Antimicrobial agents




INntroduction

- Antibiotic chemical substance produced by vanous species

alf mMicroorganisms that 1s capable in

inhibiting the

xmall concentrations of

FErowth of other microorganisme:

= Semi-synthetic antibiotics synthetic derivatives of
naturally-occurrmng antibiotic:

= Chemotherapeutic agents- chemical antimicrobial

compounds




Introduction

= Antimicrobial agent- chemical substance produced by a
microorganism or wholly or partially by chemical synthess,
which in low concentrations, inhibits the growth of other
MICrOoOrganisms

= Bacteriostatic agents— antimicrobial agents that inhibit growth
and replication of bacteria; are non-lethal

- Bactericidal agents — antimicrobial agents that cause bacterial
cell death by inhibition of

= Cell wall synthesis
= Nucleic acd synthesis
= Protein synthesis



Introduction

Selective toxicity

- Highly effective against the micrabe but have minimal or no
toxicity to humans



Classification of antimicrobial agents

1. Targeted microorganisms
= Antibacterial agents

= Antifungal agents

= Antiparasitic agents

= Antimycobactenal agents
2. Mode of action



Antibacterial antimicrobial agents
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Beta-lactamase inhibitors
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Interference with cell wall

Z. Glycopeptides

Large molecules unable to penetrate

of Gram-negative bacteria

spectrum limited to Gram positive organi
Complex with the D Ala-D-Ala portion of th. el w

Precursor

Last resort for multi-dr UE resistant (
e.g MRSA, Enterococci

= Vancomycin
= Terwcoplanin
- Telavancin
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2. Disruption of bacterial membrane
structure

~ Palymopan B
= Calistin (Polymixin E)

* Denved from Baollus polyvmvxa

= Act like cationis detergents to distupt cell membranes

= bUmited spectra of activity and
dEQAINST gram-negative rods e-

SIENihicant toxicity (active
P. Fseudomonas sPP)
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Inhibition of protein synthesis

Aminoglycosides (Streprtomycin, NEeEonTyCcin,
kanamycin, gentamicin, amikacin, etc)

letracyclines

(tetracycline, doxycycline, mi nocycline,
tigecycline)



Macrolides (erythromycin, darithromycin, azithrorrycin)

Chioramphenicol, Thiamphemcool
Lincosamides (lincomycin. clindamycin )
Orarolidinones (linezolid)

Streptogramins (Quinupristin-dalfopristin)
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4 _Interference with nucleic acid synthes;

1. Sulphonamides and diaminopyrimidines

= Afftect folic acad metabolism
= Sulphonamides- analogues of PABA
= Sulllmethoxazole
- Sulfadoxine
= Sulfadiazine
= Diaminopynmidines- prevent reduction of DHF to THI
- Trimethoprnm
= Pynmethamine
= Cycloguamil




Interference with nucleic acid synthesi

Z. Quinolones

S

= Act on a subunit of DNA pyrase
= Nabidiac acd- active only against Gram-negatives
- !Il*f]'l:.'l dernvabives
= Ciprofloxacin
= DMloxacin

F. Nitroomidaroles

- 5 _rutroormidazoles

- Active only against anaerohbic, certain microasrophilic bactena

Metranidazole Ormiidazole

Nrmudazole Nimaorazole
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Antimicrobial combination results

- Synergism — the effect of the combination is greater than the
sum of the effect of its components penicillin +
aminoglycoside

- Antagonism — combination of antibiotics in which the
activity of one interferes with the activity of the other e.g. a
bactenostatic antibiotic like tetracycline combined with a B
lactam antibiotic like penicillin which acts on dividing cells






AnNntimicrobial resistance
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Mechanisms of drug resistance

= Inherent (natural) resistance
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Acquired mechanisms of antimicrobial
resistance

* Chromosomal-mediated MNMutation
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Acquired mechanisms of antimicrobial
resistance

2 _Alteration of target site
- Alteration of PBP the binding target site of penicillins in
VIKSA anad other penicillin-resistant bacterna

- Mutational changes 1n 320S nbasaoamal Dincding site e.B
resistance of Enterococa to Streptamycin
= Arminoglyco<ides ditered protesn in 30S nbosome
- Macolide- methylation of 23S ribosamal RNA. blocking

rythromyaoan binding (plasmid mediated)




Acquired mechanisms of antimicrobial
resistance

Alteration of metabolis pathway

c_2 ome sulphonamide-resistant bacteria do not require PABA

iNnstead, like mammalian cell< they turn to utilizing preformed
fohic acid




Acquired mechanisms of antimicrobial

resistance

1. Reduced drug accumulation
*Decreasing drug permeability

~change in the no. or character of ponn channels & . resistanc:
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“Increasing active efflux (pumping out using efflux pumps) of
the drugs across the cell surface e_g. tetracyclines




Others

= Overproduction of arget enzyme

= Sulphonamides increased levels of dihydropteroate
‘~\,’f1‘|'ll*[¢!‘-.l‘

inmethoprim increased levels of DHER

= Alteration of intracellular target enzyme
= Quinolanes modified DNA gyrase & tfopoisomerase |V

= Kifampicn altered DNA-dependent RNA palymerase
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ANntimMmic robial sus
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Antimicrobial susceptibility t

1. Qualitative methods
= Disc diffusion (Kirbvyv-Bauer Disk Diffusion
= Multidiss
= Singl L1sC
= Stoke's method-both test and caontrol organ

on the same plate

all=ik

= labDblet aimMfusiIon

= Gutter methoad

"Nutnent agar (NA) 1s used

sting(AS 1)



Factors affecting disc diffusion

pH of medium

Media components
=  Apgar depth, nutrients

Stability of drug

Size of inoculum

Length of incubation

Metabolic activity of organisms
Temperature of incubation



Antimicrobial susceptibility testing
2. Dilution methods

= Tube dilution method
- fﬂ"a[{.!F diIlution I'l'ii"l'!‘!'fi
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easure MIC and MBC
Minimum inhibitory concentration (MIIC)
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- Minimum bactericidal coOnNncentration loOwest concent ybion ot Nntib
that kills 99 o ' the imnoculurm
hlutions of iNn antimicrobial dEgent are added to a3 bhroth I aAgan
medium

A standardized INoculum is then

added (0.5 M arland)
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E-Test

A plastic stnp impregnated WITtHh antimie robial

IFent
~ Placed into <4B4ar inoculated with bacteria
" Diffusion into the media
= Caontinuous « “Jicentration gradient that vields 5 Quanutative
Measurement of the MIC value




Mechanism-specific test:

¥

*E.g. Nitrocefin disc for beta lactamase

pProduction. Nitrocefin
IS & chromogenic « ephalospaoarin

Positive
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