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Objectives of the lecture 

By the end of the lecture you should 

ÅHave a clear idea and an overview about the 

etiology of psychiatric disorders. 

ÅBecome familiar with the most important risk 

factors (genetic and environmental) for psychiatric 

disorders. 

ÅUnderstand the general concept of gene-

environment interactions. 

ÅUnderstand the significance of the mental status 

examination and additional examinations in 

psychiatry 



The fundamental questions 

ÅWhat causes psychiatric disorders? 

 

or 

 

ÅWhy some individuals have psychiatric disorders 

and others donôt? 



Case presentation 1. 

Source: Public Broadcasting Service (www.pbs.org) 



Questions 1 

ÅHow do we call the condition described by 
Andrew? 

 

ÅWhat is the most probable diagnosis? 

 

ÅWhat other diagnoses should we think of? 

 



Questions 1 

ÅHow do we call the condition described by 
Andrew? 

ÅPsychosis 

ÅWhat is the most probable diagnosis? 
ÅSchizophrenia or schizoaffective disorder 

ÅWhat other diagnoses should we think of? 
ÅDrug/medication-induced psychosis 

ÅOrganic psychosyndrome (e.g. brain tumor, 
temporal lobe epilepsy, multiple sclerosis, 
encephalitis) 

ÅMood disorder 

ÅPersonality disorder 

 



Case presentation 2. 

Å23 year old female patient presents herself at 
the Department after a family debate. 

ÅChief complaints: ĂI am treated brutally by my 
familyé I think people on the street mean 
bad to meéPeople are staring at 
meéPeople are hurting me.ò 

ÅFeels that things have changed several 
months ago. Sought ambulatory treatment 
and received antidepressant medication. 

ÅFollowing examination: symptoms of anxiety, 
paranoid and religious delusions, acoustic 
hallucinations (ĂI heard the voice of Jesus 
and my teacher talking to me.ò) 

ÅPositive family history: uncle diagnosed with 
schizophrenia 

 



Questions 2 

ÅWhat is the cause of her psychiatric problems 
according to the patient? (What was her 
explanation?) 

 

ÅAccording to you? 

 



Questions 2 

ÅWhat is the cause of her psychiatric problems 
according to the patient? (What was her 
explanation?) 

ÅFamily conflicts, psychological stress 

ÅAccording to you? 

ÅUncle diagnosed with schizophrenia, this 
means genetic/biological vulnerability. 

 

ÅThe fundamental question of etiology: What 
causes the disorder? Environmental or genetic 
factors? Or both? 

 



Psychiatric disorders 

ǒ Severe and prolonged impairment of affect, 

cognition, and behavior leading to social dysfunction. 

ǒ Diagnoses based on interview and behavioral 

assessment 

ǒ Fulfill official diagnostic criteria (time criterion, 

number of symptoms, dysfunction, exclusion of other 

etiologies)  

 

 

ǒ Why do we think psychiatric disorders have anything 

to do with genes? 

 

DSM-IV -TR: Diagnostic and Statistical Manual of Mental Disorders,  

Text revision (1994, 2000) 

DSM-5: 2013 



Most psychiatric disorders run in families  

ASD: autism spectrum disorders 

AD: Alzheimer dementia 

ADHD: attention-deficit hyperactivity 

AN: anorexia nervosa 

ALC: alcohol dependence 

BIP: bipolar disorder 

BRCA: breast cancer 

MDD: major depressive disorder 

NIC: nicotine dependence 

SCZ: schizophrenia 

T2DM: type 2 diabetes mellitus 

 

Source: Sullivan et al, 2012. Nature  

ǒ Positive family history 

ǒ Risk for developing psychiatric 

disorders increases 5 to 20 

times (according to disorder) in 

the presence of a first degree 

relative 

ǒ Twin studies offer a possibility 

to dissect genetic and 

environmental factors by 

examining concordance rates. 

