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* The global increase in resistance to antimicrobial drugs, including the
emergence of bacterial strains that are resistant to all available

antibacterial agents, has created a public health problem of potentially
crisis proportions.

* Most pathogenic microorganisms have the capability of developing
resistance to at least some antimicrobial agents

* Itisthe emergence of multiple resistance, i.e. resistance to several types of
antibiotic agent, that is causing major problems 13! 35 8 ydas dSiiva yoawn
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Drug resistance

* Resistance represents a CHANGE from

susceptible phenotype to a less susceptible
phenotype that leads to THERAPEUTIC FAILURE
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Usage of antibiotics )l antimicrobial

Overuse and misuse of antibiotics by patients Il &gasd galyy
Misdiagnosis of infections and incorrect prescription resistance
Misuse of antibiotics in animals

Lack of tools to monitor antibiotic resistance

Lack of coordination between stakeholders.

Patients should finish the prescribed course of antibiotics even when
they already ‘feel better’

Antibiotics should only be used when prescribed by a doctor and
over-the-counter sales of antibiotics need to be closely monitored to

prevent misuse

People should not share antibiotics with others or use leftover
prescriptions




* Prevention includes: resistance @ sl Jasi 45

- Reduce incidence of infection through effective hygiene and infection
prevention and control .

- Appropriate Use of Antibiotics

- Use drugs combination

- Avoiding close contact with sick people

- better infection control in health care facilities

- immunisation programs l= (sl sl Scil

-tools to track resistance
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Antimicrobial resistance
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Antimicrobial resistance

* Antimicrobial resistance can be of two
1. Intrinsic or chromosomal (always expressed in the species),

It is the innate ability of a bacterium to resist a class Mol 839300 2ilas oSu
of antibiotics. l9dl 20 ol Lo @il lgdsen Lyyesdly

 Having features such as permeability barriers, a lack of susceptibility of the
cell wall, or ribosomal targets or enzymes production that make them
inherently insusceptible




Antimicrobial resistance
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A species may initially be susceptible to an antibiotic, but subsequently
develop resistance. Such acquired resistance may be due to a genetic
mutation within that organism, or may be derived from another organism
by the acquisition of new genes.

* a. Mutations
Happened in structural or regulatory genes can confer resistance
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Antimicrobial resistance
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* four major mechanisms of genetic - l/.‘é.;smid. -
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1. transformation, Resistance gene i 4
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2. transduction, o= '. - _, o
3. conjugation, <— ddyhall clg yean ol yS] ( X O . §°tﬁn
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* Conjugation and transposition are the P, Phage

most important clinically and often work
in tandem.
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Plasmid-Mediated Resistance

* Resistance plasmids (resistance factors, R factors) are

extrachromosomal, circular, double-stranded DNA molecules that carry the

genes for a variety of enzymes that can degrade antibiotics and modify
membrane transport systems.

* The transfer of plasmids by conjugation was the first discovered

mechanism for the acquisition of new resistance genes, and it continues to
be the most important.




Transfer of r-genes from one bacterium to another

* Conjugation : Main mechanism for spread of resistance

The conjugative plasmids make a connecting tube between the 2 bacteria
through which plasmid itself can pass.

* Transduction : Less common method

The plasmid DNA enclosed in a bacteriophage is transferred to another
bacterium of same species.

* Transformation : least clinical problem.

* Free DNA is picked up from the environment (i.e.. From a cell belonging to
closely related or same strain




Transposons and Transposition

Transposons containing resistance genes can move from plasmid to
plasmid or between plasmid and chromosome.

Most of the resistance genes carried on plasmids are transposon insertions
that can be carried along with the rest of the plasmid genome to another
strain by conjugation .

Transposons are sequences of DNA that can move around different
positions within the genome of single cell.

The donor plasmid containing the Transposons, co-integrate with acceptor
plasmid. They can replicate during co-integration
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Plasmid-Mediated Resistance

Plasmid-mediated resistance is very important from a
clinical point of view for three reasons:

(1) It occurs in many different species, especially gram negative rods.
(2) Plasmids frequently mediate resistance to multiple
drugs.

(3) Plasmids have a high rate of transfer from one cell to

another, usually by conjugation.
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FIGURE 11-1 Resistance plasmid (R plasmid, R factor). Most
resistance plasmids have two sets of genes: (1) resistance transfer
genes that encode the sex pilus and other proteins that mediate
transfer of the plasmid DNA duning conjugation, and (2] drug resis-
tance genes that encode the proteins that mediate drug resistance.
The bottom half of the figure depicts (from left to right) the genes
that encode resistance to tetracycline, streptomycin, penicillin
iP-lactamase), chloramphenicol, erythromycn, and gentamicin.

https://www.youtube.com/watch?v=n7Z5-mRB_gl
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* Resistance to antimicrobial agents typically occurs by one or
more of the following mechanisms:

1. Inactivation of the drug ol salgy Y JI (ySally yss Jazy ol
2. Alteration of the target <<< —————————— l9adl bliyl piasd 2.8
3. Reduced cellular uptake <——— porin protien J¥5 ;1o

4. Increased efflux _ ___ i3l 25 1ol z sl VS
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Mechanisms of resistance
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Mechanisms and examples of Drug Resistance

Mechanism Important Example

Drugs Commonly Affected

Inactivate drug Cleavage by -lactamase

Modify drug targetin bacteria 1. Mutation in penicilin-binding proteins
2. Mutation in protein in 305 ribosomal subunit
3. Replace alanine with lactate in peptidoghcan
4. Mutation in DNA gyrase
5. Mutation in RNA polymerass
6. Mutation in catalase-peroxidase

Reduce permeability of drug Muttation in ponin proteins

Export of drug from bacteria Multidreg-resistance pump

p-Lactam drugs such as penidillins, cephalosporins
Pemaillins

Amincglycosides, such as streptomycin
Vancomycin

Cuinolones

Aifampin

Isoniazd

Penicillins, aminoghycosides, and others
Tetracydlines, sulfonamides, guinclones




5 3 loeal b M 351



Artery Academy



