Pharmacological Manipulation of the Immune System
Factors complicating manipulation include complexity, redundancy, and interconnectedness 
(feedback loops, activation cascades).

Growth factors include:


--IL3 from helper T cells


--G-CSF and GM-CSF from fibroblasts/endothelial cells/macrophages/helper T cells


--Erythropoietin from renal peritubular cells

Colony Stimulating Factors (CSFs) stimulate the production of mature PMNs, as well 
macrophage and PMN migration, phagocytosis, ADCC, and secretion of mediators.  
CSFs boost neutrophil counts and shorten the duration of the chemo-induced nadir.

--Sargramostim is recombinant GM-CSF used to treat neutropenia after BMT.

--Filgrastim is recombinant G-CSF used to treat neutropenia after chemotherapy.
CSFs are proteins, and have a lousy two-phase metabolism when administered IV.  They have 
vastly superior sustained kinetics when administered subcutaneously.

Interferons also boost the immune system.  Used to fight viral infections.

--Foreign nucleic acids stimulate epithelial cell and fibroblasts to secrete IFN-β


--Foreign cells and virus-infected cells stimulate B cells and macrophages/dendritic cells 


to secrete IFN-α.  IFN-α profoundly inhibits all stages of viral lifecycle.

--Foreign antigens stimulate T cells and macrophages to secrete IFN-γ.  IFN-γ promotes 


NK, CTL, PMN, and macrophage activity/recruitment/phagocytosis.  It inhibits 


viral replication and tumor cell growth.
Like CSFs, interferons have better kinetics when administered subcutaneously or IM, but not IV.
They have amazing pharmacokinetics (T1/2 increases up to 20 times) with PEGylation.

Immunoglobulins are used to treat primary immunodeficiencies (hypogammaglobulinemia), 
secondary immunodeficiencies (burns, AIDS), and autoimmune diseases by blocking Fc 
receptors.

Ig’s have great pharmacokinetics, high specificity, and limited side effects.  Exquisite specificity 
for targets.

Early crude preps had Ig aggregates which caused complement activation and intravascular 
collapse.  New preps have no aggregates (all IgG is in monomeric form).  Also, there are 
new “designer Ig’s” that make CD4 soluble by attaching CD4 to an Fc region.
Ig’s are collected from humans.  This introduces lot-to-lot variation.  There have been no 
documented cases of transfer of HBC or HIV via human intravenous Ig therapy.  Monoclonal Ig’s can be made in mice, but patients will make anti-mouse Ig’s which can cause 
anaphylactic shock or simply block therapeutic effect.  This is overcome by “humanizing” 
the Ig except for the specific antigen-binding site, which is made in mice.  The newest 
methods are using transgenic mice that produce completely human Ig, or even plants such 
as tobacco that generate antibody.

Monoclonal antibodies are cheap, safe, and quick to develop.
Plasmapheresis is the removal and retention of plasma by separating whole blood.  It is used to 
remove dangerous/offending blood components, such as immune complexes, 
autoantibodies, alloantibodies (after a graft), inflammatory mediators, and platelet 
aggregating factors.
Plasmapheresis for IgM is very effective because IgM is intravascular and slowly synthesized.
Plasmapheresis for IgG is not very effective because lots of IgG is in tissues and it is rapidly 
synthesized.  IgG’s show a rapid rebound effect, so plasmapheresis for IgG is coupled 
with immunosuppression.
Treating Rheumatoid Arthritis
RA is a chronic inflammation of the joints.  It is associated with autoimmunity lots of cytokines.
RA is mediated by TNF-α!
TNF-α levels can be lowered using monoclonal antibodies or soluble receptors.  This reduces 
inflammation, and secondarily reduces VEGF (another mediator of RA).

Study Questions:

1.  What are the major benefits of using CSFs to treat leukopenias?

2.  Why are biological protein drugs administered subcue or IM, but not IV?

3.  What modification of protein drugs dramatically extends half-life?

4.  What clinical syndromes benefit from administration of IV Ig?

5.  Why are IFNs good for treating infectious diseases and cancers?

6.  Why are antibodies good as pharmaceuticals?  What are their properties that make them good?

7.  What was the limitation of mouse monoclonal Ig, and how was that overcome?

