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Abstract:

Background: Deficit schizophrenia (DS) is distinguished from the group of schizophrenic psychoses based on the presence of pri-
mary negative symptoms. It differs from nondeficit (NDS) forms of schizophrenia in dimensions such as risk factors, family history,
course of illness and neurobiological differences. The aim of the study was assessment of a potential association of the investigated
polymorphisms of the brain-derived neurotrophic factor (BDNF) and catechol-O-methyltransferase (COMT) genes with the deficit
syndrome in schizophrenia.
Methods: A cohort of 200 patients with schizophrenia (81 DS and 119 NDS subjects) and a group of 100 control subjects matched
for ethnicity, sex and age were recruited. Somatic and psychometric assessment were conducted as well as structured interview about
the influence of adverse biological, family and social factors. Genetic analysis of the BDNF (Val66Met) rs6265 and the COMT
(Val158Met) rs4680 polymorphisms was performed.
Results: We found significant differences between DS and NDS in rs4680 COMT genotype distribution: more homozygous Val/Val
were found (31 vs. 17%) in the NDS compared to the DS subgroup. No associations were found between the investigated polymor-
phisms of the BDNF gene and the presence of schizophrenia either in DS and NDS subgroups.
Conclusion: The analysis of the COMT rs4680 polymorphism in the present DS and NDS study shows that some genetic factors
may be relevant in analyzing the reasons for the differentiation of schizophrenic subtypes.
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Abbreviations: A – adenine, ALT – alanine transaminase, AST
– aspartate transaminase, BDNF – brain-derived neurotrophic
factor, COMT – catechol-O-methyltransferase, DS – deficit
schizophrenia, G – guanine, ICD10 – International Statistical
Classification of Diseases and Related Health Problems, Tenth
Edition, Met – methionine, MINI – Mini International Neuro-

psychiatric Interview, MMSE – Mini-Mental State Examination,
NDS – non deficit schizophrenia, OPCRIT – Operational Crite-
ria for Psychotic Illness, PANSS – Positive and Negative Syn-
drome Scale, PCR – polymerase chain reaction, SDS – Schedule
for the Deficit Syndrome, SNP – single-nucleotide polymor-
phism, TSH – thyroid-stimulating hormone, Val – valine
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Introduction

Seeking for biological background of schizophrenic
pathophysiology is essential because of its clinical,
therapeutical and pharmacological implications. For
decades a variety of concepts of the disease onset,
symptoms development together with recognition of
factors influencing treatment have been analyzed.
Chemical substances (not only medicaments) and
their role in changing the course of the disease is also
an important aspect of these considerations [5, 8, 32,
41–43, 51].

Schizophrenic process is understood as a whole
spectrum of patient’s impairment, including social,
emotional, cognitive impairment as well as disturbed
thought processes. Many patients with schizophrenia
suffer from negative primary symptoms, which are
not secondary to adverse drug response, depression,
social isolation, disintegration or others. This condi-
tion is described as deficit syndrome [9]. Although
absent in current diagnostic criteria, in ICD-11 nega-
tive symptoms will be considered as significant for di-
agnosing schizophrenia with dominating negative
symptoms [47]. Following symptoms with at least
two of them, persistent for the preceding 12 months
allow the diagnosis: blunted affect, poverty of speech,
restricted content of speech, attention disturbances,
curbing of interests, alogia, avolition, apathy, dimin-
ished social relationships. These symptoms must be
present both in exacerbation and remission periods
[25]. According to some studies, stability of deficit
may be a marker of the clinical form of schizophrenia
[1, 15]. A meta-analysis of 47 studies found increased
severity of negative symptoms, disorganization symp-
toms and reduced severity of affective symptoms in
a group of patients with deficit schizophrenia. No sig-
nificant differences in the severity of positive symp-
toms were found [11]. Estimated incidence of DS is
15% in first-episode schizophrenia, 25–30% in chro-
nic schizophrenia, 14–17% in population studies [26,
27]. Therefore, it is a relatively numerous population
which may be an object of targeted and specific thera-
peutic intervention. Patients with DS showed worse
premorbid adjustment [16], poorer quality of life, in-
creased isolation, worse level of functioning [48].
They show lower scores in neuropsychological func-
tioning and those with negative symptoms, dominant
in DS, are prone to neurocognitive disorders linked to
frontal lobe and parietal lobe dysfunction [12]. Asso-

ciations were found between the presence of the DS
and both summer birth and a family history of schizo-
phrenia. Kirkpatrick confirmed an association be-
tween the DS and a family history of schizophrenia
[26]. Sibling correlation of the DS was confirmed in
a study, in which a positive correlation was found be-
tween the DS and a family history of DS [44]. How-
ever, there is no proof for the familial resemblance to
be due to biological, i.e., hereditary, or environmental
factors. There are few findings about potential genetic
risk factors in the DS.

