— Lymphatic System _ \
. di I
A system of channels in which lymph flows from tissues spaces to the blood is called |y,

Phatic Yte,
Components of lymphatic system comprises of;
i. Lymph
ii. Lymph Capillaries
iii. Lymph Vessels

iv. Lymph nodes
V. Lymph glands (lymphoid masses)

History: In humans, the lymphatic system was discovered by Olof Rudbeck in 1651. At about the 53

time, Thomas Bartholin made the similar discovery and published his findings first. Jean pec
already noted the lymphatic system in animals.

Lymph & its production

Quet h

Definition: The lymph is the colorless flui

entered the lymphatic vessels, L
fresh water.

d around the cells (interstitial fluid) in animal’s bodies that h
ymph word origin: from Latin lympha means clear water or a goddess

At the capillary level about 90 % blood is filtered

into tissues spaces which is then called tissues fluid abo
70 % tissue fluid is reabsorbed and the remaining

20 % tissues fluid form lymph.

, colorless or slightly yellow fluid. It is similar to the blo
plasma and is composed of
. Water (96%)
. Lipids, mainly in the form of chylomicrons, which contain triglycerides and phospholipids
- Proteins derived from the blood and body cells albumins, globulins, clotting factors, tissue
proteins, enzymes, antibodies
. Products of the cell metabolism: urea, creatinine

Minerals: sodium, chloride, calcium, potassium, bicarbonate

. Lymphocytes, mainly type B, which come

either from the 3
nodes or are created in the lymph nodes

themselves
B Occasional foreign particles, microbes and canceroys cells

The composition of the interstitial fluid an

rterial blood that supplies the lymp?
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munt for a significant loss of body fluids pe_r day if it was not returned to the cardiovascular

Circulation

of lymph: The |Vmph flows via the lymphatic vessels through a series of the lymph nodes, which filter
1 foreig" bodies, mlcrgbes and can.cer cells. The lymph vessels merge into the lymphatic trunks and
grther int0 the left and right lymphatic ducF, WhI-Cl’-\ deliver the lymph to the blood in the subclavian veins
1 the root of the neck. The flow of lymph is unidirectional & maintained by activity of skeletal muscles,

movement of viscera, brea.thing movement and presence of valves in lymph vessels which prevent back
qard flow of lymph. There is no pumping organ in lymphatic system.

] Lymphatic Capillaries: Lymphatic capillaries are thin, delicate, very permeable and blind (one end is
closed) tubes which absorb lymph form interstitial spaces in tissues. Lymphatic capillaries join
together to from lymph vessels. Lymph venules are join together to form lymph vein which in turn
constitute lymph vessels. Lymph capillaries of small intestine are called lacteals. Lacteals absorb

fatty acid and glycerol. Lymph capillaries are more permeable then blood capillaries. Lymph
capillaries are absent in corner of eye.

i. Lymph Vessels: Lymph vessels are the tubes which assist circulatory system by absorbing tissues
lymph vessels arise from lymph veins running parallel to blood vessels.

Lymph vessels open to blood vessels to discharge lymph. There are two major lymph vessels.

(a) Left lymph vessel or thoracic duct: It opens into left brachiocephalic vein. It carries lymph
from lower parts of body. A thoracic duct is form by the combination of smaller veins of
lower part. It is composed of following trunks.

i Lumber trunk: It carries lymph from legs, lower abdomen and pelvic region.
ii. Intestinal trunk: It carries lymph from intestines & abdominal cavity.
iii. Intercostal trunk: It drains lymph from ribs.

(b)  Right lymph vessel: It is formed by the combination lymph capillaries of upper body parts. It
opens into right brachiocephalic vein. It is composed of following trunks.

i. Jugular trunk: It brings lymph from head & neck.
| . Bronchiomediastinal trunk: It drains lymph from thorax & shoulder.
ii.  Subclavian trunk: It brings lymph from arms.

Lymph vessels have valves at various region which prevent backward flow.
fii. Lymph Nodes: Lymph nodes are small bean shaped structures located throughout the body
but the largest groupings are found in the neck, armpits, and groin areas. It is made of
aggregation of connective tissues. There are more than 100 lymph nodes in human body. It

varies in size from 1 cm large to head of paper pin size.
Funttion:

which Lymph nodes store lymph & is site of lymphocytes maturation. Lymph carries white blood cells,
are

locy responsible for protecting the body against viruses and bacteria and may trap cancer cells.
tion of lymph nodes

ym : N
Ph nodes are present along the course of lymph vessels in following six regions.

