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Abstract

Tuberculosis (TB) remains the most frequent cause of death due to an infectious
disease throughout the world. Mycobacterium tuberculosis is the causative agent of
pulmonary tuberculosis and leads to an estimate of two to three milljon deaths
worldwide each year, Nevertheless, the capacity of human immune response to
eliminate M. tuberculosis or the virulence mechanisms used by the organisms to
evade these defenses are only poorly understood. Results from several studies
showed that host defense against M. tuberculosis infection may also occur by
apoptosis of mycobacteria-infected macrophages with little or no tissue damage.
However, M. tuberculosis has developed mechanisms to modulate inflammatory and
apoptotic responses in order to survive in host cells. Study of the mechanisms that
governs macrophage cell death during M. ruberculosis infection may contribute to
improvement in the treatment and prevention of tuberculosis.

The objective of this work was to study the apoptosis of M. tuberculosis-infected
macrophage in normal persons and tuberculosis patients in the present or absent of
10% pooled human AB serum. Monocytes were isolated by using gelatin/plasma-

coated flasks method. The average percentages of viability of adherent cells in
. normal persons and tuberculosis patients were 98.40+0.06% and 97.80+0.42%,

respectively. The average percentages of positive non-specific esterase staining in



normal persons and in tuberculosis patients were 92.8340.39% and 89.68+1.20%,
respectively.

Macrophages were infected with M. fuberculosis H37Ra or M. tuberculosis
H37Rv in the absent or present of 10% pooled human AB serum with the multiplicity
of infection (MOI) at 10 mycobacteria per macrophage. After incubation at 37°C, 5%
CO; for 4 hours, macrophages were stained for acid-fast bacilli to determine the
percentage of phagocytosis.  The average percentages of phagocytosis of
macrophages from normal persons to M. tuberculosis H37Ra and M. tuberculosis
H37Rv were 13.874+0.24% and 12.00+1.06%, respectively. In the present of
phagocytosis with 10% pooled human AB serum, the percentages of phagocytosis of
M. tuberculosis H37Ra and M. tuberculosis H37Rv were 33.74+1.62 % and
32.5741.22%, respectively. From tuberculosis patients macrophages, the average
percentages of phagocytosis of M tuberculosis H37Ra and M. tuberculosis H37Rv
were 12.94+1.85% and 11.20+0.72%, respectively. The percentages of phagocytosis
of M. tuberculosis H37Ra and M. tuberculosis H37Rv in the present of 10% pooled
human AB serum were 32.50+0.58% and 30.06+1.18%, respectively. The average
percentages of phagocytosis of M. tuberculosis H37Ra and M. tuberculosis H37Rv-
ingested cells between normal persons macrophages and tuberculosis patients
macrophages were not statistically different. The significant increased of percentages
of phagocytosis of M. tuberculosis H37Ra and M. tuberculosis H37Rv in both
normal persons and tuberculosis patients were found when 10% pooled human AB
serum was presented during the infection period.

To determine the apoptosis of M. tuberculosis-infected macrophages in normal
persons and tuberculosis patients, macrophages were infected with M. tuberculosis
H37Ra or M. tuberculosis H37Rv at the multiplicity of infection (MOI) 10
mycobacteria per macrophage for 240 min in the absent or present of 10% pooled
human AB serum. The apoptotic cells were detected by stained with AnnexinV
FLUOS staining kit (Roche) and analyzed by fluorescence microscope.

In normal person, the percentages of apoptosis of M. tuberculosis H37Ra-infected
cells and M. tuberculosis H37Rv-infected cells were 8.33+0.43 and 4.74+0.20,
respectively, in the case of phagocytosis without 10% pooled human AB serum which

were statistically different. However, in the case of phagocytosis with 10% pooled
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human AB serum, the percentages of apoptosis of M tuberculosis H37Ra-infected
cell and M. tuberculosis H37Rv-infected cells were 6.89+1.45 and 4.46+0.15,
respectively, which were not statistically different.

In tuberculosis patients, there was significant different in the number of the
apoptotic cells when compared between M. tuberculosis H37Ra-infected cells and M.
tuberculosis H37Rv-infected cells. The percentages of apoptosis of M. fuberculosis
H37Ra-infected cells and M. tuberculosis H37Rv-infected cells were 12.94+3.12 and
5.30+1.46, respectively, and the uninfected cells control were 1.12+0.39, in the case
of phagocytosis without 10% pooled human AB serum. Likewise, in the case of
phagocytosis with 10% pooled human AB serum, the percentages of apoptosis of M.
tuberculosis H37Ra-infected cells werel2.13+1.02, M. tuberculosis H37Rv-infected
cells were 5.49+0.98 and the uninfected cells control were 1.101+0.08, respectively.

In spite of this, there was no significantly different in the percent apoptosis of ML
tuberculosis H37Ra or M. tuberculosis H37Rv-infected cells between normal persons
and tuberculosis patients and the control of both groups was also no significantly

different in the percent of apoptotic cells.
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