
 
IMMUNE MEDIATED SKIN DISEASES  

 
Essay 

Submitted for Partial Fulfillment of Master  
Degree in Clinical and Chemical Pathology  

 
 

By 
Mona Abdel Aziz Amer 

M.B.B.Ch., ٢٠٠٣ 
 

Supervised By 
 

Prof. Dr. Laila abdel Aala ElShawarby  
Professor of Clinical and Chemical Pathology  
Faculty of Medicine, Ain Shams University 

  
Prof. Dr. Randa Abdel Wahab Reda Mabrouk  

Professor of Clinical and Chemical Pathology 
Faculty of Medicine, Ain Shams University 

 
Dr. Abeer Al sayed Ali Shehab  

Assistant professor of Clinical and Chemical Pathology  
Faculty of Medicine, Ain Shams University 

 

Faculty of Medicin 
Ain Shams University 

٢٠٠٧ 



  

 

Acknowledgement  
 

First and foremost thanks to ALLAH  whose magnificent 
help was factor in accomplishing this work.  

 
I would like to express my sincere thanks and 

deepest gratitude to Prof. Dr. Laila Abdel Ala El 
Shawarby, Professor of Clinical and Chemical Pathology, 
Faculty of Medicine, Ain Shams University, for her 
gracious supervision, valuable guidance, generous help 
and support.  

I would like to express my sincere thanks and 
deepest gratitude to Prof. Dr. Randa Abdel Wahab 
Reda Mabrouk, Professor of Clinical and Chemical 
Pathology, Faculty of Medicine, Ain Shams University, for 
her great help, valuable guidance, support and 
continuous encouragement through the whole research.  

I am deeply grateful to Dr. Abeer Al Sayed Ali 
Shehab, Assistant Professor of Clinical and Chemical 
Pathology, Faculty of Medicine, Ain Shams University for 
her supervision, help and valuable support and guidance. 

Last but not least I would like to express my 
deepest thanks and gratitude to all members in my 
family especially my Father, my Mother and my 
Sisters.    

 



 i

CONTENTS  

Title                                                                 Page No.              

INTRODUCTION       ١ 

AIM OF THE WORK      ٣ 

REVIEW OF LITERATURE  
Skin histology       ٤ 

The skin as immune organ:     ١١  

- Dendritic cells      ١١ 

- Langerhans cells      ١٩ 

- Keratinocytes      ٢٤ 

- The dermal perivascular      ٢٦ 

A. Dermal microvascular endothelial cell  ٢٧ 

B. Dermal perivascular dendritic macrophages ٣١ 

C. Mast cells       ٣٢ 

D. Pericytes       ٣٣ 

E. T lymphocytes      ٣٥  

Immune mediated skin diseases     ٣٧ 

Hypersensitivity      ٣٧ 

- Types of hypersensitivity diseases:   ٣٧ 

١. Immediate hypersensitivity (type I).  ٣٧  

٢. Antibody mediated (type II. hypersensitivity).٤١  

٣. Immune complex diseases (type III).  ٤١ 

٤. T – cell mediated or delayed – hypersensitivity  

      (type IV).      ٤٣ 

 

 

 



 ii

CONTENTS (CONT.) 

Title                                                        Page No.  

Allergic skin disorder     ٤٤ 

I - Eczema:        ٤٤ 

                A- Atopic eczema      ٤٦ 

B- Contact dermatitis:     ٥٧  

    ١- Irritant dermatitis      ٥٧ 

                   ٢- Allergic contact dermatitis    ٥٨ 

II- Urticaria:       ٦٥ 

A. Physical      ٦٩ 

١- Dermatographism    ٦٩ 

٢- Cold utricaria      ٧١ 

٣- Pressure utricaria    ٧٣ 

٤- Cholinergic utricaria    ٧٤ 

٥- Solar utricaria     ٧٥  

٦- Aquagenic utricaria    ٧٥ 

٧- Vibratory hereditary angiodema  ٧٦ 

B. Contact utricaria syndrome   ٧٦ 

C. Vasculitis urticaria     ٧٦ 

D. Chronic urticaria     ٧٧ 

* Chronic idiopathic urticaria    ٧٧ 

* Autoimmune chronic urticaria  ٧٨  

E. Angiodema       ٨٦ 

 



 iii

CONTENTS (CONT.) 

