Chutova a Cichova draha
napojeni na limbicky system

Veronika Nemcova



Cich

Reakce na chemicke podnéety

Ruzné vuné aktivuji ruzné Cichoveé bunky
Sirokou $kalu viini mdZeme rozpoznavat diky
Siroké skale receptoru

Bunky bulbus olfactorius prepojuji informaci o
vuni do neokortexu primo i pres thalamus

Feromony jsou druhove specifické a jsou
registrovany pomoci vomeronasalniho organu



Chut

Receptory jsou chutove bunky v
chutovych poharcich

jen 4 zakladni chute (+ umami)

do kury je informace vedena pres
thalamus

ruzné vzorce aktivity chutovych aferentu
umoznuji vnimat ruzné chute



Rozlozeni chutovych poharku
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Teorie jak vnimame chuté:
A) receptorové buriky jsou vyladény na jednu ze 4 chuti a odchazi od nich

jedinecné ladény dendrit nejpravdépodobnéjsi z pokust na mysSich
B) kazda burika odpovida na ruzné kvality v rGzné mife a totéz vede dendrit
C) buniky jsou specializované, ale vlakna vedou vice chuti



Cichova a
chut’ova Chut'ova korova oblast
draha

TR LA




Obr. 63.: Schema chut ové drahy vedouci z rienych oblasti jazvka(1,2,3) pies ganglia
hlavovych nervi (6,7,2) do nol. gustatorius (souddst ncl, solitarius — 99, a odiud po
piepojerd ¥ thalamu (100 do korového centra (110,

I —witverd 1 Ungoaalis v pfediich 203 jazvka, 2 —wEtvend 11 glo ssopharymgens v zadid
173 jazyka, 3 — vEtverd n. vagus v oblasti epiglottis, 4 —kmen n lingualis, 5 —chorda
tympatd, & — ggl. gentewlin VIIL7 —ggl. n IEL, B —gal n X, 9 —nel. gustatorius
(kramddlni ddst nol solitariug), 10 —thalamus, 11 —korowé centrum choti (area 437

Receptory chut'ové poharky

1. N. ggl. geniculi n.VIL.
ggl. n.IX.
ggl n.X.
2.N ncl. gustatorius
3.N ncl VPM thalami
Chut'ova korova oblast 43
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{Tongue insel modified from Nolte J: The human brain, ed 5, 81, Louis, 2002,
Mosby.
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Richard Axel a Linda Buck dostali v roce 2004 Nobelovu cenu

za vyzkum v oblasti Cichové drahy



Bulbus olfactorius

3

Mitralni bunky

Glomeruli \

Neuroepithelové burnky




Jsme schopni rozpoznat a pamatovat si 10 000 riznych
vani

V regio olfactoria jsou miliony ¢ichovych
neuroepitelovych bunék

Cichové buriky Ziji jen 1-2mésice

Kazda bunnka exprimuje jen jeden gen pro ¢ichovy
receptor

MyS — 1 000 receptoru vuni, ¢lovék 350 receptoru

Kazdy receptor reaguje na spoustu vini, ale kazda viné
je registrovana jedine¢nou kombinaci receptorti




Cich

» Cichovy mozek - rhinencephalon

Clovék




Cichova draha

* receptory (+ 1N.) 7 cm za nosni dirkou v area olfactoria:
1.N neuroepitelova bunka — fila olfactoria
2.N mitralni bunka bulbus olfactorius
Cichova korova oblast:
trigonum olfactorium
uncus — paleocortex
mesocortex - entorhinalni kira area 28
orbitofrontalni kdra spojeni pfes thalamus (amy-MD)



Cichova draha

Obr. 65.: Schema ¢ichové drahy.

A, a - archicortex, CC - corpus callosum, F - frontalni kura,
Ment - mesocortex (entorhindlni kira), Mpp - mesocortex
(prepiriformni kira), P - paleocortex, T - temporalni kira.
Srovnej s obr. 111 a 56.



Glomerulus olfactorius

konvergence podnétu z 1.N
zpétna vazba

ETHM.

Mitralni bunky
Periglomerularni bunky
Granularni bunky

Obr. 64.:
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ﬁagz;oni bunék bulbus olfactorius do &ichové
réhy.

BO - bulbus olfactorius, com - komisurdlni vldk-
na (z druhostranného BO), db8 - vldkna z diago-
nélniho svezku Brokova (ze septa a h othalamu),
ETHM - os ethmoidale, G = granultrnivguﬁky.
gl,olf. - glomerulus olfactorius, M - mitrélni
bunka, p.b. - podpdrné bunks ve sliznici regio
olfactoria, pG - periglomerulérni bunka, s.b, -
smyslovd &ichovéd bunka.

