BIOLOGY IN HUMAN WELFARE | SECTION 7.2.7

The Biological Defense Network
The Anatomy and Architecture of the Human Immune System.

An exam-focused visual guide to lymphoid organs and immune infrastructure.




The Architecture of Immunity

The human immune system is a unique network designed to identify, engage, and remember foreign
antigens, while also regulating allergic reactions, auto-immunity, and organ transplantation.
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The Lymphoid Network

Primary Lymphoid Organs
(The Training Hubs)

- Bone Marrow

| Secondary Lymphoid Organs
(The Active Frontlines)

- Spleen

- Lymph Nodes

- Tonsils

- Peyer's Patches
- AppendixX




Primary Hubs: Origin and Maturation A

Primary lymphoid organs provide the critical micro-environments where immature lymphocytes
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differentiate into antigen-sensitive lymphocytes.

Bone Marrow

* The main lymphoid organ.

Function:
The production site for all blood cells, including

lymphocytes. Provides the micro-environment
for B-cell and T-cell development.

Thymus

Age-Dependent Size:
Large at birth,

progressively reduces in
size with age, becoming
very small by puberty.

* Located near the heart and beneath the
breastbone.

Function:
Provides the micro-environment specifically for
the maturation of T-lymphocytes.
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Secondary Hubs: The Filtration Frontlines

After maturation, lymphocytes migrate to secondary organs. These sites facilitate the interaction between
lymphocytes and antigens, prompting them to proliferate into effector cells.

The Spleen (Blood Filter) Lymph Nodes (Tissue Filter)
e A large, bean-shaped organ e Small, solid structures
containing lymphocytes and located at strategic points

phagocytes.

e Mechanism: Acts as a
physiological filter for the
blood, physically trapping
blood-borne micro-

along the lymphatic
system.

e Mechanism: Trap micro-
organisms and antigens that
enter the lymph and tissue

organisms. fluid, subsequently
» Bonus Fact: Serves as a large activating local
reservoir of erythrocytes lymphocytes to trigger an

(red blood cells). immune response.



MALT: The Hidden Majority A
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Mucosa-Associated

o Lymphoid Tissue (MALT)
Definition: Specialized lymphoid tissue
embedded within the lining of the body’s
major external-facing tracts.

(4 Respiratory tract

of all lymphoid tissue S DIt tac

. (v Urogenital tract

in the human body

is MALT.




Primary vs. Secondary Organs A

TopAll
m Primary Lymphoid Organs | Secondary Lymphoid Organs
Core Function Origin, maturation, and Interaction of Iymphocytes with
proliferation of lymphocytes antigens
Lymphocyte Status Imm.ature cellg_dlfferentlate into Sensutwg cells proliferate into
antigen-sensitive lymphocytes active effector cells
Anatomical Examples Bone Marrow, Thymus Spleen, Lymph Nodes, Tonsils,

Peyer's Patches, Appendix, MALT

Provides exact conditions for T-cell
Micro-environment development (Bone
Marrow/Thymus)

Provides the physical arena for
antigen encounters
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The System

The immune system comprises organs, tissues, cells, and soluble molecules
(antibodies) designed to recognize, respond to, and remember foreign antigens.

Primary Organs

Bone marrow and the thymus are the primary training hubs where immature
lymphocytes differentiate into antigen-sensitive cells. (Note: Thymus shrinks with age).

Secondary Organs

The spleen (blood filter) and lymph nodes (lymph/tissue fluid filter) act as
battlegrounds where lymphocytes interact with antigens and become effector cells.

MALT

Mucosa-Associated Lymphoid Tissue lines major tracts (respiratory, digestive,
urogenital) and constitutes an immense 50% of the body'’s total lymphoid tissue.
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