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Tuberculosis is a debilitating disease from past to now, it still kills 2 million people annually 

worldwide.  Tuberculosis in humans and cattle is caused by Mycobacterium tuberculosis and 

Mycobacterium bovis, respectively; human leprosy is due to Mycobacterium leprae.  Ancient 

tuberculosis and leprosy infection can be detected by DNA amplification and mycolic acid lipid 

biomarkers.  Mycolic acids (MA) are essential components of mycobacterial cell envelopes, with 

characteristic long carbon chains (C70-90) that not present in uninfected mammals, so it can be 

used for direct detection of tuberculosis. Previous fluorescent derivatisation for HPLC analysis was 

not quantitative and the derivatives were labile; an alternative robust protocol is reported here. 

Liberated MA were converted to pentafluorobenzyl (PFB) esters, followed by reaction with 

pyrenebutyric acid (PBA) for fluorescence high performance liquid chromatography (HPLC). The 

procedure was applied to ancient skeletons or organs suspected to have been infected with 

tuberculosis and leprosy, and biopsies from cattle with bovine tuberculosis. Characteristic profiles 

of alpha-, methoxy- and ketomycolates were found in M. tuberculosis and M. bovis, but M. leprae 

lacked of methoxymycolates, as expected.  

The ancient tuberculosis of celebrated Granville mummy in the British Museum was 

confirmed. Leprosy was confirmed in some Hungarian skeletons, including some cases of co-

infection with tuberculosis. The facile detection of bovine tuberculosis in cattle offers a rapid 

positive diagnosis where infection from badgers is suspected. 

 

  

 


