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Canvasmaterial

Histologi
Forelasningsfilmer histologi :
Gliaceller.mp4 (10 min)

Storhjarnans cortex.mp4 (5 min)

Cerebellum.mp4 (5 min)

Preparatfilmer histologi:

F. Cerebrum NE17 (5 min)

F. Cerebellum NE13, 14, 15 (5 min)

F. Cerebellum-2 NE10, NE11, NE12 (5 min)

F. Hjarnstam NE23 (5 min)

(F_Hippocampus NE21)
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Agenda

= Ryggmargen (repetition)

m Cerebrum
— Cellager

Cerebellum
— Cellager

= Hjarnhinnor

CNS glia (mestadels repetition)

Histologiska bilder
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Repetition

Ryggmarg (medulla spinalis) — gra & vit substans

» Gra substans centralt omgiven av vit
substans
}Cerﬂ'ca]—
= Gra substans: ~
— Nervcellskroppar }m
— Axon, dendriter, gliaceller )
}Lumbar—1_ ~ .:
. }tﬁcml |
= Vit substans: )

— Myeliniserade axon (myelin — vitt)

— Gliaceller

myelininfargning
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Repetition

Ryggmarg — gra substans

AFFERENT NEURONS = Bakhornen:
* CARRY SENSORY INFO from RECEPTORS in SKIN/ — Afferenta fiber (i natgden d e)

OTHER ORGANS —» CENTRAL NERVOUS SYSTEM . .

~ aka SENSORY NEURONS — Mindre sensoriska neuron
% CELL BODIES are LOCATED QOUTSIDE of the ( nervce | IS kro p p arna |
dorsalrotsganglier)

SPINAL CORD
SKIN

DORSAL ROOT
AUTONOMIC DIVISION

* REGULATES INVOLUNTARY
BODY RESPONSES

DORSAL ROOT

= |ateralhorn:
B‘S'ESQ — Efferenta fiber (utatgaende)
VESSELS — Viscerala motorneuron - ANS
SOMATIC DIVISION — Preganglionara neuron

#* VOLUNTARY MOVEMENT by
SKELETAL MUSCLES

SPINAL
CORD

EFFERENT NEURONS
* CARRY MOTOR INFO rom BRAIN —b PERIPHERAL

NERVOUS SYSTEM AN N
~ aka MOTOR NEURONS N - h .
* CELL BODIES are LOCATED in the VENTRAL SKELETAL B Framhornen:

HORN of the SPINAL CORD MUSCLES

— Efferenta fiber (utatgande)

— Motoriska nervcellskroppar,
stora multipolara

R v £l TR a
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Hjarnan - gra och vit substans

= Gra substans:
— Yttersta lagret/cortex

— Nervcellkroppar, axoner, dendriter,
gliaceller, synapser

= \/it substans:
— Innersta lagret/medulla
— Bl.a. ledningsbanor

— Myelinerade axon, gliaceller, blodkarl
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Definitioner

. pnsoNs

Grupp nervcellskroppar Ganglie Karna (nucleus)
(funktionellt kopplade)

Axonbuntar Nerv Bana (tract)

Nucleus

Ganglion
A group of neurons A group of neurons
outside the CNS within the CNS
- \
¢ A=
Ve mre ?li__lﬁ e I\_‘\ r 2 Jfr
T \{«-\_I,J:I\_,_)f
Nerve Tract
A group of nerve fibers A group of nerve fibers
(axons) outside the CNS (axons) within the CNS
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Karnor och bansystem

Karnor — gra substans Banor — vit substans

Nuclei Rexed Lamina

Sensoriska banor Motoriska banor

Posteromarginal nucleus 1 (afferenta) (Efferenta)

Substantia gelatinosa

Nucleus proprius.
1\
Clarke's nuclous v
Intermediolateral Vi
nucleus
vl
Motor nuclel X

Vil

e
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Motorisk bana

Pyramidbanan

Byggs upp av 2 neuron

Ovre motorneuron
— hjarnbarken (motorcortex) till ryggmargen

Nedre motorneuron .9
— Ryggmarg till malorgan

Sidbyte — medulla oblongata

I Upper motor neuron
P Lower motor neuron
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Bakstrangsbanan Spinothalamiska banan

SensoriSk bana Kénsel & berdring Smarta och temperatur
e O
= Byggs upp av 3 neuron
= ]1:a
— pseudounipolart neuron | .

