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Summary: Mycobacterial mycolic acids as immunoregulatory lipid antigens

in the resistance to tuberculosis

By: Dismore Gilbert Ramathudi Siko
Promoter: Prof. Dr. J.A. Verschoor
Co-promoter: Dr E. Johannsen

Department: Biochemistry

Qualification: Doctor Philosophiae (Biochemistry)

Tuberculosis has returned with vengeance mainly due to the resurgence of multi drug
resistant strains incurred by non-compliance to the 6-9 months chemotherapy
programme. Co-infection with HIV, which disorientates the immune response, has
aggravated the situation. This study was built on previous observations that indicated that
the major lipid cell wall component of M. tuberculosis, i.e. mycolic acids, a wax that
envelopes and protects the bacillus from the hostile host immune system, can be purified
and administered to animals for protection against subsequent tuberculosis induction. It
was established in this study that mycolic acids pre-treatment can significantly protect
mice upon subsequent intranasal infection with M. tuberculosis and that this protection is
not attributed so much to the T helper cell immunity, but rather through induction of
innate immunity. In the murine AIDS model, innate immunity induced by mycolic acids
pre-treatment was not enough to protect the virally immunocompromised mice against
subsequent M. tuberculosis infection. Mycolic acids administration in mice did not
support tuberculosis chemotherapy to enable shortening of the duration of chemotherapy.
In human tuberculosis patients, antibodies to mycolic acids could be measured in a
specially adapted configuration of a resonant mirror biosensor. The preliminary

investigation opened up the possibility that the prevalence of anti-mycolic acids
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antibodies in tuberculosis patients may be measured as a surrogate marker for
tuberculosis infection. An apparent cross-reactivity between mycolic acids and
cholesterol in binding to tuberculosis patient antibodies may provide far reaching insight
in the role of the mycolic acids in the cell wall to facilitate infection. This research
contributed significantly to the understanding of the host-pathogen interaction in

tuberculosis, to open up fresh approaches to improved diagnosis and chemotherapy.
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Opsomming: Mikobakteiéle mikolsure as immunregulatariese lipied-

antigene in die weerstandigheid teen tuberkulose.

Deur: Dismore Gilbert Ramathudi Siko
Promotor: Prof. Dr. J.A. Verschoor
Medepromotor: Dr. E. Johannsen

Departement: Biochemie

Kwalifikasie: Doctor Philosophiae (Biochemie)

Tuberkulose is terug met mening, hoofsaaklik vanweé die herlewing van multi-drogery-
weerstandige patogeenstamme deur die onvoldoening aan die 6-9 maande lange
chemoterapie-termyn. Ko-infeksie met HIV, wat die immuunrespons versteur, het die
toestand vererger. Hierdie studie is gebaseer op vroeére waarnemings wat daarop gedui
het dat die dominante lipied-selwandkomponent van M. tuberculosis, d.i. mikolsure - 'n
was wat die basillus omhul en beskerm teen die vernietigende immunstelsel van die
gasheer - gesuiwer en toegedien kan word aan proefdiere om beskerming te verleen teen
daaropvolgende tuberkulose-induksie. Daar is met hierdie studie vasgestel dat voor-
infeksie behandeling met mikolsure muise aansienlik kan beskerm teen daaropvolgende
intranasale infeksie met M. tuberculosis en dat hierdie beskerming nie soseer te wyte is
aan die T-helpersel-immuniteit nie, maar eerder deur die induksie van ingeskape
immuniteit. In die muis-VIGS-model, was die ingeskape immuniteit, geinduseer deur
voorbehandeling met mikolsuur, onvoldoende om teen M. tuberculosis infeksie te
beskerm in die virale immuunverydelde muis. Toediening van mikolsure aan muise het
nie die effektiwiteit van chemoterapie ondersteun om 'n verkorte duur daarvan moontlik
te maak nie. In mens tuberkulose-pasiénte kon teenliggame teen mikolsure aangetoon
word in ‘n spesiaal aangepaste konfigurasie van die resonante spie€lbiosensor. Die
voorlopige ondersoek het die moontlikheid onthul dat die bestaan van anti-mikolsuur-
teenliggame in tuberkulose pasiénte gemeet kan word as 'n surrogaatmerker van
tuberkulose infeksie. 'n Oénskynlike kruis-reaktiwiteit tussen mikolsure- en cholesterol-

binding aan tuberkulose-pasiént-teenliggame kan verreikende insig verleen aan die rol
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van mikolsure in die selwand om infeksie te bevorder. Hierdie navorsing het bygedra tot
n beter begrip van die gasheer-patogeen interaksie in tuberkulose, ten einde vars

benaderings te skep vir verbeterde diagnose en chemoterapie.
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