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Prikazujemo Cetiri neurobiolosko-psiholoske teorije emocija kojih su autori neuroznanstvenici. Emocije su jedan od
temelja ljudskog ponasanja bez kojih ne mozemo zamisliti covjeka, drustvo, psihicke poremecaje ni psihoterapiju.
Tesko da se moze nadi neki psihicki poremecaj da u njega nisu uklju¢ene emocije kao uzrok psihicke boli. U radu
prikazujemo doprinose suvremene afektivne neuroznanosti vazne za razumijevanje ¢ovjeka i psihoterapijske prakse.

/In this paper we will present four neurobiological and psychological theories of emotions proposed by neuroscientists.
Emotions form the foundations of human behavior, without which we cannot imagine man, society, mental disorders,
or psychotherapy. It is difficult to find a mental disorder which does not include emotions as a cause of suffering. We will
present the contributions of modern affective neuroscience important for understanding both man and psychotherapy.

KLJUCNE RIJECI / KEY WORDS:

Afektivna neuroznanost / Affective neuroscience

ADRESA ZA DOPISIVANJE /
CORRESPONDENCE:

Mirko Corluki¢ Emocije / Emotions
Krijesnice 25 Homeostatski osjecaji / Homeostatic feelings
10000 Zagreb, Hrvatska

Tel: +385 98 1767 477; e-posta: mirko.corlu@

Psihoterapuja / Psychotherapy

gmail.com

TO LINKTO THIS ARTICLE: https://doi.org/10.24869/spsih.2020.50

uvoD

Istrazivanje emocija kao psihologkog fenome-
na ima svoju dugu povijest, no u ovom smo se
radu odluéili prikazati novije neuroznanstvene
doprinose jer smatramo da je um, kao temelj
mentalnih fenomena, nedovoljno istraZivati

samo iz perspektive psihologije ve¢ je nuzan

PREGLED / REVIEW

INTRODUCTION

The study of emotions as a psychological phe-
nomenon has a long history, but in this paper
we have decided to present only the latest neu-
roscientific contributions. We have done so be-
cause we believe that it is insufficient to study

the mind as the basis of mental phenomena
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i neuroznanstveni pogled. NaZalost, povijesni
pregled neuroznanstvenog istrazivanja emoci-
ja bio bi preopsiran za opseg ovog rada pa zain-
teresirane ¢itatelje upucujemo na sljedece ¢lan-
ke: ,Brain and emotion: Cognitive neuroscience
of emotions” (1), “Affective Neuroscience: Past,
Present, and Future” (2) te “Historical pitfalls
and new directions in the neuroscience of emoti-
on” (3). Smatramo da ce autori predstavljeni
u ovom ¢lanku pruziti osuvremenjen okvir te-
orijskih znanja o afektima, koja ¢e omoguditi
bolje razumijevanje psihoterapijskog rada kao
i opce psihologije ponasanja ljudi. Rad zapoci-
njemo kratkim prikazom Pankseppove teorije
s posebnim osvrtom na nedostatke u njego-
voj teoriji, koje ¢emo elaborirati u raspravi. U
ovom su radu dani skraceni prikazi relevantnih
neuroznanstvenih teorija emocija te je za nji-
hovo temeljitije studiranje potrebno prouciti
izvornu literaturu. Ipak, vjerujemo da ée i ovaj
kratki prikaz pomodi stru¢njacima u psihote-
rapijskom, psihijatrijskom i savjetodavnom

radu.

Pankseppovih sedam
emocionalnih sustava

Jaak Panksepp tvorac je termina afektivna ne-
uroznanost. U svojim se istrazivanjima pogla-
vito oslanjao na MacLeanov koncept trijunskog
mozga (4,5), doduse uz odgovarajuce razlike s

obzirom na lokalizaciju procesa.

Opcenito govoredi, ljudski se um ili, kako ga
Panksepp zove, um-mozak moze podijeliti na
tri sustava (6). Prvi je primarni afektivni su-
stav koji uklju¢uje senzorne, homeostatske te
emocionalne afekte. Na vi$oj razini nalazimo
sekundarni bihevioralno kondicionirajuéi su-
stav koji se nalazi u podlozi implicitnog u¢enja
i pamcenja te je posve nesvjestan. Tercijarni
kognitivno-jezi¢ni sustav je najslozeniji. Uklju-
¢uje kognitivne funkcije, planiranje i refleksiju
te regulaciju emocija i slobodnu volju. Sadinjen

je dominantno od kortiko-talamic¢kih podrué-

from the perspective of psychology alone. A
neuroscientific view is also necessary. Unfortu-
nately, a historical overview of neuroscientific
research on emotions would be too broad for
the scope of this paper, but we refer interest-
ed readers to the following articles: “Brain and
emotion: Cognitive neuroscience of emotions”
(1), “Affective Neuroscience: Past, Present, and
Future” (2), and “Historical pitfalls and new
directions in the neuroscience of emotion” (3).
As for the authors featured in our paper, we be-
lieve they provide an up-to-date framework of
theoretical knowledge about affects, which will
allow for a better understanding of psychother-
apeutic work as well as the general psychology
of human behavior. Our paper begins with a
brief presentation of Panksepp’s theory with
special reference to its shortcomings, which will
be further developed in the discussion. This pa-
per provides an overview of relevant neurosci-
entific theories of emotion, but it is necessary
to study the original literature for a more thor-
ough understanding. However, we believe that
this brief account will also help professionals

in psychotherapy, psychiatry, and counseling.

Panksepp’s seven emotional
systems

Jaak Panksepp is the author of the term “affec-
tive neuroscience”. In his research, he mainly
relied on MacLean’s triune brain concept (4,5),
albeit with the appropriate differences in terms

of process localization.

Generally speaking, the human mind, or as
Panksepp calls it, the mind-brain, can be divid-
ed into three systems (6). The first is the pri-
mary affective system which includes sensory,
homeostatic, and emotional affects. At a higher
level, we find the secondary behavioral condi-
tioning system. It underlies implicit learning
and memory and is completely unconscious.
The tertiary cognitive-linguistic system is the
most complex. It includes cognitive function,

planning and reflection, emotion regulation,
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ja. U njemu se odvija sva mentalizacija te se
tu nalazi vi$e sebstvo. Tako je primarni sustav
emocionalno-nagonski te pruza temelj Zivotu,
sekundarni sustav utemeljen je na znanju i
ucenju, dok je tercijarni utemeljen na samo-

refleksiji.

Panksepp smatra da postoji sedam primarnih
emocionalnih sustava smjestenih u supkor-
tikalnim regijama. One su uglavnom homo-
logne, posebno kod sisavaca, pri ¢emu svaka
emocija ima razli¢iti neuroanatomski korelat
te shodno tome i razli¢itu fiziologiju (6). Naj-
stariji od tih sustava je sustav POTRAGE. On
je ujedno i u podlozi svih drugih sustava te ga
odlikuje sustavna Zelja za eksploracijom te an-
ticipacija uzbudenja. On potiée neokorteks na
izvodenje ponasanja koja ¢e zadovoljiti nase
zelje i potrebe. BIJES je sustav koji se aktivira
kada dode do frustracije, tj. kada dode do blo-
kade sustava POTRAGE. U kognitivnom smi-
slu BIJES se otituje u obliku ljutnje i mrznje.
To se najbolje primjecuje u socijalnim sukobi-
ma gdje se otkriva jo$ jedan kognitivni aspekt
BIJESA - ljubomora. Sustav koji ¢uva ¢ovjeka
od boli i smrti naziva se STRAH. Nalazi se bli-
zu sustava BIJESA te zbog njihove interakcije
njegova aktivacija moze dovesti do reakcije
»bori se ili bjezi“ (,fight-or-flight”). POZUDA
je sustav najsli¢niji konceptu libida u klasié-
noj psihoanalizi. Njezino neregulirano pobu-
divanje vodi do razli¢itih neurotskih smetnji
i parafilija te antisocijalnih ponasanja. Maj-
¢inska ponasanja i osjecaji pod kontrolom su
sustava BRIGE. Temeljni zadatak ovog sustava
je osigurati emocionalni rast u interpersonal-
nim odnosima te pomaganje drugima (bilo
poznatima, bilo strancima). On je vaZan za
pozitivan u¢inak psihoterapijskog tretmana.
Sustav PANIKA/ZALOST u osnovi je formira-
nja privrzenosti. Kako se aktivira pri separaciji
nalazi se u podlozi depresivnih smetnji i fobija
(7,8). Konatno, Panksepp izlaze sustav IGRE
primjecujuéi kako i ljudi i Zivotinje osjeéaju

radost pri igri. Taj sustav igra vaznu ulogu u

and free will. It consists mostly of corticotha-
lamic regions. It is where most of the men-
talization process takes place and also where
the higher self is located. Thus, the primary
system is emotionally-instinctive and provides
the foundation for life, the secondary system
is based on knowledge and learning, while the

tertiary is based on self-reflection.

Panksepp believes there are seven primary emo-
tional systems located in subcortical regions.
They are mostly homologous, especially in mam-
mals, whereby each emotion has a different neu-
roanatomic correlate and consequently different
physiology (6). The oldest of these systems is
the SEEKING system. It underlies all other sys-
tems and is characterized by a systematic desire
for exploration and excitement anticipation. It
encourages the neocortex to perform behaviors
that will satisfy our desires and needs. RAGE is
a system activated when it comes to frustration,
i.e. when the SEEKING system is blocked. In a
cognitive sense, RAGE manifests itself in the
form of anger and hatred. This is best observed
in social conflicts, where another cognitive as-
pect of RAGE is revealed - jealousy. The system
that protects man from pain and death is called
FEAR. It is located close to the RAGE system
and, because of their interaction, its activation
can lead to a “fight-or-flight” reaction. LUST is a
system most similar to the concept of libido in
classical psychoanalysis. Its unregulated stim-
ulation leads to various neurotic disturbances,
paraphilia, and antisocial behaviors. Maternal
behaviors and feelings are controlled by the
CARE system. The basic task of this system is to
ensure emotional growth through interpersonal
relationships and helping others (both familiar
and unfamiliar). It is essential to achieving the
positive effect of psychotherapeutic treatment.
The PANIC/GRIEF system provides the foun-
dation of attachment. As it is activated during
separation, it creates a basis for depressive dis-
turbances and phobias (7,8). Finally, Panksepp
introduces the PLAY system by noticing how

both humans and animals feel joy while partici-
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socijalnoj adaptaciji pojedinca te omogucuje
epigenetske konstrukcije visih funkcija soci-

jalnog mozga.

