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LEARNING OBJECTIVES 

 Identify the cellular and molecular targets in 

the immune system for the purpose of 

pharmacological interventions

Classify the Immuno-modulating drugs  





INTRODUCTION

Definition

Types :   

Natural 
Acquired 

Natural immunity:  

Innate

Adaptative

Acquired immunity : 

Active

Passive

















INNATE IMMUNITY

 Skin/mucous membranes

 Complement proteins

Opsonins: C3a

Chemoattractants: C3a, C5a

Membrane Attack Complex: C5….9

 Lysosomes

 Interferons

 Cells:  Neutrophils, Monocytes, Macrophages









INNATE IMMUNITY…..
Major Histocompatibility Complex ( MHC)

 MHC 1:  

• All cells

• Cytotoxic  T cells

• Cell mediated immunity

• Viricidal , tumoricidal. 

• Interplays with IL2 , TNF , INF

 MHC II 

 Only present on APCs; involves costimulatory molecules 

 Signal I  = Interaction of APC  with helper T cells

 Signal II = CD80/86 interacts with CD28

 Autoregulation = CTLA4 binds to CD28 setting CD80/86 free 
again 







CO-STIMULATORY MOLECULES 





ADAPTATIVE IMMUNITY

 LAK (Leukocyte Activated Killer) cells

 CD8 Cytotoxic T cells

 APC (Antigen Presenting Cells)

 Helper T cells:  TH1, TH2

TH1
 Produce INFγ, IL2, TNF β

 Cell mediated immunity

 Interact with intracellular Ag 

 Inhibited by  IL 10.

TH2
 B cell proliferation 

 Interact with extracellular Ag

 Inhibited  by INF γ.







ADAPTATIVE IMMUNITY…

 Cytokines 
 IL1 …..24

 IL27…..32

 INF α, β, γ

 TNF α, β

 G.CSF

 GM.CSF

 Erythropoietin

 TNF





APPLIED  IMMUNOLOGY

Therapeutic  uses
 Transplant rejection , acute and chronic cases:

(NOT IN HYPERACUTE AND ACCELERATED)

 Autograft

 Isograft

 Allograft

 Xenograft

 Autoimmune  disorders.

 Malignancies .

 Proliferative disorders.



APPLIED  IMMUNOLOGY 

SOURCES

Monoclonal/polyclonal antibodies ; obtained by 

Inoculation

Hybridoma
DNA recombinant 

(Chimeric, Humanized)

Monoclonal = specific, homogenous, expensive

Polyclonal  = nonspecific, variable, inexpensive



HYBRIDOMA

 Hybridoma  = Milstein & Kohler in 1975.

 Hybridomas

Antibody-forming cells == fused to immortal  

Plasmacytoma cells.



APPLIED  IMMUNOLOGY

NOMENCLATURE

 Muro =  Murine/Mouce source

 XI or IZ  =  Human source

 UMAB/ZUMAB =  Humanized 

 IMAB/XIMAB =  Chimeric



BASIC PHARMACOLOGY

IMMUNOMODULATORS

 Immunosuppressants

 Immunostimulants



IMMUNOSTIMULANTS

 Aldesleukin:  Recombinant IL 2

 Interferon:       α,      β,     γ

 BCG (Bacille Calmette Guerrian): 

TB, In-situ Carcinoma Urinary bladder

 Recombinant  TNF α

 Thalidomide: Erythema Nodosum Leprosum, M Myeloma

 Levamisole: Colorectal carcinoma, R . A, 

Hodgkin lymphoma   

 Lipopolysaccharides; Gram negative endotoxins 



IMMUNOSUPPRESSANTS

CLASSIFICATION

A:-Corticosteroids

 Methylprednisolone 

 Prednisolone 

 Prednisone



IMMUNOSUPPRESSANTS

 B:-Immunophilin ligands: Antibiotics

Cyclosporine A (CsA)

Tacrolimus (TAC)

Pimecrolimus

Mammalian target of rapamycin (MTOR) inhibitors

Sirolimus (SIR) 

(Rapalogs) of SIR 

Evorilimus

Temsirolimus

 Fingolimod





IMMUNOSUPPRESSANTS

C:-Enzyme inhibitors

 Mycophenolate  Mofetil (MMF)

 Mycophenolate sodium(MMS)

 Mizoribine

 Leflunamide

 Pentostatin (ADA  inhibitor)



IMMUNOSUPPRESSANTS

 D:- Cytotoxic  agents

 Azathioprine (AZT)

 6 Mercaptopurine (6 MP) 

 Cyclophosphamide 

 Hydroxychloroquine 

 Methotrexate

 Thalidomide

 (Immunomodulatory derivatives of thalidomide   
(IMIDS)