Many recently identified genes are potential risk
factors in schizophrenia. One of them is a gene of the
brain-derived neurotrophic factor (BDNF). BDNF
gene is localized on chromosome 11 (11p13) [33].
BDNF is a protein engaged in neuronal plasticity pro-
cess [3] and also plays a role as a mediator in behav-
ioral interactions between organism and environment
[31]. It is involved in the mechanisms of serotonergic,
dopaminergic, noradrenergic neurotransmission and it
might be responsible for triggering schizophrenia [20]
and comorbid cognitive impairments [14]. It is also
studied in affective disorders [38] and addictions [19].
Antipsychotic treatment regulates levels of BDNF in
the brain, thus, regulation of neurotrophic factors
could be a crucial factor in psychiatric treatments [2].

Another crucial factor in schizophrenic background
analysis is an enzyme catechol-O-methyltransferase
(COMT), which is involved in the degradation of do-
pamine. COMT gene is located on chromosome 22
(22q11). This is a functional polymorphism: valine-
to-methionine (Val/Met) substitution, which results
respectively in low activity form of the enzyme (Met
variant) [28]. Polymorphisms of the COMT gene may
also play a role in schizophrenia. Both the presence
and the lack of perceptible associations were observed
in schizophrenia populations [22], some researchers
found a link between COMT polymorphisms and cog-
nitive impairments [13, 30] as well as negative symp-
toms of schizophrenia [29]. Because the clinical pic-
ture conditioned by polymorphisms of the above men-
tioned genes may play a role in the development of
the disease-related phenotypes, their analysis has been
conducted in the present study.

The aim of the study was to assess a potential asso-
ciation of the investigated polymorphisms of the
BDNF and COMT genes with the deficit syndrome in
schizophrenia.
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Methods

All subjects were informed about the aims and the
protocol of the study and gave their written informed
consent. The protocol was approved by the Bioethics
Committee of the Pomeranian Medical University of
Szczecin.

The obtained data were analyzed to conduct ge-
netic analysis of the polymorphisms of the BDNF
(Val66Met) rs6265 and COMT (Val158Met) rs4680
genes.

Control group: consisted of 100 somatically and
mentally healthy Caucasian subjects of Polish origin
matched for ethnicity, sex and age (56 men and 44
women), average age of 36.18 ± 11. All interviewees
with suspected mental disorders were excluded from
further studies. Subjects with psychiatric records
(hospitalization or outpatient care) and psychoactive
substances abuse (excluding nicotine or caffeine)
were also eliminated from the study [39].

Investigated group: consisted of 110 male and 90
female Caucasian unrelated subjects at an average age
of 39 ± 10.4. All patients were treated according to
Polish standards of schizophrenia treatment and fol-
lowed recommendations [23]. The group consisted of
inpatients and outpatients. At the time of examination
all patients were stabilized (no acute psychosis).

Inclusions criteria: aged 18–60, diagnosed with
paranoid schizophrenia according to ICD-10 [36],
ability to understand the study procedures, informed
consent for participation in the study, schizophrenia
diagnosis present at least 18 months.

Exclusion criteria: other mental diseases, demen-
tia or significant organic brain injury, epilepsy, alco-
hol addiction or substance abuse, poor somatic health
(carcinoma, cardiovascular illnesses, diseases of res-
piratory, gastrointestinal, excretory systems, hormone
disorders).

To make objective the somatic health of the sub-
jects, the following biochemical blood tests were con-
ducted: complete blood count, blood glucose level
tests, TSH, AST, ALT, ionogram, urea level, creati-
nine level. The test results of patients qualified for the
study were within laboratory normal ranges.

The above exclusion criteria were supposed to help
in drawing more precise conclusions after selecting a
group of patients with deficit schizophrenia, i.e., to
minimize the possible influence of other, organic
mental disorders.

Questionnaires and scales: additional data about
the patients were obtained through demographic data
questionnaires, OPCRIT (Operational Criteria for
Psychotic Illness) [34], MINI (Mini International
Neuropsychiatric Interview) [45] and psychometric
scales: PANSS (Positive and Negative Syndrome
Scale) [24], SDS (Schedule for the Deficit Syndrome)
– to rate negative symptoms in deficit [25].

Deficit (DS) and nondeficit (NDS) subgroups of

patients

According to Carpenter’s concept [9] and using
a proper research instrument - Schedule for the Defi-
cit Syndrome (SDS) [25], and regarding subjects’
clinical symptoms, medical history, and social func-
tioning impairment, the cohort was divided into 2
subgroups:
1. patients with schizophrenia with the deficit syn-
drome – deficit schizophrenia (DS) n = 81; female
subjects n = 28, male subjects = 53;
2. patients with schizophrenia without the deficit syn-
drome – nondeficit schizophrenia (NDS) n = 119; fe-
male subjects n = 61, male subjects n = 58.

Statistical analysis

Data on family, social, professional, etc. functioning
was analyzed in both subgroups. The c

2 test was used
to analyze statistical relationships of nonlinear vari-
ables and to calculate differences in the frequency of
genotypes and alleles. Results were considered statis-
tically significant for p < 0.05.

