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Immunosuppressant drugs

Immune system:
-is designed to protect the host from harmful foreign molecules.
-this system can result into serious problem.
-allograft introduction can elicit a damaging immune response.
-immune system include two main arms:

1)humoral (antibody-mediated immunity)


2)cell mediated immunity.


Cytokines:
Cytokines are soluble , antigen-nonspecific signaling proteins that bind to cell surface receptor on a variety of cells

Cytokines includes:
Interleukins , interferon (IFNs) , tumor necrosis factor (TNF) , colony stimulating factors ( CSFs) , transforming growth factors (TGFs)

IL-2 stimulates the prolifiration of antigen-primed (helper) T cells

Cell mediated immunity:

· TH1 produce more IL-2 , TNF-b and IFN-y
Activate:

· NK cells ( kill tumor & virus infected cells)

· macrophage (kill bacteria)

· cytotoxic T cells (kill tumor & virus infected cells)

Humoral immunity:

· TH2 produces ( interleukins ) IL4 &IL5 which in turn causes:

· B cells prolefiration

· B cell differentiation into memory cells
· B cell differentiation into Ab secreting cells (plasma cells)
Mutual regulation of T helper lymphocytes:

· TH2 cells produce IL-10:

Inhibits TH1 cytokine production

· TH1 interferon-y : 
inhibit TH2 proliferation

IMMUNOSUPPRESSANT DRUGS:

1. Inhibitors of cytokine (IL-2) production or action:

     1) Inhibit the production:

calcineurin inhibitors:   cyclosporine ,, tacrolimus (FK506)

     2) Inhibit the action:

sirolimus (rapamycin)

II. inhibitors of cytokine gene expression:

Corticosteroids

III. cytotoxic drugs:

  Cyclophosphamide , methotrexate

IV. inhibitors of purine or pyrimidine synthesis ( antimetabolites):

 Azathioprine , myclophenolate mofetil , leflunomide

V.antibodies that block T cell surface molecules involved in signaling immunoglobulins:

· antilymphocyte globulins(ALG) 
· ?????monocyte globulin

· Rho (D) immunoglobulin

· Basiliximab
· Daclizumab

· Muromonab CD3

CYCLOSPORINE:

Chemistry: 

Cyclosporine is a fungal polypeptide composed of 11 amino acids.
Mechanism of action:

· Decrease proliferation and differentiation of T cells primarily by inhibiting IL2 production.
· cyclosporine binds to cyclophilin ( immunophilin) intracellular protein receptor.
· cyclosporin – immunophilin complex inhibits calcineurin , α phosphatase necessary for dehposphorylation of transcription faction (NFATc) required for interleukins synthesis (IL2)

· NFATC (nuclear factor of activated T cells)

· suppresses cell mediated immunity while humoral immunity is less affected.

Pharmacokinetics:

· can be given orally or IV infusion

· orally (25 or 100 mg) soft gelatin capsules , microemulsion ( macroemulsion has higher bioavailability)

· orally , it is slowly and incompletely absorbed , peak levels is reached after 1-4 hrs , elimination half life 24 hrs

· oral absorption is delayed by fatty meal ( gelatin capsule formulation but not in the microemulsion formulation)

· given IV (50 mg/ml) solution made up in an ethanol-polyethylated castor oil mixture       NOT IMP
· 50-60% of cyclosporine accumulates in blood ( erythrocyte-lymphocytes) 

· metabolized by CYT-P450 system (CYP3A4)

· excreted mainly through bile into feces , about 6% is excreted in urine

Therapeutic uses:

· organ transplantation: (kidney , liver , heart) either alone or with other immunosuppressive agents ( as corticosteroids) this to minimize the side effect
· autoimmune disorders ( low dose 7.5 mg/kg/d) e.g endogenous uveitis rheumatoid arthritis , active crohn's disease , psoriasis, nephrotic syndrome , severe corticosteroid dependent asthma ,  early type 1 diabetes

Adverse effects ( dose –dependent):

Therapeutic monitoring is essential:

· nephrotoxicity ( increased by NSAIDs and aminoglycosides)

· liver dysfunction

· hypertension , hyperkalemia (K- sparing diuretics should not be used)

· hyperglycemia (may be b/c destruction of β cells but it does not require treatment)
· viral infection ( herpes or cytomegalovirus)

· lymphoma (predispose recipient to cancer)

· hirsutism 

· neurotoxicity ( tremor)

· gum hyperplasia

· anaphylaxis after IV

Drug interactions:

