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WORDS OF VVELCOME
Loga Slobodan, MD, PhD, Corespodent member of ANUBiH

Dear colleagues, dear friends, Ladies and Gentlemen!
I am delighted to welcome ali those of you who have chosen accepted our
invitation to be part of this Symposium “Genetic in Psychiatry”.
It is my great privilege to greet ali of you in behalf of Academy of Sciences and
Arts of Bosnia and Herzegovina.
The Department of Medical Sciences of ANUBH, more precisely, the Board for
Neurological and psychiatric investigation, took over the responsibility for
organising first scientific conference in Dubrovnik about very important, and
up-to-date topic - genetics in Psychiatry. There is a grovving need in our society
for good experts in the field of genetics in psychiatry. As a matter of fact,
ANUBIH is a member of IUC in Dubrovnik and this event represents our first
joint activity. We are very grateful to ANUBiH, especially its president Božidar
Matić for that decision and support that he gave us in organising this conference.

I am very thankful for ali lectures, respected people, who have found time to
come here and give very important lectures during this conference. We are
especially happy for the fact that our partner at this conference is prof. Maier, the
head of Department of Psychiatry, University of Bonn. Greetings for prof.
Mayer.

We are also thankful to ali participants for their coming to this conference.

We hope that you will find time, in the course of our not too condensed
program, for visiting Dubrovnik, one of most beautiful places in the world. I
hope that your stay in Dubrovnik will be a pleasant one.

Together with my colleagues in Organising committee I warmly welcome you
and wish you ali a lot of success.
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INTRODUCTTON TO SYMPOSIUM “GENETICSIN PSYCHIATRY”

Slobodan Loga
Correspondent member of Academy of Sciences and Arts of Bosnia and Herzegovina

The field of genetics is very huge and if we try to describe it in short: mapping
the human genome, cloning animals, and identifying new disease genes. For
many of us who are in eveiy day psychiatric practice, the problem is putting this
Information into context of our work and understanding what recent genetic
findings really mean in terms of mental health. To help answer these questions,
we have organized this symposium primarily to help our understanding how
advances in genetics can help in the treatment of psychiatric diseases.

With the human genome decoded, researchers in field of psychiatric genetics
have the task through the newly discovered genes in search of those that lead to
disease. The field of psychiatric genetics has become one of the most interesting
areas of psychiatric research. These efforts we hope will change the way how we
see diseases and their treatment in psychiatry.

The Human Genome Project recently announced that they had sequenced ali of
the human chromosomes — about three billion bases long. In itself, this is a
huge achievement, but knowing the sequence doesn't teli us what the 30,000 to
50,000 genes actually do in the body. Their next step is to figure out what the
genes do, and what role these genes may play in disease.

Complex genetic conditions, such as diabetes, heart disease, most common
cancers, autoimmune conditions, and psychiatric conditions are result from the
interplay of environment, lifestyle, and the effects of many genes. They may be
present in more than one family member but don’t follow the characteristic
inheritance pattem seen with Mendelian conditions.

Familiar, twin, adoption and linkage studies represent the usual tools for
assessing the possible role of genetics in mental disease. While there is no doubt
that schizophrenia, mood disorders and autism are characterized by a genetic
component no linkage study has been successful up to date, apart, probably, the
case of autism. It is also evident that no major genes are responsible for these
psychiatric diseases: thus, quantitative trait loci analyses might prove fhiitful in
future research to track the role of different genes contributing to the outcome of
different psychopathologies. The main problem, however, is the difficulty of
arrying out quantitative analyses since the today's diagnostic tools do not allow a
quantitative approach to these phenotypes.
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There now exists growing evidence of candidate gene sites for a variety of
psychiatric disorders ranging from schizophrenia to reading disability.

Genetic researches in the field of psychiatry try to find the impact on:

o diagnostic
© risks assessment
o prevention and treatment strategies

We are taking family medical history for patients is our everyday task. This
helps us to teli if there are genetic factors that may influence a patient's health.
But a family history does not provide us with the complete picture of a person's
risk. Some people may be at risk for an early-onset disease, as schizophrenia for
example, even if they do not have a family history of that disease. Also, we
know from many cases that not every person with a strong family history of a
disease will inherit the risk factors.

We are now just at beginning to be able to screen people for genetic risk factors
present in their family (Tab. 1). In the future, it may be possible for psychiatrist
to screen their patients for many genetic-based risks. We hope that individual
risk assessments will be created for each our patient based on that patient's set of
genes.

In case when we know which genes are involved in a disease, it would be
possible develop a test to screen people who are at risk and also start looking for
a cure. A diagnostic test by itself will not cure the disease, but it can help identify
high-risk people who may require more intensive screening or preventative
action. Knovving what genes cause a given disease can also help us understand
what goes wrong in that disease, which can help drive the search for drugs that
counteract the problem.

Knowing personal risk of potentional patients makes it possible to decrease their
chance developing the disease through lifestyle changes, and preventative
medical treatments. We know in field of mental health that risk for almost any
condition is a function of both our genes and our environment. While we can't
change genes, we can apply our knowledge of family medical history to predict
risk for specific problems. This, in tum, allows us to focus on the things we can
change — diet, lifestyle, screening, treatment — to ensure a long, healthy life.
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TABLE 1. Recurrence risks far psychiatric disorders (1)
Life prevalence Risk to first degree

relatives of affected
individuals

Schizophrenia 1.0-1.9% 4.4-13.8%

Bipolar
Affective
disorders

0.8 -1.1 4.0-9.0%

Severe
Unipolar
Depression

4%b 8%c 9%b 18%c

Panic disorder 1.5 -3.5% 15% -24.7%

Alcohol
dependence

14%b 3%c 27%b5%c

b risk to males c risk to females

Despite the progress in molecular genetics, the genes responsible for the
development of bipolar disorder (BPD) and schizophrenia have not yet been
identified. This failure can be attributed to an ambiguous phenotypic description
and several variations in the genetic transmission of these diseases. There is a
growing consensus that an endophenotype approach may be utilized to
overcome the difficulties regarding the phenotypic description and facilitate the
identification of the susceptibility or protective genes. The endophenotypes
which can be defined as subclinical vulnerability markers may assist in the
identification of the genetic underpinnings of psychiatric disorders regardless of
the disease status.

Twin studies have demonstrated that the rate of autism is much higher in
identical than in non-identical twins of individuals with autism. This is taken to
support the opinion of a strong genetic contribution of autism. Siblings of the
children with autism have a much increased risk of themselves having autism.
About one in twenty of full siblings of individuals diagnosed as suffering from
autism have autism (in general population: one in thousand). This is a high risk 
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given that genetic stoppage occurs in autism. Genetic stoppage means that
families who have a child with a severe disorder - such as autism - tend to have
fewer children than do those who have normal children (2).

Genetic regulation of immune response showed that it is apparent that genes on
at least three chromosomes can contribute to antigen recognition by T cells.
Three highly polymorphic gene families are likely to play a role in any
autoimmune disease of the nervous system: human leukocyte antigen (HLA)
genes, T-cell receptor genes, and immunoglobulin genes (3).

Preliminary results of research into the pharmacogenetics of psychotropic drug
response suggests that specific genes may influence phenotypes associated with
psychotropic drug administration. These results require further validation.

Genetic advances pose new and unique ethical dimensions to the familiar issues
of privacy, confidentiality, access to and justice in health care, and informed
health decisions. This means ensuring privacy and confidentiality of ali genetic
Information.

References:

1. Adapted from Moldin SO. Psychiatric genetic counselling. In: Guze SB,
ed. Washington University adult psychiatry. St. Louis: Mosby, 1997;

2. Gillberg, C (1995) Clinical child neuropsychiatry, Cambridge,
Canbridge Univ. Press

3. Steinman, L. (1993)Autoimmune disease, Scientific American, Sept.
1993,107-112
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INTERNATIONAL SYMPOSIUM GENETICSIN PSYCHIATRY
Organized by

Academy of Sciences and Arts of Bosnia and Herzegovina
And

The Department of Psychiatry
University of Bonn

IUC Dubrovnik, August 28* - 30* 2004

CONCLUSIONS

The Symposium on “Genetics in Psychiatry” highlighted the currently rapid
progress in unraveling the molecular and genetic basis of major psychiatric
disorders and their treatment. Less than two years before the first three
susceptibility genes for schizophrenia (dysbindin, neuregulin 1, and G72/30
together with DAAO) were discovered by systematic search including linkage
and association studies, and confirmed, the first susceptibility gene for bipolar
disorder for bipolar disorder also emerged, most interestingly, a gene which also
presents as susceptibility gene for schizophrenia. Neither of the implicated genes
or any of its products have been previously postulated to be implicated in the
etiology of psychoses. Another conclusion is that both disorders are polygenic
with multiple modulate effect genes but vvithout a major gene. Thus this success
story demonstrates that our knowledge on the up tili now widely unknown
pathophysiology of these disorders can rapidly expand in fully unexpected
directions. The understanding of action of effective pharmacologic treatment
will also greatly increase.