— perifiert axon innerverar somatosensoriska receptorer

— cellkropp i ganglie (spinal eller kranial) e,

— central process synapsar med 2:a neuronet i ryggmargen eller hjarnstammen

st
- 2 ‘3 I I 1 order neuron
.

2" order neuron
Bl 3¢ order neuron

— Fran ryggmarg/hjarnstam -> thalamus

Dorsal root
Mechanosensory anaglion
) 3.e afferent fiber i

— Fran thalamus -> sensorisk cortex (ofta parietallob) \/—\

Pain and

temperature | |

= Axon korsar medellinjen i ryggmargen eller hjarnstammen afferent fiber  \
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Delsammanfattning — CNS

= Gra & vit substans

= Ryggmarg

Bakhornen: afferenta fiber, sensoriska neuron (nervcellskropparna i dorsalrotsganglier)

— Lateralhorn: efferenta fiber, viscerala, autonoma motorneuron

Framhornen: efferenta fiber, motoriska nervcellskroppar, stora multipolara

= Karnor och banor
— Definitioner

— Motorisk bana: 2 neuron

— Sensorisk bana: 3 neuron
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[ ] ® o0 L r
Cortex cerebri (storhjarnans cortex) o
'l |I‘ B I
o o :— Il
= Cortex (gra substans) har 6 lager: . e
|.  Lamina molecularis REET J “* Eoom
1~ .‘;": £ . _
Il.  Lamina granularis externa Vit g e { ) ‘I T w
c . . b : ll'l‘ i L & i T
lll. Lamina pyramidalis externa A RS .;1,{*.,-13':-;.-
*EL' 1" '.‘IH 'I‘r_iil{.'-*"i”ll*h.;" 'hl'llbf g
IV. Lamina granularis interna Pl s E_‘j;:.ﬁ:i; ol
: e : : : LT ._'illj.'}ﬂ_!u:ﬂ .'-L”-'&-*i.. WA
V. Lamina pyramidalis interna/lamina ganglionaris R Y b w'.,--le.'-.-.:djl-q,{ J
: : : A AR e R AT
VI. Lamina multiformis LT { H'!E"i"’“"'"i':"a
hooidy by ) Feud it
1.":"-l S “; * T\t'ri! i g :"',II}*,} 7| -
I et Y5
[] ¥
While: matter
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Cortex cerebri - celler

.,,,\..?i]‘?.rm - *ﬂ:}'_(_ = o~ ‘.‘_},_W{_“ & i ! E
. Lamina molecularis: N—1I [ | Ber
. | | | | s
— faceller W l,,/ a l
II |
. . \ t .ll Le
Il. Lamina granularis externa: - ’ Il external
|
- lar |
—  ffa kornceller . | &ll Fniea=
| | |

»  Afferenta signaler fran thalamus & interneuron—> i _ ' " | |}
pyramidcellerna, exitatorisk funktion | - TV 'ﬁfoy Il external
N

. I ! y B pyramidal
lll. Lamina pyramidalis externa: [ ) | | ‘ cell layer &
—  pyramidceller J - i
. . . . = ; pyramidal
«  Exitatorisk motorisk funktion ' IV internal

' cell
! granular layer

IV. Lamina granularis interna:

i |
| . .
_ ¢ N JAN’ “)‘}-v“ V' ganglionic
kornceller ' , ® }'-\ v\ layer (internal

V. Lamina pyramidalis interna/lamina 'F' 3' [ \| | Eglfg'}“ida‘
ganglionaris: '. nl |' -"
— stora pyramidceller - Betz jatteceller '| , \' G muititsrm
*  Pyramidbanan ‘ }' : (polymorphic)
_ _ _ ‘ cell layer
VI. Lamina multiformis: | ‘
— blandade celler R VA Y i
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Tva typer av cortex

= Motorisk: .
Primar motorcortex

— Primart motorcortex i gyrus precentralis (framfor (gyrus precentralis)

centralfaran) Primér sensorisk cortex

(gyrus postcentralis)
— Dominerande cellager:

* Lager 3 - Lamina pyramidalis externa

e Lager 5 - Lamina pyramidalis interna |
= Sensorisk: L am—="
— Primart sensorisk cortex i gyrus postcentralis

— Dominerande cellager:
* Lager 2 - Lamina granularis externa
e Lager 4 - Lamina granularis interna
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g
1":1' o
(RN