· clearance of cyclosporine is enhanced co-administration of ( phenobarbitone , phenotyoin & rifampicin )( rejection of transplant

· clearance of cyclosporine is decreased when it is co-adminstered with erythromycin ,Ampho B, ketoconazole(enzyme inhibitors) & Gentamycin (cause renal dysfunction) ( cyclosporine toxicity

TACROLIMUS (FK506):

· a fungal macrolide antibiotic

· chemically not related to cyclosporine

· both drugs have similar mechanism of action

· the internal receptor fro tacrolimus is immunophilin FK- binding protein

· tacrolimus –FKBP inhibits calcineurin

Kinetics:

· given orally or IV or topically ( ointment)

· oral absorption is variable and incomplete , reduced by fat and carbohydrate meals

· half life after IV form is 9-12 hrs

· highly bound with serum proteins and concentrated in erythrocytes

· metabolized by P450 in liver

· excreted mainly in bile and minimally in urine

Uses: as cyclosporine
· prevention of rejection of liver and kidney  transplants ( with glucocorticoids)

· atopic dermatitis and psoriasis ( topically)
Toxic effects:

· nephrotoxicity ( more than CsA)

· neurotoxicity ( more than CsA)

· hyperglycemia ( require insulin treatment)

· GIT disturbances 

· hyperkalemia

· hypertension

· anaphylaxis

· NO hirsutism or gum hyperplasia
· No hepatotoxicity
Drug interaction 
as cyclosporine.

What are the differences between CsA and TAC ?

TAC is more favorable than CsA due to:

· TAC is 10-100 times more potent than CsA in inhibiting immune responses

· TAC has decreased episodes of rejection

· TAC is combined with lower doses of glucocorticoids ( minimize side effects of Both.
· But TAC is more nephrotoxicity and neurotoxicity

SIROLIMUS ( RAPAMYCIN): 
u have to remember both names
· SRL is macrolide antibiotic

· SRL is derived from fungus origin 

· it binds to FKBP and the formed complex binds to mTOR (mammalian target of rapamycin)

· mTOR is serine-threonine kinase essential for cells cycle progressin , DNA repairs , protein translation

· SRL blocks the progression of activated T cells from GI to S phase of cell cycle ( antiproliferatve action)

· it does not block the IL-2 production but blocks T cell response to cytokines

· inhibits B cell proliferation & immunoglobulin production

Pharmacokinetics:

· given orally and topically , reduced by fat meal 

· extensively bound to plasma proteins

· metabolized by CYP3A4 in liver

· excreted in feces

Pharmacodynamics:

· immunosuppressive effects

· anti proliferation action

· equipotent to CsA 
Uses:  Favorable in drug transplantation
· solid organ allograft

· renal transplantation alone or combined with (CSA , tacrolimus, steroids , mycophenolate)

· heart allografts

· in halting (stoping) graft vascular disease

· hematopioetic stem cell transplant recipients

· topically with cyclosporine in uveoretinnitis

· synergistic action with CsA

Toxic effects:

· hyperlipidaemia (cholesterol, triglycerides)

· thrombocytopenia

· leukopenia

· hepatotoxicity

· hypertension

· GIT dysfunction

INHIBITORS OF CYTOKINE GENE EXPRESSION:

CORTICOSTEROIDS:

· prednisone

· prednisolone

· methylprednisolone

· dexamethasone

They have both anti-inflammatory action and immunosuppressant effects

Mechanism of action:

· binds to glucocorticoid receptors and the complex interacts with DNA to inhibit gene transcription of inflammatory genes

· decrease production of inflammatory mediators as prostaglandins , leukotrienes , histamine , PAF , bradykinin

· decrease production of cytokines IL-1 , IL-2, interferon , TNF

· decrease generation of IgG, nitric oxide and histamine

· inhibit antigen processing by macrophages

· suppress T-cell helper function

· decrease T lymphocyte proliferation

· stabilize lysosomal membrane

Kinetics:

Can be given orally or parenterally

Dynamics:

1. suppression of response to infection

2.suppression of endogenous glucocorticois synthesis

3.metabolic effects

Adverse effects:

· Adrenal suppression

· Osteoporosis

· Hypercholesterolemia

· Hyperglycemia

· Hypertension

· Cataracts

· infection

Indications:

· are first line therapy for solid organ allografts & haematopiotic stem cell transplantation

· autoimmune disease as refractory rheumatoid arthritis , systemic lupus erythrematousus , asthma 

