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Dr. Khalid-----------------------------------Lymphatic System------------------------------------ second Stage 


Lymphatic system: is the second system of vessels, which is beginning in the tissue space between the capillaries of the blood vascular system. It consists of:
1- Lymph.
2-lymphatic vascular - a-lymphatic capillaries           b-lymphatic vessels.

                             C-lymphatic duct                   d-lymphatic trunk
3-lymphatic tissue   -- 
a- solitary lymph nodules.      B-lymph nodes and hemal nodes.
C-tonsil         d-spleen            e-thymus.

Lymph :  is clear , colorless fluid ( except in the efferent vessels of the intestine , it has milk color and called chyle , when it contains product of digestion ) , found in the capillaries , vessels , ducts, lymphatic trunks and in the sinuses of lymph node , has chemical structure resemble to that of the plasma , it is affected by lymph osmatic pressure between the lymphatic capillaries and the tissue .

The movement of the lymph in vessels is affected by external force such as: 
1- The tissue pressure which is greater than the pressure in the lumen of the lymph capillaries.

2- Muscular activity (contraction).
3- Respiratory movement (pumping action to the thoracic and abdomen pressure).

4- Intestinal movement (especial the lymph vessels in the intestine).

5- Arrangement of lymph and blood vessels enhance the forward movement of lymph.

6- Present of series of bicuspid valve in the lymph in lymph vessels along their length prevent back flow of lymph and keep the lymph movement toward the heart.
7- Smooth muscles fibers , in the wall of lymphatic vessels which contraction and in certain animals , these smooth muscles fibers collected in certain area at the end of major lymph vessels when it power the lymph fluid on the circular system , these aggregation called lymphatic heart.

Function of the lymphatic system:

1- It returns (drains) tissue fluid to the blood stream from the extracellular space.
2- Filter the lymph fluid (remove of bacteria, virus, and debris from dead cells).
3- Produce and carry antibodies and WBC (lymphocyte) to and from tissue (it is important part of immune system).

4- Absorbs and transport fats from the intestine to the blood system (the lymphatic vessels called lacteals).
Lymphatic vascular consist of:  

1-Lymphatic capillaries:  is the finger like projection with closed end, have thin wall (having pores), and found in the connective tissue (tissue space), these capillaries collected the lymph into a large lymphatic vessels.
2- lymphatic vessels : they resemble the veins in structure, but have thinner wall and are provide with more numerous valve , they are sacculated and have beaded  character appearance when distended , it is carried the lymph to the lymph node and called afferent and vessel carry the lymph away from lymph node called as efferent . 
3-Lymphatic ducts: are large lymphatic vessels which receive lymph from several centers except thoracic duct and tracheal duct.

4-lymphatic trunk: is large lymphatic vessel collect lymph from large area of the body except lumbar trunk.

Note: all lymph vessels except the capillaries contain numerous valves.
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Lymphatic tissue consists from: 
1-solitary lymph nodes: are very small nodules (pin –point to pea in size) formed by concentration of lymphocytes, found in the subepithelium and its numerous in number in the intestine and unit to form aggregation of lymphatic tissue surrounded by thin capsule.
2-tonsile: are aggregation of lymphatic tissue in the root of the tongue, soft palate and pharynx. It has different shape and size surrounded y connective tissue found in subepithelium in submucosa, it have only efferent vessels.
3-lymph node: is compact pinkish –gray mass formed from accumulation of lymphatic tissue inside capsule, it found in the course of lymph vessels. 
Capsule : consist of elastic fiber and smooth muscles from it trabeculae and septi are pass into the parenchyma of the lymph which become finer near the center and form meshwork of connective tissue , beneath the capsule and around the trabeculae , the lymph sinuses are found , which separated the capsule from the lymphatic tissue and are lined with endothelium. These sinuses are:
1- Marginal sinuses –found under the capsule.

2- Intermedical sinuses –around the septi and trabeculae.
3- Medullary sinuses –found in the medullary substance.
4- Terminal sinus –formed by the joining of medullary sinuses and found at the hilus of the lymph node.
Each lymph node has two types of lymphatic vessels: 
1-Afferent lymphatic –which carry the lymph toward the lymph node and enter or open on the marginal sinuses.
2-Efferent lymphatic –which carry the lymph away from the lymphnode, they start at the terminal sinus and found in the hilus of the lymph node.
Note: in swine and elephant, the situation of these lymphatic vessels are reversed, the afferent enter the hilus and the efferent start at the periphery of the lymph node.