Pankseppovi emocionalni sustavi dijelom se
preklapaju s Damasiovim akcijskim programi-
ma, koji razdvajaju nagone/motivaciju i emoci-
je. Pankseppova teorija emocija moze se shva-
titi kao teorija emocija prvog reda, §to znaci da
se svjesnost emocija javlja paralelno s tjelesnim
uzbudenjem i ponasanjem, dok drugi autori za-
govaraju teoriju emocija viseg reda (Damasio,
Barrett, LeDoux) koja razdvaja ponasanje i fi-
ziologiju od osjec¢aja emocije koji se javlja tek
nakon aktivacije generalne kognicijske mreze
(GNC) (9,10).

Interoceptivna teorija i
homeostatski osjecaji

Inspiriran jednom od najpoznatijih teorija
emocija Williama Jamesa, Antonio Damasio
postulira svoju neuroznanstvenu teoriju emo-
cija koja podiva na pretpostavci da je percep-
cija tjelesnih stanja klju¢na za razvoj emocija.
Razlikuje afekte, emocije i osjecaje (11). Afekt
je krovni termin koji podrazumijeva i emocije i
osjecaje. Emocija je neuralna reakcija na odre-
deni podraZaj, bilo vanjski, bilo unutrasnji, koja
se ostvaruje putem aktivacije odredenih neu-
ralnih puteva. Osjecaji su mentalna iskustva
promjene u tjelesnom stanju. Posljednja dva
fenomena nalaze se na kontinuumu procesira-
nja koji ukljucuje tri moguca stupnja: emocio-
nalno stanje koje mozZe biti nesvjesno, osjecaj-
no stanje ¢ija reprezentacija takoder moze biti
nesvjesna te osvije$teno osjecajno stanje (ili
temeljna svijest). Iz toga jasno proizlazi kako
osjecati nesto i imati svijest o tom osjecaju nisu
ekvivalentna stanja. Za Damasia je upravo ta
razlika klju¢na u definiranju odnosa izmedu
emocija, osjecaja i svijesti, a ona se ocituje u

njihovoj povezanosti s tijelom (12).

Ovdje je bitno naglasiti da za Damasia ne po-

stoji dualizam uma i tijela, tj. racionalnog i

pating in playful activities. This system plays an
influential role in the social adaptation of the in-
dividual and enables the development of epigen-

etic structures of higher social brain functions.

Panksepp’s emotional systems partly overlap
with Damasio’s action programs, which separate
drives/motivations and emotions. Panksepp’s
theory can be understood as a first-order emo-
tion theory, which means that emotion aware-
ness occurs in parallel with physical arousal and
behavior, while other authors advocate a high-
er-order emotion theory (Damasio, Barrett,
Adolphs, LeDoux) that separates behavior and
physiology from the feelings of emotion which
occur only after the activation of the General
Network of Cognition (GNC) (9,10).

Interoceptive theory and
homeostatic feelings

Inspired by William James’s famous theory of
emotion, Antonio Damasio postulates his neu-
roscientific theory based on the assumption that
the perception of bodily states is crucial to the
development of emotion. He differentiates be-
tween affects, emotions, and feelings (11). Affect
is an umbrella term that includes both emotions
and feelings. Emotions are neural responses to a
particular stimulus, either external or internal,
achieved through activation of specific neural
pathways. Feelings are mental experiences of
changes in the physical condition. The latter two
phenomena spread across a continuum of pro-
cessing with three possible degrees: an emotional
state that may be unconscious, a state of feeling
whose representation may also be unconscious,
and a state of conscious feeling (or fundamen-
tal consciousness). It becomes clear that feeling
something and being aware of that feeling are not
equivalent states. For Damasio, that distinction
is crucial in defining the relationship between
emotions, feelings, and consciousness, and it

manifests in their connection with the body (12).

This chronological order can be demonstrated

by a banal example. During an encounter with
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emocionalnog. Za njega um i tijelo nastupaju
kao jedinstvena organizmic¢ka jedinica, te se
prethodno spomenuta percepcija tjelesnog
stanja ne promatra kao objekt odvojen od
uma ili tijela ve¢ kao mentalni aspekt te je-
dinstvene organizmicke jedinice (12). Priroda
tog ,odnosa“ uma i tijela lijepo je oslikana u
strukturi smje$tenoj na produljenoj mozdini
poznatoj pod nazivom ,area postrema“ gdje ne
postoji krvno-mozdana barijera. Isto vrijedi i
za ostale cirkumventrikularne organe smjeste-
ne u telencefalonu. Upravo na tim mjestima
tijelo ima direktan pristup Zivéanom sustavu
kao $to i zivéani sustav ima direktan pristup
tijelu (13). Isto vrijedi i za dualizam racional-
nog i emocionalnog. Emocije su potrebne za
kvalitetno rasudivanje kao §to i emocionalna
neravnoteza moze otezati kvalitetno rasudi-
vanje. Jo§ jedan relativno zanemaren aspekt
jedinstva uma i tijela o¢ituje se u funkcioni-
ranju enterickog zivéanog sustava. Radi se o
formaciji od oko 300 milijuna neurona smje-
$tenih u gastrointestinalnom traktu. Vecina
tih neurona je intrinzi¢na, tj. ne projicira se u
centralni zivéani sustav. Enteri¢ni i centralni
ziv¢ani sustav nezavisni su u djelovanju, ali

mogu komunicirati (13).

Nastavljajuéi se na logiku jedinstva uma i ti-
jela Damasio se poziva na kontinuirani evo-
lucijski razvoj emocija koji je usko vezan s
pojmom homeostaze. Upravo je teZnja za sta-
bilnim unutra$njim uvjetima glavni motivator
ponasanja razli¢itih organizama, od bakterija
pa do samog ¢ovjeka. Tako Damasio uvodi dvi-
je vrste osjecaja: spontane ili homeostatske
osjelaje te izazvane osjedaje. Homeostatski
osjecaji potjecu iz pozadinskog tijeka tjelesnih
procesa i signaliziraju trenutaé¢no stanje Zivo-
ta kao dobro, loge ili nesto izmedu. Signaliza-
cija o kvaliteti stanja Zivota naziva se valencija
i ona je konstitutivni element svakog afekta.
Osjecaji ovdje postaju mentalna reprezenta-
cija homeostaze. Izazvani osjecaji posljedica

su Sirokog raspona emotivnih odgovora na

an angry superior, a mental representation of
the superior appears in the mind of the em-
ployee. The body of the employee responds to
the representation by changing bodily states:
increasing heart rate, sweating, altering facial
expression, etc. This response constitutes an
emotion. The feeling will only occur when the
mind detects the changes in the bodily state
and compares them with the mental represen-
tation. Neither emotions nor feelings relate to
the outer object. Instead, they relate precisely
to the perception of the bodily states.

Here it should be emphasized that, for Dama-
sio, there is no dualism of mind and body, i.e.
the rational and emotional. He sees both the
mind and the body as a single organism, and
the aforementioned perception of the physical
state is seen not as an object separate from the
mind or the body but as a mental aspect of this
particular unit of the organism (12). The na-
ture of this “relationship” between mind and
body is nicely exemplified in a structure located
in the medulla known as the “area postrema”
where there is no blood-brain barrier. This also
applies to circumventricular organs located in
the telencephalon. It is precisely in these places
that the body has direct access to the nervous
system, just as the nervous system has direct
access to the body (13). The same holds for
the dualism of the rational and the emotional.
Emotions are needed for good reasoning but an
emotional imbalance can thwart proper reason-
ing. Another relatively disregarded aspect of
the unity of mind and body manifests itself in
the functioning of the enteric nervous system.
This is a formation of about 300 million neu-
rons located in the gastrointestinal tract. Most
of these neurons are intrinsic, i.e. they are not
projected to the central nervous system. The
enteric and the central nervous system are in-

dependent in action but can communicate (13).

Expanding on the logic of the unity of mind and
body, Damasio draws upon the continuous evo-
lutionary development of emotions as closely re-

lated to the concept of homeostasis. It is precisely
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senzorne podrazaje ili pak aktivacije akcijskih
programa. Akcijski programi setovi su instin-
ktivnih akcija potaknutih promjenama u unu-
tra$njoj ili vanjskoj okolini organizma. Njiho-
va je funkcija odrzavati homeostazu (13,14).
Oni uklju¢uju promjene u radu unutradnjih
organa, promjene u radu poprec¢no prugastih
misica te promjene u kogniciji. Dijele se na
nagone (npr. gladi), motivacije (npr. igra) ili
emocije u $irem, konvencionalnom smislu.
Igraju vaznu ulogu u dru$tvenim odnosima.
Sreda, strah, ljubomora, zavist i ostali osjeca-
ji definiraju socijalni kontekst te su znacajni
kako za pojedinca tako i za drustvo, a veéina
aspekata homeostaze vezanih uz socijalna
ponasanja ovise o supkortikalnim regijama
tako da se jasno ocituje interakcija bioloskog
i socijalnog. Ako se radi o sirokom odgovoru
na senzorne podrazaje vjerojatnija je blaga
promjena u stanju organizma, dok ce, ako
se pak radi o aktivaciji nagona, motivacija ili
emocija, dodi do velikih promjena te je mogu¢
i mentalni preokret (13,14). Interesantno je
da LeDoux (15) koristi sli¢nu podjelu, nagla-
Savajudi da su nagoni/motivacija krugovi za
prezivljavanje (,survival circuits®) ili bihevio-
ralna reakcija na opasnost, a osjecaj i spozna-
ju emocije uklju¢uju drugi kognitivni krugovi.
Dakle, ne trebamo imati emociju da bi se po-
nas$ali na neki naéin, dovoljno je imati nagon/

motivaciju.