Sipky vyznaduji smér dendro-dendritického pifeno-
su impulsd. Smér ffonnnu v normélni axo-dendri-
tické synapsi (polokoule na konci vldken) neni
vyznaden.



Olfactory
receptors

Dendrodendriticka spojeni = .

Granule
rell

Detail A

‘Granule cell dendrite

To piriform cortex

Bob Crimi



obr. 66.: Schema terminaci &ichové dréhy, srovnej s obr. 65
BJenné teéky - paleocortex a prepiriformni mesocortex (P, Mpp)
[ ®4rky - entorhindlni mesocortex (Mg, ) I
I hrubé teéky - orbitofrontalni éichnvg kura

gpH = gyrus parahippocampalis, s.col. = sulcus collateralis,

tr.o - trigonum olfactorium, u - uncus.
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a, Oblasti aktivované pfi ortonazalnim cichani (nadechu). b, Oblasti aktivované pfi retronazalnim cichani
(vydechu) s potravou v ustech.

ACC, accumbens; AM, amygdala; AVI, anterior ventral insular cortex; DI, dorsal insular cortex; LH, lateral

hypothalamus; LOFC, lateral orbitofrontal cortex; MOFC, medial orbitofrontal cortex; NST, nucleus of the

solitary tract; OB, olfactory bulb; OC, olfactory cortex; OE, olfactory epithelium; PPC, posterior parietal cortex;

tShOIIVI, s_omatolsensory cortex; V, VII, IX, X, cranial nerves; VC, primary visual cortex; VPM, ventral posteromedial
alamic nucleus.



Organum vomeronasale

registrace feromonti

kosténa plepadks 45"

chiupaviita
lepaika

vaameronazialni
argan (WG

kst radlitni




vomeronasale

Kolliker (1877)



* Organum
vomeronasale

* 50 denni embryo

a — cartilago septi nasi
b-organum vomeronasale
c- nervus terminalis

Zdroj: prof. M.Doskodil




Limbicky system - struktury

Archikortex

A) hipokampalni formace (g.dentatus, subiculum,
cornu Ammonis) = postkomisuralni hipokampus

B) suprakomisuralni hipokampus (indusium griseum,
strie longitudinales)

C) prekomisuralni hipokampus (area subcallosa (BA 25)
Periarchikortex

A) gyrus parahipocampalis BA 28 —entorhinalni kura,
presubiculum (BA 27), parasubiculum (BA 34) area
perirhinalis (BA 35,30)

B) gyrus cinguli (BA 23,24)
Amygdala corticalis, medialis, centralis, basalis, lateralis



| Limbicky systém |







Gyrus parahippocampalis

fissura fimbria fornicis

calcarina

sulcus collateralis



Hippocampus v komore




Hipocampus a amygdala




Hipocampus a amygdala
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QObr42.: Pohled na vypreparovany hippocampus a jeho vyre:z.
Vysvétlivky u obr. 43.
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Frontalni rez hippocampem

fimbria fornicis

~ cauda ncl caudati

Choroid plexus Alveus

gyrus dentatus —,

subiculum

area 28
entorhinalni klra

sulcus collateralis

A
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Archicortex - hippokampalni formace

* 3 casti 3 vrstvy
cornu Ammonis stratum
subiculum moleculare

stratum
pyramidale
stratum

polymorfum




Andersentiv okruh — vnitini hippokampalni
fimbria

Areaf28—> —p CA3-CA2-CA1 —}Sub|—>

Schafferova kolaterala

alveus — bila hmota

Hipp — CA3-CA2-CA1

perforujici
draha
Sub

: area 28




Choroid plexus Alveus

Andersenuv okruh — vnitrni
hippokampalni

fimbria

Schafferovy kolateraly

perforujici mechova
draha vidkna T
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Okruhy hipokampu

T Korovy
1 Vnitrni Perforujici draha
2.
“ CA3 -CA2-CAl Sub ENT neokortex
Schafferovy
kolateraly

3. | Papezav

| podkorova centra I




Hipokampalni okruhy

Neocortex

2
entorhinalni
klra
CA3-CA1

1 | intrinsticky 3 | podkorovy

fornix

Thalamus
Hypothalamus
Septum verum
Ncl. accumbens
Kmen



med.Front.

neokortex

Podkorova centra

" SPT, BO, Acc, Am
Hypoth - , CM)
Th (A, ML)

| Monoaminy (Coe, Rad, A)




Papeziv okruh ___ Gyrus cingui

< Hippocampus >
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Fornix - odbocky

Ncl. anteriores thalami
Habenula

Septum

lypothalamus
Nucleus accumbens







Amygdala — schema jader a spoju




Amygdala - subnuclel

Corticalis — spoje s ¢ichovou kurou

Medialis ~ _ .
- Spojes hypothalamem a kmenem
Centralis

Lateralis ~ | -
Basalis — spoje s asociacni kurou, hypoth, th

Extended amygdala — vybezek do
substantia innominata
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Stria
olfactoria
lateralis