As general each lymph node has cortex and medulla:

1- Cortex: (periphery) are dark in color and has germinal centers or follicles which aggregation of lymphatic tissue (solitary lymph nodules) inside the parenchyma of the lymph node.

2- Medulla (centre): are light in color and has the medullary sinuses and have blood vessels, and the efferent and efferent vessels are connecting it.
Lymphnodes vary in size, some are microscopic and the other has centimeters in length.
Function of lymphnode: 
1-filtrate the lymph fluid.
2-macrophage takes up residence in the lymph node and ingests foreign particles.

[image: image2.png]CQUDAL HYOID Lo

(INCONSTANT) LATERAL RETROPHARYNEEAL Livn,

TRACHEAL DUCT

PAROTID L.
(TUCULAR TRUNK)

PIERYGOID lrr.
(INCONSTANTY)

MEDIAL
I RETROPHARYNGEAL i,

ROSTRAL HYOID L, (IWCONSTANT')

MANDIBULAR Lirh.

o e e i AND RETROPHARYNGEAL
. LYMPHOCENTRES OF COWSS HEAD.




4-Hemal node:   are small nodules deep red or dark brown in color and are usually not larger than a pea, has well developed subcortical   sinuses filled with blood. Characteristic by absent of afferent and efferent vessels. It is present in ruminant (sheep, goat and cattle)   

1- It is present along the length of aorta.
2- at the portal fissure of liver (hilus of liver).

3-Near the ruminal and jejunal lymph node   .
4- In ox found near the superficial cervical lymph node and under the skin.
5- under the trapezius muscle.
6-the total number in all animal body is about 127-259 nodes.
7- There is no clear division into cortical and medullary parenchyma.

8-the function are not get clear.

5-Thymus: is lymphatic tissue well developed, active and large during the last of embryo and during the early stage of life (after birth). After maturation start to regress, but didn’t disappear completely even in old animals. This organ responsible for production thymocyte. It is consists from two parts:
1-thoracic part –in pericardium.           

2-cervical part –in the neck with the trachea.
6-Spleen:  is a soft highly vascular organ and yielding, but not friable. Characterized  by presence of a lot of blood vessels  , light to dark purple in color depend on the species of animals and amount of blood. It is situated chiefly in the left hypochondric region. 
Function of spleen: 
1- In the embryo it produces erythrocytes (RBC).

2- In adult life it produce lymphocyte and storage of the RBC returning it to the circulation when the need arise.
3- Destruction of RBC and storage of iron (hemosderine).
4- Has ability to repel and remove infection agents (defense mechanism) as a reticuloendothelial system organ. 

Position and shape and attachment of spleen: 

1- Although the spleen of the domestic animals differ in shape and attachments, it always lies against the left abdominal wall, is usually covered by the ribs. In carnivores and pigs, and in less degree in hours, the position of spleen is depending on the fullness of the stomach.

2- The spleen is a laterally flattened elongated organ and presents (parietal and visceral surface, cranial and caudal sharp border and dorsal and ventral extremities).

Comparison: 

Spleen of horse: 

1- Shape: triangular like comma, the dorsal end is wide and the ventral end is pointed and bent cranially. The hilus found in the visceral surface near the cranial border and extended along the organ.

2- Color:  bluish red or purple due to thick capsule.
3- Position:  in the left hypochondric region, covered by the ribs and the wide dorsal end is lateral to the left kidney and extended to the transverse process of the 1st lumbar vertebrae, while the ventral end is directed ventrally and cranially and reach to the ventral half of the 9-11 intercostals space.
4- Attachment :   
A-The phernosplenic ligament attach the dorsal end of the spleen with diaphragm.
B-The gastrosplenic ligament is the part of the grater which attaches the hilus of spleen with greater curvature of the stomach and has splenic vein and artery and also gastric vessels (this ligament connect with the first ligament).

C-Renosplenic ligament: connect the spleen with left kidney.
Spleen of ox (large ruminant):  
1- Shape: is elongated oval and thin from the ends, the hilus is small area found in the dorsal end cranially.
2- Color: bluish red to deep red or reddish brown.
3- Position: found strongly adhered from its visceral surface with the dorsal cranial surface of rumen while the parietal surface faces the diaphragm and attached with it by small area of attachment. , it's firmly fixed in position and disconnect with the greater omentum.
Spleen of dog: 

1- Color: bright red in color.  2-Shape: tongue like or narrow and long fuliform shape.   3- Position: depend on fullness of stomach; the hilus extends along the longitudinal axis of the spleen.