Sam emocionalni odgovor, neovisno o tome
kako je izazvan, potjece iz to¢no odredenog
neuralnog sustava. Parabrahijalna jezgra,
jezgra solitarnog trakta, periakveduktna siva
tvar te gornji kolikuli mapiraju tjelesna sta-
nja dok hipotalamus, periakveduktna siva
tvar, amigdala te ventralni strijatum (nucleus
accumbens) stvaraju emocionalni odgovor. Na
razini korteksa insularni i somatosenzorni
dijelovi takoder mapiraju tijelo te tako pru-
zaju supstrate osjecaja (16). Odredena vrsta
podrazaja aktivirat ¢e odredenu regiju, a neke

od tih regija djelovat ce direktno, dok ¢e neke

the aspiration for stable internal conditions that
predominantly motivates behaviors of different
organisms, from bacteria to man himself. Thus,
Damasio introduces two kinds of feelings: spon-
taneous or homeostatic feelings and induced
feelings. Homeostatic feelings spring from bodi-
ly processes and signal the current state of life as
good, bad, or something in between. Signalizing
the quality of life states is called valence and it is
the constitutive element of each affect. Feelings
become a mental representation of homeostasis.
Induced feelings are the result of a wide range of
emotional responses to sensory stimuli or acti-
vation of action programs. Action programs are
sets of instinctive actions triggered by changes
in the internal or external environment of the
organism. Their function is to maintain homeo-
stasis (13,14). They include changes in the work-
ings of internal organs, changes in transverse
muscle tissue, and changes in cognition. They
are divided into drives (e.g. hunger), motivation
(e.g. play), or emotions in a wider, conventional
sense. Actions programs play an important role
in social relationships. Happiness, fear, jealousy,
envy, and other feelings define the social context
and are important for both the individual and
the society, and most aspects of homeostasis
related to social behavior depend on the subcor-
tical regions, so the interaction of the biological
and the social is clearly manifested. If there is
a broad response to sensory stimuli, it is more
likely that mild changes will occur in the body’s
condition, while if drives, motivation, or emo-
tion are activated, major changes can occur and
a mental upheaval is possible (13,14). Interest-
ingly, LeDoux (15) uses a similar division, em-
phasizing that drives/motivation are survival
circuits or behavioral reactions to danger, while
feeling and awareness of emotions include other
cognitive circuits. Therefore, we do not need to
have an emotion to behave in a certain way — it

is enough to have the drive/motivation.

The emotional response itself, regardless of how
it was induced, stems from a specific neural sys-

tem. The parabrachial nucleus, the tractus soli-
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zahtijevati posredovanje korteksa. Aktivacija
tih regija posve je nesvjesna. Ti emocionalni
odgovori razlikuju se od situacije do situaci-
je u obliku primarnih visceralnih promjena u
razli¢itim tjelesnim sustavima (krvozilni, en-
dokrini, probavni, imunoloski, respiratorni,
itd.), koli¢inama izlu¢enih neurotransmitera,
itd. Emocionalni odgovori nisu kopija svojih
prethodnika te podlijezu do neke mjere oko-
lidnim faktorima. Tako, primjerice, njemacki
studenti prije ispita osjecaju ,leptirié¢e u trbu-
hu, dok kineski studenti osjecaju glavobolju
13).

Osim prethodno nabrojanih makroskopskih
supstrata emocija, postoje i oni mikroskopski.
To se najbolje ocituje u &injenici da se veéina
informacija o tjelesnim stanjima prenosi ili pu-
tem C vlakana koja su posve nemijelinizirana,
ili pak putem A delta vlakana koja su slabo mi-
jelinizirana. Zbog evolucijske prednosti ubrza-
nog preno$enja impulsa putem mijeliniziranih
vlakana, naizgled se ¢ini neobi¢no da bi tako
vazan regulacijski sustav kao $to je homeostaza
ostao nezahvacen mijelinizacijom. No, nemije-
linizirana vlakna omogucuju evolucijski stariji
oblik efaptickog prijenosa koji karakterizira
lateralni prijenos impulsa. Ona omogucavaju
slobodnu razmjenu iona. Evolucija je zaprijeci-
la mijelinizaciju onda kada je dostupnost iona
membrani bila vaznija od brzine prijenosa (16).
Dorzalna grana vagusa, glavnog Zivca zaduze-
nog za prijenos visceralnih signala, nemijelini-

zirana je.

Mentalne reprezentacije tijela koje potjecu iz
homeostatskih osjecaja tvore integriranu re-
prezentaciju cijelog organizma koju Damasio
naziva proto-sebstvo. Proto-sebstvo nalazi se
primarno u supkortikalnim strukturama $to
odgovara evolucijskom slijedu jer se radi o sta-
rijim strukturama koje dijelimo s mnogim Zivo-
tinjama. U trenutku interakcije proto-sebstva i
okoline javlja se svijest i tek tu mozemo govo-
riti o osvije§tenom osjecéaju ili pojmu temeljne

svijesti (16-18). Ta svijest daje organizmu tre-

tarius nucleus, the periaqueductal gray matter,
and the upper colliculi map the state of the body
while the hypothalamus, the periaqueductal
gray matter, the amygdala, and the ventral stri-
atum (nucleus accumbens) create an emotional
response. At the cortical level, the insular and
somatosensory parts also map the body and
thus provide the substrates of feelings (16). A
certain type of stimulus will activate a particu-
lar region, and some of these regions will act di-
rectly while some will require mediation of the
cortex. The activation of these regions is com-
pletely unconscious. These emotional responses
differ from situation to situation in the form
of primary visceral changes through different
bodily systems (vascular, endocrine, digestive,
immune, respiratory, etc.), quantities of secret-
ed neurotransmitters, etc. Emotional respons-
es are not a copy of their predecessors and are
subject to environmental factors, to an extent.
Thus, for example, German students feel “but-
terflies in their stomach” before an exam while
Chinese students feel headaches (13).

In addition to the previously mentioned macro-
scopic substrates of emotion, there are also mi-
croscopic ones. This is best seen in the fact that
most of the information about bodily conditions
is transmitted either via C fibers that are com-
pletely unmyelinated or using A delta fibers that
are poorly myelinated. Because of the evolution-
ary advantage of accelerated impulse transmis-
sion through myelinated fibers, it seems unusual
for such an important regulatory system, such
as homeostasis, to remain unaffected by myelin-
ation. However, unmyelinated fibers allow for an
evolutionary older form of ephaptic transmission
characterized by lateral transmission of impuls-
es. They allow free ion exchange. Evolution pre-
vented myelination when the availability of ions
to the membrane was more important than the
transfer rate (16). The dorsal branch of the va-
gus, one of the major nerves responsible for the

transmission of visceral signals, is unmyelinated.

Mental representations of the body originating

from homeostatic feelings form an integrat-
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nutacni osjecaj sebstva te je i ona zajednicka

mnogim drugim organizmima.

Osjecaji, a samim time i emocije, preuzimaju
klju¢ne funkcije u regulaciji homeostaze. Tako-
der, konstitutivne su u razvoju svijesti. Prisut-
ne su u svim aspektima Zivota, te ih je nemogu-
¢e odvojiti od razmisljanja ili bilo kakvog oblika
kreativnosti te imaju snazan utjecaj na proces

donosenja odluka.

Damasiova teorija preklapa se s Berrettinom
teorijom u obliku interoceptora i tijela, tj. ho-
meostatskih osjecaja (koje Barrett naziva afek-
ti) i njihove ostre diferencijacije od emocija.
Obje teorije smatraju da je za emocije potreb-
na i kortikalna aktivacija, a ne samo supkor-
tikalane jezgre, za razliku od Pankseppa (13,
19).

Emocije kao konstrukcije

Psihologinja Lisa Feldman Barrett u svojoj te-
oriji emocija propitkuje klasi¢nu paradigmu
emocija kao reakcije ¢vrsto definiranog lim-
bitkog sustava (3,19). Ona smatra da emocije
nisu lokalizirane u odredenim anatomskim
strukturama ili krugovima, veé da ih mozak
stvara u velikim mozgovnim mreZzama, $iro-
ko distribuiranima u mnostvu supkortikalnih
i kortikalnih regija. Za razliku od klasi¢ne
paradigme emocija koja naglasava supkorti-
kalne strukture moZdanog debla i limbi¢kog
sustava, Barrett istice da se emocije dizajni-
raju iz trenutka u trenutak na «zahtjev» tijela
iinterakcije s okolinom. Drugim rije¢ima, bez
(odredenih dijelova) korteksa nema emocio-
nalnog stanja te je time kognicija uvedena u
afektivnu neuroznanost. Takoder naglagava
da emocije nemaju biologku esenciju, tj. ¢vrst
neuralni potpis ili otisak prsta, kao §to nemaju
ni druge mentalne kategorije (planiranje, sje-
¢anje, odlu¢ivanje). Ne radi se o esenciji vec o
konstrukciji (10).

Barrett smatra da je neispravno emocije

smatrati univerzalnima (poput ideja o 5 ili

ed representation of the entire organism that
Damasio calls the proto-self. The proto-self is
primarily found in subcortical structures which
correspond to the evolutionary sequence be-
cause they are older structures we share with
many animals. Consciousness emerges at the
moment of interaction between the proto-self
and the environment, and it is only here that we
may speak of a conscious feeling or the concept
of core consciousness (16-18). This awareness
gives the organism a momentary sense of self,

and it is also common to many other organisms.

Feelings, and thus emotions, take on key func-
tions in regulating homeostasis. They are also
constitutive in the development of conscious-
ness. They are present in all aspects of life and
have a strong influence on the decision-making
process, and it is impossible to separate them
from thinking or any form of creativity.

Damasio’s theory overlaps with Barrett’s theo-
ry in terms of interoceptors and the body, i.e.
homeostatic feelings (which Barrett calls affect)
and their sharp differentiation from emotions.
Both theories posit that emotion also requires
cortical activation, not just subcortical nuclei,
unlike Panksepp (13,19).

Emotions as constructions

In her theory of emotions, psychologist Lisa
Feldman Barrett questions the classic para-
digm of emotion as the reaction of a strongly
defined limbic system (3,19). She believes that
emotions are not localized in certain anatom-
ical structures or circles. Instead, the brain
creates them through large brain networks,
widely distributed through a multitude of sub-
cortical and cortical regions. Unlike the classic
paradigm of emotion that emphasizes subcor-
tical structures of the brain, Barrett points out
that emotions are designed from moment to
moment as “requested” by the body-environ-
ment interaction. In other words, there is no
emotional state without (certain parts) of the

cortex, and thus cognition is introduced into
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7 bazi¢nih emocija) te navodi da uz tjelesnu
jezgru afekta, neophodnu za emociju, posto-
je i kognitivna konstrukcija, socijalno ucenje
pojedinih emocija, te su one dijelom kulturo-
logki oblikovane. Ne postoje primarne i se-
kundarne emocije, ve¢ samo razli¢ite palete
emocija. Primjerice, neke pacificke plemenske
kulture nemaju emociju tuge i zalosti (prem-
da i one imaju depresivne reakcije i poreme-
¢aje), veé u svojem jeziku to stanje opisuju
kao neku infektivnu bolest. Takoder istice
da kod Zivotinja moZemo istraZivati afekte
(homeostatske osjecaje) i ponasanje, ali ne
i emocije, jer ¢ak ni majmuni nemaju tako
razvijene neuralne kognitivne kapacitete, ni
socijalno-jezi¢nu kulturu da bi mogli graditi
sofisticirane koncepte emocija. Drugim rije-
¢ima, jezi¢no kodiranje je vazno za emocije
kao i za sposobnost apstraktnog misljenja i
stvaranja socijalnog realiteta. Jedino ljudski
mozgovi mogu izgraditi, odrzavati i crpiti
svoju (civilizacijsku) snagu iz socijalnog re-
aliteta (19).

