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Fig. : Interaction between macrophage
antigen presenting cell (APC) and helper T-
cell in the immune, response
and mechanism olaction of cyclosporine,
tacrolimus and sirolimus.

Cyclosporine binds to an intracellular protein
‘Cyclophilin’ and this complex inhibits Ca2+-
Calmodulin (Ca2+-CAM)

activated phosphatase ‘Calcineurin’.
Tacrolimus also inhibits calcineurin, but after
binding to a different protein FKBP

(FK binding protein). Normally, after
activation through T-cell receptor,
calcineurin dephosphorylates a 'nuclear
factor

of activated T-cells’' (NFAT) which
translocates to the nucleus and triggers
transcription of cytokine genes resulting in
production of IL-2 and other cytokines. IL-2
diffuses out and acts on IL-2 receptor to
stimulate T-cell proliferation and

other processes, carrying forward the
immune response.

Sirolimus also binds to FKBP, but this
complex acts at a later stage. It binds to and
inhibits a kinase termed

m-TOR (mammalian target of rapamycin)
which is a key factor for progression of cell
proliferation.

PLC—phospholipase C; PIP2—phosphatidyl
inositol bisphosphate; DAG—diacyl glycerol;
PKC—protein kinase C.
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Immunosuppressant Drugs (Part 1): Immune Responses and Mode of Actlon of Immunosu_ppressant drugs o o »
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The antigen (Ag) is processed by macrophages or other
antigen presenting cells (APC), coupled with class |l

major histocompatibility complex (MHC Il) and presented to the
CD4 helper T-cell which are activated by interleukin-|

(IL-1), proliferate and secrete cytokines—these in turn promote
proliferation and differentiation of antigen activated B

cells into antibody (Ab) secreting plasma cells. Antibodies finally
bind and inactivate the antigen.

In cell-mediated immunity—foreign antigen is processed and
presented to CD4 helper T cell which elaborate

IL-2 and other cytokines that in turn stimulate proliferation and
maturation of precursor cytotoxic lymphocytes (CTL)

that have been activated by antigen presented with class |
MHC. The mature CTL (Killer cells) recognize cells

carrying the antigen and lyse them.

1. Glucocorticoids inhibit MHC expression and IL-1, IL-2, IL-6
production so that helper T-cells are not

activated.

2. Cytotoxic drugs block proliferation and differentiation of T
and B cells.

3. Cyclosporine, tacrolimus and sirolimus inhibit antigen
stimulated activation and proliferation of helper T cells as

well as expression of IL-2 and other cytokines by them.

4. Antibodies like muromonab CD3, antithymocyte globulin
specifically bind to helper T cells, prevent their

response and deplete them.
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