
Histology ofCNSI

↳Highly complexorganizedin
unconscious reflexes d."s

↓

iss.essgs
The basic cell ofthe CNS

- each neuron processing 1000 connections ↳ Functionally, Nervous system is divided
↓ into: Somatic + Autonomous

I
2 neurons is connection, synapse i ↓

skeletaleffectororgan, neuron is, with consciousness
- Involuntary

· secretory glands, muscle ·Islois,-Control the functions

recieving part, CNS is composed ofbasic circuits ~
From simple tocomplex CUS. Respiratory, digestify

↳ Integrated communication system, starting withthe I - Conscious -voluntary ofinternal organs (as

starting from the recieving part (reciption ofimpulse) responces. -
In cooperation with endocrine

analysis of the recievedis interneuron IIis (... 15s ss.25) system.
↳ Elementary circuits: circuits composed ofrecieving -

Can be divided into:

part to recieve the impulse. W ~w

↳ Interneuron: analysis and integration ofthe signal Sympathetic Parasympatheticentertand formation of theappropriateor adjusted responce against

continuously changing environment. *Composition of nerve tissue:

efferentneuron,effector neuron is.The basic cell is neuron, in addition to supporting
cells - Neuroglial cells.

may
form higher orders:circuits $1384

--

5;i2, 51=T,:; central Entera Peripheral
·elements 1136 organization Isi ↓ (in GIT

coordination of various IIs isanalysis 51.5, 5-Oligodedrocytes -Schwann cells

fine coordination
& impulses through complex system. Astrocytes - Satellite cells in

and adjustmentofresponce formation ofthe most appropriate - Microglia the ganglia.
responce. - Epindymal cells
↳ Synapse: connection of the part of a neuron with other

neurons.

-Composed of: Presynapticmembrane, Intermembranous
[=Synaptic space, postsynaptic space.



functions of Neuroglial cells: ~3! 84,s51854
- Physical support mainly, neuron is a very

① Sensory neurons:
fragile cell needs to be supported mechanically. conduct theimpulse from receptor sites (outerbody Ii
- Isolation:electrical impulse is an importantpartof surface) to the CNS through Afferent fibers.

A
nervous system function -> electrical impulse (158.

51g, sisolation &$9 sis ist · peripheral sis :24, s fibers.

1 as , is -

Maybesortaticor viscos85!e- Repair ofneurons when degenerated.
-
Chemical adjustmentand regulation of the mean by :i. :isI

environmentofthe neuron (microenvironment) <position of joints, body)
can be easily, delicate sensitive cells Isis1s, &Motor neurons:

· degenerated =>Effector neurons

- Clearance of the neurotransmitter. &Itissue II,organ IIs'site sale-
communication 51 is space .syl is synapse s1 muscle contractions-195s

-

is accomplished by transmission ofunique chemical · effector organ (18055 muscle st

mediators (called neurotransmitter) -Maybe:Somatic or visceral.
maintains postsynaptics, presynaptic iss
the impulse to the following level. ③ Interneurons:

- Metabolic exchange: menroglial cells form a barrier 1 Integration, analysis ofthedata ofthe
between intravascular compartmentand the neurons. recieved impulse or stimulation ofthe appropriate

~ waste products - metabolites (I material 11dI)s responce.

· by neuroglial cells =! s.ilnutrients 11 1.5, ssss", ;I

↳ Forming a unique functional and mechanical structure .D level I*, -8 interneurous

called Blood -Brain Barrier. -
Interneurons constitute the vast majority

↓ of the neurons (99.9% of neurons).

---isesse Neurons consist of3 parts:

*Neurons are hetrogenous cells -different

① Cell Body (perika
in shape, morphology and size. 51 =nucleous

8 II, I process 8 s1. .js ② Axon = cell process splasma membrane
-

extension. PeriKaryous, I neurons s:()
· (effectororgan isneuron I!

③ Dendrites:cell processes, shorter than axons
multiple, 1000 connections, recieve impulses.



Neurons could also be:
1. Multipolar:
­ Characterized by many dendrites that can 
originate from different regions of a 
perikaryon.
­ Motor neurons and interneurons.

