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Polimorfismos del transportador de serotonina y
efecto de fluoxetina sobre la impulsividad y
agresividad en el trastorno límite de personalidad

Introducción. La impulsividad y agresividad son ca-
racterísticas del trastorno límite de personalidad y están
asociadas a una disfunción del sistema serotoninérgico.
Polimorfismos del transportador de serotonina han sido
vinculados a las conductas agresivas e impulsivas. En de-
presión el alelo corto (S) se asocia a peor respuesta a los
inhibidores selectivos de la recaptación de serotonina (ISRS).
El objetivo de este trabajo es estudiar estos polimorfismos
para predecir la respuesta de las conductas agresivas e im-
pulsivas a los ISRS en el trastorno límite de personalidad. 

Método. Cincuenta y nueve pacientes con trastorno lí-
mite de personalidad del DSM-IV de acuerdo al International
Personality Disorder Examination (IPDE) y sin patología del
eje I fueron tratados con fluoxetina en dosis flexibles duran-
te 12 semanas. Los pacientes fueron evaluados mediante la
Overt Aggression Scale Modified (OAS-M) al inicio y a las 2,
4, 8 y 12 semanas de tratamiento. Se determinó los polimor-
fismos L y S de la región promotora del transportador de se-
rotonina. Se comparó la respuesta a fluoxetina de los porta-
dores de LL frente a los portadores de S (LS+SS). 

Resultados. Los portadores de LL tuvieron mejor res-
puesta que los portadores de S en reducir las puntuaciones
del OAS-M total y en los componentes agresividad e irri-
tabilidad del OAS-M. 

Conclusiones. Los portadores del alelo L responden
mejor a fluoxetina que los portadores de S, de modo simi-
lar que en depresión. El alelo S puede representar un fac-
tor común de mala respuesta a los ISRS en las patologías
asociadas a disfunción del sistema serotoninérgico.
Palabras clave:
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INTRODUCTION

Borderline personality disorder is characterized by insta-
bility of interpersonal relationships, self-image and affecti-

Introduction. Impulsiveness and aggressiveness are
characteristics of borderline personality disorder and are as-
sociated to a serotoninergic system dysfunction. Serotonin
transporter polymorphisms have been linked to aggressive
and impulsive behaviors. The short allele (S) in depression is
associated to a worse response to selective serotonin reup-
take inhibitors (SSRI). This study aims to study these poly-
morphisms  to predict the response of aggressive and im-
pulsive behaviors to SSRIs in borderline personality disorder. 

Method. Fifty-nine patients with DSM-IV borderline
personality disorder in accordance with the International
Personality Disorder Examination (IPDE) and without axis 1
disease were treated with flexible doses of fluoxetine for 12
weeks. The patients were evaluated with the Overt Aggres-
sion Scale Modified (OAS-M) at the beginning and at 2, 4, 8
and 12 weeks of treatment. Polymorphisms L and S of the
serotonin transporter promoter region were determined.
Response to fluoxetine of the LL carriers versus the S carriers
(LS+SS) was compared. 

Results. LL carriers had a better response than S carriers
in the reduction of total OAS-M scores and on the aggres-
siveness and irritability components of the OAS-M. 

Conclusions. L-allele carriers responded better to fluoxe-
tine than S carriers, in a similar way as in depression. The S
allele may represent a common factor of bad response to SSRI
in diseases associated to serotoninergic system dysfunction.
Key words: 
Borderline personality disorder. Serotonin transporter polymorphisms. Fluoxetine. Phar-
macogenomics.
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vity  and by a significant impulsiveness seen in different
areas1. Impulsive, aggressive, suicidal and self-mutilation
behaviors pose a problem for the clinical management of
these patients. From the pharmacological point of view,
selective serotonin reuptake inhibitors (SSRI) are widely
used to control borderline disorder symptoms. This prac-
tice is based on the results of several open-label studies2-8

and some double-blind randomized ones9-11. Based on these
works, the use of SSRI is recommended for the treatment 
of affective instability, impulsiveness and aggressiveness of
these patients12. This recommendation has also been adop-
ted in the practical guide for treatment of borderline person-
ality disorder of the American Psychiatric Association13.

