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Mozdani  organski  psibosindrom  (MOPS) je u  psihijatriji i
nenronankama dijagnosticki entitet utemeljen na disfunkcifi Rognicije, a
poskdica je organskog ostelenja moga dispergno  multikanzalno.
Savremenom imidging dijagnostikom najieste je i dokagivano ostecenje
mosga kao i gubitak neuronskog kvantuma u MOPS-y. Nase
istragivanje je wusmereno na utvrdivanje alteracije biogenih amina’
(serotonina ¢ dopamina) i njibovih metabolita u bolesnika sa MOPS-
om. Studsja obubvata bolesnike dijagnostikovane kao MOPS sa
kanzgalninm oslelenjem mogga infarktnom legijom (grupa A), bolesnike
sa dugovremenom oupotrebom alkohola (grupa B), kav i kontrolnu
grapu (K). Ako je likvor unutrasnja mikrosredina moga, odnosno
nenrona, onda nivo I osilacije koncentracije serotonina, dopamina i
njthovib metabolita u likvoru moraju Rolerirati sa psibometrijsks
utvrdenim Rognitivnim oStelenjem. Ovim istragivanjem je dokazana
povezanost neurometabolitkog ¢ nenrobiobemijskog disbalansa u likvoru
sa disfunkcijom kognicfe kod svib ispitanika: u grupi sa oStelenjem
mogga ishemijom i u grupi sa oStecenjem mozga alkobolon.

Kljucne reci: serotonin, dopamin, cerebrm;bma/na tecnost,
alkoholizam, ishemija moga

UuvoD

Mozdani organski psihosindrom (MOPS) je sve cedce
dijagnosticko opredeljenje u psihijatrijskoj praksi zahvaljujudi
razvoju dijagnostickih procedura (EEG, CT i MR endokranijuma) i
savremenenih biohemijskih metoda. Dijagnosticka sustina MOPS-a
je psihometrijsko utvrdivanje oSteéenc kognicije 1 saznanja o
spoljadnoj i unutrainjoj realnosti tih bolesnika. Kognicija i ukupno
mentalno <¢oveka su funkcionalni odnos stalne integrativne
delatnosti mozga, osnovnog mozdanog kompartmana - neurona,
odnosno sveukupnog ncuronskog kvantuma (2, 10). Narusenost
neuronskog integruma i funkcije mozga, a posebno gubitak mase
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ncurona smréu u raznim stanjima mozdanog oS$teéenja, ima kao
obaveznu posledicu kognitivau disfunkciju, kako kompleksnu, tako i
pojedinac¢nih saznajnih funkcija. Zbog ishemicnih lezija mozga ili
alkoholizma dogada se tipi¢na difuzna redukcija neuronskog broja.

Ovakva oSte¢enja mozga pored neurolo$kog deficita imaju
izrazene poremecaje mentalnog sklada u funkcionisanju ukupnog
psihickog (4, 8). Pored citoloskog ostecenja mozdanog tkiva danas
se izucava 1 govori o neurotransmiterskom 1 neurometabolickom
ostecenju, kako kod ishemije mozga, tako i kod prekomernog
konzumiranja alkohola (8, 9, 7). Biogeni amini serotonin i dopamin
bili su prvi za koje je predpostavljeno da participiraju u neuronalnoj
leziji. Oni su istovremeno i neurotransmiteri i vazoaktivne supstance
sa preciznom ulogom nc samo u cercbralnoj cirkulaciji, veé¢ 1 u
metabolizmu mozga (1). U ostecenju neurona bilo ishemijom ili
alkoholom, nedostatak energetskih metabolita ne izaziva promene
samo u jonskoj homeostazi, ve¢ dovodi i do nagomilavanja krajnjih
produkata glukoze (laktat, piruvat, CO,, adenozin), oslobadanja
aminokiselinskih  transmitera  (glutamat, aspartat, GABA) i
monoaminergiénih  neurotransmitera  (dopamin, noradrenalin,
serotonin). Verovatno je ovo oslobadanje posledica ekstraceluarnog
povecanja koncentracije jona kalijuma, ulaska kalcijumovih jona u
¢eliju i ubrzavanja procesa praznjenja neurotransmiterskih vezikula u
trenutku  kada su mehanizmi presinaptiskog preuzimanja i
metaboli¢ke inaktivacije transmitera inhibirani. Jon kalijuma kao i
adenozin, dopamin, noradrenalin i serotonin su svaki za sebe snazni
aktivatori membranske adenilat-ciklaze (3, 5, 6).