Spleen of small ruminant: 

1- Color: reddish brown.       2-Shape: triangular.   3-Position like large ruminant.

Spleen of camels:   1-Shape: crescent.   2-Color: red to brown.
Lymphocenter:  is a lymphnode or group of lymphnodes which occurs constantly in the same region of the body and receives afferent vessels from approximately the same region in all species.

The lymphnodes of mammals are grouped into the following lymphocenters.
1-Head: mandibular, parotid and retropharyngeal.
2-Neck: superficial and deep cervical.    3-Thoracic limb: axillary.
4-Thoracic cavity: dorsal and ventral thoracic mediastinal and bronchial.

5-Abdominal and pelvic wall: lumber, iliosacral, inguinofemoral and ischiatic.

6-Pelvic limb: iliofemoral and popliteal.
7-Abdominal viscera: celiac, cranial and caudal mesenteric.

* Lymphocenters of the head: 

1- Mandibular lymphocenters: consists of two lymphnodes.
A-mandibular lymphnode: 

Location:  at the angle of the mandible between the sternocephalicus muscle and the ventral part of the mandible salivary gland.

Shape: it is V- shape in hours and they are two and oval in shape in ruminant. 

Afferent: comes from the part of face, nasal cavity, tongue, palatine and salivary glands.  Efferent: go away to cranial deep cervical lymphnode.
B- Pterygoid lymphnode: 

Location: presents only in cow on the pterygoid medialis muscle.

Shape: very small. Afferent: hard palate.  Efferent: go to mandibular l.n.
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2-Parotid lymphocenter: consists of parotid l.n only.
Location: at the caudal border rams of mandible under the temporomandibular joint. It's partially or completely covered by parotid salivary gland.
Shape: small groups of 6-10 l.n. about 7 cm.
Afferent: skin of master, frontal, parotid region, muscle of eye, lacrimal gland and parotid salivary gland.   Efferent: go to medial retropharyngeal l.n 
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3-Retropharyngeal lymphocenter: consists of:
A- Lateral retropharyngeal l.n: 

Location: found in all animals   at the medial side of the wing of atlas and covers by parotid and mandibular salivary glands.
Shape: it is 8-15 of 1.5 cm l.n.
Afferent: oral cavity and salivary glands, muscles of head and neck, parotid l. c and pharynx.   Efferent: go to cranial cervical l.n.
B-Medial retropharyngeal l.n 
Location: medial to the stylohyoid bone embedded in fat on the dorsolateral surface of the pharynx.
Afferent: muscle of head and neck, parotid center and nasal cavity, and pharynx 

Efferent: go to the cranial deep cervical lymphnode.
C-Rostra hyoid l.n and caudal hyoid l.n found in cow only.
Lymphocenters of neck: 

1-superficial cervical lymphocenter include:
A- Superficial cervical l.n (called prescapular l.n) 

Location:  at the cranial border of the supraspinatus muscle. On the scalenus m cranial to the shoulder joint covered by brachiocephalicus m., found in all animals.
Shape: in cow the shape as cigar, but in horse  as group chain.

Afferent: skin of caudal part of head, neck, shoulder and thoracic limb.
Efferent: go to caudal deep cervical l.n.
B-accessory superficial cervical l.n: found in cow only 

Location:  dorsally to the superficial l.n.  Efferent: to superficial cervical l.n.
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2- deep cervical lymphocenters include : 

A- Cranial deep cervical l.n:
Location: found along the course of common carotid artery and cranial, dorsal and ventral to the thyroid gland.   Shape: usually chain of 30-40 l.n of 2.5cm.
Afferent: muscles of head and neck, trachea, esophagus and thyroid gland.

Efferent: from tracheal trunk (duct) or to the middle deep cervical l.n.
B- Middle cervical l.n. 
Location: on both side of trachea, in the middle third of neck.
Shape: they make chain of l.n of 5 cm.
Afferent : from trachea , esophagus , thyroid gland , thymus , and cranial deep cervical l.n   Efferent : go to the tracheal duct ( trunk ) or caudal deep l.n .

