
Psychiatric diseases

Schizophrenia



Origin of schizophrenia

- 1% of general population (youngsters and young adults) 

- Genetic factors ?

neuroregulin 1: maturation and plasticity of  synapses

dysbindin: modulator of  DISC 1 (migration of neurons)

COMT: catabolism of dopamine

- environmental and evolutionary factors

- 50% concordance in homozygous twins

- pharmacological factors: cannabis and psychostimulants ?

- Neurochemical theories: 

dopamine 

glutamate



DSM

Diagnostic and statistic manual of 

mental disorders







Positive symptoms



• Hallucinations
Auditory. It can sound like one voice or many. They might whisper, murmur 
Visual. Someone might see lights, objects, people, or patterns 
Olfactory and gustatory. This can include good and bad smells and tastes 
Tactile. Feeling of things moving on your body, like hands or insects

• Delusions. The person affected might think someone is trying to control his 
brain Types of delusions include:

Persecutory delusions. Someone is after being stalked, hunted, framed, or 
tricked
Referential delusions. Believe that public forms of communication are a 
special message just for them
Somatic delusions. Center on the body. The person thinks they have a 
terrible illness or bizarre health problem like worms under the skin
Religious delusions. Special relationship with a deity
Grandiose delusions. Consider themselves a major figure on the world 
stage

• Confused thoughts and disorganized speech. Hard time organizing thoughts, 
words make no sense

• Trouble concentrating
• Movement disorders. Make the same movements over and over again or 

catatonic. 



Negative symptoms



• Mental function. Absence or lack of mental function involving thinking and 

perception

• Lack of pleasure. Not seem to enjoy anything anymore, anhedonia

• Trouble with speech. Not show any feelings, alogia

• Flattening. Their voice can sound flat, like they have no emotions

• Withdrawal. No longer making plans with friends or becoming a hermit, 

apathy

• Struggling with the basics of daily life. They may stop bathing or taking 

care of themselves

• No follow-through. Trouble staying on schedule or finishing what they 

start,  avolition



Dopaminergic Hypothesis





Dopaminergic Hypothesis

PRO CONTRA

-Amphetamine induces -% no responders
psychotic symptoms

-Antipsychotics are antagonists                        - not effective on 
D2R negative  symptoms



Serotoninergic Hypothesis



Serotonergic Hypothesis

Evidence

• 5-HT2 agonists are hallucinogenic (mescalina, LSD). 

R 2A and 2C

• Alteration in 5HTR in schizophrenic patients

• Antagonism of 5HTR contrasts psychosis

• Aypical antipsychotic drugs are inverse agonists of 

5HT2A receptors and are effective on negative 

symptoms



5HT2A receptors modulate the release of dopamine, norepineprine, glutamate, GABA and 
acetylcholine in the cortex, limbic areas and striatum. 5HT2C inhibits dopamine release



Glutamatergic Hypothesis



Evidence

• Structural Alterations in CTX where Glu is abundant

• Reduced glutamate concentrations and expression of 

glutamate receptors in CTX in schizophrenic

• Phencyclidine and and Ketamine produce psychotic

symptoms are glutamate (NMDA) antagonists

Glutamatergic Hypothesis



Hypofunction of NMDA-R



Henry Laborit: 1951

Chlorpromazine 

Jean Delay: 1952

iproniazide (IMAO)

Pierre Deniker: 1952

chlorpromazine

Leo Hollister: 1955

reserpine

John Cade 

antimanic properties 

of lithium 1949

Mogens Schou  

bipolar disorder 

Lithium 1952



1949 John Cade Discovers the antimanic effects of lithium

December 1950 Paul Charpentier Synthesis of chlorpromazine

December 1951 Sigwald e Bouttier First use of chlorpromazine in patients

March 1952 Hamon et al. First published report on the efficay of chlorpromazine

May 1952 Jean Delay & Pierre Deniker First systematic evaluation of the clinical efficacy of 

chlorpromazine

1952 Selikoff Discovery of the antidepressant properties of isoniazide

1954 Steck e Thiebaux First report of parkinsonism induced by chlorpromazine

1955 Leo Hollister ,Natan Kline Reserpine

1954 Methylphenidate

1954 Frank Berger Meprobamate

1955 Rolan Kuhn Imipramine

1955 Jean Delay Introduction of the term «neuroleptic»

1956 Frank Ayd Identification of dystonia induced by chlorpromazinre

1957 Nathan Kline Introduction of IMAO in pharmacotherapy for schizophrenia

1957 Lowell Randall Behavioural effects of benzodiazepines

1958 P.V. Petersen Tioxanthenes

1958 Paul Janssen Haloperidol

1959 Sigwald et al. Identification of tardive dyskinesia

1959 Clozapine

1960 Cohen e Tobin Anxiolytic effects of chlordiazepoxide



Therapeutic uses of antipsychotic drugs

Schizophrenia, psychotic depression, hyperactive psychotic states, 
mania, dementia (i.e. in AD)

