Unit VIli: Biology in Human Welfare

Vaccination and
Immunisation

Mastering the Principles of Immune
Memory and Biologic Defense

A visual exploration of Section 7.2.4 covering active
memory mechanisms, passive emergency responses,
and modern recombinant vaccine technology.
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The Blueprint of Inmune Memory L
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The fundamental principle of immunisation relies entirely on the immune system's remarkable
property of ‘'memory..
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Step 1: The Input Step 2: Primary Response Step 3: The Shield
Introduction of a preparation The body safely produces These antibodies are now
containing either antigenic primary antibodies against primed to neutralise the actual
proteins of a pathogen OR an these specific introduced pathogenic agents if a real
inactivated/weakened antigens. infection occurs.

pathogen.



B &T Cells: The Body’s Sentinel Network

Vaccines generate specialized memory cells that map the pathogen's signature and wait for

future encounters.
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Generation of Memory

» Vaccines stimulate the creation of
dedicated Memory B-cells and Memory
T-cells.

» These cells map the specific antigenic
signature of the introduced pathogen
without causing disease.

The Secondary Encounter

* Upon subsequent exposure to the live
pathogen, memory cells recognise the
invader instantly.

« They respond by overwhelming the
invaders with a massive, rapid production
of antibodies.

Primary Response

Secondary Response
(Massive Antibody Production)
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You’'ve Learned the Theory.

Let's Test Them Now.

Turn theory into marks with unlimited MCQs, smart analysis, and focused revision.
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Strategic Defenses: Active vs. Passive Immunisation Fo©
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While vaccines build long-term defense, specific medical emergencies require an immediate,

pre-made biological shield.

Dimension Active Immunity Passive Immunity
; Introduces antigens to trigger the Directly injects preformed
Mechanism , : : . N .
body's own immune response. antibodies or antitoxins.
Speed of Protection Takes time to develop full effective Prcwlde_s immediate, rapid immune
response. protection.
Memory Generation (Generates Memory B & T cells). (Temporary protection only).
Material Used Antigenic,proteins, weakenad Antitoxin, Anti-venom.
pathogens.




Passive Immunisation: Emergency Interventions

When infected with deadly microbes or toxins where a quick immune response is mandatory,
the patient cannot wait for the body to produce its own antibodies.
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Tetanus (Bacterial Infection)

(The Threat) A rapid, deadly microbial infection

Definition: A preparation containing preformed
antibodies specifically engineered to bind to the

tetanus toxin.

requiring immediate neutralization.

LLCRINGIENCLE Direct injection of an Antitoxin.
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Snakebites (Venom)

Rapidly acting toxic venom entering
the bloodstream.

LG CIAE N1l Direct injection of Anti-venom.

Definition: A life-saving preparation containing
preformed antibodies against the specific snake
venom.

(The Threat)




Recombinant DNA Technology

Modern biotechnology has revolutionized how we safely and rapidly produce
vaccines on a global scale.

Genetic Engineering Safe Cultivation Global Scale
Recombinant DNA technology Example: The highly effective This approach bypasses the need
allows scientists to produce Hepatitis B vaccine is safely and for live pathogens, allowing for
specific antigenic polypeptides of efficiently produced from massive-scale production and
a pathogen inside host cells like genetically modified yeast. greater availability for worldwide

bacteria or yeast. Immunisation.
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Section Summary TopAll

Key Exam Takeaways: Section 7.2.4

v/ The Core Principle: Immunisation is based entirely on the immune system's remarkable
property of ‘'memory’".

v/ Active Immunity: Vaccines use antigenic proteins or weakened pathogens to generate
Memory B and T cells, which unleash a massive secondary antibody response upon later
exposure.

v/ Passive Immunity: Emergencies like tetanus and snakebites require direct injections of
preformed antibodies (antitoxins/anti-venom) for immediate, rapid protection.

v/ Biotech Innovation: Recombinant DNA technology uses organisms like yeast to mass-
produce antigenic polypeptides safely (e.g., the Hepatitis B vaccine).
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