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National Library of Medicine

400 B.C.E.: Hippocrates sug- pant and mental disorders are 1400-1800: Bloodletting and 1793: Philippe Pinel introduces
gests that psychological disor- blamed on demons and witch- leeches are used to rid the moral therapy and makes French
ders have both biological and es; exorcisms are performed body of unhealthy fluids and mental institutions more humane.
psychological causes. to rid victims of evil spirits. restore chemical balance.

400 B.C.E. 1300s 1500s 1825-1875

200 B.c.E.: Galen suggests that 1400s: Enlightened view that 1500s: Paracelsus suggests 1825-1875: Syphilis is dif-

normal and abnormal behaviour insanity is caused by mental that the moon and the stars ferentiated from other types of

are related to four bodily flu- or emotional stress gains affect people’s psychological psychosis in that it is caused

ids, or humors. momentum, and depression functioning, rather than pos- by a specific bacterium; ulti-
and anxiety are again regard-  session by the devil. mately, penicillin is found to
ed by some as disorders. cure syphilis.




1848-1920

lochenschrift (1926)
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1848: Dorothea Dix suc- 1870: Louis Pasteur develops Tale e 1913: Emil Kraepelin classifies

cessfully campaigns for his germ theory of disease, various psychological disorders

more humane treatment in which helps identify the bac- 1900: Sigmund Freud pub- from a biological point of view

American mental institutions. terium that causes syphilis. lishes The Interpretation of and publishes work on diagnosis.
Dreams.

1848 1870 1900 1920

1854: John P. Grey, head of 1895: Josef Breuer treats the 1904: Ivan Pavlov receives the 1920: John B. Watson experi-
New York’s Utica Hospital, “hysterical” Anna O., leading Nobel Prize for his work on ments with conditioned fear in
believes that insanity is the to Freud’s development of the physiology of digestion, Little Albert using a white rat.
result of physical causes, thus psychoanalytic theory. which leads him to identify

de-emphasizing psychological conditioned reflexes in dogs.

treatments.
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1930-1968

for severe psychotic disorders

are developed. Humanistic 1958: Joseph Wolpe effec-
1930: Insulin shock therapy, psychology (based on ideas tively treats patients with pho-
electric shock treatments, and of Carl Jung, Alfred Adler, bias using systematic desen-
brain surgery begin to be used and Carl Rogers) gains some sitization based on principles
to treat psychopathology. acceptance. of behavioural science.
1938: B. F. Skinner publishes 1946: Anna Freud publishes 1952: The first edition of the 1968: DSM-I is published.
The Behavior of Organisms, Ego and the Mechanisms of Diagnostic and Statistical
which describes the principles Defense. Manual (DSM-I) is published.

of operant conditioning.
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Cell body

Hypothalamus
Pineal gland

Pituitary gland

Parathyroid glands

Thyroid glands
Thymus

Liver
Adrenal gland
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ADRENALINE
fight or flight
produced in stressful situations. Increases heart rate
and blood flow. leading to physical boost and
heightened awareness.

SMITTERS

GABA
calming
Calms firing nerves in the central nervous system.
High levels improve focus, low levels cause anxiety.
Also contributes to motor control and vision

NORADRENALINE
concentration
affects attention and responding actions in the
brain. Contracts blood vessels, increasing
blood flow.

ACETYLCHOLINE
learning
Involved in thought, learning and memory. Activates
muscle action in the body. Also associated with
attention and awakening.

DOPAMINE
pleasure
feelings of pleasure, also addiction, movement and
motivation. People repeat behaviors that lead to
dopamine refease.

GLUTAMATE
memory
Most common neurotransmitter. Involved in learning
and memory, regulates development and creation of
nerve contacts.

SEROTONIN
mood
contributes to well-being and happiness. Helps sleep
cycle and digestive system requlation. Affected by
exercise and light exposure.

