Basalni ganglia

Veronika Némcova

Pohled z medialni strany



Striatum pohled z lateralni strany
-~ corpus nuclei caudati

Ponticuli striatici , _ - caput nuclei caudati



Telencephalon — koncovy mozek

1) Kura (cortex)

Klra Sestivrstevna — neocortex - 95%

Klra trojvrstevna — paleocortex — Cichova
. archicortex — hippokampalni formace

Prechody — mesocortex — napr. area 28 entorhinalni kit

2) Basalni ganglia

Striatum — ncl. caudatus + putamen + ncl accumbens

Globus pallidus internus + externus

Claustrum

Amygdala

| ncl lentiformis = globus pallidus + putamen |




Putamen
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Ncl lentiformis
= Putamen
+Globus pallidus

Ncl caudatus

Globus pallidus int + ext

~N
~corpus amygdaloideum



Vyvoj

“odfiznuta motorika”




Na frontalnich fezech — predozadni orientace

Basalni ganglia - schema pohled z boku Thalamus kaudalné pribyva
Ncl. caudatus kaudalné ubyva

Ncl. caudatus Capsula interna mezi putamen a ncl. caudatus!

Prorlstani vlaken
Corpus ncl. caudati capsula interna

Caput ncl. caudati

pulvinar

J,

us "/

Corpus geniculatum mediale

Putamen

Globus pallid

Corpus geniculatum laterale

STRIATUM = NCL CAUDATUS Cauda ncl. caudati

PUTAMEN
NCL. ACCUMBENS

amygdala NCL. LENTIFORMIS = GLOBUS PALLIDUS INTERNUS
GLOBUS PALLIDUS EXTERNUS

PUTAMEN




Frontalni rezy telencephalem v rostro-caudalnim poradi

Ac — ncl. accumbens Hip — hippocampus

Am —amygdala Hy - hypothalamus

ATH - pfedni jadra thalamu In —inzula 3 } o .
CD-ncl caudatus mTH — medialni jadra thalamu c¢ervené basalni ganglia
Cl = claustrum ITH — lateralni jadra thalamu rizové limbické struktury
F —fornix Put — putamen

GP - globus pallidus SPT —septum verum

V — lateralni komora



Frontalni rezy telencephalem

Am —amygdala In —inzula

ATH - predni jadra thalamu MTH — medialni jadra thalamu

CD-ncl caudatus NR- nucleus ruber

Cl = claustrum ITH — lateralni jadra thalamu

CL- Acl. subthalamicus Put — putamen . . L .
CM — corpus mamillare SN- substantia nigra cervené basalni ganglia

F —fornix SPT — septum verum rtizoveé limbické struktury
GP - globus pallidus V - lateralni komora

