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Where to study from?
 Obligatory:

 Lecture course (М. Murdjeva)
 Practical classes – thesis
 Clinical Immunology: principles and practice R. Rich et al, 4th ed.  OR
 Immunology for medical students. R. Narin, M. Helbert. 2d ed

 Recommended (for increased interest)
 Essential Clinical Immunology, John Zabriskie, Cambridge, 2009, 

http://www.sacema.com/uploads/Essential-Clinical-Immunology.pdf
 Immunology and Evolution of Infectious Disease. Steven A Frank, Princeton University

Press; 2002, http://www.ncbi.nlm.nih.gov/books/NBK2388/#A6
 Clinical Immunology: Principles and Practice, 4e. Robert Rich, Thomas A Fleisher, William T. 

Shearer, Harry Schroeder, Anthony J. Frew, Cornella Weyand.Elsevier Saunders, 2013, ISBN-
13: 978-0723436911, 1235 pp.

 Cellular and Molecular Immunology. Abbas, A et al. 9th ed.
 Basic Immunology.Abbas A et al, 5th ed
 Essentials of Clinical Immunology, Helen Chapel, Mansel Haeney, Siraj Misbah, Neil

Snowden, 6th Ed,, Wiley-Blackwell, 2014, ISBN : 978-1-118-47295-8, 376 pp.



Clinical Immunology subject

1. Study of immune system in humans in health and 

disease using specific immunological methods and their 
interpretation.

2. Determination of indications for immunomodulating 
therapy, drug monitoring, monitoring activity of the disease 
process, affecting the immune systm.

3. Determination of disease prognosis. 



Association of Clinical Immunology 
with other disciplines

Clinical Immunology has 
interdisciplinary character,
and is closely related to:

rheumatology, gastroenterology, nephrology, 
oncology, dermatology, pediatrics, 

ophthalmology



Topics in clinical immunology

 Infections and immunity

 Immune deficiencies

 Allergic reactions and diseases 

 Autoimmunity

 Tumor immunology

 Тransplantation immunology

 Reproductive immunology

 Immune prophylaxis and immune therapy



FACTORS AND MECHANISMS, 
PARTICIPATING IN IMMUNE PATHOGENESIS

Factors of:

 Innate immunity

cellular factors: phagocytic cells, ADCC 

humoral factors: С, acute phase proteins, IFN

 Adaptive immunity

cellular factors: Т ly 

humoral factors: antibodies



MECHANISMS of immune 
response:

 Cell cooperation and cytokine network

 Immune mediated inflammation:

- cellular infiltrate  (TBC, leprosis, contact dermatitis, 
lepra)

- immune-complex inflammation (auto-immune 
diseases)

- IgЕ mediated inflammation (atopy, anaphylaxis)



Innate immunity factors

1. Exterior defenses - skin and mucous membranes

2.    Cellular

 cells - Neutr, MF/Mo, ДC, Eo, Ba, Ma,  NK

 mechanisms - phagocytosis, ADCC

3. Humoral

 complement

 lysozyme

 acute phase proteins

 IFNs, cytokines

4. Inflammation



PHAGOCYTOSIS

 Terms and definitions

 Cells – macrophages and neutrophils

 Stages:

 hemotaxis

 adhesion

 internalisation

 killing - 2 mechanisms: 

02-dependent 

02-independent



Intracellular killing in 
phagocytosis

 02 – dependent mechanism
active 02 radicals and their derivatives,secreted in 
phagolysosomes

Respiratory burst. Detection (NBT test)

 02-independent
catepsin G , alkaline phosphatase, lactopherin



Clinical significance of 
phagocytosis

 Phagocytosis of bacteria. Completed and 
incompleted

 Phagocytosis of tumor cells

 Phagocytosis of аpoptotic cells



Extracellular killing

 NK cells

Direct cytotoxic effect on virus-infected cells 
(perforin-dependent) and Tu cells (perforin-
independent)

 ADCC – antibody dependent cellular cytotoxicity



Complement - phases of 
activation

1. Early  phase (inductive)

2. Amplifying phase - С3 key component

3. Membrane attack complex - МАC (С5-С9)

Pathways in complement activation

1. Classical – Ag-Ab complexes

2. Alternate – bacterial endotoxins

3. Lectin – manose-binding proteins



Complement cascade





CLINICAL SIGNIFICANCE
OF COMPLEMENT

 Lysis of bacteria

 Opsonisation - С3b component and phagocytosis

 Liberation of inflammatory mediators–
anaphylatoxins (C3a, C5a)

 Co deficiency results in  diseases (HAE)





Cytokines –
hormones of immune system

Definition: physiological mediators of immune response in 
trauma and inflammation 

Origin: from immune (ly, Mo, MF) and non-immune cells
(fibroblasts, endothelial, stromal, bone-marrow cells)

