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OBJECTIVES

01
To describe B-cells as the mediators 

of humoral immunity 
(antibody-mediated immunity) 

02
To describe activation of B-cells which 

involve:
- Antigen recognition, 

-T-dependent, T-independent antigens 
-Requirement for T-helper cells.

03
To explain clonal selection, 

clonal expansion & generation 
of plasma cells & memory

cells.

04
To describe primary & 

secondary immune responses 

05
To describe the structure & 

function of
Immunoglobulins



adaptive immunity

TYPES OF IMMUNITY

The Humoral Immune Response is
the aspect of immunity that is mediated by secreted 
antibodies.
▪ The response takes place in body
fluids/humor such as blood and lymph.

innate immunity

cell mediated 
immunity (CMI)

humoral 
immunity (AbMI)

INTRACELLULAR EXTRACELLULAR



ACTIVATION OF B CELLS BY 
ANTIGENS

T-dependent
antigens

T-Independent
antigens

• Antibody production by B-cells requires T-helper 
cells. 

•  Antigen presenting cells (APC) recognizes the 
Antigen & presents it to T-helper cells. 

•  T-helper cells stimulate B-cells specific for that 
antigen to become Plasma cells. 

•  T-dependant antigens are mainly proteins on 
viruses, bacteria & other foreign materials.

• B-cells Do Not require T-helper cells to produce 
antibody. 

• Antigens are mainly polysaccharides or 
lipopolysaccharides with repeating subunits 
(bacterial capsules). 

• Immune responses induce the production of lgM 
of low affinity for the antigen and No immunologic 
memory.



Th1 (T helper 1) is a CD4 cell which promotes cell mediated immunity 
(previous lecture).
Th2 (T helper 2) is a CD4 cell which promotes antibody mediated immunity 
(this lecture).

ACTIVATION OF B CELS 
(T-DEPENDENT)

-Cell activation leads to
o Proliferation ( تكاثر/ انتشار) 
o Release of cytokines (lecture 2)

from 443 and was repeated in 444:



B-cells are activated by the binding of an antigen to a specific 
receptor on its surface, which stimulates the cell to divide and 
proliferate (multiply very fast ) in the end it produces plasma 

cells and memory cells.

CLONAL SELECTION AND CLONAL PROLIFERATION

team 439:



Antibodies bind to specific sites
on antigen surface called
(epitopes) and perform

protective functions by different
mechanisms. 

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. 

Antibodies are immunoglobulin
(Ig) with specific functions. . 

Can fit as precisely as a lock-key 
to an antigen.

ANTIBODIES
Features and structure

soluble 
bond

variable 
region

Have the shape of a letter “Y”.

Made up of four polypeptides
chains.

Two longer and larger (heavy
chains) and the other two shorter

and smaller (light chains)

Variable region has the potential
to bind with particular classes of

antigens.

there is a specific antibody for any one given 
type of antigen

upper part

lower part



ELECTRON MICROGRAPHS OF THE EFFECT OF ANTIBODIES 
AND COMPLEMENT UPON BACTERIA

Antibody + complement-mediated
Damage to E. coli

Healthy E. coli



Binding of antibodies to antigens inactivate antigen by

PROTECTIVE FUNCTIONS OF ANTIBODIES:

ENHANCES
LEADS TO



IMMUNOGLOBULIN CLASSES IMPORTANT SLIDE*

  اعرفوا الترتیب



FUNCTIONS OF ANTIBODIES :
SPECIAL THANKS FOR 442 TEAM FC RECEPTOR



 PRIMARY & SECONDARY IMMUNE 
RESPONSES :

PRIMARY IMMUNE RESPONSE:
produced by initial encounter with antigen

SECONDARY IMMUNE RESPONSE:
produced by subsequent challenge with same antigen

01

02

The main antibody involved is 
IgM

The main antibody involved is 
IgG

مھم



COMPARISON BETWEEN PRIMARY & SECONDARY RESPONSES

Property Primary response Secondary response

Responding B cell
Naive B cell (virgin) 

(no memory)
Memory B cell

Lag period following 

antigen administration
4-7 days 1-3 days

Time of peak 

response
7-10 days (takes time) 3-5 days (faster)

Magnitude of peak 

antibody response
Varies depending on antigen

100-1000 times higher than 

primary

Predominant type IgM IgG



TAKE HOME MESSAGES:

B cells can be activated by antigen to produce antibodies either with the 
assistance of helper T cells or directly by the antigen itself.

Antibodies are made up of two heavy and two light amino acid chains and 
have a shape of letter “Y”.

Different types of antibodies are located at various sites to provide protection 
by agglutination, precipitation, complement fixation etc.

01

02

03

04 Secondary humoral immune response is swift and a stronger immune 
response mediated by IgG class of antibodies because of the memory cells
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