The current classifications of the personality disorders
are categorial and they are considered as discrete entities.
However, the use of these diagnostic categories has not
been very useful from the neurobiological research point
of view. On the contrary, dimensional models have been
much more useful14. The study of impulsiveness, considered
as a dimension, has contributed strong evidence that it is
associated to a serotoninergic system dysfunction15,16. Re-
ductions in the central serotoninergic function indexes have
been reported in subjects with personality disorder and
with a background of aggressive and impulsive beha-
viors15,17-19. 

On their part, genetic studies have also found a rela-
tionship between genes linked to the serotoninergic system
and impulsive and aggressive behaviors. Tryptophan
hydroxylase (TrpOH) is the limiting enzyme in serotonin
synthesis and some polymorphisms of TrpOH have been asso-
ciated with impulsive discontrol and suicidality20-22 and
with aggressive and impulsive behaviors23,24. Polymor-
phisms of the 5HT1B receptor have been studied in knoc-
kout rats and in subjects with aggressive and impulsive be-
haviors25,26. These studies suggest that this receptor may
mediate aggression and impulse control. On the other hand,
studies done in subjects who impulsively and deliberately
injure themselves find a relationship between these beha-
viors and some polymorphisms of the 5HT2C receptor27. The
serotonin transporter (SERT) has aroused special interest
since it has the function of neurotransmitter reuptake by
the presynaptic neuron for its subsequent reuse and it is the
action site of the SSRI. A functional polymorphism of the
serotonin transporter promoter region consisting in dele-
tion  of 44 base pairs or short variant (S) and an insertion or
long variant (L) has been described28. The S form is associated
to lower transcriptional activity and a reduction in the sero-
tonin reuptake efficiency29.

Several pharmacogenetic studies conducted in depressive
patients have found that long L-allele carriers (L) have a
better or faster response to SSRI antidepressants in compar-
ison with short allele carriers (S)30-33. However, two studies
conducted in Asiatic populations have found contrasting
results, which have been explained by the low frequency of
long allele in them33-35. 

Up to now, polymorphisms of the genes associated to the
serotoninergic system for prediction of response to use of
SSRI in personality disorders have not been studied. This
study aims to study the possible relationship between long
and short alleles of the serotonin transporter and the re-
duction of impulsiveness in patients with borderline person-
ality disorder treated with fluoxetine. 

METHOD

This work forms a part of a larger study on different gen-
etic polymorphisms associated with the serotoninergic
system, its relationship with impulsiveness and prediction of
response to drugs in personality disorders (FONDECYT
1030305 Project). Herein, we will focus on the determina-
tion of long and short alleles in the serotonin transporter
promoter region and their relationship with the effect of
fluoxetine and impulsiveness in a group of patients with
borderline personality disorder. 

Patient selection

A total of 59 patients, aged 18 to 60 years, who consul-
ted the University Psychiatric Outpatient Clinic of the Hos-
pital Clínico of the University of Chile were selected. The
subjects belonged to social stratum II, that is considered to
be the most representative of the Chilean population, a
mixture of Caucasians and Amerindens. All of them fulfilled
the DSM-criteria for personality borderline disorder of the
International Personality Disorder Examination (IPDE)36. The
existence of axis 1 diagnosis (SCID-I)37 was ruled out. Sub-
jects with a background of organic cerebral pictures, sub-
stance abuse, psychoses, mania, eating disorders or signifi-
cant physical diseases were excluded. For this last purpose, a
physical examination, complete blood count, biochemical
profile, thyroid tests and electroencephalogram were per-
formed. Patients with a background of depressive or an-
xious symptoms were only included if they were free of these
symptoms when they entered into the study. The subjects
had been drug-free for at least 2 weeks and in the case of
fluoxetine, this period was extended to 4 weeks. All gave
their informed consent.  The study was approved by the 
Ethics Committee of the Hospital Clínico of the University
of Chile and was developed respecting the principles of the
declaration of Helsinki.

