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Partea I. Stadiul actual al cunoasterii

Capitolul 1
Procesele afective

Afectivitatea reprezintd forma de manifestare a atitudinii omului fatd de realitatea
inconjurdtoare. Procesele afective sunt cele mai strans legate de personalitate dintre toate
procesele psihice pentru ca sunt intens subiective, originale, unice, permitand individului sa
isi manifeste unicitatea in lume.

Emotiile joaca un rol fundamental in viata afectivd a unui individ deoarece ele sunt
strans legate de trebuinte, de motivatii si pot sta la originea tulburdrilor mentale sau
psihosomatice. Practic, nu existd fenomen psihic cu care procesele afective sa nu se afle n
relatii de interactiune si interdependenta.

Procesele afective, departe de a fi separate de ratiune, constituie o conditie a unei
gandirii corecte.

Capitolul 2
Afectivitatea si tulburarile bipolare

Tulburarea afectiva bipolara (TAB) este una dintre bolile psihice cele mai handicapante. in
randul pacientilor bipolari, divortul, somajul si spitalizdrile recurente sunt toate extrem de
frecvente iar suicidul este de aproximativ 12 -15 ori mai frecvent decat in populatia generala.
Pentru a ameliora mijloacele de tratament trebuie intelese mecanismele care intervin in
patologia tulburarea bipolara, in lucrarea de fata fiind evidentiat faptul cd dereglarea
raspunsului emotional joaca un rol major.

In acest capitol sunt definiti termenii folositi de-a lungul acestei lucriri si sunt expuse
criterile. DSM pentru diagnosticul episodului depresiv, mixt s§i maniacal respectiv de
tulburare afectiva bipolara tip I si II.

Deoarece se considerd ca raspunsul emotional diferd in functie de tipul episodului afectiv,
sunt descrise separat datele din literatura privind raspunsul emotional in cursul episodului
maniacal, depresiv si respectiv mixt. Este destul de raspanditd ipoteza potrivit careia
tulburarea bipolara, definitd de schimbari majore ale dispozitie, implicd trairi emotionale
intense. Dincolo de ipoteza ca tulburarea bipolara este legata de un raspuns emotional mai
intens atat stimuli pozitivi cat si negativi, cercetdrile din ultimii 30 de ani subliniaza ca
tulburarea bipolara este asociata in special de o mai mare reactivitate la stimuli motivationali
sau de recompensa.



Capitolul 3
Mecanisme fiziopatologice ale modificarilor activitatii cerebrale la pacientii cu tulburari
afective bipolare

Nu existd un acord stiintific asupra neuropatologiei si patofiziologiei TAB, agsa cum nu
existd un model animal pentru studiul TAB unanim acceptat de citre comunitatea stiintifica.
Raspunsul clinic al pacientilor cu TAB la medicamente cu mecanisme de actiune centrala
diferitd sugereaza ca simptomele bolii sunt rezultatul unor modificari complexe ale
echilibrului neurotransmitatorilor.

Acest capitol trece in revista principalele studii ale fiziopatologiei tulburarii afective
bipolare, in ceea ce priveste moleculele implicate, anomaliile neuroplasticitatii si refacerii
celulare precum si efectele neurotrofice ale antidepresivelor si timoregulatoarelor.

In ceea ce priveste moleculele implicate este discutat rolul sistemului
monoaminoergic, colinergic, acidul gamma-aminobutiric, glutamatului si neuropeptidelor,
precum si studiile asupra modificarilor cascadelor de semnalizare intracelulard in tulburarea
bipolara: Gs/AMPc, al protein kinazei C, glicogen sintetaz-kinaza 3,factorii neurotrofici si
proteinele anti-apoptotice BDNF si bcl-2, ionii de calciu si functia mitocondriala.

In ceea ce priveste moleculele implicate in anomaliile neuroplasticititii si refacerii
celulare, la pacientii bipolari au fost puse in evidentd modificari ale volumelor cerebrale care
sugereaza moartea celulara si atrofie. Sunt prezentate studiile asupra acestor modificari la
nivelul diferitelor arii corticale si a nucleilor subcorticali.