Amygdarni okruhy

Neocortex

korovy

intrinsticky

3 | podkorovy svazek

stria terminalis

Thalamus
Hypothalamus
Septum verum
Ncl. accumbens
Bed nucleus striae terminalis
Kmen

ventralni amygdalofugalni



Amygdalar circuits

Neocortex

Stria 2 | cortical
circuit

olfactoria
lateralis

) ventral amygdalofugal
1 | intrinstic 3 | subcortical pathway
O ircui
circuit cireult stria terminalis

Thalamus
Hypothalamus
Septum verum
Ncl. accumbens
Bed nucleus striae terminalis
Brainstem




Amygdalarni okruhy

 Koroveé bézi ve fasciculus uncinatus

BL — OF,insula, temp. — BL a centr.




Podkorove spoje amygdaly

Stria terminalis (vSechna

Odbocky OF kura, MD thalami, VM
hypothalami, area adolfactoria

Ventralni amygdalofugalni system (Cent,M,
Ext)

- primo do lat Hyp predni jadra, ncl.basalis, acc
Kmenovy

Z centralnich jader — monoaminovy system,
RF, dX, ncl solitarius



Stria terminalis

Stria terminalis

Amygdala Hypothalamus



Fornix

Med. longi.{-u.d Crus of Body of Anterior commissure

stria fornix férnix Posferi,or‘ Pa_,.t

Splemu.m of " anterior Parf.

C.OT"PLI'_E Ca]lSLLI'T'L

Calcar avis

v - =7 Uncus (CLLE)

£

Collateral eminence Fimbria of hippocampus Hippocampus

. F16.310. Dissection of right hemisphere showing inferior and posterior horns of the lateral ventricle,
hippocampus, fornix and anterior commissure. (After Rauber-Kopseh.)
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Spolecné charakteristiky spoju hipokampu a
amygdaly

1) Prima projekce do neokortexu: Temp
O-F
2) Obloukem probihajici eferent do podkori -Th
Hypoth, Spt
Fornix $
terminalis
3)Podobné oblouky spoju
Hip-Hyp(CM)-Th(Ant)-g.cinguli-Hip
Amy-Hyp(Ant)-Th(MD)-Front.kura-Amy
4)Spoje s mozkovym kmenem
pres CM a habenulu



CORTEX CORTEX
Temp. + O-F ey Cingularni O-F + Temp d— Cingulirni

Siriu terminalis

Hypothalamus Hypothalamus
KMEN KMEN
monoaminy maonoaminy
RF, X, RF, X.

Obr. 72.: Srovnani hipocampalnich a amygdalarnich okruht



NEOC. F. |

g- ¢ing.

NEOQC. T.

RF

Obr. 72.: Srovnani hipokampélnich a amygdalirnich okruhié, v dolni &asti

ka¥dého schematu je pfipojena i draha Sichova.




PET studie emoci

Functional Neuroanatomy of Emotion: A Meta-Analysis of Emotion
Activation Studies in PET and fMRI1

K. Luan Phana, 2, Tor Wagerb, Stephan F. Taylora and Israel Liberzonc
, a

(1) The medial prefrontal cortex had a general role in emotional processing;
(2) fear specifically engaged the amygdala;

(3) sadness was associated with activity in the subcallosal cingulate;

(

4) emotional induction by visual stimuli activated the occipital cortex and
the amygdala;

(5) induction by emotional recall/imagery recruited the anterior cingulate
and insula;

(6) emotional tasks with cognitive demand also involved the anterior
cingulate and insula.

This review provides a critical comparison of findings across individual
studies and suggests that separate brain regions are involved in different
aspects of emotion.



PET studie emoci

Functional Neuroanatomy of Emotion: A Meta-Analysis of Emotion
Activation Studies in PET and fMRI1

K. Luan Phana, 2, Tor Wagerb, Stephan F. Taylora and Israel
Liberzonc, a

1) medialni prefrontalni cortex hlavni role ve zpracovani emoci;
2) strach registruje amygdala;
3) smutek spojen s aktivitou subkalosni cast g. cinguli;

(

(

(

(4) emoce vyvolané zrakovym podnétem aktivuji occipitalni cortex a
amygdalu;

(5) pro emocni vzpominky dulezita prfedni cingularni kira a inzula;
(6) emocni projevy s kognitivni slozkou take zameéstnavaji predni
cingularni kdru a inzulu.

Tato studie prokazuje, ze v ruznych strankach emoci jsou zapojeny
ruzneé casti mozku.
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