The plenary lectures by Wolfgang Maier and Marcela Rietschel at the
Symposium illustrated these innovative developments in an historical context It
became apparent that the relationship betvveen at-risk haplotypes of
susceptibility genes and the targeted disorders are substantially more complex
than expected. Apparently, neurobiological correlates of the disorder (like
hippocampal volume reduction) and candidate ćore symptoms (like persecutory
delusions) are more directly related to the predisposing genetic variations than
the clinical diagnostic entities as defined by DSM IV and/or ICD 10. It was also
indicated that the bottleneck for further progress is in the availability of
informative samples.

The Symposium focused on the contribution of research groups form Bosnia
and Herzegovina, Bulgaria, Croatia and Slovenia to this exciting development:
Berberović, the leading quantitative geneticist from Sarajevo together with
Bojan Šošić, demonstrated the strong genetic heritability of the complex 
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disorder, schizophrcnia by reference to biometrical multifactor models, which
have been greatly confirmed by the recent molecular genetic progress.

Radka Kaneva from Sofia demonstrated the utility of isolate populations for
finding disease genes in bipolar disorder. She collected multiple Gipsy families
with multiple affected and performed a genome wide linkage analysis with very
strong linkage signals which are revealing substantial agreement with other
genome svide scans. The major advantage of her approach is the homogenous
population, genetic background, which might accelerate the Identification of not
yet uncovercd susceptibility genes.

Population genetics in Bosnia and Herzegovina was the topic of a very carefully
conductcd study by Pojskić and Kapur from Sarajevo who demonstrated that
the geographical variation of genetic markers is even stronger than the
interethnic variation in Bosnia and Herzegovina. This result allosvs to consider
the genetically influenced disorders in Bosnian population independent of ethnic
background.

The ambitious recruitment program by Oruč in Sarajevo focusing on trio-
families of bipolar disorder can therefore rely on a demonstrated homogenous
population genetic background. This recruitment program will be a very
promising starting point to study the molecular genetic basis of affective
disorders in Bosnia and Herzegovina. This project is important, as it svili allosv
to discussing the variability of genetic basis of complex diseases across
population.

A population specific viesv on complex genetic disorder is also required because
of gene and environmental interaction; environment is strongly dependant on
cultural factors and the society as Marušič from Ljubljana demonstrated by
reference to suicidal attempts and completed suicide. It is no\\' evident that
suicidal behavior is genetically influenced. Although specific susceptibility
genes have not yet been identified svith certainty, environmental factors are
knosvn. Particularly alcohol availability and consumption inereases suicidal
risks, svhich is also refleeted by differential incidence rates across countries. But
environment is obviously not the only source of variation in national suicide
frequencies; similar genetic background (Fino-Ugrian) produces a comparable
excess in suicide risk in spite of different cultural backgrounds.

The beneficial effects of the progress in genetic research for our patients svili
come from the understanding of genomic effects of available efficacious
treatments. The currently grosving knosvledge will, as Jakovljević from Zagreb
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demonstrated - help o better predict treatment outcome and to identify the
crucial molecular targets of treatment which are essential for successful
outcome. Thus it can be expected vvithin the upcoming years to use genetic
markers to select the most appropriate drug for an individua! patient and to
develop new, more causal and therefore more effective treatments.

Genetic markers may also help to predict the conversion to psychosis in subjects
presently with prodromal symptoms as Džubur-Kulenović from Sarajevo
demonstrated. Thus early treatment will become possible targeted to prodromal
subjects with high, genetically mediated risk for schizophrenia.
Neurodegeneration which might occur early in the course of schizophrenia
might be prevented by these means and the clinical long - term course of
psychosis can be modified too the benefit of the patient.

Spahić-Mihajlović from Chicago discussed the relationship between
schizophrenia and diabetes and the metabolic syndrome. Both conditions are
genetically influenced as well as this might be the case for their excess co-
morbidity. Atypical antipsychotics have specific impact on this relationship, but
this is even more the case for conventional antipsychotics. Hovvever, the variety
of risk factors is also operating.

The Symposium also discussed humanistic and conceptual views that are
challenged by the molecular genetic revolution. Kulenović from Sarajevo
reminded the audience to the origins of molecular understanding of life by
reference to the great biologist and most innovative scientist and thinker in the
filed: Jacques Monod. Life and evolution of nature and humans is not only under
the control of causal mechanisms, the necessity principle. There is also space for
Randomness and Freedom. Thus, our future is not predetermined.

However, there are serious concems and fears that the human nature might be
manipulated by gene technological interventions. With unpredictable - but in
any case dangerous outcome as Novaković from Bijeljina argued. Thus it is
evident that the ethics of molecular genetic research in disorders and of the
dissemination of research results to affected and the public require substantially
more attention than it currently receives.

The participants of this high-quality exciting conference hope that
genetic research in psychiatry is stimulated particularly in South East Europe. It
becomes evident that the success chances in this field are high.
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PROGRESS ON THE GENETICS OF SCHIYOPHRENIA
AND BIPOLAR DISORDER
Wolfgang Maier and Marcella Rietschel

Introduction

The distinction between schizophrenia and bipolar disorder was historically
based on distinct phenomenologies and long-term courses. A differential
nosology and etiology was postulated, however never convincingly proven. The
dichotomic postulate was maintained despite of striking similarities in
prevalence rates and risk factors between both “lifetime” disorders: Lifetime
prevalence rates are similar (- 1%) and stable across countries and cultures,
male-to-female ratios of affected subjects are balanced, age at onset reveals a
broad overlap in the age period of 18-30 years. However, there is also evidence
for differences in risk factors (Mortensen et al., 2003): e.g., premorbid IQ score
presents a risk factor for schizophrenia but not so for bipolar disorder (Zammit et
al., 2004).

Both disorders are under genetic control with very similar recurrence rates of 5-
10% for siblings and parents, similar concordance rates ( - 10% for DZ and >
50% for MZ twins), and about 60-80% of the variance being influenced by
genetic variants in both disorders, and the remainder being due to individuum-
specific environmental factors which are not shared among the twins; a
monogenic, Mendelian transmission cannot be observed for any of both
disorders; both also reveal genetic-familial bonds to unipolar depression;
variation of prevalence/incidence rates by season of birth seems also to be a
characteristic of both disorders.

The similarity in risk factors between both disorders is now extended by
neurobiological communalities: There is rapidly growing evidence that the
psychopathology or/and the nosologically based disease entities are not based on
distinct pathogenic processes. For example, both disorders share morphometric
features as enlarged ventricles and reduced hippocampal volumes,
neurophysiological pattems as reduced amplitudes of evoked potentials (as
P300), and various memory dysfunctions. Recently, common cellular and
molecular pattems were observed: e.g., glutamate-mediated excito-toxicity in the
cingulum (woo et al., 2004). Similar pattems of gene expression in post-mortem
hipoocampal tissues (e.g., reduced GABA-ergic markers or neurotrophic factos
as BDNF; Knable et al., 2004) pointing at similar oligodendrocyte dysfunction
(Tkacher et al., 2003), or similar alterations in MRNA of receptors in crucial
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prefrontal and hippocampal areas pointing at similar dysfunctions in signal
transduction (Lopez-Figueroa et al., 2004) are common between schizophrenia
and bipolar affective disorders. Furthermore, in both disorders similar
abnormalities of intracellular molecules linking different neurotransmitter
systems with intracellular enzymes (like PSD95) that mediate signaling and
provide links between different neurotransmitter systems were found, e.g. in key
areas of the thalamus (Clinton and Meador-Woodruff, 2004). These
neurobiological communalities are supplemented by the recent progress in
genetic research.

We review the current evidence of a genetic relationship between schizophrenia
and affective disorders on an epidemiological and molecular level.