MEGRAPIXL

ENDORPHINS
euphoria

Released during exercise, excitement and sex.
producing well-being and euphoria, reducing pain

Central nervous
system (CNS)

Spinal cord Aulmnmﬁs Somatic nervous

system (ANS) system

Sympathetic Pa;ym\pammlc

division

division

AKO NEUROVEDY
PRISPELI K POPISU
PSYCHOPATOLOGIE?

Anatémia a fyziolégia NS
* Struktura a fyzioldgia
Neuro-transmisia
® Synaptickd transmisia
® neuro-prendsace

Uplatnenie neurovied a
neuropsychologie v mentdalnom

zdravy — perspektivy do budicna




Chapter V
Mental and behavioural disorders
(FO0-F99)

Incl.: disorders of psychological development

Excl.: symptoms, signs and abnormal clinical and laberatory findings, not elsewhere classified (R0D-R99)

Mental and behavioural disorders due to psychoactive substance use
Schizophrenia, schizotypal and delusional disorders

Neurotic, stress-re natoform disorders

Behavioural syndrom ed with physiological disturbances and physical factors
Disorders of adult personality and behaviour

Mental retardation

Disorders of psychological development

Behavioural and emotional disorders with onset usually occurring in childhood and adolescence
Unspecified mental disorder

sk categories for this chapter are provided as follows:
Dementia in Alzheimer disease
Dementia in other diseases classified elsewhere

cal diagnostic ¢ efardation
y disorder (e.qg., depression, anxiety disorders, ADHD,
schizophrenia)

personality disorders and mental retardation (considered “life-long
problems”) (e.qg., paranoid personality disorder, narcissistic personality
disorder, infellectual disabillities)

general medical condition; acute medical conditions and physical
disorders including brain injuries

psychosocial and environmental factors contributing to the disorder

(e-g., family problems, housing problems, economic problems)

Global Assessment of Functioning Scale 55
mental health and determining how their current behaviors are
influencing their psychological, social and occupational functioning)

KLASIFIKACIA

PSYCHIATRICKYCH

OCHORENI

®* Klasifikaéné systémy

DSM-5 APA (American Psychiatric Association)
ICD-11(10) WHO, F-diagnézy

®  PORUCHY DUSEVNI A PORUCHY CHOVANI (FOO-F99)

FOO-F09 Organické dusevni poruchy véetné symptomatickych

F10-F19 Poruchy dusevni a poruchy chovani zpisobené uzivanim
psychoaktivnich latek

F20-F29 Schizofrenie, poruchy schizotypalni a poruchy s bludy
F30-F39 Afektivni poruchy (poruchy nalady)
F40-F48 Neurotické, stresové a somatoformni poruchy

F50-F59 Syndromy poruch chovani, spojené s fyziologickymi
poruchami a somatickymi faktory

F60-F69 Poruchy osobnosti a chovani u dospélych
F70-F79 Mentalni retardace
F80-F89 Poruchy psychického vyvoje

F90-F98 Poruchy chovéni a emoci s obvyklym néstupem v détstvi
a v dospivani

F99 Neurcend dusevni porucha
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* Uved'te priklady na neurotickych a psychotickych ochoreni?

NEUROTICKE VS. PSYCHOTICKE OCHORENIA

®* Od delenia na psychézy a neurézy psychiatria uz odstupila ale v praxi sa bezne pouziva toto delenie

* Aké su rozdiely medzi neurézou a psychézou?
®* Psychéza — hrubé narusenie psychickych funkcii, skupina choréb zahfmajicich stratu pojmu reality,
existencia psychotickych symptémoy ....
®* Viac biologickych faktorov, takmer Ziadna adaptdcia na prostredie
®* Neuréza (nie je tento pojem v klasifikdciach uzndvany) — skupina poridch zahriujicich strach, Ozkost’,
vegetativne priznaky, pocit Zivotnej nespokojnosti a maladaptivneho sprdvania — dusevné poruchy, ktoré
sU pre jedinca obt'azujuce , su ale subjektom vnimané, hodnotenie reality v hrubych rysoch nie je

narusend

®* Adaptdcia moznd, silnd psychologickd etiolégia
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ANXIETY VS. FEAR
(LEDOUX; PINE, 201 6)