Sunt discutate apoi efectele neurotrofice ale antidepresivelor si timoregulatoarelor, si
modificarile imagistice la pacientii cu TAB tratati fata de cei fara tratament.

Partea II. Cercetari personale

Capitolul 4-6
Studiul emotiilor

Prima conditie pentru a putea studia reactivitatea emotionald este aceea de a putea
induce stari emotionale specifice. Studiul emotiilor intdmpind dificultati inerente deoarece
emotiile implica trairi subiective. Diferite metode de inducere emotionald au fost dezvoltate in
laboratoarele de cercetare pentru a produce stiri emotionale mai mult sau mai putin artificial.
Sunt prezentate procedeele de inducere cele mai utilizate precum si cele mai raspandite
metode electrofiziologice pentru cuantificarea starilor emotionale induse.

Astfel, metodele simple de inducere cuprind tehnici verbale, fragmente muzicale,
fotografii si secvente de film, rapelul autobiografic si imaginatia ghidata. Procedeele
complexe reprezintd o asociere a doud sau mai multor tehnici simple.

Obiectivul acestui studiu este studiul reactivitatii emotionale folosind parametrii
fiziologici si subiectivi la pacientii cu TAB aflati intr-o perioadd eutimica a bolii fatd de cei
aflati in episod acut, depresiv sau maniacal folosind o metoda de inducere emotionald mai
complexd, prin vizionarea unor extrase de film cu valente emotionale diferite, pozitiva,



negativa si respectiv neutrd. Aceasta dubla evaluare a trdirii emotionale, pe de o parte prin
reactiile electrofiziologice iar pe de alta prin experienta subiectiva se impune deoarece relatia
dintre cele doud aduce informatii complementare §i permite o viziune globald a procesului
afectiv.

Materiale si metoda

Dupa ce va fi expusd modalitatea de recrutare a participantilor, (N=162), va fi descris
protocolul experimental corespunzatoare obiectivului propus: acela de inducere a emotiilor
prin vizionarea unor extrase de film, pentru a studia reactivitatea emotionald folosind
parametrii fiziologici si subiectivi la pacientii cu TAB aflati intr-o perioadad eutimica a bolii in
comparatie cu pacientii aflati in episod acut, (depresiv sau maniacal).

Vor fi descrise apoi instrumentele utilizate in cadrul acestui protocol experimental,
pentru obtinerea celor doua tipuri de parametri, subiectivi si obiectivi.

Rezultate: Prima ipotezd a studiului a fost validata: vizionarea secventelor de film a
indus o emotie usor de recunoscut si de evaluat din punct de vedere al tonalitatii si intensitatii
acesteia si a declansat o variatie a parametrilor fiziologici inregistrati (frecventa cardiaca si
conductanta cutanatd).

Cea de a doua ipotezd a studiului, privind evidentierea unei hiperreactivitati
emotionale in relatie cu starea clinicd a participantilor a fost partial validatd prin rezultatele
semnificative statistic obtinute in analiza parametrilor subiectivi dar nu s-au gasit diferente
semnificative statistic in analiza parametrilor electrofiziologici.

Dezvoltarea unor protocoale experimentale noi in care emotiile sa fie studiate si n
ambulatoriu este necesard pentru intelegerea proceselor afective si a conceptului de
reactivitate emotionald

Capitolul 7
Studiu aditional. Implicarea caii L-Arginina/NO/cGMP in efectele antidepresive ale
litiului In paradigma inotului fortat la soareci

In studiul de fati a fost evaluat efectul antidepresiv al litiului si implicarea caii L-
Arginind/NO/cGMP intr-un protocol experimental utilizand paradigma inotului fortat la
soareci.

Experimentele s-au efectuat pe soareci de sex masculin, proveniti de la Centrul de
Medicind Experimentala si Aptitudini Practice al Universitatii de Medicind si Farmacie ,,Iuliu
Hatieganu” Cluj-Napoca. Structura loturilor si etapele experimentelor sunt prezentate in
cadrul capitolului Materiale si Metoda (12.2).

