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Fig. The immune responses to Mycobacterium tuberculosis infection. M. tuberculosis
is transmitted via the aerosol route of infection. Infected alveolar macrophages and
dendritic cells migrate to regional lymph nodes where mycobacterial antigens are
presented. Macrophages and dendritic cells are activated by IFN-y from NK cells and
produce IL-12. Thl response is then initiated in the presence of IL-12 and activate
macrophages to promote their digestion of the bacteria within them. IFN-y produced
by Th1 cells plays a pivotal role in the activation of macrophages. CD8*, ¥ & and CD1-
restricted T cells as well as NKT cells are also the source of IFN- and participate the
orchestrated responses to suppress the bacterial growth, whereas Th2 cells and Tregs

interfere the protective Th1 responses.
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Table T cell subsets involved in tuberculosis immunity

Subset TCR CD4/CD8 MHC-restriction Antigen  Functions in tuberculosis immunity
Protective
T helper 1 (Th1) cells a3 CD4 MHC class II Protein ~ Cytokine-mediated macrophage activation
Helper functions for CTL and antibody production
Inhibition of Th2 response
IL-17-producing T helper af CD4 MHC class 11 Protein ~ Enhancement of neutrophil reaction
(Th17) cells Granuloma formation
Cytotoxic T cells (CTL) a3 CD8 MHC class Ia/Ib Protein/ Destruction of infected macrophages
Various  Inhibition of intracellular mycobacterial replication
CDl-restricted T cells aB CD4,CD8 CDlI Lipid Cytokine-mediated macrophage activation
or DN Helper functions for CTL and antibody production
Destruction of infected macrophages
70 Tcells y98 Mostare DN No restriction Various  Cytokine-mediated macrophage activation
ilEL: CD8a«a (phospho-  Helper functions for CTL and antibody production
antigen,  Destruction of infected macrophages
etc.) IL-17 mediated enhancement of neutrophil reaction
Non-protective (inhibitory)
T helper 2 (Th2) cells a3 CD4 MHC class II Protein ~ Helper functions for antibody production

Regulatory T cells (Tregs) a3 CD4orCD8 MHCclassIorll Protein

Inhibition of Th1 response

Inhibition of immune responses

DN: CD4/CD8 double negative, ilEL: intestinal intraepithelial lymphocytes
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T CELL-MEDIATED IMMUNE RESPONSES AND THE RECOGNITION
OF TUBERCULOSIS ANTIGENS

'Kunio TSUJIMURA and 2Yukio KOIDE

Abstract T cell-mediated immune responses profoundly
contribute to the protection against the re-activation of latently
infected Mycobacterium tuberculosis. Thl cells produce
IFN-y to activate infected macrophages and promote the
formation of granulomas around infected macrophages. CD8*,
y6 and CDl-restricted T cells also produce IFN-y and
participate the protective responses against bacterial growth.
Th17 cells produce IL-17 to promote the mobilization of
immunocompetent cells and contribute to the granuloma
formation. On the contrary, Th2 cells and Tregs interfere these

protective immune responses.
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