	inhibitor of cytoxine gene excepertion 
	corticosteroid

	Inhibit synthesis and release of the inflammatory mediators by binding to glucocorticoid receptor , the complex interact with DNA inhibit gene transcription of inflammatory gene

Decrease production of cytokines interlukine1,2,interferon ,TNF and adhesion factor 

Decrease production of cox2 
 Decrease generation IgG, nitric oxide& histamine

Inhibit antigen processing by processing by macrophage 

Suppress  T cell helper function 
Decrease T lymph proliferation 


	Mechanism of action

	- can be given orally or parenterally 
-enter cells by diffusion 
- metabolized by liver
	Pharmacokinetics 

	-suppression of response to infection 
-suppression of endogenous glucocorticoid synthesis

- 
	Pharmacodynamics 

	-solid organ allograft (prednisone & methyl predinsolone)
-haematopoietic stem cell transplantation 

-autoimmune disease idiopathic thrombocytopenia purpura and rheumatoid arthritis , SLE , bronchial asthma 

-oral predinsolone can be used to treat organ rejection or graft –versus-host disease without fear of marrow toxicity  
	Indication 

	- osteoporosis
Hyperglycaemia  -
-cataract 
-hypertension 

-hypercholesterolemia 

-inhibitor of purine & pyrmidine
	Adverse effect

	Inhibitor of cytokine IL2 production or action 

	 
	Cyclosporine 

	Fungal polypeptide composed of 11a.a ( big molecule) 
	chemistry

	Decrease proliferation and production of IL2
Cyclosporine bind to cyclophilin intracellular protein receptor
Cyclosporine and cyclophilin form a complex inhibit a cytoplasmic phosphatase calcineurin that is necessary for activation of a T cell- specific transcription factor NF-AT( is involved in the synthesis for IL2 
	Mechanism of action 

	Can be given orally or IV infusion 

Orally soft gelatine capsule, microemulsion(higher bioavailability rate) 

Orally its slowly and incompletely absorbed , it has an elimination half life24 hours 
Oral absorption is delayed by fatty meal

50-60% accumulates in blood 
It is metabolized primarily byP450 isoforms
Excreted mainly through bile into faeces, but 6% is excreted in urine
	Pharmacokinetics 

	Organ transplantation (kidney, liver, heart)either alone or with other immunosuppressive agent &cortisoid 
Graft-versus-host disease in bone marrow transplant

Autoimmune disorder e.g.uvitis , rheumatoid arthritis, active crohn disease ,psoriasis & asthma
	therapeutics

	Nephrotoxicity (75%)increase by NASID &aminoglycoside
Liver dysfunction

HTN, hyperglycemia 

Virus infection (herpes,CMV)
Lymphoma 

Hiresutism

Neurotoxicity

Gum hypertrophy 
	Adverse effect

	Clearance of cyclosporine is enhanced by coadminstration (phenobarbitone , phynotoin &rifampaicin ) 
	Drug interaction


	chemicaly not related to cyclosporine ,but their mechanism of action are smilar 
	tacrolimus 



	Given orally or IV or topically
Oral absorption is variable &incomplete 
Absorption is decreased if the drug is taken with high fat or high carbohydrate intake 
It is highly bound to serum protein & is also concentrated in erythrocyte  
	Pharmacokinetics 

	The same indication as cyclosporine 
- prevention of rejection of liver & kidney transplant 

-severe atopic dermatitis & psoriasis 
	Uses 

	-Nephrotoxicity

 -neurotoxicity 
-GIT disturbance 

-metabolic disturbance 

-hyperglycemia

-hyperaemia 

-anaphylactic shock

(there is hirsuitism & gingival hyperplasia)
	Toxic effect 



Differences between cyclosporine &tacrolimus, that tacrolimus is10-100 times more potent than 
Cyclosporine in inhibition immune response 
	Sirolimus

	· is derived from fungus organism
· SRL &TAC bind to the SAME cytoplasmic FK-binding protein , but instead of forming a complex with calcineurin , SRL binds to mTOR( mammalian target of rapamycin) 
· mTOR is serine – threonine kinase essential for cell cycle progression , DNA repair 
· SRL block the progression of activated T cell from the G1 phase to the S phase of cell cycle 

· It does not block the IL2 production but block cellular response to IL2 
· Is potent inhibitor of cell proliferation & immunoglobulin production 

	Pharmacokinetics 
	· Given orally or topically , reduced by fat meal 
· Extensively bound to plasma proteins 

· Metabolized by cyt3A4 in liver 

· Excreted in bile  

	Pharmacodynamics 
	Immunosuppressive drug 

	Uses 
	- has been used effectively alone or in combination with cyclosporine, tacrolimus, and mycophenolate mofetil in the  preservation of solid organ allograft 

	Toxic effect
	· hyperlipidemia (cholesterol or triacylglycerol)
· thrombocytopenia

· hepatotoxicity

· hypertension

· GIT disturbance 


	azathioprine
	· derivative of mercaptopurine 
· prodrug

· inhibit de novo synthesis of purine required for lymphocyte production   

	Pharmacokinetics 
	· orally or IV 
· widely distributed in body but does not cross BBB 
· metabolized in the liver to 6-merocaptopurine or to thiouric acid by xanthine oxidase 
· excreted primarily in urine 