Implicarea caii L-Arginind/NO/cGMP a fost evaluatd prin studiul efectelor
administrarii unor doze subterapeutice de inhibitor al NO sintetazei, L-NAME si respectiv de
inhibitor de guanil ciclaza, ODQ in combinatie cu litiul.



Administrarea acutd a litiului in paradigma notului fortat la soareci a dus la
diminuarea duratei imobilitatii, efect dependent de doza administrata.

Atunci cand este administratd dozad subterapeutica de inhibitor al NO sintetazei, L-
NAME, respectiv cu un inhibitor de guanil ciclaza, ODQ 1n combinatie cu litiul, se observa
potentarea efectelor sale antidepresive, obtindndu-se scaderi ale duratei imobilitatii la testul
inotului fortat.

Aceste date aratd implicarea caii L-Arginina-NO-cGMP in efectele antidepresive ale
litiului si sugereaza totodatd ca administrarea inhibitorilor NOS concomitent cu litiul ar putea
constitui o pista terapeutica in tratarea depresiei. Totodata, deoarece tratamentul episodului
depresiv necesita mai multe luni de tratament medicamentos, sunt necesare studii ulterioare
asupra efectelor administrarii cronice ale litiului.

Capitolul 8
Concluzii generale
8.1. Obiectivul acestei lucrari-declansarea unor stiri emotionale si studiul reactivitatii
emotionale folosind parametrii fiziologici si subiectivi la pacientii cu TAB aflati intr-o
perioada eutimica a bolii fatd de cei aflati in episod acut, depresiv sau maniacal folosind
metoda de inducere prin vizionarea unor extrase de film a fost atins.

8.2. Protocolul de inducere a emotiilor prin secvente de film este valid, acestea inducand o
emotie reperabild de cétre subiect, prin implicarea lui atat prin imagine cat si prin sunet.

8.3. Vizionarea secventelor de film a indus o emotie usor de recunoscut si de evaluat din
punct de vedere al tonalitdtii §i intensitatii acesteia $i a declansat o variatie a parametrilor
fiziologici inregistrati (frecventa cardiaca si conductanta cutanatd).

8.4. Imaginile neutre sunt evaluate ca fiind mai placute si mai emotionante de catre lotul
pacientilor cu TAB aflati in perioada de remisie fata de lotul subiectilor control. Reactivitatea
emotionald masuratd cu ajutorul conductanta cutanata si frecventa cardiaca sunt similare intre
grupul pacientilor cu TAB aflati in perioada de remisie si lotul subiectilor control.

8.5. Lotul pacientilor cu TAB aflati in episod maniacal considerd mai emotionante decét
pacientii cu TAB aflati in perioada de remisie toate cele trei tipuri de secvente de film
(pozitive, negative respectiv neutre).

8.6. Lotul pacientilor cu TAB aflati in episod depresiv are tendinta de a acordd un scor mai
mic imaginilor pozitive §i respectiv neutre comparativ cu lotul pacientilor cu TAB aflati in
perioada de remisie.

Intensitatea emotiilor suscitate de secventele negative este comparabild intre cele doua loturi.

8.7. Analiza parametrilor fiziologici in timpul vizionarii filmelor a aratat variatii semnificative
statistic fatd de perioada de relaxare atdt ale conductantei cutanate cat si ale frecventei
cardiace dar fara a se evidentia diferente semnificative intre cele patru loturi de participanti.



8.8. Din analiza efectului tratamentului asupra activarii fiziologice a reiesit un efect
semnificativ statistic al neurolepticelor si antidepresivelor asupra conductantei cutanate dar nu
si asupra frecventei cardiace.

8.9. In validarea secventelor de film pentru inducerea emotiilor trebuie tinut cont de contextul
cultural specific care ar putea influenta alegerea si cuantificarea tipului de emotie indus de
fiecare secventa. Impactul cultural se manifesta in special in declansarea emotiilor pozitive de
amuzament, umorul avand trasaturi specifice fiecarei culturi.

