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IMMUNOSTIMULANTS & IMMUNOSUPPRESSANTS

Reading Assi .
Suggested Reading But Not Required

1. Ninth Edition Goodman and Gilman, 1996.
2. Basic & Clinical Pharmacology, 7* Edition, B.G. Katzung (ed.), Appleton and Lange, 1998

Obiectives:

a. Understand the components of immune response.

b. Know the therapeutic uses of the agents.

c. Know the targets for action of the individual agents.
d. Know the pharmacodynamics of individual agents.
e. Know the unwanted effects of the individual agents

OVERVIEW:
I. Introduction

Modification of immune function by pharmacological agents is emerging as a major area of
therapeutics. Agents that suppress or modulate the immune response now play important role
in tissue transplantation procedures and in certain diseases associated with disorders of
immunity. Immunosuppressive therapy is performed by means of corticosteroids, cytotoxic
agents (alkylating, antimetabolites), cyclosporin A, dihydrocyclosporin C, antilymphocyte
globulin, RhoGAM, lymphoid irradiation, thoracic duct drainage, and also by means of
immunomodulating agents (interferons, interleukins, cytokines and their inducers). Although
some aspects of the overall immune mechanisms are still uncertain, the schematic steps involved
in the genesis of specific immunity are depicted in the first three figures as a means of placing
in perspective the effects and toxicities of immunosupportive agents.

H. Targets for Action of Inmunosuppressive Drugs

In the past, the primary objective has been to suppress the immune system to permit allotrans-
plantation. But recent elucidation of the role of interleukins and related cytokines in a variety
of other pathophysiological states has suggested new applications for agents that affect the
production or action of these mediators.

An immune response (immunity) results from the interaction of an antigen with mononuclear
cells circulating in the blood and lymph. The immune response has three components, namely,
a. recognition and presentation of an antigen, b. triggering of the effector mechanism, and c,
regulation of the response.

I. Activation of the immune system by "non-self” antigens (alloantigens) or “self” antigens



(autoantigens) is generally known to require processing of the antigen by phagocytic cells such
as polymorphonuclear neutrophilic leukocytes, macrophages or specialized macrophages such
as tissue histiocytes, liver Kuppfer cells and alveolar macrophages, monocytes, or related cells.
Other "mediator cells” such as mast cells, basophils, and platelets, release soluble mediators to
enhance vascular permeability and inflammatory reactions,

2. The processing and subsequent presentation of the antigen to one of the subsets of
lymphocytes is associated with the elaboration and secretion of a number of small proteins by
the phagocytes. Prominent among these small proteins is interleukin-1 (IL-1). This initial series
of immune reactions is blocked by the adrenocorticosteroids.
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The figure depicts the salient features of cellular and humoral immune responses and indi-
cales the apparent sites of action of various immunosuppressive agents (see text for details).
Abbreviations are: IL. interleukin: CD3. cell differenuation complex 3: OKT3. munine mono-
cional antibody directed against an epitope in CD3; and TNF. tumor necrosis fagtor.



3. Next activated phagocytic cells communicate with thymus-derived T lymphocytes (T cells),
particularly helper T cells. Receptor sites on T cells are complex, in that they detect both the
processed antigen in question and major histocompatibility complex (MHC) proteins on the
antigen-presenting cell. A complex of at least five other transmembrane proteins, known
collectively as the cell differentiation complex 3 (CD3), is associated with the T-cell receptor.
This complex is essential to the activation process and its role is incompletely understood. The
monoclonal antibody (MoAb) OKT3 is specific for epitopes in the CD3 complex, and it provides
a means of inhibiting the functional interaction between antigen-presenting cells and T cells.

4. T cells are commonly divided into two major subsets on the basis of their expression of either
CD4 which recognizes MHC II-associated antigens (helper cells), or CD8 which recognizes
MHC I-associated antigens (suppressor-cytolytic cells). The phenotypic characterization of these
subsets of T cells is even more complex due to expression of a variety of other surface proteins.

