
Aminoglycosides, 
Tetracyclines,
Amphenicols, 
Macrolides, 
Lincozamides, 
Streptogramins & 
Oxazolidinones



Inhibition of bacterial protein synthesis





Aminoglycosides

System

Streptomycin

Amikacin

Kanamycin

Tobramycin

Sizomycin

Topic

Neomycin

Framycetin









Mechanisms of Resistance 

Three principal mechanisms have been established:
 (1) production of a transferase enzyme or enzymes 

inactivates the aminoglycoside by adenylylation, acetylation, 
or phosphorylation. This is the principal type of resistance 
encountered clinically.

 (2) There is impaired entry of aminoglycoside into the cell. This 
may be genotypic, resulting from mutation or deletion of a 
porin protein or proteins involved in transport and 
maintenance of the electrochemical gradient; or phenotypic, 
eg, resulting from growth conditions under which the oxygen-
dependent transport process described above is not 
functional. 

 (3) The receptor protein on the 30S ribosomal subunit may 
be deleted or altered as a result of a mutation.





Aminoglycosides  Side effects

Ototoxicity

Nephrotoxicity
Neuromuscular 

blockade



Amphenicols : 

CHLORAMPHENICOL
Chloramphenicol has a wide spectrum of antimicrobial activity

and is usually bacteriostatic (50S). 

Chloramphenicol is a bacteriostatic broad-spectrum

antibiotic that is active against both aerobic and anaerobic 
gram-positive and gram negative organisms. It is active also 

against Rickettsiae but not Chlamydiae. Most gram-positive 

bacteria are inhibited at concentrations of 1–10 mcg/mL, and 

many gram-negative bacteria are inhibited by concentrations 

of 0.2–5 mcg/mL.

H influenzae, Neisseria meningitidis , and some strains of 

bacteroides are highly susceptible, and for these organisms, 

chloramphenicol may be bactericidal. 



CHLORAMPHENICOL

Toxicity

1.  Gastrointestinal disturbances - superinfection, 
especially candidiasis.

2.  Bone marrow - Inhibition of red cell maturation 
leads to a decrease in circulating erythrocytes. 

3.  Gray baby syndrome - This syndrome occurs in 
infants characterized by decreased red blood cells, 
cyanosis, and cardiovascular collapse. 

4. Drug interactions - Chloramphenicol inhibits 
hepatic drug metabolizing  enzymes, thus increasing  
the elimination half-lives of drugs including 
phenytoin, tolbutamide and warfarin.

Gray baby syndrome 





Tetracyclines
Tetracyclines are active against many 
gram-positive and gram negative 
bacteria, including certain anaerobes, 
rickettsiae, chlamydiae, and 
mycoplasmas.

Mechanism of action

Tetracyclines are broad-spectrum 
bacteriostatic antibiotics 

Tetracycline inhibits protein synthesis by 
blocking the attachment of charged 
aminoacyl-tRNA to the A site on the ribosome.

 Tetracycline binds to the 30S and 50S subunit 
of microbial ribosomes. Thus, it prevents 
introduction of new amino acids to the 
nascent peptide chain.



 impaired influx or increased efflux by an active transport protein pump 
 ribosome protection due to production of proteins that interfere with 

tetracycline binding to the ribosome 
 enzymatic inactivation 

Three 
mechanisms of 
resistance to 
tetracycline 
analogs have 
been described: 



Pharmacokinetics
Tetracyclines differ in their absorption after oral administration and in 
their elimination.
Absorption after oraladministration is approximately 30% for 
chlortetracycline; 60–70% for tetracycline, oxytetracycline, 
demeclocycline, and   methacycline; and 95–100% for doxycycline and 
minocycline. 

Tigecycline is poorly absorbed orally and must be administered 
intravenously. A portion of an orally administered dose of tetracycline 
remains in the gut lumen, alters  intestinal flora, and is excreted in the 
feces. Absorption occurs mainly in the upper small intestine and is 
impaired by food (except doxycycline and minocycline); by multivalent 
cations (Ca2+
, Mg2+, Fe2+, Al3+); by dairy products and antacids, which contain 
multivalent cations; and by alkaline pH. Specially buffered tetracycline 
solutions are formulated for intravenous administration.
Tetracyclines are 40–80% bound by serum proteins. 





Tetracyclines  -Toxicity

 Gastrointestinal disturbances

Nausea, vomiting, and diarrhea, Tetracyclines alter the normal 

gastrointestinal flora

 Bony structures and teeth

(tooth enamel dysplasia and irregularities in bone growth)

 Hepatic toxicity 

(impair liver function and lead to hepatic necrosis)

 Renal toxicity

(renal tubular acidosis,  Fanconi’s syndrome)

 Photosensitivity

(skin sensitivity to ultraviolet light)

 Vestibular toxicity

 Teratogenic



MACROLIDES 

The macrolides are a group of closely 
related compounds characterized by a 
macrocyclic lactone ring (usually 
containing 14 or 16 atoms) to which 
deoxy sugars are attached. The 
prototype drug, erythromycin, 
which consists of two sugar moieties 
attached to a 14-atom lactone ring, 
was obtained in 1952 from 
Streptomyces erythreus. Clarithromycin 
and azithromycin are semisynthetic 
derivatives of erythromycin. 



Mechanism of Action & Antimicrobial Activity 

Erythromycin is active against susceptible 
strains of gram-positive organisms, 
especially pneumococci, streptococci, 
staphylococci, and corynebacteria. 
Mycoplasma pneumoniae , L pneumophila , 
Chlamydia trachomatis , Chlamydia psittaci, 
Chlamydia pneumoniae , H pylori, Listeria 
monocytogenes, and certain mycobacteria 
(Mycobacterium kansasii, Mycobacterium 
scrofulaceum) are also susceptible. 
Gramnegative organisms such as Neisseria 
sp, Bordetella pertussis, Bartonella
henselae, and Bartonella quintana as well 
as some Rickettsia species, Treponema 
pallidum , and Campylobacter species are 
susceptible. Haemophilus influenzae is 
somewhat less susceptible. 

The antibacterial action of erythromycin and other macrolides 
may be inhibitory or bactericidal, particularly at higher 
concentrations, for susceptible organisms. Activity is 
enhanced at alkaline pH. Inhibition of protein synthesis occurs 
via binding to the 50S ribosomal RNA. 
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