Nase istrazivanje je zasnovano na dokazivanju povezanosti
oscilacija poremecenog neurobiohemizma mozga i stepena o$tecenja
kognicije, kod bolesnika sa lediranim mozgom ishemijom ili
alkoholom.

CIL] RADA

Istrazivacki cilj ovog rada je da sc kod bolesnika sa
verifikovanim MOPS-om, nastalim kao posledica ishemije mozga ili
alkoholizmom, u bolni¢kim wuslovima, utvrdi korelacija nivoa
dopamina, serotonina i njihovih metabolita u likvoru sa stepenom
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osteéenja kognitivnih funkcija.
METODOLOGIJA ISTRAZIVANJA

Istrazivanje je sprovedeno u hospitalnim uslovima Bolnice za
cerebrovaskularne bolesti “Sveti Sava”, Zavodu za lecenje bolesti
zavisnosti 1 Institutu za biohemiju medicinskog fakulteta u
Beogradu. Za postizanje istrazivackih ciljeva sproveli smo
metodolosku eksploraciju u istrazivanim grupama bolesnika. Svi
pacijenti, kako u istrazivanim tako i u kontrolnoj grupi bili su
muskog pola, starosne dobi 55 do 65 godina. Istrazivanu grupu A
¢inili su bolesnici sa klinickom dijagnozom MOPS (30 bolesnika),
grupu B (12 bolesnika) alkoholi¢ari, a kontrolnu grupu K bolesnici
bez dokazane lezije mozga i bez kognitivnih disfunkcija (10
bolesnika).

U istrazivanju su kori§éeni slediéi istrazivacki metodi: 1.
Metod klinickog i laboratorijskog pregleda 1 psiholosko-
psihometrijskog testiranja; 2. Stastisticka obrada dobijenih podataka
i rezultata istrazivanja.

Za postavljanje  dijagnoze MOPS-a  primenjivana su
neurofizioloska i neuroradioloska ispitivanja (EEG, CT i MR
mozga). Dijagnoza alkoholizma je postavljana na osnovu
dijagnostickih  kriterijuma iz DSM III-R. Za odredivanje nivoa
osteéenja  kognicije  koriséeno  je  psiholosko-psihometrijsko
testiranje: modifikovani “Hachinski ishemic score”, WB SP forma i
Bentonov test vizuelne percepcije. Likvor je lumbalnom punkcijom
uziman od pacijenata u koli¢ini od 2 ml, neposredno nakon
utvrdivanja da ispunjavaju dijagnosti¢ke kriterijume, zamrzavan i
jednovremeno analiziran metodom HPCL. Dobijeni rezultati su
obradeni primenom statisticke metodologije za ovakva istrazivanja.

REZULTATI ISTRAZIVAN]JA

Nisu nam iz literature poznate studije u kojima su istrazivani
obim, stepen ili posebnost oSteéenosti kognicije u alkoholicara i
bolesnika sa mozdanom ishemijom (MOPS) i njihovo koreliranje sa
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metabolizmom biogenih amina u mozgu.

Kod bolesnika A grupe (MOPS), B grupe (alkoholocari) i K
grupe (kontrola), primenjeno je psiholosko testiranje pojedinih
kognitivnih funkcija (paZnje, upamdivanja, pisanja i crtanja,
odlozenog pamdenja) modifikovanim testom “Hachinski ishemic
score”, WB SP forme i Bentonov test vizuelne percepcije. Dobijene
rezultate smo gradirali prema obimu o$tecenja kognicije kao tesko,
srednje i lako, §to je prikazano Tabelom 1.

Tabela 1. Distribucija stepena o§teéenja kognicije.

GRUPE

OSTECENJE KOGNICIJE A B K

n 0/0 n 0/() n 0/0
Tesko (ispod 10 poena) 22 73,0 3 25,0 - -
Srednje tesko (10 - 20 poena) 8 27,0 7 58,0 - -
Lako (21 - 24 poena) - - 2 17,0 - -
Bez odtecenja (25 - 30 poena) - - - - 10 | 100
UKUPNO 30 100 12 100 10 | 100

p < 0,001

Gradacija oSteéenja kognicije je izvr§ena na osnovu rezultata
ostvarenih na testovima: tesko oSteéenje kognicije imaju bolesnici
koji nisu ostvarili 10 poena na testovima. Srednje tesko oStecenje
imaju bolesnici ¢iji je zbir poena bio od 10 do 20. Lako ‘osteéenje
kognicije postoji kod pacijenata sa ostvarenih 21 do 24 poena. Bez
ostecenja kognicije su oni sa skorom od 25 do maksimalnih 30
poena.

