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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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Factors Affecting Antibiotic Resistance
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Usage of antibiotics
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People should not share antibiotics with others or use leftover
prescriptions
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- Avoiding close contact with sick people
- better infection control in health care facilities

- immunisation programs —>@2=2d!
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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), B

Itis the innate ability of a bacterium to resist a class G VWA N RUVN
of antibiotics.

* 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 =M oaye ol Peniclivase  $=2" e L Gy iy e )
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IMicrobig| resistance
M( Q—kMUMiQm JUL On e

nism, or may be derived from another organism
by the acquisition of new genes. <
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* a. Mutations

Happened in structural or regulatory genes can confer resistance
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Antimicrobial resistance

b. Genetic Exchange

» four major mechanisms of genetic N pass
exchange among bacteria.

transformation,
transduction,
conjugation, Ly Pill;
Transposition.

———— e ——

« Conjugation and transposition are the
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. + Cirtwlar DA Contains Single and/

muliPle %U‘e QE&'SICMC‘Q/ ;[-c'r QQSISJS ank {ob"l'@

* 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.
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Transfer of r-genes from one bacterium to another
rb Pﬁm"“‘l‘ﬁ Mecheniom For~ Sﬁ‘eccunﬂ Amis) Regclonce

* Conjugation : Main mechanism for spread of resistance

The conjugative plasmids make a connecting tube between the 2 bacteria

through which plasmid itself can pass. Conyugphion ogls oy \ Pl o bube
(orid )

* Transduction : Less common method

The plasmid DNA enclosed in a bacteriophage is transferred to another
bacterium of same species. Ml xm\:&l’\t-’\»é;\ 6\3\»;1 _
o = Ry 3\ 8 \l‘-’JA
« Transformation : least clinical problemSes50 e LSJ)\‘P L"S‘SE\! o |
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« Free DNA is picked up from the environment (i.e.. From a cell belonging to

closely related or same strain ) ]
\
\—AQOA.:D CSP\\LS“S-‘ -en.;hs .__>31.\\3 el r_.s\.é-\ ‘\.\A\;l.\ J:_Eu AL

« N
k%\mph Q) Sefh \)b) CS*SJ ome Shin —)g.kib enviroment

Racictomce é@q j\_%lv lads \i;ﬁé\ ONA Qgtbs\iu u\ti\ ovB @jﬂ + 4
Qe

—»

CamScanner


https://v3.camscanner.com/user/download

CS =\ \r G 1 550y ResichueSene
Most of the rems&ce 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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How antibiotic resistance spreads emaL [
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Plasmid-Mediated Resistance

Plasmid-mediated resistance is very important from a

clinical point of view for three reasons: L) %93\350"1933& G
(1) It occurs in many different species, especially gram negative rods
(2) Plasmids frequently mediate resistance to multiple IR

i

]

drugs. BQCJU BQCJreﬂq
(3) Plasmids have a high rate of transfer from one cell to
another, usually by conjugation. A=t Plogmidd\i\ Yo
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Mechanisms of resistance
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1. Exclusion «— >\>: ( e and hich Codt Fuss)

« The cell wall, particularly the outer membrane, of gram-negative bacteria
presents a formidable barrier for access to the interior of the cell. Inability
to traverse the outer membrane is the primary reason most B-lactams are
less active against gram-negative than gram-positive bacteria.

This is a major reason for inherent resistance to antimicrobial agents, but
these transport characteristics may change even in typically susceptible

species due to mutations in the porin proteins
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1. Exclusion

E=S
. Exclusion barrier resistance. A, B, C, and D
o 9 =5 n B molecules are external to the cell wall here
a5 g " i (2} shown as what could be either the outer
;‘ 3 @ 2 » C”,i :E' T, membranc? (gram negatives) or the
ey A ;\ (&ﬁ‘,.\’ cytoplasmic memt_)ra-ne-. A molecules pass
FE: | % A7 Yok through and remain inside the cell, B
) ;“‘E_"} w'xf Lg | molecules are unable to pass due to their
’”, © ) s D size, C molecules pass through but are
. - - 2 transported back out by an efflux pump, and
" s O y p . D molecules must be pulled through by an
_ - S 2 & active process.
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2. Altered Target

* Antimicrobials act by binding and inactivating their target, which is typically
a crucial enzyme or ribosomal site. If the target is altered in a way that
decreases its affinity for the antimicrobial, the inhibitory effect will be
proportionately decreased.  “uaaal gl UV awibsohie J4 %

bl e w35 s\ FEI L il \Bigy e e Bl 2k
.o el }-_QJBQ; Sle (e Byl (e0o\s yi 722 ankibidhie !

« One of the most important examples of altered target involves the -
lactam family and the peptidoglycan transpeptidase penicillin-binding
proteins (PBPs) on which they act. Changes in one or more of these
proteins correlate with decreased susceptibility to multiple B-lactams.
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2. Altered Target

A normal transpeptidase or penicillin-
binding protein (PBP) is inactivated by
penicillin, but penicillin no longer binds
to the PBP with altered binding sites.

a ' A A o A & This PBP is still able to carry out its cross-
7 | o ‘::md A 5 P linking function so the B-lactam is no
. dan & ’ § W . ] W longer effective. Also shown is a terminal
B - ; S, AR amino acid substitution which will no
| 5 ‘ longer bind vancomycin
‘ro':{;m | /
a8 v
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3. Enzymatic Inactivation —P<te. bewmes Risichance. e

ankibiehic. by Secrefs B-Lockemese

Enzymatic inactivation of antimicrobial agents is the most powerful and
robust resistance mechanism. (3 <\ JE s onbibigke N Aesmd;m(\ﬁ:‘

B-Lactamases. B-Lactamase is a general term referring to any one of many

1””(%‘-%5&5“(%) %—)\A_J_eq— B—-Lod-om Nv\ﬂ -

bacterial enzymes able to break open the B-lactam ring and inactivate
various members of the B-lactam group.
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4-Modifying Enzymes /o0 seape

inactive. Phosphonlese | hﬂcf@X\‘j\"G&_M LS S o PAcN) =\eef
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The modifications take placein the cytosol or in close association with th
cytoplasmic membrane . (=»\5.% in ochive ¢ o biekic g+l

LC@Q} Qle.  ro LI U

Or amino groups on the aminoglycoside molecule. This chemically
modified aminoglycoside no longer binds to the ribosome

E.g different enzymes that acetylate, adenylate, or phosphorylate hydroxyl
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ANTIMICROBIAL STEWARDSHIP —» =it ) s <4
o Conte/  ankipiokic Pegeriphont Lo8ajd

_ arkibote ) tmPrafer~ ute T< 5o
The coordinated response to prevent antibiotic

resistance is called “antimicrobial stewardship.” Many
hospitals now have formal stewardship programs,
closely integrated with infection prevention teams
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