Barrett time naglasava umjetnu granicu iz-
medu razli¢itih subdisciplina neuroznanosti
- afektivne, kognitivne i socijalne. Provode¢i
meta-analizu velikog broja istrazivanja emoci-
ja uljudi kroz snimanje mozga, zakljucuje da je
tesko izdvojiti zasebne anatomske strukture i
neuralne krugove koji se mogu vezati iskljuci-
vo za generiranje odredenih emocija (izolirano
od kognicije i socijalnog pona$anja), i precizno
diferencirati u uzorcima mozdane aktivnosti
odredene emocije, recimo strah i bijes ili Zalost
iradost. Tu postoji puno potpunih i djelomié-
nih preklapanja. Usporeduje mozak s kuhinjom
u kojoj imamo desetak istih namirnicama
(brasno, sol, $ecer, itd.) s kojima se po potrebi
moze stvoriti jedno, drugo ili pak mnostvo jela.
U njezinoj teoriji ne isti¢u se neke velike razlike
izmedu emocije i kognicije. Smatra se da u pra-
vilu Jjudi mogu imati kogniciju bez emocije, no
da je emocija uvijek vezana za kognitivni kon-

cept i §ire razumijevanje situacije i socijalnog

affective neuroscience. She also emphasizes
that emotions do not have a biological essence,
i.e. a firm neural signature or fingerprint. That
is a trait common to other mental categories
(planning, memory, decision making). It is not

about essence; it’s about construction (10).

Barrett finds the idea of universal emotions (e.g.,
5 or 7 basic emotions) inappropriate and states
that alongside the bodily core of affects essential
for an emotion there are also cognitive construc-
tions and social learning of certain emotions
and that they are partially culturally-shaped.
There are no primary and secondary emotions,
but only a variety of emotional palettes. For
instance, some Pacific tribal cultures have no
emotion of sadness and sorrow (although they
have depressive reactions and disorders), but in
their language, they describe this condition as
an infectious disease. She also points out that
in animals we can investigate affects (homeo-
static feelings) and behavior, but not emotions,
because not even monkeys have such developed
neural cognitive capacities nor social-linguistic
culture to build sophisticated concepts of emo-
tion. In other words, linguistic coding is import-
ant for emotions as well as the ability to think
abstractly and the creation of social reality. Only
human brains can build, sustain, and draw their

(civilizational) strength from social reality (19).

Barrett thus emphasizes the artificial bound-
ary between the various sub-disciplines of neu-
roscience — affective, cognitive, and social. By
conducting a meta-analysis of a multitude of
research in humans through brain imaging, she
concludes that it is difficult to distinguish be-
tween separate anatomical structures and neu-
ral circuits that can be linked exclusively to the
generation of certain emotions (isolated from
cognition and social behavior). She also con-
cludes it is difficult to precisely differentiate be-
tween certain emotions (e.g. fear and anger or
sorrow and joy) in brain activity patterns. There
are many full and partial overlaps. She compares

the brain to a kitchen with about a dozen of the
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realiteta. Emocija je kao bilo koja druga men-

talna kategorija (19).

Mnoge sinapse stvorene su po pravilu «mnos-
tvo prema jednomb» ili po pravilu «jedan pre-
ma mnostvu». Posljedica toga je da su neuroni
¢ak i iste skupine (¢ak i supkortikalni poput
amigdala) te njihovi krugovi stvoreni za mno-
gostruke svrhe. Drugim rije¢ima, mozak stjece
svoju kompleksnost kapacitetom da razlicite
reprezentacije (npr. razli¢iti skupovi neurona)
stvaraju primjere iste kategorije (npr. ljut-
nja) u razli¢itim kontekstima. U istraZivanju
emocija to znadi da su pojedine emocije (npr.
strah) kreirane pomocu mnogostrukih spaci-
jalno temporalnih uzoraka u razli¢itoj popula-
ciji neurona. Stoga je manje vjerojatno da svi
slucajevi jedne emocionalne kategorije dijele
skupove temeljnih osobina, kao $to su poje-
dina¢na facijalna ekspresija, uzorci aktivacije
autonomnog Ziv¢anog sustava ili anatomski
odredenog seta neurona (,neural fingerprints®)
(10).

Jo$ jedno vazno obiljezje Barrettine teorije,
slitno Damasiovom gledistu, je postojanje veze
mozak — tijelo preko interoceptora i mozgovne
regulacije resursa tijela (,body budgeta®) koji

odrzavaju alostazu.

Mozak nije evoluirao da bi bili racionalni,
sretni ili to¢no percipirali, ve¢ izvr§ava svoj
temeljni zadatak tako da efikasno osigura re-
surse za fiziologke sustave unutar tijela kako
bi zivotinja (¢ovjek) mogla rasti, koristiti pri-
like, zastititi se, prezivjeti i reproducirati. Taj
¢in zove se alostaza. Ona nije stanje tijela, ve¢
proces kojim mozak regulira tijelo prema ana-
lizi troskova i koristi (,cost-benefit*). Sto god
da mozak radi - misli, osjeca, percipira, stva-
ra emocije — on takoder regulira autonomni
Ziv¢ani sustav i ostale tjelesne sustave kao re-
surse koji se tro$e pri traZenju i osiguravanju
dodatnih resursa. Alostaza je regulacija inter-
nalnog miljea pomo¢u anticipacije fizioloskih
potreba prije njihova javljanja. Da bi mozak

mogao efektivno regulirati tijelo u svijetu, on

same ingredients (flour, salt, sugar, etc.) with
which a multitude of meals and desserts can be
created. In her theory, there are no significant
differences between emotion and cognition. It
is generally believed that people can have cog-
nition without emotion, but that emotion is al-
ways linked to a cognitive concept and a wider
understanding of social reality. Emotions are

like any other mental category (19).

Many synapses are created according to the
rule of “many-to-one” or “one-to-many” map-
ping. Consequently, even neurons in the same
group such as subcortical neurons of the amyg-
dala and their circles are created for multiple
purposes. In other words, the brain gains its
complexity through degeneracy, the capaci-
ty for different representations (e.g. different
sets of neurons) to produce examples with-
in the same category (e.g. anger) in different
contexts. In researching emotions, this means
that particular cases of emotion (e.g., fear) are
created by multiple spatial-temporal patterns
in different populations of neurons. Thus, it is
less likely that all cases of one emotional cat-
egory share a set of basic features, such as in-
dividual facial expression, autonomic nervous
system activation patterns, or anatomically

determined neural fingerprints (10).

Another important feature of Barrett’s theory,
similar to Damasio’s point of view, is the ex-
istence of a brain-body connection via intero-
ceptors and the body budget, which maintain
allostasis.

The brain has not evolved so that we could
perceive accurately or be rational or happy. It
performs the basic task of effectively providing
resources for the physiological systems within
the body to allow for the animal to grow, pro-
tect itself, survive, and reproduce. That is called
allostasis. It is a process by which the brain reg-
ulates the body by cost-effectiveness analysis.
What it is not, is a bodily state. Along with
thinking, feeling, perceiving, or creating emo-

tions, the brain also regulates the autonomic
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odrzava internalni model tijela u svijetu (oko-
ligu) (3).

Ta regulacija objanjava zasto su, u sisavaca,
regije koje su odgovorne za implementiranje
alostaze (amigdala, ventralni striatum, in-
sula, orbitofrontalni korteks, anteriorni cin-
gularni korteks, medijalni prefrontalni kor-
teks, hipotalamus i jezgre mozdanog debla,
kolektivno zvane «visceromotorne regije»)
obi¢no smatrane regijama koje sadrze neural-
ne krugove za emocije (17,19). Tu treba do-
dati i generator (nagonskih ili bihevioralnih)
uzoraka (pattern generators) koji implemen-
tira sekvence akcija za koordinirano bazi¢-
no biologko ponasanje. Akcija je pojedinaéni
pokret, no ponasanje je dogadaj. Vidimo ga u
pseudo afektivnom ponasanju dekortikalizi-
ranih Zivotinja.

Premda se u psihologiji ve¢inom govori o emo-
cijama kao odgovorima na neki vanjski doga-
daj u okolini jedinke, u stvari unutarnji model
mozga uklju¢uje, ne samo relevantne statistic¢-
ke regularnosti u vanjskom svijetu, ve¢ i sta-
tisticke regulacije internalnog miljea - intero-
ceptore (20-22).

Fiziologka stanja jedinke se konstantno mije-
njaju tijekom dana te njihova neposredna pros-
lost determinira trenutacne aspekte senzornog
svijeta koji uzastopno utje¢u na vlastitu nisu
u neposrednoj buduénosti. Ukratko, osjecaji
primarno ni¢u preko interoceptora, visceral-
nih stanja trenuta¢ne homeostatske regulacije
internalnog miljea tijela, oni su dnevna dina-
mika organizma koja je stalno pod utjecajem
interoceptivne mreZe mozga koja predikcijski
gleda na tijelo, simulacijama testira ulazne sen-
zorne informacije iz tijela i aZurira reprezen-
taciju tijela u okolisu. Ti osjecaji najcesce su u
pozadini svijesti, stvaraju temelj svakodnevnog
raspolozenja te su neophodni gradivni element

za emocije (10,23).

Komunikacija mozga i tijela neophodna je za

nastanak afekata (emocija). Kako ¢e mozak

nervous system and other body systems as re-
sources that are being consumed while seeking
and providing additional resources. Allostasis is
the regulation of the internal mile by anticipat-
ing physiological needs before their emergence.
For the brain to effectively regulate the body in
the world, it maintains an internal model of the
body inside the world (the environment) (3).