Iz Tabele 1. uocava se da tesko osSteéenje kognicije imaju 22
bolesnika ili 73% iz ispitivane grupe A (bolesnici sa ishemijom
mozga) 1 samo 3 bolesnika ili 25% iz ispitivane grupe B
(alkoholic¢ari); nema utvrdenog teskog ostecenja kognitivnih funkcija
medu bolesnicima kontrolne grupe K. Srednje tc§ko oStecenje
kognicije utvrdeno je kod 8 (27%) bolesnika ispitivane grupe B, u
kontrolnoj grupi K nema bolesnika sa srednje teskim oSte¢enjem
kognitivnih funkcija. Lak stepen os§te¢enja kognitivaih funkcija nema

nijedan bolesnik iz ispitivane grupe A niti iz kontrolne grupe K, a
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dva bolesnika ili 17% iz ispitivane grupe B imaju lako oS$teéenu
kogniciju. Odsustvo o$tecenja kognitivnih funkcija su pokazali svih
10 (100%) bolesnika kontrolne grupe K i nijedan bolesnik iz
ispitivanih grupa A i B.

Tabela 2. prikazuje nivo serotonina i njegovih metabolita u
likvoru bolesnika iz ispitivanih grupa (A i B) i kontrolne grupe (K).

Tabela 2. Nivo serotonina i njegovih metabolita u likvoru bolesnika.

GRUPE p
SEROTONIN A B K A:B
5-HT (pmol/ml) 69,3 & 4,9%(30) | 69,9 ¢ S, 1%(12) | 48,9 ¢ 4,8*(10) | >0,05
5-HIAA (pmol/ml) 74,0 4 7,2%(30) | 96,8 4 4.2%(12) | 45,1 4 9,3*(10) | >0,05
5-HIAA/5-HT (5-HTT) | 1,1(30) 1,6(12) 0,9 (10) <0,05

Sadrzaj 5-HT serotonina u likvoru bolesnika ispitivanih grupa
A1 B (MOPS i alkoholizam) je znacajno poviSenog nivoa u odnosu
na sadrzaj 5-HT u likvoru bolesnika kontrolne grupe K. Potvrdena je
visoka znacajnost statisticke razlike 5-HT u bolesnika ispitivanih
grupa A 1 B u odnosu na grupu K. (p<0,05). Sadrzaj metabolita
serotonina 5-HIAA wu likvoru bolesnika ispitivanih grupa A i B
znacajno je povisen u odnosu na kontrolnu grupu. Nivo metabolita u
likvoru ispitivane grupe A (MOPS) znacajno je visi u odnosu na nivo
u likvoru bolesnika ispitivane grupe B (alkoholicari). Potvrdena je i
visoka statisticka znacajnost razlike nivoa 5-HIAA u likvoru
bolesnika ispitivanih grupa A i B u odnosu na kontrolnu grupu, dok
je izmedu ispitivanih grupa p<0,05.
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Grafikon 1.: Mctaboli¢ki obrt serotonina (5-HIAA/5-HT).
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Metaboli¢ki obrt serotonina je poviSen u likvoru bolesnika
ispitivanih grupa A i B u odnosu na kontrolnu grupu, a posebno u
likvoru bolesnika ispitivane grupe B (alkoholicari) sa potvrdenom
statisti¢ki znacajnom razlikom (p<0,05).

Metabolizam dopamina kao i sadrzaj metabolita ovog
monoamina DOPAC i HVA u likvoru bolesnika ispitivanih grupa A i

B i kontrolne grupe K prikazan je na Tabeli 3.

Tabela 3. Nivo dopamina i njegovih metabolita u likvoru bolesnika.