Family and twin studies

For many decades familial aggregation of schizophrenia and bipolar disorder
without cosegregation of both disorders was cited as a strong argument for the
dichotomic position. The empirical proof of this argument requires family and
twin studies covering simultaneously bipolar disorder and schizophrenia in
comparison to Controls. Only a very few family studies fit these criteria. The
empirical evidence in favor of a nosological dichotomy of schizophrenia and
bipolar disorder emerging from these studies is not in agreement with a
dichotomic position. A hallmark stdy, the lowa-500 study by Tsuang et al.
(1980), revealed an excess of bipolar disorder in families of probands with
schizophrenia. Other controlled family studies observed a link of Schizophrenia
as well as of bipolar disorder to unipolar depression (Gershon et al., 1988; Maier
et al., 1993), or an aggregation of psychotic affective disorders in families of
probands with schizophrenia and bipolar disorder (Kendler et al., 1993). More
recent family reports producet an even more distinct overlap of bipolar disorders
in families of schizophrenic patients and viče versa (Valles et al., 2000; Maier et
al., 2002). The most recent extended study in siblings was conducted trough case
registers in New Zealand (Osby et al., 2003, verbal communication) reporting a
relative risk (odds ratio) of 3.6 (2.9-4.4) for bipolar disorder among first-degree
relatives of probands with schizophrenia, and of 4.4 (3.5-5.4) for schizophrenia
among first-degree relatives of probands with bipolar disorder (comparator
unaffected Controls). In comparison, the recurrence risks for schizophrenia in
relatives was increased by a factor of 7.4 (6.8-8.1), and for bipolar disorder in
relative by a factor of 12.8 (10.6-15.3). given that diagnoses were derived from
registers, misclassifications cannot be excluded and possibly influenced the
magnitude of reported results However, other studies with extremely carefully
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validated diagnostic rocedures are pointing in a qualitatively similar direction.
High-risk studies in offspring of probands with schizophrenia in comparison to
probands with affective disorders demonstrated excess cosegregation: more
cases with psychotic disorders in kids of affective disorder probands, more cases
with affective disorders in kids of schizophrenia parents compared to the general
population (Erlenmeyer-Kimling et al., 1997). The reanalysis of the Maudsley
twin series demonstrated that the overlap of familial vulnerabilities is due to
genetic factors shared betvveen schizophrenia and mania (Cardno et al., 2002):
diagnosis-specific additive genetic variance was reported as 33% for
schizophrenia, and as 19% for mania, compared to 49% and 68% respectively of
common additive genetic variance.

There is also symptomatic overlap betvveen bipolar disorder and schizophrenia:
psychotic affective disorders share both symptom clusters. It might be suggested
that this symptomatic subgroup combines the two disorders and carries the
genetic vulnerabilities to each of them. Thus, clustering of psychotic symptoms
in families of patients with psychotic affective symptoms have to be explored.
This possibility might at least partly explain excess risk for schizophrenia in
relatives of bipolar probands; the empirical evidence for this constellation,
however, is controversial (Tsuang et al., 2004).

Furthermore, aggregation of bipolar disorder in families of schizophrenic
patients could be restricted to psychotic bipolar disorder which might put
psychotic bipolar disorder in a distinct nosological position. Empirical evidence
for these possibilities is available (e.g., Kendler et al., 1993; Maier et al., 2002)
but not consistently so.

Despite of this inconsistency, there is now growing evidence of a cosegregation
between affective disorders (including bipolar disorder) and schizophrenia.

Search strategies for disposition genes

Both, schizophrenia and bipolar disorder are genetically complex diseases
driven by genetic as well as environmental factors. The search of disposition
genes can be accomplished by linkage and association studies: Linkage studies
identify candidate regions which are likely to host disposition genes. Candidate
regions might cover broad areas on the genome (10-30 cMorgans correspondrng
to 10-30 milion base pairs).
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Association studies identify smaller regions with markers in linkage
disequilibrium including those for disposition genes Linkage disequilibrium
describes dependency between the distribution of two genetic markers on the
same chromosome; it is dependent on the sampled population and ranges up to
100.000 base pairs in the mean in Caucasian populations, however, meaningful
genetis analyses assume linkage disequilibrium of 15.000 (Schulze et al., 2004).
Thus, the associated marker is not necessarily the directly influential variant; the
marker is, however, in linkage disequilibrium with the pathogenic mutation.
Association studies can be parformed only with preselected specific candidate
genes or can be performed across limited regions on a chromosome; genome-
wide association studies require high through-put technologies with a very high
number of markers (> 1 milion) and are currently not yet feasible. Given the
high risk for false positives, replication of postulated linkage and association
findings are obligatory for their validity.

Currently, there are confirmed linkages between schizophrenia and markers in
specific candidate regions and confirmed association findings in some candidate
regions; some of them were also found to be linked to bipolar disorder. We are
exploring the possibility of genetic variants vvhicht exert pleitropis effects by
influencing both schizophrenia and bipolar disorder. How can linkage and
association studies contribute to the clarification of this possibility? Is the
overlap between candidate regions for bipolar disorder and for schizophrenia
informative to this question? Is the association of a marker to schizophrenia as
well as to bipolar disorder able to provide evidence for common genetic
determinants?

Linkage analyses

Genome-wide linkage analysis is a most efficient tool in detecting causal disease
genes in monogenic disorders. This technique is less efficient in genetically
influenced complex diseases with multiple contributing genes. Initially, a high
degree of inconsistency was noted among implicated candidate regions in about
20 schizophrenia and about 18 bipolar disorder scans, and the appropriateness of
this strategy for genetically complex disorders was critically discussed (DeLisi et
al., 2002). Most investigated samples, however, were underpowered to be able
to replicate postulated linkages to candidate regions. Metaanalyses combining ali
published genome-wide scans provide a feasible opportunity to circumvent this
limitation.

Two meta-analyses were performed for schizophrenia as well as for bipolar
disorder; fortunately, the data analysis was perfomed in parallel for
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schizophrenia and bipolar disorder allowing conclusions on the overlap of
candidate regions. Overall, both metaanalyses conclude that there is substantially
more consistency than expected on the basis of a comparison between
suggestive linkage results of specific linkage studies. However, the analytic
technique for a metaanalysis of linkage studies is not straightforward: Given the
variation of linkage disequilibrium between nearby markers across populations
the positional information of a linkage signal is not accurate. We have two
sources of evidence for linkage on the basis of multiple studies: (a) the actual
linkage scores combined across various studies at a specific marker locus, and
(b) the aggregation of linkage signals in a small region with multiple markers in
linkage disequilibrium. The various techniques of metaanalyses give differential
weight to these alternative rationales resulting in different candidate regions.
Yet, as both modes of reasoning are appropriate, ali metaanalytic conclusions
based on different analytic techniques might be true. Yet, two different analytic
methods were applied resulting in different confirmed linkage findings:

Badner and Gershon (2002) used only a subset of published genome scans and
found strong evidence for linkage

(a) for schizophrenia on 13q31 and 22q 11-13, with the 13q-linkage showing
strongest evidence (p < 6x10 -6),

(b) for bipolar disorder on 8p22, 13q31 and 22q 11-13, withthe 13q-linkage
showing the maximal evidence (p < 7x10-5).

Thus, most of the identified candidate regions (22q and 13q) with strongest
evidence (i.e., genome-wide statistical significance) reveal an overlap between
both disorders.

The more comprehensive meta-analyses by Lewis et al. (2003) for
schizophrenia and by Segurado et al. (2003) for bipolar disorder found strong
evidence for linkage only for schizophrenia; evidences for linkage to bipolar
disorder were only moderate. Ignoring this difference the strong and/Or moderate
evidence for linkage was found in the following chnomosomal regions:

(a) for schizophrenia primarily on 2q, but also on 5q, 3p, 1 lq, 6p, lq, 22q,
8p, 20q and 14p,

(b) for bipolar disorder on 10q 11.21-22,9p22-21,14q24-32.

Thus, just considering the strongest p-values for candidate regions no overlap of
candidate regions between schizophrenia and bipolar disorder can be concluded
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according to this more comprehensive analyses. Yet, there is still aconsidrable
number of overlapping candidate regions if nominal p-values (P avgRnk >
0.05) are also considered:

- 2q22. l-q23.3 for both disorders,
- 8p22 (8pter-p22 for bipolar disorder, and 8p22-p21-p21.1 for schizophrenia),
- 14ql3.1 (14ql3.1-q24. 1 for bipolar disorder, and 14pter-14q31.1 for

schizophrenia).

These are three overlapping candidate regions among 12 candidate regions for
schizophrenia and 21 candidate regions for bipolar disorder with nominally
significant pvalues.

Previously, a systematic review of the published genome scans exploring
regions of overlap between replicated diagnosis-specific candidate regions
prposed five common linked regions (Berrettini, 2003): 18p 11.2, 13q32, 22q
11-13, 8p22,10pl4.

Thus , although the combined analysis of available genome-wide linkage
analyses provided different results depending on the applied method, a
considerable overlap of validated candidate regions between schizophrenia and
bipolar disorder can be observed - for ali modes of biometric analyses.

