MDR bacteria in
hospital setting and clinics.
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Emerging pathogens and reemerging pathogens
with unknown pattern of sensitivity and
resistance.

Global travel which carry the resistant bacteria in
whole world.

Procedures which render host immune system
(immune Compromised ) prone the patient for
long hospital stay and acquisition of resistant
microbes.




All of them put pressure on surveillance and
epidemiology of resistance bacteria.

Resistant crisis is a catastrophe of the millennium
and of not stopped in some way the 4 th world
war WWII is a bioterrism of microbes against all
forms of life's.