C-Caudal deep cervical l.n.
Location: found near to the thoracic inlet dorsal to the jugular vein, cranial to the 1st rib at the ventral and lateral surface of trachea.
Shape: group of 20-30 l.n of 4.5 cm .l.n

Afferent: from sternum, superficial and middle deep cervical l.n, trachea and muscle of shoulder.  Efferent: they may be going to: 1-thoracic duct, 2- sternal l.n, 3- terminal directly to jugular vein or cranial vena cava.
D- Costo-cervical l.n:
Location: found near the region of cost cervical artery at the medial aspect of the 1st rib.  Efferent: unites with the right tracheal trunk or with the superficial cervical l.n.
Lymphocenters of thoracic limb: 

1- Axillary lymphocenters include:
A-Proper axillary l.n 

Location: on the medial face of the distal portion of the terse major m. caudal to the shoulder joint, at the bifurcation of the subclavian artery into subscapular and brachial artery, it is found in all animals.
Shape: in cow, oval in shape 3-4 cm in length.

Afferent: from skin and muscles of shoulder and arm, cubital or elbow joint, skin of the lateral thoracic and carpal joint.
Efferent: go to the axillary .l n of the 1st rib, or to the caudal deep cervical l.n.
B-Axillary l.n of 1st rib: (found in all animals).

Location: usually 1-3 l.n situated medial to the pectoralis profundus on the lateral face of 1st rib or in the 1st intercostals space.
Shape: oval in shape, 1-1-5 cm in length (in some cases may be absent).
Afferent: comes from the pectoral and cervical m., muscles of arm and shoulder joint, proper axillary l.n.
Efferent: go to the caudal deep cervical l.n then to the right thoracic duct.
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C-Axillary accessory l.n: (not found in hours) 

Location: in cattle found at the dorsal border of pectoralis profundus, in the region of 3rd or 4th rib on thoracic wall, it is very imported in dog and cat; it may be enlargement when there is mastitis.
Afferent: from the muscles of the thoracic wall.
Efferent: go to the proper axillary l.n.
D- Infraspinous l.n 

Location: small l.n found at or near the caudal border of the infraspinatus m. near the proximal end of the long head of the triceps m.

Afferent: from the latissimus dorsi m.  Efferent: go to the proper axillary l.n.

Lymphocenters of the thoracic cavity: 

1- Dorsa thoracic lymphocenter: consists of:
A-Thoracic aorta l.n 

Location: are located on the dorsolateral surface of the aorta along its course.
Shape: in vary in shape and size from animal to another.
Afferent: intercostals l.n, caudal mediastinal l.n, pleural and diaphragm, muscles of thoracic wall .Efferent: pass to the thoracic duct or caudal and middle mediastinal l.n 
B- Intercostals l.n:
Location: are located dorsally to the sympathetic trunk on the intercostals spaces near the head of the ribs embedded in fat.
Shape: is usually only one small l.n less than 1 cm. the less than 1 cm. the 1st and 2nd intercostals l.n consider as cranial mediastinal l.n.
Afferent: mediastinal, diaphragm and muscles of thoracic wall.
Efferent: may be passing to 1- thoracic duct   2- the last few l.n pass through aortic hiatus to the celiac l.n. 

2-ventral thoracic lymphocenter : consists of :

A-Cranial sternal l.n. 

Location: on the manubrium of sternum, in the 1st space between ribs (intercostals space) cranial to the transverse thoracic muscle embedded in the fat, also many l.n (small) are found along the course of the internal thoracic vessels and cannot be differentiated from mediastinal l.n.
Afferent: come from pleura, diaphragm, trachea, esophagus, heart, thymus, muscles of thoracic wall, liver and caudal sternal l.n. 

Efferent: pass to the 1- cranial mediastinal l.n   2- thoracic duct and tracheal trunk   

B- Caudal sternal l.n: not always found 

Location: on the caudal part of the sternum covered by the transverse thoracic muscle Afferent: come from diaphragm, intercostals muscle, pectoral and abdominal muscle.   Efferent: pass to the cranial sternal l.n.

C- Xiphoid l.n 

Location: small in size (1 cm) located caudal to the last rib in the region of the xiphoid cartilage.
Afferent: from the diaphragm, costal pleura, pericardium, and caudal mediastinum 

Efferent: pass to the caudal sternal l.n

D-Phernic l.n.

