|stirahatte

kendiliginden devreye giren
noronal aglar
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GIRIS:
Giyabi aglarin kesfi, tanimi, fizyolojisi, saglikli erigkinlerden érnekler

METODOLOJI:
Teknik agidan giyabi aglarin saptanmasi, tutarlilik ornekleri

ISLEVSEL BAGLILIKLAR:
Grafiksel temsil, fonksiyonel konnektivite hesaplari

SAGLIKLI POPULASYON SONUCLARINA ORNEKLER:
Cocukluk, Yaslanma

HASTA POPULASYON SONUCLARINA ORNEKLER:
Yapisal bozukluk (Alzheimer), Psikiyatrik bozukluk (Depresyon)

ILERI DUZEY METODLAR:
Diger modalitelerle birlesim: DT
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Giyabi aglarin kesfi

Beynimizdeki

bazi bolgeler,
istirahat aninda,
hedefe yonelik
davranis durumuna
gore daha aktiftir.

Daha da ilging olan,
herhangi bir task
verildiginde, bu
bolgelerin aktivitesinin
azalmasidir.

Didem Goékgay, ODTU Enformatik EnstittisQ



Giyabi aglarda istirahat halinin fizyolojisi

Metabolic and Circulatory Consequences Beynimiz vucut

e
Deactivation of Activation agirhgmnin % 2’si kadar

olmasina ragmen
tedarik edilen oksijenin
% 20’si beyin
tarafindan harcantr.

Task ile ilgili olan
aktivite, %5’lik bir
oksijen artisina neden
olur.

“ 0 0 Beynin
Percentage Change From Baseline | metabolizmasi, task ile
ilgili olmayan durumlar
icin zaten fazlasiyla
yuksektir.
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Saglikli eriskinlerden ornekler
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Saglikli erigkinler:
biling duzeyine iligkin ornekler

SELF AWARENESS

Contents of consciousnass: AWARENESS

Level of consclousness: AROUSAL EXTERMAL AWARENESS

FIGURE 2.

(Ze i) Consciousness has two main components: arousal, or the level of consciousness, and
awarene

usually positively correlated. However, they involve different brain st .

involves the activity of subcortical structures encompassing brain-stem reticular formation,
hypothalamus, and basal forebrain. Awareness is related to the activity of a widespread set of
frontoparietal associative areas, both on the conv ; and on the midline. (Right’

can in turn be divided into two main components: self and external awareness. In healthy
volunteers, self- and external awareness are usually negatively correlated. Similarly, the
frontoparietal awareness network can in tur be divided into two sub-systems, involved in self-
and external awareness. Self-awareness networks encompass the posterior cingulate/precuneal
cortices, medial frontal cortex, and bilateral temporoparietal junctions. The external awareness
network encompasses lateral frontal and parietal cortices. In healthy volunteers, self- and
external awareness networks usually show an anticorrelated pattern of activity.

I FORMATICS
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Saglikli erigkinler:
biling duzeyine iligkin ornekler

BOLD time course

BOLD signdy (arbitrary unﬂn“I

lime {(in seconds)

FIGURE 3.

Spontaneous anticorrelations between self- and external awareness networks in the conscious
resting state, as observed in an individual volunteer. (Leff) Areas correlated (above) and anticor-
related (below) with the blood oxygen level-dependent (BOLD) time course of a seed voxel
located inthe posterior cingulate/precuneus. (Righf) Plot of the BOLD time courses of posterior
cingulate/precuneus (PCC, red/gray line) and of middle frontal gyrus (MFG, blue/dark line) in
the same volunteer. As previously reported, anticorrelations between these area time courses
occur in slow frequencies with a period below 0.1 Hz. (In color in A#sxais online. )
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Saglikli erigkinler:
biling duzeyine iligkin ornekler

Figure 3 ined anticorrelated networks in the human brain.

Pc:n:|r|'uer‘u:nr:iz:c, ‘I‘m"--n in warm colours, are significantly correlated with seed regions

involved in focused attention arlri"-orlfn'lg memory (tas k-pOS|r_|’-.fr.~ -“edy and ~Igl'||1’||:..:'1l‘|[l‘_-,-’

anticorrelated with se

drlrin'lm gnitiv sk s). IJH_mrl'fcnruies, shown incool colours,

ficantly correlate ask-negative seeds and significantly anticorrelated with
[ s. The m-l puurlm‘: seeds are the intra-parietal sulcus (IPS), frontal eye

field (FEF) and middle temporal (MT) area . The task-negative seeds are the posterior

cingulate/precuneus (PCC), lateral parietal cortex (LP) and medial prefrontal cortex
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Saglikli erigkinler:
bilin uze Ine iliskin ornekler

Conscious Sedation

default mode (posterior cingulate)
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Saglikli erigkinlerden ornekler

Frekans
dagilimi: 1/f

Breakpoint:
0.1 Hz

% Signal Change

) 1 1 1 1 v !
120 140 160 180 200 220 24

% Signal Change

1 | 1

1 | 1
100 120 140 160 180 200

% Signal Change

default mode network function is, in part, associated with
self-referential mental processes in humans.
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METODOLOJI

._AE‘T"“‘““F“ (D 2010 Didem Goékcay, ODTU Enformatik Enstitiisii
~. / )



Teknik agidan giyabi aglarin saptanmasi

resting-state fMRI

seed voxel

seed voxel voxel j functional
connectivity map

'*Wl"'-‘

rest
restrese seed voxel

YA /

correlation between /

-
~d) 7\ p A seed voxel and allothervotels high correlation

with seed
Heuvel & Pol:

rest

- »
F&= rest
Tl

rest
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Teknik acidan giyabi aglarin saptanmasi

primary
motor

(a,b,c,de,f)

left
parietal-frontal

extra-striate
visual

8o

(b,c,d,e,f)

insular-temporal/ACC
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Saglikli erigkinlerden ornekler

BOLD change ()
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Teknik agidan giyabi aglarin saptanmasi

Given an fMRI dataset \
“~__of intnnsic brain activity: -~

— —<
/ ~
[ [

7 whatisthe nature of N 7 whatisthe nature of

S local intrinzic activity? / S intrinzsic connectivity? /

1

- i connectivity rooted in
S~ temporal, spectral, or phasic information?

