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Long-term antipsychotic treatment for schizophrenia is associated with the development of tardive dyskinesia
(TD), which is involved in increased cognitive impairment. Dopamine beta-hydroxylase (DBH) gene associated
with dopamine and norepinephrine systems influences cognition. Schizophreniawith TDhave higher DBH activ-
ity than those without TD. This study examined whether DBH5′-insertion/deletion (-Ins/Del) polymorphism
could influence cognitive function in schizophrenia with and without TD. The presence of DBH5′-Ins/Del poly-
morphism was determined in 345 schizophrenia with TD and 397 schizophrenia without TD. The Abnormal In-
voluntary Movement Scale and Repeatable Battery for Assessment of Neuropsychological Status (RBANS) were
used to assess TD severity and cognition. The allele and genotype frequencies of DBH5′-Ins/Del polymorphism
did not differ between patients with andwithout TD (both p N 0.05). RBANS total score and subscales did not dif-
fer by DBH5′-Ins/Del genotype groups in patients with TD (all p N 0.05). However, attention score significantly
differed byDBH5′-Ins/Del genotype groups in thosewithout TD (p b 0.05). Patientswithout TDwhowereDel ho-
mozygous had significantly lower attention score than those without TDwho were Ins alleles (p b 0.05). Imme-
diate memory and attention scores were lower in patients with TD than without TD (both p b 0.05). This study
indicated that DBH5′-Ins/Del polymorphismmay not play a role in the susceptibility to TD and cognitive deficits
in schizophrenia with TD, but it may influence cognitive function in schizophrenia with non-TD. Moreover,
schizophrenia with TD experienced greater cognitive deficits than those with non-TD, especially in immediate
memory and attention.

© 2016 Published by Elsevier B.V.
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1. Introduction

Long-term antipsychotic treatment for schizophrenia is associated
with the development of tardive dyskinesia (TD), a motor syndrome
which includes involuntary and hyperkinetic movements (Lohr et al.,
2003). Studies have found that schizophrenia with TD experienced
greater cognitive impairments than schizophrenia without TD
(Wegner et al., 1985a, b; Waddington and Youssef, 1986; Waddington
et al., 1987; Byne et al., 1998). It has been suggested that cognitive im-
pairments may be a risk factor for the development of TD (Wegner et
al., 1985a, b). Another study has suggested that TD is predictive of im-
paired cognition (Waddington and Youssef, 1986). Moreover, familial

and twins studies have shown that genetic factors account for approxi-
mately 50% of the variability in memory ability (Bouchard and McGue,
1981;McClearn et al., 1997), approximately 70%of the variability in ver-
bal reasoning skills, and approximately 79% of the variability in abstract
reasoning (Benyamin et al., 2005; Johnson et al., 2007). These studies
suggested that genetic variants might play an important role in the cog-
nitive deficits of schizophrenia with TD.

The dopamine beta-hydroxylase (DBH) enzyme catalyzes the con-
version of dopamine (DA) to norepinephrine (NE) in the adrenergic
and noradrenergic neurons in the central nervous system (Ishiguro et
al., 1993). Inhibiting DBH activity increases DA levels and decreases
NE levels (Robertson et al., 1986), both of which are involved in the
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cognitive impairments in schizophrenia (Friedman et al., 1999; Braver
et al., 1999; Condray and Yao, 2011; Sakurai et al., 2013). A previous
study has found an inverse relationship between plasma DBH activity
and cognitive deficits in schizophrenia (Bridge et al., 1984). DBH in
the prefrontal cortex could be associated with the immediate memory
deficits that have been frequently reported in schizophrenia (Tan et
al., 2009; Nicoletta et al., 2010; Sandra et al., 2011). Moreover, previous
studies have found that DBH is involved in the regulation of mood and
attention functions (Hamner andGold, 1998; Bellgrove et al., 2006). Ad-
ditional studies have found that schizophrenia with TD is associated
with low DBH activity which is under strong DBH genetic control
(Weinshiboum, 1978; Jeste et al., 1981; Wagner et al., 1982; Goldin et
al., 1982; Kaufman et al., 1986; Oxenstierma et al., 1986; Cubells et al.,
2011). These results suggested that cognitive function might be influ-
enced by the DBH gene that encodes the rate-limiting enzyme for the
conversion of DA to NE in schizophrenia with TD.

The 4.5 kilobases upstream of the 5′ flank transcriptional start site in
the DBH gene contains a 19 nucleotide insertion/deletion (Ins/Del)
polymorphism on chromosome 9q34, named the DBH5′-Ins/Del poly-
morphism. This polymorphism has been reported to be strongly associ-
ated with DBH activity (Cubells et al., 2000; Zabetian et al., 2001; Tang
and Epstein, 2007). The plasma DBH activity of individuals with
DBH5′-Del/Del was only half level of those with DBH5′-Ins/Ins (Cubells
et al., 1998). Several studies have found that the DBH5′-Ins/Del poly-
morphism is associated with cognitive function in elderly women
(Togsverd et al., 2007), the average reaction time of response in Chinese
Han females (Gong et al., 2011), the attention bias for negative faces in
ChineseHan youngpeople (Gong et al., 2013), and post-error slowing in
young Caucasian healthy adults (Colzato et al., 2013). These findings
suggested that the DBH5′-Ins/Del polymorphism was a functional site
which might influence cognitive function in schizophrenia with TD.