.
Sensorisk cortex A

"

Motorisk cortex
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Cortex cerebelli (lillhjarnans cortex)

= 3 |ager:
I.  Lamina molecularis
Il. Lamina ganglionare/Purkinjecellslagret

lll.  Lamina granularis

cerebellar cortex
Golgi cell

basket cell\
; _ \ 5
. climbing fiber
Purkinje y
cell '

granule cell mossy fiber

\
-

granule
cell layer
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Cortex cerebelli (lillhjarnans cortex)

. - P
- ° -
% \ .
= Lamina molecularis: . N PN S
.
— Cellfattigt lager Y o &
L L
— Dendriter fran purkinjeceller ‘ ) Bt " RIS
° \
— Stjarnceller och korgceller : : ) \
» Lamina ganglionare/Purkinjecellslagret: e N 2
— Enrad purkinjeceller
= Lamina granularis:

— Cellrikt lager
— Kornceller (sma, manga)

— Golgiceller vars karnor ar storre an
korncellernas
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Stellate cell

Cortex cerebelli - celler S

. . . < (]
* Finjustering av motorisk kontroll Parallal fibers 5 §

= Lamina molecularis:

Molecular Layer

—  Stjarncell/stellate cell - ytterst

—  Korgcell/basket cell - innerst
. Bildar korg runt purkinjecellernas cellkdrnor

— Interneuron som hammar Purkinjeceller

Purkinje
cell Layer

= Lamina ganglionare/Purkinjecellslagret:
—  Purkinjeceller

Purkinje cell

Granule cell

= Lamina granularis: L Unipolar
" Brush cell

—  Kornceller (sma, manga) :

. Excitatoriska, skickar signaler till Purkinjeceller via sina : L\-\j J
parallellfibrer / L

. Stora, med grenade dendriter

. Hammande signaler till cerebelldra karnor

Granular layer

. o . YT “Cerebellar
*  Bearbetar och integrerar sensorisk information ZE —i@
= £

—  Golgiceller (storre)

* Interneuron, hammar kornceller = g
[
. . . = Y : =
—  Glomeruli cerebelli: stora “synapsnystan” mellan inkommande & = & Mossy fiber d) Inferior olive
axon (mossfibrer) och korncellsdendriter - ljusa 6ar g3
(%]
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Basket cell

Climbing fiber




Glomeruli cerebelli

= Stora “synapsnystan” mellan inkommande axon (mossfibrer) och korncellsdendriter -
ljusa 6ar

A%, Lamina granularis

VAW F
ar :
s

%

B J"' : "1
Bl B el amad
,I" H-._.J;ﬁ- .: “rm -:'-. ;‘
BT R, T -
’5_:;_' g o Purkinjecellslagret
iy o

. Lamina molecularis

7
1;;’"'.'1"
f"".'

SO
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Bergmanglia

= Unipoléra astrocyter som dr associerade med 0 i, R
purkinjecellerna 7 Sl R OB i

= Utskotten stracker sig mot ytani i,
B . RO 4
molecularislagret 0 VAT S A T SR
S ondie, BT IRRCL LW SO Al g
Bergmann glia (cerebellum) ? B A Y
; K ‘* ‘; 2 ‘d_ x X _-,-";:tl
- » = . - 9 ‘1- . "’; \'j:-:
; T A
P e i S By 13 T RVEE - pr v
A E.p Y : v X
Purkinje cell GFAP infargning
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Delsammanfattning — cortex

= Nervcellskroppar

= Cerebri:
— 6 lager

— Kornceller, pyramidceller
— Sensorisk & motorisk cortex

= Cerebelli:
— 3lager

— Stjarnceller & korgceller
— Purkinjeceller

— Kornceller & golgiceller
— Bergmanglia
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Hjarnhinnor e

trabaculas blood vessel
= Tacker hjarna och ryggmarg .
sku
dura mater= a
m 3 |ager: arachnoid: == = ’
— Dura mater subaracshpnac:g R ! ‘Ih I_.I J :

— Arachnoidea

— Pia mater pia mater—*—/

cerebral
cortex

neuron cell body
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Hjarnhinnor