Title                                                        Page No.  

 

Autoinnume skin disorders     ٨٨ 

Pathogenesis of the skin autoinnume diseases  ٨٨ 

Introduction       ٨٨ 

Break down of tolerance     ٨٩ 

 

Autoimmune skin diseases:      

I. Autoimmune Bullous skin disorders  

 ٩٣ 

     A- pemphigus;       ٩٣ 

     B- Bullous penphigoid     ١٠٥ 

     C- Dermatitis herpetiformis    ١١٥ 

     D- Epidermolysis bullusa acquisita    ١٢١ 

II. Psoriasis       ١٢٢ 

III. Lichen planus      ١٣٢ 

IV. Cutaneous graft versus host reaction            ١٣٨ 

V. Vitiligo       ١٣٩ 

VI. Alopecia areata     ١٤٧ 

VII. Lupus etythematosus     ١٥٣ 

VIII. Dermatomyositis      ١٦٦ 

IX. Scleroderma      ١٦٩ 



 iv

CONTENTS (CONT.) 

Title                                                        Page No.  

 

Novel immunotherapeutic approaches  

in autoimmune skin disorders     ١٨١ 

* Immunomodulatory drug development   ١٨١ 

* Antigen specific approaches for therapy  

   of autoimmune diseases    ١٨٣ 

* Modulating the effector phase  

   of autoimmune diseases    ١٨٥ 

* Targeting immune cells in autoimmune  

   diseases       ١٨٨ 

 

SUMMARY       ١٩٢   

REFERENCES       ٢٠١   

ARABIC SUMMARY                                                                
 



  

 

LIST OF TABLES  

Fig. No.           Title         Page No. 

 

Table (١):  Functional properties of Anti-FcεRIα and Anti-

IgE autoantibodies...........................................٨١ 

Table (٢):  Pathogenetically Relevant Factors for CCLE ........ ١٥٩ 

Table (٣):  Serological Findings in Patients with SCLE ......... ١٦٧ 

Table (٤):  Clinical Characteristics of Autoantibodies 

Associated with Progressive Systemic Sclerosis .... ١٨٢ 

 



  

 

LIST OF FIGURES 

Fig. No.           Title         Page No. 

 
Figure (١):  Structure of the skin..........................................٤ 

Figure (٢):   The layers of epithelium in thin skin......................٦ 

Figure (٣):  Schematic diagram of skin BMZ. .......................١٠ 

Figure (٤):  The sequence of events in immediate 

hypersensitivity .............................................٤٠ 

Figure (٥):  Antibody-mediated (Type II)  ...........................٤١ 

Figure (٦):  Immune complex-mediated diseases (type III 

hypersensitivity) ............................................٤٢ 

Figure (٧):  Mechanisms of T cell-mediated tissue injury. ........٤٣ 

Figure (٨):  This ٩-month-old infant had severel facial 

eczema with symmetric crusted scaly plaques. 

Diagnosis is atopic dermatitis ............................٤٧ 

Figure (٩):  Diagram of radioallergosorbent test (RAST). .........٥٣ 

Figure (١٠):  Algorithm for management of atopic dermatitis .......٥٥ 

Figure (١١):  Atopic dermatitis ...........................................٥٧ 

Figure (١٢):  Contact dermatitis due to adhesive nail ................٦٠ 

Figure (١٣):  Contact dermatitis on the forearm due to poison 

ivy  ...........................................................٦٠ 

Figure (١٤):  Urticaria (hives) ............................................٦٧ 

Figure (١٥):  Cold urticaria reproduced by means of an ice 

cube  ..........................................................٧٤ 

Figure (١٦):  Autologous Serum Skin Test. ............................٨٣ 

Figure (١٧):  Evaluation of urticaria. ....................................٨٧ 



  

 

