DIFFERENT CLASSES OF ANTIBIOTICS - AN OVERVIEW

'ﬁey: . COMMONLY ACT AS BACTERIOSTATIC AGENTS, RESTRICTING GROWTH & REPRODUCTION . COMMONLY ACT AS BACTERICIDAL AGENTS, CAUSING BACTERIAL CELL DEATH

f-LACTAMS AMINOGLYCOSIDES CHLORAMPHENICOL GLYCOPEPTIDES ANSAMYCINS STREPTOGRAMINS

CAN ALSO DEMONSTRATE
ANTIVIRAL ACTIVITY
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: All contain a beta-lactam ring : : All contain aminosugar substructures : = Distinct individuol compound -~
. EXAMPLES o's EXAMPLES - MODE OF ACTION .
. Penicillins (shown) such as e o Streptomycin (shown), neomycin, o Inhibit synthesis of proteins, .
: amoxicillin and flucloxacillin; : : kanamycin, paromomygin, : ® preventing growth, o
Cephalosporins such as cefalexin, S -

: : : 2 MODE OF ACTION : « Nolongerafirstlinedruginany  «
° MODE O'F ACﬂQN o o [nhibitthe synthesis of proteinsby o & weloped nation due to increased
: Inhibit bacteria cell wall biosynthesis. : : bacteria, leading to cell death. : * resistance and worries about safety. *
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SULFONAMIDES

. FIRST COMMERCIAL ANTIBIOTICS . . BECOMING LESS POPULARDUETO | . SECOND MOST PRESCRIBED =
. WERE SULFONAMIDES .- DEVELOPMENT OF RESISTANCE  + « ANTIBIOTICS IN THE NHS .
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«  All contain the sulfonomide group All contain 4 adjacent cyclic * * Al containa 14, 15-, or 16-membered *
. < hydrocarbon rings - macrolide ring ~
o EXAMPLES . .. .
«  Prontosil, sulfanilamide (shown), « » EXAMPLES . EXAMPLES .
. sulfadiazine, sulfisoxazole. * *  Tetracycline (shown), doxycycline, * * Erythromycin (shown), .
- S TCEOEAeTion 04 limecycline, oxytetracycline. 23 clarithromycin, azithromycin. -
+ Do notkill bacteria but prevent their + 5 MODE OF ACTION e MODE OF ACTION S
« growthand multiplication. Cause  « « Inhibit synthesis of proteins by « « [nhibit protein synthesis by bacteria,
* allergic reactions in some patients, * * bacteria, preventing growth, » « occasionally leading to cell death.  «
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« COMMON 'DRUGS OF LAST RESORT" o

Consist of carbohydrate linked to a
peptide formed of amino ocids
EXAMPLES
Vancomycin (shown), teicoplanin.

MODE OF ACTION
Inhibit bacteria cell wall biosynthesis.
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All contain an aromatic ring bridged by
an aliphatic chain.
EXAMPLES
Geldanamycin (shown), rifamycin,
naphthomycin,

MODE OF ACTION
Inhibit the synthesis of RNA by
bacteria, leading to cell death.

TWO GROUPS OF ANTIBIOTICS THAT §
ACT SYNERGISTICALLY

Combination of two structurally differing
compounds, from groups denoted A& B

EXAMPLES
Pristinamycin lA (shown),
Pristinamycin IA,

MODE OF ACTION
Inhibit the synthesis of proteins by
bacteria, leading to cell death.
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OXAZOLIDINONES

POTENT ANTIBIOTICS COMMONLY
USED AS 'DRUGS OF LAST RESORT'
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* Al contain 2-oxozolidone somewhere
2 in their structure
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EXAMPLES
Linezolid (shown), posizolid,
tedizolid, cycloserine.

MODE OF ACTION
Inhibit synthesis of proteins by
bacteria, preventing growth.
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RESISTANCE EVOLVES RAPIDLY
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All contain fused aromatic rings with a
carboxylic acid group ottached

EXAMPLES
Ciprofloxacin (shown), levolloxacin,
trovafloxacin,

MODE OF ACTION
Interfere with bacteria DNA
replication and transcription,

-

All contain a lipid bonded to a peptide
EXAMPLES
Daptomycin (shown), surfactin.

MODE OF ACTION
Disrupt multiple cell membrane
functions, leading to cell death.
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AGENTS AFFECTING THE
CELL WALL

B-LACTAMASE
INHIBITORS
] S - o
— Sulboctam
. Bacitracin - Tazobactam
. Vancomycin
~ Daptomycin
| PENICILLINS CEPHALOSPORINS CARBAPENEMS MONOBACTAMS
- Amoxicillin ~ Ertapenem = Aztreonam
—  Ampicillin = Imipenem/cilastatin®
- Dicloxacillin ~ Meropenem
— Indanyl carbenicillin
[ :x'” 15t GENERATION 2nd GENERATION 3rd GENERATION 4th GENERATION
. Penicillin G . Cefazolin . Cefprozil _ Cefixime
— Penicillin V . Cephalexin . Cefuroxime . Cefotaxime
. Plperacillin . Cefoxitin . Ceftazidime
. Ticarcillin . Ceftibuten
_ Ceftizoxime
. Ceftriaxone
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Cell Wall Synthesis

Folate synthesis
Sulfonamides

30S subunit

Tetracyclines
Aminoglycosides

Nucleic Acid Synthesis

Macrolides
Clindamycin
Linezolid
Chloramphenicol
Streptogramins

Protein Svnthesis |
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