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In 1866 Kusmaul and Maier reported a case with 

multi lesion, necrotising vasculitis named as 

Periartitis nodosa which is named Polyartrritis. 

In the early 1900s, Von Pirquest first introduced 

the concept that antigen antibody complexes 

causes disease. 
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What do we mean by immune system 

What are the immune responses 
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The main function of the immune system is to 

prevent or limit the destruction of the body. 

Natural defense : Intact skin & mucus membrane 

Innate immunity : Neutrophils 

Acquired immunity : CMI 

     AMI (humoral) 
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Immunity type Specificity Immediate 

effect 

Improve after 

exposure 

Memory 

Innate Non specific Yes No No 

Acquired Highly specific No Yes Yes 
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Fig :  Innate immunity (Phagocytosis) 
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Fig :  Cell mediated immune response 
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B cells 

Neutrophils 

Plasma cells 

Antibodies 

Neutralize 

toxins & viruses 

Kill bacteria 

Complement 

T cells 

Helper (CD4) 

cells 
Cytotoxic (CD8) 

cells 

Activated 

helper cells & 

macrophages 

Inhibit intracellular 

bacteria & fungi 

Activated 

cytotoxic cells  

Kill 

virus-infected cells 

Lymphokines (IL-2, IL-4, IL-5) 

IL-2 IL-2 

Fig :  Overview   of   CMI & AMI 
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B-cells 

(antibody mediated immunity)  

T-cells 

(cell mediated immunity) 

☻Host defense against infection 

☻ Allergy 

☻ Autoimmunity 

☻ Host defense 

☻ Allergy 

☻ Graft & tumour rejection 

☻ Regulation of antibody  response   

      (help & suppression) 
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Fig :  Activation of T cells 
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Complement  

activation 

Release of  

lysosomal enzyme 

Chemotactic 

factor 

Neutrophil 

aggregation 

Anaphylatoxin 

generation 

Necrosis 

Phagocytosis 

of complexes 

Activation of 

Hagemen factor 

Ag + Ab Complex 

Ischaemia 

Vaso active 

amines 

Vasodilatation & 

oedema 

Micro thrombi formation 

Activation of kinins 

Fig :  Pathway of immune complex mediated tissue injury 

Platelet  

aggregation 
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Molecules within this complex originally defined by 

their ability to provoke rejection of graft. 

There are mainly two classes MHC I & MHC II 

located on chromosome 6. 

Very recently two important proteins have been 

identified on MHC II-Transporter Associated with 

antigen Processing (TAP) and Large Multifunctional 

Proteases (LMP). 
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TAP and LMP have lots of association with few 

common diseases 

The oligopeptides links to endoplasmic reticulum 

and express the disease 

The allelle related to RA, SLE, Psoriasis, Vitiligo & 

IDDM 
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Type Immune recognition Cells Disease 

 

I 

 

IgE 

Mast Cell 

Eosinophill 

Anaphylaxis 

Urtecaria 

Angioedema 

Asthma 

 

 

II 

 

IgG, IgM 

Neutrophill 

Monocyte 

Macrophage 

NK cell 

 

Autoimmune HA 

M. Gravis 

Pemphegus 

Thyrotoxicosis 
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Fig :  Type I reaction 
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Fig :  Type II reaction 
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Type Immune recognition Cells Disease 

III IgM, IgG, IgA Neutrophill Serum sickness 

Arthus reaction 

IV CD4 , CD8  T-cell 

Delayed 

hypersensitivity 

Cytotoxic T-cell 

Monocyte 

Macrophage 

CD8 cells 

Allograft rejection 

GVH disease 

CD 

Tuberculoid Leprosy 
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Fig :  Type III reaction 
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Fig :  Type IV reaction (graft rejection) 
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Fig :  Type IV reaction (graft rejection) 
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IgG - most abundant, crosses placenta, binds to 

macrophage & neutrophill 

IgA - present in the sero-mucus secretion 

IgM - produced in early immune response, formed by 

classical pathway of complement  

IgD - mostly present on lymphocyte surface 

IgE - responsible for symptoms of atopy 
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Fig :  Diagrammatic presentation of Immunoglobulin 
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Fig :  Antibody synthesis in the primary & secondary response 
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What are the disorders associated 

How immune complex activate inflammation 
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In the circulation : 

 Lymphocytes 

 Neutrophils 

 Eosinophil 

 Basophil 

 Platelet 

In the tissue : 

 Mast cells 

 Macrophages 
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1.  Vasoactive smooth muscle constrictors  :  

  Histamine 

  Arachidonic metabolites (PGD2 , LTC4 , LTD4 , TXE4) 

  PAF 

  Adenosine 
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2. Chemotactic factors  :  

 Cytokines 

 Chemokines 

 PAF  

 Compliment components 

 Arachidonic metabolites (LTB4) 

3. Enzymatic mediators   : Trystase 

4. Proteoglycan mediators   :  Heparin 
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Bind 

C1 

Mannan-binding 

lectin 

Classic 

Ag + Ab Complex 

C1 

C4  C2 

C4b, 2b 
(C3 convertase) 

+ 
C2a, C4a 

C3 

C4b, 2b, 3b 
(C5 convertase) 

+ 
C3a 

Lectin 

Microbial surfaces 

Bind 

Protease 

cleaves C4 & C2 

Alternative 

Microbial surfaces 

non specific activators eg. endotoxin 

Bind 

C3 (H2O) + B 

D (protease) 