®* Amygdala deteguje pritomnost' nebezpedenstva a aktivuje

emociondlnu odpoved’ cez hypothalamus a mozgovy kmen

®* Norepinefrin, adrenalin spustia nabudenie (arousal)
sympatetického ANS

A. Circuits Underlying Defensive Reactions and Actions
®  Motivdcia utiect’ od pritomného nebezpecenstva (striatum

e BG)

(Armygdala)
CeA ® “varovanie” vyslané do PFC; facilituje emociondline
prehodnotenie a procesy rozhodovania

Defensive reactions Defensive actions
[freezing, flight) (escape, avoidance)

®* Je Amygdala ultimdinym centrom strachu?
B. Processing Present Versus Uncertain Threats
® Rola HPA osi = stresovd odpoved' tela
BA v e ve ] ’ . . .
i ®  Zvysuje &innost' srdca, dychanie a stimuluje
legative Feedback [Arrrygdala] Py
ceA nadobli¢kové Zlazy
®  Mobilizuje telo poéas stresu, posilfivje ,,alarmovi”
Defensive reactions Defensive actions .
(freezing, flight) (escape, avoidance) requ|U felq
Posilfiuje automatické sprdvanie — Utek a boj
- ) ® Symptému paniky si vedlaj$im produktom

nabudenia sympatetického ANS

HPA Axis

Rola vedomého zazitku?

* PFC, PC aktivne ak l'udia su si vedomi vizudlneho nebezpeéenstva




. ’ . . . i ized
Generalized psychological Generalized biological e e arabilty Biolochoer ety

vulnerability vulnerability é /
= Stress
. ~ Possible Due to life events
Duetolioovents € false '\

- alarms
False alarm
"\ Associated with somatic sensations

(Interoceptive cues)

Anxious apprehension (e.g., pounding heart) (¢) e ¢ 3
(including increased muscle tension and vigilance) Learned alarm b./ (8% populdcie, stredny vek)e

Specific pgychoiog!cal vulner_ablilty A4 y . V4
Worry process i necakané panické
A failed attempt to cope

and problem solve Development of agoraphobia
Anxious apprehension Determined by cultural, social, and

AT | ey e chvat paniky je ndhly

presence or absence of safety signals
Panic 7
¥ disorde®

Panic disorder it

Intense cognitive processing Avoidance of imagery iy » y n d’ o] ST i nte nz I'Vh e h (o) ST rac h §)

B FIGURE 5.6 A model of the causes of panic disorder with or without agoraphobia

<ot ool il o A alebo intenzivneho nepohodlia,
Inadequate Restricted autonomic

problem-solving skills response -

T ktory dosiahne vrchol v priebehu

(rdesmal or ademial]

Generalized niekolkych mindt.
anxiety

disorder Parceimd Theeat
/_4 \ o GAD (4-6%populdcie):
Appiergngn

Inlsrpretabon of

Cusewpre. ®* Nadmernd Uzkost’ a obavy z
\ réznych udalosti a aktivit

By Garmanery




s panickou

s panickou poruchou
d skupina

alamu, mozgového kmena a je

ognitivnej kontroly

2 abnormality

Krdtka alela génu pre serotoninovy transport asociovany s GAD = koreluje s

neuroticizmom a senzitivitou na stres

Abnormdlne Grovne GABA asociované s generalizovanou Uzkostou




BIOLOGICKA VULNERABILITA
PRE GAD: AMYGDALA A PFC
(MONK ET AL., 2008).

® Participanti s GAD
vykazovali.....