Hip — hippocampus Zl - zonaincerta

Hy — hypothalamus



Putamen

Thalamus

Hippocampus




MR frontalni rovina — basalni ganglia, thalamus a amygdala

' F
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Putamen

Thalamus




MR Horizontalni rovina — basalni ganglia a thalamus

Putamen

Thalamus




MR SAGITALNI rovina — basalni ganglia, thalamus, amygdala a hippocampus

Putamen
L. L. L i ThalamUS

Hippocampus




Basa

ni ganglia MR

Caudate Nucleus
”_‘\ Nucleus Accumbens

' Putamen
Pallidum

' B Thalamus
Hippocampus
. Amygdala




epiphysis

\'yvoj koncového mozku

Mozkové vacky maji

1) Basalni cast striatalni hrbolek — BG

2) Dorsalni ¢ast — pallium - kiira

3) Medialni ¢ast — lamina epithelialis —
lamina choroidea, lamina affixa thalami

4) Pred a pod foramen interventriculare
septum pellucidum, septum verum

f RHOMBEN
laming
terminalis




pallium—

Mes

B Y ABEE

Prepedu’ﬁ/cular HT
2 Tub

striatum pallidum amygdala

Schema of the prosomeric model of Puelles and Rubenstein (2003). Note axial bending at cephalic flexure. The longitudinal alar basal boundary is
present throughout the lateral wall of the neural tube, symbolizing all longitudinal components (floor and roof plates not represented); a singularity known
as zona limitans (zl) is a transversal spike-like deviation of the general alar-basal boundary. The secondary prosencephalon (Sec.Pros.) is the rostralmost
and most complex unit, consisting of telencephalon (Tel), eye and hypothalamus (HT: divided in two parts). Septum (Se), striatum (St), pallidum (Pal),
preoptic area (POA),and amygdala (Am) regions are identified within the telencephalon; the pallium lies under the label Tel. Tuberal (Tub) and
mammillary(Mam) subregions of the hypothalamus are marked. The caudal forebrain or diencephalon consists of three prosomeres (p1—p3), whosealar
regions include the pretectum (PT), the thalamus and habenula (Th—Hab), and the prethalamus and prethalamic eminence (PTh,PThE); a specific
tegmental domain corresponds to each of them (under p1—p3 labels). A simplified view of the large mesencephalic alar plate (Mes) divides it into superior
colliculus or tectum (Tect) and inferior colliculus or torus semicircularis (TS); ‘colliculi’ are mammalianterms. The hindbrain or rhombencephalon (Rh)

contains 12 neuromeric units, from the isthmus (Ist) and ehombomere 1 (rl) down torhombomere 11 (r11), which limits with the spinal cord (SC). Note the
cerebellum (Cb) forms mainly across isthmus and r1.




Vyvoj telencephala — plast’ (pallium) a striatalni hrbolek

Parietal lobe

Occipital lobe

i .o, Occipital lobe
Mozkova hemisféra
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Frontalni rez hemisférou konec 1. trimestru

The Human Brain During the Late First Trimester
Od autorl: Shirley A. Bayer,Joseph Altman
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Horizontalni rez hemisférou konec 1. trimestru

T
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Pallium — medialni — archicortex — limbicky systém
dorsdlni — neocortex — 90% kury
lateralni — paleocortex — ¢ichova klra BMP

ventralni — amygdala (BL)
Wnt

(caudodorsal)

(lateral)
RA

Striatalni hrbolek
medidlni - GPal, ncl. basalis Meynerti (Ach)
lateralni - Striatum (ncl. caudatus + putamen)

........

kauddlni - Amygdala (CM)

(anterior or rostral)

Shh

(rostroventral)




Signalni molekuly

L. Medina, A. Abellan / Seminars in Cell & Developmental Biology 20 (2009) 698-711 703

Ventralné SHH
Dorsalné BMP + WNT
Lateralné kyselina retinova

(A)

telencephalic vesicles

midbrain

FGie

A

(anterior or rostral)

cxh,cortical hem; DP, dorsal pallium;

pallium; M1, primary motor cortex; MGE,medial ganglionic eminence; MP,medial pallium; OB, olfactory bulb; POC, commissural

proptic area of the subpallium; S1, primary somatosensory cortex; V1, primary visualcortex; VP, ventral pallium; zli, zona limitans
intrathalamica.

pallium roof/hem BMP
Wnt
R-Ab (caudodorsal)
roof/hem

POC

; Hb, basal hypothalamus; LGE, lateral ganglionic eminence; LP, lateral

(lateral)

Shh

(rostroventral)




Clones of
intrinsic cortical
progenitors

GABA*
neurons

Korové neurony pochazeji
a) z subventrikularni zény #
b) Ze striatdIniho hrbolku (inhibi¢ni interneurony) ]




Migrace neuronl z ventrikularni zony

Pial surface
] \ ‘ YU

Cerebral cortex

Radial glial cell




Frontalni rezy telencephalem v rostro-caudalnim poradi

Ac — ncl. accumbens Hip — hippocampus

Am —amygdala Hy - hypothalamus

ATH - pfedni jadra thalamu In —inzula 3 } o .
CD-ncl caudatus mTH — medialni jadra thalamu c¢ervené basalni ganglia
Cl = claustrum ITH — lateralni jadra thalamu rizové limbické struktury
F —fornix Put — putamen

