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LACK OF ASSOCIATION BETWEEN THE G681C
POLYMORPHISM IN THE 5-HT1Df3 AUTORECEPTOR

GENE AND SCHIZOPHRENIA

Quirino Cordeiro, Homero Vallada

ABSTRACT - A major role of the serot o n e rgicsystem has been hypothesized in the pathogenesis of schizop-
hrenia, mostly based on the evidence of action of atypical antipsychotics. Disturbances of serotonergc path-
ways have been implicated in the etiology of schizophrenia. The aim of this study was to investigate the
association between schizophrenia and the G861C polymorphism in the 5-HT1Dp autoreeptor gene. There
was conducted a case-control analysis in a sample of 196 schizophrenic patients and 143 gender, age and
ethnic matched controls. No statistically diff e rences were found in allelic or genotypic distributions between
cases and controls. Thus, the results do not support an association of the G861C polymorphism in the 5-HT 1D
autoreceptor gene with schizophrenia in the studied sample.
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Auséncia de associacio entre o polimorfismo G861C do gene do auto-receptor 5-HT1Dg e esqui-
zofrenia

RESUMO - O sistema serotonérgco tem sido implicado na fisiopatologia da esquizofrenia, principalmente por
conta dos mecanismos de acdo dos antipsicoticos atipicos. Alteragdes nas vias cerebrais serotonérgicas tém sido
relacionadas com a etiologia desse transtorno psiquiatrico. Assim, o objetivo do presente estudo foi investigar
uma possivel associacdo entre esquizofrenia e o polimorfismo G861C no gene do auto-receptor serotonérgi-
co 5-HT1DB. Para tanto, conduziu-se estudo do tipo caso-controle em amostra de 196 pacientes com esquizofre-
nia e 143 individuos pareados para sexo, idade e etnia. Ndo se evidenciaram diferencas estatisticas nas dis-
tribuicdes alélicas e genotipicas entre as populacdes de pacientes e controles. Desse modo, os resultados dessa
investigacdo nado correlacionaram o polimorfismo G861C no gene do auto-receptor serotonérgco 5-HT1Dp
como fator de susceptibilidade genética para o desenvolvimento de esquizofrenia na amostra estudada.

PALAVRAS-CHAVE: esquizofrenia, 5-HT1Dg, polimorfismo G861C, associacdo genética.

Schizophrenia (SCZ) is a psychiatric disorder that
a ffects some 1% of the general population, being
associated with disturbances of thought, affect, sen-
soperception and behavior. Data from twin, adop-
tion and family studies have demonstrated that ge-
netics plays an important role in the etiology of this
disorder, and heritability as high as 80% has been
reported’. The most common mode of inheritance
of SCZ involves multiple susceptibility loci2. Some
evidences suggest that serotonergic dysfunctions
may be related to the susceptibility for SCZ. The se-
rotonin hypothesis emerged following observa-
tions of psychotic features related to LSD, a sero-
tonergcdrug. Later, reports showing that seroton-
ergic-depleting drugs, such as reserpine could alle-
viate some symptoms of SCZ helped to build the
theory that an increase in serotonin may be relat-

ed to the disord e r3. More evidences of the interest
of serotonin in SCZ come from the finding of Joyce
et al.* that this neurotransmitter uptake sites and
receptors are altered in the limbic system of patients
with the disorder, and the observation that the new
generation antipsychotics have potent serotonin-
related activities®.

S e rotonin is involved in a variety of sensory, mo-
tor and cortical functions, being particularly rele-
vant in modulating the effects of dopamine, the
first neurotransmitter supposed to be implicated
in SCZ. Serotonin receptors are classified into sev-
en main classes which can be further divided into
different subclasses®. Among many serotonin recep-
tors subtypes, 5-HT1D receptors are important for
SCZ because their major function is to control sero-
tonin release from serotonergic neuron terminals
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(autoreceptors) in the brain®. Cloning studies found
two 5-HT 1D receptors subtypes, termed 5-HT1Da and
5-HT1DF°. The gene for 5-HT1D receptor has been
localized to chromosome 6p13 and it is widely
expressed in the human brain, with the highest le-
vels of receptor expression observed in limbic regions
and basal ganglia®. Considering the important role
of 5-HT1Dp receptor in the control of serotonin
release and its location of pre f e rential expression®,
mutations occurring in this serotonin autoreceptor
gene may contribute to the susceptibility for SCZ by
causing altered function of serotonergic neurons.
Some studies have reported genetic linkage bet-
ween SCZ and regions on chromosome 6'"3. These
linkage studies have been performed to localize
major effect susceptibility genes for SCZ, although,
since its genetic etiology may be multifactorial and
polygenic, association study design is more appro-
priated. Any single susceptibility gene contributes
only a small fraction to the overall risk for SCZ and
can be directly evaluated as susceptibility factors
using candidate gene association studies’>.
Serotonergic systems have been implicated in
the pathophysiology of SCZ and the genetic associa-
tion study is one of the most important approach-
es to detect genes for susceptibility to a complex
disorder, such as SCZ. Thus in the present study, the
silent polymorphism G681C, which is located in the
coding region of 5-HT1Dp autoreeptor gene, will
be investigated as a possible risk factor for SCZ.