Pleiotropis genetic effects with a specific DNA-sequence variation influencing
the manifestation of tvo different disorders can only be proven if the pathogenic
mutation is known. Linkage to the same candidate region and association to the
same marker can only propose the possibility of common genetic determinants.

Cytogenetic abnormalities

Several defined cytogenetic alterations of the DNA string reveal major
psychiatric syndromes. Most extensively explored are a translocation on
chromosome lq, and chromosome 22q microdeletions. It is most noteworthy
that both abnormalities are associated with the occurrence of schizophrenia as
well as of affective disorders in the same families.

A balanced reciprocal translocation (1;11) (q42; ql4.3) was found to
cosegregate with psychotic syndromes in a large Scottish family (Blackwood et
al., 2001). Strong linkage at this region q42; ql4.3) was found to cosegregate
with psychotic syndromes in a large Scottish family (Blackwood et al., 2001). 
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Strong linkage at this region q42 was calculated for schizophrenia (LOD score =
3.6), and even higher for affective disorders (LOD score = 4.5); linkage can be
maximized by considering ali kinds of psychotic and affective disorders as
affected (LOD score = 7.1). A refined clinical analysis reveals that the DISC
phenotype includes schizophrenia, schizoaffective disorder, bibolar disorder and
recurrent major depression but also neurophysiological abnormalities in absence
of clinical diagnoses; particularly, the most common abnormality among carriers
of the balanced t (1; 11) translocation shows a reduced P300 amplitude in
response to an oddball discrimination task which occurred in carriers with the
various mentioned diagnoses as well as in unaffected carriers (Blackwood and
Muir, 2004). This neurophysiological abnormalitv is also consistently observed
in schizophrenia but also in affective disorders (friedman and Squires-Wheeler,
1994; Pierson et al., 2000).

The translocation disrupts two genes which were called DISCI and DISC2; they
might be involved in the cytoskeletal regulation which is relevant for neuronal
development, neuronal architecture and intracellular transport. In particular
DISCI interacts with a variety of cytoskeletal proteins, some of them are
associated with cortical development (Ozeki et al., 2003). The translocation is up
to now only observed in a single family. Could the family-specific linkage be of
more general relevance? The answer is yes, as the translocated lq region is
closely located to markers showing linkage to schizophrenia in two Finnish
samples (Hovatta et al., 1999; Ekelund et al., 2001). Thus, the DISC 1 and
DISC2 genes are hot candidates for susceptibility genes of major disorders. Yet,
the pathogenic mutations still have to be identified.

The Velo-Cardio-Facial syndrome (VCFS) - also called DiGeorge syndrome -
is a monogenic disorder caused by interstitial deletions in a specific region of
chromosome 22:qll. This syndrome is characterized by facial malformations
and congenital heart disease. It reveals a sharp excess of prevalence in major
psychiatric syndromes with more than 25% (Bassett et al., 2001) - mainly with
severe psychotic and affective disorders which are similar to both schizophrenia
and bipolar disorder (Carlson et al., 1997). These
disorders are also segregating and cosegregating in the VCFS families.

Given the very small prevalence (> 1%) of VSFS in the general population, the
impact of this syndrome-specific genetic association on schizophrenia as veli as
on bipolar affective disorders might be negligible. Yet, the 22q 11
microdeletions are also slightly more common in unselected samples of patients
With schizophrenia (2% compared to 1% among 4000 in the general
population) (Scambler, 2000); similar figures for bipolar disorder are not

133



available. Although linkage of schizophrenia to 22ql 1 did not show up in a
recent large-scale multicenter study (Mowry et al., 2004), it revealed to be one of
the most consistent and strongest findings emerging in another meta-analysis
coveiing ali published genome-wide scans (Badner and Gershon, 2002). Thus, it
is possible that the same gene in 22q22-q22 is impacting on schizophrenia and
bipolar disorder in the VCFS families as well as in larger samples of multiplex
families. There is considerable dispute which of the genes in the 22q 11 region
presents as disposition gene; e.g., there is some but still insufficient evidence for
COMT (Shifman et al., 2002) and PRODH2 (Liu et al., 2002) in schizophrenia;
the COMT gene is also discussed as disposition gene for bipolar disorder
(Shifman et al., 2004) (s.below).

Susceptibility genes

There is rapidly growing evidence for DNA-sequence variations in specific
genes to be implicated in the manifestation of schizophrenia. A substantial
proportion of these genes are apparently also involved in the etiology of bipolar
disorder. Currently, it is quite evident that the neuregulin-1 gene, dysbindin
gene, G72/G30 gene and possibly also the COMT gene are involved in
schizophrenia (Chumakov et al., 2002; Shifman et al., 2002; Straub et al., 2002;
Schwab et al., 2003; Stefansson et al., 2002, 2003). Subsequently, it was
recognized that the G72/G30 gene and possibly also the COMT gene are also
involved in the etiology of bipolar disorder evidenced by identical markers for
both disorders (Hattori et al., 2003; Schumacher et al., 2004).

Complex behaviours as psychotic and affective disorders are influenced by
multiple genes, and an influencing gene generally affects multiple behavioural
components at various physiological functions (Kas and van Ree, 2004). In this
context it is of interest that each of the idenfitied genes is involved in multiple
physiological pathways; simultaneously, the physiological targets are, hovvever,
very similar between the identified susceptibility genes (with the exception of
the COMT gene); They are involved in the glutamatergic transmission (Collier
and Li, 2003), in the development and the survival of neurons and glia cells.
However, the functional consequences of each of these genes are currently only
poorly understood.
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G30/G72 gene:

The strongest support for specific susceptibility genes common to schizophrenia
and bipolar disorder comes from the G30/G72 gene in the 13q candidate region
(Hattori et al., 2003; Addington et al., 2004; Chen et al., 2004; Korostishevsky et
al., 2004; Wang et al., 2004). There is a curiosity with this gene locus: G30 and
G72 are two overlapping genes with G30 incliiding G72; the over-transmitted
marker variants and naplotypes differ between populations (Koorostishevsky et
al., 2004). A haplotype in this gene was found to be associated with
schizophrenia in a Russian and a Canadian sample, and was subsequently
replicated in several other samples including a German one (Chumakov et al.,
2002; Schumacher et al., 2004). Associations of other G30/G72 haplotypes
were also reported for schizophrenia in the Ashkenazi population
(Korostishevsky et al., 2004) and for childhoodonset schizophrenia (Addington
et al., 2004). The pathogenic mutations are not yet identified but might be
located in the vicinity of this gene complex or in the regulatory region
(Korostishevsky et al., 2004).

The overlap of the candidate regions in this chromosomal section between
schizophrenia and bipolar disorder motivated the genetic association studies in
bipolar disorder with the identical G30 haplotype being found to be associated
with bipolar disorder and schizophrenia. Hovvever, in some populations the at-
risk haplotypes are shared between schizophrenia and bipolar disorder
(Schumacher et al., 2004). The function of both genes is not yet known.
Hovvever, G30 is in vitro interacting with the DAOA gene (D-amino-acid
oxidase activator); gnetic variants of this gene were also found to be associated
with bipolar disorder and schizophrenia (Schumacher et al., 2004) but not
consistently so (Hattori et al., 2003). DAOA is of particular interest as it
degrades serine which is modulating the glutamaergic NMDAR1 receptor
which is differently expressed in both disorders, schizophrenia and bipolar
disorder (Law and Deakin, 2001).

Leboyer et al. (1998) discussed the possibility that the more basic symptoms
might be in a stronger relationship to susceptibility genes than those symptom
pattems which are defining disorders which are validated through clinical
conventions. They proposed the concept of candidate symptoms; a refined
phenotype analysis by schulze et al. (in preparation) applied this idea and
searched for symptoms in strong relationship to the G30 at-risk haplotype
among subjects with bipolar disorder. Persecutory delusions were the only
symptom with this property; this finding is unlikely to be a false positive as it
could be replicated in an independent sample. As a consequence a distinct

135



etiological status of bipolar disorder with this specific psychotic symptom can be
concluded.