· acute or chronic rejection of solid organ allografts

INHIBITORS OF PURINE OR PYRIMIDINE SYNTHESIS ( ANTIMETABOLITES):

*AZATHIOPRINE

*MYCOPHENOLATE ACID
*LEFLUNOMIDE.
AZATHIOPRINE:

Chemistry: 

· derivative of mercaptopurine

· prodrug

· cleaved to 6-mercaptopurine then to 6-mercaptopurine nucleotide , thioinosianic acid (nucleotide analog)

· inhibits de nevo synthesis of purines required for lymphocytes proliferation

· prevent clonal expansion of both T & B lymphocyte

Pharmacokinetics:

· orally or intravenously

· widely distributed but does not cross BBB

· metabolized in the liver to 6-mercaptopurine or to thiouric acid (inactive metabolite) by xanthine oxidase

· excreted primarily in urine

Drug interactions:

Co-administration of allopurinol with azathioprine may lead to increase toxicity due to inhibition of xanthine oxidase by allopurinol.

Uses:
· acute glomerulonephritis

· SLE

· rheumatoid arthritis

· Crohn's disease

Adverse effects:

· bone marrow depression : leucopenia , thrombocytopenia

· gastrointestinal toxicity

· hepatotoxicity

· increased risk of infection

MYCOPHENOLATE MOFETIL:

· is a semisynthetic derivative of mycophenolic acid from fungus source

· prodrug: is hydrolyzed to mycophenolic acid

Mechanism of action:

· inhibits de novo synthesis of purines ( guanosine phosphate)

· mycophenolic acid is a potent inhibitor of insulin monophosphate dehydrogenase (IMP) , crucial for purine synthesis ___> deprivation of proliferating T & B cells of nucleic acids

Pharmacokinetics:

· given orally IV or IM

· rapidly and completely absorbed after oral administration

· it undergoes first-pass metabolism to give the active moiety , mycophenolic acid (MPA)

· MPA is extensively bound to plasma protein

· metabolized in the liver by glucoronidation

· excreted in urine as glucouronide conjugate

· dose : 2-3g/d

Clinical use:

· solid organ transplants for refractory rejection

· steroid – refractory hematopiotic stem cell transplant patients

· combined with predinosone as alternative to CSA or tacrolimus

· rheumatoid arthritis & dermatologic disorders

Adverse effects:

· GIT toxicity: nausea , vomiting , diarrhea , abdominal pain

· leukopenia , neutropenia 

· lymphoma

Drug interaction:

· antiacids with aluminium or Mg and chloestyramine decrease its interstinal absorption

· contraindicated during pregnancy (teratogenicity)
LEFLUNOMIDE:

· antimetabolite immunosuppressant

· a prodrug
· pyrimidine synthesis inhibitor (dihydro-orotate dehydrogenase)
· active metabolite undergoes enterohepatic circulation

· can be given orally

· has long duration of action

· approved only for rheumatoid arthritis

Toxicities include:

1. elevation of liver enzymes

2. renal impairment

3. teratogenicity

4. cardiovascular effects ( tachycardia)

ANTIBODIES:

Block T cell surface molecules involved in signaling immunoglobulins:

· antilymphocyte globulins (ALG)

· antithymocyte globulins (ATG)

· RHO (D) immunoglobulin

· basiliximab

· daclizumab
MAIN USE OF THIS GROUP IS INCREASE GRAFT SURVIVAL.

Preparation:

-by immunization of either horses or rabbits with human lymphoid cells producing mixtures of polyclonal Abs directed against a number of  lymphocyte antigens ( variable , less specific)

Hybridoma technolog:

· produce antigen-specific , monoclonal Abs (homogenous , specific )

· produced by fusing mouse antibody – producing cells with immortal , malignant plasma cells

· hybrid cells are selected & selectivity of the antibody can be determined

· recombinant DNA technology can be used to replace part of the mouse gene sequence with human genetic material ( less antigenicity)

· antibodies from mouse contain MURO in their names

· humanized antibodies contain ZU or XI in their names

ANTILYMPHOCYTE GLOBULINS(ALG)& ANTITYMOCTE GLOBULINS (ATG):

Polyclonal antibodies:

· Obtained from plasma or serum of horses hyper-immunized with human lymphocytes

· binds to the surface of circulating T lymphocytes , which are phagocytosed in the liver and spleen giving lymphopenia and impaired T cell response

Kinetics:

· given IM or slowly infused IV

· half life extends from 3-9 days

Uses:

· combined with cyclosporine for bone marrow transplantation

· to treat initial allograft rejection

· steroid-resistant rejection

Adverse effects:

· Antigenicity (ABS formed against ATG & ALG by B-cell mediated immunity) humoral immunity is intact
· leukopenia , thrombocytopenia

· risk of viral infection

· anaphylactic and serum sickness reactions ( fever , chills , flu-like syndrome)IMP
MURONOMAB-CD3 (OKT3):

· is a murine monoclonal antibody

· directed against glycoprotein CD3 antigen of human T cells

· prepared by hybridoma technology

· given IV

· metabolized and excreted in the bile

· used for treatment of acute rejection of renal allografts

· to deplete T cells from bone marrow donor prior to transplantation

Mechanism of action:

· the drug binds to CD3 proteins ( antigen recognition site) leading to transient activation and cytokine release followed by disruption of T-lymphocyte function ,their depletion and decrease immune response

· prednisolone, diphenhydramine are given to reduce cytokine release syndrome

Adverse effects:

· Anaphylactic reaction

· Fever

· CNS effects

· Infection

· cytokine release syndrome ( flu-like illness to shock like reaction)

HUMINAZED MONOCLONAL ANTIBODIES

BASILIXIMAB AND DACLIZUMAB:

· obtained by replacing murine amino acid sequence with human ones

· basiliximab is a chimeric human –mouse IgG ( 25% murine , 75% human protein)

· daclizumab is a humanized IgG ( 90% human protein)

Mechanism of action:

· IL-2 antagonists

· are anti-CD25

· binds to CD25 (a-subunit chain of IL-2 receptor on activated lymphocytes and interfere with T cells proliferation

· basiliximab is more potent than daclizumab ( longer duration than basiliximab)BUT both has longer duration than MURINE.
· given IV

· half life basiliximab (7 days)

· daclizumb (20 days)

· are well tolerated , GIT disorders

· have less antigenicity & longer half lives than murine antibodies

Uses:

· given with CsA and corticosteroids for prophylactic of acute rejection in renal transplantation or alone
Rho (D) immune globulin:
· Rho (D) is a concentrated solution of human IgG containing higher tilter of antibodies against Rho (D) antigen of red cells

· given to Rh-negative mother within 72 hours after delivery of Rh positive baby (2ml, IM) to prevent hemolytic disease of the next Rh positive babies

Adverse effects:

· local pain 

· fever

CYTOTOXIC DRUGS:

· cyclophosphamide

· methotrexate

CYCLOPHOSPHAMIDE:

· alkalating agent

· inactive ,it has to be activated into aldophosphamide

· destroy proliferating lymphoid cells

· effective in autoimmune disease e.g. SLE

Side effects:
· hemorrhagic cystitis

· bone marrow suppression

METHOTREXATE:

· a folic acid antagonist

· inhibits dihydrofolate reductase that interferes with DNA and RNA 

· orally , parenterally (IV,IM)

· excreted in urine

· rheumatoid arthritis and psoriasis

· graft versus host disease

Adverse effects:

· Bone marrow depression

· pulmonary fibrosis

INTERFERONES:

Three families:

Type I IFNs ( IFNα,β):

· Acid stable proteins ; act on same target cell receptor

· induced by viral infections

· leukocyte produces IFN-α

· fibroblasts & endothelial cells produce IFN-β 

Type II IFN (IFN-():

· Acid labile: acts on separate target cell  receptor

· produce by activated T lymphocyte

IFN effects:

IFN-( : immune enhancing :

Increased antigen presentations with macrophage , NKC , cytotoxic T lymphocyte activation

IFN-α,β:

Effective in inhibiting cellular proliferation ( more effective than IFN-y in this regard)

Interferones:
· recombinant DNA cloning technology

· antiproliferative activity

· anti-viral action

· immunomodulatory effect

Uses:

· treatment of certain infection e.g. hepatitis C (IFN-a)

· autoimmune disease e.g. rheumatoid arthritis

· certain forms of cancer e.g. melanoma , renal cell carcinoma

· multiple sclerosis (IFN-b) : reduced rate of exacerbation

· fever , chills , myelosuppression

THAMALIDOMIDE:

· A sedative drug

· teratogenic (class-X)

· has immunomodulatory actions ( unkown mechanism)

· can be given orally

Uses:

· Rheumatoid arthritis

· graft versus host disease (bone marrow transplantation)

· management of some leprosy reactions

· treatment of skin manifestations :lupus erythematosus
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Happieness is only a feeling.


U can create it from nothing Except ur positive thoughts 


So be HAPPY((( 
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