Chorea of Huntington’s Disease (haloperidol)

Antiemetics  (phenothiazines)

Efficacy

About 70% of patients respond to treatment

Scarcely effective on negative symptoms (emotional flattening,  social 
withdrawal)





Clozapine : leponex

Olanzapine: zyprexa

Quetiapine: seroquel

Risperidone: risperdal

Cariprazine: vraylar

Chloropromazine: largactil

Thioridazine: melleril
Haloperidol: serenase



Classes of antipsychotic drugs

Phenothiazines: chloropromazine, thioridazine, fluphenazine, perphenazine

Tioxanthenes: flupentixol, tiotixene

Butirrophenones and similar: haloperidol

Diphenylbutylpiperidines: pimozide

Benzamides: sulpiride, amisulpride, eticlopride, raclopride, remoxipride

Dibenzazepines: clozapine, olanzapine, quetiapine, loxapine

Other eterocyclic compounds: fluperlapine, risperidone, ziprasidone, 
aripiprazole



Clorpromazina







Different phases of treatment

-Acute phase

From a few days to 8 weeks

Remission of psychotic symptoms

-Second phase

From 2 to 6 months

To prevent relapsing

-Maintenance

From 6 months to 1 year

Prevent new episodes



Mechanism of action of 
antipsychotic drugs



Typical antipsychotics

Initial increase in electrical activity of dopaminergic neurons (compensatory response

mediated by the antagonism of presynaptic receptors)

After 2-3 weeks the therapeutic effects becomes evident

D2R



Effects of chronic treatment with haloperidol 
on the firing of dopaminergic neurons







Effects of the antagonism of dopaminergic receptors  

System: Effects:

Nigro-striatal Extrapyramidal effects

Meso-cortico-limbic Antipsychotic effects

Tubero-infundibular Hyperprolactinemia

CTZ Antiemetic effect



Correlation between clinical potential of antipsychotic drugs
and their affinity towards D2 receptors



Receptor occupancy

Haloperidol > 75% of  D2R in striatum  (extrapyramidal side effects)

Clozapine 40-50% of  D2R in striatum;  70-90% of 5HT2R in CTX

Quetiapine 40-50% of  D2R in striatum;  50-70% of 5HT2R in CTX

Olanzapina 50-90% of  D2R in striatum; 80-100% of 5HT2R in CTX

antimuscarinic properties (reduced incidence of 

extrapyramidal side effects)

Risperidone 50-90% of  D2R in striatum; 80-100% of 5HT2R in CTX



Interindividual variability in the relationship between dose and plasma 
concentration of chlorpromazine in schizophrenic patients



Half-life of the most commonly used 

antipsychotic drugs (hours)

Haloperidol 12-36 (24)

Chlorpromazine 8-35 (24)

Clozapine 4-66 (12)

Quetiapine 6

Olanzapine 20-54 (30)

Pimozide 29-111 (55)

Risperidone 20-24



Pharmacological interactions



Counteraction of the effects of L-DOPA 

Chlorpromazine: (+ potentiates the effects of antihystamine drugs and analgesia 

induced by morphine)  

Clozapine, thioridazine (tachycardia, mental confusion, delirium)

o



Side effects



Non-motor side effects of antipsychotic drugs

- apathy 

- reduced ability to take 

initiatives

- blunted affectivity 

- slowness in responding  

Prolungation of QT interval
(aritmia)







+



Metabolic syndrome induced by treatment with 
atypical antipsychotic drugs

Weight gain

Abdominal obesity 

Reduced levels of HDL 

Increased levels of triglycerides  

Insulin-resistant hyperglycemia  

Hypertension



Parkinsonism induced by neuroleptic drugs - 1



Parkinsonism induced by neuroleptic drugs - 2


