HepBHasa TkaHb - Nervous tissue

Knetkm - Cells

HenpouunTtbl - Neurocytes Helipornusa - Neuroglia
(HEMPOHbI - Nneurons)

Coapgaert ycrnoBsust ang
XKN3HEeOEeATENbHOCTH
HENPOHOB
Creates conditions
for a neuron activity

* BOCMPUHUMAIOT pasapakeHue
assimilate an irritation

* POPMUPYIOT HEPBHbLIN UMMYILC
form a nervous impulse

* nepeaaroT HEPBHbLIN UMMYNbC APYrUM KneTkam
transfer a nervous impulse to other cells



PasButne HepBHOU TKaHn — Development of nervous tissue

— HepBHasa nnacTtuHka
Nervous plate

&m,_Inakopbl - Placodes

HepBHbIX XXenoobok
Nervous groove
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BLET: ¥ MenaHobnacTbl
S &y ~ melanoblasts

XpomMaddpunHobnacThbl CumnaTtobnacTbl
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{ hromaffingblasts sympathoblasts

"aHrn1Mos3Has nnacTuHka
Ganglion plate

HepBHas TpyOKka
Nervous tube

CnuHHOMoO3roBoun KaHan
Canal of spinal medulla



KoxHasa akTroaepma
Skin ectoderm

CNMHHOMO3roBou KaHan
i, /. Canal of spinal medulla

Y, ONeHAUMHbIN CIIOM (3NeHOMMOLMTLI)
SR o T T IN A Ependymal layer (ependymocytes)
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; e A AN L i [TNaweBou CIoWm - Helipobnacmel u
e B OB ' crioHeuobrnacmsl (actpouunTsl,

4 ' )] t OnUroaeHapPoLMTHI)
ek 15407 Cloak layer - neuroblasts and
spongioblasts (astrocytes,

oligodendrocytes)

KpaeBas Byanb
Border veil



Neuron structure CTtpoeHue HenpoHa

OTpocCTKM
Neural Henponnasma
processes Neuroplasm

W

Appo
Nucleous

_‘ ~Teno - Body
(mnepukapuoH
N - pericarion)



TurpongHoe BewecTBO B Henponnasme
Tigroid substance in neuroplasm

>
AKCOH - Axon

BewectBo Huccns
(Turpoup,
6aszocdunbHoe
BeLecTBo )

£ - Nissl’s substance
(basophilic,
-chromatophilic,
tigroid substance)

OdeHapuTbl

'3 @ 3 - Dendrites



HEUPOD®UBPUNNbI
NEUROFIBRILS

= arperartbl

U3 HeMpoTpyooUeK
_ N HelpodunaMmeHTOB
- units from
neurotubules and
neurofilaments



[lpoBegeHUe HePBHOro UMnNynbca
Carrying out of a nervous impulse

@ 'oteHuman nokos (= - 60 vB)
Resting potential

@ [loteHunan peiicTeus (= +50 mB)
Action potential

Na
OeHaput AKCOH OeHopuT
- Dendrite - Axon BTOPOro
HenpoHa
-Dendrite
of 2nd

neuron



Knaccudumkauma HeMpoHOB NO KONMYEeCTBY OTPOCTKOB
Classification of neurons by process number

MynbTMnonsapHbIN

YHUNONSIpHbIN Multipolar

Unipolar

BunonspHbIn
Bipolar

NNceBAOYHMNONSAPHbLIU
Pseudounipolar



Classification of neurons by their functions

. - sensitive neurons,
. - effector neurons (motor and secretor neurons),

. - associative neurons (between sensitive and motor
neurons),

. - neurosecretor neurons (synthesize neurosecret and
allocate it through the axon terminations in a tissue, liquor or

blood), a lot of them is in the hypothalamus nuclei.



Neuroglia

Microglia
are small macrophages with strong branchy short shoots, at tissue damage
they are involved, and cells become usual macrophages (granular spheres).

Macroglia
« Ependymocytes cover a central canal of spinal medulla and a brain ventricles.

Cells have cilium (for a brain liquor circulation) in apical part and long shoots in basal
parts (for a brain cells supporting).

- Astrocytes are small with shoots and a light nucleous, functions are basic, trophic
and protective. Plasmatic astrocytes are placed in grey substance of a brain and have
short branchy shoots. Fibrous astrocytes are placed in white substance and have long
smooth shoots.

Astrocytes are contacting with capillaries by means of shoots and form
a hemato-encephalon barrier possessing selective permeability.

- Oligodendrocytes form sheaths of neurons on periphery. Robe gliocytes form
capsules around of neuron bodies in ganglion. Lemmocytes form Schwann sheath
around of neuron process in nerves. This cells carry out 5 functions: trophic, protective,
daroumtos products of disintegration, participation in transfer of a nervous impulse and
in regeneration of nerves.



