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ABSTRACT

fsoxyl, 8 thiouras (4, 4" dissamyicxydiphenyithioursa) and new synthetic dervatives

wara [nvastigated n vitro for thalr antimycobactsnal activity against Mycobacterum
tubercuiosis, By emplaying the rapld micreplate alamar blue assay, isoxyl was shown to be
highly effective against Thal clinleal isolate of Mycobactarium lubsrowlosis with MIC of 0.30-

1.25 Llg/ml. Four new darvatives also exhibited potent activity against M. fuberculosis with
MIC In the range of 0.30-10.0 Halml, The setective mode of action of thiourea was
demansirated by whole cell labaling of M, lubarculosis with [1, 2 -G | ncetate, Analysis of
laboled fatty acids by thin layer chromatograpty (TLC) demonstrated the inhibitory affacts
an the synthesis of oleic acid, indicating & unique machansm of action, The spociflcity af

the Inhibition on olele ackd synthesis pointed 1o a A9 stearayl-desaturase as a drug targel,

The transcripis of fhe M fubsroulosis desAd, which encodes A9 stearoyl-desaturass, were
dolactad by raversd transchplion polymerase chan reaction (RT-PCR) demanstrating tho
exprosslon and imporance of anzymatic function. A new LightCycler real-time RT-PCR was
devaloped lor qguantitalva dotechion of mBENA of M, luborowlbsly desd 3, M, luberouios’s
RNA could be extractod by 1he uso of a modified commarcially ready-to use guanidine-
phenol extraction maethod, The singlo tubo reaction of real-ima RT-PCR was parformed in
fjlass capillary containing the 5YBR Green | dye as a dotaction signal. The amplification of
341 nuclestide reglon of the desAJ gene specific for M. tubarculosis by reak-time RT-PCR
demonsiraled that desAd transcripts were diminished in cells exposed 1o thioursa. Thase
raesults confirmed that thiourea is 8 novel antiuberculosis agent. which had spacific
machanisim by inhibiting the synthesis of oleic acid and slfected the expression of dosAd in
M. tuberewiosis. We proposa hera ihat thioureas serve 85 & promising compound for future
antituberculosis drug development and DesAd s a new therapautic target worthy for further
sludy,
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INTRODUCTION

tdentifying and understanding the funclions of specific ganss is a fundamental and
essential step to find and validate new targets for drug deslgn and development.
Elucidation of such genes can be approached by using molecular genetics, biochemical
analysis and enzyme inhibitors that affect the function of gene products. Such compounds
or drugs may selectively Inhibit specific targeted enzymes and theraby cause an
accumutation of precurser(s) and depletion of product(s) leading to an identification of the
mode of action of drugs and the specific gene that encodes the targeted anzyme,

A thiouraa, isaxyl (thiocariide; 4, 4" discamyloxy diphenyfthioursa), is known to be an
effactive anti-tuberculosts drug, active against & range of multidrug-resistant straine of
Mycobactarium tuberculosis, and has been used ciimically (Titscher, 1966; Urbancik, 1988
Urbancik, 1970). Litle was known of its moda of action. Recantly, it has baan shown that
axposura of M, luberculosis 1o an inhibitory level of 150 caused an accumulation of stoarle
acld concomitant with the depletion of oleic acld, Synthesis of mycolic acid s also affacted,
The anti-bacterial effect of 150 was reversed by supplomenting growth madium with olalc
acld. The spocificity of oloic acid Inhibition pointed to a A9 stearoyl-desaturase, an enzyma
that Introduces one doubla bond at carbon 9 of stearic acld 1o form olaie acid
as the drug target (Photsuksin, et al., 2003). Developmant of a call-free assay for /A9
desaturase activity allowed direct demonstration of the Inhibition of oleic acid synthesis by
1SO. The three putative fatty acid desaturases in the M. tuborculosis genome, desAf,
desA2, and desAl, were cloned and exprossed in Mycobacterium bovis BOCG. Whole call
labeling demonstrated increased synthesls of oieic acid only In the desA3 overexpressing
sirain and an increase in the minimal inhibltory concantration for 1SO (Phetsuksiri, et al,
2003). The resulls validated /A9 desaturase, DesA3, as a target of thiourea, In this study,
anlimycobacterial activities of thiourea and new derivatives against chinical [<olate of M.
lubercuicsis were evaluated and the effects of thioureas on the synthesiz of oleic acid and
on the expression of the desA3 gane, which is known to encode A9 desaturase in M.
tuberculosis were explored. This is the exient of pubiished work conductad on the naw drug
targat discovery and evalustion of efficiency of the thioureas as anti-tuberculosis drugs
waorthy of further developmenl