8.10. Evaluari ale subiectilor in viata de zi cu zi si pe intervale mai lungi de timp sunt
obligatorii pentru a stabili validitatea rezultatelor de laborator in domeniul cercetarii
afectivitatii. Cu toate acestea, poate cd cel mai mare risc pentru validitatea masuratorii in
conditii de laborator este starea artificiala de inducere a emotiilor, inerenta acestui cadru.

8.11. Dezvoltarea unor protocoale experimentale noi in care emotiile sd fie studiate si in
ambulatoriu este necesara pentru intelegerea proceselor afective si a conceptului de
reactivitate emotionala.

Din studiul preclinic aditional privind « Implicarea cdii L-Arginind/NO/cGMP 1in efectele
antidepresive ale litiului 1n paradigma inotului fortat la soareci » rezultd urmatoarele
concluzii :

8.12. Administrarea acuta a litiului in paradigma inotului fortat la soareci a dus la diminuarea
duratei imobilitatii, efect dependent de doza administrata, semnificativ statistic pentru doze de
30 si respectiv 100 mg/kg corp.

8.13. Atunci cand este administratd o doza subterapeutica de inhibitor al NO sintetazei, L-
NAME, respectiv cu un inhibitor de guanil ciclazd, ODQ 1n combinatie cu litiul, se observa
potentarea efectelor antidepresive ale acestuia din urma, obtindndu-se scaderi ale duratei
imobilitatii la testul Tnotului fortat.

8.14. Modelele animale sunt instrumente indispensabile in cadutarea unor noi alternative
terapeutice si pentru a furniza detalii asupra mecanismelor patofiziologiei tulburarilor
afectivitatii. Ca o completare a cercetarii clinice, studiile preclinice sunt necesare pentru a
descoperi mecanismele intime care stau la baza efectului terapeutic, pentru a le putea modela
prin asocierea cu alti compusi.

8.15. Totodata, sunt necesare studii pe alte animale si utilizarea altor protocoale experimentale
este necesara pentru a identifica mecanismul exact al implicarii caii L-arginind-NO- cGMP in
efectele antidepresive ale litiului.

8.16. Aceste date arata implicarea caii L-Arginina-NO-cGMP 1n efectele antidepresive ale
litiului i sugereaza totodata ca administrarea inhibitorilor NOS concomitent cu litiul ar putea
constitui o pistd terapeutica in tratarea depresiei. Totodata, deoarece tratamentul episodului
depresiv necesitd mai multe luni de tratament medicamentos, sunt necesare studii ulterioare
asupra efectelor administrarii cronice ale litiului.
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Part I. The current state of knowledge
Chapter 1
Affective processes

Affectivity is the form of manifestation of human attitude towards the surrounding
reality. Affective processes are most closely related to the personality of all mental processes
that are highly subjective, original and unique, allowing individuals to express their
uniqueness in the world.

Emotions play a key role in emotional life of an individual because they are closely
related to needs, motivations and may be the origin of mental or psychosomatic disorders.
Basically, it doesn’t exist a psychological phenomenon with whom affective processes may
not be in a relationship of interaction and interdependence.

Affective processes, far from being separated from reason, is a prerequisite for a
correct thinking.

Chapter 2
Affectivity and bipolar disorder

Bipolar affective disorder (TAB) is one of the most disabiliting mental illness. Among
bipolar patients, divorce, unemployment and recurrent hospitalization are all very common
and suicide is about 12 -15 times more frequently than in the general population. For
improving the treatment, the mechanisms involved in the pathology of bipolar disorder must
be understood. In the present study it was shown that the disregulation of emotional response
plays a major role. The psychiatric terms used throughout this work and the DSM criteria for
diagnosis of depressive episode, mixed and manic bipolar affective disorder that type I and II
are exposed.

