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Objectives :
● 1- To describe B cells as the mediators of humoral immunity, (antibody-mediated immunity). 
● 2- To describe activation of B cells which involve : 
- Antigen recognition.    - T-dependent & T-independent antigens.     - Requirement for T-helper cells. 

● 3- To explain clonal selection, clonal expansion & generation of plasma cells & memory cells. 
● 4- To describe primary & secondary immune responses. 
● 5- To describe the structure & function of immunoglobulins. . 



Humoral Immune Response Definition:
It is the aspect (part) 
of Immunity that is 

mediated by 
Secreted 

ANTIBODIES

Why it's called 
humoral?
Because it involves 
substances found in 
the Humours or Body 
Fluids.

Types of Response:
Determined by the Nature of Antigen

Extracellular
Humoral immunity

Intracellular
Cellular Immunity 

Activation of B-Cells by Antigens
T-dependent Antigen T-independent Antigens

Antibody production by B-Cell 
require 

T-Helper cells.
1-Antigen Presenting Cells 

(Monocyte-Macrophage-Dendritic 
cell-B lymphocyte) recognize antigen 

and present it to T-helper cells.
2-T-helper cells stimulate B-cells 

specific for that Antigen to become 
Plasma Cells

T-dependent antigens are mainly 
PROTEINS

B-cells do not require T-helper cells 
to produce antibody.

Immune responses induce the 
production of IgM of low affinity for 

the antigen and no immunologic 
memory.

T-independent Antigens are mainly 
POLYSACCHARIDES or 

LIPOPOLYSACCHARIDES 
with repeating subunits (bacterial 

capsules).



The Antigen is recognized by the B-cells via B-Cell 
Receptor (BCR) “Immunoglobulin”

B-cell present the antigen (after 
processing) to the T-helper with the 
help of MHC/HLA and CD4 (tighten 
the interaction “present on T-cell”)

After Activation of 
T-helper: 
Many molecules will be 
expressed 
1-CD25 “part of IL 
Receptor” T-cell will 
produce IL2.
2- CD40L - binds with 
CD40 on B-cells.

Clonal Selection
The antigen picks a specific B-cell to 

proliferate 

Clonal 
Proliferation 

Differentiation: also occur on B-Cells just like T-cells
1- Plasma Cells.            2- Memory Cells (only in T-dependent)



Antibodies
1- Antibodies are immunoglobulins with specific functions.

2- Antibodies bind to specific sites on antigen surfaces called 
(epitopes) and perform protective functions by different 
mechanisms.

There is SPECIFIC antibody 
for any one given type of 

antigen.

Antibody structure and functions
1. Made up of four polypeptides chains

2. Mwo longer and larger (heavy chains) and the other two shorter and 
smaller(light chains)

3. Has the shape of the letter “y”

Variable region has the potential to bind with particular classes of antigens.
Once a raw antibody is stimulated to fit to a specific antigen,it can then react with 
ONLY that antigen This is known as SINGLE SPECIFICITY
Can fit as precisely as a lock--‐and--‐key to an antigen.



Protective functions Of antibodies



Electron micrographs of the effect of
antibodies and complement upon bacteria

Healthy E. coli Antibody + complement-mediated damage to E. coli



Important !! 
you should 
know 
everything 
in, not just 
the red !



Antibody 
dependent cell- 

mediated 
cytotoxicity 

Functions of 
Antibodies

Transplacental 
transfer 

Opsonization and 
Phagocytosis

Complement 
activation 

Complement system
 (dr. Najeeb)

Short vid. Of 
complement system

 Secretion of lytic enzymes to destroy parasite 

NK (lysing ability), Macrophage, neutrophils, and 
eosinophils have receptors for FC region of antibody

IgG (Immunoglobulin G)

classical pathway , ader binding to antigen
IgM+++, IgG1 > IgG3 > IgG2

Antibodies coat infecting cells and facilitate their 
phagocytosis by cells possessing Fc Receptors 

Antibodies coat infecting cell (large parasite 
usually) 2 FC facing outwards  

https://www.youtube.com/watch?v=9IyufZf6QOM&feature=youtu.be
https://www.youtube.com/watch?v=vbWYz9XDtLw&feature=youtu.be


Primary & Secondary immune responses
❖ Initial encounter with antigen produce primary immune response

❖ Subsequent challenge with same antigen produces secondary immune response

Concentration and type of antibody in 
primary & secondary immune response

https://www.youtube.com/watch?v=-z5sH02ZYyw
https://www.youtube.com/watch?v=CtS4jqV3FUg


The time between 
application of stimuli 

and the reaction

Comparison between primary and secondary responses 





1-it is the aspect of immunity that is  mediated by secreted 
antibodies
A- Humoral Immunity 
B- cell mediated immunity 
C-A&B
D-neither A or B

2-Antibody production by B-cells require T-helper cells is
A- T-independant
B- T-dependant
C-A&B
D-neither A or B

3- ………recognize antigen & present it to T-helper cells
A- proteins
B- antibody 
C- Antigen presenting cells 
D- cytotoxic 

4-Antibodies bind to specific sites on antigen surfaces 
called
A- receptor
B- epitopes
C- protein
D-antigen

5-There is a SPECIFIC antibody for any one given type of 
an antigen
A- false 
B- true

6- it is consist of two heavy chains and two light chains 
A- protein
B- antigen 
C- antibody 
D- T cells 

Answers
1-A
2-B
3-C
4-B
5-B
6-C

MCQ
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