	Sites of inhibition by immunosuppressants
	Inhibitors of MHC/peptide-TCR interaction

	Inhibitiors of TCR-mediated intracellular signal transduction
	Inhibitors of cytokine/cytokine R interaction

	· Antithymocyte Globulin

· Anti-CD3 antibodies (Orthoclone OKT3)
	· T cell surface receptors

· Prevents TCR engagement w/ MHC-peptide complex on APC

· Intracellular signal transduction from TCR
· Prevents cytokine production

· Cytokines-cytokine receptor interaction
· Prevents T cell proliferation/clonal expansion

· Intracellular signal transduction from cytokine R

· General T cell proliferation

	· Monoclonal antibodies against IL-2
	· Cyclosporine A (CsA or Sandimmune)

· FK506 (Tacrolimus)



	Inhibitors of cytokine R mediated signal transduction
	Inhibitor of T cell proliferation

	Antithymocyte Globulin
	Orthoclone OKT3

	· Mycophenolate Mofetil (prodrug for m mycophenolic acid)
	· Rapamycin

	· Inhibitor of MHC/peptide-TCR interaction

· Use

· Prevent T cell activation

· Rapid depletion of circulating T cells
· MOA

· Anti-CD3 Abs
· Prevents interaction of MHC-peptide complex & T cell
· Administration

· IV

· PK

· T1/2=
· Side effects

· "cytokine release syndrome" – flu-like illness
· Severe shock-like reaction that can be lethal

· Caused by agonistic effect of anti-CD3 Abs on TCR→secretion of cytokines
	· Inhibitor of MHC/peptide-TCR interaction

· Use

· Prevent acute organ rejection

· MOA

· Ab against TCR

· Prevents interaction of MHC-peptide complex & TCR

· Administration

· IV

· PK

· T1/2=3-9d

· Side effects

· Serum sickness

· Nephritis

· Caused by immune response to animal Abs

	Cyclosporine A
CsA

Sandimmune
	FK506
Tacrolimus

	Inhibitors of IL-2
	Rapamycin

	· Inhibitor of TCR-mediated intracellular signal transduction

· Use

· Prevent organ rejection (complementary option for organ transplant pts
· Use in liver transplants b/c of stimulatory effects on hepatocyte growth
· 10X more potent than CsA
· MOA

· Complexes w/ immunophilin (abundant cellular protein)→blocks cytokine production/T cell activation
· FKBP=immunophilin R for FK506

· FKBP-FK506 blocks calcineurin phosphatase activity (Ca, calmodulin-dept protein phosphatase: when activated dephosphorylates NFAT (nuclear factor of activated T cells)→NFAT translocates to nucleus→binds cytokine gene enhancer regions→transcription)
· Administration: IV and oral

· PK

· Peak plasma levels in a few hours

· Metabolism
· In liver
· Side effects

· Nephrotoxicity (same mechanism as immunosuppression)
	· Inhibitor of TCR-mediated intracellular signal transduction

· Use

· Prevent organ rejection
· Prevent T cell activation by inhibiting critical steps in intracellular signal transduction pathways
· MOA

· Complexes w/ immunophilin (abundant cellular protein)→blocks cytokine production/T cell activation

· Cyclophilin=immunophilin R for CsA
· Cyclophilin-CsA blocks calcineurin phosphatase activity (Ca, calmodulin-dept protein phosphatase: when activated dephosphorylates NFAT (nuclear factor of activated T cells)→NFAT translocates to nucleus→binds cytokine gene enhancer regions→transcription)
· Administration: IV and oral
· PK

· Peak plasma levels in a few hours

· 50% sequestered in RBCs

· Metabolism
· In liver by Cytochrome P450 A3 system

· Excreted through bile into feces; small fraction in urine

· Side effects

· Nephrotoxicity (same mechanism as immunosuppression)

	· Inhibitor of cytokine R mediated signal transduction
· Use

· Prevent organ rejection
· MOA

· Structurally similar to FK506
· Complexes to FKBP→inhibits RAFT (rapamycin & FKBP Target)/FRAP(FKBP-Rapamycin associated protein)/TOR (target of rapamycin)) (phopholipid kinase→regulatestranscription and translation of a number of genes required for T cell proliferation)
· Blocks T cell proliferation by preventing cell cycle progression of T cells
· Administration: 
· PK
· Metabolism
· Side effects
· Reduces dose & associated side effects of CsA or FK506

