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CD16 – natural killer cells 



Cytotoxic (Killer) T-Cells (CD8 cells) 

• Respond to presence of antigens and 
lymphokines produced by CD4 cells 

• Seek out, bind to, and destroy: 

– Cells infected by viruses 

– Some tumor cells 

– Cells of tissue transplants 

• Can deliver lethal hits on multiple cells in 
sequence  
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Suppressor T-Cells (CD8 cells) 

• Produce interleukines that inhibit 
proliferation of B and T cells 

• Downregulate or dampen immune 
response 
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Memory T-Cells 

• Have previously encountered specific 
antigens 

• Respond in enhanced fashion on 
subsequent exposures 

• Induce secondary immune response 
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Antigen Recognition by T Cells 

• Specific T cell receptor 

• T cells are MHC restricted; only recognize 
antigen and MHC protein 

• T-helper cells (CD4) recognize processed 
antigen and piece of self (MHC II) 

• Cytotoxic T cells (CD8) recognize 
processed antigen and nonself (MHC I) 



Erythrocytes (E) coated with antibody (A) and complement (C) are incubated with test cells; if the test cells have 

complement receptors, the EAC will adhere to these cells, forming rosettes. 

Human thymus-derived lymphocytes have the ability to form rosettes with sheep red blood cells (SRBC) in vitro. 
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Functions of Phagocytic Leukocytes 
(mono, MP and PMN) 

• Localization and Removal of Foreign Substances 
 (Inflammation and wound healing) 

 -Chemotaxis: directed migration to site of injury; 
chemical mediators (chemotactic factors) 

 -Phagocytosis: ingestion of foreign substances 

 -Metabolic destruction: digestion and killing 

  Oxygen-dependent (MPO, ROI, RNI) 

  Oxygen-independent (cationic proteins,   
    lysozyme, TNF, porphorins 

 



Phagocytosis Steps 
 

Step 1: The phagocytes get activated by the presence of certain particles 

around them. As soon as they detect a foreign particle, the phagocytes 

produce surface glycoprotein receptors, that increase their ability to 

adhere to the surface of the particle. 

 

Step 2: The phagocyte slowly attaches to the surface of the foreign 

particle. The cell membrane of the phagocyte begins to expand and 

forms a cone around the foreign particle. 

 

Step 3: The cell membrane surrounds the foreign particle from all sides 

to create a vacuole, known as phagosome or food vacuole. The 

phagosome is then passed into the cell for absorption. 

 

Step 4: Lysosomes are cell structures, that are specialized in digesting 

the particles that enter the cell through the cell membrane. The 

lysosomes break the food vacuole or phagosome, into its component 

materials. The cell creates a peroxisome, a special structure that helps 

the body to get rid of the toxins. 
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Antigen Processing 

• Phagocytosis of antigen 

• Partial degradation or unfolding 

• Binding to MHC II (Ia) proteins 

• Re-expression of processed antigen on 
cell surface 

• Presentation to T-helper cells 
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Antigen Processing and 

Presentation 

Peptide 

II 
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Immune Functions of Macrophages 

• Antigen processing and presentation 

 

• Tumor Cytotoxicity 

 

• Tumor Surveillance 
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Major Histocompatibility Complex 

 Class I MHC:  expressed on all somatic cells and on 
cytotoxic T cells ; classic “transplantation antigens”; 
determines histocompatibility acceptance or rejection of 
allograft 

 

 Class II MHC: expressed on immune cells (B,T, 
macrophages, thymus epithelium); immune associated 
(IA) antigens; important in immune regulation, cell-cell 
communication 

 

 Class III MHC: complement 
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Immunity means protection from disease and especially 

infectious disease.  

Cells and molecules involved in such protection constitute 

the immune system. 

Response to introduction of a foreign agent is known as the 

immune response.  

Some foreign agents, such as the allergens found in house 

dust mite, cat dander or rye grass pollen, cause disease.  

Some individuals mount immune responses to their own 

tissues as if they were foreign agents. Thus, the immune 

response can cause the autoimmune diseases common to 

man such as multiple sclerosis, diabetes, rheumatoid 

arthritis or myasthenia gravis. Most individuals do not suffer 

from autoimmune disease because they have developed 

tolerance towards their own (self) tissues.  
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Functions of the Immune System 

• Defense 

 

• Homeostasis 

 

• Surveillance 
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The normal individual has two levels of defence 

against foreign agents.  