® Dura mater:
— Harda hinnan

— Skyddande lager
— Tjockt bindvavslager

= Arachnoidea:
— Spindelvavshinnan

— Tunn, genomskinlig
— Omsluter/cirkulerar cerebrospinalvatska

. 4
— Bindvavsfiber med fibroblaster ; AraChnfld mater =~
J \A; <.
= Pia mater: PlanaSEel b
— Mjuka hinnan SR S
—  Mycket tunt Rl et ¥ A
— Técker hjarnans och ryggmargens yta, forenad med blodkérl ~ Piamater = 2o
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Glia — stodjeceller

= Funktion:

Fysiskt stod och skydd

Isolering av nervcellen — snabb impuls

Reparation vid nervskada

Reglering av vatskemiljon i CNS

Bortforsel av neurotransmittorer fran synapsgapet

Metabolt utbyte mellan karlsystemet och neuron

= Mycket mindre an nervcellerna

= Mork karna

Central Nervous System

Ependymal cells

Oligodendrocytes
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Repetition

Ependymceller

= Utgor gransen till hjarnans ventriklar
och spinalkanalen

» ‘I.' .
Choroi ‘
plexus® £°
.,_‘l:'. .

= Choroid plexus byggs upp av

o
specialiserade ependymceller och R ';-* ~
o Bra t|ssﬁe . Ventricle
kapillarer bk 5., (CSF)
’;,’.“' o e ey
A . . '.'.',_-c‘n’_ "bl\t .‘ L e
" Fran plexus choroideus bildas T e

cerebrospinalvatska

= Ett lager kubiska celler
= Apikala ytan har cilier och microvilli

= Haller cerebrospinalvatskan i rorelse
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Repetition

Oligodendrocyter

= Producerar myelin i CNS
) Oligodendrocyte

= Kan myelinera flera axon

S

Myelin sheath

= Farre processer an ovriga glia
= Liten, klotrund karna
= Endast karnan ses i

rutinfargning
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Repetition

Astrocyter

basement membrane

= Mest frekvent forekommande gliacellen | -
subpial foot process glia limitans
= Storsta av gliacellerna (variabel storlek) el
= Tacker oskyddade delar av
myeliniserade axon (Ranvierska noder B -
och vid synapser) PR I TN
. e 7 — ,”ﬁfzg "
= Astrocytandfotter: y AT 9 A, <8
— Beklader blodkarl (blodhjarnbarriaren) /7 >
— Bildar ett membran — glia limitans — som E 7T B
ligger under pia ‘ ' ;
— Transporterar naringsamnen till |
nervcellerna och slaggprodukter, vatska ependyma | neuron oligo-
mm fran extracellularrummet vid SStoe/E microglial cell myelin dendrocyte

synapser
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Repetition

Astrocyter

= Stjarnformad

= Uttrycker glial fibrillary acidic protein (GFAP)

= Utan specialinfargningar syns enbart karnan - avlang

{

H&E infargning Luxol Blue
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Repetition

Mikroglia
= Fagocyterande celler “centrala J e f - u's
nervsystemets makrofag” S S v
S ¢
= ~5% av cellerna i CNS (fler vid skada - 2229 By SR b,
eller vissa sjukdomar) . " 17
- o g sy o
= Rensar bort bakterier, skadade %
celler, inaktiva synapser 2 . N— B
ITTUSse MICrogliosis
AP ,
= Minsta av gliacellerna 7 . ‘
= Avlang/strackformad (fibroblastlik) "%
karna R
= Liten i vila, stor nar aktiverad “’
vilande aktiverad
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Delsammanfattning — glia

Ependymceller:
— beklader spinalkanalen och ventriklarna

— H&E: kubisk
— cilier/mikrovilli

Oligodendrocyter:
— producerar myelin

— H&E: liten, rund karna

Astrocyter:

— uppratthaller miljon, skyddar nervcellen, blodhjarnbarridaren
— H&E: avlang kdrna

— storsta gliacellen

Mikroglia:

— fagocyterande cell

— H&E: liten, strackformad karna
— minsta gliacellen
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Vad ser vi?
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UNIVERSITY OF

GOTHENBURG
Flgurer/bllder fran: Kontakt:
Histology: A Text and Atlas: With helena.caren@gu.se
Correlated Cell and Molecular Biology, 8e, https://www.gu.se/en/research/helena-caren
2020

* Stevens & Lowe's human histology,
Philadelphia, PA: Elsevier/Mosby, 4th ed.,
2015

* Sectra

* Patologen/Thomas Olsson Bontell

* Skapade med Biorender
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