Makpornusa
Macroglia

Cepoe BeLlecTBO
Grey substance

3”eH.D.VIMOLI,VITb|/'¥"§
Ependymocytes

= __— Nnasmatnueckne
~ acTpoumThl
Protoplasmic astrocytes

Bernoe BewecTBo *
White substance g

BonokHucTble
_acTpouuTsl
Fibrous astrocytes

< Mepudepnyeckasa yacTtb
' P F(’grﬁoheral part

<«+— OnurogeHapounTsl
Oligodendrocytes

” 4

Mukpornus
Microglia




HepBHble BornokHa — Nerve fibers

LLIBaHHOBCKasi 060no4ka n3 NeEMMOLNTOB
Schwann sheath from lemmocytes
OceBon unMnNUHAP (OTPOCTOK HEMPOHA)
Axis cast (neuron’s process)




OObpa3oBaHue 6e3MneriMHOBOIro BOJIOKHA
Formation of nonmyelinated nerve fiber

Nemmouut OceBou UMnNMHAP Me3sakcoH (coBoeHHas MembpaHa)
Lemmocyte Z@/&SWMMQ
Anpo nemmouuTa I BonokHa kabenbHoOro tuna

Nucleus of lemmocyte Cable type of fiber

A nonmyelinated Schwann sheath does not create electroisolation, therefore
generalization of a nervous impulse (distribution on the next fibres) is possible.



OGpa3oBaHue MMerIMHOBOIO BOJIOKHA
Formation of myelinated nerve fiber

Me3akCoH—
Mesaxon

\_/'
@ NemmouunT
Lemmocyte
OceBow LUMnmMHAp
\. ) Axial cylinder
-

@

Spirally
stratified
mesaxon =

myelin

MUEJINH

Haceuku LLimupaTa-IlaHtepmaHa
Myelin incisure

Myelin creates good electroisolation,
the impulse is transferred precisely to destination.



. MpoaonbHbIN cpe3 MUEeNTMHOBOIO HEPBHOMO BOJIOKHA
sk Longitudinal section of myelinated nerve fiber

s
-

<« 1IBaHOBCKas obono4ka
Schwann sheath

Anpo nemmouymnTa
Nucleus of lemmocyte

’/f' < MNepexBat PaHBbe ‘
Ill (epaHuUbl COCEOHUX NTEMMOUUMOSRT T
‘ ‘

Ranvier’s node
(borders next lemmocytes)

I, OceBou unnuHap
( Axial cylinder

lUmunaTa-JlaHtepmaHa
” Myelin incisure

' j”’ Haceukn —

MuenuH
Myelin

Myelin creates good electroisolation,
the impulse is transferred precisely to destination.



BESMUEJTIMHOBOE BOJIOKHO - Nonmyelinated nerve fiber

V =1-2 m/cek Mm
2 YaYaYa 2 YaYavaYa

Ocesoi unnunap - Axial cylinder

Bo3HUKHOBeHMe noTeHuMana oemcTeus
Originating of action potential

‘ MuenuH Myelin \

OceBoi unnuHap - Axial cylinder

V = 100 m/cek v v

MUENIMHOBOE BONOKHO [lepexBat PaHBbe - Ranvier’s node
- Myelinated nerve fiber

LliBaHHOBCKas

obornodyka
Schwann sheath

CKOpoCTb NpoBeaeHNa UMMYnbeca
A speed of the impulse carrying




[Monepe4yHbIN cpe3 HepBa - Diametrical section of nerve

HepeHbie 80s10KHa
Nerve fibers \

JnuHespuu
Epineurium

lMepuHespuu
Perineurium

lNepuHespanbHoOe
esla2anuuwe
Perineurium space

AHOoHespulU
Endoneurium

Xupoesbie knemku
Lipocytes

KpoeeHocCHbIe
cocyObi
Blood vessels



MuvenuHoBble

HepBHble BOJIOKHa
Myelinated nerve fibers

1

OceBoun unMnuHap
Axial cylinder

( % \ e
OO A ) Anpa nemmounTos
#~ Nuclei of lemmocytes
: Be3mMmuenuHoBble
‘ HepBHble BONTOKHa



Appo HenpoHa — neuron’s nucleous

PocT oTpocTkKa
HeMpoOHa BOONb
BIOHrHEPOBCKOUN NEHTbI

[lepukapnoH - pericarion

A growing of neuron’s process
— ’
along a tape from Iemmocytes /OTPOCTOK HeMp()Ha - heuron's process

