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What is tuberculosis (TB)? 

Bacterial infectionBacterial infection
Caused by Caused by Mycobacterium tuberculosisMycobacterium tuberculosis
Damages a personDamages a person’’s lung or other parts of s lung or other parts of 
the bodythe body
Fatal if not treated properlyFatal if not treated properly



2 million death annually
1/3 world population infection

>1/3 in populous India and China

10 000 to 99 999

100 000 to 999 999

1 000 000 or more

< 1 000

1 000 to 9 999

No Estimate



Tools for better TB control

Diagnostics 

Isolation

Vaccine (BCG)

Drugs



Current drugs for TB

First Line:
Isoniazid, Rifampin, Streptomycin, Ethambutol, 
Pyrazinamide

Second Line: 
Amikacin, Kanamycin, Capreomycin, Cycloserine



Disadvantages of current drugs

Long duration and complex treatment 
caused  adverse effects and non-adherence 
to drugs
Drug resistance
Drug interactions between the anti-HIV and 
anti-TB drugs
Not effective for latent TB infection



Goals for new drug development

Shorten and simplify the treatment of active, 
drug-sensitive TB
Effective for drug-resistant disease
Develop drugs for TB patients co-infected 
with HIV
Shorten therapy of latent TB infection



Strategy for developing anti-TB 
drugs

Existing TB drugs optimized: Rifapentine

New chemicals addressing known targets: 
Gatifloxacin (GAT) and moxifloxacin (MXF)

New chemicals addressing novel targets: 
Malate synthase inhibitors



Rifapentine: long-acting

O'Brien RJ, Spigelman M. Clin Chest Med. 2005 Jun;26(2):327-40.

http://www.ncbi.nlm.nih.gov/pubmed?term=%22O'Brien%20RJ%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Spigelman%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
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GAT and MXF: potential candidates for 
shortening TB treatment thorough inhibiting 

DNA gyrase

Alvirez-Freites EJ, Carter JL, Cynamon MH. Antimicrob Agents 
Chemother. 2002 Apr;46(4):1022-5.
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Malate synthase inhibitors: potentially 
shorten TB treatment through potent killing of 

persistent bacteria

Smith CV, Huang CC, Miczak A, Russell DG, Sacchettini JC, Höner zu
Bentrup K. J Biol Chem. 2003 Jan 17;278(3):1735-43. Epub 2002 Oct 21. 
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http://www.ncbi.nlm.nih.gov/pubmed?term=%22Huang%20CC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Miczak%20A%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Russell%20DG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sacchettini%20JC%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22H%C3%B6ner%20zu%20Bentrup%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22H%C3%B6ner%20zu%20Bentrup%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22H%C3%B6ner%20zu%20Bentrup%20K%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract


TB drug candidates in clinical 
development

Ginsberg AM, Spigelman M. Nat Med. 2007 Mar;13(3):290-4.
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