This regulation explains why in mammals re-
gions responsible for the implementation of al-
lostasis (the amygdala, ventral striatum, insula,
orbitofrontal cortex, anterior cingulate cortex,
medial prefrontal cortex, hypothalamus, and
the nuclei of the brain stem, collectively referred
to as “visceromotor regions”) are considered re-
gions containing neural circuits for emotions
(17,19). Additionally, pattern generators imple-
ment action sequences for coordinated basic bi-
ological behavior. Action is an individual move-
ment, but behavior is an event. We see it in the

pseudo-affective behavior of decorative animals.

Although psychology mostly talks about emo-
tions as responses to an external event in an in-
dividual’s surroundings, in fact the inner mod-
el of the brain involves not only the relevant
statistical regularities in the outside world but
also the statistical regulation of the internal

mile — interoceptors (20-22).

The physiological states of the individual are
constantly changing throughout the day, and
their immediate past determines the immediate
aspects of the sensory world, which perpetually
affects its own niche in the immediate future.
Briefly, emotions primarily arise through inter-
ceptors, the visceral states of the current homeo-
static regulation of the inner body mile. They are
the daily dynamics of the organism, constantly
under the influence of the brain’s interoceptive
network. The network observes the body predic-
tively, tests the sensory inputs from the body
via simulation, and updates the brain’s model
of the body inside the world. These feelings are
most often in the background of consciousness
as a basis of everyday mood, and are a necessary

building element of emotions (10,23).
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«olitati» signale interoceptora ne ovisi toliko o
nekim realnim fizioloskim homeostatskim os-
ciliranjima tjelesnih sustava, koliko o njihovoj
predikciji u neprestanim regulatornim oscilaci-
jama — mozak kontinuirano anticipira dogadaje
u senzornom okolidu te tijelu. Ta se predikcija
jo§ naziva i aktivna inferencija ili prediktivno
kodiranje (24).

U prediktivnom kodiranju senzorna predikci-
ja proizlazi iz motorne predikcije. Simulacije
ni¢u kao funkcije visceromotorne predikcije
(koje kontroliraju autonomni zivéani sustav,
neuroendokrini i imunologki sustav) i voljne
motorne predikcije, koje zajedno anticipiraju i
pripremaju se za akciju koja ce biti zahtijevana
unekom neposrednom momentu. Te opserva-
cije pokazuju da je «podrazaj- reakcija» model
uma netodan, kaze Barrett. Nadalje, pokazu-
je se da mehanicisticki detalji prediktivnog
kodiranja pruzaju drugi duboki uvid. Mozak
implementira internalni model pomocu konce-
pata, kojim kategorizira senzacije kojima daje
smisao. Predikcije su koncepti, a kompletirani
koncepti su kategorizacije koje odrzavaju fi-
ziolosku regulaciju, vode akciju i konstruira-
ju percepciju (i paznju). Znacenje senzornog
dogadaja uklju¢uje visceromotorni i motorni
akcijski plan kojim se organizam nosi s doga-
dajem (19,20).

Mozak konstruira svaku emociju u on-line kon-
ceptu, ali prema odredenim ciljevima i kontek-
stu situacije. Prema tome emocije nisu refleksi,
vec su konstrukcija, ovisna ne samo o biologiji
tijela i mozga, vec i o procesu ucenja (razvoja)
i psiho-socijalnim kontekstima koji su Zesto
promjenjivi.

Tako Barrett zaklju¢uje da u svakom budnom
trenutku mozak koristi sveukupna prosla (na-
ulena, ne infantilna) iskustva organizirana
kao koncepte da bi vodio akciju (ponasanje)
i dao osjetima znacenje koje se neprestano
kategorizra i time diferencira emocije (25).
Tako, um nije samo funkcija odnosa moz-

ga-tijela, ve¢ i umova-mozgova-tijela drugih

The communication between the brain and the
body is essential for affects (emotions). How
the brain “reads” the interoceptor signals does
not depend so much on real physiological ho-
meostatic oscillations of the physical system
as much as their prediction in continuous reg-
ulatory oscillations. The brain continuously
anticipates events in the sensory environment
and body. This prediction is also called active

inference or predictive coding (24).

In predictive encoding, sensory prediction
stems from motor prediction. Simulations
emerge as a function of visceromotor predic-
tions which control the autonomic nervous sys-
tem, the neuroendocrine and the immune sys-
tem, and volitional motor predictions, which
together anticipate and prepare for an action
that will be required at an immediate moment.
These observations show that the “stimulus-re-
action” model of the mind is inaccurate, accord-
ing to Barrett. Furthermore, it appears that the
mechanical details of predictive coding provide
another deep insight. The brain implements
the internal model using concepts by which it
categorizes meaningful sensations. Predictions
are concepts, and complete concepts are cate-
gorizations that maintain physiological regula-
tion, drive actions, and construct perceptions
(and attention). The significance of the sensory
event includes the visceromotor and the motor

action plan that cope with the event (19, 20).

The brain constructs every emotion in an online
concept, but with references to certain goals
and the context of the situation. According to
this, emotions are not reflexes but construc-
tions, largely dependent not only on the biol-
ogy of the body and the brain but also on the
process of learning (development) and on psy-

cho-social contexts that are often changeable.

Thus, Barrett concludes that in every waking
moment the brain uses overall past (learned,
non-infantile) experiences organized as con-
cepts to guide actions (behavior) and give the

senses constantly categorized meaning (25).
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ljudi, fizickog okruzenja, kulture i socijalnog

realiteta.

Emocije kao funkcionalna stanja

Damasiov doktorand Ralph Adolphs i njegov
suradnik David J. Anderson isti¢u dva pro-
blema u vezi emocija (26). Prvi je taj kako su
ljudi skloni sebe same smatrati emocionalnim
ekspertima. Uzrok toga je dostupnost samog
fenomena emocije koji sa¢injava veliki dio ljud-
skog iskustva i €esto je sveden isklju¢ivo na su-
bjektivni dozivljaj. Medutim, pri kardiovasku-
larnim problemima ne oslanjamo se na vlastite
osjecaje i senzacije, ve¢ na znanje (i dijagnostic-
ke uredaje) kardiologa. Nase socio—kulturno
okruzenje poti¢e dojam ekspertnosti jer smo
neprestano izloZeni emocijama drugih bilo u
stvarnosti ili putem medija. Ipak, subjektivno
doZivljavanje i migljenje o emocijama ne mora
biti to¢no, ve¢ moze biti rezultat pretjeranih
uopcavanja, krive intuicije, prenaglasavanja ili
socijalnih ocekivanja. Drugi problem je utjecaj
na8eg pervazivnog zdravorazumskog shvacanja
emocija na znanstvena pitanja o tom polju. Na-
glagavaju kako njihov pristup nije teorija, veé
razmi$ljanje o nacinu pristupanja istrazivanju
emocija gdje zahtijeva jasnije i preciznije defi-
niranje te kauzalna objasnjenja. Na tom putu
razotkriva neke mitove o emocijama. Primje-
rice, smatraju pogre$nim razdvajati emocije na
primarne i sekundarne isto kao dijeliti emocije

s obzirom na kategori¢ku vrstu (26).

Ideja da se primarne emocije ne mogu mijesati
ni preklapati jedne s drugima te imaju stabil-
ne identitete i funkcije a da ne dijele gradivne
komponente neto¢na je, jer nam neuroznan-
stvena istrazivanja pokazuju suprotno. Nara-
tivna priroda ljudskog mozga je da stalno kreira
razli¢ite price i uvjerenja ¢vrsto se oslanjajuci
na njih bez obzira bile one to¢ne, djelomi¢no

tocne ili potpuno netoéne.

Daljnja diskutabilna ideja je da su emocije po-

taknute nekim vanjskim podrazajem. Ta slika

The mind is therefore not merely the function
of the brain-body, but also the brain-bodies of
other people, the physical environment, cul-

ture, and social reality.

Emotions as functional states

Damasio’s PhD student Ralph Adolphs and his
associate David J. Anderson highlight two is-
sues regarding emotions (26). The first is that
people tend to consider themselves emotional
experts. The reason for this is the availability of
the emotional phenomenon that constitutes a
large part of the human experience and is often
limited to subjective experience. Yet when hav-
ing cardiovascular problems we do not rely on
our feelings and sensations but instead on the
knowledge of cardiologists (and diagnostic de-
vices). Our socio-cultural environment encour-
ages an impression of expertise because we are
constantly exposed to the emotions of others
either in reality or through the media. However,
subjective perception and emotional thinking
does not have to be true, but may be the result
of excessive generalization, false intuitions,
over-estimation, or social expectations. The
second problem is the impact of our pervasive
commonsense understanding of emotions on
scientific issues in this field. They emphasize
that their approach is not a theory, but a re-
flection on the mode of engaging in emotional
research, demanding clearer and more precise
definitions of these causal explanations. In
doing so, they reveal some myths about emo-
tions. For example, they consider separating
emotions into primary and secondary emotions
a mistake, as well as classifying emotions with

regard to their categorical type (26).

The idea that primary emotions cannot mix or
overlap with one another and instead possess
stable identities and functions without sharing
their building components is inaccurate. Neuro-
scientific research shows quite the opposite. The
narrative nature of the human brain is to con-

stantly create different stories and beliefs, firmly
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¢ini emocije jednostavnim i gotovo refleksnim
fenomenima. Prema toj ideji emocije kontro-
liraju nase ponasanje, sto takoder vidimo da
nije to¢no jer su ljudi sposobni ponasati se su-
protno emociji koju u nekom trenutku osjecaju
(npr. unato¢ strahu udiniti nesto ¢ega se boji-
mo). Specifi¢ne emocije ne izazivaju fiksirana i

specifi¢na ponasanja.

Takoder postoji ideja da su razli¢ite emocije
lokalizirane u razli¢itim diskretnim regijama
mozga (npr. strah u amigdalama, a bijes u hi-
potalamusu). Suvremena neuroznanost tvrdi
da emocije ovise o znatno vi$e distribuiranim

regijama mozga.