Genetical analysis

Genetical analysis was conducted using real time
PCR and LightCycler 2.0 (Roche Diagnostics) ac-
cording to the Methodology from Quality Control
Guidelines of Laboratory of Psychiatric Genetics at
the Pomeranian Medical University. The following
SNPs were analyzed:
– BDNF rs6265 Ex11 Val66Met 11p13; the melting
temperature for the G (Val) allele Tm = 56.94[°C]; for
the A (Met) allele Tm = 62.83[°C];
– COMT rs4680 Ex5 Val158Met 22q11.2t; the melt-
ing temperature for the G (Val) allele Tm = 58.43[°C];
for the A (Met) allele Tm = 64.67[°C].
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Results

There were no statistically significant differences be-
tween DS and NDS groups pointing out to the pres-
ence of potentially harmful family, social and envi-
ronmental factors.

Genetic analysis results – Hardy-Weinberg’s equi-
librium was maintained in the total investigated
group.

In the analyzed group we found no statistically sig-
nificant differences between the genotype and allele
frequencies of the BDNF gene rs6265 polymorphism
and the COMT gene rs4680 polymorphism in the
whole group of patients with schizophrenia compared
to the control group, as well as regarding the gender
of studied patients (Tab. 1).

Likewise, no differences were found between the
alleles and genotype frequencies of the BDNF gene
rs6265 polymorphism and the COMT gene rs4680
polymorphism in the DS subgroup compared to the
control group (Tab. 2) and in the NDS subgroup com-
pared to the control group (Tab. 3).

As gender-related analysis showed no differences –
its outcomes are not presented in the paper.

We found statistically significant differences be-
tween the genotype frequencies of the COMT gene
rs4680 polymorphism: more homozygous Val/Val
were found (31 vs. 17%; p = 0.027) in the NDS com-
pared to the DS subgroup. In DS group we found also
more homozygous Met/Met than Val/Val (31 vs.

17%).
There were no statistically significant differences

between the genotype and allele frequencies of the
BDNF gene rs6265 polymorphism between the DS
and NDS subgroups.

Analyses regarding gender for both genes showed
no differences – data were not included in the tables.

Discussion

The analysis of the obtained data found no significant
differences in the factors linked to perinatal, early

1188 Pharmacological Reports, 2013, 65, 1185�1193

Tab. 1. Frequency of the genotypes and alleles of the polymorphisms of the BDNF gene (rs6265) and the COMT gene (rs4680) in the control
and in patients with schizophrenia

Polymorphism BDNF rs 6265 Val66Met (G/A)

Genotypes Alleles

Groups n Gender HWE Val/Val n (%) Met/Val n (%) Met/Met n (%) p Val Met p

SCHI 194 MF 0.42 136 (70) 51 (26) 7 (4) 0.61 323 (83) 65 (17) 0.31

Control 96 MF 0.83 72 (75) 22 (23) 2 (2) 166 (86) 26 (14)

SCHI 108 M 77 (71) 27 (25) 4 (4) 0.79 181 (84) 35 (16) 0.58

Control 54 M 40 (74) 13 (24) 1 (2) 93 (86) 15 (14)

SCHI 86 F 59 (69) 24 (28) 3 (3) 0.67 142 (83) 30 (17) 0.37

Control 42 F 32 (76) 9 (21) 1 (3) 73 (87) 11 (13)

Polymorphism COMT rs  4680 Val158Met (G/A)

Genotypes Alleles

Groups n Gender HWE Val/Val n (%) Met/Val n (%) Met/Met n (%) p Val Met p

SCHI 194 MF 0.05 49 (25) 82 (42) 63 (32) 0.43 180 (46) 208 (54) 0.71

Control 100 MF 0.99 23 (23) 50 (50) 27 (27) 96 (48) 104 (52)

SCHI 106 M 25 (24) 47 (44) 34 (32) 0.78 97 (46) 115 (54) 0.56

Control 56 M 14 (25) 27 (48) 15 (27) 55 (49) 57 (51)

SCHI 88 F 24 (27) 35 (40) 29 (33) 0.38 83 (47) 93 (53) 0.93

Control 44 F 9 (20) 23 (52) 12 (27) 41(47) 47 (53)

SCHI � patients with schizophrenia, Val � valine, Met � methionine, G � guanine, A � adenine, M � male, F � female



childhood, school periods, exposure to alcohol and to-
bacco smoke in the prenatal period, a family history
of mental and neurological diseases that could trigger
the development/manifestation of the deficit syn-
drome in the course of schizophrenia.

The literature contains little data on the analysis of
genetic factors of the deficit syndrome in schizophre-
nia. Our study did not reveal differences in genotype
and allele frequencies of the investigated BDNF gene
polymorphisms between the investigated group of pa-
tients with schizophrenia and the controls, nor between
the subgroup of patients with the deficit syndrome and

the subgroup without the syndrome. Contrary to our
findings, Neves-Pereira et al. [37] on a Scottish popu-
lation found an association between Val allele of the
BDNF gene polymorphism and the presence of schi-
zophrenia. However, Spalletta et al. [46], in a study on
a population of Italian patients, did not find that an al-
lele of the BDNF gene polymorphism was associated
with negative, general and positive symptoms meas-
ured with PANSS, which is in line with our finding
and which was replicated by Naoe et al. [36].