® Vyssiu aktivdciu ,,systému strachu”
v podmienke: “maskované

nahnevané tvdre

® Slabd kognitivna kontrola zhora-
nadol emdécii (via PFC a ACC)
zisteny na zdklade vysledkov

vyskumu s funkénou konektivitou



o rozpozndvani, akceptdcii
and rieSeni neistoty
Zameranie na rozliSovanie medzi obcavami
vyplyvajicimi z aktudinych problémov a
problémov z hypotetickych situdcii
re-evaludcia pozitivnych domnienok o obavdch
Tréning rieSenia problémov
Kognitivna expozicia

diazepiny (I'ahké

dativa) (GABA)
SSRI

NIBS

rTMS, tDCS - lavy
alebo pravy DLPFC ako
target



Participants fMRI Data Acquisition

Feedback Online-Analysis

level' Processing

Statistics
~.current beee

‘up-regulation’ ‘baseline’

amygdala (19)
insula (10)

QOFC (2)

ACC (5)

Nacc (1)

SN/VTA (1)

LPFC (1)
insula+DLPFC (1)

DMPFC-amygdala (1)

individualized (10)

[~}

3 4 ) 4 6 8 ) 12 14 16 18
—red | +TI me+fm rl +n M healthy (29) W depression (8) W PTSD (6)

eurofeed chk anxiety/phobia/OCD (5) HBPD (1) M schizophrenia (1)

offenders (1)



https://www.youtube.com/watch?v=1xmSYWP_MJs
https://www.youtube.com/results?search_query=real+time+fmri+neurofeedback
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izotypovd porucha

Porucha s trvalymi bludmi

Akutne a prechodné psychotické

poruchy bez schizofrénnych symptémov

Indukovand porucha s bludmi
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http://apps.who.int/classifications/icd10/browse/2016/en#/F20-F29

r
SC H I Z O F R E N IA (1% LUDI NAPRIEC KULTURAMI, CASTEJSIE V MESTACH, BEZ RODOVYCH ROZDIELOV, NEZAVISLA OD VZDELANIA)

® psychotické ochorenie (skupina) u deti (adolescentov) a mladych dospelych

®* Zasadné narusenie myslenia a vnimania, emotivity nezodpovedajuca situacii, prip. vyrazna splostenost’
* Jasnost' vedomia je pri tom nenarusend, intelektudlna kapacita relativne zachovand™

Tieto deficity vedi naruseniu normalneho pocitu osobitosti, jedinecnosti a sebakontroly = subjekt ma pocit, Ze jeho intimne
myslienky, pocity a zdmery si zndme aj inym l'ud'om, ¢o si jedinec méze vysvetlovat’ pésobenim réznych prirodzenych ¢i
nadprirodzenych sil ... Vznikajo bludy a halucinacie

* Pocity ozvuéenia myslienok, vkladanie ¢i odnimanie a vysielanie myslienok
* Komentovanie myslienok

Prognéza — zdvisi od veku objavenia symptémov
®* dementia praecox (Kraepeline)

* *tretinové pravidlo™

"3 v.




Plane of MRI section

Auditory

area

Speech zone

N e'gcmvne sym ptémy of posterior

temporal cortex

® ZniZzend emociondlna expresivita
Avolicia — neschopnost zacat a zotrvaft
Alogia (obmedzenie mnoZstva spontdnnej redi )

Anhedénia

Asocialita (socidlne stiahnutie sa)



Monozygotic twins | | |
Offspring of two pérents with s;'hrzopﬁrenial

D»zygbtic twjlns ‘
| .

behn‘gs wnr\ one échlzophren|c parent

Chlld‘rené

Slbhn‘gs
-
Parents

Half §|bI|ngs
|

Grandchildren

Nephews/nieces

UnclesﬂauntL \/ 2

. | | ovYy system
First cousins (third degree
1

||

Spouées of patients
1

General population

||

0 5 10 15

ozdiely v

20 25 30
Percentage at Risk

35 40 45 50

B FIGURE 13.2 Risk of developing schizophrenia

e: Based on Gottesman, 1991
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: 5 HPA o 1 . . 7 7
SUE e ] Hyperactivity Aktivacia HPG osi: sexudlne hormény
Dysfunction,