5. T cells undergo clonal expansion which is a proliferation process that requires both the
expression of receptors for a growth factor, interleukin 2 (IL-2), and the production of IL-2 by
the T cells. Classical cytotoxic immunosuppressants such as methotrexate, azathioprine and
cyclophosphamide act by inhibiting the synthesis of DNA, thereby thwarting the stimulus for
proliferation. The role of IL-1 in the activation of mature T-cells is not well defined, but it is
an essential factor in the proliferation and differentiation of certain stem cells in the thymus that
result in the production of mature T cells. .

6. Another consequence of the activation of helper T cells is the synthesis and release of a
variety of cytokines that control both the cellular and humoral arms of the immune response.
This is the step in the activation of T cells that is exquisitely sensitive to cyclosporine and FK-
506. Cellular immunity is expressed as cytotoxicity toward target cells by activation of cytotoxic
or "killer" T cells. Cytotoxicity is mediated both by direct cell to cell interactions and by
secreted peptides, such as lymphotoxin, interferon, and tumor necrosis factor (TNF).
Adrenocorticoids inhibit the actions of cytotoxic T cells. The accessory cells facilitate the actions
of cytotoxic T cells. Also another subset of T cells known as T suppressor cells can balance the
antigen-specific or antigen-driven activation process. The function of T suppressor cells results
in regulation of cellular responses to antigens and inhibition of the production of antibodies via
the humoral arm of the immune response. Stimulation of suppressor activity is an additional
means of achieving immunosuppression, but this mode has not been identified as an important
aspect of mechanism of action of currently available immunosuppressant drugs.

7. The humoral arm which produces antibodies, is carried out by cells derived from the bone
marrow (B cells). In response to a battery of lymphokines primarily elaborated by T cells
(notably IL-4, IL-5, and IL-6), antigen-specific B cells undergo clonal expansion and
differentiate into a population of plasma cells which are the primary source of circulating
antibodies. Also this clonal expansion is inhibited by cytotoxic agents that inhibit synthesis
and/or function of DNA or RNA. A fraction of the antigen-specific B-cell population becomes
"memory” cells which can subsequently respond to the specific antigen more rapidly and with
greater production of specific antibodies.
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THERAPEUTIC USES

a. Immunosuppressive agents are used in organ transplantation (e.g., liver, heart, and kidney)
alone or as a combination of the available agents such as glucocorticoids, azathioprine, and
cyclophosphamide. Furthermore, a combination of drug therapy and other ameliorative
techniques dealing with lymphocyte depletion such as thoracic duct drainage or total lymph node
irradiation may be indicated. :
b. Immunosuppressive agents are used in autoimmune diseases, for example, chronic active
hepatitis not attributable to drugs, Wilson’s disease, and alpha,-antitrypsin deficiency have been
treated with prednisone combined with azathioprine; azathioprine by itself was not effective.
Idiopathic thrombocytopenic purpura is treated with corticosteroids, splenectomy, and in
refractory cases, immunosuppressive agents. Hemolysis due to warm-reacting autoimmune
antibodies (autoimmune hemolytic anemia) involving IgG (predominantly IgG, and IgGs) is
initially treated with prednisone and if that is unsuccessful, splenectomy (in younger patients)
or immuno-suppression by azathioprine or cyclophosphamide (in older patients) is used.

c. Acute rheumatic fever is treated with anti-inflammatory agents such as aspirin. Corticosteroids
are reserved for patients with severe carditis who do not respond to or are unable to take
salicylates.

d. Autoimmune diseases such as rheumatoid arthrithis, nephrosis, uveitis, thyroiditis, and early
stages of insulin-dependent diabetes mellitus, appear to involve responses to autoantigens, a
potential role for immunosuppressive therapy has been recognized. Psoriasis and inflammatory