The COMT Val158Met polymorphism investigated
in present study is linked to the presence of schizo-
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Tab. 3. Frequency of genotypes and alleles of the polymorphisms of the BDNF gene (rs6265) and the COMT gene (rs4680) in the controls and
in patients without deficit schizophrenia (NDS)

Polymorphism BDNF rs 6265 Val66Met (G/A)

Genotypes Alleles

Groups n Gender Val/Val n (%) Met/Val n (%) Met/Met n (%) p Val Met p

NDS 116 MF 80 (69) 30 (26) 6 (5) 0.41 190 (82) 42 (18) 0.20

Control 96 MF 72 (75) 22 (23) 2 (2) 166 (86) 26 (14)

Polymorphism COMT rs  4680 Val158Met (G/A)

Genotypes Alleles

Groups n Gender Val/Val n (%) Met/Val n (%) Met/Met n (%) p Val Met p

NDS 116 MF 36 (31) 41 (35) 39 (34) 0.91 113 (49) 119 (51) 0.88

Control 100 MF 23 (23) 50 (50) 27 (27) 96 (48) 104 (52)

NDS � patients without deficit schizophrenia, Val � valine, Met � methionine, G � guanine, A � adenine, MF � male and female

Tab. 2. Frequency of genotypes and alleles of the polymorphisms of the BDNF gene (rs6265) and the COMT gene (rs4680) in the control and in
patients with deficit schizophrenia (DS)

Polymorphism BDNF rs 6265 Val66Met (G/A)

Genotypes Alleles

Groups n Gender Val/Val n (%) Met/Val n (%) Met/Met n (%) p Val Met p

DS 78 MF 56 (72) 21 (27) 1 (1) 0.77 133 (85) 23 (15) 0.74

Control 96 MF 72 (75) 22 (23) 2 (2) 166 (86) 26 (14)

Polymorphism COMT rs  4680 Val158Met (G/A)

Genotypes Alleles

Groups n Gender Val/Val n (%) Met/Val n (%) Met/Met n (%) p Val Met p

DS 78 MF 13 (17) 41 (53) 24  (31) 0.56 67 (43) 89 (57) 0.34

Control 100 MF 23 (23) 50 (50) 27 (27) 96 (48) 104 (52)

DS � patients with deficit schizophrenia, Val � valine, Met � methionine, G � guanine, A � adenine, MF � male and female



phrenia. Meta-analysis of genome-wide linkage stud-
ies identified chromosome 22q (with COMT gene) as
loci to be candidate for a schizophrenia research [4].
Our analysis of the COMT polymorphism revealed no
differences in allele and genotype frequencies in the
whole group of schizophrenia patients vs. controls.
This result is in line with a meta-analysis conducted
by Munafo et al. [35], who also did not confirm an as-
sociation between Val158Met polymorphism and
schizophrenia as well as with Tybura et al. (Polish
population) [50], Tovilla-Zárate et al. (Spanish popu-
lation) [49] and in Chinese population – Zhang et al.
[54] results. Galderisi et al. delivered similar results to
ours, showing no associations between the above
polymorphisms and schizophrenia. They stated also,
that the COMT Val158Met polymorphism influences
executive functions in schizophrenia and the neuro-
motor performance in the deficit subtype only [17,
18]. There is evidence that the existence of a haplo-
type, containing Val allele, can trigger development of
schizophrenia, although the presence of Val allele it-
self cannot simply be equated with an increased risk
of disease. Chen et al. confirmed that observation, no-
ticing lower presence of persons with Val allele haplo-
type among schizophrenic patients [10]. These results
are in line with our observations on genotype differ-
ences between DS and NDS. Wonodi et al. [53] found
differences in the frequencies of the COMT
Val158Met polymorphism between patients with
schizophrenia and the control group, confirming our
findings. They did not observe any differences in al-

lele and genotype frequencies between a group of pro-
bands with deficit and nondeficit forms of schizophre-
nia, which is not consistent with our findings – we
found differences between deficit and nondeficit
forms of schizophrenia – in DS group less homozy-
gous Val/Val and more heterozygous Val/Met were
found. Such differences were not observed in NDS
group (Tab. 4). The Wonodi’s sample consisted of 136
European-American subjects (51 female, 85 male),
the DS group consisted of 1 woman and 20 men, NDS
group – 28 women, 37 men. Our groups were larger :
DS – female subjects n = 28, male subjects n = 53;
NDS – female subjects n = 61, male subjects n = 58
and controls n = 100. In genetic analysis gender and
number has inevitable influence on results. Differ-
ences in our and Wonodi’s observations are probably
due to this fact. Badner analyzed a claim that the Met
allele would elevate the susceptibility to schizophre-
nia [4]. The hypothesis that more severe/chronic
schizophrenia may be associated with Met and milder
forms of schizophrenia with the Val allele is sup-
ported by Herken and Erdal [21]. They stated that the
Met allele is associated with higher severity of symp-
toms (measured by the BPRS) and with more frequent
hospitalization. Bilder et al. [6] reported that more se-
vere symptoms of schizophrenia (negative symptoms)
are associated with the Met allele, despite the obser-
vation in the same study that the Met allele was asso-
ciated with better performance on neurocognitive
tests. Data presented above are confirmative to our re-
sults. Our DS subgroup showed significantly lower
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Tab. 4. Frequency of genotypes and alleles of the polymorphisms of the BDNF gene (rs6265) and the COMT gene (rs4680) in patients with defi-
cit schizophrenia (DS) and in patients without deficit schizophrenia (NDS)

