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Introduction 



 Antigens
 Antibodies
 Classes of Antibodies
 Actions of Antibodies
 Cytokines
 Cells of the Immune System
 Lymphocytes
 Major Histocompatibility Complex (MHC) & Antigen 

Presentation
 Antigen-Presenting Cells (APCs)
 Types of Immune Responses
 Lymphoid system……………….



The immune system:

Natural immune system
Acquired immune system

Cells:

Phagocyte
Lymphocyte
Antigen presenting cells

In order to immune system perfectly do these functions:
The Lymphoid tissue + Lymphoid organs = Lymphatic system:
Lymph
Lymphatic capillary & vessels
The Lymphoid tissue: 
nodules / diffuse (peyers patch)
Lymphoid organs:
Thymus / lymph nodes / spleen / tonsils







Lymph





Lymphatic capillaries







The thoracic duct :

In the lower thoracic cavity in 
the midline with:

• the thoracic aorta on the left
• the azygos vein on the right
• the esophagus anteriorly



At T5:
passes to the left and to the left of the esophagus

In the superior mediastinum and the root of the neck: 
left of the Esophagus

Arching laterally: 
posterior to the carotid sheath

Turns inferiorly: 
in front of the thyrocervical trunk
the phrenic nerve
the vertebral artery.

Thoracic duct 





The thoracic duct terminates in the junction between
the left internal jugular and the left subclavian veins

Near its junction with the venous system it is joined by:

• the left jugular trunk:
The left side of the head and neck

• the left subclavian trunk:
the left upper limb

• the left bronchomediastinal trunk:
left half of the thoracic structures



lymphatic trunks on the right side of the body terminates in the junction 
between the right internal jugular and right subclavian veins

Near its junction with the venous system it is joined by:

• the right jugular trunk: 
the head and neck

• the right subclavian trunk: 
the right upperLimb

• the right bronchomediastinal trunk:
the structures in the right half of
the thoracic cavity and the right upper intercostal spaces





Lymphatic drainage of the scalp

The lymphatics in the occipital= drain to occipital nodes

Lymphatics from the upper part of the scalp drain in two 
directions:

• Posterior to the vertex :
Mastoid nodes (retro-auricular/posterior auricular nodes) 
upper deep cervical nodes.

• Anterior to the vertex :
preauricular
parotid nodes

Mastoid nodes



Lymphatic Drainage Of The Face

 submental nodes:
inferior and posterior t o the chin,

drain lymphatics from 
medial part of the lower lip
chin

 submandibular nodes :
superficial to the submandibular gland & inferior 
to the body of the mandible

drain the lymphatics from
medial corner of the Orbit
most of the external nose 
medial part of the cheek,
upper lip
lateral part of the lower lip

 pre-auricular and parotid nodes :
anterior to the ear

drain lymphatics from
most of the eyelids
a part of the external nose
lateral part of the cheek



Lymphatics o f the neck

The components of this system include :

Superficial nodes around the head

Superficial cervical nodes along the
external jugular vein

Deep cervical nodes forming a
chain along the internal jugular vein



Superficial nodes around the head

Occipital group (associated with the 
occipital artery ) = posterior scalp & neck 

Retroauricular(mastoid) group 
(associated with the posterior auricular 
artery) = the posterolateral half of the scalp 

Parotid group (superficial / deep) 
(preauricular) (associated with the 
superficial temporal and trans- verse facial 
arteries) = anterior surface of the auricle, the 
anterolateral scalp, the upper half of the face, 
the eyelids, and the cheeks 

Submandibular group (associated 
with the facial artery) = gingivae, the teeth, 
and the tongue 

Submental group = center part of the 
lower lip, the chin, the floor of the mouth, the 
tip of the tongue, and the lower incisor teeth 



Superficial Nodes Around The Head

In the surface of SCM muscle

Afferent:

Occipital node
Mastoid node



Deep Cervical Nodes

Sup. Group:
Jugulodigastric node
is where the posterior belly of the digastric 
muscle crosses the internal jugular vein the 
Afferent: tonsils and tonsillar region 

inf. Group:
jugulo­ omohyoid node
inferior to the intermediate tendon of the 
omohyoid muscle
Afferent: the tongue



1 mm

Surface 
Locations of 
Lymph Node 

Chains
in 

Head and Neck

A typical active lymph node,
e.g. 

