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The Role of Suppressor T Cells in Mycobacterial Infection

Tai-You Ha, M.D, Ph.D.

Department of Immunology, Chonbuk National University Medical School
Jeonju, Chonbuk, Korea.

Suppressor T cells (Ts cells) once became probably the most controversial
topic in the field of immunology. However, recently the picture has changed
dramatically. Suppressor T cells, now less provocatively renamed regulatory T
cells (Treg cells) are isolated and can be expanded in vitro and in vivo and
their role is the subject of intensive investigation. It is now well recognized
that Treg cell is central components of fundamental immune functions such as
self-tolerance, anti-tumor response, T cell homeostasis, allergic and autoimmune
diseases, allograft transplantation and control of infection. Although regulatory
T cells play a crucial role in the control of immune responses to bacteria, fungus,
virus and parasites, little is known about the role of Treg cells in mycobacterial
infections. Here, I briefly describe 1)the biology of Treg cells, 2)induction
and expansion of pathogen-specific Treg cells, 3)beneficial and detrimental roles
of Treg cells in infection and 4)°Old Friends’ mechanism of hygiene hypothesis.
This article also explores observations on Treg or Ts cells in mycobacterial
infectious diseases such as leprosy and tuberculosis. I finally summarize the
potential for Treg-targeted immunotherapy in infectious diseases allergic and
autoimmune diseases as well as transplantation and anti-tumor immunity.
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The correct balance of effector/pathogenic and regulatory T cells for

successful immunotherapeutic approach is also emphasized.
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Tuberculosis.
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Table. 1. Types of helper T cells, their functions and secretion patterns of cytokines.

Type Master Major lymphokines Effector functions Pathological
transcriptio secreted effects
n factor
Th1* T-bet IL-2, IFN-r, Intracellular Autoimmunity:
IL-12, TNF-b pathogens, e.g. Cell-mediated
M.tuberculosis and allergies
M.leprae
Th2* GATA-3 IL-4, IL-5, IL-10, Extracelluar Asthma and
IL-13 pathogens IgE-mediated
allergies
ThO Th1/Th2 cytokines
Th3 TGF-b, IL-10 Oral tolerance Immunosuppression
Th17 RORy IL-17, IL-21 Extracellular Autoimmune
bacteria; Mediates diseases
inflammation
Treg Foxp3 TGF-b, IL-10 Immunosuppression: Down-regulation of

Anti-inflammatory

protect_ive
immunity and
anti-tumor immuity

@ Reciprocal inhibition of Thl and Th2 cells: Thl response inhibits the Th2
and Th2 response suppresses the Thl. Treg: regulatory Tcells
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Figure. 1.

Phenotypical expression of natural regulatory T cell.

Natural

regulatory T cellsv express CD4, CD25, GITR (glucocorticoid-
induced TNFR-related gene) and CTLA (cytotoxic T-lymphocute
associated antigen-4) in the membrane and Foxp3 ( forkhead
transcription factor) in the nucleus.
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Table. 2. Beneficial and detrimental effects of regulatory T cells.

Beneficial effects
Regulation of
Prevention of
Prevention of
Prevention of
Prevention of allergy
Prevention of
Prevention of

Prevention of

T cell homeostasis
inflammatory bowel diseases
autoimmune diseases

graft-versus host reaction

hypersensitivity
collateral tissue damage in infection

allograft rejection

Detrimental effects
Down-regulation
Down-regulation

of tumor immunity
of anti-pathogen immunity
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