Dopamine
Hyperactivity
Brain
Degenerative
Processes KRISSSION )

Adolescent Neuropathological
Neuromaturation Processes

HPA & G
HPG o
Activation ARICES 0N

Brain
Development:
Synapses,

Gray/White Matte, Zvysenie domaminovej aktivity, zniZzenie objemu

Zvysend senzitivita na stres;zvyseny kortizol z
désledku HPA osi

Prenatal
Insults

Congenital
Vulnerability

Inherited
Genetic
Factors

Zvysend aktivita dopaminového systému mozgu

(Dopamine
Circuitry)

ZniZenie objemu sedej hmoty mozgu; ,,Pruning*

synapsii

Genetic

S
Cc
H
|
z
o
P
H
R
E
N
|
Mutations A

® Schizofrénia

® Znizenie objemu hippocampu

Sedej hmoty

Prenatal Neonatal  Childhood Adolescence  Young Adulthood



MODEL
SCHIZOFRENIE

HPA a dopaminova hyperaktivita vedie k prodromdlnym
symptémom

= HPA (and cortisol) hyperaktivita z dévodu znizenej
negativnej spatnej vazby z hippocampov

Zvysend hladina kortizolu amplifikuje dopaminovi

aktivitu

Congenital
Vulnerability Adolescent Neuropathological
(Dopamine Neuromaturation Processes
Circuitry)

Vedie k objaveni prodromdlnych symptémov
(kognitivne a socioemociondlne symptémy)

Prezivanie prodromadlnych symptémov je velmi

S
Cc
H
1
z
0
P
H
R
E
N
1
A

stresujice, obzvldst podas adolescencie

Stres d'alej amplifikuje kortizolovd aktivitu a
ndsledne zvysuje dopaminovd aktivitu

Spusi asa expresia génov ktord prispieva k

redukcii Sedej hmoty, zanikajio neurondlne spoje

Neuropatologicky proces je zacarovany kruh

intenzifikujoci prodromdlne symptémy Prenatal Neonatal Chl’ldhOOd Adolescence YOUI’)Q Adulthood
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{ Dopaminergic
projectiong//-/f

* Mno
antipsychotikd nc

®* Dopaminové antagonisty su len Ciastocne

A ucinné na negativne symptomy
® Zmiesané vedecké vysledky ohladom

/ zvysSeného poctu dopaminovych receptorov



Dopaminergic
' // S—

projections

® Bludy a

zvySovania signifikanc

* Glutamatergna hypotéza SCHI ?
¢ Sekunddrna stimuldcia dopaminovych receptorov
. ®* Ketaminom indukované zmeny v percepcii podobné schizofrénii



PATERNICITA (PATTERN

RECOGNITION) V SCHI

(WHITSON, GALINSKY,
2008)

Koreluje s D2 receptorovou

abnormalitou
Zvysend u kreativnych l'udi

Tvorba chyb typu 1 = falosny
poplach

Odporucanie: TED talk - The
pattern behind self-deception




(A) Normal brain
Enlarged Brain Ventricles Of A Schizophrenic Person.

(B) Schizophrenic brain
(disorganized)

edukcia neurénov vPFC

ickd organizdcia buniek v
# Made without significant diflerence in bes groups | @ pﬁCk)"Ch SPOienll

L ®  PMads with lrger regeonal eMciency in NC group |
dlna organizdcia pyramidovych buniek v
hipp.

®* Neuroimaging (Heuvel, Fornito, 2014)

® Znizend PFC aktivacia vo WCST v porovnani s HC

® NizSia strukturdlna konektivita podl'a DTI
(OC,PC,TC) (a)

® Znizend frontdlna funkénd konektivita (b)




* Tradi¢né antipsychotikd (e.g.,
Haloperidol; Chlorpromazine)

* Nové atypické antipschotikd (e.g.,
Clozapine, Risperidone)