Polymorphism BDNF rs 6265 Val66Met (G/A)

Genotypes Alleles

Groups n Gender Val/Val n (%) Met/Val n (%) Met/Met n (%) p Val Met p

DS 78 MF 56 (72) 21 (27) 1 (1) 0.36 133 (85) 23 (15) 0.77

NDS 116 MF 80 (69) 30 (26) 6 (5) 190 (82) 42 (18)

Polymorphism COMT rs 4680 Val158Met (G/A)

Genotypes Alleles

Groups n Gender Val/Val n (%) Met/Val n (%) Met/Met n (%) p Val Met p

DS 78 MF 13 (17) 41 (53) 24 (31) 0.027 67 (43) 89 (57) 0.26

NDS 116 MF 36 (31) 41 (35) 39 (34) 113 (49) 119 (51)

DS � patients with deficit schizophrenia, NDS � patients without deficit schizophrenia, Val � valine, Met � methionine, G � guanine, A � adenine,
MF � male and female



occurrence of the Val/Val genotype compared to NDS
subgroup. The course of the disease in deficit patients
is much more severe, their quality of life lower and
general mental health and functioning assessment
worse than in patients without the deficit syndrome.
Bilder stated: it can be hypothesized that the Met al-
lele may be associated with a vulnerability to the
schizophrenia syndrome that is characterized by nega-
tive symptoms and pathologic inflexibility, while the
Val allele may be associated with a form of the syn-
drome prone to show positive symptoms, reactive dis-
organization and hyperarousal to what are usually
innocuous stressors [7], which again is confirmative
to our observations. On the basis of Chinese popula-
tion of Han, Wang reported that haplotypes of
rs4633(C)-rs4680(Met) COMT polymorphisms were
significantly associated with four of the seven indi-
vidual negative symptoms: blunted affect, emotional
withdrawal, poor rapport and passive social with-
drawal [52]. We observed twice as much Met geno-
types than the Val ones in our DS group, which is con-
sistent with above cited study.

The differences observed in genotypes distribution in
our group may be the result of slightly different genetic
background of deficit syndrome, which supports the
above mentioned concept of DS endophenotype in
schizophrenic group.

Although the size of the investigated group (200
patients) inevitably constitutes a substantial limitation
of the present study, further research on a larger co-
hort is under way. The important positive element of
the study is the moment of clinical assessment – the
symptomatology of the investigated patients was at
a low level, all patients were stabilized, without acute
psychosis. Consequently, the reliability of the ob-
tained data seems to be satisfactory.

Conclusions

The analysis of the COMT rs4680 polymorphism in
the present DS and NDS study shows that some ge-
netic factors may be relevant in analyzing the reasons
for the differentiation of schizophrenic subtypes Dif-
ferences in genotype distribution among several phe-
notypes of schizophrenia may be, following a replica-
tion study, the basis for an attempt of isolating a defi-
cit endophenotype of schizophrenia.

The BDNF gene rs6265 polymorphism analysis
does not support the speculations about its influence
on the incidence of schizophrenic subtypes.

Competing interests:

The authors declare that they have no competing interest.
Acknowledgment:

This paper was supported by a grant from the Polish Ministry
of Science and Higher Education no. NN 402456738.

References:

1. Amador X, Kirkpatrick B, Buchanan R, Carpenter W,
Lynn M, Yale Scott A: Stability of the diagnosis of  defi-
cit syndrome in schizophrenia. Am J Psychiatry, 1999,
156, 637–639.

2. Angelucci F, Brenè S, Mathé A: BDNF in schizophrenia,
depression and corresponding animal models. Mol Psy-
chiatry, 2005, 10, 345–352.

3. Autry A, Monteggia L: Brain-derived neurotrophic fac-
tor and neuropsychiatric disorders. Pharmacol Rev, 2012,
64, 238–258.

4. Badner J, Gershon E: Meta-analysis of whole-genome
linkage scans of bipolar disorder and schizophrenia. Mol
Psychiatry, 2002, 7, 405–411.

5. Basta-Kaim A, Szczêsny E, Leœkiewicz M, G³ombik K,
Œlusarczyk J, Budziszewska B, Regulska M et al.: Mater-
nal immune activation leads to age-related behavioral
and immunological changes in male rat offspring – the
effect of antipsychotic drugs. Pharmacol Rep, 2012, 64,
1400–1410.

6. Bilder R, Volavka J, Czobor P, Malhotra A, Kennedy J,
Ni X, Goldman R: Neurocognitive correlates of the
COMT Val(158)Met polymorphism in chronic schizo-
phrenia. Biol Psychiatry, 2002, 52, 701–707.