DOPAMIN GRUPE p
A B K A:B
DOPAC(pmol/ml) | 93,3 ¢ 5,8%(30) 98,0 ® 10,3*(12) | 49,0 ¢ 5,0(10) >0,05
HVA (pmol/ml) | 267,0 ¢ 21,05(30) | 278,1 ¢ 11,4*(12) | 141,04 21,0(10) >0,05
DOPAC + HVA [ 361,2 & 15,4%(30) [ 376,1 @ 12,8*(12) | 190,0 ¢ 14,3(10) | <0,05
Statisticki je potvrdena znacajna razlika nivoa sadrzaja
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dopamina i njegovih metabolita u likvoru bolesnika ispitivanih grupa
A i B u odnosu na kontrolnu grupu. Nema statisticki znacajnih
razlika nivoa ispitivanih metabolita u likvoru medu ispitivanim grupa
A i B. Mectaboli¢ki obrt dopamina je povisen u likvoru bolesnika
ispitivanih grupa A 1 B u odnosu na kontrolnu grupu K, ali bez
potvrdene statisticke znacajnosti razlika (p<0,05).

ZAKLJUCAK

Ostedenje mentalnog sklada kognicije u bolesnika sa MOPS-
om (zbog mozdane ishemije ili alkoholizma), odraz je metaboli¢kih
ncuronskih disfunkcionalnosti, ali i redukcije neuronskog kvantuma.
Nas zakljucak je, samo rezultatima potvrdena istrazivacka hipoteza,
da stepen kognitivnih oSte¢enja  MOPS-a prati 1 poremedaj
metabolickog obrta serotonina 1 dopamina u mozgu tih bolesnika.

Dr Aleksandar Aleksié', psihijatar, Bolnica “Sveti Sava”, Beograd
Nenad M. Nenadovic,

Dr Jasna Janci¢-Stefanovié, dediji psihijatar, Klinika za neurologiju i
psihijatriju za decu i omladinu, Beograd

Dr Milutin M. Nenadovié, psihijatar, profesor Medicinskog fakulteta
u Beogradu, direktor Klinike za neurologoiju i psihijatriju za decu i
omladinu

Dr Tanja Stri¢evié, Bolnica “Sveti Sava”, Beograd
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METABOLIC BRAIN CIRCULATION OF SEROTONINE
AND DOPAMINE IN PATIENTS WITH BRAIN ORGANIC
PSYCHOSYNDROME.

Aleksandar Aleksi¢, Nenad M. Nenadovié, Jasna Jancic-
Stefanovié,
Milutin M. Nenadovié, Tanja Stri€evié

Brain organic psychosyndrome (BOPS) in psychiatry and nenroscience
represents an entity based on cognition dysfunction, arisen as a result of
multicausal brain damage dispersion. Contermporary imaging diagnostic
mostly proves the alferation of biogenic amins (serotonine and dopamine)
and their metabolotes in patients with BOPS. Two groups of patients
are treated and compared to the control group of patients with BOPS
diagnosis and causal brain damage by infarction lesions (group A) and
long-time alcohol abuse patients (group B). In lignour of internal brain
microenvironment and neurones levels and osillations of concentration of
serotonine, dopamine and their metabolites often correlates with cognitive
damages which are defined by psychometric methods. This research also
goes to prove the connections of neurometabolic disbalance in lignor with
dysfunction of cognition and in patients with ischemic brain damage, as
well as neunrone quantum loss in MOPS. Besides,onr research aims at
proving alternation of biogenic amines (serotonine) in group with ishemic
brain damage and in group with alcohol related brain damage.

Key words: serotonine,  dopamine, cercbrospinal  fluid,
alcoholism, brain ischemia

INTRODUCTION

BOPS is becoming, on an increasing scale, the diagnostic
determination in psychiatric practice thanks to the development of
diagnostic methods (EEG, CT, MRI) and contemporary laboratory
and biochemical possibilitiecs. The BOPS diagnostic essence is the
psychometric defining of damaged cognition, knowledge about
external and internal reality of these patients.

Cognition and overall mental condition of the human being is
the functional relation of the permanent activity of his integrative
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brain, more precisely of the basic brain compartment - neurons resp.
overall neurone quantum (2, 10).

Dysfunction of brain - neurone integrum and particularly loss
of ncuron mass, under various conditions of the brain damage,
obligatory results in dysfunction of cognitive complex and some
cognitive functions. Due to ischaemic lesions of the brain or
alcoholism, a typical diffuse reduction of neuron numbers occurs.

With the ncurological deficit in such brain damage morc
important and more distinct is disorder of the mental harmony in
functioning of the overall psychical (4, 8). Besides cytological
damage of the brain tissue we are studing and speaking nowadays
about the ncurotransmitter and ncuromectabolic damage, both in the
brain ischemia and in excessive consuming of alcohol (8, 9, 7).