* Tréning socidlnych schopnosti
erapia * Rodinnd terapia

* rTMS, tDCS — temporo-parietdlna
junkcia




* rsFC: redukcm

konektivity medzi ITPJ a left ante SL
® Modulécia konektivity ITPJ a anguldrnym
gyrom
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PSYCHOTROPNE (PSYCHEDELICKE) LATKY VO
VYSKUME

® |de o ladtky meniace mysel, ktoré vyvoldavajo zazitky, ktoré sa kvalitativne liSia od tych, ktoré Z)
>
sU prezivané v beznom vedomi )
‘LA

* Latkovo indukovana psychéza? (vo vyssich davkach) = PSEUDOpsychéza

® Subjekt je si do znacnej miery vedomi ilozii, halucinacii a d’'alsich psychotickych

fenoménov

®* Myty: halucinogény sposobuju psychoézu, schizofréniv ...




1\\; CO ROBIA PSYCHEDELIKA S MOZGOM?

y we

® Zavisi od konkrétnej Gcinnej latky

®* Vd4dsina, serotoninergny zdaklad (napr.

Psylocybin, DMT, LSD), glutamdénovy zdklad
(MDMA)

Serotonin Psilocybin

B Harm to users (CW 46)

®* Nezaplavuji mozog serotoninom = len Bt oo W50
aktivuju urcité receptory
®* Nespdsobuju zdvislost' = Ucinok zavisli od
dostupnosti serotoninu na receptoroch ...
® Podobnost s SSRI s inym mechanizmom 0G¢inku

® Silny vplyv set a settingu



L CO ROBIA
PSYCHEDELIKA
S MOZGOM? O e

0" oy
09/
® Psychedelikd docasne vypinaju "-.,-'
) ) : ; A 490
niektoré hlavné spojovacie uzly v ®
mozgu L]
g
® Vypnutim sa prerusi napr. s
Defaut-mode-network (DMN) o
&
Mozog zacne komunikovat L2
1.\:\
Uplne novymi spésobmi (Petri o
. .
et al. 2014) 1\
LA
Vypnu sa tzv. filire mozgu .°':.';

(zmysly, emécie, spomienky,

nevedomie ...)
Tzv. rozsirovanie vedomia

Mozog sa stdva plastickejSim




Propofol Loaded

A

A Amphiphilic

I ic Micell
Block Copolyrner Polymeric Micelles - pr°P°L°' L°3d°‘|’ _
- : olymenc Nanoemuisions
6L Co-dissolve L)
" Codssoe oy RENESANCIA V
- —— -
il "o ™) sy 4, PSYCHEDELICKOM
‘.o Extraction =y ' : g
Prosoto T Soricat VYSKUME
@20 kHz
. . S
§ ‘% % ®* Prebiehajuce klinické stddie:
%ﬁ » ¢ Ketamin v liecbe Depresie — FDA aproved 2019 USA,
; nazdlny sprej
-~ Perﬂuoropentane MDMA-asistovana psychoterapia v liecbe PTSD
lj b bs ‘&- (phase 2/3) ...
Focused Ultrasound . s o Psylocybin — paliativna starostlivost’ u onkologickych
@1 MHz zok . .:r, 5 : A pacientov, depresie, zdvislosti ...
MW s s
-\ .
ﬁ “\*5 L ‘&P . ® “\él‘ L “-r LSD — anxieta ...
Liquid to Gas & N :: o g Buduce perspektivy, trendy:
Ph it A <K
ase Transition . indci i
!“ 5"1\ . . ‘; f"“ Kombindacia NIBS a psychedelik
. * ® Mikrodavkovanie psychedelik
Propofol Loaded Propofol Loaded
Nanoernuisions Nanoemulsions
with liquid F'FP core with gas PFP core Vid' (pebiehajice clinical trials):
: in- hedelic-
Schemztic of focusxl ultrasound gated drug delivery nanoparticles’ preparation and use. (A) To produce the propofol-loaded clinical-trial /#mdma o

ons, fint the block copolymer (yellow and blue lines) and drug (red circles) are dissolved into THF, which is followed by a solven
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