The first type is named natural or innate immunity. 

This type of immunity is sometimes referred to as non-

specific but broadly specific.  

The second type of immunity is adaptive or acquired 

immunity and is confined to vertebrates.  
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INNATE IMMUNITY 

PHYSICAL 

BARRIERS 

Skin, mucous 

membrane 

CELLS 

granulocytes,  

monocytes, 

macrophages 

CHEMICAL 

BARRIERS             

pH, lipids, enzymes 

ACQUIRED IMMUNITY 

HUMORAL 

   B cells 

  antibodies 

CELL MEDIATED 

          T cells 

   interleukines 

MP 
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Physical barriers are the first line of defense against infection. The 

skin and mucous membranes provide a continous surface which must 

be breached and back this up with mechanical protection through cilia 

and mucous.  

Physiological factors such as pH, temperature and oxygen tension 

limit microbial growth. The acid environment of the stomach combined 

with microbial competion from the commensal flora inhibits gut infection.  

Protein secretions into external body fluids such as lysozyme also help 

resist invasion. Soluble factors within the body such as complement, 

interferons and collectins and other "broadly specific" molecules such 

as C-reactive protein are of considerable importance in protection 

against infection.  

Phagocytic cells are critical in the defense against bacterial and simple 

eukaryotic pathogens.  

Macrophages and Polymorphonuclear leucocytes (PMN) can 

recognise bacterial and yeast cell walls through broadly specific 

receptors (usually for carbohydrate structures) and this recognition is 

greatly enhanced by activated complement (opsonin).  
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Cell Mediated Immunity 

• Mediated by T lymphocytes which release soluble 
mediators (interleukines) 

  

• Important in host defense against viruses, certain 
bacteria, fungi, transplant rejection and tumor 
surveillance; Type IV (delayed type) hypersensitivity 
(DTH) reactions 

 

T Cells:  derived from precursor cells in bone marrow; 
mature in thymus; become educated 
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Antigens 
• Substance recognized as “foreign” 

• Hapten: foreign substance that binds antibody; does not 
elicit immune response 

• Immunogen: foreign substance that binds antigen and 
elicits immune response 

• Carrier: large protein 

• Hapten + Carrier = Immunogen 

• Epitope: part of antigen that is recognized by antibody 

• Immunodominant site: epitopes that are more highly 
charged or more accessible 
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Activation of T Cells 

Macrophage 

Antigen 

  T-helper 

T cell 

receptor 

processed   

antigen 
      MHC II 

Stimulatory cytokines 

B        MP                       T 

IL-3 IL-2   gIFN Cytotoxic lymphokines 

T-killer 

altered 

self 

  epitope 

CD4+ 
CD8+ 
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Humoral Immunity 

Mediated by B lymphocytes which produce 
antibodies or immunoglobulins (Ig) in 
response to antigen challenge 

Antibodies: glycoproteins; selective, highly 
specific; found in g-globulin fraction of serum 
(humoral=blood) 

Five Classes: physical, chemical and antigenic 
differences 
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Classes of Antibodies 

IgM:   primary immune response (7%); Type III               
hypersensitivity reaction; immune complexes; B cell 
receptor 

IgG:    secondary immune response, B memory cells 
(70%) 

IgA:   external secretions, produced locally against 
bacteria and viruses (15%) 

IgE:   Type I hypersensitivity reactions, minute 
amounts 

IgD:   umbilical cord blood, primitive recognition or 
regulation; B cell receptor 

 



52 WWW.SMSO.NET 

Antibody Structure 

Fab 

Fc 

     Heavy chain 

Light chain 

C-terminus 

   N-terminus Fab 

-ss- 

ss ss 

papain (2 Fab fragments) 

pepsin ( 1 Fab fragment) 

Interchain disulfide bonds stabilize domain structure 

which is tied to Ig function; differences in Ig 

molecular weight due to differences in heavy chains 

Variable region 

antigen binding site 

Cellular binding site 
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Immune Response: B Cells 

Antibody 

triggering 

Clonal 

Proliferation 

Maturation/ 

Differentiation 

Antigen 

small 

B cell 

Small 

B cell 

Large   

B cells 

Large 

B cells 

 lymphoblast 

 lymphoblast 

      B 

memory 

 B 

B 
B 

    B   

memory 
B 

B 

B 

U 

U 

Y 

 U 

Y 

U Y 

U 
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Kinetics of Antibody Production 