BDNF gene:

The brain-derived neurotrophic factor (BDNF), the gene being located on
chromosome Hpl3 outside of confirmed candidate regions, is belongin to the
family of neurotrophic factors and is involved in neuronal development,
migration, growth and survival of neurons, but also in active-dependent neuronal
activity and leaming processes as long-term potentiation (Green and Craddock,
2003). BDNF transcripts are reduced in the hippocampus of both bipolar
disorder and schizophrenia (Knable et al., 2004). The gene is expressed in
hippocampus and neocortex, and reveals several polymorphisms; one of them
results in an amino-acid substitution with functional impact in cell models on
activity-dependent secretion (Val66Met); the more common variant of this
polymorphism is also associated with enhanced episodic memory achievement
(Egan et al., 2003). Two other polymorphisms in nonexpressed sections of the
gene are also known. Thus, the BDNF gene presents as an apriori ideal
candidate gene for foth bipolar disorder and schizophrenia. And indeed, two
convincing family-based association studies proposed an association of the
common Val-variant with bipolar disorder in Caucasian populations (Neves-
Pereira et al., 2002; Sklar et al., 2002) which could, however, not be replicated in
Japanese populations (Nakata et al., 2003).

An unexpressed dinucleotide repeat (GT)n polymorphism located close to the
promoter region of the BDNF gene was also reported to be associated with
schizophrenia in one but not in several other samples (Muglia et al., 2003).
Furthermore, in a single study another polymorphism using a novel nucleotide
substitution (C270T) was investigated in a recent case-control sample with cases
with schizophrenia, and provided a positive result (Szekeres et al., 2003).

Taken together, the positive association results with multiple polymorphisms are
difficult
to interpret in the context of negative reports both for schizophrenia and bipolar
disorder. The BDNF gene, thus, remains a very promising candidate gene which
might have a modest effect on each of both disorders.

COMT gene:

The catechol-O-methyltransferase (COMT) gene is located in the 22q 11
candidate region for schizophrenia and bipolar disorder which is confirmet in
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meta-analysis. The gene product is a dopamine-degrading enzyme; dopamine is
involved in the pathophysiology of schizophrenia and bipolar disorder. The
COMT gene carries multiple polymorphisms with at least one of them is of
functional relevance: VaI158Met. The Met-variant causes a substantially
reduced enzyme activity inducing an increased level of dopamine in the
prefrontal area which is involved in vvorking memory (which is impaired in
schizophrenia as well as in bipolar disorder); consequently, carriers of this more
common Val-variant are less efficient in working memory tasks independent of
their affection status (Egan et al., 2001).
The Val-variant was also proposed to be over-transmitted in subjects with
schizophrenia, but up to now the cumulative evidence is only spurious with
maximally a very small effect siže (Glatt et al., 2003). However, haplotypes
tapping three other polymorphisms tumed out to be more strongly associated
with schizophrenia (Shifman et al., 20029. The same haplotype tumed out to be
also associated with bipolar disorder (Shifman et al., both disorders, but the
functional Val 158Met variant is probably not of pathogenic impact.

PIPK2A gene:

A most interesting candidate regionin this context is 10pl2. Linkage to
schizophrenia has been confirmed in several family studies (Faraone et al., 1998;
Schwab et al., 1998: Foroud et al., 2000). Linkage to bipolar disorder was also
reported (Riče et al., 1997). These linkage results are complemented by
associations to a variant of the PIP5K2A gene, both of schizophrenia and bipolar
disorder (Stopkova et al., 2003). Schwab et al. (1998) also detected variants of
the closely nearby placed PIPK2 gene for schizophrenia. Remarkably, both
genes are involved in the phosphate inositol metabolism. Phosphoinositol
pathways are involved in intracellular signal transmission, particularly in the
context of long-term potentiation, a mechanism relevant for episodic memory
which is impaired in schizophrenia; furthermore, phosphoinositol is modulated
by lithium. It is speculated that an inositol deficit contributes to bipolar disorder.
The phosphoinositol-related findings might introduce a hypothetical common
neurobiological basis for schizophrenic and manic syndromes with therapeutic
implications. Yet, the implication of phophoinositol-related genes still have to be
confirmed. In this context it is particularly relevant to noticethat PEP5K2A is a
critical component of the phosphoinositide and inositol phosphate pathways are
modulated by lithium, an effective drug for bipolar and schizoaffective
disorders.
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Other candidate genes can also be discussed to be related to schizophrenia as
well as to bipolar disorder, particularly DNA-sequence variants in genes coding
for proinflammatory factors: the interlleukin-1B in the interleukin-1 cluster on
chromosome 2q 13 (outside of the candidate region 2q22) (Papiol et al., 2004),
and the tumor necrosis factor alpha gene located in the schizophrenia candidate
region 6p close to the HLA region (Schwab et al., 2003: Pae et al., 2004); the
empirical basis, however, is limited and far from being convincing, further
replications are required.

Conclusion

There is emerging evidence that schizophrenia and bipolar disorder define no
etiologically distinct disorders. A Series of family and twin studies as well as
molecular-genetic studies propose some etiological overlap which is at least
partially due to genetic factors. In conclusion there is overlapping inheritance
which might be due to shared polygenic mutations in the same disposition genes
in terms of cosegregation in families and twins..

A first common disposition gene (G30/G72) was identified for both disorders,
and it can be expected that other disposition genes of this kind will follow given
the overlap of candidate regions detected by linkage analysis and common
functional and molecular neurobiological features. Although some association
studies observed the same at-risk haplotype associated with both disorders. As
the pathogenic variants are not yet identified it still remains unclear if both
disorders are driven by the identical genetic variants and mechanisms (e.g. , in
the gene G30/G72). Given the strong DNA-sequence variability observable in
many genes two nearby located but different variants within the same gene
coding specifically for each of both disorders remain a possibility.

Diagnostic entities are based on clinical conventions which might lack
etiological and pathophysiological validity. Therefore, the observed genetic
overlap between schizophrenia and bipolar disorder might have different
meanings. The most plausible altematives are:

(a) Both or one of both disorders are etiologically and pathophysiologically
heterogeneous, e.g., there is a distinct subtype (e.g., psychotic bipolar
disorder) explaining the overlap but not being considered as a separate
diagnostic entity.
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(b) Both disorders share common symptomatic and or neurophysiological
features which have their own genetic underpinning which is consequently
shared betvveen both disorders

(c) Complex behaviour is driven by multiple genes, and each variant in these
genes is predisposing to different aspects of behaviour depending on spatial
distribution of geneexpression pattems which might be triggered by
environment (pleiotropy); thus, the same genetic factor might induce
schizophrenia as well as bipolar symptoms depending on the context.

Although some arguments were discussed in favor of possibility (b), the current
status of knovvledge does not allow a conclusive decision.
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Family studies show that the risk of suicide is increased when there is a suicide
in the family, particularly when a violent method is used (Linkowski et al. 1985).
One of the limitations of family studies is that they do not differentiate between
genetic and other factors, as family members share both genetic as well as
environmental factors. Classic research methods, which differentiate between
that which is genetic and that which is acquired within the family, are the
“natural experiments” of twin and adoption studies. In the case of identical twins
the concordance of suicide is much greater than is the case with fratemal twins
(Roy et al. 1991). Genetic model fitting on one of the largest studies of twins
showed that 43 percent of the variability of suicida! behaviour can be explained
by genetics (McGuffin et al. 2001).

If so, how can genetic factors increase the probability of suicidal behaviour in an
individual? Suicide does not of course show a simple Mendelian pattem of
transmission; there is not a ‘suicide gene’. As in the case of other complex
behaviour pattems, it is likely that the predisposition towards suicide consists of
numerous genetic and environmental factors, which manifest themselves as
suicidal behaviour only when a certain threshold of liability is crossed. In other
words, we can talk about a polygenetic multifactorial aetiological model of
suicidal behaviour.

How do we locate and identify genes that are involved in suicidal behaviour?
The most practicable approach currently is to focus on so-called candidate
genes, that is genes involved in metabolic pathways in the brain that could
plausibly have something to do with suicidal behaviour. As it is thought that the
variability of serotonergic neurotransmitters plays a pivotal role in individual
differences in mood, impulsiveness and aggression, it is no surprise that
molecular genetic studies of suicide and suicidal behaviour focus on
serotonergic genes. Candidate genes can be classified into three subgroups:
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• gene involved in synthesis of serotonin (tryptophan hydroxylase — TPH
is the rate -limiting enzyme in serotonin synthesis);

• genes involved in serotonergic neurotransmission (serotonin transporter
- 5-HTT regulates re-uptake of serotonin into pre-synaptic neuron and
different serotonin receptors that also regulate neurotransmission), and

• genes involved in serotonin catabolism (monoaminoxidase—MAO).