Cervical nodes: The lymph nodes which are present in the neck region are cervical lymph nodes.

Cervical nodes are present in the form of group along the lower boarder of jaw, in front & behind
the ears, and deep in the neck along the large blood vessels.
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ii. Axillary nodes: Those lym
nodes. These nodes collec

iii. Inguinal nodes: These lym
lymph nodes. These nodes collect lymp

' ta
A Pelvic nodes: These lymph nodes are presen
region. : i & main branch .
V. Abdominal nodes: These nodes occur in chain alongside aorta €s of arterig, in
intestine and abdominal area. 4 al - ' .
vi. Thoracic nodes: These nodes are present between the lungs and along the windpipe ang

branches. These nodes receive lymph form lungs, trachea, bronchi and internal walls of thoray

Function of lymphatic system: This system transports the excessive int
circulation. Carries foreign bodies, microbes and cancerous cells toward the lyrrzph nodes, from sjte of
infection where they are destroyed. Lymph nodes filter lymph while spleen filters blood and expose
antigen to lymphocytes & macrophages to mediate immunity. The lacteals of villi absorb lipids and it forp
1% of lymph. Lymph nodes are the common site of production of some leukocytes.

» Lymphoid masses (lymph glands) - : S

There are two lymph glands

erstitial fluid back to the blogg

i Spleen
ii. Thymus
i Spleen: It is a large dark-red oval and highly vascular lymphatic organ.

Location: It is located on the left of stomach below the rib cage of human body

::;;::"i'nT:‘:esgf;; aa(:; iZI?)sblth:igf::e'r' fit :f’ntrols the amount of red blood cells and blood

ia, vi : - ot Infection. If the spleen detects potentially dangerots

fvfiirf{of; uz:ﬁ; Z;I(l)et'geu; r;m;r;:orgamsm? 'n the blood, it along with the l\;/)mph tn;ialdyes prgduces

produce antibodies to kill th?a focyt.es' Whlch act as defenders against invaders. The lymphocyts
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These cells get their name becayse they are derived from the thymus. These T cells attack foregn
substances in the body that are known as antigens. The thymus is crucial because it

environment where the T cells are developed and trained to locate different antigens. The T cells
obtain a specific molecule while in the thymus that zllows them to find the antigens

them. The invaders are then killed or removed from the body. It is often heloful to think of the
thymus as a type of boot camp or training ground for T cells. It modifies the celis and
how to work. The thymus is also capable of detecting deformed T cells that migh

a
body or harm good cells and dispose of them. Thymus gland is longest at birth and shrinks
overtime.

Metastasis: The spread of cancer form one part of body to another is called metastasis. Usually
when lymph node receives cancerous cells. They are destroyed in lymph nodes but sometime
cancerous cells are so possessive that lymph node cannot control and lymph node cell itself get

cancer and inflamed. In this way cancer is spread in the body from one part to another part and it
called metastasis.

Disease of lymphatic System ﬁg ra C a d e my " C O m

Hodgkin is disease: The enlargem
and liver which is sometime proved fatal is called Hodgkin's disease.

mph nodes of neck (tonsils), followed by enlargement of spleen

Symptoms: Enlarged & painful lymph nodes (tonsillitis), Exhausting, Fever, Dry cough, Breathing problem,

Severe itching in entire body especially in the legs & Weight loss.
Treatment: Chemotherapy, Radiotherapy & Bone marrow transplant then if 1% two treatments fails.
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Components of lymphatic system
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. 4 accumulation in body tissues. Edema most ¢

31 edema. The swelling is the reg, \
cellular spaces within the tissyeg ‘h‘ fao
trol blood flow then M

fer-'ed t0 as ﬂenpher
lui or the sun in inter €
f ' § eissye fluid when it fails, to con

l'l.

capillary Feur .+ lead to more tissve fluid formation & less reabsorption than norm;| In p..
capfianes increased which lead to more Tissu ’

cases the most commeon systemic diseas ociated with edema involve the heart, liver, and kidneys |,
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c‘the body's retention of too much salt (sodium chlo, -

vater. This water then leaks into the interstitial tissye SPac;

s .,.-). caused by parasitic worm known as Elephantiasis in head, tn,

3
or imbs. Edema can also cause damage to heart.

Fist edema
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