GP - globus pallidus SPT —septum verum

V — lateralni komora



Frontalni rezy telencephalem

Am —amygdala In —inzula

ATH - predni jadra thalamu MTH — medialni jadra thalamu

CD-ncl caudatus NR- nucleus ruber

Cl = claustrum ITH — lateralni jadra thalamu

CL- ncl. subthalamicus Put — putamen . . L .
CM — corpus mamillare SN- substantia nigra cervené basalni ganglia

F —fornix SPT — septum verum rtizoveé limbické struktury
GP - globus pallidus V - lateralni komora

Hip — hippocampus Zl - zonaincerta

Hy — hypothalamus



Frontalni rez pres komory

pars centralis ventr lat.

g.cinguli ——>

‘ stria med.———*Y

thalami

ventr. Il

cornu temporale
ventriculi lat.

Lo S

hippocampus

l/ulcm collateralis

Obr. 58.: Frontalni ez mozkem se zachycenou postranni a treti komorou.
Komory srafované, tela choroidea silné vinité.

fimbria l\lm:.-——-—"::'—/”,-r‘> >

g.dentatus

sulcus hippocampi /

q. parahippocampalis

CC - corpus callosum, GP - globus pallidus,
CD - caudatum, HY - hypothalamus,
Cl - capsula interna, Th - thalamus.

F - fornix,



Bazalni ganglia

Vstupni jadra: Caudatum
putamen
striatum ventr. (ncl accumbens)

Vstup z kary, amygdaly, thalamu a SN + raphe

Vystupni jadra: Substantia nigra ret.,

globus pallidus pars interna,

pallidum ventrale

Vystupy do thalamu, RF nebo tecta



Neurogenese v basa

nich gangliich

In most mammals, neurons are added throughout life in the hippocampus and olfactory bulb. One area
where neuroblasts that give rise to adult-born neurons are generated is the lateral ventricle wall of the
brain. We show, using histological and carbon-14 dating approaches, that in adult humans new neurons
integrate in the striatum, which is adjacent to this neurogenic niche. The neuronal turnover in the striatum
appears restricted to interneurons, and postnatally generated striatal neurons are preferentially depleted in
patients with Huntington’s disease. Our findings demonstrate a unigue pattern of neurogenesis in the adult

human brain. Leonie Welberg Nature Reviews, April 2014

U dospélych savcu prokdzana neurogenese v hippocampu a bulbus olfactorius nyni nové interneurony ve striatu



Tvorba interneuronu ve striatu — subventrikularni zona

Neurogenesis in the striatum of the adult human brain

Lateral ventricle
Striatum

Latera:virmiclo\ j'/l Striat'u:
\ ual

putative s adult-born

" neuroblast striatal neuron

Leonie Welberg Nature Reviews, April 2014



Typy neuronu ve striatu

1) ,,spiny“ neurony
Projekcni neurony s trny 90%
Obsahuji GABA — tlumi

2 typy (D — je receptor pro dopamin)
D1 - GABA+ Substance P+ dynorfin
Soucast primé drahy BG

D2 —-GABA+ enkefalin

Soucast nepfimé drahy BG

(D3 — v ncl. accumbens limbicky systém)
2) Interneurony

A) Cholinergni - velké
B) GABA ergni (SP, TH, parvalbumin, NO)— malé

http://www.ritholtz.com/blog/wp-content/uploads/2010/11/Spiny-neuron.png



Striatické projekcni neurony

GABA+P GABA + Enk
Dy D,
X . 5
excituje inhibuje
DOPAMIN GPi GPe DOPAMN
‘ SNr
redukce u CHOREA
PARKINSON. Huntingtoni

¢ ).

Schema prof. Petrovického



Pallidum externum + Pallidum internum

Substance P Enkefalin

D1 neurony striata projikuji do Pallidum internum D2 neurony striata projikuji do Pallidum externum

Oblast bez obarvenych Nepfima draha
axonu

Prima draha




Cholinergni — velké interneurony

electrode

Figure 1. Striatal cholinergic interneurons, putative tonically active neurons. Within the striatum (Str), in normal
conditions, ACh-containing interneurons (black spots) receive glutamatergic inputs, primarily from the thalamus
(Th) and also from the cortex (Ctx). and dopaminergic influence from substantia nigra pars compacta (SNc).