2. Bipolar:
­ One single axon and one single dendrite.
­ Rare.
­ Associated with receptor of special senses.

3. Pseudounipolar:
­ One process.
­ The majority are sensory neurons.
­ Located close to the CNS.
­ Cell bodies in the dorsal root and cranial 
nerve ganglia.
­ In spinal ganglia of peripheral NS.

Nissl bodies: granules in the cytoplasm 
(mostly ribosomes) of nerve cell bodies that 
are strongly stained by basic dyes and 
appear as basophilic clumps on light 
microscopy.
• Axon hillock: a specialized part of the cell 
body (or soma) of a neuron that connects to 
the axon/ where the summation of signals 
occur.
• Axonal transport: transport material to the 
terminal bulb.

• Neural stem cells: in limited areas.

Perikaryon
forms myeline perikary"s directly surrounding the 155 cytoplasm sIs 3%. I

axon sl
.
nucleous

A :risette-Nucleus of neuron is characterized by evenly disparsed
theaxon is surrounded& by mycin.

chromatic, mostly composed of enechromatin (=cam undergo
- Function:isolation.

-by

is
- produced " transcription continuously. *pit is,neuron

intermediate, proteins, various elements, neuratransmitters

Imorphology 8:15.1s.8 filaments

is I protein synthesizing cells I

-
Active chromatin, nucleus.

-
Prominantnucleolus (ribosome 11552).

-terminal end of the axon
· 2.5, 5 -

Inside cytoplasm, rich in roughER A large well-

developed Golgi apparatus (with packages -finishes

protein synthesis).
- Rough ER or polyribosomes may form aggregates
inside cytoplasm, By light microscope Isee it
as granules or bodies called Nissl Bodies.

is$5effector organ (125: axon 51
·
S.Y; Dendrites

↳ cell processes &s ·sil is
- multiple points of synapses comming from different

neurons (neuron I,).

;;9,5595
~S

SissySaxon s1,14

.ST material transport.I

-> 95s



Dendrites:
­ Greater diameter than axons.
­ Unmyelinated.
­ Usually tapered.
­ Extensive arborization (dendritic tree).
­ Similar cytoplasmic composition with the 
perikaryon (with the exception of Golgi).

Axons:
­ Only one (mostly).
­ May be extremely long.
­ Branching at the end (near the effector organ).
­ In the initial segment where the depolarization wave starts, the axon can gives a branch 
after a short distance, this branch synapses with the same perikaryon for feedback function.

­ Originate from the axon hillock.
­ No large organelles.
­ The initial segment.
­ Periaxoplasmic plaques: aggregation of proteins in the dendrites and axons thought to have 
a connection with memory and learning especially the ones in the dendrites called dendrite 
dendritic spikes. The proteins change their configuration when they receive signals.

Saxon (1,19;myeline (1)

=ss=(dianders it'saxon s.

s

dendritess);e85 8!/Perikaryon1; I1 organellesss.5s.

·Golgi apparatus is s

synapse formations's$11;swelling, bulging,68, axon 51254
&!l-memory function; is 881 s aggregationalribosomes id:T1,



Synapses Neuroglial cells

>Axodendritic:between axon and dendrite. Isupporting cells.

[->Axosomatic:axon on cell body (perikaryon). -central or peripheral
> Axoaxonic: synapse between 1 axons.

↓ ↳Schwann cells

- Astrocytes - Satellite cells

5,5,- synapse $axow 51: morphology 115-Oligodendrocytes - others:

55. ssles. (perikaryon) fig -Microglial cells .

terminal neuroglia (troglia)
cellbodies 1, dendrites) & synapses 51s -Ependymal cells. - enteric neuroglia

Boutons en passant. 5; sle'sas is - muller's cells (in retinal

es3s2P contact$is buttons in passing B. ↳Schwann cells itsaxon 11.15
I

·-IsI · 8505un-myclinated is, myeline s

terminal > Bouton terminals8,11,5- just neural crestII'sembryology 1; 5-

. end bulb => button beneath the neural tube,induced by a special transcription

perikaryon s) &55synapses,DT- factor (SOX-10).

- Producing myeline sheath.

Chemical synapses -
In both myelinated and myelinated axons.

