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Abstract:

Serotonin transporter promoter length polymorphism (5-HTTLPR) has been implicated in the pathogenesis of mood disorders and in

the therapeutic response to serotonergic drugs. In this study, the 5-HTTLPR was estimated in 67 patients with bipolar mood disorder,

receiving lithium carbonate for prophylactic purposes for the period of more than 5 years (mean 15 years). The patients were divided

into excellent responders (n = 18), partial responders (n = 35) and poor responders (n = 14). In lithium non-responders, the genotype

s/s and the allele s was significantly more frequent than in excellent and partial responders. The obtained results are discussed in

view of other studies showing an association of S genotype with worse response to serotonergic drugs. A supposition is made that

prophylactic management of bipolar illness can be optimized by defining 5-HTTLPR genotype.
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Abbreviations: DNA – deoxyribonucleic acid, DSM-IV – Di-

agnostic and Statistical Manual, 4th edn., ER – excellent lith-

ium responders, 5-HT�� – serotonin receptor 1A, 5-HT�� – se-

rotonin receptor 2A, 5-HT�� – serotonin receptor 2C, 5-HTT –

serotonin transporter, 5-HTTLPR – serotonin transporter pro-

moter length polymorphism, ICD-10 – International Classifi-

cation of Diseases, 10th edn., l – long allele of the 5-HTTLPR,

NR – lithium non-responders, PCR – polymerase chain reac-

tion, PR – partial lithium responders, s – short allele of the

5-HTTLPR, SSRI – selective serotonin reuptake inhibitor

Introduction

The serotonin transporter (5-HTT) genotype has been

suggested to be an important factor for various as-

pects of pathogenesis and treatment of mood disor-

ders. 5-HTT gene promoter polymorphism in the up-

stream regulatory region of the gene (5-HTTLPR) has

been most extensively studied. There are two allelic

variants of the gene, a long variant (l) and a short one

(s), functionally associated with transcriptional effi-

ciency and expression of 5-HTT protein. Lower basal

transcriptional activity of the s variant has been re-

ported in in vitro studies. The s allele acts in a nearly

dominant way, thus subjects with s/s and s/l genotype

may be classified as S individuals and subjects with l/l

as L individuals [7].

The majority of studies have reported that the oc-

currence of s allele of 5-HTTLPR can increase the

risk for both bipolar and unipolar mood disorders [1, 5].
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5-HTT genotype has also been shown as a possible

factor governing the therapeutic response to selective

serotonin reuptake inhibitors (SSRIs) such as fluvox-

amine [15], paroxetine [18] or citalopram [2]. Patients

with s variant of the gene had significantly worse

response to these drugs.

Lithium salts have been used for the prevention of

recurrences in bipolar illness since 1960s, and such

a procedure is in some countries still considered as

a first-choice treatment. The response to such prophy-

laxis is variable, with about 30% of subjects being ex-

cellent responders, and 25% of non-responders. The

degree of response to lithium was regarded as clinical

endophenotypic marker of a subgroup of bipolar pa-

tients, defined as “excellent lithium responders” (ER)

[17]. It has been proposed that serotonergic system

plays an important role in the mechanism of prophy-

lactic action of lithium [9]. Recent pharmacogenetic

studies showed an association between lithium pro-

phylactic efficacy and polymorphism of some genes

of serotonergic system such as tryptophan hydroxy-

lase gene [12], but not with serotonin receptor

5-HT2A, 5-HT2C and 5-HT1A genes [14]. There have

been also two contradicting studies on 5-HTTLPR

and lithium prophylaxis. In the first one, Del Zompo

et al. [4] found a significant excess of the l-allele in

lithium non-responders (NR) compared with control

subjects. On the other hand, Serretti et al. [13] demon-

strated that subjects with the s/s variant of the 5-HTT

gene showed a worse response compared to both l/s

and l/l variants.

In the present study, we addressed the issue of

5-HTT genotype (5-HTTLPR) and response to lith-

ium prophylaxis, using highly selected sample of pa-

tients on lithium prophylaxis.

Methods

Patients with bipolar affective disorders (according to

ICD-10 and DSM-IV criteria) attending the Outpa-

tient Lithium Clinic at the Department of Psychiatry

in Poznan University of Medical Sciences were in-

cluded in the study. All 67 patients (27 males, 40 fe-

males), aged 30-77 (mean 54 years) have been treated

with lithium carbonate for at least five years. Serum

concentration of lithium was maintained in the range

between 0.5–0.8 mmol/l.

The course of illness was assessed retrospectively,

based on the analysis of medical outpatient charts, in-

patient records (if applicable) and semi-structured in-

terviews. All the patients gave their informed consent

after the nature of the procedures was fully explained

to them.

The efficacy of lithium treatment was assessed

according to the following criteria:

1. ER had no affective episodes on lithium.
2. Partial lithium responders (PR) showed 50% re-

duction in the episode index, defined as number of
episodes per year compared to pre-lithium period.

3. NR showed < 50% reduction, no change or wors-
ening in the episode index, defined as number of
episodes per year compared to pre-lithium period.

Genotyping

Genomic DNA was extracted from anticoagulant-

supplemented venous blood samples using a salting

out method [8]. The polymorphic gene fragment was

amplified by polymerase chain reaction (PCR).