Sljededa pogredna ideja je videnje mozga kao
stroja unutar kojeg se nalazi ¢ovjeculjak koji
gleda vanjski svijet, reagira na njega i tada
prenosi reakcije na nas. Drugim rije¢ima, nase
subjektivno iskustvo emocije je kreirano i utje-
lovljeno subjektivnim iskustvom minijaturne
verzije nas samih u naem mozgu — takozvani
homunkulus. Takoder je upitno gledati na emo-
cije kao na ¢isti subjektivni dozivljaj. Kako mo-
zak kreira internalne reprezentacije vanjskog
svijeta te ih prevodi u misli, osjecaje i akcije,
centralno je, te jo§ uvijek otvoreno, pitanje u

neuroznanosti (27).

Adolphs i Anderson isti¢u da su emocije fun-
damentalno biologki fenomeni te stoga trebaju
biti shvacene u biologkim terminima. Nadalje,
treba razlikovati tri temeljito razli¢ita stanja
koja se esto izjednaduju: emocionalno sta-
nje, svjesno iskustvo ili osjecaj emocije i raz-
mi$ljanje (u konceptima i rije¢ima) o emociji.
U svojem radu fokusiraju se uglavnom na prvo
te smatraju da se emocije mogu proucavati bez
subjektivnih osjecaja, tj. bez mjerenja verbal-
nog iskaza i bez posezanja za teorijama svijesti.
Emocije su implementirane pomo¢u neuralnih
mehanizama koji se mogu otkriti i manipulirati
pomocu neuroznanstvenih metoda. Studije na
miSevima otkrivaju da i relativno male regije
mozga, kao $to je centralna jezgra amigdala, ne

obavljasju unitarnu funkciju, ve¢ prije sadrze

relying on them regardless of whether they are

accurate, semi-accurate, or completely incorrect.

Another disputable idea is that emotions are trig-
gered by some external stimuli. This view makes
emotions seem like simple and almost reflexive
phenomena. According to it, emotions control
our behavior. However, that is not true because
certain human behaviors ignore emotions, and
individuals sometimes exhibit behaviors con-
trary to those emotions (e.g. doing something we
are afraid of despite the fear). Specific emotions

do not cause fixed and specific behaviors.

Furthermore, there is the idea of different emo-
tions being localized in different discrete re-
gions of the brain (e.g. fear in the amygdala and
anger in the hypothalamus). Contemporary
neuroscience tells us that emotions depend on
significantly more distributed brain regions.

The next misconception is seeing the brain as
a machine within which a tiny human is look-
ing at the outside world, reacting to it, and
then transmitting the reactions to us. In other
words, our subjective experience of emotions
has been created and embodied by the sub-
jective experience of the miniature version of
ourselves in our brain - the so-called homun-
culus. It is also questionable to view emotions
as purely subjective experiences. Exactly how
the brain creates internal representations of
the outside world and translates them into
thoughts, feelings, and actions is a central, and

still unanswered, question in neuroscience (27).

Adolphs and Anderson stress that emotions
are fundamentally biological phenomena and
therefore need to be understood in biological
terms. Furthermore, three distinctly differ-
ent states (that are often equated) should be
distinguished: emotional states, conscious ex-
perience or feeling of emotion, and thinking
(through concepts and words) about emotion.
In their work, they focus primarily on the first
and suggest emotions can be studied without
subjective feelings, i.e. without measuring the

verbal report and without resorting to theories
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mnogostruke tipove Ziv¢anih stanica koje razli-
¢ito utjetu na (¢ak i u suprotnom smjeru) dano

emocionalno stanje.

Kada gledamo emocionalno stanje razli¢ito od
osjecaja emocije, koncepta emocije i rije¢i za
emocije, oslobadamo se naglaska na iskustvu ili
konceptu u kojima se reflektira antropocentri¢-
na sklonost u mnostvu emocionalnih studija.
Kada laici govore o emocijama upotrebljavaju
razli¢ite etikete (strah, tjeskoba, ispunjenost,
itd.) koje nas mogu informirati o kulturnoj va-
rijabilnosti te razvojnom aspektu emocionalnih
koncepata, no to ne treba izjednacavati sa stu-

dijama emocionalnog stanja.

Emocije su adaptivno funkcionalno stanje &iji
je stupanj kompleksnosti izmedu refleksa i slo-
bodne volje, premda i refleksi i slobodna volja
mogu biti regrutirani u emocionalni odgovor
(26).

Treba razlikovati dva svojstva emocija: gradev-
ne blokove koji su neophodni u pojavi emocije,
nasuprot osobinama, koje su vise elaborirana,
derivirana i varijabilna svojstva. Primjer za
gradevne blokove je valencija, sva emocional-
na stanja su u relaciji s pozitivnom ili negativ-
nom valencijom, ugodom ili neugodom, nesto
§to izaziva prilaZenje ili izbjegavanje. S druge
strane, primjer osobina emocije je socijalna
komunikacija, $to je vrlo vazna osobina po-
gotovo u sisavaca, jer bilo koja emocija moze
igrati funkcionalnu ulogu u socijalnoj komuni-
kaciji pod nekim okolnostima i nikakvu ulogu
u nekim drugim okolnostima. To je ono §to
zovemo kontekstualna ovisnost emocija. Osim
valencije postoji jo$ nekoliko gradevnih bloko-
va: skalabilnost (koliko emocionalno stanje va-
rira u intenzitetu), trajnost (razli¢ite emocije
imaju razli¢ita trajanja te uglavnom traju od
nekoliko sekundi do nekoliko minuta), gene-
ralizacija (mogucnost da se mnostvo razli¢itih
podrazaja veZe za jedno emocionalno stanje,
$to posljedi¢no uzrokuje mnoga razlitita po-
nasanja, ovisno o kontekstu), globalna koor-

dinacija (angaZira se ¢itavo tijelo, za razliku od

of consciousness. Emotions are implemented
through neural mechanisms that can be detect-
ed and manipulated by neuroscientific meth-
ods. Studies on mice reveal that relatively small
brain regions, such as the central nucleus of the
amygdala, do not perform a unitary function,
but in reality contain multiple neural cell types
that have different effects on (even in the op-

posite direction) a given emotional state.

When we view the emotional state as different
from feelings, concepts of emotion, and words
for emotions, we are liberated of the empha-
sis on experience (or concept) that reflects the
anthropocentric tendency in a multitude of
emotional studies. When laypersons talk about
emotions, they use various labels (fear, anxiety,
fulfillment, etc.) that can inform us about cul-
tural variability and the developmental aspect
of emotional concepts, but this does not need

to equate to emotional state studies.

Emotions are an adaptive functional state whose
degree of complexity is somewhere between re-
flex and free will, although reflexes and free will

can be recruited into an emotional response (26).

Two emotional features need to be distinguished:
building blocks essential to the appearance of
emotion versus traits that are more elaborate,
derived, and variable. An example of building
blocks is valence. All emotional states stand in re-
lation to positive or negative valence, pleasure or
discomfort, causing attachment or avoidance. On
the other hand, an example of emotional traits is
social communication, which is a very important
feature especially in mammals because various
emotions can play a functional role in social com-
munication under certain circumstances and no
role in other circumstances. This is what we call
contextual dependence of emotions. In addition
to valence, there are several building blocks: scal-
ability (how much the emotional state changes
in intensity), persistence (different emotions
have different persistence and mostly last from
several seconds to several minutes), generaliza-
tion (the possibility that a multitude of different
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refleksa) i automatizam (jedinstvena ljudska
pojava gdje emocije imaju vedi prioritet nad
kontrolom ponasanja, nego $to ima voljna na-
mjera, §to zahtijeva napor u cilju emocionalna

reguliranja).

Na centralno emocionalno stanje utje¢u odre-
deni podrazaji (ulazne senzoricke informacije,
interoceptori) posredovani varijabilnim kon-
tekstom i voljnom kontrolom, a izlazne infor-
macije emocionalnog stanja (neke odredene
emocije) su opaZena ponasanja, subjektivni
iskaz, psihofiziologija, kognitivne promjene i
somatski odgovor. Ti odgovori mogu u svakom
trenutku postati novi, daljnji podrazaji. Tako
funkcionalna koncepcija emocija takoder uka-
zuje na kriterije za razumijevanje psihijatrij-
skih poremecaja. Ponekad emocije nisu adap-
tivne i emocionalno ponasanje je neispravno,
§to vidimo u poremecajima poput depresije,
fobija, PTSP-a, itd. (27).

Postoje svjesno neprimijedeni senzorni sti-
mulusi koji induciraju emocionalno stanje
te nesvjesni utjecaji poput kondicioniranja,
no ne postoji nesvjesni osjecaj emocije, ako
je bilo koje emocionalno stanje aktivno u pu-
nom intenzitetu. Eventualno je mogucée ne biti
svjestan neke potencijalne emocije koja se na
trenutak pojavila u vrlo niskom intenzitetu (u
zaletku) a da se ne razvije u puno emocionalno

stanje.

Adolphs naglagava da su emocije odredeno
funkcionalno stanje mozga. One ne ni¢u iz
neurotransmitera ni iz anatomskih struktu-
ra poput amigdala. Ako anatomske strukture
stavimo u posudu i inerviramo ih nece nastati
emocije. Da bi se pojavile emocije kao funkcio-
nalno stanje, anatomske strukture treba staviti

u intaktni mozak i tijelo.

No na pitanja §to su temeljni neurobiologki me-
hanizmi koji generiraju emocije te kako odrede-
na emocionalna stanja mijenjaju ostala ponasa-
nja, paznju, memoriju i donosenje odluka, ne

moze se odgovoriti samo putem razmisljanja o

stimuli bind to one emotional state, resulting in
many different behaviors depending on the con-
text), global coordination (the whole body being
engaged, as opposed to reflex), and automaticity
(a unique human phenomenon where emotions
prioritize behavioral control over volitional delib-
eration, which requires effort to exert emotional

regulation).

The central emotional state is influenced by stim-
uli such as sensory inputs and interoceptors, me-
diated by variable context and voluntary control.
The outputs of the emotional state (of a partic-
ular emotion) are observed behavior, subjective
report, psychophysiology, cognitive changes, and
somatic response. These responses can at any
time become new, further stimuli. Thus, a func-
tional concept of emotion also suggests criteria
for understanding psychiatric disorders. Some-
times emotions are not adaptive and emotional
behavior is incorrect, as seen in disorders such as
depression, phobia, PTSD, etc. (27).

There are conscious, unnoticed sensory stim-
uli that induce an emotional state as well as
unconscious influences like conditioning, but
there is no unconscious emotion if any emo-
tional state is active in full intensity. It is pos-
sible that one may not be aware of a potential
emotion that appears transiently at very low
intensity (at the beginning) without having to

develop into a full emotional state.