in an infection



Anteriorly :
Into parotid nodes

Posteriorly:
into mastoid nodes

Possibly into the upper deep cervical nodes 

Mastoid nodes

Lymphatic drainage o f the auricle 



Lymphatic Drainage Of The Pharynx

Drain to :

Retropharyngeal node
Paratracheal node
Infrahyoid node



Lymphatic Drainage Of The Palate

The palatine tonsils:

jugulodigastric nodes



Laryngeal lymph nodes

Lymphatics drain regions above and 
below the vocal folds: 

 above the vocal folds =  
a. the superior laryngeal artery
b. deep cervical nodes associated with the 

bifurcation of the common carotid artery

 below the vocal folds = 
a. deep nodes associ-ated with the inferior 

thyroid artery
b. nodes asso-ciated with the front of the 

cricothyroid ligament
c. upper trachea 



Lymphatic drainage of the nasal 
cavities

anterior regions of the nasal cavities 
drains = 
forward onto the face /
submandibular nodes 

posterior regions of the nasal cavity and 
the paranasal sinuses drains = 
retro- pharyngeal nodes 
upper deep cervical nodes





 The pharyngeal part of the tongue = 
jugulodigastric node of the deep cervical chain

 The oral part of the tongue = 
deep cervical nodes
submental and submandibular nodes 

The tip of the tongue = 
submental nodes 
jugula-omohyoid node of the deep cervical chain



lymphatic vessels from the parotid gland = 

into nodes that are on or in the gland /
then drain into superficial and deep 
cervical nodes

Lymphatics from the submandibular and 
sublingual glands = 

submandibular nodes /
then into deep cervical nodes(jugula- 
omohyoid node)



Lymphatic Drainage Of The Teeth And Gums









Breast

 Approximately 7 5% =
laterally and superiorly into axillary
nodes / subclavian trunks

 Most o f the remaining = 
parasternal Nodes / associated with 
the internal thoracic artery / 
bronchomediastinal trunks

 Some drainage = 
intercostal nodes situated near the 
heads and necks of ribs / thoracic 
duct or into the bronchomediastinal
trunks





Major lymphatic vessels and nodes of the thoracic 
wall

lymph nodes associated with the 
internal thoracic arteries (parasternal
nodes) / bronchomediastinal
trunks

 with the heads and necks of ribs
(intercostal nodes) 

Intercostal nodes in the upper thorax also 
drain into bronchomediastinal trunks, 
whereas intercostal nodes
in the lower thorax drain into the thoracic 
duct.

 with the diaphragm (diaphragmatic
nodes) / parasternal, prevertebral, juxta-
esophageal nodes, brachiocephalic nodes , 
lateral aortic/lumbar nodes





Superficial regions of the thoracic wall drain mainly
into axillary lymph nodes in the axilla or parasternal
nodes.







Superficial & deep lymphatics of the lung = 

tracheobronchial nodes / 
Parasternal nodes and brachiocephalic nodes / 
right and left bronchomediastinal trunks / 
right lymphatic trunk or thoracic duct



Coronary lymphatics

The lymphatic vessels of the heart follow the 
coronary arteries and drain mainly into:

 brachiocephalic nodes

 tracheobronchial nodes



 along the internal thoracic arteries 
(parasternal) 

 at the tracheal bifurcation 
(tracheobronchial) 

 in the root of the neck

Thymus Lymphatic Drainage 



Lymphatic drainage of the esophagus in 
the posterior Mediastinum :

A. returns to posterior mediastinal
B. Left gastric nodes









 Superficial lymphatics above the umbilicus : 
axillary nodes

 Superficial lymphatics below the umbilicus :
superficial inguinal nodes

 Deep lymphatic drainage follows the deep arteries back:

parasternal nodes along the internal thoracic Artery
lumbar nodes along the abdominal aorta
external iliac nodes along the external iliac artery

Lymphatic drainage of the anterolateral abdominal wall



pre-aortic lymph nodes:

Celiac (enters the cisterna chyli)
superior mesenteric (drains to the celiac nodes)
Inferior mesenteric groups (drains to the superior mesenteric nodes)

form the intestinal trunk

The lateral aortic or lumbar lymph nodes (para-aortic 
nodes) : received from

body wall
kidneys
suprarenal glands
testes or ovaries

form the right and left lumbar trunks

These trunks come together and form a saccular dilation 
(the cisterna chyli













The lymphatic drainage of each kidney :

the lateral aortic (lumbar) nodes around 
the origin of the renal artery







Lymphatic drainage of the perineum



Pelvic lymphatics



lymphatics associated with the 
two common iliac arteries
and veins



Lymphatic 
drainage of the  
upper limb



All lymphatics from the upper limb drain into lymph nodes in the axilla
axillary nodes receive : the upper back,  shoulder, the lower neck, the
chest, and the upper anterolateral abdominal wall, approximately 7 5 %
of the mammary gland.



The 2 0­30 axillary nodes are generally divided into five
groups:

 Humeral (lateral) nodes: posteromedial to the axillary vein  / receive most of the 
lymphatic drainage from the upper limb

 Pectoral (anterior) nodes : inferior margin of the pectoralis minor muscle (lateral 
thoracic vessels ) / receive drainage from the abdominal wall, the chest, and the 
mammary gland.

 Subscapular (posterior) nodes : on the posterior axillary wall (subscapular
vessels)
drain the posterior axillary wall / receive lymphatics from the back, the shoulder, 
and the neck

 Central nodes : embedded in axillary fat / receive tributaries from humeral, 
subscapular, and pectoral groups of nodes

 Apical nodes : most superior group of nodes / drain all other groups of nodes in 
the Region/lymphatic vessels that accompany the cephalic vein / superior region of 
the mammary gland.



Efferent vessels from the apical group :

form the subclavian trunk, joins the venous system at the 
junction between:
On the right, the rt.  subclavian vein and the right internal 
jugular vein in the neck. 
On the left, the subclavian trunk usually joins the thoracic 
duct in the base of the neck.





Lymphatic drainage of the lower limb

Most lymphatic vessels in the lower limb drain =

into superficial and deep inguinal nodes  / 
located in the fascia just inferior to the inguinal 
ligament



Superficial inguinal nodes:

 10 in number
 in the superficial fascia 
 parallel the course of the inguinal ligament 
 Medially, extend inferiorly along the terminal part of the great 
saphenous vein
 receive lymph from the gluteal region, lower abdominal wall, 
perineum, and superficial regions of the lower limb
 Drain into external iliac nodes



Deep inguinal nodes:

 3 in number
 medial to the femoral vein
 receive lymph from deep lymphatics associated with the femoral 
vessels , glans penis (or clitoris) in the perineum.
 interconnect with the superficial inguinal nodes
 drain into the external iliac nodes 
 passes under the inguinal ligament (femoral canal)



Poplitea l nodes:

 deep nodes posterior to the knee close to the 
popliteal Vessels 
 Receive lymph from superficial vessels  accompany 
the small saphenous vein, deep areas of the leg and foot
 drain into the deep and superficial inguinal nodes









  Embryology Of Lymphatic 
Duct 



 Two jugular lymph

 Two iliac lymph sacs

 One retroperitoneal lymph 
sac

 One chyle cistern (L. 
cisterna chyli

The lymphatic system 
begins to develop at the 
end of the sixth week, 
approximately 2 weeks 
after the primordia of the 
cardiovascular system are 
recognizable.







Lymphatic organs

LYMPH NODES
THYMUS
SPLEEN

TONSILS



Lymph Nodes

HISTOLOGY



 Bean – shaped 
 Encapsulated (connective tissue)
 10 mm – 2.5 cm
 Along lymphatic vessels
 400-450 in number
 Most in Axillary & inguinal region
 Convex surface (afferent lymphatic vessels)
 Concave (hilum) surface (efferent lymphatic vessels + artery + vein + nerve
 Trabeculum
 Valve in lymphatic (unidirectional flow)





Cortex :

 Subcapsular sinus
 Cortical sinus (trabecular sinus) =
Fenestrated endothelium  / denderetic cells / reticular fiber
 lymphoid nodules = T – helper / B cell / macrophage / denderetic cells

Para cortex:

 No nodules / T cell / post capillary venule ( high endothelial venule) :
Entry most (90%) lymphocyte from blood vessels to lymph node / 
cuboids endothelial cell + integrin (for diapedesis)

Medulla :