• Primary immune response:  IgM 

• Secondary immune response: IgM and IgG 

– Shorter lag 

– Higher levels of specific IgG produced 

– Steady state level persists longer 

– IgG predominates 

– Quantitative difference between primary and 
secondary immune response due to increase in the 
number of potentially reactive B cells 

– Adjuvants: IgG produced after primary response; 
secondary IgG response sustained 
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Kinetics of Antibody Production 
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The first encounter with an antigen is known as the primary response. Re-

encounter with the same antigen causes a secondary response that is more rapid 

and powerful.  

Immunoglobulin molecule which, when secreted by the B cell, is known as an 

antibody  

Antibodies work in three ways.  

Neutralisation. blocking the biological activity of their target molecule e.g a toxin 

binding to it's receptor 

Opsonisation. interact with special receptors on various cells, including 

macrophages, neutrophils, basophils and mast cells allowing them to "recognise" 

and respond to the antigen 

Complement Activation. cause direct lysis by complement complement 

recruitment also enhances phagocytosis  
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Summary of the phases of the immune response 

                 Immediate            Early                          Late 

                 0-4hrs               4-96hrs                >96hrs 

Type             Innate               Innate (inducible)       Specific 

Key molecules    Complement           Complement           IgM and IgG antibody   

                     Histamine etc     IL-1,TNFalpha,IL12        IL2,IL4,IL12,IFNgamma 

                          IFNalpha/beta 

                         MBP, CRP 

Key cells             Macrophages          Macrophages                 T cells 

                        Mast cells                  Neutrophils                 B cells      

                           Neutrophils               NK cells               Macrophages 
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ANTIINFECTIOUS IMMUNITY 

Nonspecific immunity 

(innate) 

Specific immunity 

(acquired) 

specific passive 

immunity 

specific active 

immunity 

natural (a/t 

through a 

placenta and  

milk) 

artificial (a/t, 

immunoglobulins) 

natural (after 

the carried 

infection) 

artificial  

(vaccination) 

• mechanical barrier (skin, 
mucous membranes) 

• chemical factors (ph) 

• system of uninuclear 
phagocytes(macrophages) 

• NK-cell 
• neutrophylies, 

eozinophyliss, basophylies 

• Humoral factors 
(lysosine,interferones, 
coplement, colectin, 
pentracsine) 
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 PRINCIPLES OF DETERMINATION OF IMMUNE STATUS: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

IMMUNE STATUS OF ORGANISM 

 two-tier estimation;  

-determining the connection of quantitative indexes with 

their functional activity;   

-determining the connection of immunological 

mechanisms with the clinical features of disease;   

-account of connection of individual reactivity with 

genetic factors;   

-comparing of indexes of immune status of organism to 

the norm;   

-looking after the state of immune status  in  dynamics 

 Immune status of organism is quantitative and 
functional descriptions of separate links of the immune 
system on the certain stage of development of organism 
or on the certain stage of development of disease 
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Immunological investigations 

Number of lymphocytes in blood. 

abs. & approx. number  Т- и В-Lymph. 

Subpopulation of regulatory T-

limphocytes helpers/inductors &  T-

killers/supressors. 

Serum immunoglobulins 

(IgA, IgM, IgG). 

phagocytic activity of leucocytes. 

Prolifer. act. T- & B-Lymph in 

reaction blasttransformaton on 

mytogenes or agents. 

B-Lymph, carrying surface. Ig  

IL, TNF-α, CIK. 

Activation of NК-cells. 

Complement titer 

Phagocyting cell function 

anamnesis 

Objective 

inspection 

Laboratory investigations 

screening Specifying 
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Syndrome Indexes of immunogramm 

Signs of infectious 

syndrome 

Decline of natural resistance, level       of T-cell, IRI<1,5 

due to T-helpers, decline of level of V-lymphocytes, 

immunoglobulins. 

Signs of allergic 

syndrome 

Decline of level of T-cell, IRI >3,5 due to the increase of T-

helpers and decline of T-suppressor-cell, increase of V-

lymphocytes and level of IGE, positive tests of 

hypersensitiveness of immediate or slow type. 