From: The basal ganglia VIII, edited by Bolam



Striosomy Striosome—matrix chemoarchitecture and

striatal connections
Vv caudatu a The striosome-matnx compartmentalization first
recognized by transmitter histochemistry tums out to

I\/I a t r i X (80%’ ACh E’ S U bst P’ ca | b | n d | n) AV putamen_ be an architecture to which virtually all input—output

a Striosomy enkefalin [:ﬁ barveni acetyl-

vyniknou jako

svétlé (slabé barvi-

telné - hvézdicka)

okrsky, obklopené
S+M kura F+ Limb kura silné_ barvitelnou
Thalamus SN matrix.

... CAUDATE N.

Pouze striosomalni neurony pfimo
projikuji do SNcomp

SNr SNc
GP

Fig. 2. Photograph of a thin coronal section through the stratum of the human
brain, stained for the enzyme. acetylcholinesterase (AChE), The main tucier of
the stnatum are shown [caudate nucleus. putamen ang veatral stratum
(V.STR )], together with the plate of internal capsule fibers (INT CAP ) that
fargely separates the caudate nucleus and putamen. Astensks mark examples
of AChE-poor striosomes. which are surcounded by the AChE-nch extrastrio
somal matnx, Scale bar 15 & i



Striatické projekcni neurony GABA déleni

1) Dorsolateralni X ventromedialni (Acc)
2) D1 receptory SP PRIMY OKRUH X D2 receptory Enk NEPRIMY OKRUH
3) Striozomy X matrix

prevaha aktivity (po€tu neuronu) ve striosomech Prevaha aktivity (poc¢tu neurontl) v matrix

Huntingtonova choroba s
poruchou nalad

DYT3 - X-linked dystonia-
parkinsonism;

DRD- dopamine-responsive
dystonia (DYT5)

Neonatalni hypoxie
Neurotoxicita navykovych latek

L-DOPA vyvolana dyskinese
Intoxikace navykovymi latkami
Sebevrazda

Multisystémova atrofie

Greybielova ,2019



Spoje striata

" SensMot Asociacni  Limbicka

] Matrix
@ striosomy

O Cil primé cesty
0 Cil nepfimé cesty
Cil striosomalni cesty



Hlavni okruhy basa

nich gang

Uceni se rutinnimu chovani Vyjadreni chovani
Cortex PreF preMot Mot ParietoOcc
[ . » |
il Zamer, paméti  Eaqtiakéniho | 3
Limb podminéné olanu
vyhodnoceni ¥ Akéni plan
Vyhodnoceni matri
motivace ﬂ’smo @triatum y
a4 T 11 Thalamus
odména Vybér ¢asti
v planu
» SNcomp Vybér a
Paext Paint SNret m==P ,itivace
‘ ﬂt planu
STh [ l \ 4

ii dle Greybielové 2019

1-prima cesta aktivuje chtény pohyb

2-neprima cesta tlumi nechtény pohyb

3-hyperprima cesta rychle tlumi nechény pohyb
4-striosomalni okruh upravi vydej dopaminu ve striatu

Kmenové a misni neurony

}



core a shell oblast ncl accumbens

T

O

core—; hodné spoju z frontalniho pdlu a O-F kiry
shell—hodné spoji z temporalniho pdlu, amygdaly a predni cingularni kiry



ventral ==------- dorsal

medial ------ lateral

CORE lateral-rostral SHELL medial-caudal

Baliki MN, et al. 2013 J Neurosci 33:16383-16393, Parceling Human Accumbens into Putative Core
and Shell Dissociates Encoding of Values for Reward and Pain




http://www.nature.com/nature/journal/v500/n7464/fig_tab/500533a_F1.html

. , v b [ -
Dopamm a system odmeny M
w ’\
Striatum ' ‘ e
Dopaminergic " :
neurons “_—
Dopamine g