· Synergistic w/ CsA & FK506
	· Inhibitors of cytokine/cytokine R interaction

· Use

· Prevent organ rejection
· MOA

· Anti-IL2 R Abs block IL-2 binding→prevent IL-2 dept T-cell proliferation
· Administration: IV and oral

· PK

· Peak plasma levels in a few hours

· 50% sequestered in RBCs

· Metabolism
· Side effects

	Mycophenolate Mofetil
	Sargramostim

	Filgrastim
	IFN-α

	· Recombinant GM-CSF
· Use

· Treatment of chemotherapy-induced neutropenia
· MOA
· Stimulates production of mature, functional neutrophils
· Targets: granulocytes, RBCs, eosinophils, megakaryocytes, monocytes
· Administration: 
· PK
· Metabolism
· Side effects
· Other
· Benefits
· ↑neutrophil counts at nadir

· shortened nadir duration

· Fewer ifxs

· Fewer tx delays

· Fewer days of hospitalization
	· Use

· Prevent renal transplant rejection
· MOA
· Prodrug of mycophenolic acid
· Inhibits inosine monophosphate dehydrogenase (required for de novo purine synthesis in T & B cells (rather than hypoxanthine-guanine phophoribosyl transferase salvage pathway –selective toxicity))
· Administration: 
· PK

· Metabolism
· Side effects

	· Stimulates

· MHC I expression
· Tumor antigens
· Cytokine receptors
· ADCC activity
· Inhibits

· Virus attachment, uncoating, early transcription, translocation, virus budding
· Tumor cell growth, onocgene induction

· IL-4 induced IgE synthesis, collagen synthesis

· PK
· S.C slow to reach peak concentration, but long t1/2

	· Recombinant G-CSF
· Use

· Treatment of chemotherapy-induced neutropenia
· MOA
· Stimulates production of mature, functional neutrophils
· Targets: mainly granulocytes
· Stimulates: migration, phagocytosis, ox metabolism, Ab-dept cellular cytotoxicity, secretion of soluble mediators
· Administration: 
· PK
· Metabolism
· Side effects
· Other
· Benefits
· ↑neutrophil counts at nadir

· Shortened nadir duration

· Fewer ifxs

· Fewer tx delays

· Fewer days of hospitalization

	IFN-γ
	Pegylated IFN-α

	Immunoglobulins
	Production of monoclonal antibodies

	· Pegasys/PEG Intron
· Use

· In conjunction with Ribavirin (purine nucleoside analog) to treat chronic hepatitis C (CHC)
· MOA
· Stimulates: MHC I expression, tumor antigens, cytokine receptors, ADCC activity
· Inhibits: Virus attachment, uncoating, early transcription, translocation, virus budding
· Administration: once weekly vs. 3x weekly (IFN)
· PK
· Tmax= 20h(linear)-80h(branched) (IFN=7-12h)
· T1/2=5.6h (L)-50h (B) (IFN=2.3h)
· Lower Vd  than IFN
· Metabolism
· Side effects
	· Stimulates
· MHC I & II expression

· Tumor antigens

· Cytokine receptors

· Adhesion molecules

· Fc R

· ADCC activity

· NK & CTL activity

· Neutrophil/macrophage chemotaxis/activation

· Phagocytosis

· Free radical generation

· Inhibits
· Virus replication

· Tumor cell growth

	· Traditional
· Mice immunized w/Ag

· Spleen removed→fused w/ myeloma cells

· Hybridoma cells selected w/ drug→cloned
· Hybridomas propagated in cx/animals

· Abs purified

· Limitation: anti-mouse Ig(HAMA)by patients
· Phage Display Libraries
· Insert Ig Fv genes into bacteria

· Infect w/ phage→infected bacteria produce phage w/ Fv
· Phages screened for binding to Ag

· Gene from selected phages→bacteria

· Ab fragments produced in mass amounts

· Or Fv gene put into human backbone→makes whole IgG
	· Uses
· 1O Immunodeficiency disorders

· 2O Immunodeficiency disorders

· Autoimmune diseases

· IVGG- Intravenous Gamma Globulin
· PK

· Wide interpatient variation in IgG catabolism

· Variations in preps

· T1/2=normal IgG (21 days)

· Adverse Effects

· Myalgias

· Fever

· Mm. cramps

· Headaches

· Benefits
· Long t1/2
· High degree of specificity (esp. monoclonal-Mabs)

· Limited side-effects

· Unlimited supply (Mabs)