Treatment with fluoxetine

The subjects were treated with oral fluoxetine for 12 
weeks.  All of them were administered 20 mg daily of fluo-
xetine at the beginning of the study. If the response was
considered insufficient, the investigators could increase the
doses to 40 mg daily after 2 weeks of treatment. If neces-
sary, additional increases were made. To assure treatment
compliance, plasma levels of fluoxetine were measured at
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12 weeks of treatment with the liquid chromatography and
detection by fluorescence. Use of other psychodrugs was
not permitted, but when necessary alprazolam or zolpidem
were administered. 

Evaluation of impulsiveness

In order to evaluate impulsiveness, the Overt Aggression
Scale Modified (OAS-M) was applied at the beginning of the
study and at 2, 4, 8 and 12 weeks of treatment38. The OAS-
M consists in a semistructured interview, which was applied
by two clinicians, and evaluate three areas: aggression, irri-
tability and suicidality. There are four subscales for aggres-
sion: verbal aggression, aggression against objects, aggres-
sion against others and self-aggression. There are two
subscales for Irritability: global irritability and subjective
irritability. There are three subscales for suicidality: suicidal
tendencies (ideation and behavior), suicide attempts and le-
thality of the attempt. The OAS-M is an appropriate in-
strument to measure changes of aggressiveness and impul-
siveness over time.

Genetic analysis

The DNA was extracted from leukocytes from a peripheral
blood sample using Ultra CleanTM DNA Blood Spin kit (Mo
Bio Laboratories Inc.), following the manufacturer's instruc-
tions. Determination  of the S and S alleles of the 5-HTT pro-
moter gene was done with the polymerase chain reaction
(PCR) using the primers 5´-GGCGTTGCCGCTCTGAATGC-3’
and 5’-GAGGGACTGAGCTGGACAACCACG-3’.39 PCR reaction
was made with a final volume of 15 ml and consisted in 
100 ng of genomic DNA,  0.13 mM of dNTPs, 0.2 mM of each
primer, 2 mM MgCl2 and 0.5 U of Taq DNA polymerase 
(Fermentas). The amplification program of 35 cycles consis-
ted of a denaturation temperature of 94 o C for 30 seconds, an

annealing of 30 seconds at 61o C and an extension of 45 se-
conds at  72 oC. The long alleles (528 pb) and short alleles
(484 pb) were resolved in agarose gels of 2%-2.5% and stained
with ethidium bromide. 

Statistical analysis

The statistical analysis was conducted with the Statistical
Package for the Social Sciences (SPSS, version 11.5, SPSS Inc,
Chicago, 1999). Average scores of total OAS-M and of aggres-
sion, irritability and suicidality were calculated before initiating
the administration of fluoxetine and at 2, 4, 8 and 12 weeks of
treatment. Two groups of individuals were constructed accord-
ing to their genotype: LL and those carriers of S allele (LS+SS).
Comparisons of averages of reduction based on initial score of
OAS-M and of aggression, irritability and suicidality were made
using Kruskal-Wallis' non-parametric test. This non-parametric
test was used because the groups to be compared (LL v/s
LS+SS) are discordant in size (9 individuals LL and 40 indivi-
duals LS+SS). Baseline and demographic clinical data between
the genotypes were compared using the Student's t test. 

RESULTS

A total of 49 (83%) of the 59 patients incorporated into
the study completed the 12 weeks of treatment. Table 1
shows these sociodemographic characteristics, doses and
plasma levels of fluoxetine and the initial scores of the OAS-M
of the total group and of these subgroups according to gen-
otypes. It can be observed that there was a predominance of
women and no significant differences between the groups
regarding the doses and plasma levels of fluoxetine on the
initial scores of total OAS-M and its components (table 1).

