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Immunity is defined as resistance to disease, 
specifically infectious disease

• The collection of cells, tissues, and molecules that mediate 
resistance to infections is called the immune system, 

• and the coordinated reaction of these cells and molecules to 
infectious microbes comprises an immune response. 

• Immunology is the study of the immune system, including its 
responses to microbial pathogens and damaged tissues and 
its role in disease





Basic definitions and concepts:

• The most important physiologic function of the immune system is to 
prevent or eradicate infections 

• Non-infectious foreign substances and substances produced by self 
can sometimes cause immune responses; this can lead to disease

• Our understanding of immunology has led to many therapies for a 
wide variety of disorders
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Phagocytes: engulf bacteria, release toxic chemicals, present 
antigens
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Residue is exocytosed 
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Eosinophils: Parasite-Destroying Cells

Eosinophil

Parasitic worm

Cytotoxic chemicals

Eosinophils: Parasite-destroying cells

Eosinophils also phagocytose antigen-antibody complexes
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Recognizes unhealthy cell (usually expressing abnormal proteins or viral 

proteins – uses perforins (make a hole in the membrane) and granzymes 

(initiate apoptosis – programmed cell death via gene expression
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•Binds receptors of neighboring cells:

• promotes macrophage function and apoptosis of infected cell

• triggers synthesis of enzymes destroying viral RNA or DNA

• triggers synthesis of enzymes that inhibit synthesis of viral proteins

Interferons – signaling molecule (cytokine) released by viral-
infected cells 



Complement Proteins (C1-C12)
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~11 antimicrobial proteins in plasma – ‘complements’ functions of antibodies 

They have a number of functions (below) to defend against pathogens

Opsonin – coats pathogen to make appear different and thus recognizable by 

macrophages

Inflammation - Activates mast cells, basophils, neutrophils, and macrophages 

to increase inflammatory response - 

Cytolysis – causes cell lysis (Big MAC attack)

Eliminates Antigen-Antibody complexes on RBCs killed in spleen

























The classical pathway begins with an antibody bound to a 

pathogen, the lectin binding pathway begins with mannose 

binding lectin protein binding mannose, and the alternative 

pathway is always active because there’s always some C3 

being cleaved into C3a and C3b. 

All three pathways end with the creation of the MAC which 

will kill a pathogen, and along the way there’s creation of 

C3a and C5a - both acting as chemotaxins and 

anaphylatoxins, and C3b acting as opsonins which will help 

phagocytes grab and destroy pathogens











the inflammatory triad of 

Interleukin 1-beta or IL-1beta, 

Interleukin-6 or IL-6, and Tumor 

Necrosis Factor-alpha, or TNF-alpha







































































































In addition to the well-established Th1 and Th2 subsets 

recently so-called Th17 cells were described. 

Which cytokines are being released in high amounts by 

these subsets?

(A) Th1: Interferon-alpha, Th2: IL-15, Th17: IL-17

(B) Th1: IL-1, Th2: IL-2, Th17: IL-17

(C) Th1: Interferon-gamma, Th2: IL-4, Th17: IL-22

(D) Th1: IL-12, Th2: IL-4, Th17: IL-17

(E) Th1: TNF-alpha, Th2: IL-6, Th17: IL-22

Immuncompetent T lymphocytes are selected in the 

thymus. What is the fate of theT cells that have a high 

affinity for self-MHC?

(A) Clonal expansion and migration to the peripheral 

lymph nodes

(B) Clonal anergy

(C) Migration to the peripheral lymphoid organs where 

they go into apoptosis

(D) Deletion in the thymus via induction of apoptosis

(E) Homing to the bone marrow as part of a feed back 

loop

Recognition by T cells is a very important tool for 

any response to a certain antigen.

How does the T cell recognize antigen?

(A) The T cell recognizes antigen via pattern 

recognition receptors.

(B) The T cell recognizes antigen via the T cell 

receptor for antigen (TCR), whereby

for every antigen there is already a specific 

receptor coded at the level of DNA.