- Rapped concentrically around the axon, plasma membrane (1

· Seg=8IT= vertebrates s · axon 11.s';dss

chemically through isneurons II. s. 18511 5 &Is itefes. sischwann cell ,-

synapsell 18. It space sis secretion ofneurotransmitter Node ofRanvier

is isis action potential si

Electrical synapses

communication Iinvertebrates 11,35

Lion transmitionsthrough gap junctions.
· "Is-"511-1s- - Isolating theperikaryou from the surrounding

cardiac $ j. 81s structures.
I

gap is smooth muscle in GTP muscle -
Processes penetrate between them.

should worksclose communication, junctions - Electrical insulation and controlled

. ..154), as one single unit microenvironment.

↳Enteric neuroglial cells -> morphologically
and functionallyidentical to astrocytes.
(in Messner submucosa,intermuscular:Aver,palsh).



• Maintain the BBB.
• Covering for Ranvier nodes and synapses.
• NT (neurotransmitter) removal.

• Glia limitans (impermeable).

Astrocytes Oligodendrocyte
↳Thelargestneuroglial cell. ↳ neuroglial cells forming myeline inside
-
Mechanical support. the CNS (Schwann cell in the periphard).
-control of metabolism -chemical environmentaround the neuron ↳Few processes.

- modulation of function +activity of neurons. ↳ No supporting cells around unmyclinated
- scaffolding during embryology, III'sembryology 11s 8 axous [peripheral5).

8,8!,5s;s 1d;,;neuron ↳ No Basal lamina.

· neurons I s

- processes from vessel to neuron=, B.U II! Microglia
·Blood-brain barrier III's neuron 51

Types: machrophages (1851:8855
- Protoplasmic--more common in the grey matter, - originated from monocyte
-

- phagocytic function.

· where cell bodies are located - 5% of glial cells.
-
White: cell processes - their - higher in inflammation.

extensions. -elongated nucleus, less process.
- numerous short branching processes.
-
Fibrous -- common in white matter, Ependymal cells

- Relatively straightwith fewer number
of cell processes. ↳ lines the ventricles and the central

↳ Astrocytes are characterized by intermediate canal.

filaments, called Glial fibrillary acidicprotein (GFAP) ↳ morphology of fluid transporting cells:
~ neoplasms 11;intermediate filaments (139s: - basal plasma membrane has foldings.

Sstumor III: hisis · apical surfaces may have extensions as

marker Es. I, astrocyte 8 1s!ss; 1191 microvillous.

GFAP is s immunohistochemical study -I
-
rich in mitochondria.

~ Astrocyte& positive Is ↳ Production +secretion of CSF.

↳s tightly bound by junctional complexes
atthe apical surfaces.

-> after releasing of the ↳ Lack external lamina (or basement membrand

neurotransmitter. ↳ Directly attached to the nervous system

Siss outermost surface of CNS,$1 tissue.

pia s..I single layer ofastrocytes
Glialimitans 11Is matter



Peripheral nerves 

Types of ependymal cells ③ Endomeurium:
-
loose C.T surrounding each I single axon.

Tanycytes: -mainlyin the floorof adventricle. -
formed and secreted by schwann cells.

-
no cilia. -

mast cells -machrophages may be seen,
- its surface is in close contact

with the CSF. >Anatomy
· 8:1; ess-

· "SCS7 Nervous system
*Choroid plexus:
-part ofthe ependymal layer (in ventricles). Gray matter White matter

- may modely to produce and secrete theCSFin ↓

association with rich network ofcapillary structures.- outer cortex
- 8main layers (from outside):

① Molecular - contains small neurons.

② External granular.
③ Pyramidal. -

↳Nerve fibers are held together by ④ Internal granular, i
-

mpetissue ⑤ s pyramidal. /⑥ Multiform (pleomorphic
① Epineurium: the outermost at surrounding the cell layer, -

entire nerve. (nerve 1860,81(i))
-
dense irregular I. *Cerebellum 3 layers:
- may

contain fat (in large nerves.
Si

- B.V. 5055 -Molecular

② Perineurium: - Purkinge
- the nerve is composed of various tassicles (of -

Granular

axous).

-SS: fasside 11.5 perinarium II
- metabolicallyactive diffusion barrier. asiglcord (85)
-contribute to the formation ofblood-brain

barrier. Gray -> inner
- no lymphocytes or plasma cells. White - outer
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