
Ependymal cell

 Cuboid or columnar

 Lin the brain ventricle & central canal of spinal cord

 Cilia & long microvillus on apical surface

 Cell j. like epithelial cellsCell j. like epithelial cells

 No basement membrane

 Base end extend process to adjucent neuropil



Microglia g

 Small cells

 Less in number

 Short & irregular processes

 Homogen distribution in white & gray matter

Mi ti th h il Migration through neuropils

 scanning tissue fore dameged cell & microorganisms

 Secreting immunoregulatory cytokins

 Originate from monocytesOriginate from monocytes

 APCs

 Small, condensed & elongated nucleus



Schwan cell

 Neurolemmocyte Neurolemmocyte

 Only in PNS

 Neural crest origin

 Nurishment 

 Myelinating 

 Only one neuron



Satellite cell

N l t i i Neural crest origin

 Covering layer for ganglionic large neuronal body 

 Trophic & supportive p pp

 Insulation

 Nurishment

 Microenvironment regulation



Central nervous systemy

1. Cerebrum

C b ll2. Cerebellum

3. Spinal cord

 Covered by 3 layers meninges Covered by 3 layers meninges

 Very low collagen or fibrous tissue

CNS:

 White matter

Neuron axon

Oligodendrocytes

Mi liMicroglia

Astrocytes

 Gray matterGray matter 

Perikaryon

Axon primary segment

Astrocytes

microglia

nuclei



Cerebral cortex

 Integration of sensory information Integration of sensory information

 Initiation of voluntary motor responses

 6 layers

 The pyramidal neurons The pyramidal neurons





Cerebellar cortex

 Coordinate muscular activity Coordinate muscular activity

1. Outer molecular layer

2 Central layer of purkinje cells2. Central layer of purkinje cells

3. Inner granule layer



Spinal cord p

 Central canal

CSF

 Anterior horns

 Posterior horns



Meningesg

 Dura mater 

D Ti & fib bl tDense con. Tissue & fibroblast

In spinal cord epidural space (VEINS &alveolar con. Tissue)

Subdural space

Simple squamous epitheliumSimple squamous epithelium

 Arachnoid

1. Sheet of con. Tissue

2. Loosely arranged trabecula (collagen & fibroblast) 

Subarachnoid space (CSF)

Pi t Pia mater

Flattened mesenchymal cell

Glial limitans

Perivascular spacesPerivascular spaces





Blood-brain barrier (BBB)( )

 Functional barrier Functional barrier

 Structural components:

o Capillary Endothelium 

Developed occluding j.

No transcytosis activity 

li iti l f i l t ti f to limiting layer of perivascular astrocytic feet  

No BBB in:

1. choroid plexus (CSF production)

2. Posterior pituitary (hormone secretion)

3. Hypothalamus (plasma monitoring)



Choroid plexusp

 Elaborate folds Elaborate folds

 Many villi projects

 Brain 4th ventricle

 Direct contact of Ependymal layer & pia mater



Choroid plexusp

Each villus:

 Thin layer of well-vascularized pia mater 

 Cuboid ependymal cell 

 Na+, K+ & Cl-

 Low pr.

 lymphocytes



Peripheral nervous systemp y

 Nerves Nerves

 Ganglia

 Nerve endings



Nerves

 Schwann cell Schwann cell

1. Myelinated

2. Unmyelinatedy









Nerve organizationg

 Schwann cell

 3layers

� Endoneurium

Reticular fibers, fibroblasts & capillaries

� Perineuriume eu u

Fascicles

Fibrocytes & tight junction

2-6 layers of this structure2 6 layers of this structure

Blood-nerve barrier 

� Epineuria� Epineuria

 Sensory nerve Sensory nerve

 Motor nerve

 Mixed nerve





Ganglia g

 Oval structures Oval structures

 Perikaryon & glial satellite cells

 Capsulated

Types:

1. Sensory ganglia

Autonome ganglia2. Autonome ganglia



Ganglia g

 Oval structures Oval structures

 Perikaryon & glial satellite cells

 Capsulated

Types:

1. Sensory ganglia

Autonome ganglia2. Autonome ganglia



Neural plasticity & nerve repairp y p

Neurotrophines by:

 Neurons

 Glial cells

N l b i llNeural embryonic cells

 between ependymal cells

Nerve repairNerve repair

 chromatolysis