Figure (١٨):  Auto-ab against  desmoglein ١ (Dsg١) and 

desmoglein ٣ (Dsg٣) of have been shown to 

pemphigus ...................................................٩٩ 

Figure (١٩):  Immunological diagnosis of pemphigus. Direct 

immuno-fluorescence.................................... ١٠٥ 

Figure (٢٠):  Ab reactivity by immunoblot analysis with 

recombinant Dsg١ and Dsg٣. .......................... ١٠٦ 

Figure (٢١):  Representation of a hemidesmosome at the 

ventral side of a basal keratinocyte.................... ١٠٩ 

Figure (٢٢):  Mechanisms potentially involved in tissue 

injury........................................................ ١١٣ 

Figure (٢٣):  Light microscopy study of bullous pemphigoid .... ١١٥ 

 
 

LIST OF FIGURES (Cont…) 

Fig. No.           Title         Page No. 
 
 

Figure (٢٤):  Reactivity with BP١٨٠ and BP٢٣٠ of serum 

samples from BP patients ............................... ١١٦ 

Figure (٢٥):  Developed lesion showing a subepidermal 

blister and neutrophils are found along the 
dermal-epidermal junction and clustered in a 

dermal papilla ............................................. ١٢٠ 

Figure (٢٦):  Direct immunofluorescence microscopy of a 

perilesional skin biopsy ................................. ١٢١ 

Figure (٢٧):  IgA anti-endomysium antibodies on monkey 

esophagus by indirect immunofluorescence 

microscopy................................................. ١٢٢ 

Figure (٢٨):  Defective ٦BH٤ synthesis leading to ٧BH٤ 

production in vitiligo..................................... ١٤٧ 



  

 

Figure (٢٩):  Extensive facial vitiligo in skin ........................ ١٤٩ 

Figure (٣٠):  Treatment of AA with a contact sensitizer:.......... ١٥٦ 

Figure (٣١):  Potential factors involved in the pathogenesis 

of UV-induced cutaneous LE .......................... ١٦٢ 

 



  

 

LIST OF ABBREVIATIONS 
٦BH٤            (٦R)-L-erythro ٥,٦,٧,٨ tetrahydrobiopterin  

٨-MOP          Methoxypsoralen 

ACD             Allergic contact dermatitis 

ACE              angiotensin-converting enzyme 

ACR              American College of Rheumatology 

AD                Atopic dermatitis 

ADCC           Antibody-dependent cell-mediated  cytotoxicity 

ADM             Amyopathic DM 

AE                 Atopic eczema 

AA                Alopecia areata 

AIDS             Acquired immunodeficiency syndromes 

ANA             Anti-nuclear antibody 

Ang-١            Angiopoietin-١ 

ASST            Autologous serum skin test  

ACLE             Acute cutaneous LE 

Bgs                 Bibeck granules 

BMDC            Bone marrow –derived  DC 

BMZ               Skin basement membrane zone 

BP                   Bullous pemphigoid 

C٣a and C٥a    Anaphylatoxins 

CAU              Chronic autoimmune urticaria 

CCLE             Chronic cutaneous LE 

CCR               Chemokine receptor 

CD                Celiac disease 

CENP-B          Anti centromer-B 

cGVHR           Graft-versus-host-reaction 



  

 

CHS                Contact hypersensitivity 

CIU                 Chronic idiopathic urticaria 

LIST OF ABBREVIATIONS (Cont…) 
 

CK                  Creatine kinase 

CLA                Cutaneous leukocyte antigen or cutaneous       

                       Lymphocyte-associated antigen 

CMV              Cytomegalovirus 

COMT            Catecholamine-O-methyltransferase 

CTGF            Connective tissue growth factor 

Cu/Zn SOD    Cytosolic form of superoxide dismutase 

DAF               Decay-accelerating factor 

DCP               Diphenylcyclopropenone 

DCs               Dendritic cells   

DH                 Dermatitis herpetiformis   

DHPR            Dihydropteridine reductase 

DM                Dermatomyositis  

DLE               Discoid lupus erythematosus 

DMVECs       Dermal microvascular endothelial cells 

DNCB            ٢,٤     dinitrochlorobenzene   

DPDMs          Dermal perivascular dendritic macrophages 

DPU               Delayed pressure urticaria 

ds                    Double strand 

Dsgs               Desmogleins 

dSSc              Diffuse Cutaneous SSc 

EBA              Epidermolysis bullosa acquisita 

EBV              Epstein Barr virus 

EC                 Endothelial cells 

ECD              Extracellular portion 



  