Location: are small l.n which may be found near to the caudal vena cava at the ventral border of it, at the foramen of vena cava in the diaphragm.
Afferent: from diaphragm, and liver. Efferent : go to the caudal mediastinal l.n 

3- Mediastinal lymphocenter : consists of :
A- Cranial mediastinal l.n 

Location: in the pericardial mediastinal near the cranial vena cava, associated with the brachiocephalic trunk, usually they are 1st and 2nd intercostals l.n.
Afferent: esophagus, pleura, heart, trachea, aortic l.n, thymus, lung and costal and mediastinal pleura.

Efferent: 1- left side go to the thoracic duct       2- right side go to the jugular vein.

B- Caudal mediastinal l.n.
Location: located caudal to the aortic arch ventral to the aortic.
Afferent: esophagus, lung, pericardial sac, diaphragm, mediastinal, peritoneum, and Phernic l.n.   Efferent: unites to make common trunks, join the thoracic duct.
C- Middle mediastinal l.n 

Location: on the right or dorsal aspect of the aortic arch.
Afferent: lung, esophagus, pleura, heart, intercostals l.n.

Efferent: terminate in the thoracic duct or to the cranial mediastinal l.n 

3-Bronchio lymphocenter:  consists of 

A--left tracheobronchial l.n:
Location:  on the origin of left apical bronchea between the aortic arch and the left division of pulmonary artery.
Afferent: lung, esophagus and heart.  Efferent: go to the cranial mediastinal l.n 

B-Right trachea bronchial l.n 

Location: on the right side of bifurcation of the trachea smaller than that of left side 
Afferent: lung, and trachea bronchial l.n, heart, trachea and esophagus.
Efferent: pass to the middle and cranial mediastinal l.n 

C-Middle tracheobronchial l.n 

Location: above the bifurcation of trachea.
Afferent: lung esophagus and tracheal.  Efferent: in the middle mediastinal l.n.
D- Cranial tracheal bronchial l.n in ruminant 
Location: at the origin of the tracheabronchi   of apical lobe of the lung. 
Afferent: from lung and right pulmonary l.n.
Efferent: pass to the cranial mediastinal l.n.

E-Pulmonary l.n.
Location: located on the course of bronchi in the lung tissue.
Afferent: lung. Efferent: pass to the tracheobronchial l.n and caudal mediastinal l.n 

Lymphocenter of abdominal and pelvic wall: consists of 

A-Lumber aortic l.n: Location: along the abdominal aorta from the kidney to the cranial deep circumflex artery and ventral to the caudal vena cava.
Afferent: peritoneum, lumber muscles, lateral and medial iliac l.n 

Efferent: pass to the lumber trunk or cisterna chyli 
B-Proper lumber l.n 

Location: between transverse processes of the lumber vertebrae.

Afferent: lumber muscle.   Efferent: directed to the lumber aortic l.n 

C-Renal l.n 

Location: Associated with the renal vessels and some of them are found at the hilus of the kidney embedded in fat.
Afferent: kidney, ureter and adrenal glands.
Efferent: go to the lumber aortic l.n and cistern chyli.
2-ilio-sacral lymphocenter: consists of 
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A-medial iliac l.n 

Location: at the origin of the cranial deep circumflex iliac artery.
Afferent: hind limb, muscles of the caudal half of abdominal wall.

Efferent: lumber trunk or lumber aortic l.n 

B- Lateral iliac l.n:
Location: at the division of the deep circumflex iliac artery.
Afferent: peritoneum and diaphragm.
Efferent: go to the medial iliac l.n or to the lumber trunk.
C-Sacral l.n 

Location: unpaired l.n of 5-10 cm located in the angle formed by the bifurcation of the internal iliac arteries near the origin of middle sacral artery.
Afferent: from accessory male sex gland.
Efferent: go to the medial iliac l.n 

D- Uterine l.n:  not found in cow 

Location: in the broad ligament of the uterus.
Afferent: uterus.    Efferent: pass to the medial iliac l.n 

E-Obturator l.n not found in cow 
Location: along the Obturator artery.   Afferent: from hip joint and muscle of thigh.
Efferent: pass to the medial iliac l.n or sacral l.n 

F-Anorectal l.n 

Location: dorsolateral aspect of the rectum. They are divided into cranial group (rectal l.n) and caudal group (anal l.n).