	 Uses 
	-Acute glomerulonephritis 

-SLE 

-rheumatoid arthritis 

-crohn s disease & multiple sclerosis  

	Adverse effect
	-bone marrow depression , leucopenia and thrombocytopenia 

- GIT toxicity 

- hepatoxicity 

- increase risk of infection 
-mutagenicity& possible of carcinogenicity

	Drug interaction
	Co administration of allopurinol with azathioprine may lead to increase toxicity 

Due to inhibition of  xanthine oxidase allpurinol  


	mycophenolate mofetil
	

	chemistry
	Is a semisynthetic derivative of mycophenolic acid from fungus sourse 

	Mechanism of action
	· inhibit de novo synthesis of purine gounosine phosphate 

· mycophenolate (prodrug) is hydrolyzed to mycophenolic acid which is potent inhibitor of inosine monophosphate dehydrogenase crucial of purine synthesis

	Pharmacokinetics 
	-given orally ,IV ,IM
-rapidly & completely absorbed after oral administration 
- It undergoes first – pass metabolism to give the active immunosuppressive moiety , mycophenolic acid (MPA) 
-MPA is extensively bound to plasma protein 

-Metabolized in the liver by glucurindetion 

-Excreted in urine as glucuronide conjugate 
-Dose 2-3g/day 

	Clinical uses
	· Alternative ( if there is no advantage from previous drug)
· Solid organ transplant for refractory rejection 

· Steroid refractory haematopiotic stem cell transplant patient 

· Lupus nephritis , rheumatoid arthritis , and some dermatologic disorder 

	Adverse effect
	· GIT toxicity (nausea , vomiting , loss of appetite, GIT hemorrhage , and pancrititis

· CNS ( muscle weakness , numbness of limb)

· Leucopenia & neutropenia 

· Mutagenic & carcinogenic effect

· Lymphoma   

	Drug interaction 
	Antiacid with Aluminum or Magnesium , or with cholestyramine can decrease absorption of the drug 

	Contraindication  
	Pregnancy 


	Leflunomide 
	· pro drug 
· pyrmidine synthesis inhibitor 

· It is orally active , and the active metabolite has a long half life of several weeks

· Active metabolite under goes hepatic circulation 
· It is approved only for rheumatoid arthritis 


Antibodies as immunosuppressive agent 
· antilymphocyte globulin (ALG)

· antithrombocyte globulin (ATG)
· Rho(d) immunoglobulin

· Basiliximal & Declizumb 

	ALG&ATG
	Polycolonal Ab obtained from plasma of serum of horses hyperimmunized with human lymphocyte 
- bind to the surface of circulating T lymphocyte then Ab- bound cells are phagocytosed in the liver &spleen , resulting in lymphopenia  

	Pharmacokinetics
	· given IM or slowly infusion IV 
· half life extended from 3-9 days

	Uses 
	· combined with cyclosporine for bone marrow transplantation 

· to treat initial allograft rejection 

	Adverse effect 
	· antigenicity Ab formed against ATG & ALG by B cell mediated immunity

· leucopenia & thrombocytopenia 

· risk of infection & malignancy 
· anaphylactic  & serum kinase reaction ( flue like illness , fever , chills)  




	Rho (D) Ig
	Rho (D) is a concentrated solution of human IgG containing a higher titer of antibodies against the Rh(D) antigen of the red cell

Given to Rh negative mother within 72 hours after delivery of Rh positive baby 


	Muromonab CD3(OKT) 
	· Is murine monocolonal Ab directed against glycoprotein CD3 Ag of human cell

· Prepared by hybridoma technology given IV

· Metabolized & excreted in the bile    

	Used of treatment  
	Acute rejection of renal allograft

	Adverse effect
	Anaphylactic shock reaction 
Fever 

CNS effect

Infection 

Cytokine release syndrome (flu like illness)

Shock like reaction 


	
	
	mechanism of action
	pharmacokinetics
	adverse effect

	Basiliximab 
	Is chimeric human-mouse IgG1

(25%murine & 75%human protein) 
	1-There are anti-CD25 antibodies and bind to the alpha of the IL2 receptor on activated T cell  
	Both Ab given IV 
Half life is7 days
	1-Are well tolerated 
2-The major toxicity is gastrointestinal

	Declizumab 
	Is a humanized IgG1(90%human protein)
	2- They thus interfere with proliferation of these cells 
	Half life is20 days
	3-have less antigenicity & longer half live than murine Ab 


Cytotoxic drug 
	cyclophosphamide
	-Alkylating agent 

-Destroy proliferating lymphoid cell 

-Effective in autoimmune disease ( SLE , multiple sclerosis) 

	Side effect 
	Hemorrhagic cystitis , bone marrow suppression

	Methotrexate 
	· Is a folic acid antagonist that inhibit dehydrofolate reductase that interfere with DNA&RNA 

· Orally , IV & IM

· Excreted in urine 

· Rheumatoid arthritis 


	Thalidomide 
	-Sedative drug tetratogenic
-has immunomodulatory action 

- unknown mechanism of immunomodulatory 

- Treatment of erythma nodusum leprosum, it is useful in management of the skin manifestation of lupus erythematous


	interferon
	-IFN (alpha, beta , gama)

-modulated function of immune cells

	Uses 
	Treatment of certain infection e.g. hapitis
Auto immune disease e.g. rheumatoid artharitis


أتمنى أنها تكون مفيدة لأن بصراحة كانت المحاضرة مأساوية 

لا تبخلوا علينا بدعواتكم 
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