(C) The T cell recognizes antigen via the T cell 

receptor for antigen (TCR), which has

a high diversity generated at the level of DNA.

(D) The T cell receptor recognizes antigens via 

binding to membrane-bound IgD antibodies.

(E) The T cell receptor recognizes antigens via the 

CD3 structure











18/07/22 Prostate-Specific Antigen (PSA) – 8,25 ng/mL (0-4,1)

 

06/06/22 

eosinophil cationic protein (ECP) – 7,66 ng/mL (0,2-24)

Total IgE – 8,81 IU/ml (1-87)

Prostate-Specific Antigen (PSA) – 7,10 ng/mL (0-4,1)

Thyroid Stimulating Hormone (TSH) – 0,795 IU/l (0,4-4,0)

T3 – 2,63 ng/dL (0,69-1,7)

T4 – 1,06 pg/mL

CBC: 

WBC – 6,02x10^9/L

Eos – 6% (1-5%)

 

DATA Male, 67 y.o

 Complaints on 

- skin not-itching rash 

appeared in 1 month after 

covid-19 infection in 

February 2022,

- persisted nasal mild 

congestion worsening at 

spring and late summer-

early fall 

Qs: can patient has booster dose of the coronavirus (COVID-19) vaccine,

Can patient be treated with androgen suppression therapy and chemotherapy?

































































Both innate and adaptive immune responses defend against microbial 
infection. Which of the following is a correct statement about innate 
immunity?
A The innate immune system usually responds more rapidly and with greater 
magnitude following repeated exposure to the same pathogen. 

B Innate immune responses to infections occur quickly and take place before 
adaptive immune responses. 

C Innate immune responses only occur in response to a subset of microbial 
pathogens. 

D Innate immunity is only mediated by secreted cytokines and not by cells. 



Lymphocytes of the adaptive immune system utilize receptors that recognize and target 
molecules produced by pathogens, called antigens. Millions of different receptors, each 
with a different specificity, are randomly generated by genetic events in developing 
lymphocytes. Given the wide variety of molecules that can be recognized by lymphocytes, 
why doesn't the immune system generally develop strong responses to self antigens?

A Lymphocytes with receptors that strongly recognize self antigens during development are 
caused to die by apoptosis, change their receptor specificity, or become regulatory T cells.

B The genes that code for antigen receptor variable regions do not contain DNA sequences 
that would encode receptors that bind to self antigens.

C Human lymphocyte receptors are unable to recognize antigens from human beings, 
excluding all self antigens from recognition.

D All self antigens are proteins, and lymphocyte receptors are unable to recognize protein 
antigens.



The adaptive immune response includes B cells that secrete antibodies. 
Antibodies perform multiple functions to protect us from pathogens. 
Which of the following antibody functions does not depend on the binding 
of additional molecules or cells to the non-antigen binding end (Fc region) of 
an antibody molecule?

A Antibody-dependent killing of an infected cell by natural killer cells

B Opsonization of a microbe to enhance phagocytosis

C Complement-mediated lysis of a microbe

D Neutralization of a bacterial toxin



There are multiple subsets of T lymphocytes that participate in the adaptive immune 
response. The two largest classes of T cells are CD4+ and CD8+ T cells, distinguished by the 
co-receptor molecules that they express. How do the functions of CD4+ and CD8+ T cells 
differ from each other?

A CD4+ T cells are naive T cells that have not been activated and require activation before 
participating in an immune response, while CD8+ T cells are effector T cells that have been activated 
and are ready to perform their immune function.

B CD4+ T cells are memory T cells that are long lived and respond quickly to repeated challenge by 
the same pathogen, while CD8+ T cells are mature T cells that are short lived and only activated 
during an infection.

C CD4+T cells produce antibodies that bind to pathogens and aid in their removal, while CD8+ T cells 
are natural killer T cells that directly kill infected cells by releasing the contents of cytotoxic granules.

D CD4+ T cells are helper T cells that provide signals to other immune cells to increase their immune 
function, while CD8+ T cells are cytotoxic T cells that directly kill infected cells by inducing apoptosis.