 

ELC              Epstein- barr virus- induced molecule I ligand 
chemokines 

LIST OF ABBREVIATIONS (Cont…) 
 

ELISPOT      Enzyme linked immunosorbent spot assay 

EMG             Electromyography 

ESR               Erythocyte sedimentation rate 

eTG               Epidermal transglutaminase 

FasL              Fas – Fas ligand 

FcεR IgE       Elipson receptor 

FK-٥٠٦         Tacrolimus 

FLG              Filaggrin 

Foxp٣           Forkhead box p٣ 

FT                 Fourier Transform Raman spectroscopy 

GFRP           GTP-CH-I feedback regulatory protein 

GM-CSF       Granulocyte-macrophage colony stimulating 
factors 

GTP-CH١     GTP-Cyclohydrolase-I 

HD                Hemidesmosomes 

ICAM           Intracellular adhesion molecule 

IDC               Interdigitating cells 

Ig                   Immunoglobulin   

IL                   Interleukin 

IP                   Insitol ٤,٥- trisphosphate 

Iκβ                 Inhibitory kappa beta   

LCs               Langerhans cells 

LD                 Lamina densa 

LDE               Lichenoid eruptions 

LDH              Lactic dehydrogenase 



  

 

LE                 Lupus erythematosus 

LL                 Lamina Lucida 

LIST OF ABBREVIATIONS (Cont…) 
 

LNs               Lymph nodes 

LP                  Lichen planus  

LPs                Lipopolysaccharide 

LPSA            LP specific antigen 

LS                 Localized scleroderma 

lSSc              Limited Cutaneous SSc 

mAB             Monoclonal antibody 

MAO-A        Monoamine oxidase A 

MCP             Membrane cofactor protein 

MCP-١          Monocyte chemoattractant protein-١ 

MDC             Macrophage- derived 

MHC             Major histocompatibility class 

MMP              Matrix metalloproteinase 

MSAs            Myositis-specific antibodies 

NFκ β            Nuclear factor kappa beta 

NSAIDS        Non sterdoidal anti-inflammatory drugs 

PAF               Platelet activating factor 

PAH              Phenylalanine hydroxylase 

PAMP           Pathogen-associated molecular patterns 

PBMC           Peripheral lymphocytes 

PCD              Pterin-٤a-carbinolamine dehydratase 

PCs               Pericytes 

PF                 Pemphigus foliaceus 

PGD٢           Prostaglandin D٢ 



  

 

PGE٢            Prostaglandin E٢ 

PGI٢             ProstaglandinI٢ 

PNP              Paraneoplastic pemphigus 

LIST OF ABBREVIATIONS (Cont…) 
 

PSORS         Psoriasis susceptibility loci 

PUVA          Photochemotherapy 

PV                Pemphigus vulgaris 

RAG             Recombination activating genes 

RAST           Radioallergosorbent test 

ROS              Reactive oxygen species 

SADBE         Squaric acid dibutylester 

SCLE            Subacute cutaneous LE 

SH٢               Src –homology region٢ domains 

SHPS-١   SH٢  domain-containing protein tyrosine     

                         Phosphatase substrate ١ 

SLAM           Systemic Lupus Activity Measure 

SLC               secondary lymphoid tissue chemokine 

SLD               Sublamina Densa or Lamina Fibroreticularis 

SSc                Systemic scleroderma 

STAT            Signal transducer and activator of   transcription 

Tc١                T cytotoxic type I 

TGF               Transforming growth factor 

TH                 Tyrosine hydroxylase 

Th                  T helper cell 

TIMP            Tissue inhibitor of matrix   metalloproteinases 

TLR               Toll-like receptor 

TNF               Tumor necrosis factor 

TPO               Thyroid peroxidase 

TRANCE       TNF-related activation – induce cytokine –Receptor 

TRP                Tyrosinase related proteins 