7. Bilder R, Volavka J, Lachman H, Grace A: The
catechol-O-methyltransferase polymorphism: relations to
the tonic-phasic dopamine hypothesis and neuropsychiat-
ric phenotypes. Neuropsychopharmacology, 2004, 11,
1943–1961.

8. Burda K, Czubak A, Kus K, Nowakowska E, Ratajczak
P, Zin J: Influence of aripiprazole on the antidepressant,
anxiolytic and cognitive functions of rats. Pharmacol
Rep, 2011, 63, 898-907.

9. Carpenter W, Heinrichs D, Wagman AI: Deficit and non-
deficit forms of schizophrenia: the concept. Am J Psy-
chiatry, 1988, 145, 578–583.

10. Chen X, Wang X, O’Neill A, Walsh D, Kendler K:
Variants in the catechol-O-methyltransferase (COMT)
gene are associated with schizophrenia in Irish high-
density families. Mol Psychiatry, 2004, 9, 962–967.

11. Cohen A, Brown L, Minor K: The psychiatric sympto-
matology of deficit schizophrenia: A meta-analysis.
Schizophr Res, 2010, 118, 122–127.

Pharmacological Reports, 2013, 65, 1185�1193 1191

BDNF and COMT polymorphisms in deficit schizophrenia
Justyna Pe³ka-Wysiecka et al.



12. Cohen A, Saperstein A, Gold J: Neuropsychology of
the deficit syndrome: new data and meta-analysis of
findings to date. Schizophr Bull, 2007, 33, 1201–1212.

13. Egan M, Goldberg T, Kolachana B, Callicott J, Mazzanti
C, Straub R, Goldman D, Weinberger D: Effect of
COMT Val108/158 Met genotype on frontal lobe func-
tion and risk for schizophrenia. Proc Natl Acad Sci USA,
2001, 12, 6917–6922.

14. Egan M, Kojima M, Callicott J, Goldberg T, Kolachana
B, Bertolino A, Zaitsev E, Gold B: The BDNF val66met
polymorphism affects activity-dependent secretion of
BDNF and human memory and hippocampal function.
Cell, 2003, 112, 257–269.

15. Fenton W, McGlashan T: Antecedents, symptom pro-
gression, and long-term outcome of the deficit syndrome
in schizophrenia. Am J Psychiatry, 1994, 151, 351–356.

16. Fenton W, McGlashan T: Testing systems for assessment
of negative symptoms in schizophrenia. Arch Gen Psy-
chiatry, 1992, 3, 179–184.

17. Galderisi S, Maj M, Kirkpatrick B, Piccardi P, Mucci A,
Invernizzi G, Rossi A, Pini S: Catechol-O-methyl-
transferase Val 158 Met polymorphism in schizophrenia:
associations with cognitive and motor impairment. Neu-
ropsychobiology, 2005, 52, 83–89.

18. Galderisi S, Maj M, Kirkpatrick B, Piccardi P, Mucci A,
Invernizzi G, Rossi A, Pini S: COMT Val (158) Met and
BDNF C (270) T polymorphisms in schizophrenia:
a case-control study. Schizophr Res, 2005, 73, 27–30.

19. Grzywacz A, Samochowiec A, Ciechanowicz A, Samo-
chowiec J: Family-based study of brain-derived neuro-
trophic factor (BDNF) gene polymorphism in alcohol de-
pendence. Pharmacol Rep, 2010, 62, 938–941.

20. Guillin O, Demily C, Thibaut F: Brain-derived neuro-
trophic factor in schizophrenia and its relation with do-
pamine. Int Rev Neurobiol, 2007, 78, 377–395.

21. Herken H, Erdal M: Catechol-O-methyltransferase gene
polymorphism in schizophrenia: evidence for association
between symptomatology and prognosis. Psychiatr
Genet, 2001, 1, 105–109.

22. Hosák L: Role of the COMT gene Val158Met polymor-
phism in mental disorders: a review. Eur Psychiatry,
2007, 22, 276–281.

23. Jarema M, Kiejna A, Landowski J, Meder J, Rabe-Jab³on-
ska J, Rybakowski J: Pharmacological standards. Schizo-
phrenia treatment. Psychiatr Pol, 2006, 40, 1171–1205.

24. Kay S, Fiszbein A, Opler L: The positive and negative
syndrome scale (PANSS) for schizophrenia. Schizophr
Bull, 1987, 13, 261–276.

25. Kirkpatrick B, Buchanan R, McKenney P, Alphs L, Car-
penter W: The schedule for the deficit syndrome: An in-
strument for research in schizophrenia. Psychiatry Res,
1989, 30, 119–124.

26. Kirkpatrick B, Buchanan R, Ross D, Carpenter W:
A separate disease within the syndrome of schizophre-
nia. Arch Gen Psychiatry, 2001, 2, 165–171.

27. Kirkpatrick B, Fenton W, Carpenter Jr W, Marder S:
The NIMHMATRICS consensus statement on negative
symptoms. Schizophr Bull, 2006, 32, 214–219.

28. Lachman H, Papolos D, Saito T, Yu Y, Szumlanski C,
Weinshilboum R: Human catechol-O-methyltransferase
pharmacogenetics: description of a functional polymor-

phism and its potential application to neuropsychiatric
disorders. Pharmacogenetics, 1996, 6, 243–250.