Both B and T cells are lymphocytes that participate in the adaptive immune response. 
However, the receptors expressed by B and T cells differ in significant ways. What is one 
difference between antigen recognition by B and T cells?

A B cells can recognize extracellular or cell surface antigens of any molecular type, while T 
cells can only recognize peptide fragments of proteins displayed by a specific cell surface 
molecule.

B B cells secrete antigen receptors, but do not express antigen receptors on their 
membranes, while T cells can both secrete antigen receptors and express antigen receptors 
on their membranes.

C B cells can only recognize antigens that have been processed inside cells before display on 
the cell surface, while T cells can only recognize intact cell surface or intact secreted 
molecules.

D B cell antigen receptors are lipid molecules, while T cell antigen receptors are proteins.



Before B and T lymphocytes can perform their immune functions, they must pass 
through multiple developmental steps that lead to the activation of the lymphocytes. 
Which of the following statements describes the molecular signals required to activate 
a naive T lymphocyte?

A Naive T lymphocytes need to encounter the antigen they recognize, bind a 
costimulatory molecule, and detect pathogen-specific danger signals in order to become 
activated.

B Naive T lymphocytes need to encounter the antigen they recognize and bind a 
costimulatory molecule in order to become activated.

C Naive T lymphocytes only need to encounter the antigen they recognize in order to 
become activated.

D Naive T lymphocytes are ready to perform their effector function, but have not yet 
done so.







❖The physiologic function of the 
immune system is to protect 
individuals against infections. 

❖Innate immunity is the early line of 
defense, mediated by cells and 
molecules that are always present and 
ready to eliminate infectious microbes. 

❖Adaptive immunity is mediated by 
lymphocytes stimulated by microbial 
antigens, requires clonal expansion 
and differentiation of the lymphocytes 
before it is effective, and responds 
more effectively against each 
successive exposure to a microbe. 

❖Lymphocytes are the cells of adaptive 
immunity and are the only cells with clonally 
distributed receptors with fine specificities 
for different antigens. 

❖Adaptive immunity consists of humoral 
immunity, in which antibodies neutralize and 
eradicate extracellular microbes and toxins, 
and cell-mediated immunity, in which T 
lymphocytes eradicate intracellular microbes. 

❖Adaptive immune responses consist of 
sequential phases: antigen recognition by 
lymphocytes, activation of the lymphocytes 
to proliferate and to differentiate into 
effector and memory cells, elimination of the 
microbes, decline of the immune response, 
and long-lived memory. 

SUMMARY



SUMMARY
❖Different populations of lymphocytes serve 
distinct functions and may be distinguished by the 
surface expression of particular membrane 
molecules.

❖B lymphocytes are the only cells that produce 
antibodies. B lymphocytes express membrane 
antibodies that recognize antigens, and the 
progeny of activated B cells, called plasma cells, 
secrete the antibodies that neutralize and 
eliminate the antigen. 

❖T lymphocytes recognize peptide fragments of 
protein antigens displayed on other cells. Helper T 
lymphocytes produce cytokines that activate 
phagocytes to destroy ingested microbes, recruit 
leukocytes, and activate B lymphocytes to 
produce antibodies. Cytotoxic T lymphocytes 
(CTLs) kill infected cells harboring microbes in the 
cytoplasm.

❖Antigen-presenting cells (APCs) capture antigens 

of microbes that enter through epithelia, 

concentrate these antigens in lymphoid organs, 

and display the antigens for recognition by T cells.

❖Lymphocytes and APCs are organized in 

peripheral lymphoid organs, where immune 

responses are initiated and develop.

❖Naive lymphocytes circulate through peripheral 

lymphoid organs, searching for foreign antigens. 

Effector T lymphocytes migrate to peripheral sites 

of infection, where they function to eliminate 

infectious microbes. Plasma cells remain in 

lymphoid organs and the bone marrow, where 

they secrete antibodies that enter the circulation 

and find and eliminate microbes.