a- Rectal group (cranial)
Location: dorsal border of the rectoperitoneal region.
Afferent: from rectum and anus.    Efferent: go to the caudal mesentery l.n 

b- Anal l.n 

Location: found at the dorsolateral border of the anus.
Afferent: rectum, anal skin and muscle of the tail.
Efferent: go to the medial iliac l.n.
3-Inguinal femoral lymphocenter or superficial inguinal lymphocenter: consists of 

A- Superficial inguinal l.n 
In female are called mammary l.n 

Location: found at the caudal end of the base of the mammary gland, between the abdominal wall and udder.
Afferent: from udder, vulva and clitoris.    Efferent: deep inguinal l.n 

In male they called scrotal l.n 

Location: at the neck of scrotum.
Afferent: scrotum, penis and muscles of penis.   Efferent: to the deep inguinal l.n 

B-Subiliac l.n (prefemoral l.n)
Location: located at the aponurosis of the ventral external oblique muscle near the cranial lateral surface of the tensor fascialata muscle.

Afferent: skin and muscles of abdomen.    Efferent: go to the ischiatic l.n 

C-Accessory mammary l.n  
Location: caudal to the mammary gland.
Afferent: udder         efferent: to deep inguinal lymph nodes 

D-Coxal l.n 

Location: cranial to the rectus femoris muscle on the medial side of the hip joint.
Afferent: from hip joint and muscles of thigh.  Efferent: to lateral medial iliac l.n

E- Para-lumber fossa l.n 

Location: found under skin of dorsal part of the flank, near the transverse lumber vertebrae.   Afferent: skin around it.
Efferent: to the Subiliac lymphnode and medial iliac lymphnode.
4- Ischiatic lymphocenter: consists of 

A-Ischiatic lymphnode: Location: at the lateral aspect of the broad tubrosacral ligament near the major ischiatic foramen, medial to the middle gluteal muscle with the course of ischiatic nerve.  B- Gluteal l.n                  C- Tuberal l.n  
Lymphocenters of pelvic limb:  consists of 

1- Iliofemoral lymphocenter (deep inguinal lymphocenter) consists of the two l.n  
A- Iliofemoral l.n 

Location: in the area of the deep femoral artery near the origin of the pudendo-epigastric trunk.
Afferent: skin, and muscles of the thigh and pelvic and superficial inguinal l.n.
Efferent: go to the medial iliac l.n 

B- Epigastric l.n 

Location: along the course of the caudal epigastric artery near the pubis on the medial surface of the rectus abdominus muscle.
Efferent: skin, thigh and pelvic limb.     Efferent: pass to the medial iliac l.n 

2- Popliteal lymphocenter  
-Popliteal l.n   contains two groups (superficial and deep)
Location: embedded in the fat on the gastrocnemius muscle between the biceps femorus and semitendenousus m.

Afferent: skin, and muscle of the leg and hock, pastern, coffin joint.
Efferent: pass to the deep inguinal l.n 

Lymphocenter of abdominal viscera: Consists of:
A-celiac lymphocenter: consists of:
1- Celiac l.n 

Location: dorsally to the pancreas at the origin of the celiac artery.
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Efferent: go to the celiac trunk or gastric trunk.
2-Gastric l.n 

Location:  along the course of left gastric artery.
Afferent: stomach, pancreas and omentum.     Efferent: celiac l.n

3-Splenic l.n 

Location: along the course of splenic artery.
Afferent: spleen, stomach, gastrosplenic ligament.   Efferent: celiac l.n 

4-Hepatic l.n 

Location: along the course of the hepatic artery ventrally to the hilus of liver and covered with pancreas.

Afferent: liver, pancreas and stomach.    Efferent: celiac l.n 
5- Atrial l.n:
Location: on the visceral surface of the atrium of rumen caudal to the cardiac opening. Afferent:  rumen and reticulum.    Efferent: make the gastric trunk.
6- Ruminal l.n 

Location: are many and can be classify depending on its situation on the rumen.

A-right ruminal l.n: are found along the course of the right ruminal artery.
Efferent: in the gastric trunk.