/ —

-,

<""'__-_what arethe dserete ||~ what is the networI'E-_""“\I
—__large-scale networks? ||\ of a spedific region? _~/

C.'_'________l_o other spedified regiong______'_'_'.“b

7 N T N

" how homogeneous N what are the ) ~ o the rest of the bram > (.. how efficient is ™ I/'_-where arethe ™/~ howdirectional
_islocal activity? . predominant frequencies? — e PERTA 7 N the network graph? 7\ keynodes? ./ \.__isthe connectivity?

affectivie connectivity

",

/ \ i |
. . LY
amplltude of mdependent read-based small-world ntrality Granger oausality

regional homogeneity low-frequency fluctuations component analysis clustering correlation analysis
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Tutarlilik ornekleri
1) Correlation 0.4-0.5 (r=0.457)
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ISLEVSEL
BAGLILIKLAR
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Grafiksel temsil|

Heuvel & Pol:
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Fonksiyonel konnektivite hesaplari

Kumelenme
katsayisi

Qi
Karakteristik
adim sayisi

d e

Merkezilik . .
® Nod diizeyi ® |\ /odulerik
/
/
‘\%/.
Qi ®
‘.
@ @ ®
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randomness

C
.
modular
scale-free
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Fonksiyon

el konnektivite ornegi

CUN.R

.”LF‘ .‘:"JL

MTGHR

@® Module I
® Module II
@ Module III
® Module IV
@ Module V

Medial view
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SAGLIKLI POPULASYON
SONUCLARINA ORNEKLER




Cocukluk

Children Adults
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Cocukluk

Children Adults
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elderly subjects

A

young subjects

C

young > elderly
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Posterior DMN (fig. 1C), RSN subject variation mode

Anterior DMN (fig. 1B), RSN subject variatiol
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Older Subjects Younger Subjects Older Subjects Younger Subjects
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HASTA POPULASYON
SONUCLARINA ORNEKLER




Yapisal bozukluk (Alzheimer)

Default mods network region
Healthy elderly controls

HC > MCI MCI1 > AD
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Psikiyatrik bozukluk (Depresyon)

Depressed Patients

(n=15)
t-value

Healthy Controls
(n=15)
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ILERI DUZEY METODLAR
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Subject 1

Diger modalitelerle birlesim: DTI

Subject 3

Subject 4

Didem Gokgay, ODTU Enformatik Enstitisi



Diger modalitelerle birlesim

Box 3 | Spontanecus haemodynamic, metabolic and neurotransmitter fluctuations

Spontaneous low-frequency fluctuations have been observed in numerous haemodynamic and metabolic parameters
including oxygen availability'™** nicotinamide adenine dinucleotide (NADH] levels'™, cytochrome oxidase activity™="*,
blood volume****® and blood flow**1*%:%% Some of these fluctuationsbear similarity to particular aspects of
spontaneousblood oxygen level dependent {BOLD) activity. For example, 1/f frequency distributionshave been
observed in blood flow**®, Bilateral synchrony has been observed in metabolic fluctuations®**", blood volume'***" and
blood flow'**. Finally, flow-sensitive imaging in human subjects reveals fluctuations in cerebral blood flow with similar
spatial patterns to those seenwith BOLD* =,

Interestingly, these spontaneous haemodynamic and metabolic fluctuations may or may not be related to underlying
changesin electrical activity. For example, a tight coupling was found betwe en spontane oushaemodynamic fluctuations
and bursts of electrical activity'. However, spontaneous fluctuations in blood volume and cytochrome oxidase activity
have been measured under conditions of electrocortical silence'***%, Further work is needed to link spontaneous BOLD
fluctuations to the primarily invasive recordings of haemodynamic and metabolic fluctuations, although non-invasive
techniques, such asnear-infrared spectroscopy, are making important advancesin thisregard' ™,

Aninteresting and potentially related area of researchis the examination of spontaneous neurotransmitter release at
[neuronal synapse s *11%. |n this field, the term ‘spontaneous’ refers not only to activity present in the absence of an
explicit task or stimuli, but also to neurotransmitter release presentin the absence of neuronal spikes or action
potentials. As BOLD is thought to reflect primarily dendritic potentials related to synaptic input™?, this spontaneous
neurotransmitter release could be animportant component of spontaneousBOLD fluctuations. Support for this comes
from the obsenvation that fluctuationsin spontane ous neurotransmitter release show a 1/f frequency distribution, similar
to that of BOLD'™. It will be interesting to know if this spontaneousneurotransmitter release isitself related to
fluctuations in the power ofhigher frequency electrical activity recorded with local field potentials.
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“Absence of occupation is not rest,

A

A mind quite vacant is a mind distress’d.
Retirement—William Cowper

“The fact that the body is lving down is no reason for
SUpPosIng that the mind is af peace. Rest is... far from restful 7
Seneca® (Seneca, ~60 AD. (1969))
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