Since it is considered that emotional response varies depending on the episode
affective, it is described separately the literature on emotional response during every kind of
episode-manic, depressive and mixed. There is a widespread assumption that bipolar
disorder, defined by major changes of mood, involve intense emotional experiences. Beyond
the assumption that bipolar disorder is linked to a greater emotional response to both positive
and negative stimuli, research from the past 30 years underlines that bipolar disorder is
particularly associated with a greater responsiveness to motivational stimuli or reward.

Chapter 3
Pathophysiological mechanisms of changes in brain activity in patients with bipolar
affective disorder

There is no scientific agreement on neuropatology TAB and pathophysiology, as no
animal model for studying the TAB unanimously accepted by the scientific community.
TAB patients’s clinical response to drugs with different mechanisms of action suggests that
the central symptoms are the result of complex changes in the balance of neurotransmitters.
This chapter reviews the main studies of the pathophysiology of bipolar affective disorder, in



terms of molecules involved, and the abnormalities in the neuroplasticity and the neurotrophic
effects of antidepressants and mood stabilzers.

Regarding the role of molecules involved it is discussed the role of monoaminoergic
system, cholinergic, gamma-aminobutyric acid, glutamate and neuropeptides and the
abnormalities on intracellular signaling cascades that occured in bipolar disorder: GS / AMPc,
protein kinase C, glycogen synthase kinase 3, neurotrophic factors and anti-apoptotic protein
Bcl-2 and BDNF, calcium ions and the altered mitochondrial function.

Bipolar patients have changes in volumes of brain in different cortical and subcortical
areas suggesting cell atrophy and death.

Then the neurotrophic effects of antidepressants and mood stabilizers are than
discussed and comparing the changes in patients with treatment to those without treatment.

Part II. Personal research
Chapter 4 -6
Emotions study

The first condition to study emotional reactivity is to be able to induce specific
emotional states. Difficulties in the emotion research field are inherent because emotions
involve subjective feelings Various methods of emotional induction have been developed in
research laboratories to produce emotional states more or less artificial. There are described
the best emotion induction techniques and most used electrophysiological methods for
quantification.

Thus, simple techniques of emotion induction include verbal, musical excerpts, photos
and video clips (8), guided autobiography and imagination. Complex techniques are a
combination of two or more simple techniques.

The aim of this work is the study of emotional reactivity using physiological and
subjective parameters in eutimic BPD patients compared with patients in a manic or a
depressive state and controls using a emotional technique, by watching some video excerpts
with different emotional valences (positive, negative and neutral).

Materials and methods: After being exposed to how to recruit participants (N = 162),
the corresponding experimental protocol described goal: the induction of emotion by
watching some video extracts to study emotional reactivity using physiological and subjective
parameters in BPD eutimic patients compared with patients in acute episode, manic or
depressive. It will be then described the tools used in this experimental protocol, to obtain two
types of parameters, subjective and objective.

Results: The experimental protocole was validated: watching video sequences induced
a recognizable emotion in terms of valence and intensity and triggered a change in
physiological =~ parameters  recorded  (heart rate and skin  conductance).
The hypothesis of emotional hiperreactivity in relation to clinical status of participants was
partly validated by statistically significant results obtained in the analysis of subjective
parameters but have not found statistically significant differences in the analysis of
electrophysiological parameters.



Development of new experimental protocols that emotions should be studied and
patient is necessary for understanding affective processes and to better define the concept of
emotional reactivity.

Chapter 7
Additional study. The L-Arginina/NO/cGMP pathway involving in the antidepressant
effects of lithium in mice forced swim paradigm

In the present study it was assessed antidepressant effect of lithium and its
involvement in the L-Arginina/NO/cGMP pathway in an experimental protocol in mice using
forced swim paradigm.

Experiments were performed on male mice, derived from the Center for Experimental
Medicine and practical skills of the University of Medicine and Pharmacy Cluj-Napoca. The
groups’ composition and the steps of the experiment are presented in the chapter Materials
and Method (12.2).