Biogenic amines, serotonine and dopamine especially, where
the firstonce for which it was assumed to participate in neuronal
lesion becausc they are at the same time both ncurotransmitters and
vasoactive substances with the precise role not only in cercbral
circulation but also in the brain metabolism (1).

In every neurone damage, by ischemia or alcohol, deficiency
of energetic mectabolites shall cause changes not only in ionic
homeostasis but shall lead to accumulation of glucosae and products
of glucose degradation (lactate, piruvate, CO,, adenosine) and to
releasing of aminoacidic transmitters (glutamate, aspartate, GABA)
and monoamincrgic ncurotransmiters (dopamine, noradrenaline,
serotonine). This release is probably due to extracellular increase in
concentration of K+, input of Ca++ into the cell and acceleration
of the discharge rate of neurotransmitter vesicles at the moment
when the mechanisms of presynaptic overtaking and mectabolic
inactivation if transmitters inhibited. ion K and adenosine,
dopamine, noradrenaline and serotonine are powerful activators of
the membrane adenilat-cyclase (3, 5, 6).

Our rescarch is founded on proving the corrclation between
oscillations of the disturbed neurobiochemism c.s.f. and the degree
of cognition damage in patients with damaged brain by ischemia or
alcohol.
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PURPOSE OF THE STUDY

The research is aimed at defining, in the liquor of the patients
with verified BOPS occutred due to brain ischemia or alcoholism, in
the hospital conditions, the corrclation of the levels of dopaminc,
scrotonine and their metabolites, with the degree of damagce of
cognitive functions.

RESEARCH METHODOLOGY

The rescarch is conducted in the hospital conditions -
Hospital for cerebrovascular diseases "Sveti Sava", Institute for
Healing addiction Discases, and the Institute for Biochemistry of
the Begrade Medical Faculty, and for achieving the research goals we
have conducted the methodological exploration in the tested groups
of patients. All the patients, both in tested and in the control
groups, were of male sex, approximately 55 to 65 years old, at which
the tested group A consisted of the patients with clinical diagnosis
BOPS (30 patients), group B formed of 12 patients with diagnosis
alcoholism, and the control group K - the patients without
confirmed brain lesion and without cognitive dysfunctions (10
patients).

The following research methods were applied: 1. Method of
clinical ~and  laboratory  examination and  psychological-
psychometrical testing, 2. Statistical processing of data - results.

Diagnosis of BOPS was determinated by EEG, CT and MRI
endocranial findings. For setting alcoholism diagnostic criteria DSM
II1-R were used, while for determining the level of cognition damage
psychological-psychometric testing were performed (modified
"Hachinski ishemic score", WB SP form I, Benton test of visual
perception). Liquor used to be taken from patients by lumbal
punction in the quantity of 2 ml, directly after establishing that they
satisfy the diagnostic criteria, frozen and analysed at the same time,
at the Institute for Biochemistry, Belgrade Medical faculty, by HPCL
method.
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The results obtained are processed by application of the
statistical methodology for such researches.

RESEARCH RESULTS

We are not acquainted with the studies from literature in
which the scope, degree, or damage of cognition in alcoholics and
patients with brain ischemia (BOPS) arc cxplored and correlation
with byogenic amins metabolism in brain which was the reason for
scheduling our research.

In the patient of A group (with BOPS), B group (alcoholics)
and K group (without confirmed brain lesion) by application of the
psychological testing of individual cognitive functions (attention,
memorizing, writing and drawing, postponed memory) and that by
modified "Hachinski ishemic score”, WB SP forms and Benton test
of visual perception, the results obtained were graded in the form of
the level of cognition damage such as: hacvy, medium, light and with
no damage which is shown in the Table 1.

Table 1. Distribution of the level of cognition damage.

GROUPS

COGNITION DAMAGE A B K

n Y% fn Yo n Yo
Haevy (below 10 points) 22 73,0 3 25,0 - -
Medium (10 - 20 points) 8 27,0 7 58,0 - -
Light (21 - 24 points) - - 2 17,0 - -
No damage (25 - 30 points) - - - - 10 100
TOTAL 30 100 12 100 10 100

p < 0,001

Grading of cognition damage is made on the bases of the
tests conducted: heavy cognitive damage have those patients which
have not realised 10 points on tests. Medium heavy damage have
those patients whose the sum of points was from 10 to 20 points;
light damage of cognition with obtained 21 - 24 points and with no
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cognition damage was those patients who obtained 25 to maximal 30
points.