@/ Konba pocTa - a flask of growth

BroHrHepoBcKas rneHTa
U3 JIeMMOLIUTOB
A tape from lemmocytes

O FOND



PereHepauusa HepBHOIro BOsIOKHa
Regeneration of nerve fiber
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Konba pocTa daroynTo3 NpPoAYyKTOB pacnaga
T'fIFPOJ'W'3_ A flask of growth MwnennHa n oTpoCTKa HENPOHa
Tigrolysis Phagocytosis of products of mielin

and a neuron processes disintegration

CkopocTtb pocTta = 0,5 — 5 MM B CyTKM
Growth rate = 0,5 - 5 mm day



HeunpoHHasa Teopna KOHTaAKTOB
Neuronal theory of junctions

OcHoBbl 3anoxun PamoH--Kaxanbs (1906 r.);
Passutne Teopun — KasaHckas Lwkona HepBucToB (JlaBpeHTLEB)

PedcbrnekmopHas dyza - Reflex arch

JeyxHelipoHHas dyeaa
Two-neuron arch

Sy mm)) CMELLaHHbIN
)t\\\!ﬂ))l\))l'»m,,m, HepBs (mixed

YYBCTBUTENbLHbIN HEMPOH
Sensitive neuron

ﬁ

spinal nerve)

aBuratenbHbI HEUPOH

Motor neuron

S

TpexHelpoHHasi dyaa
Three-neuron arch

BCTaBOYHbIN
HEeMpoH
Interneuron _
&



CuHancol
Synapses
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AKCO-OEeHOPUTUYECKNI
CUHarnc
Axodendritic synapse
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cuHanc
Axosomatic synapse
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KoHBepreHTHbIe CBA3U [nBepreHTHbIE CBS3M
Convergention connections Divergention connections
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CTpoeHMe xMmMmmnyeckoro cuHanca .
Structure of chemical synapse E MuToxoHapum

‘ _ Mitochondrions
‘./ ' 1:)'//' ‘;

NMpecuHanTn4yeckuun nonoc
Presynaptlc reglon

Henpodunbpunnesl
Neurofibrils

Be3|/u<ynb| C MeguaTopom
esicles with mediator

/ﬂpeCMHaHTMHeCKaH MeMbpaH:e
Presynaptic membrane

—_

Henpomeanartop
Neuromediator

i Peuentopsl (Receptors)

CMHénqueCKaﬂ wenb
Synaptic gap

I

_[NocTeuHantuyeckas membpaHa
' Postsynaptic membrane

MocTcuHanTUuYeckuii Nomioc 2&’25&":%%’" paspyLuatoLne
Postsynaptic region ‘Enzymes destructing of

T VI =7 '."t' medator




Bo3byxpaarouwme cuHancobl — Stimulant synapses

. _ [enonspusauns
XOHV!H3PF_VI‘19CKV_WI (M_e.EI.I/IaTOp aLl.e_TVIJ'IXOJ'II/IH) MOCTCUHaNTU4YecKon MmembpaHsl,
Cholinergic (mediator is acetylcholine) BO3HUKHOBEHWE NoTeHUMana oeicTens

— +50mB

AnopeHepruyeckum (HopaapeHanvH, odamMuH)

Adrenergic (noradrenaline, dophamine) Depolarization

of postsynaptic membrane,
orlgmatlng of action potential (+50 mV)

TopMoO3Hble cuHanckl — Braking synapses

Onunonpaapruyeckni (Mmeamaropbl 3HAOPPMHbI) Manepnonsipu3aLys
Opiatergic (mediators are endorphines) NOCTCMHANTUYECKON MEMGPaHI
MMUUKMH3Prmyecknin ( MegnaTop rmuLmH) C MEMOPaHHLIM MOTEHLMANOM
Glycinergic (mediator is glycin —

y gic (mediator is glycine) 90MB
FAMK-apruyeckunm (ramma-ammHo-macnsaHas L
Knucnota) Hyperpolarization
GABA-ergic (gamma-amino-butyric acid) _] of postsynaptic membrane

(membrane potential = - 90 mV)



Mepgunatopbil:

* HOpagpeHanuH,
* nohamuH,

* aLEeTUNXONnH

* noradrenaline,
« dophamine,
« acetylcholine

O
@

Bo3byxparowmmn

Stimulant synapses

I/ i\
lNpecnHanTUyeckuu nosnroc
Presynaptic region
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CUHanc

Mediators:

PeuenTtopsl

MNoTeHuunan
. Receptors

nokost =60 mB

cut potential

PepMeHTHlI,
paspyLuatowme
mMeamnaTop.
Enzymes
destructing
of mediator

N ﬂ! 1| l' ﬁ
NocTcMHanTU4YeCKUM nontoc
Postsynaptic region

[NoTeHumnan

neicteus +50 mB
action potential




TopMoO3HOM

CUHanc
Braking synapses

Meguartopbl:
* [MULNH,
* TAMK,
* onuoAabl

Mediators:
-%chme,

- GABA,

» endorphines

‘ [NloTeHumnan

nencteua +50 mB
action potential

[NoTeHumnan

nokosi =60 mB

cut potential

‘ [Mnepnonapusaumng
-90 vB
Hyperpolarization




Neuron
O6BbeMHOe n3obpaxeHUe HeMpoHa U ero KOHTaKToB
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