29. Li W, Kou C, Yu Y, Sun S, Zhang X, Kosten T, Zhang X:
Association of catechol-O-methyltransferase gene poly-
morphisms with schizophrenia and negative symptoms
in a Chinese population. Am J Med Genet B Neuropsy-
chiatr Genet, 2012, 4, 370–375.

30. Liao S, Lin S, Liu C, Hsieh M, Hwang T, Liu S, Guo S
et al.: Genetic variants in COMT and neurocognitive im-
pairment in families of patients with schizophrenia.
Genes Brain Behav, 2009, 2, 228–237.

31. Lipsky R, Marini A: Brain-derived neurotrophic factor in
neuronal survival and behavior-related plasticity. Ann
NY Acad Sci, 2007, 122, 130–143.

32. Mahmood D, Khanam R, Pillai K, Akhtar M: Protective
effects of histamine H3-receptor ligands in schizophrenic
behaviors in experimental models. Pharmacol Rep, 2012,
64, 191–204.

33. Maisonpierre P, Le Beau M, Espinosa R 3rd, Ip N,
Belluscio L, de la Monte S, Squinto S et al.: Human and
rat brain-derived neurotrophic factor and neurotrophin-3:
gene structures, distributions, and chromosomal localiza-
tions. Genomics, 1991, 10, 558–568.

34. McGuffin P, Farmer A, Harvey I: A polydiagnostic appli-
cation of operational criteria in studies of psychotic ill-
ness. Development and reliability of the OPCRIT sys-
tem. Arch Gen Psychiatry, 1991, 48, 764–770.

35. Munafò M, Bowes L, Clark T, Flint J: Lack of associa-
tion of the COMT (Val158/108 Met) gene and schizo-
phrenia: a meta-analysis of case-control studies. Mol
Psychiatry, 2005, 10, 765–770.

36. Naoe Y, Shinkai T, Hori H, Fukunaka Y, Utsunomiya K,
Sakata S, Matsumoto C, Shimizu K: No association be-
tween the brain-derived neurotrophic factor (BDNF)
Val66Met polymorphism and schizophrenia in Asian
populations: Evidence from a case-control study and
meta-analysis. Neurosci Lett, 2007, 415, 108–112.

37. Neves-Pereira M, Cheung J, Pasdar A, Zhang F, Breen
G, Yates P, Sinclair M, Crombie C: BDNF gene is a risk
factor for schizophrenia in a Scottish population. Mol
Psychiatry, 2005, 10, 208–212.

38. Noto C, Gadelha A, Belangero S, Smith M, de Aguiar B,
Panizzuti B, Mari J de J et al.: Association of  biomark-
ers and depressive symptoms in schizophrenia. Neurosci
Lett, 2011, 505, 282–285.

39. Pe³ka-Wysiecka J, Ziêtek J, Grzywacz A, Kucharska-
Mazur J, Bienkowski P, Samochowiec J: Association of
genetic polymorphisms with personality profile in indi-
viduals without psychiatric disorders. Prog Neuropsy-
chopharmacol Biol Psychiatry, 2012, 39, 40–46.

40. Pu¿yñski S, Wciórka J: International Statistical Classifi-
cation of Diseases and Related Health Problems, 10 Re-
vision (Polish). IPiN, Kraków–Warszawa, Vesalius,
1997.

41. Rao V, Carvalho A, Trevisan M, Andrade G, Nobre-
Júnior H, Moraes MO, Magalhães HI et al.: Mangiferin
ameliorates 6-hydroxydopamine-induced cytotoxicity
and oxidative stress in ketamine model of schizophrenia.
Pharmacol Rep, 2012, 64, 848–856.

42. Ratajczak P, Kus K, Jarmuszkiewicz Z, WoŸniak A,
Cichocki M, Nowakowska E: Influence of aripiprazole

1192 Pharmacological Reports, 2013, 65, 1185�1193



and olanzapine on behavioral dysfunctions of adolescent
rats exposed to stress in perinatal period. Pharmacol Rep,
2013, 65, 30–43.

43. Rogó¿ Z: Effect of co-treatment with mirtazapine and
risperidone in animal models of the positive symptoms
of schizophrenia in mice. Pharmacol Rep, 2012, 64,
1567–1572.

44. Ross D, Kirkpatrick B, Karkowski L, Straub R, MacLean
C, O’Neill F, Compton A et al.: Sibling correlation of defi-
cit syndrome in the Irish study of high-density schizophre-
nia families. Am J Psychiatry, 2000, 7, 1071–1076.

45. Sheehan D, Lecrubier Y, Sheehan K, Amorim P, Janavs
J, Weiller E, Hergueta T et al.: The Mini-International
Neuropsychiatric Interview (M.I.N.I.): the development
and validation of a structured diagnostic psychiatric in-
terview for DSM-IV and ICD-10. J Clin Psychiatry,
1998, 20, 22–33.