Our recent studies found that the DBH5′-Ins/Del polymorphism in-
fluenced immediate memory in first-episode schizophrenia and atten-
tion in chronic schizophrenia (Hui et al., 2013, 2016). Other studies
showed that there was a significant cognitive difference between
schizophrenia with and without TD (Waddington et al., 1987; Byne et
al., 1998). However, no previous studies have investigated whether
the DBH5′-Ins/Del polymorphism influences cognitive function in
schizophrenia with and without TD. Therefore, the main aim of this
study is to examine the effects of the DBH5′-Ins/Del polymorphism on
cognitive function in schizophrenia with and without TD.

2. Materials and methods

2.1. Ethics statement

The research protocol and informed consent were approved by the
institutional review board of Beijing Huilongguan Hospital. The clinical
staff explained the research protocol and procedures to the potential
subjects. The description of this study was tailored to maximize the
subject's understanding using language appropriate to the subject's
level of comprehension and emotional readiness. If the subjectwaswill-
ing to participate in this study, the researcher provided an in depth de-
scription to the subject and to their guardians. In cases where the
parents or guardians were entrustedwith assessing the subject's partic-
ipation, they gave their written consent on behalf of the subject.

2.2. Subjects

Seven hundred and forty-two patients with chronic schizophrenia
(the mean age of 48.0 ± 9.6 years, 627 male, 115 female) participated
in this study. Eight patients were excluded due to their irregular use of
antipsychotic drugs or concomitant use of other drugs. All patients
were northern Chinese Han population from Beijing Huilongguan Hos-
pital (a Beijing-city-owned psychiatric hospital) and Baoding Rongjun
Hospital in Hebei Province. All patients met the following inclusion

criteria: 1) aged 20–75 years; 2) confirmed DSM-IV diagnosis of schizo-
phrenia; 3) history of schizophrenia for at least 5 years; and 4) received
stable doses of oral antipsychotic drugs for at least 12 months before
entry into the study. All patients were of the chronic type, had been ill
for an average of 24.5 ± 9.4 years, and had received current antipsy-
chotic treatment for an average of 40.8± 51.5months. Since admission,
all patients received dietetically balanced hospital meals, which were
occasionally supplemented by gifts (usually fruit). Patients had the op-
portunity to exercise for about an hour per day. Antipsychotic drug
treatment was mainly monotherapy with the most common medica-
tions being clozapine, risperidone, perphenazine, sulpiride, chlorprom-
azine, and haloperidol. The mean daily dose of antipsychotics in
chlorpromazine equivalents was 414.7± 205.2mg/day for each patient
using the standard guidelines (Lehman et al., 2004; Woods, 2003).
Moreover, 172 patients were on first generation antipsychotics (the
mean daily dose of antipsychotics in chlorpromazine equivalents:
446.6 ± 261.2 mg/day, and the mean time of current antipsychotic
treatment: 47.2±60.2months), and 570 patients on second generation
antipsychotics (the mean daily dose of antipsychotics in chlorproma-
zine equivalents: 405.0 ± 184.1 mg/day, and the mean time of current
antipsychotic treatment: 38.8 ± 48.5 months).

A complete medical history, physical examination and laboratory
tests were obtained from patients. Any patients with major medical ill-
nesses were excluded. None of the patientsmet criteria for drug or alco-
hol abuse or dependence.

2.3. Clinical measures

Each patientfilled out a detailed questionnaire that recorded general
information, socio-demographic characteristics, and medical and psy-
chological conditions. Additional information was collected from avail-
able medical records and collateral data (from family and/or treating
clinician). Four experienced psychiatrists whowere blind to the clinical
status of the patients assessed the severity of TD using the abnormal in-
voluntary movement scale (AIMS) (Guy, 1976).

Diagnosis of TD was based on the Research Diagnostic Criteria in
DSM-IV, in combination with the criteria of Schooler and Kane (1982).
Dyskinesia was classified as present in a particular subject with an
AIMS score of at least three (moderate degree) in any body part or at
least two (mild degree) in two or more body parts. Each item on the
AIMS ranges from 0 to 4, and the total AIMS score was calculated by
adding items 1–7. Patients with TD were re-evaluated at least
1 month later for TD using the AIMS and diagnosed with TD only if
both evaluations consistently revealed the presence of TD. A total of
345 patients with TD (46.5%, the average age 49.5± 9.0 years) were in-
cluded in this study (317 male, 28 female). A total of 397 patients with-
out TD (53.5%, the average age 46.7 ± 9.9 years) were included in this
study (310 male, 87 female).

We assessed cognitive functions using the Repeatable Battery for the
Assessment of Neuropsychological Status (RBANS, Form A) (Randolph
et al., 1998). The RBANS comprises 12 subtests that are used to calculate
5 age-adjusted index scores and a total score. The test indices are imme-
diate memory, attention, language, visuospatial/constructional and de-
layed memory. The RBANS was previously translated into Chinese by
our group and its clinical validity and test-retest reliability were
established in healthy controls and schizophrenia (Zhang et al., 2009a,
b). The total and 5 index scores reported in this present study were stan-
dard scores. The attending psychiatrist was trained in the use of the AIMS
andRBANSbefore this studywas initiated. After training, repeated assess-
ments showed that a correlation coefficient of N0.84 for the RBANS and
0.88 for the AIMS total scores was maintained between raters.

2.4. Genotyping

The genotypes of the DBH5′-Ins/Del were identified as reported in
our previous studies (Hui et al., 2012, 2013). A research assistant who

2 L. Hui et al. / Schizophrenia Research xxx (2016) xxx–xxx

Please cite this article as: Hui, L., et al., Association between DBH 19bp insertion/deletion polymorphism and cognition in schizophrenia with and
without tardive dyskinesia, Schizophr. Res. (2016), http://dx.doi.org/10.1016/j.schres.2016.10.028

http://dx.doi.org/10.1016/j.schres.2016.10.028


https://isiarticles.com/article/126889