One of the problems that has pervaded association studies in psychiatry, and
indeed studies of many other common forms of disease, has been that attempted
replications have been on so small a scale as to have little power to confirm
original positive findings (Owen et al. 1997). In an attempt to overcome such
shortcomings and problems of genetic studies of suicide, recently first meta-
analyses of association studies of suicide behaviour were reported. Lalovic and
Turecki (2002) reported negative results for intron 7 based on publications with
an overall number of 1290 cases and 2295 Controls. On the other hand, an
analysis by Rujescu et al (2003) including only those studies that were
performed on samples of similar ethnic origins and geographic closeness
provides strong evidence for an association of suicide-related behaviour with an
A218 nucleotide polymorphism in the TPH gene in Caucasians.

So far little attention has been paid to the possible interplay of genes with
environmental factors. As such, a simultaneously performed candidate gene
analysis and a study of life events and social support might be a way forward. As
a niče example of such simultaneously performed research, Caspi et al (2003)
tested why stressful experiences lead to depression in some people but not in
others, by using a prospective-longitudinal study of a representative birth cohort.
The functional polymorphism in the promoter region of the serotonin transporter
(5-HTT) gene was found to moderate the influence of stressful life events on
depression. This epidemiological study provides evidence of a gene-by-
environment interaction, in which an individual's response to environmental
insults is moderated by his or her genetic makeup.

Until we know more about the genetic factors significant in the development of
suicidal behaviour, most of the work related to suicide prevention will be
directed at improving environmental conditions, particularly with respect to
those individuals where the tendency towards suicidal behaviour is most
pronounced. One should not hovvever forget that identifying people at risk
already has some societal implications and, therefore, raises a number of etical
issues regarding public policy (Meltzer 2000). First of ali, it will soon become
very important to protect the confidentiality of data on individuals, from whom
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material for molecular genetic research on suicide will have been taken.
Secondly, we must make sure that potential subjects can provide informed
consent. Thirdly, the question of to whom, when and how to present information
once genetic testing becomes more commonplace will have to be addressed.
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POPULATION GENETICS AND EPIDEMIOLOGY -
SCHIZOPHRENIA AS A THRESHOLD CHARACTER
Ljubomir Berberović, Bojan Šošić
Faculty of Science, University of Sarajevo

Most behavioural traits fit into the category of quantitative characters and are
believed to be subject to a complex system of genetic determination, and
simultaneously highly influenced by environmental factors (polygenic model
of multifactorial inheritance). Accordingly, there is a set of several or many
genes (a polygene), each having a relatively small contribution to the hereditary
basis of a quantitative trait. The most important form of interaction between the
genes of a polygene is considered to be addition. However, notwithstanding their
equal mendelian nature, genes constituting a polygene do not have equal effect
in the determination of a trait. The polygenic model has long been the
fundamental model of quantitative (biometrical) genetics, although a “single
locus with two alleles” model can in some instances account for a continuous
phenotypic variation.

Heritability defined as genetic/nongenetic variance ratio can be estimated
depending on the nature of the character and its variation in an array of different
ways. Many methods have been developed for this purpose. But it is still fairly
exceptional to apply population genetics techniques in the procedures of
estimating heritability of psychiatric nosologic entities.

A case of heritability/liability estimation, using the specific data from several
schizophrenia studies is presented. The aim is to explore the possibility of
applying population genetics and its models in the epidemiological investigation
of schizophrenia and related diseases which can be regarded as “threshold
characters”.
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GENETIC POLYMORPHISMSINFLUENCING RESPONSE OF
ANTIDEPRESSANTS
Serretti, A., Lorenzi, C., Pirovano, A., Ploia C., Tubazio, V., Smeraldi E.
Department of Psychiatry, Vita-Salute University, San Raffaele Institute,
Milan Italy.

Pharmacogenetic studies in mood disorders were performed only during recent
years involving short term antidepressant response. Antidepressant drugs are the
first line treatment for major depression but the therapeutic response in clinical
practice is expected in about two thirds of patients. The large inter-individual
variability in the pharmacological response pattem has been partially ascribed to
heritable factors. We investigated the possible influence of a set of candidate
genes as possible genetic predictors of antidepressant response efficacy. The
functional polymorphism in the upstream regulatoiy region of the serotonin
transporter gene (5-HTTLPR), the A218C gene variant on the tryptophan
hydroxylase gene (TPH), the G-protein beta3-subunit (Gbeta3) C825T gene
variant and the Circadian Locomotor Output Cycles Kaput (CLOCK) gene
variants were independently associated with short term SSRIs antidepressant
efficacy. The effects of 5-HTTLPR and TPH polymorphisms were more
pronounced in subjects not taking pindolol, while this effect was not observed
for Gbeta3 and CLOCK. CLOCK variants were associated with insomnia time
course during treatment. We observed a significantly higher presence of
insomnia throughout the trial in homozygotes for the C variant. A Neural
network approach was developed for analyzing multiple gene polymorphisms
simultaneously. The inclusion in the model of baseline depressive scores,
polarity, presence of psychotic features and fluvoxamine plasma levels did not
influence the observed association. DRD2, DRIM, Mao-A and 5-HT2A gene
variants were not associated with outcome. These results shed further light on
the genetically determined component of the response to pharmacological
treatments.
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GENETICS AND ETHICS
Milan Novakovic
Medicinski fakultet Srbinje-Foča, RS, BiH.

“Do not wish death to the enemy, but long life toyourself”

Arabian adage

Today the most difficult thing to do is to study genetics and regain ethics. One
does both things in order to provide better to the others. It is difficult to reach the
aim.

Genetics, as a Science, studies inherited factors, which affects the human
development. Lesser degree of scientific knowledge emphasis higher degree of
“no ones fields” in which many diseases are attributed to hereditary. Modem
Science tries to get inside ali factors of human continuum and behaviour, and
genetics gets more and more its exact position, which naturally belongs to it.

Multidisciplinary is deteological position of approach to ali modem scientific
studies, even those studying genetics. Some Sciences are radically involved into
human beginning among which are; psychology, sociology, economics, ethics.
Other Sciences are also in multidiscipline touch with beginning: biology,
biochemistry, eugenic, medicine. Great number of Sciences observes moral
development and human beginning: andrology, politics, economics, law,
philosophy to Freud’s tautology.

Introduction

Genetics is a Science about inherited. In philosophic sense, genetic refers to the
beginning-genesis, conceming the history of beginning and development of
plants and animals, heredity or Science of heredity. Human genetics is a
scientific discipline studying the influence of inherited factors on human
development.
Moral and deteological in Science are replaceđ with standards and regulations. In
this way, one shows his/hers creativity, but within the limits which exist in
modem medicine and psychiatry. In this normative part, the truth is ultimate, and
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in the junction of two cannons there is multidiscipline. Today it is exactly
scientific and legal need.

Ethical (moral) end of human action remains in ali aspects, but the question is: Is
the influence real or more frequently archaic and scholastic?

Researches Genetics

Biological factors in etiology of many diseases in psychiatry understand the
influence of: anatomical-morphological, biological, physiological and
biochemical factors.

Genetic factors are roughly investigated in the beginning of mental diseases, in
investigation of epidemiological genetics and molecular biology.

Epidemiological genetics accepts the knowledge that dominant disease in
psychiatry “schizophrenia occurs more frequently in certain families.
Multimorbidity risk for members of patient’s family (close relatives) is between
4% and 9%, not so close relatives have less chance to develop the disease”
(S.Loga).

There are several assumptions how the disease can be inherited Monogenetic -
certain gene is responsible for the development of the disease Poligenetic- many
genes are responsible for the development of the disease Heterogenetic- the
disease is not simple; it is heterogeneous, caused by the influence of many
different factors.
Lovvcring of number of mutual genes lessens the risk of developing the disease
This disorder occurspn both, mother and father, sides

Mental disorders are inherited poligenetically and multifactorally. Voulnerability
to mental disease is normally distributed in the family, but it is manifested only
in those in which it passes the threshold of reaction.

Molecular genetics is performed at the level of chromosomal analysis with
biological markers. In this way, the search for known genetic markers in families
in which mental disease occurs is performed. Also, in this way we find the field
of lingag analysis, which teliš us that sensitive places are differently
disseminated in the genome. There are positive findings on chromosomes 13q,
22q, 6p, 8p.
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There are :l.linkage analysis researches, 2. gene cloning researches and 3.
mRNA brain expressiveness researches.

Behaviour genetics studies the influence of inherited factors on psychological
characteristics and behaviour. This genetics is based on the studies of families
with psychological characteristics (mental backwardness) or illness. During past
three centuries, heredity has been observed in “exotic mental illnesses”,
according to MKB-10.

Genetic psychology is genetic structuralism or Geneva school with great French
influence. The school is an interesting collection of expansive psychoanalysis,
Soviet objectivistic school and Anglo-Saxon behaviourism. In these scientific
places results have emerged and become visible during 1950-s and they
influenced psychological idea (thought) of that period.