A functional polymorphism in the promoter region of

5-HTT gene, where 44 bp are either inserted (l allele)

or deleted (s allele) was analyzed. Oligonucleotide

primers 5-HTTF1: (5’-CAA TGT CTG GCG CTT

CCC CTA CAT AT-3’) and 5-HTTR1: (5’-GAC ATA

ATC TGT CTT CTG GCC TCT CAA G-3’) were

used. PCR was performed using PTC 200 thermocy-

cler in a final reaction mix volume of 21 � l containing

100 ng of DNA, 10 pmol of each primer, 0.2 mM

dATP, 0.1 mM dGTP, dCTP, dTTP, 0.1 mM

7-deazaGTP, 10 mM TRIS-HCl (pH 8.3), 50 mM

KCl, 1.5 mM MgCl2, 0.01% gelatine and 0.5 U of Taq

(MBI Fermentas). PCR amplification consisted of 35

cycles at 94°C (30s), 60°C (60), and 72°C (60 s).

Alleles were resolved by 2.5% agarose gel electro-

phoresis and visualized by ethidium bromide staining.

Results

In our group, eighteen patients (27%) were classified

as ER, 35 (52%) as PR, and 14 (21%) as NR to lith-

ium prophylaxis. Age at onset of the illness, duration

of illness before treatment introduction and on lithium

as well as number of affective episodes before lithium

treatment did not differ between the studied sub-
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groups of patients (Tab. 1). A higher proportion of

male patients among NR did not reach statistical sig-

nificance.

The allele and genotype frequencies, as well as

numbers of S and L individuals in the studied patients

showing different degree of lithium response are

shown in Table 2.

The frequency of s allele was significantly higher

in patients with poor response to lithium compared

with subjects showing excellent and partial response.

The ratio of s/s to l/l homozygotes was six-fold higher

in NR than in ER + PR (2.0 and 0.33, respectively)

and the ratio of S to L individuals was four-fold

higher in NR than in the remaining groups (6.0 and

1.5, respectively).

Discussion

The main finding of our study is showing an associa-

tion between 5-HTTLPR genotype and prophylactic

response to lithium in patients with bipolar mood dis-

orders. In our group of patients receiving long-term

lithium prophylaxis for a mean period of 15 years, we

showed a preponderance of s allele of 5-HTTgene in

lithium NR group, compared to patients with excel-

lent and partial response. Thus, our results can be re-

garded as confirmation of those obtained by Serretti et

al. [13] who found the worse response to lithium pro-

phylaxis in subjects having s/s variant of 5-HTTLPR

compared to both l/s and l/l variants.

The association of s allele of 5-HTT gene with poor

effect of lithium prophylaxis found in our study adds

to other pharmacogenetic findings showing an asso-

ciation of s allele with impaired efficacy of drugs act-

ing via 5-HT system such as SSRIs, in patients with

mood disorders. Thus, on the one hand, the presence

of s allele in an individual makes the mood disorder

more probable to occur, while on the other hand, this

phenomenon is associated with a worse therapeutic

response to serotonergic drugs, including lithium.

It seems that in such patients, especially in s/s homo-

zygotes, additional therapeutic measures should be

taken.

Recently, a role of 5-HTTLPR genotype in gene-

by-environment interaction in patients with depres-

sion was also revealed. Caspi et al. [3] demonstrated

that s allele of the 5-HTT gene endows vulnerability

to depressive episode when the individual is experi-

encing stressful life events. Previous studies had also
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Total
n = 67

ER
n = 18

PR
n = 35

NR
n = 14

Age – years [mean ± SD] 53.8 ± 10.2 54.1 ± 10.0 53.8 ± 11.0 53.4 ± 9.2

Gender [M:F] 27:40 8:10 11:24 8:6

Family history of psychiatric illness 30 (45%) 7 (39%) 17 (48%) 6 (43%)

Age at onset – years [mean ± SD] 29.0 ± 9.3 27.9 ± 8.0 30.3 ± 10.7 27.4 ± 6.5

Duration of illness before lithium – years [mean ± SD] 8.2 ± 7.7 11.1 ± 10.8 6.2 ± 5.8 9.4 ± 6.1

Duration of lithium treatment – years [mean ± SD] 14.7 ± 7.2 13.2 ± 7.4 15.5 ± 7.3 14.7 ± 7.1

Affective episodes before lithium N [mean ± SD] 7.2 ± 4.7 7.7 ± 4.8 7.2 ± 4.9 6.4 ± 4.1

Affective episodes on lithium N [mean ± SD] 3.9 ± 5.2 0 3.4 ± 2.8 10.1 ± 7.4

Tab. 2. -��������� �	 ����� /�������� ��� ���������� ����������
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Lithium
response

Alleles Genotypes Individuals

s allele l allele s/s s/l l/l S L

ER 15 21 3 9 6 12 6

PR 24 46 4 16 15 20 15

ER + PR 39 67* 7 25 21 32 21

NR 16 12 4 8 2 12 2

: 1�� ��		������ ���*��� 	��;������� �	 � ���  ��� �� 3( < �( ���
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shown that psychosocial factors played a role in pro-

phylactic effect of lithium [11, 16]. There has been an

evidence of better response to lithium prophylaxis if

recurrences of episodes had not been precipitated by

psychosocial events [6]. It may be speculated that in

patients with s allele, pharmacological prophylaxis by

lithium should be augmented with psychotherapy.

Adding to or replacing lithium by other mood-

normalizer may be also considered. The favorable ef-

fect of psychotherapy in depressed patients with pre-

vious stressful life events (childhood trauma) have

been recently reported [10]. However, to our knowl-

edge, the studies on the relationship between 5-HTT

genotype and the prophylactic effect of other mood-

normalizing drugs or drug combinations have not yet

been performed. There is likely a room for using

5-HTT genotype as an aid in planning optimal long-

term management of bipolar illness.

In conclusion, we found a relationship between

5-HTT genotype and response to lithium prophylaxis.

We suppose that defining this genotype can help plan

for prophylactic treatment of patients with bipolar

mood disorders.
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