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Figure-4: Macromolecular composition of prokaryotic and eukaryotic ribosomes.
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Figure-5: Different antibiotics interfere with different stages of protein synthesis to fight bacteria.



Antibiotics /| 49> Wislow U asol> /[ polell auds

Modes of actions\3 é,0lxo Ayl al> ol \ Sl pole pud
Inhibition of nucleic acid synthesis 4355l (abea¥) gl byl o dlalal) a6 al) @liliaal) 4
(EX: Rifampicin, sulfa group , Trimethoprim , quinolones)

Salliy bl Slagleall jaan oline daiiag il aefedll (sgume e D) (5l 0sS] Bacteriostatic g5l (0 (1585 Lgale
tlgie degiia a8l LAY daa ) Calias
RNA Polymerase w.al_. abals) P e RNA s Je S5 @ Rifampicin - j

o8 a9% «(Bactericidal) L <l 58 Sl @il daagiyall Glabiadl) e de ganall o3a 245 :Quinolones dsgaas —
.Topoisomerase |V (,:D':Sj DNA gyrase ayl Jad ae lglalan clld g DNA (5961l (malall cheliad Janiiy de ganal)
Jesd byl a Topoisomerases. + i Slayl 48 ) type IV topoisomerase 5 DNA gyrases «lija (i

o ¢

c oY) S A et Gilas) 93 DNA (5951l aslall (Topology) (seidl S5l ) (Configuration) ds s e
B L (Oslsuss—4) gmb.&\ sl JSgd Gl pagall A So)lS aea Jo Gpnpu sadieall ligheisll anes (5530
) e 0SSy (DNA gyrasescilayl cilis Je paiddll e DA (e (gy5il) (aeall (3las 4-quinolones
(supercoiling) (lall Calll aial Loyl audais dauag 4l (gyrase A gene) A sasgll B iiaag A (iiasg Ao jd Gilas
tise & A Lejill claagll (Replication). cpuaadl cplaydll JHSs e )iV Juad ¢l (DNA) (555l (maall Logadl
O Jasuall a1 a5 V) fluoroquinolones s)slaall ciliglgun Sl (ala SB Caaa aa3 5 1350 (4-quinolones Ly
bacteriostatic Uafie (S dilad) & ilislgal) il .Topoisomerase IV ale sl @A JbSall aan sadgll WA Jiad
-(Figure-6) . (595l (aeall jlpal #3bal e 50l e muad Lavie Lyiill bactericidal DBl muay 4]y

© DNA molecule with no supercoils € DNA gyrase folds the molecule
across itself twice

, 09% SN
[ s l" ‘M*b ‘l
£
' Q ;«>

Jg
1 —F N

g\:‘\\':-;&f,O"' 5 cl’?
Q:‘ ‘1.,’ Two-strand cut (f/‘ “.
N _F VP

X &,
WL .
< <
@ DNA molecule with two negative €) Gyrase cleaves both strands,
supercoils passes the intact helix through

the break, and reseals the break

Figure-6: Mechanism of action of DNA gyrase, an E. coli DNA topoisomerase Il required for DNA replication.
Ciprofloxacin and related antibiotics prevent the resealing of the break in step 3.
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Figure-7: Sulfonamides and trimethoprim inhibit different steps in the synthesis of tetrahydrofolic acid.
Note the similarity between PABA (top left) and sulfa a drug (directl below PABA).
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Table 1. Summary of the mechanisms of action for different
antibiotic classes

Antibiotic Class (Example) Mechanism of Action
Aminoglycosides (Streptomycin) Inhibit protein synthesis
Cephalosporins (Ceftazidime) Inhibit cell wall synthesis

Chloramphenicol

Inhibit protein synthesis

Glycopeptides (Vancomycin) Inhibit cell wall synthesis
Lincosamides (Clindamycin) Inhibit protein synthesis
Macrolides (Erythromycin) Inhibit protein synthesis

Penicillins (Ampicillin)

Inhibit cell wall synthesis

Oxazolidinones (Linezolid) Inhibit protein synthesis
(uinolones (Ciprofloxacin) Inhibit DNA synthesis
Rifamycins (Rifampin) Inhibit RNA synthesis
Streptogramins (Synercid) Inhibit protein synthesis
Sulfonamides (Sulfamethoxazole) Inhibit a biochemical pathway

(Folic Acid synthesis)

Tetracyclines (Doxycycline) Inhibit protein synthesis
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Table 2. Antibiotic Spectrum of Activity

Antibiotics that primarily work on Gram-positive bacteria:

Bacitracin Penicillin
Clindamycin Vancomycin
Methicillin

Antibiotics that primarily work on Gram-negative bacteria:

Gentamicin Polymixin B

Antibiotics that work on Gram-positive and Gram-negative bacteria:

Ampicillin Erythromycin
Carbenicillin Streptomycin
Cephalosporins Sulfonamides
Chloramphenicol Tetracyclines
Ciprofloxacin Trimethoprim

Antibiotics that work primarily on the acid-fast organism,

Mycobhacterium tuberculosis:
Cycloserine Isoniazid
Ethambutol p-Aminosalicylic acid

Ethionamide Pyrazinamide