Adolphs emphasizes that emotions are defined
functional states of the brain. They do not stem
from neurotransmitters or anatomical struc-
tures like the amygdala. If we put the anatom-
ical structures in a jar and innervate them, they
would not produce emotions. To create emotions
as functional states, the anatomical structure

should be placed in an intact brain and body.

But questions about the underlying neurobi-
ological mechanisms that generate emotions
and how certain emotional states change oth-
er behaviors, attention, memory, and decision
making cannot be answered only by thinking

about our own emotions. It should also be not-
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svojim emocijama. Takoder treba napomenuti
da samo funkcionalni efekt emocije ima svoju
adaptivnu ili neadaptivnu svrhu, to je ono §to
evolucija «vidi». Kognitivizacija emocija, bes-
krajna razmiSljanja i ruminiranja o emocijama
nemaju takav utjecaj na ponasanje, mentalnu
stabilnost i sam Zivot (26,27).

RASPRAVA | ZAKLJUCAK

Ove suvremene neurobiologko—psihologke te-
orije emocija su znacajni okvir za opce razu-
mijevanje afekata i njihovih mehanizama te za
razumijevanje psihologkih poremedaja, jer je
tesko nadi poremecaj u kojem osjecaji i emocije
nemaju znacajnu ulogu kao vodedi simptomi
na koje se pacijenti zale (8,28). VaZno je da ove
teorije prikazuju zdravo emocionalno funkcio-

niranje i stanja disfunkcije.

Svi navedeni autori, kao i mnogi drugi (9,29),
isti¢u da treba odbaciti uporabu termina lim-
bicki sustav. Smatra se da je danas taj termin
zastario - nije dobro definiran, nema jedinstve-
nog dogovora koje strukture u njega ulaze, i
nije moguce precizno mapirati svaku specifi¢nu

mentalnu funkciju.

U prikazu je navedeno nekoliko znacajki koje
treba istaknuti. Prvo, razlika izmedu homeo-
statskih osjecaja i emocija, koji se i u psihopa-
tologiji Cesto mijesaju, daje nam jasniju sliku
u konceptualizaciji mozga-uma te pokazuje da
nije sve §to osje¢amo emocija. Premda su osje-
¢aji neophodni «gradevni materijal» za emocije,
oni im nisu ekvivalentni. Emocije spadaju u ak-
cijske programe te se ¢esto nadovezuju i prate
nagonsko/motivacijska ponasanja (glad, zed,
traganje, socijalne interakcije, seksualnost,
itd.) (13,30,31). Ova diferencijacija pomaze
ukidanju panemocionalnosti (da se u Zivotu
i psihoterapijskoj seansi u svemu vide emoci-
je) koja vodi do pogresnih kauzaliteta i kore-
lacija (19). Emocije su povremeni fenomeni u

pravilu kratkog trajanja dok su homeostatski

ed that only the functional effect of emotion
has its adaptive or non-adaptive purpose; that
is what evolution “sees”. Cognitivization of
emotions, endless thinking, and ruminating
about emotions have no such influence on be-
havior, mental stability, and life itself (26,27).

DISCUSSION AND CONCLUSION

The reviewed contemporary neurobiological
and psychological theories of emotions repre-
sent a significant framework for a general un-
derstanding of affects and their mechanisms.
They also contribute to the understanding of
psychological disorders, as it is difficult to find
a disorder in which feelings and emotions are
not included as the predominant symptoms pa-
tients complain of (8,28). It is important that
the theories encompass both healthy emotion-

al functioning and dysfunctional states.

All the aforementioned authors, like many oth-
ers (9,29), emphasize that the term “limbic sys-
tem” should be rejected. The term is considered
to be outdated - it is not well-defined, there is
no unique agreement on what structures com-
prise it, and it is not possible to precisely map

each specific mental function.

There are several features to highlight in this
review. First, the difference between homeo-
static feelings and emotions, terms which are
often confused in psychopathology, gives us a
clearer picture of the mind-brain conceptual-
ization and clarifies that not everything we feel
is an emotion. Although feelings are necessary
“building blocks” for emotions, they are not
equivalent to them. Emotions belong to action
programs and are often supplemented and ac-
companied by instinctive/motivational behav-
iors (hunger, thirst, pursuit, social interactions,
sexuality, etc.) (13,30,31). Differentiating be-
tween feelings and emotions helps to abolish
pan-emotionality, as emotions are seen in ev-

erything in both life and psychotherapy, which

M. Corlukié, J. Krpan: Sto su emocije? - Suvremene neuroznanstvene teorije. Soc. psihijat. Vol. 48 (2020) Br. 1, str. 50-71.



osjecaji stalnost koja je ve¢inom ,centrirana“
izmedu tri osjecajne dihotomije (ugoda/neu-
goda, napetost/opustenost i energiziranost/
iscrpljenost). Dugotrajna stanja odredenog
raspoloZenja su homeostatski osjecaji, prije

nego emocije.

Damasio i Barrett drze da su homeostatski
osjecaji (za Barrett afekti) stalno prisutni. Na
tom tragu Adolphs isti¢e nuznost valencije i
skalabilnosti koje on naziva gradevnim blokovi-
ma emocija, ali sustinski odgovaraju konceptu
homeostatskih osjeéaja. Svo troje slazu se da
se emocija stvara ili gradi od vise razli¢itih ele-
menata, te da ni jedna emocija nije ultimativno

esencijalni fenomen.

Drugo, suprotno Pankseppu, ne treba dijeliti
emocije na primarne (bazi¢ne) i sekundarne
i socijalne, ni taksativno navoditi to¢an broj
koje ¢ovjek treba imati u svom repertoaru.
Za mozak-um nema podjele na primarne i
sekundarne, to je dogovorni jezi¢ni koncept
koji nema utemeljenja u neuroznanstvenim
istrazivanjima, a individualne razlike u emoci-
onalnom repertoaru uvijek postoje te neki ljudi
barataju s veéim repertoarom emocija, a neki

s manjim.

Trece, emocije, koliko god bile ,,pogonsko go-
rivo“ naeg uma, u stvari su samo jedan od tri
mentalna nazivnika za sadrzaje koje moZzemo
imati na (svjesnom) umu - percepcija, kognicija
i afekti. Drugi mentalni fenomeni, poput ko-
gnicije (misljenje, u¢enje i sjecanje, odluéivanje,
itd.) su takoder iznimno vazni za razumijevanje
funkcioniranja uma. Ne samo da emocije izazi-
vaju misli i ponasanje, ve¢ i misli i ponaganje
mogu izazivati emocije (20). Postoje kruzne
petlje medu tim pojavama, a nag mozak kori-
sti sve kapacitete uma da bi stvorio optimalnu
adaptivnu situaciju u zivotnim (ne)prilikama
(32,33).

LeDoux (9,15) sukladno s ostalim navedenim
autorima istice zastarjelost termina ,,limbi¢ki

sustav” i njegovo izjedna¢avanje s emocional-

leads to erroneous causality and correlations
(19). Emotions are intermittent phenomena,
usually of short duration, while homeostatic
feelings are largely “centered” between three
sensory dichotomies (pleasure/discomfort,
tension/relaxation, and energization/exhaus-
tion). Long-term states of a certain mood are

homeostatic feelings rather than emotions.

Damasio and Barrett maintain that homeostat-
ic feelings (for Barrett, affects) are constantly
present. Along those lines, Adolphs emphasizes
the necessity of valence and scalability, which
he calls the building blocks of emotions, but
that essentially correspond to the concept of
homeostatic feelings. All three authors agree
that emotion is created or constructed from
many different elements and that no emotion

is ultimately an essential phenomenon.

Second, contrary to Panksepp’s theory, one
should not divide emotions into primary (ba-
sic) and secondary or social, nor specify the
exact number one should have in one’s reper-
toire. For the brain-mind, there is no division
into primary and secondary; it is a contractual
construct that is unfounded in neuroscientif-
ic research, and individual differences in the
emotional repertoire are always present. Some
people possess larger repertoires of emotions

while others possess smaller ones.

Third, emotions, despite being the “propulsion
fuel” of our mind, are in fact only one of three
mental denominators for the content we can
have on our (conscious) mind - perception, cog-
nition, and affect. Other mental phenomena,
such as cognition, including thinking, learning,
memory, and decision making and are also ex-
tremely important for understanding how the
mind functions. Not only do emotions cause
thoughts and behaviors, but thoughts and be-
haviors can also trigger emotions (20). There are
circular loops between these phenomena, and
our brain uses all the mind’s capacities to create
an optimal adaptive situation through life and

both its opportunities and predicaments (32,33).
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nim sustavom, kao i MacLeanov trijunski mo-
zak (4) koji se ¢esto ponavlja i u suvremenoj
literaturi. Emocionalno stanje, svjesnost kon-
cepta emocije i razmisljanje o emociji su tri od-
vojena fenomena, koji potje¢u iz kombinacija
razli¢itih neuralnih krugova i mreza, a LeDoux
smatra da se emocija straha samo odnosi na ko-
gnitivnu reprezentaciju, a da pona$anje i neu-
ralni uzorak i fiziologiju i ponasanje treba zvati
sasvim drugim terminom (zbrka u verbalnim
konceptima i jezi¢nim kategorizacijama emo-
cija i drugih mentalnih fenomena) - ,neuralni
krugovi za preZivljavanje® §to nije isto $to i rije¢
koja spada u verbalni repertoar ,strah®, ,tjesko-

ba“, ,bijes®.

Luiz Pesoa isti¢e da je najbolje emocije gleda-
ti ne kao na zasebne fenomene, ve¢ kao ,pa-
kete®, kognitivno — emocionalne sheme (29).
Isti¢e da bez obzira na privla¢nost dihotomija
za ljudski um dihotomizirati emocije i kogni-
ciju je pretjerana simplifikacija, stoga Pessoa
uvodi kontinuirani okvir u emocionalno-ko-
gnitivnom procesuiranju. U takvom dinamié-
kom okviru, ,emocija“ i ,kognicija“ mogu se
oznaciti u kontekstu odredenog ponasanja, ali
se ne moze precizno mapirati kompartmenta-
lizacijske dijelove mozga. Emocije-kognicija,
unato¢ nagem subjektivnom doZivljaju, nisu
nikada u konfliktu, ve¢ u kompleksnom kon-
tinuitetu. Nadalje, Pessoa isti¢e integraciju
razli¢itih supkortikalnih i kortikalnih krugova
za doZivljaj emocije. Primjer te integracije je
ventralni emocionalni sustav (amigdalno-or-
bitofrontalni dio). Te strukture sudjeluju u
prepoznavanju emocionalnog podraZzaja i pro-
izvode trenuta¢ni automatski emocionalni i

autonomni odgovor.