 Lenalidomide

 Pomalidomide )



IMMUNOSUPPRESSANTS

D:- …….Cytotoxic  agents

 Sulphasalazine

 Cytosine Arabinoside (Cytarabine)

 Dactinomycin

 Leflunomide/ FK778 

 Vincristine  

 Vinblastine 

 Pentostatin

 Fingolimod

 D Penicillamine (cysteine analogue)



IMMUNOSUPPRESSANTS

E:- Immunosuppressive  antibodies

 Anti thymocyte globulin (ATG / ALG)

 Muromonab CD3  (OK3)

 Polyclonal  Intra Venous Immuno Globulins (IVIG)

 Hyper immune Globulin 

 HBV,

 Rabies

 Tetanus, 

 Digoxin 

 Rho (D) immune Globulins. 



IMMUNOSUPPRESSANTS

F:- MONOCLONAL      
ANTIBODIES (MAB)

 1:- Antitumor  MAB
 Alemtuzumab ;  anti CD 52 .

 Bevacizumab  ;  VEGF.

 Cetuximab ;  VEGF.

 Gemtuzumab ;  CD3

 Rituximab       ;  CD20

 Trastuzumab ; HER-2/ neu

 Imatinib ; Tyrosine kinase.

 Geftinib (iressa) ; Tyrosine kinase.

 Erlotinib ; Tyrosine kinase.



IMMUNOSUPPRESSANTS.. MAB

2:- Isotopes for tumors (scan/ destroy)

 Acritumomab ; C E A.

 Capromab penditide ;  P S A.

 Ibritumomab ; CD20.

 Nofetumomab ; oat cell carcinoma

 Tositumomab ; CD20.





IMMUNOSUPPRESSANTS.. MAB

 3:- Anti inflammatory/immune  MAB

 Anti IL 6 

 Tocilizumab (IL 6 Receptor antibody)

 Sarilumab (IL 6 Receptor antibody)

 Siltuximab (IL 6  neutralizing antibody)

 Anti TNFα

 Adalimumab

 Etanercept

 Infliximab

 Anti CTLA-4

 Iplimumab



IMMUNOSUPPRESSANTS.. MAB

 Anti CD28

 Abatacept ;CD80/86

 Anti LFA 3

 Alefacept ; CD2

 IL2 antagonist

 Basiliximab

 Daclizumab



IMMUNOSUPPRESSANTS.. MAB

 IL 1 antagonists Anakinra

 Anti LFA-1

Efalizumab ;ICAM 1

 Anti IgE antibodies

Omalizumab



IMMUNOSUPPRESSANTS.. MAB

Miscellaneous anti inflammatory MABs

 Abciximab

 Palivizumab

 Immunomodulators for HIV: 

Inosiplex

DTC (Diethyl Carbamate)

 Immunomodulators for DiGeorge Syndrome

Thymosin



FLOW CHART: 

INTERACTIONS 





FLOW CHART



FLOW CHART



FLOW CHART: INTERACTIONS 

ANTIGEN  ++++   RECEPTOR

 Alemtuzumab

 ATG

 Muromonab  CD3

RECEPTOR++++++ IL 1 

 Anakinra



FLOW CHART: INTERACTIONS 

RECEPTOR+++++++ TNFα

 Adalimumab

 Etanercept

 Infliximab

 Thalidomide 

RECEPTOR+++++++ Ig E

 Omalizumab



FLOW CHART: INTERACTIONS 

RECEPTOR +++ ACTIVATED CALCINEURIN

 Cyclosporin

 Tacrolimus

CALCINEURIN/ N.F.A.T c__________

________________________N.F.A.T / IL 2 gene

_________________________IL 2 gene / 

RIBOSOMES

Anti CD25 (IL-2 R alpha) on T lymphocytes 

 Basiliximab

 Daclizumab





FLOW CHART: INTERACTIONS 

MEMBRANE IL 2  RECEPTOR+++ CELL CYCLE

 Sirolimus

CYTOPLASMIC RECEPTORS+++ GENES

 Glucocorticoids
 [

PROGRESSION OF CELL CYCLE

 Azathioprine

 Mycophenolate

 Methotrexate



TRANSPLANT: APPLIED PHARMACOLOGY



TRANSPLANT: APPLIED PHARMACOLOGY



CLINICAL PHARMACOLOGY

IMMUNOSUPPRESSANT IN ORGAN TRANSPLANT



CLINICAL PHARMACOLOGY

IMMUNOSUPPRESSANT IN ORGAN TRANSPLANT



CLINICAL PHARMACOLOGY

IMMUNOSUPPRESSANT IN ORGAN TRANSPLANT





CLINICAL PHARMACOLOGY



GROUP: IMMUNOSUPPRESSANT
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