Genetic psychology emphasizes the connection between genetic model and
development of psychological functions. Genetic code is showed according to
the development sequence during the lifetime, and with that process, complex
psychological functions are developed. From the psychological point of view,
the school prefers cognitive functions in mental development of the human
being and gives it the name of cognitive orientation. (20).

Intel lect is developed by senso-motoric period, which lasts 18 months and ends
by controlling of the first symbols and development of abstract schemes. It is
continued by the “preparation period” (until 6 to 7 years) in which symbolically
development of speech happens together with process of abstraction and
understanding of classification. Then a child than begins to make concrete
conclusions, operates with negations, identity, reciprocity and it is able to close
the valne.

In period from 10 to 12 years formal-operational period starts and full thinking
normalization, and ability of “superoperational” performing are achieved. This
period lasts after the puberty. This is the characteristic of abstract thinking of an
adult human being, which is very important for the development of moral
reasoning. Logical reasoning is a base for moral reasoning, and ethics is the logic
of human acts. In that way fundaments for moral reasoning and acting are
formed.

In later phases of development under the behavioural influence, one cedes a lot
of things to the moral judgment. On the bases of this one compromises basic
moral principles (compromise compromitans). One actually lives between two
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basic wombs, mother’s and ground’s, keeping the part of what he/she inherited
and with(out) obligation to accept what the environment imposes.

Two latest great awards in the world in the field of the most finest researches of
the brain structures teli us about the biggest expansion of genetic researches of
the brain tissue. Daily information about human cloning (without knowledge
about its legality) brings the human race into the reality: Where is the human
genetics going?

Etics

Eugenic is one of the most important branches of social politics. It is also called
race hygiene, the Science about the conditions, which lead to production of
physically and mentally healthy posterity. It prevents production of unhealthy
and incapable posterity. It is a tendency of creating certain benevolent
conditions.

Data suggest that F. Galton founded eugenic in 1870. He divided it into:
positive, which improves human race by stimulating reproduction. Negative
prevents the situation in which human being dies early. Blood relation helps
appearance of physical and mental deficiencies. Applied eugenic could provide
avoidance of reproduction if both parents are at risk. There can be found some
legal problems of regulation of eugenic issues.

French law in January 1975 says: “a pregnant woman can bring her condition in
unvvanted situation; she can ask her doctor to perform an abortion. This abortion
can be performed only before the completion of 10 weeks of pregnancy. Law
allows the abortion in case when it is known that a fetus is abnormal.”(12).

Today there are possibilities of interventions during the pregnancy with
embiopathy caused by immunological postinfective dysfunction. Multiple
pregnancies in which a mother and fetus are in danger represent indication for
eugenic abortion. In past three decades an intentional abortion can be performed
if two doctors, after the physical examination, reach unique attitude about it.
This approach depends on the country legislation.

So, human and scientific factors determine the lasting of the human life after the
conception in ordered societies. The World Health Organization finds that birth
rate is reciprocally proportional to conditions of life and it brings a man closer to
nature. In psychiatric sense according to MKB-10, probable psychiatric
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consultations will remain in “exotic mental disorders.” Is this a new conflict
between exotic and nature?

New-old ethical dilemas
“Moral principles are easy to understand, but very difficult to apply in

practice”
J. Maric

Does the man know to respectpatient'spersonality?
Does the man know to respect personality ofother man before the conception ?
Does the man know to respect human and medical secret?
Does the man know to respect the person ofa doctor inside him/herself?
Does the man know when, how and where to create a new human being?

Attitude tovvards the patient is the basic obligation in doctor’s work.
Psychiatric attitude can be more specific with more understanding for suffering
of the body and soul of the patient. But, there is a Freud’s thesis which says: “
Three things cannot be leamt: to be a good parent, psychotherapist and nations
leader.” Empathy is small obligation of each doctor; above this are obligations of
psychiatrist and psychotherapist. Who knows what are other obligations-one will
remain human or human will disappear.

Conception is a real beginning of a human life, but modem man thinks that it is
some kind of intrigue in which something bad will happen to him (more
frequently) or something good (less frequently). Rarely one thinks that it is
planned conception of a new life. Conception cannot be destroyed. If there is
real contraception monsters will not be bom. (20).

Abortion is an act of ceasing the pregnancy, death of homo novus. Abortionist
kills the fetus. Legal, social and ethical factors will follovv human being before,
during and tili the end of her/his life.

Euthanasia is a way of ceasing of human life, which is performed by the doctor
as an act of mercy. A dilemma as old as medicine is to help or not the dying
man. Today this dilemma is in different legislative procedures (from approval to
strong disapproval). Ali cultures in the world have their own principles and
customs about helping man in dying. Only doctor can understand is he needed to
the patient any more.

156



Codex of medical work exists in form of Hippocratic Chapter and that is the
entrance into the modem medicine. Apparently it will be simple and sufficient if
it is respected. It is difficult to maintain the idea that my colleagues are my
Brothers (9) where man distances from the other man.

General practitioner becomes what he/she becomes by studying and finishing
modem medical studies. Codex prescribes practitioner’s behaviour, a family
establishes a part of family superego and the society establishes a part of social
superego. It is simple how one possesses something remedial inside him/herself
and resists ali temptations. It is difficult when passions affect your mind.

Moral principles are easy to understand and leam, but very difficult to apply in
practice. (12). By analyzing ethics of youth makes it more difficult. Their
universe is full of passion of the youth; it is less permeable, more passionately
protected than some distant gens when a respectable thinker from modem
civilization studies it. It seems that there is an important difference between the
old and young-first ones cannot spend what they have, second ones will be able
to spend everything if they have it.

Today in ethical understanding of fighting and existence, there are a lot of ruined
ethical characteristics of this area. It must be honestly admitted that we possesses
a part of our own guilt and insufficient understanding of change in social
relations and situations.

However, essential maintenance of ethic in atheism, benevolent dictatorship and
other social situations show collective špirit of survival. Principles and customs
left a part of culturology, other part we šank by our own.

When adults play a war game like children and then get angry, the young must
show them immaturity. Immaturity calls for maturity. Maturity belongs to the
immature regardless the period of life. If one wants to grow, there is no point in
waiting. Politics should be left to those who, apart of knowledge, have some
other qualities. This shows that nobody needs politics. It would be better to cure
wounds of bad politics and then create pawn for new investments in world
heritage, but without avoiding ethical, spiritual and cultural in ones broad sense
of understanding. This cannot be just politics (20).

Discussion

Genetics predetermines inherited characteristics of a human being. Modem
Science, by studying genetics, tries to change human characteristics. Genetic
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researches have some regulations, but they are separately presented in certain
legislations. In this way genetic researches include those, which are completely
approved and those, which are at the edge of common sense and ethics.

Researches preventing diseases or changing the course of the disease and
improving quality of human life are vvithin the borders of ali human
benevolences. They are privilege of the rich and other parts of mankind wait for
these results.
Other group of researches is a “cosmological scope with a great number of
marketing studies.” Huge part of these researches is not just at the edge of ethics,
but at the edge of necessity as well. They are expensive genetic researches
whose aim is to improve human biological environment. These improvements
are done not to make people love more but to help a type of modem
communication on a subculturological level. A lot of people come in Socrates
position “to suffer not just from own defects but from virtues as well.” This
happens before one becomes perfect, because the place for a perfect man is in
the museum.

Third part of researches moves towards cloning. This new creation means being
the same as before with a little bit improvement than before. Here, a lot of things
are unclear (Does everyone has right to be cloned? What will destiny of clones
be? Does clone reach ideality vvithout having any possibility to change human
characteristics by nature? Will clones overcome those who are not clones?
Where will people live when clones take over the planet?) Homo meiducus waits
for the product ofhomo technocraticus as homo novus.