It is obvious that heavy damage of cognition have 22 patients -
(73%) from the tested group A and only 3 patients (25%) from the
tested group B; there was no heavy damages of cognitive functions
among the paticnts of control group K. Medium hcavy cognition
damage was defined in 8 (27%) patients of the tested group B, in the
control group K there were no patients with heavy damage of
cognitive functions.

Light lcvel of damage of cognitive functions was no found in
any patient from the examined group A and the control group K,
while 2 patients (17%) of the tested group B had lightly damaged
cognition. Without confirmed damage were all 10 (100%) patients
from control group K and no onc patient from the tested groups A
and B. Metabolism and level of serotonine in the liquor of the tested
groups A, B and K are shown in Table 2.

Table 2. Level of scrotonine and its metabolits in the liquor of patients
from A, B and K groups.

GROUPS p

SIROTONINE A B K A:B
5-HT (pmol/mi) 693 ¢ 49%30) | 699 & 51%(12) | 489 4 48*(10) >0,05
5-HIAA (pmol/ml) 740 ¢ 72¢30) | 96,8 4 4,2%(12) | 45,1 4 9,3%(10) >0,05
5-HIAA/S-HT (5-HTT) | 1,130) 1,6(12) 0,9 (10) <0,05

The content of 5-HT serotonine in the liquor of the patients
from the tested groups A and B (BOPS and alcoholism) is of
significantly increased level in relation to the content of 5-HT in
liquor patients of the control group K. High significance of the
statistical diference of 5-HT in the patients of the tested groups A
and B in relation to the group K shows p<0,05. The content of the
serotonine metabolite 5-HIAA in the liquor of patient of the tested
groups A and B and the control group K is considerably raised in
the liquor of the tested groups A and B. However, the level of
metabolite is in the liquor tested group A (BOPS) is considerably
higher in relation to the level in liquor patient of the tested group B
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(alcoholics). There has been also confirmed a high statistically tested
significance of the level difference 5-HIAA in the liquor of patients
of the tested groups A and B in relation to K group, but between
the tested groups for p<0,05.

Graph 1. Scrotonine metabolic turn (5-HIAA / 5-HT).
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Serotonine metabolic turn is increased in liquor patients from
the tested groups A and B in relation to group K, and particularly in
liquor patients of the tested group B with confirmed high
significance at the statistical difference for p<0,05. Mectabolism of
dopamine as well as the content of metabolites of this monoamine
‘DOPAC and HVA in the liquor of the patients from the tested
groups A and B and the control group K is shown in Table 3.
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Table 3. Level of dopamine and its metabolites in liquor of patients from

A, B and K groups.

DOPAMINE GROUPS p
A B K A:B
DOPAC (pmol/ml) | 93,3 % 5,8%(30) 98,0 4 10,3*(12) 49,0 % 50(10) >0,05
HVA (pmol/ml) 267,00 ¢ 21,0430) | 2781 & 11,4%(12) 1410 ¢ 21,010) | >0,05
DOPAC + HVA 361,2 4 15,4*(30) 376,1 < 12,8%(12) 190,0 € 14,3(10) <0,05

The significance of difference in the level of contents of
dopaminc and its mctabolites in the liquor of patients from the
tested groups A and B in relation to the control group is statistically
confirmed. There is no statistical significance of the difference in
the liquor between the tested groups A and B. Metabolic turn of
dopamine is considerably increased in liquor of patients from the
tested groups A and B in relation to the control group K with the
confirmed statistical significance of differences for p<00,5. Table 3.

CONCLUSIONS

Damage of the mental cognition harmony in patients with
BOPS (due to brain ischemia ot alcoholism) is the teflection of
metabolic neurodisfunctions as well as of reduction in neuron
quantum. Our conclusion is only that the rescarch hypothesis
confirmed only by the results is that the degree of BOPS cognitive
damages is also followed by the disorders of serotonine and
dopamine in the brains of those patients.

Aleksandar Aleksi¢, MD, psychiatrist, “St Sava” Hospital, Belgrade

Nenad M. Nenadovié, student of medicine, Belgrade School od
Medicine

Jasna Jancié-Stefanovié, MD, child psychiatrist, Youth clinic for
neurology and psychiatry, Belgade
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