concentration

Time
Dopaminergni neurony VTA projikuji do Sirokych oblasti mozku, hlavné do striata a to do ncl. accumbens . Tyto bunky pali stalou rychlosti 3—5 vyboji za sekundu
obcasnymi fazickymi vyboji nebo pauzami pokud se objevi chyba v predpovédi odmény
b) objev, Ze ve vasem obchodé maji vase oblibené kafe
c) zklamani, pfi ocekavané odmeéné (date si kavu a zjistite, Ze mléko zkyslo).
Zakladni (tonicka) hladina dopaminu kolisa pomalu, mozna podle toho jak ¢ekate odménu nebo zklamani
d, Howe et al.X odhalil mérenim mnozstvi dopaminu u krys v bludisti tfeti model dopaminergni signalizace: pokud se odména dostavi po delsim sledu déjd (napt.

po vsech krocich pfi pripravé kdvy), koncentrace dopaminu plynule stoupa s tim, jak se blizi cil.


http://www.nature.com/nature/journal/v500/n7464/full/500533a.html#ref1

Hlavni okruh BG

3y AKTIVACE -GLUTAMAT
—p UTLUM - GABA

Striatum
TH

Pa int
SN ret




Okruhy BG

Hlavni okruh — 4 varianty
Vedlejsi okruhy - 4

http://upload.wikimedia.org
/wikipedia/commons/9/9¢e/B
asal_ganglia_circuits.svg

<




Okruhy BG

—, AKTIVACE -GLUTAMAT
— UTLUM - GABA

Zpét do kary
Glutamat

Z klry i
Glutamat |

o
W
y

‘j i ; y -

Hlavni okruh

/ kGra

Striatum D1 TH

p

Paint |
SN ret

PRIMA CESTA — AKTIVUJE CHTENY POHYB




Okruhy BG

Vedlejsi striato pallido
subthalamicky okruh

Zpét do kary
Glutamat

Z kary
Glutamat &

kGra

Striatum D2 TH A

/ o f’
\ f

Pa ext Pa int v‘.,L ;‘ . |
SN ret ¢
\ |
v T %, ( S
0&% .~.<il-'|v,:.f, CLE ey

Ncl. subthalamicus 2o L —"

dopaminergic gzmpac -
NEPRIMA CESTA — TLUMI NECHTENYPOHYB s Siar:




Okruhy BG

—, AKTIVACE -GLUTAMAT
— UTLUM - GABA

/ kdra \

D1 Striatum D2 TH

p

Paint |
SN ret

SN comp

Vedlejsi okruh nigro striaticky

Zpét do kary
Glutamat

Z klry i
Glutamat |

= \

ff— N
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Parkinsonova choroba (PD) —
a) depigmentace substantia nigra (SN) immunohistochemicky prikaz tyrosin hydroxylazy,.
Vice postizena ventrolateralni Cast SN

b) Normalni
c) Lehky ubytek dopaminergnich neuronu
d ) Znaény ubytek dopaminergnich neuronu

Parkinson disease
*Werner Poewe Klaus SeppiCaroline M. TannerGlenda M. Halliday Patrik BrundinJens VolkmannAnette-Eleonore Schrag& Anthony
E. Lang Nature Reviews Disease Primers 3, 2017



https://www.nature.com/articles/nrdp201713#auth-1
https://www.nature.com/articles/nrdp201713#auth-2
https://www.nature.com/articles/nrdp201713#auth-5
https://www.nature.com/articles/nrdp201713#auth-6
https://www.nature.com/articles/nrdp201713#auth-8