C3b, Bb 

(C3 convertase) C3 

C3b, Bb, C3b 
(C5 convertase) 

+ 
C3a 

C5 

C5a + C5b 

C5b, 6,7 

C5b, 6,7,8,9 (membrane attack complex) 

C8 C9 

C7 C6 

Lysis, Cytotoxicity 

The pathways of complement system   
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Cytokines Source Functions 

Interleukin 1 Macrophage Activates helper T cells 

Interleukin 2 Subset THC Activates THC, CTC & B-cells 

Interleukin 3 T cell Haematopoiesis 

Interleukin 4 T cell, Mast cell Stimulate B cells-IgE 

Interleukin 6 T cell, Macrophage Lymphocyte growth 

Interleukin 8 Macrophage Chemotactic to Neutrophils 

Interleukin 10 THC Inhibit Macrophage 

Interleukin 12 B cell, Macrophage Activation of  NK 
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Name Source Effects 

TNF Macrophage Tumour necrosis (TN),  

Cell activation 

TNF T-cell TN, Cell activation 

LT TH1 cell Tumour necrosis 

IFN- 
Macrophage Antiviral effect 

IFN 
TH1 cell Induction of class I MHC 

TGF   ATL, Macrophage Anti-inflammatory 

G-CSF T-cell, Macrophage Differentiation to granu. 
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Specific immunologic unresponsiveness that is 

immune response to a certain antigen (epitope) 

does not occur. 

The main process by which T-lymphocyte acquire 

the ability to distinguish self from non self occur in 

the fetal thymus. 
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When self become non self, immune reaction to 

host antigen develops. 

Activation of self reactive helper (CD4) T-cells. 

Most auto immune disease are antibody mediated 

and almost always multifactorial. 
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Genetic factors :  

 HLA DR4 gene   - RA 

 HLA B27   - Ankylosing spondylitis 

 MCH II (women)  - RA 

    - SLE 

    - Graves disease 

 MCH I (men)   - Ankylosing spondylitis 

    - Reiters disease 



Antibodies 

IgE 

Hormonal factors : Approximately 90% of all 

autoimmune disease occur in women. 

Environmental factors : Several agent triggers auto 

immune disease (Bacteria, Virus, Drugs, Heavy 

metals etc).   
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A. Molecular mimicry : Cross reaction antigen that 

triggers  the  activation   of   auto  reactive  T-cells  and  

B-cells. 

B. Alternation of normal protein : Drugs can bind to 

normal protein and make them immunogenic 
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C. Release of sequestrated antigen :  

     a) Immunological privileged  Sperm 

          CNS 

          Lens 

          Uveal tract 

    b) Intracellular antigens          DNA 

                     Histones 

                    Mitochondrial enzymes 

D. Epitope spreading : 
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Type of Immune Response Diseases 

A. Antibody to receptors ☻ Myasthenia gravis 

☻ Graves disease 

☻ IDDM 

☻ EL syndrome 

B. Cell mediated  

    (T-cell & macrophages) 

☻ Allergic encephalomyelitis 

☻ Multiple sclerosis 
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Type of Immune Response Diseases 

 

C. Antibody   to   cell   

component other than 

receptors 

☻ SLE              ☻ Haemolytic anaemia 

☻ RA                ☻ Good Pastur’s syndrome 

☻ ITP               ☻ Pernicious anaemia 

☻ IDDM            ☻ Hashimoto’s Thyroiditis 

☻ AGN             ☻ Addison’s disease 

☻ RF                ☻ Wegner’s Granulomatosis 

☻ PAN             ☻ Pemphigus 

☻ GBS 
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Microbes (Bacteria) AID 

Strep. Pyeogens ☻ Rh fever 

Comp. Jejuni ☻ GBS 

E. Coli ☻ PBC 

C. Trachomatis ☻ Reiter’s syndrome             

Sheigella speec. ☻ Reiter’s syndrome  

Y. enterocolitica ☻ Graves disease                 

B. burgdorfrri ☻ Lyme arthritis             
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Microbes (Virus) AID 

HBV ☻ Multiple sclerosis 

HCV ☻ Mixed cryoglobulineamia 

Measles virus ☻ Allergic encephalitis 

Coxsackie B3  ☻ Myocarditis 

C - B4  ☻ IDDM 

CMV ☻ Scleroderma 

Drugs AID 

Procainamide ☻ SLE 
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Nervous system :  

☻ MS 

☻ MG 

☻ GBS 

☻ Uveitis 

GI system :  

☻ Crohns disease 

☻ Ulcerative Collitis 

☻ PBC 

☻ Auto immune hepatitis 
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Endocrine system :  

☻ IDDM 

☻ Graves disease 

☻ Hashimotos thyroiditis 

☻ Auto immune oophoritis / orchitis 

☻ Auto immune adrenalitis 
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Blood :  

☻ AIHA 

☻ PA 

☻ ITP 

 

Blood vessels :  

☻ Temporal Arteritis 

☻ Anti phus syndrome 

☻ Behelits disease 

☻ Wegener’s Granulomatosis 
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Skin :  

☻ Psoriasis 

☻ DH 

☻ PV 

☻ Vitiligo 

 

 

Muskulo skeletal :  

☻ RA 

☻ SLE 

☻ PSS 

☻ Dermato myositis 

☻ Ankylosing spondylitis 

☻ Sjogren’s syndrome 
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