Figures 1, 2, 3 and 4 show the time variation of OAS-M
and its components in genotype carriers versus S (LS + SS)
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Table 1 Clinical and demographic characteristics according to the genotypes in patients with 
borderline personality disorder

Characteristics Total group LL LS SS
(n=49) (n=9) (n=23) (n=17)

Distribution (%) 100 18.4 46.9 34.7
Gender (women/men) 36/13 6/3 14/9 16/1
Fluoxetine dose (mg/day) (SD) 36.9 (12.7) 36.6 (15.8) 36.9 (11.4) 37.0 (13.5)
Plasma level. Fluoxetine (ng/ml) (SD) 186.8 (101.0) 204.3 (107.4) 203.9 (113.3) 152.2 (84.2)
Initial score OAS-M:

Total OAS-M (SD) 38.1 (16.3) 37.3 (22.5) 39.7 (15.4) 36.3(14.7)
OAS-M aggression (SD) 28.6 (15.1) 29.8 (21.5) 29.9 (13.8) 26.2 (13.6)
OAS-M irritability (SD) 6.7 (1.9) 6.0 (2.7) 7.0 (1.9) 6.7 (1.3)
OAS-M suicidality (SD) 2.8 (3.3) 1.6 (2.5) 2.9 (3.4) 3.4 (3.6)

OAS-M: Overt Aggression Scale Modified.
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carriers. A better response in the LL carriers is seen at 8 and at
12 weeks of treatment in the reduction of the total OAS-M.
The aggression component, which has a greater weight in
the total score of the OAS-M, had a significant reduction at
weeks 8 to 12 while irritability was significantly reduced at 
2 weeks. On the contrary, suicidality showed no changes (figs. 1,
2, 3 and 4)

DISCUSSION

Patients with borderline personality disorder who are 
carriers of the LL genotype of the serotonin transporter gene
promoter region have greater reduction of aggressive-
ness, measured by the OAS-M  than the short allele (S) car-
riers  when they were treated with fluoxetine for 12 weeks.
Up to now, no works have been published that relate poly-
morphisms of these serotoninergic pathways with the res-
ponse of impulsiveness and aggressiveness to the treatment
with SSRI in patients with personality disorders. 

Association between the S allele and a poor response to
SSRI (fluoxetine, paroxetine and fluvoxamine) has been des-
cribed in patients with major depression30-35.  Recently, it
has also been reported that the S allele is associated with a

lower response to SSRI in bulimia nervosa40. Both major de-
pression as well as bulimia nervosa and borderline personal-
ity disorder have been associated with a serotoninergic
system dysfunction. These findings suggest that being a ca-
rrier of the S allele may represent a common biological fac-
tor for worst response to SSRI in disorders fundamentally
associated with serotoninergic neurotransmission. However,
two works with negative results have been published in pa-
tients with obsessive-compulsive disorder41-42. 

It is likely that many genes intervene in response to 
treatment with SSRI and that each one has different im-
portance, the polymorphisms of the serotonin transporter
promoter region being only some of them. The analysis of a
group of genes could make it possible to make a better pre-
diction of therapeutic response. One relevant aspect that
has been indicated by other authors is the role the placebo
effect may play in the response to antidepressant drugs,
which has been suggested for patients with major depres-
sion, but it can also be considered for patients with person-
ality disorders32. Response to placebo follows the same di-
rection as response to antidepressants, with a superior
effect in large allele (L) carriers, this making it difficult to
distinguish the response to drugs. It may be that being a car-
rier of the L allele makes the subjects also be receptive to
the therapeutic influences of the setting. 
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Figure 1 Time variation of total OAS-M according
to genotype of the SERT in bordeline patients treated with
fluoxetine (n = 49).
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Figure 2 Time variation of OAS-M aggression ac-
cording to genotype of the SERT in bordeline patients trea-
ted with fluoxetine (n = 49).
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Figure 3 Time variation of OAS-M irritability accor-
ding to genotype of the SERT in bordeline patients treated
with fluoxetine (n = 49).
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Figure 4 Time variation of OAS-M suicidality accord-
ing to genotype of the SERT in bordeline patients treated
with fluoxetine (n = 49).
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The results of this work cannot be explained by differ-
ences in the fluoxetine doses or in the plasma levels reached
since they do not differ between the groups compared. They
also cannot be related with the antidepressant effect of
fluoxetine since depressive patients or those with current
depressive symptoms were excluded from the study. The
principal limitation of this work is the low number of pa-
tients studied, but this may be compensated by the strict
selection of the sample. Furthermore, there is a greater re-
presentation of women, so that the results cannot be extra-
polated to the male population with borderline personality
disorder. The study of larger populations of patients and the
use of other SSRI are needed to determine if these findings
are common to all the drugs of this group.
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