LYMPHATIC SYSTEM

“And when He had called His twelve disciples to [Him], He gave them power [over] unclean spirits, to cast them out, and to heal all kinds of sickness and all kinds of disease.”  Mt 10:1

Circulatory system

· The lymphatic system is a part of the circulatory system, comprising a network of conduits called lymphatic vessels that carry a clear fluid called lymph unidirectionally toward the heart. 

· The lymph system is not a closed system. The circulatory system processes an average of 20 liters of blood per day through capillary filtration which removes plasma while leaving the blood cells. Roughly 17 liters per day of that gets reabsorbed directly into the blood vessels. 

· The primary function of the lymph system is to provide an accessory route for these excess 3 liters per day to get returned to the blood; lymph is essentially recycled blood plasma
· also some leakage of blood proteins

· lost fluid and proteins return to the blood via the lymphatic system

· fluid enters this system by diffusing into tiny lymph capillaries that are intermingled among capillaries of the true circulatory system; once inside the lymphatic system the fluid is called lymph – composition about the same as interstitial fluid

· flows through the system of vessels, eventually returning to the circulatory system where two large lymphatic vessels (right lymphatic duct, thoracic duct) drain into veins near the shoulders

· along the way, lymph must pass through numerous lymph nodes, where 

· edema – whenever interstitial fluid accumulates rather than being returned to the blood by the lymphatic system, tissues and body cavity become bloated

· like veins, lymph vessels have valves that prevent back flow of fluid toward the capillaries; depend mainly on movement of skeletal muscles to squeeze fluid along

Immune system  

· lymph nodes – specialized swelling along a lymph vessel; play an important role in the body's defense by filtering the lymph and attacking viruses and bacteria

· all blood cells originate from common stem cells in the red bone marrow; initially, all lymphocytes are alike, but they specialize as T or B cells, depending on where they continue their maturation:

T cells – lymphocytes that migrate from the bone marrow (via bloodstream) to the thymus

B cells – lymphocytes that remain in the bone marrow and continue their maturation there (“B” stands for bursa, digestive organ unique to birds where these lymphocytes first discovered)

· immunocompetence:  each cell becomes competent at recognizing one specific antigen and mounting an immune response against that particular antigen

· inside a lymph node is a honeycomb of connective tissue whose spaces are filled by white blood cells specialized for defense; when the body is fighting infection, these cells multiply rapidly and the lymph nodes become swollen and tender

· Lymphoid tissue is found in many organs, particularly the lymph nodes, and in the lymphoid follicles associated with the digestive system such as the tonsils
· The system also includes all the structures dedicated to the circulation and production of lymphocytes, which includes:

spleen – contains many white blood cells that grow and mature in the spleen; as blood passes through the spleen the white blood cells clean it of pathogens foreign matter, and dead tissue
· tonsils/adenoids – form protective ring around throat work together to produce and release antibodies that attack pathogens entering body through mouth or nose
· thymus – secretes thymosin that stimulates development of  T-lymphocytes
· bone marrow
· lymphoid tissue associated with the digestive system:  lymph capillaries penetrate the villi of the small intestine and absorb fats; thus the lymphatic system also has the job of transporting fats from the digestive tract to the circulatory system
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Activity

Quiz show questions:

	1. First of all, some basic lymphatic knowledge. What is the main function of the lymphatic system?



	to break down food the body ingests to a form which can be absorbed by the blood stream

to communicate information about the body's surroundings to the brain

to distribute oxygenated blood to all parts of the body

to protect the body from diseases and remove waste products from the cells


	2. Which one of the following organs is NOT a part of the lymphatic system?



	bone marrow

spleen

gallbladder

thymus


	3. The lymphatic system includes 500 to 700 very small organs scattered throughout the body, connected by a series of vessels. What is the name given to these organs that are used to help remove waste products from the cells?



	lymph modules

lymph blobs

lymph sacs

lymph nodes


	4. The vessels that connect the lymph nodes together contain a clear fluid called lymph. The lymph circulates throughout the body and helps to get rid off extra fluid the body produces. Who was the first person to publish a book accurately explaining how the lymphatic system works?



	Joseph Black

Michael Servetus

Thomas Bartholin

William Harvey


	5. The spleen is an organ that plays an important role in the lymphatic system's disease fighting abilities. Where is the spleen located?



	the upper right side of the abdomen

the lower middle of the abdomen

the lower middle of the chest

the upper left side of the abdomen


	6. The spleen helps to fight infections by producing white blood cells. When the body detects that it is being invaded by a disease, the spleen releases the white blood cells into the blood stream to fight off the foreign attacker. What are these white blood cells called?



	lymphocytes

tetramers

isoantibodies

firmicutes


	7. Lymph nodes can sometimes become swollen and painful, a condition called lymphadenopathy. Which of the following is NOT a reason why your lymph nodes might swell?



	arthritis

heartburn

chickenpox

infection


	8. The thymus is a two-lobed organ located in the upper chest, and its primary function is to mature lymphocytes (disease-fighting white blood cells) that help the body ward off illnesses. Does the thymus grow larger after puberty?



	Yes

No


	9. In addition to maturing lymphocytes, the thymus produces a hormone called thymosin. What is one function of this hormone?



	to promote lymphocyte production in other lymphatic organs

to stimulate cell growth and reproduction

to help the blood absorb nutrients

to increase the secretion of potassium in the kidneys


	10. The bone marrow plays an important role in the lymphatic system. Red bone marrow produces immature lymphocytes, which are then transferred to the thymus to be matured. How do the lymphocytes travel from the bone marrow to the thymus?



	through the digestive system

through the cells directly

through the lymph nodes

through the blood stream


Homework

p. 386 – questions 3-8