B-left ruminal l.n is found in the left ruminal longitudinal groove.
Efferent: directed to the cranial and right ruminal l.n 

C-cranial ruminal l.n: are found in the cranial transverse ruminal groove.
Efferent: directed to the accessory right l.n 

7- Reticular l.n:
Location: found dorsally and ventrally to the reticulum at the junction with the omasum.  Efferent: ended in the rumino-atrial l.n 

8-Omasal l.n 

Location: found dorsally to the omasum, following the course of the left gastric artery.  Efferent: directed to the rumino-atrial l.n 

9- Dorsal abomasal. l.n    
Location: Are found at the lesser curvature of abomasum.
Efferent: ended in the hepatic l.n 

10-Ventral abomasal l.n 

Location: are found embedded in the fat at the greater curvature.
Efferent: directed to the hepatic l.n 

11- Rumino- abomasum l.n: Location: are found in the left side at the angle between the rumen, omasum and abomasum. Efferent: pass to the reticular and omasal .l.n 

12-Accessory hepatic l.n 

Location: on the dorsal border of the liver, near the caudal vena cava.
Efferent: connected with intestinal trunk 

13- Pancreatic l.n 
Location: found on the ventral surface of the right part of pancreas relate to the duodenum. Efferent: connect with the intestinal trunk 

 B-Cranial mesenteric lymphocenter: consists of 

1-cranial mesenteric l.n 

Location: less in number, small in size and found around the origin of the cranial mesenteric artery and its difficult to different from the aortic, celiac and lumber l.n which found near to it.

Efferent: unites with the gastric and intestinal trunk and sometimes ended in the cisterna chyli

2-Jejunal l.n 

Location: found in the mesentery of jejunum and ileum, it's multiple and varies in number and length. Efferent:  unit to make large intestinal trunk.
3-Caecal l.n 

Location: found in the ilio cecal ligament. Efferent:  directed to the intestinal, jejunal and colonic trunks.
4-Colic l.n 

Location: are found in two groups.
a-the superficial group: which found at the right side of the spiral loop of the ascending colon  
b- The deep group: found between the coils of colon.
Efferent: unit to make large intestinal trunk or pass to the visceral trunk  
3-Caudal mesenteric lymphocenter:
1-caudal mesentery l.n 

Location: in the mesentery of descending colon and rectum, and are associated with caudal mesenteric artery. Efferent: pass to the medial iliac l.n or lumber trunk 
2-Vesicle   l.n 
Location: on the lateral ligament of urinary bladder.
Afferent: urinary bladder and prostate gland.    Efferent: medial iliac l.n.
Large lymphatic ducts and trunk: 

1. Tracheal truck: Location one or two trunks found on the right and left lateral surface of the trachea. It is formed from the union of 3- 6 efferent of the lateral retropharyngeal l.n. it passes to the thoracic duct or to the jugular vein.
2. Right lymphatic trunk: as about 0.5- 2 cm in length, is formed from the efferent of the superficial cervical lymphatic and the right tracheal trunk.

3. Lumber trunk: found at the ventral surface of the caudal vena cava and the ventral aorta, is formed from the efferent of the   (medial iliac l.n, caudal mesenteric l.n, and lumber aortic l.n). It passes to the cisterna chyli.
4. Hepatic trunk: found along the portal vein, in the caudodorsal direction usually units with the gastric trunk to make celiac trunk. It is formed from the efferent of the hepatic l.n 

5. Gastric trunk: formed from the united of the efferent of the atrial l.n and ended by the union with the hepatic trunks to make the celiac trunk, found on the course of the celiac artery.
6. Celiac trunk: is formed from the union of the hepatic and gastric trunk, then its united with the intestinal trunk to make the visceral trunk.
7. Intestinal trunk: is formed from the union of the celiac and jejunal trunks, then its united with the celiac trunk to make the visceral trunk.
8. Jejunal trunk: is formed by the union of the efferent of jejunal l.n and ended in the intestinal trunk.
9. Visceral trunk: found caudal to the liver at the cranial mesenteric artery, formed by the union of the celiac and intestinal trunks and unite with lumber trunk.
10. Cisterna chyli: is elongated irregular sac –like dilation of the large lymphatic trunk, found dorsally to the abdominal aorta, ventrally to the last thoracic vertebra or the two first lumber vertebra received from the intestinal, celiac, lumber and visceral trunks, then directed forward and pass to the thorax through the aortic hiatus dorsal to the aorta and in the thorax called thoracic duct. 

11. Thoracic duct: its continuation of the cisterna chyli, either its one duct or divided into the two ducts unites at the level of the 5th thoracic vertebrae, than the duct directed from the right side to the left side of mediastinum cross to the left side or tracheal and esophagus than pas to the cranial vena cava, 2 cm before the 1st rib. Its has 10-25 simple or paired valve 
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