Zmeny pri
Parkinsonove
chorobé -hypokineze

D2 Striatum I?l "
" l./r . Thalamus
Dopamin |
‘<
P3 ext Pa int
', SN ret

Ncl. subthalamicus

Chybi dopaminergni neurony SN comp

Malo tlumen nepfimy, malo aktivovan primy okruh



Huntongtonova choroba — degenerace D2 neuronu

D2 netlumi Pa ext a to tlumi moc ncl. subth , malo aktivované Paint netlumi dostatecné Th a dochdazi k mimovolnim pohybim

kira

D2/ striatum  pq

SN

4_> Ncl. subthalamicus

chorea

>

Paint |
SN ret

hyperkineze



Hlavni okruh spoju
basalnich ganglii

CORTEX

+/ v\+

STRIATUM THALAMUS

PALLIDUM
internum

SUB. NIGRA
reticulata




Funkce BG - tzv. zpracovaci okruhy

1) Rizeni hybnosti

* |niciace pohybu a fazeni impulst pro hybnost

* Rizeni automatickych a nauéenych pohybu

e Zména pohybového vzorce

* Planovani a opravy pohybu béhem jeho provadeéni

* 2) regulace kognitivnich a afektivnich funkci



Funkcni varianty hlavniho okruhu bazalnich ganglii

1)SENZORIMOTORICKY
2)OKULOMOTORICKY

% 4)LIMBICKY

Kortiko-striaticka projekce z frontalniho a limbického laloku
(Heimer Anatomy of Neuropsychiatry)

Striatum
kaudalné Striatum

rostralné



CILOVE OBLASTI KURY V JEDNOTLIVYCH FUNKCNICH OKRUZICH

1)SENZORIMOTORICKY
2)OKULOMOTORICKY

4)LIMBICKY

Martin, Neuroanatomy



1) Senzori-motoricky okruh

CORTEX

+ / N\+
.STRIATUM THALAMUS -

N4

PALLIDUM
internum
SUB. NIGRA
reticulata

Zpracovani poveld pro provadéni pohybi

hlavné koncetinami a trupem



2) Okulomotoricky okruh

v\+

CORTEX
Y
STRIATUM
PALLIDUM
infernum
SUB. NIGRA
reticulata

THALAMUS ’

Ve

Provadéni pohybt o¢nimi bulby, hlavné v zavislosti na

zrakovych privodech




3) Asociacni okruh

CORTEX

STRIATUM THALAMUS -
—~ \\ /,-

PALLIDUM
internum
SUB. NIGRA
reticulata

Ovliviiuje prostorovou pamét’ a je zapojen do

vyhodnocovani efektivity chovani




4) Limbicky okruh

+ /

STRIATUM THALAMUS .

s

v\+

PALLIDUM
internum

SUB. NIGRA
reticulata

Vyjadreni ruznych emocnich stavia jak

motorikou, tak i visceralnim projevem




Struktury limbickeho okruhu BG

Nucleus accumbens — ventralni striatum — zapojen v ,,systému odmény“

VTA ventralni tegmentalni area (A10) — ncl. accumbens — prefrontalni kura ;7

Vzestup hladiny dopaminu pri ocekavani libych pocitli  sprpelf
pri neocekavané odmeneé
Pokles pri nedostatku ocekavané odmeny

15 o
A CDcaput "\
o W 3
Cl
. corpuy
S 4 g . - “{;S
¢ vontriculus
lateralis
5
Cla
A'\(,
L.temp

septum

A.Ger.med.




insula

ventral

posterolateral midline nuclei

PTB RAS V ncl accumbens se integruji informace u zisku a ztraté

prichazejici z thalamu a insuly

CNVILX, XI =NTS

spinal cord
interoceptive paths

Fig. 1. Anatomic interconnections among nucleus accumbens (NAc), thalamus and insula. Midline thalamus also gets input from reticular activating system (RAS) and brainstem
regions: nucleus tractus solitarius (NTS) and parabrachial (PB) nucleus. There are bidirectional connections between thalamus and insula, and thalamus and NAc (there is a small direct
NAc to thalamus projection, as well as a larger indirect connection, through the globus pallidus). There is a unidirectional connection between insula and NAc.