Effect: paracrine
autocrine
endocrine



1. According to activity:
interleukins 
interferons 
growths factors
tumor-necrosis factors 
chemokines

2. According to the type of producing cells:
monokines 
lymphokines 

3.According to participation in immune response:
pro-inflammatory: IL-1 ,IL-6, IL-8, TNF-a
immunoregulatory: IL-1ra, IL-10, TGF- β
Th1 type - IL-2, IFN-g, 
Th2 type - IL-4, IL-5,IL-9,IL-10,IL-13

CYTOKINES - TYPES



Toll-like receptors (TLR)Toll-like receptors (TLR)

 Toll   receptors in Drosophila melanogaster – induce 
expression of anti-microbial peptides

 Toll-like receptors in rodents (2,4,7,9) link to PAMP

Transmembrane signalling to the nucleus activates genes for:
 Cytokine secretion
 Co-stimulatory molecules expression (on DC and MPh)

LPS

petidoglycan
muramildipeptide

TLR



INFLAMMATION

Includes:

 Humoral reactions – effect on blood vessels

 Cellular reactions

 Mediators of inflammation

 Useful or pathological reaction?



ADAPTIVE IMMUNITY

specific acquired non-susceptibility to 

substances with foreign genetic 
information

IMMUNE RESPONSE
Complex of cellular and molecular 
interactions in the immune system, 
developing in strict sequence and harmony



TYPES OF IMMUNE 
RESPONSE

• Depending on effectors:

 cellular

 humoral

• Depending on the extent of 
generalisation :

 systemic

 local



THE BASIS OF IMMUNE
SYSTEM

• Cellular: Т - and В cells, APC

• Моlecular: antibodies and cytokines

• Genetic: МНС genes and their products



CELLS OF THE IMMUNE 
SYSTEM

Surface markers and function
• Т cells TCR

 CD3 

 CD4,  CD8 

Th, Tc, Ts

• В cells - CD19, CD20, CD21

• Regulatory B cells or Bregs make up around 0.5 percent of all B cells in healthy 
people. Although few in number, they have a vital role to play.

• Bregs have protective anti-inflammatory effects in the body and stop lymphocytes 
that cause inflammation. They also interact with several other immune cells and 
promote the production of regulatory T cells or Tregs.

• АPC – Macrophages, Dendritic cells, В cells





MOLECULES OF 
IMMUNE SYSTEMS

• Antibodies (specific molecules): 

Role and mechanisms of action :

 agglutination and immobilisation
 precipitation

 opsonisation

 antitoxicity and neutralisation

 Co activation

 ADCC

 participation in inflammation

• Cytokines (non-specific mediators)



IMMUNOGLOBULINS

• Concentrations – serum and local /saliva, urine, CSF, milk/: 
RID, turbidimetry, nephelometry

• decreased:

• Primary and secondary immune defciienies / SCID, 
Bruton’s agammaglobulinemia, ИгА selective 
deficiency/

• Physiological decrease in early childhood

• increased (polyclonal hypergammaglobulinemia)

• infections /HAV - IgA, IgG /

• Autoimmune diseases /PBC-IgМ , Alc. cirrh- ИгА /

• Type I allergic reactions /IgЕ /



CRYOGLOBULINS
(Ig precipitating at low T)

• Monoclonal /IgG or IgM with  k or l light 
chain/

• Malignant gammapathy

• Benign gammpathy

• Polyclonal /IgM-RF, IgG, IgA/

• Systemic diseases

• Essential cryoglobulinemia



IMMUNE COMPLEXES

• in body fluids –
doubtful  diagnostic 
value

• in situ
/immunohistochemicall
y/ - kidney, skin, joints

• in collagenosis

• in chronic 
glomerulonephritis



GENETIC BASE OF THE 
IMMUNE SYSTEM

Organization and function of HLA system:

 Ag presentation to T cells 

 MHC restriction

 Transplantation immunity

 AID

 regulation of immune response





BIOLOGY OF IMMUNE 
RESPONSE

STAGES:

• Antigen processing

• Cognitive phase

• Phase of activation

• Effector phase



TYPES OF IMMUNE RESPONSE

• HUMORAL IMMUNE RESPONSE:

- against T dependent antigens

- against T independent antigens (for ex. 
pneumococcal)

• CELLULAR IMMUNE RESPONSE: 

- against intracellular pathogens (in TBC, 
viruses, tumors)



CELL COOPERATION IN IMMUNE RESPONSE-
the “Dance of lymphocytes”





Why should we know the 
dynamics of immune 
response?

• To explain the effect of vaccination - TBC, 
grippe, hepatitis….

• To use serological diagnosis of infectious 
diseases – 4-fold increase in antibody 
titers in the second serum sample



REGULATION 
OF IMMUNE REPONSE VIA:

• Antigen depletion

• Cytokines

• Jerne’s anti-idiotypic network

• T suppressor cells