ǒ Schizophrenia: MZ:59%, DZ:15%,  

ǒ Bipolar disorder: MZ:65%, DZ:14% 

ǒ Unipolar depression: MZ:50%, 

DZ:18% 

ǒ Alcohol-dependency: MZ:26%, 

DZ:12% (Kendler, 1986) 

The concept of heritability: Proportion of  

phenotypic variability attributable to genetic 

effects 



Psychiatric disorders are not 

mendelian disorders 

 

 

Question 3 

 

 

Can you name mendelian 

disorders?   

Johann Gregor Mendel 

(1822-1884)  



Psychiatric disorders are not mendelian disorders   

ǒ Huntingtonôs disease is a 

mendelian disorder 

ǒ Important for the differential 

diagnosis of depression 

ǒ Schizophrenia, mood 

disorders, anxiety, 

substance abuse are 

most probably polygenic 

disorders. 

ǒ One candidate gene 

canôt explain phenotypic 

variance. 

 

Source: Eurostemcell.org  

Chromosome 4 



Psychiatric genetic studies: the hunt for candidate 

genes 

ǒ Population genetics: 

ï Family studies 

ï Twin studies 

ï Adoption studies 

 

ǒ Epidemiologic studies: 

ï Genetic cohorts 

ǒ Molecular methods 

ï Linkage studies 

ï Association studies 

ï Expression studies 

ï Epigenetic analyses 

 

ǒ Stem cell models 

ǒ Animal models 



The Human Genome Project 

and its implications  

ǒ 2001: Publication of Human Genome 

Project: 3x109 base-pairs, 20.000  coding 

genes, 15.000 non-coding genes, and 

15.000 pseudogenes.  

ǒ Ă3000 books of 1000 pages, 1000 letters on 

each.ò 

ǒ Polymorphic regions: 0,1% of DNA 

ǒ Types of polymorphisms: SNP (single 

nucleotide polymorphism), VNTR (variable 

number of tandem repeats), CNV (copy 

number variation, micrdeletions and 

microduplications) 

ǒ Junk DNA: repetitive elements mostly 

originating from retrotransposons 

ǒ ĂIsland of genesò floating in the ocean of 

repetitive sequences 

Single nucleotide 

polymorphism (SNP) 

Indel polymorphism  
Variable number of 

tandem repeats 
Copy number 

variation 





 



Schizophrenia 

ǒ Main symptoms: delusions, hallucinations, 

disorganized thoughts and behavior, negative 

symptoms. 

ǒ Familial transmission is straightforward (heritability: 

0.8, MZ twins: 48-59%, DZ twins: 16% concordance) 

ǒ Referred to as the totally unsuccessful example of 

linkage and association studies 

ǒ GWAS studies did not replicate previously implicated 

candidate genes, and significant markers only 

explain 3% of the heritability -> ñmissing heritabilityò 

 



Schizophrenia genetics 

ǒ Common variants associated 

with schizophrenia: 

ï 6p21-23: Major Histocompatibility 

Complex (MHC) I region 

ǒ Rare microdeletions and 

minroduplications are 

enriched in schizophrenia: 

ï 22q11.2 deletion syndrome ï 

velocardiofacial (VCFS) / 

DiGeorge syndrome 

Source: Ripke et al, 2013. Nature Genetics         Source: Karayiorgou, 2010, Nature Neuroscience  



Question 4 

 

Which characters show symptoms similar to 

schizophrenia in William Shakespeareôs 

dramas? 



 John William Waterhouse: 
Ophelia (Hamlet) ï 
disorganized behavior 

 Hamlet, Prince of Denmark 

 

Talking to ghosts, saying the truth ï 
actually not schizophrenic. 



 Edgar - Tom OôBedlam 
(King Lear) ï the madman, 
chronic schizophrenia 

 

 Macbeth and Lady Macbeth 
ï paranoid psychosis 



Mood disorders: Major depression and bipolar 

disorder 

Hallmark symptoms: 

Å Depression: depressed mood, 

anhedonia, problems with 

concentration, performance problems, 

somatic symptoms (loss of appetite, 

sleep problems) 

Å Mania: elevated mood, flight of ideas, 

hyperactivity, decreased critical insight 

Å Bipolar disorder: cycles of depression 

and mania 

ÅDecreased social functioning, family 

problems 

ÅHigh risk of suicide 



         Van Gogh            Hemingway 


