Quinolones


1st generation:  
Nalidixic acid

2nd generation:  
Ciprofloxacin

3rd generation:  
Gatifloxacin

4th generation:  
Moxifloxacin, Gemfloxacin

Fluoroquinolones are bactericidal, with PAE against Gram- bacteria.
Fluoroquinolones inhibit prokaryotic Type II Topoisomerases.  These include DNA gyrase 
and Topoisomerase IV, which maintain DNA structure.  They are required 
for DNA 
and RNA synthesis and recombination.  Their proper functioning is ATP-dependent.


--Gyrase relieves positive supercoils



--Topo IV segregates replicating chromosomes
Fluoroquinolones stabilize the DNA-topoisomerase intermediate (the “cleavable complex”).  
The enzyme can’t re-ligate the DNA strands.  DNA polymerase then comes up the 
strand and crashes into this complex, causing a replication fork collision.  

The final outcome is irreversible DNA breaks.  
To do this, fluoroquinolones self-aggregate into tetramers.  One tetramer per gyrase.
If the primary target is gyrase, the drug is targeting Gram- bacteria.
If the primary target is Topo IV, the drug is targeting Gram+ bacteria.
Selective toxicity comes from the fact that although our Type II topoisomerases and gyrase 
have sequence homology, these drugs bind bacterial topoisomerases better.

Resistance comes from mutations in the gyrase or Topo IV enzymes themselves.  There 
is also rare plasmid-mediated resistance which can utilize various mechanisms.
Fluoroquinolones distribute very well in the body and have high bioavailability.  

They penetrate CSF and intracellularly extremely well.

Cipro is metabolized by Phase I enzymes.
Moxifloxacin is metabolized by Phase II enzymes.

**In renal failure, you must adjust the dose for all quinolones except moxifloxacin!
**In hepatic failure, you do not need to make any dosing adjustments!

Toxicities are rare.  Most common adverse effects are phototoxicity and GI symptoms.  Quinolones not used in people under 18 years due to possible arthropathy & tendon rupture.
Hemolytic uremic syndrome (HUS) was seen with temafloxacin after it was put on the market.  This underscores the importance of postmarketing surveillance.
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