Signs of 

autoimmune 

syndrome 

Decline of level of T-cell, IRI>3,5 due to the considerable 

increase of level of T-helpers and decline of level T-

suppressor-cell, increase of level of V-lymphocytes, 

Circulatory immune complexes, decline of indexes of 

phagacytosis and complements, presence of specific 

autoantibodies. 

Combined 

violations 

mixed changes with approximately equivalent defects . 

Variants of changes of laboratory indexes of immunity 



Index Result Rate 

Hemoglobin 102 F - 115- 145. M- 132 - 164 g/l 

Erythrocytes 3,1 F – 3,7 – 4,7. M - 4.0 - 5.1x1012 /l 

Platelets 160 150 - 320x109/l 

ESR 42 2-15 mm/h 

Leukocytes 10,1 4-9x109/l 

Neutrophils 

43-71 % 

2000-6500 

Stick-nuclear 

1 - 4 % 

80-400 

Segment-

nuclear 

Eosinophils 

0,5 - 5% 

80-370 

Basophils 

0-1% 

20-80 

Monocyt

es 3 - 

9% 

90-720 

Lymphocytes

25 -37% 

1600-3000 

Large 

granular 

lymphocytes 

1-5% 

80-500 

Plasmocytes 

0-1% 

20-80 

84 9 75 0 0 7 9 0 0 

8480 900 7580 0 0 710 910 0 0 

Immunological indexes Result Rate Immunological indexes Result Rate 

Т- lymph. CD3 % 49 50 - 80 Ig G 26,34 8,0-18,0 g\l 

The abs. number 446 1000-2200 

Т-help. CD4 % 29 33-46 IgM 2,96 0,2-2,0 g\l 

The abs. number 263 309-1571 

Т-suppress. CD8 % 21 17-30 Ig А 5,36 0,3-3,0 g\l 

The abs. number 191 282-999 

Immune 

regulatory index 

CD4/CD8 1,38 1,4-2,0 CIC 217 30 - 50 IU. 

density. 

NK-cells 

CD16 

% 25 12-23 Power activity Ph. Index   60 - 80% 

The abs. number 227 72-543 Ph. Value   1,5-3,5 

В-lymph. 

CD22 

% 23 17-31 NBT-test  spontaneo

us 

  to 10% 

The abs. number 209 109-532 Inductive   - 

Immunogram in acute bacterial infection (pneumonia), the patient L., 22 years old 



Immunogram during acute viral infection. Patient 26 years old. 

Index Result Rate 

Hemoglobin 134 F- 115-145. M- 132 - 164 g/l 

Erythrocytes 3,9 F – 3,7-4,7. M-4,0-5,1x1012/l 

Platelets 270 150 - 320x109/l 

ESR 18 2-15 mm/h 

Leukocytes 10,2 4-9x109/l 

Neutrophils 

43-71 % 

2000-6500 

Stick-nuclear 

1 -4% 

80-400 

Segment-

nuclear 

Eosinophils 

0,5 - 5% 

80-370 

Basophils 

0-1% 

20-80 

Monocytes 

3 - 9% 

90-720 

Lymphocytes 

25 -37% 

1600-3000 

Large granular 

lymphocytes 

1-5%  

80-500 

Plasmocytes 

0- 1% 

20-80 

36 5 31 0 0 11 43 10 0 

3670 510 3160 0 0 1120 4390 1020 0 

Immunological indexes Result Rate Immunological indexes Result Rate 

Т-lymph. CD3 % 60 50 - 80 IgG 19,8 8,0-18,0 g/l 

The abs. number 2630 1000-2200 

Т-help. CD4 % 24 33-46 IgM 3,25 0,2-2,0 g/l 

The abs. number 1053 309-1571 

Т- uppress. 

CD8 

% 36 17-30 IgA 2,07 0,3-3,0 g/l 

The abs. number 1580 282-999 

Immune 

regulatory 

index 

CD4/CD8 0,67 1,4-2,0 CIC 65 30 – 50 

IU Density 

NK-cells 

CD16 

% 29 12-23 Power activity Ph. Index 83 60 - 80% 

The abs. number 1270 72-543 Ph. value 4,2 1,5-3,5 

В-lymph. 

CD22 

% 16 17-31 NBT -test spontaneous 15 to 10% 

The abs. number 480 109-532 Inductive 32 - 



Questions  
or  

Comments 


