LESSON 33

THE HUMAN
LYMPHATIC
SYSTEM
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Objectives

By the end of this lesson you should be able to:

1. Describe the components to the lymphatic
system

2. Describe the structural organization of the
lymphatic system
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Importance of the lymphatic system
Between the cells of the body are spaces filled

with fluid. This is the interstitial (or tissue)
fluid, often referred to as intercellular fluid.

There are continuous exchanges between the 3
major fluids of the body - intracellular fluid,
the interstitial fluid, and the plasma of the
blood.

The lymphatic system returns to the
bloodstream the excess interstitial fluid, which
iIncludes proteins and fluid derived from the
blood.
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Functions
1. Maintain fluid balance in the internal environment

2. Transports tissue fluid, proteins, fats, and other
substances to the general circulation

3. Immunity

Lymph vessels

Lymph vessels act as “drains” to collect excess tissue
fluid and return it to the venous blood just before it
returns to the heart.

Lymphatic vessels begin blindly in the intercellular
spaces of the soft tissues and therefore do not form

a closed circuit
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Components of the Lymphatic system
The lymphatic system Is a specialized

1.
2.

component of the circulatory system made up
of the following components: -

Lymph

'ymphatic vessels

3. Isolated structures containing lymphoid

tissue:

lymph nodes, aggregated lymphoid nodules,

tonsils, thymus, spleen, and bone marrow

Create PDF files without this message by purchasing novaPDF printer (http://www.novapdf.com)



http://www.novapdf.com
http://www.novapdf.com

Role of lymphatic system in fluid balance
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{from heart) capillary {from heart)

Interstitial Lymphatic
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LYMPH AND INTERSTITIAL FLUID
A. Lymph (lymphatic fluid)
1. It is a clear, watery-appearing fluid found In
the lymphatic vessels

2. It closely resembles blood plasma in
composition but has a lower percentage of
protein and Is isotonic

3. It has elevated protein concentration in
thoracic duct lymph because of protein-rich
lymph from the liver and small intestine
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B.Interstitial fluid (IF)

1. Itisacomplex, organized fluid that fills the
spaces between the cells and Is part of the
ECM (extracellular matrix)

2. Just like lymph it resembles blood plasma
In composition with a lower percentage of
protein

3. Along with blood plasma, constitutes the
extracellular fluid
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LYMPHATIC VESSELS

They are a distribution of lymphatic vessels
(lymphatics) which consist of the following: -

1. Lymphatic capillaries

 Microscopic blind-end vessels where
lymphatic vessels originate;

e Their wall consists of a single layer of
flattened endothelial cells;

 They form networks that branch and
anastomose freely
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mphatic capillaries merge to form larger
natics and eventually form the main
natic trunks, the right lymphatic ducts,

noracic duct

mpr

from upper right quadrant empties

Into right lymphatic duct and then into right
subclavian vein

4. Lymph from rest of the body empties into
the thoracic duct, which then drains into the
left subclavian vein; the thoracic duct
originates as the cisterna chyli (chyle cistern)
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Principle organs of the lymphatic system
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Lymphatic drainage
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Structure of lymphatic vessels

1.1t 1s similar to the structure of veins except
lymphatic vessels have thinner walls, have more

valves, and contain lymph nodes

2.Lymphatic capillary wall is formed by a single layer
of thin, flat endothelial cells

3.As the diameter of lymphatic vessels increases from
capillary size, the walls become thicker and have
three layers

4.Semilunar valves are present every few millimeters
In large lymphatics and even more frequently in

smaller lymphatics
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Structure of a typical lymphatic capillary
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Functions of the lymphatic vessels

1. Theyremove high—-molecular-weight
substances and even particulate matter
from interstitial spaces

2. They absorb fats and other nutrients
from the small intestine through their
lacteals
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CIRCULATION OF LYMPH

From lymphatic capillaries, lymph flows through
progressively larger lymphatic vessels to
eventually reenter blood at the junction of the
Internal jugular and subclavian veins
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The lymphatic pump
Lymphokinesis—the movement (flow) of lymph; can
be visualized in a lymphangiogram

* Lymph moves through the system in the right
direction because of the large number of valves

e Breathing movements and skeletal muscle
contractions establish a fluid pressure gradient, as
they do with venous blood

e Other factors, such as IF pressure, also drive
lymphokinesis

« Lymphokinetic actions—activities that result in a
central flow of lymph
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LYMPH NODES
Structure of lymph nodes

* Lymph nodes are oval-shaped structures enclosed
by a fibrous capsule

* The lymphnodes are a type of biological filter

* Once lymph enters a node, it moves slowly through
sinuses to drain into the efferent exit vessel

* Trabeculae extend from the covering capsule
toward the center of the node

 Cortical and medullary sinuses are lined with
specialized reticuloendothelial cells capable of
phagocytosis
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Internal structure of a lymphnode
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Locations of lymph nodes

1. Most lymph nodes occur in groups

2. Groups with greatest clinical importance
are submental and submaxillary groups and
superficial cervical, superficial cubital, axillary,
lliac, and inguinal lymph nodes

3. Preauricular lymph nodes located in front
of the ear drain superficial tissues and skin on
the lateral side of the head and face
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Lvmphatic drainage of the neck
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Functions of lymph nodes
1.Defense functions

a. Filtration
(1) Mechanical filtration—physically stopping
particles from progressing further in the body

(2) Biological filtration—Dbiological activity of cells
destroys and removes particles

b.Phagocytosis—reticuloendothelial cells remove
microorganisms and other injurious particles from
lymph and phagocytose them (biological filtration)

c. If overwhelmed, lymph nodes can become infected
or damaged
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2.Hematopoiesis—lymphoid tissue Is the site for
the final stages of maturation of some
lymphocytes and monocytes
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LYMPHATIC DRAINAGE OF THE BREAST
A.Clinically important because cancer cells and

Infections can spread along lymphatic
pathways to lymph nodes and other organs of
the body

B.Distribution of lymphatics in the breast
1.Drained by two sets of lymphatic vessels

a.Lymphatics that drain the skin over the breast
with the exception of the areola and nipple

b.Lymphatics that drain the substance of the
breast, as well as the skin of the areola and

nipple
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2. Superficial vessels converge to form a
diffuse, cutaneous lymphatic plexus

3. Subareolar plexus—located under the
areola surrounding the nipple; where
communication between the cutaneous
plexus and large lymphatics that drain
the secretory tissue and ducts of the
breast occurs
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Lymphatic drainage of the breast
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Lymph nodes associated with the
breast

1. More than 85% of the lymph from the
breast enters the lymph nodes of the axillary
region

2. Remainder of lymph enters lymph nodes
along the lateral edges of the sternum
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Conclusion

e Importance of lymphatic system
e Components of the lymphatic system

e Structural organization of the lymphatic
system

 Lymphatic drainage of the neck and the breast
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Questions?
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