Conclusion

By wishing to humanize nature and to naturalize human being, one reaches the
perfection and gets even further. Problems start when one moves away from
human nature and loses extent in his wishes. This lost of extent creates Virtual
picture of superman and subnature. To show real situation we can paraphrase
one literary mother’s advice: “My son, don’t go at the edge of the road. A tile
can fell and kili you. Don’ t go in the middle of the road either, something can
run over you. Just go somehow like this.” Today man can stay “somehovv like
this” not only in Bosnia, but ali over the world.
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MODERN PSYCHOPHARMACOTHERAPY: BETVVEEN GENETICS
DETERMINISM AND FREEDOM OF CHOICE
Miro Jakovljević

RETROSPECTIVE OF HUMAN POPULATION GENETICS STUDIES
INB&H
Pojskic N., Kapur L., Maijanovic D., Bakal N., Hadziselimovic R.
Institute for Genetic Engineering and Biotechnology, University of Sarajevo

Abstract

The earliest medical records on antroposcopic and antropometric traits in B&H
population date from the end of 19“ century. However, first exact results of
human population-genetic research were obtained in 1930’s using analysis of
genotype frequencies of blood group systems. Further research was significantly
intensified in the period 1960 - 1980 trough comprehensive analysis of complex
phenotype systems of qualitative and quantitative traits as described in numerous
reports by Berberovic and his collaborators, as well as adoption of improved
sampling methodology and data collection and interpretation (Hadziselimovic
1981a, 1981b; Hadziselimovic et Berberovic 1981; Hadziselimovic et al. 1981;
Hadziselimovic et al. 1990). After the end of war aggression on Bosnia and
Herzegovina (1992-1995) the survey on local human communities in respect to 
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their demographic structure and ethnic and cultural characteristics have been
continued using methodology of molecular genetic markers (Hadziselimovic
2002; Pojskic et al. 2003; Maijanovic et al. 2003, Kapur et al. 2003; Maijanovic
et al. 2004a, Pojskic et Hadziselimovic 2004a, Kapur et al. 2004, Pojskic et al.
2004b, Maijanovic et al. 2004b - in press and Maijanovic et al. 2004c - also in
press). The main objectives of population genetic research in Bosnia and
Herzegovina are determination of diversity of local human populations
especially isolated populations, as well as three main ethnic groups (Bosnian
Bosniacs, Bosnian Serbs and Bosnian Croats).

Obtained results had particular significance in the process of identification of
human remains after war in Bosnia and Herzegovina. During the history of
population-genetic study of human population in B&H various genetic markers
have been employed for complex analysis: qualitative hereditary biochemical
and physiological, static-morphological and dynamic-morphological traits,
microsatellite markers (15 autosomal STR loci), hipervariable regions of
mtDNA (HV1 and HV2), Y-STR (12 loci) and 28 Y-biallelic markers.

Ali mentioned results consistently showed following population structure
characteristics:

■ higher intra-ethnic than inter-ethnic variability;
■ rather small genetic differentiation and genetic distance

among different ethnic groups in Bosnia and Herzegovina;
D observed genetic diversity of human (sub)populations in

Bosnia and Herzegovina is correlated with their geographic
rather than ethnic parameters;

■ genetic specificity of isolated human (sub) groups no matter
their ethnic origin;

■ the significant effects of violent (war-caused) migrations on
genetic structure of local and isolated human populations in
Bosnia and Herzegovina.
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FAMDLY BASED ASSOCIATION STUDY OF BIPOLAR DISORDER:
CURRENT STATE IN BOSNIA AND HERZEGOVINA

Lilijana Oruc1, Lejla Kapur2
1- Psychiatric Clinic, Clinical Centre, University of Sarajevo;
2- Institute for Genetic Engineering and Biotechnology, University of Sarajevo;

Abstract

Bipolar disorder, Type 1 (BP1) is a severe psychiatric disorder
characterized with episodes of mania and depression, with complex
genetic background. The mode of inheritance is still unknown, but most
probably polygenic. Theoretically, single gene effect in complex genetic
phenomena is rather small and could not be easily revealed in samples
with limited siže. Therefore, the large sample siže is needed for primary
identification of candidate genes and further confirmation testing in
geographically distinct populations. Since BP1 disorder is a broad and
heterogeneous phenotypic category, diagnostic methodology and sample
collection need to be harmonized vvithin the collaborative groups that will
also enable genetic association analysis with specific symptom clusters.
In the framework of the collaborative study with the Department of
Psychiatry, University of Bonn (2001-2004) almost 80 BP1 triads have
been collected in Bosnia and Herzegovina using the same standardized
phenotypic Instruments.

EARLY INTERVENTION IN PSYCHOSIS
Alma Dzubur-Kulenovic (1), Mark Agius (2), Olwyn Gallagher (2), Rashid
Zaman(2), Peter Jones(2)
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Abstract

Over the last few decades, there has been increasing interest and research in the
issues surrounding the onset of psychotic illness. From an epidemiological point
of view, although schizophrenia is said to afflict up to one per cent of the
population at some time in their lives, the incidence seems to be affected by 
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various social factors, which vary in different populations; migration is an
example. It has been observed that there is often major change in the
psychosocial functioning of many people with psychotic illnesses within the first
three years of the onset, thereafter, the deterioration tends to plateau out, so that
the first three years of the illness could be described as a ‘critical period’ in
which the future course of the illness was set. It is suggested that intervention in
a psychotic illness at the earliest possible time, particularly in this ‘critical
period’ may offer the best chance of improving the prognosis of patients.[l]

Recently the ‘prodrome’ or ‘at risk mental State’ phase of the illness has
achieved significant attention and this phase is seen, arguably as one potential
target for improving the outcome of psychosis [2].

With regards to specific interventions and individual case management, it is felt
that the adherence of the individual to a treatment plan is facilitated if his/hers
initial contact with mental health Services is a positive one, thus minimizing
unnecessary delay in the initiation of adequate treatment and possibly avoiding
admission to a hospital[4].
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UPS AND DOWNS OF ATYPICAL ANTIPSYCHOTICS
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Abstract:
The metabolic effects of treatment with antipsychotic medications have been
under considerable debate. The knowledge base about metabolic effects is
evolving. The two questions are: first, whether individuals with schizophrenia or
bipolar disorder are at greater risk for obesity and type 2 diabetes than the
general population even without taking antipsychotic medications, and secondly,
to what extent antipsychotic medications increase rates of obesity and type 2
diabetes. The most important risk factor for development of diabetes in patients
taking antipsychotics are still unclear. Possible risk factors include age, gender,
race, BMI prior to treatment, diet, physical activity and comorbid conditions.
Unfortunately, there have been few prospective studies to determine importance
of these factors, and most of the retrospective studies attempt to control for these
factors. Atypical antipsychotic drugs should be chosen to minimize the risk of
weight gain, diabetes, and hyperlipidemia. Weight gain and metabolic
disturbances associated with atypical antipsychotics should be controlled
aggressively due to associated risk of coronary artery disease. Coronary artery
disease is significant cause of mortality in these patients. However, because
these conditions can be treated with lifestyle modifications such as diet, exercise,
and medications, these adverse events should not discourage use of the atypical
antipsychotics. Some patients who experience significant weight gain may
benefit from switching to an agent with less potential weight gain. It is important
that psychiatrists who prescribe atypical antipsychotics educate their patients
about risks and waming signs of metabolic dysfunction associated with these
agents and ensure follow up.
Key words: Schizophrenia, bipolar disorder, atypical antipsychotics, metabolic
syndrome, obesity, diabetes, dyslipidemia.
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JACQUES MONOD: FROM GENETICS TO PHDLOSOPHY
Tvrtko Kulenović

Abstract:

Jacques Monod, together with two other French biologists received a Nobel
Prize in Physiology and Medicine in 1965, for his research in the field of
molecular biology. His name is perhaps more familiar to the wider audience as
the author of L' hazard et la necessite, that is considered to be the most important
work on the philosophy of nature written in the Twentieth century. Monod's
horizon in this book is wide, his thought deep and its literary quality is
extraordinary. Leftist in his youth, perhaps even a communist, later a member of
French Resistance, he defines socialism as a ’painful dream of the nineteenth
century'.

This book was accepted with harsh criticism both from the left and fronti the
right. The Right, naturally connected with creational interpretation of the origins
of the world, attacked Monod for his denial of the Divine principles, for his
statement that ’our numbers have come from the gambling table in Monte Carlo'.
The Left, on the other hand has projected historical causality to the world of
nature, creating and defending its God - Marx. Monod's teaching (Destiny
exists only if happens, otherwise not.') is close to the philosophies of the Far
East, particularly the philosophy of ancient China in the 'Book of Prophecies' (Z
King) that States that the individual should base his preparations for the future
based on his knovvledge of the present, and not on prophecies.

The hazard, of course does not assume disorder because .. .'once encoded in the
structure of DNA, singular, and therefore unpredictable event, will be
mechanically precisely replicated and transferred, multiplied in millions and
billions of examples. Uprooted form the realm of sheer hazard, it enters the
realm of necessity, the realm of undisputable safety. Because, at the macroscopic
level, on the level of living organisms, natural selection is taking place. Even the
most brilliant minds of today still cannot accept and understand that it is possible
to derive the son of the whole music of the biosphere form one source of noise',
says Monod. Darwin's philosophy of nature is still applicable today, only, it is
based on new assumptions about the function of hazard in the evolution.
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