The involvement of L-Arginind/NO/cGMP pathway was assessed by evaluating the
effects of subtherapeutic doses of NO synthase inhibitor L-NAME and guanylate cyclase
inhibitor, respectively, ODQ in combination with lithium. Acute administration of lithium in
the forced swim paradigm in mice reduced immobility times, with a dose-dependent effect.
When subtherapeutic dose of NO synthase inhibitor L-NAME, respectively guanylate cyclase
inhibitor, ODQ was administered in combination with lithium is observed potentiation of its
antidepressant effects, achieving reductions in immobility times at forced swimming test.

These data show the involvement of pathway L-Arginine-NO-cGMP in the lithium
antidepressants effects and also suggests that NOS inhibitors administered concomitantly with
lithium therapy could be a an option to improve treatement eficacy (15).. However, because
the treatment of an depressive episode requires several months, further studies on the effects
of chronic administration of lithium are needed.

Chapter 8
General conclusions

8.1. The aim of this work to study emotional reactivity using physiological and subjective
parameters in patients with TAB using the viewing of video extracts as the emotion induction
technique was achieved.

8.2. The experimental protocol for emotion induction using video sequences is valid, because
it induced an emotion, involving the subjects both by the image and sound.
8.3. Watching video sequences induced a recognizable and evaluable emotion in terms of
valence and intensity and it triggered a change in the physiological parameters (heart rate
and skin conductance).

8.4. Neutral images are evaluated as more pleasant and more exciting by the group of eutimic
bipolar patients when compared to control group subjects. Emotional reactivity measured by
skin conductance and heart rate is similar between patients this two groups.
8.5. BPD patients in a manic episode considered as more exciting all three types of video
sequences (positive, negative, neutral).



8.6. BPD patients in a depressive episode tended to give a lower score for positive and neutral
images when compared with eutimic bipolar patients. Emotions raised by the negative
sequence are similar in the two groups.

8.7. The analysis of physiological parameters during the movie showed statistically significant
changes compared to the relaxation for both skin conductance and heart rate but did not show
significant differences between the four groups of participants.
8.8. Analyzing the effect of treatment on physiological activation showed a statistically
significant effect of neuroleptics and antidepressants on skin conductance but did not affect
heart rate.

8.9. The specific cultural contex must be take into account in the emotion induction protocol.
Cultural impact is particularly evident in triggering positive emotions, as humor is a well
known culture-specific feature.

8.10. Ratings in everyday life and longer intervals of time are required to determine the
validity of laboratory results. However, perhaps the greatest risk for the validity of emotion
induction and measurement in laboratory condition is the inherent artificial condition.

8.11. Development of new experimental protocols in and outside the laboratory must be
studied to better understant the affective processes and the concept of emotional reactivity.

From the additional preclinical study, "Involvement of the L-Arginind/NO/cGMP pathway in
the antidepressant effects of lithium in mice forced swim paradigm" results the following
conclusions:

8.12. Acute administration of lithium in the forced swim paradigm in mice reduced
immobility times, with a dose-dependent effect, statistically significant for doses of 30 and
100 mg / kg.

8.13. When subtherapeutic dose of NO synthase inhibitor L-NAME, respectively guanylate
cyclase inhibitor, ODQ was administered in combination with lithium is was observed a
potentiation of its antidepressant effects, producing reductions in immobility times at forced
swimming test.

8.14. Animal models are indispensable tools in the search of new therapeutic alternatives and
to provide details on the pathophysiology of bipolar disorder. As a complement of the clinical
research, clinical trials are needed to discover the intimate mechanisms underlying the
therapeutic effect of drugs and the possibility to modelate them by associating with other
compounds.

8.15. However, further studies, using different animal species and different experimental
models, are needed to verify the exact mechanism of L-arginine-NO-cGMP pathway in the
antidepressant- like effects of lithium.

8.16. These data show the involvement of pathway L-Arginine-NO-cGMP in the effects of
lithium and antidepressants also suggests that NOS inhibitors administered concomitantly
with lithium therapy could be a trail to treat depression. However, because treatment
depressive episode requires several months of medical treatment, further studies are needed
on the effects of chronic administration of lithium.
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