Youngsun T. Cho, Stephen Fromm, Amanda E. Guyer, Allison Detloff, Daniel S. Pine, Julie L. Fudge, Monique Ernst

Nucleus accumbens, thalamus and insula connectivity during incentive anticipation in typical adults and adolescents
Yok Neurolmage, Volume 66, 2013, 508-521

http://dx.doi.org/10.1016/j.neuroimage.2012.10.013



Cholinerni neurony (Ch1-2) — Ach do hippocampu
Limbicka struktura spoje s hypothalamem, hippocampem cCichovymi oblastmi a amygdalou
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Frontalni rez pres commissura anterior — substantia innominata
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Fig. 56: Internal capsule in horizontal section through cerebrum
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Frontalni rez pres komory
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Frontalni rez pres komory
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Obr. 58.: Frontalni ez mozkem se zachycenou postranni a treti komorou.
Komory srafované, tela choroidea silné vinité.
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Vedlejsi okruhy basalnich ganglii

Striato - nigralni
Subthalamicky
Striato-pallido-subthalamicky (nepfima cesta)

Dvouneuronovy pallido-retikulo -thalamicky (+nigro-tecto -thalamicky)




Striatonigralni okruh
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Subthalamicky okruh

Primé propojeni kury a ncl. subthalamicus
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Striato-pallido-subthalamicky okruh - neprima cesta
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Dvouneuronovy pallidothalamicky okruh
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Spoje substantia nigra a VTA do BG
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Hlavni mediatory ve spojich basalnich ganglii
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Zapojeni basalnich ganglii v systému motoriky - priznaky poskozeni
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Obr. 38.: Schema zikladnich funkci — facilitace (+) a inhibice (-) — basalnich
ganglii ve vztahu ke striatickym medidtorim (volng podle Reiner.
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Claustrum — bohaté spoje s klirou i thalamem
Pravdépodobné integrace multisenzorickych signalt

Claustrum - role v motorickém uceni

1) Novy stimul pro senzorimotorickou nebo asocia¢ni klru
aktivuje druhostranné claustrum, pokud je dost vyznamny

2) prepoji ho claustrum do limbické klry a ta ho zpracuje

3) Limbicka kura aktivuje druhostranné claustrum

4) Claustrum zaméri pozornost senzorimotorické kury na
stimul

5) Aktivovana kudra vysle signdl do striata, aby spustilo
motorickou odezvu na stimul

immunoreactivita
Gng2 - G protein gamma 2 subunit (Gng2)-ir (Mathur et al., 2009).
a parvalbumin

http://journal.frontiersin.org/Journal/10.3389/fnsys.2014.0004
8/full
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potkan


http://journal.frontiersin.org/Journal/10.3389/fnsys.2014.00048/full#B57

DBS — hluboka mozkova stimulace ncl. subthalamicus pfi
Parkinsonové nemoci

Dnes uz nejen stimulace, ale i monitorace

Tuning the Brain, Helen Shen , 2014




PARKINSONOVA CHOROBA
TERAPIE TANCEM

Stanford Univ, Helen Bronte-Steward



DBS pallidum internum pro jinak
nelécitelnou dystonii

© Medtronic, Inc, 2008



Deep Brain Stimulation Target in the Globus Pallidus Based on Retrospective Analysis of the Site of Effective Electrode Contacts and Modeling of Stimulation Fields
Magnetic resonance imaging was used to identify the location of the deep brain stimulation electrode (shown as multicolored rod) in patients with generalized
dystonia due to mutation in the DYT1 gene (A) and coregistered into a common atlas space (B). The stimulation field for the effective electrode contact in each patient
was modeled (C). A probabilistic volume in the posteroventral aspect of the globus pallidus pars interna was identified that could be used to guide future electrode
placement or programming. Colors indicate the proportion of electrodes activating a given voxel location, with hotter colors corresponding with a higher probability of

activation (D through F). Modified with permission from Cheung et al. 16
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Zdroje:

Petrovicky, Anatomie Ill + schemata

Druga, Anatomie CNS + predndskové materidly
Grim Nanka Helekal Anatomicky Atlas

ten Donkelaar, Clinical neuroanatomy

Heimer, Anatomy of Neuropsychiatry

Kandel, Principles of Neural Science

Martin, Neuroanatomy

Webové zdroje