Uz ventralni postoji i dorzalni emocionalni
sustav (hipokampalno—posteriorno cingu-
larni dio) zaduZen za integriranje svjesnosti.
Efikasna integracija informacija ventralnog
dijela u dorzalni nuZna je za transformaciju
opazenih objekata u one koji se dozivljavaju

emocionalno (31). Takvu istaknutu integraci-

LeDoux (9,15), similarly to other authors, con-
siders the term “limbic system” and its equation
with the emotional system obsolete, as well as
MacLean’s Triune Brain, which is often men-
tioned in contemporary literature. Emotional
state, awareness of the concept of emotion,
and thinking about emotion are three separate
phenomena that arise from combinations of
different neural circuits and networks. LeDoux
states that the emotion of fear should only re-
fer to cognitive representation, and that behav-
ior, neural patterns, physiology, and behavior
should be described by completely different
terms (confusion in verbal concepts and linguis-
tic categorizations of emotions and other men-
tal phenomena) — “neural circuits for survival”
is not the same as a word belonging to the ver-

bal repertoire of “fear”, “anxiety”, and “anger”.

Luiz Pessoa postulates that it is best to contem-
plate emotions not as separate phenomena, but
as “packets” or cognitive-emotional schemes
(29). Regardless of the appeal of dichotomies to
the human mind, dichotomizing emotions and
cognition is an over-simplification. Therefore,
Pessoa introduces a continuous framework in
emotional-cognitive processing. In such a dy-
namic framework, “emotion” and “cognition”
can be labeled in the context of a particular be-
havior, but the compartmentalization parts of
the brain cannot be mapped precisely. Emotions
and cognition, despite our subjective experience,
are never in conflict, but in complex continuity.
Furthermore, Pessoa emphasizes the integra-
tion of different subcortical and cortical circuits
needed to experience emotion. An example of
this integration is the ventral emotional sys-
tem (the amygdala-orbitofrontal part). These
structures participate in the recognition of an
emotional stimulus and produce an immediate

automatic emotional and autonomous response.

In addition to the ventral, there is a dorsal
emotional system (hippocampal - posterior
cingulate part) in charge of integrating con-

sciousness. Effective integration of the ventral
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ju nalazimo kod svih navedenih autora osim

Pankseppa.

Cetvrto, emocije esencijalno nisu nesvjesni, ve¢
svjesni fenomen; evolucija se za to pobrinula
(5,34). Takvo shvacanje nije isklju¢ivo moderna
neuroznanstvena pojava ve¢ se nadovezuje na
psihoanaliti¢ku tradiciju Jacquesa Lacana koja
kaze da se potiskivanje moze javiti prekidanjem
veze izmedu afekta i njemu pripadajuce misli te
je misao ta koja moze biti nesvjesna, ali nikada
afekt (35,36). To se takoder slaZe s nalazom da
su emocije velikim dijelom kognitivizirane; vise
mislimo i pri€amo o emocijama nego ih osje-
¢amo. Taj kognitivni aspekt emocije moze biti
nesvjestan kao $to vidimo u psihoanaliti¢kim
psihoterapijama gdje je dio zadatka terapeuta
upravo osvijestiti, tj. povezati emociju s njenim
disociranim kognitivnim aspektom. Peto, afek-
ti su primarno vezani uz tijelo te tu najbolje
vidimo povezanost tjelesnog i mentalnog koja
se ogleda i u somatoformnim i konverzivnim
poremecajima. Barrett istice da su tijelo, peri-
ferni i sredi$nji Ziv¢ani sustav snazno poveza-
ni u procesuiranju mentalnog, te da osjecaji i
emocije nisu samo reakcija na fizicku bol veé je
to druga strana iste medalje (npr. separacijska
bol ili bol u jakoj Zalosti). Sterling i Laughlin
smatraju da je ,temeljni zadatak mozga [je] da
regulira internalni milje (tijela)....anticipirajuci
potrebe i pripremajuéi se da ih zadovolji i prije

nego $to niknu“ (37).

Mozemo zaklju¢iti da nemamo samo jedan
strah, bijes ili Zalost ve¢ mnostvo dijelom ra-
zli¢itih emocija ovisno o kontekstu dozivlja-
ja. Emocije su konstrukcija svijeta, ne direk-
tna reakcija na svijet, te nisu izazvane samo
eksteroceptivnim putevima koji zahtijevaju
amigdale (38). Emocije bi trebale biti modeli-
rane kao fenomen mozga i tijela u interakciji s
kontekstom. Um nije samo funkcija mozga-ti-
jela, ve¢ fizi¢ckog okruzenja i socio-kulturnog

realiteta.

Ovdje bismo istakli da je emocije najbolje gle-

dati u homeostatskim osjec¢ajima i akcijskim

portion of information into the dorsal is nec-
essary for the transformation of observed ob-
jects into those experienced emotionally (31).
Such prominent integration is found in all of

the above authors except Panksepp.

Fourth, emotions are not essentially uncon-
scious, but rather conscious phenomena; evolu-
tion took care of that (5,34). This notion is not
just a modern neuroscientific phenomenon but
rather continues the psychoanalytic tradition of
Jacques Lacan, who stated that repression may
occur by interrupting the connection between
affect and its corresponding thought. A thought
can be unconscious while affect cannot (35,36).
This also agrees with the finding that emotions
are largely cognitivized; we think and talk about
emotions rather than feel them. This cognitive
aspect of emotion may be unconscious as we
see in psychoanalytic psychotherapies, where
part of the therapist’s task is precisely to make
conscious and link the emotion with its sup-
pressed cognitive aspect, or what Lacan calls
“the signifier”. Finally, affects are primarily re-
lated to the body and it is here that we can best
observe the connection between the physical
and the mental, reflected in somatoform and
conversion disorders. Barrett points out that
the body, both the central and peripheral ner-
vous system, is strongly linked to mental pro-
cessing, and that emotions and feelings are not
just a reaction to physical pain but “the other
side of the coin”, including separation pain or
pain during intense sadness, for instance. Ster-
ling and Laughlin believe that “the basic task of
the brain is to regulate the internal mile (of the
body)... by anticipating needs and preparing to
satisfy them even before they arise” (37).

We can say that we do not have only one fear,
anger, or sadness but a multitude of partly dif-
ferent emotions depending on the context of
the experience. Emotions are a construction of
the world, not a direct reaction to the world,
and they are not triggered only by the extero-
ceptive pathways that require the amygdala
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programima koji ¢ine nagone/motivacije i emo-
cije te razumjeti da su to sve diferencirani feno-
meni. Recimo nagoni/motivacije mogu pokre-
tati ponasanje bez ikakve emocije, krugovi za
prezivljavanje (,survival circuits®) (9,15) mogu
aktivirati bihevioralnu (re)akciju u opasnosti,
a drugi sustavi mozga-uma stvaraju eventualni

osjecaj straha ili bijesa.

Napredak u afektivnoj neuroznanosti u za-
dnjem desetlje¢u znacajan je te je s drugim
granama neuroznanosti, kao $to je kognitivna
znanost, glavni okvir za stvaranje bolje psiho-
logke teorije uma koja bi obuhvatila i psihoa-
naliti¢ku psihoterapiju. Nova paradigma uma
stvorila bi jasniju sliku i to¢nija tumacdenja kako
op¢ih psihologkih fenomena, osjedaja, emoci-
ja, kognicije, pamdenja i percepcije, tako i bolje
objasnjenje psihoterapijskih procesa i njihove
ucinkovitosti u lije¢enju, od psihologkih proble-
ma do psihologkih poremecaja (39). Tako bi psi-
hoanaliti¢ku psihoterapiju mogli definirati kao
specifi¢nu, interpersonalnu (socijalnu), verbal-
nu i neverbalnu, svjesnu i nesvjesnu, afektivnu
i kognitivnu komunikacijsku igru kojom posti-
Zemo emocionalnu ravnotezu i kognitivni sklad
(40).

Sto su emocije? Emocije su bioloski akcijski
programi, utemeljeni na interakciji tijela i
mozga pod stalnim utjecajem kognitivne obra-
de pomocu koncepata i kategorizacija, snaz-
no vezane za memorijske sustave mozga-uma
(41), do neke mjere «plasti¢ne» tako da su pod
utjecajem i procesa ulenja i iskustva, te se od-
vijaju u odredenoj socio-kulturi sa svim svojim

pozitivnim i negativnim kondicioniranjima.

(38). Emotions should be modeled as a brain-
and-body phenomenon interacting with the
context. The mind is not only a function of the
brain-body, but of the physical environment

and socio-cultural reality.

We would like to emphasize that emotions are
best viewed through homeostatic feelings and
action programs that create drives/motivations
and emotions, and that we should understand
that these are all differentiated phenomena.
For example, action programs can trigger be-
havior without any emotion, so we can have
survival circuits (9,15) as a behavioral (re)ac-
tion in danger while other brain-mind systems

create a possible sense of fear or anger.

Advancements in affective neuroscience in the
last decade have been significant and togeth-
er with other branches of neuroscience such
as cognitive science build the main framework
for creating a better psychological theory of the
mind that would also include psychoanalytic
psychotherapy. This new paradigm of the mind
would create a clearer picture and more accurate
interpretations of general psychological phe-
nomena, feelings, emotions, cognition, memory,
and perception, as well as a better explanation of
psychotherapeutic processes and their effective-
ness in treatment, from psychological problems
to psychological disorders (39). Thus, psychoan-
alytic psychotherapy could be defined as a “spe-
cific, interpersonal (social), verbal and nonverbal,
conscious and unconscious, affective and cogni-
tive communication play that achieves emotional

equilibrium and cognitive harmony” (40).

What are emotions? Emotions are biological ac-
tion programs based in the interaction between
the mind and the body, constantly influenced
by cognitive processing through concepts and
categorizations, strongly linked to brain-mind
memory systems (41), to some extent “plastic”
so that they are also influenced by learning and
experience processes and take place in a par-
ticular socio-culture with all its positive and

negative conditioning.
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