 Medullary cord  : T cell / B cell / plasma cell / 
 Medullary sinus : form efferent lymphatic / have fenestrated endothelium / 
reticular cell / macrophage / neutrophil 







Lymph node



Lymph node



Lymphatic follicle



Micrographs of lymph node of a cat



ex c ept  fo r  t he  s u per io r  pa r t  o f  t he  c hy l e c is t ern ,  t he  
l y mph s a c s  a re  t ra ns fo rm ed  int o  gro u ps  o f  l y mph 
no d es  d u r ing  t he  ea r l y  fe t a l  per io d .  

mes enc hy ma l c e l l s  inva d e  ea c h  l y mph s a c  a nd  brea k  
u p  i t s  c a v i t y  int o  a  net wo rk  o f  l y mpha t ic  c ha nnel s - t h e  
pr imo rd ia o f  t he  l y mph s inu s es .  

o t her  mes enc hy m a l c e l l s  g ive  r i s e  t o  t he  c a ps u l e  a nd  
c o nnec t ive  t i s s u e  f ra me wo r k o f  t he  l y mph no d es .  

Development of the Lymph 
Nodes 



thymus

ANATOMY
EMBRYOLOGY

HISTOLOGY



Thymus 

The thymus is the most anterior component 
of the superior Mediastinum

lying immediately posterior to the 
manubrium of the sternum

It is an asymmetrical, bilobed structure 

The upper extent of the thymus can reach 
into the neck as high as the thyroid gland; 

lower portion typically extends into the 
anterior mediastinum over the pericardial 
sac.

Anatomy





Involved in the early development of the immune System

the thymus is a large structure in the child, begins to atrophy after puberty, and 
shows considerable size variation in the adult. 

In the elderly adult, it is barely identifiable as an organ, consisting mostly of fatty 
tissue that is sometimes arranged as two lobulated fatty structures.

Arteries to the thymus consist of small branches originating from the internal thoracic 
arteries . 

Venous drainage is usually into the left brachiocephalic vein and possibly into the 
internal thoracic veins.

Lymphatic drainage returns to multiple groups of nodes at one or more of the following 
locations:

• along the internal thoracic arteries (parasternal)
• at the tracheal bifurcation (tracheobronchial)
• in the root of the neck.



Thymus

The thymus derives from 
the foregut out of the 
3rd and 4th pharyngeal 
pouches. 

Its stroma arises out of 
epithelial cells of 
ectodermal and also 
endodermal origins.

Embryology









Development of the thymus



Thymus histologyProduction of T – cell
Primary lymphatic organ
Main function: central tolerance
Vascular connective tissue capsule
Trabeculae / incomplete lobule
Cortex  (basophilic / many T – cell) + medulla



Thymus

 connective tissue
 interlobular septa

 Thymic lobules Each lobule 
has a peripheral dark 
zone(cortex) and a central 
light zone(medulla).



Thymus Histology



Thymus

Medulla

Cortex

Capsule



Cortex of thymus

Immature T – cell
Macrophage
Thymic epithelial cell (TECs) 
(epithelio reticular cell)



Thymic epithelial cell (TECs) 

Have 3 types:

1. TEC:

Squamuse cell
Tight & desmosome junction
Separate cortex from capsule + trabeculae + vessels
Form blood – thymus barrier

2.   Cytoreticulum:

Satellite form with process 
Have tonofilaments in process
Desmosome junction
Like APC
Cytokine secretion / for T – cell maturation

3.     plate like cells
Form corticomedullary barrier / between cortex and medulla



Blood – Thymus Barrier



Blood – Thymus Barrier



Medulla of thymus:

 Low T –cell
 Danderetic cell
 Macrophage
 Hassal corpuscle: (compaction of TEC)

Cytokine secretion for:
Control denderetic cell function &
Development of Regulatory T- cell

 Capillary without TEC 



Thymus





Thymus



Thymus



Thymus



Hassall's corpuscles

Epithelial 
cells

Thymus





Spleen 

ANATOMY
EMBRYOLOGY

HISTOLOGY



Spleen

 part of the vascular system 

 in the part of the dorsal 
mesentery

 In the adult, the spleen lies 
against the diaphragm, in the area 
of rib IX to rib X. 

 in the left upper quadrant, 
or left hypochondriac, of the 
abdomen.

Anatomy