METHOD

Sample — All controls and SCZ patients provided writ-
ten informed consent. The ethical approval for the study
was obtained from the Ethics Committee at the Hospital
das Clinicas, University of Sdo Paulo Medical School
(CAPPesq).

A) Patients sample: 196 patients were re c ruited from
inpatient and outpatient services at the Institute of Psy-
chiatry of the Hospital das Clinicas, University of Sdo Paulo
Medical School and diagnosed according to DSM-IV'é cri-
teria for SCZ.

B) Controls sample: 143 sex, age and ethnic matched
healthy controls were recruited from the Blood Donation
Senice at the Hospital das Clinicas, University of Sdo Paulo
Medical School.

Genotyping — We collected ten milli-liters of venous
blood from each subject and genomic DNA was extract-
ed using the phenol chlorofommethod. The G861C ge-
notypes (GG, GC, CC) were determined by the polyme-
rase chain reaction method". Determination of genoty-
pes was performed by raters blind to the clinical status
of the individuals.

Table Distributions of the G861C alleles and genotypes frequen -
cies in SCZ patients and controls samples

SCz Controls X2 p value

Alleles

G 270 (68.87) 212 (74.12) 2.22 0.13

C 122 (31.12) 74 (25.87)

Total 392 (100) 286 (100)
Genotypes

G/G 96 (48.97) 77 (53.84)

G/C 78 (39.79) 58 (40.55) 3.36 0.18

c/c 22 (11.22) 8(5.59)

Total 196 (100) 143 (100)

Statistical analysis — For comparisons between cases
and controls regarding frequencies of alleles and genoty-
pes, we utilized the chi-square test. Hardy-Weinberg equi-
librium was calculated using the STATA Program’s.

RESULTS

There were no significant deviations from the
Hardy-Weinberg equilibrium in any of the samples
for the polymorphism studied (SCZ: p=0.31; controls:
p=0.49). Case-control analysis provided no difference
in allelic (p=0.13, ¥?>=2.22, OR=0.77 0.54<OR<1.10) and
genotypic (p=0.18, x?=3.36, 2d.f.) distributions
between patients and controls samples (Table).

DISCUSSION

The results of the present study found no eviden-
ce for an association between the polymorphism and
SCZ. These findings are in agreement with a linkage
study in a Canadian population, a case-control asso-
ciation study in a Portuguese population?’, and a trio-
based (father, mother and proband) study also in a
Portuguese sample?'. However, these results do not
supportsome linkage studies that found evidence of
linkage in regions of chromosome 6 and SCZ. Such phe-
nomenon may reflect the possibility that there might
be other mutations in this gene that play a role in SCZ,
or that there are other genes related to the suscep-
tibility for SCZ in chromosome 6.

A possible limitation of the present investigati-
on is related to the population stratification. Assoc i-
ation studies using case-control approach can gene-
rate false association because it is difficult to precise-
ly match patients and controls for ethnicity because
physical characteristics are not always related to ge-
netic background, especially in Brazil where the po-
pulation is so mixed?. So differences in allele frequen-
cies between populations could generate false results.
Even trying to match the populations for ethnicity,
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as done in this work, this is an issue that has to be
considerad in case-control investigations.

vid
les

In conclusion, the results of this work do not pro-
e evidence of association between SCZ and alle-
and genotypes of the G861C polymorphism in

the 5-HT1Dp autoreceptor gene with SCZ in the

stu

died sample.
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