46. Spalletta G, Morris D, Angelucci F, Rubino I, Spoletini I,
Bria P, Martinotti G, Siracusano A: BDNF Val66Met
polymorphism is associated with aggressive behavior in
schizophrenia. Eur Psychiatry, 2010, 25, 311–313.

47. Tandon R: The nosology of schizophrenia: Toward
DSM-5 and ICD-11. Psychiatr Clin North Am, 2012, 35,
557–569.

48. Tek C, Kirkpatrick B, Buchanan R: A five-year follow-
up study of deficit and nondeficit schizophrenia.
Schizophr Res, 2001, 3, 253–260.

49. Tovilla-Zárate C, Medellín BC, Fresán A, López-
Narváez L, Castro TB, Juárez Rojop I, Ramírez-Bello
J et al.: No association between catechol-o-methyl-

transferase Val108/158Met polymorphism and schizo-
phrenia or its clinical symptomatology in a Mexican
population. Mol Biol Rep, 2013, 40, 2053–2058.

50. Tybura P, Mak M, Samochowiec A, Pe³ka-Wysiecka J,
Grzywacz A, Grochans E, Zaremba-Pechmann L, Samo-
chowiec J: The influence of antipsychotic therapy on the
cognitive functions of schizophrenic patients. Psychiatr
Pol, 2013, 4, 567–578.

51. Tybura P, Samochowiec A, Beszlej A, Grzywacz A,
Mak M, Frydecka D, Bieñkowski P et al.: Some dopa-
minergic genes polymorphisms are not associated with
response to antipsychotic drugs in schizophrenic pa-
tients. Pharmacol Rep, 2012, 64, 528–535.

52. Wang Y, Fang Y, Shen Y, Xu Q: Analysis of association
between the catechol-O-methyltransferase (COMT) gene
and negative symptoms in chronic schizophrenia. Psy-
chiatry Res, 2010, 179, 147–150.

53. Wonodi I, Mitchell B, Stine O, Hong L, Elliott A, Kirk-
patrick B, Carpenter W Jr et al.: Lack of association be-
tween COMT gene and deficit/nondeficit schizophrenia.
Behav Brain Funct, 2006, 2, 42.

54. Zhang F, Liu C, Chen Y, Wang L, Lu T, Yan H, Ruan Y
et al.: No association of catechol-O-methyltransferase poly-
morphisms with schizophrenia in the Han Chinese popula-
tion. Genet Test Mol Biomarkers, 2012, 16, 1138–1141.

Received: January 7, 2013; in the revised form: March 25, 2013;
accepted: April 10, 2013.

Pharmacological Reports, 2013, 65, 1185�1193 1193

BDNF and COMT polymorphisms in deficit schizophrenia
Justyna Pe³ka-Wysiecka et al.


	1043	Review Œ Role of nitric oxide in the regulation of motor function. An overview of behavioral, biochemical and histological studies in animal models.
	El¿bieta Lorenc-Koci, Anna Czarnecka

	1056	Review Œ Hyaluronan: Towards novel anti-cancer therapeutics.
	Micha³ S. Karbownik, Jerzy Z. Nowak

	1075	Review Œ Biotechnology and genetic engineering in the new drug development. Part I. DNA technology and recombinant proteins.
	Agnieszka Stryjewska, Katarzyna Kiepura, Tadeusz Librowski, Stanis³aw Lochyñski

	1086	Review Œ Biotechnology and genetic engineering in the new drug development. Part II. Monoclonal antibodies, modern vaccines and gene therapy.
	Agnieszka Stryjewska, Katarzyna Kiepura, Tadeusz Librowski, Stanis³aw Lochyñski

	1102	Review Œ Biotechnology and genetic engineering in the new drug development. Part III. Biocatalysis, metabolic engineering and molecular modelling.
	Agnieszka Stryjewska, Katarzyna Kiepura, Tadeusz Librowski, Stanis³aw Lochyñski

	1112	MK-801, a NMDA receptor antagonist, increases phosphorylation of histone H3 in the rat medial prefrontal cortex.
	Marzena Maækowiak, Rafa³ Guzik, Dorota Dudys, Ewelina Bator, Krzysztof Wêdzony

	1124	NMDA receptor activation antagonizes the NMDA antagonist-induced antianxiety effect in the elevated plus-maze test in mice.
	Ewa Poleszak, Anna Serefko, Aleksandra Szopa, Sylwia Woœko, Jaros³aw Dudka, Andrzej Wróbel, Tomasz Oniszczuk, Piotr Wla�

	1132	Effects of co-administration of the GABAB receptor agonist baclofen and a positive allosteric modulator of the GABAB receptor, CGP7930, on the development and expression of amphetamine- induced locomotor sensitization in rats.
	Laura N. Cedillo, Florencio Miranda

	1144	Effect of risperidone on the fluoxetine-induced changes in extracellular dopamine, serotonin and noradrenaline in the rat frontal cortex.
	Katarzyna Kamiñska, Krystyna Go³embiowska, Zofia Rogó¿

	1152	Effect of topiramate on hippocampus-dependent spatial memory in rats.
	Bogus³awa Pietrzak, Agnieszka Konopka, Jakub Wojcieszak

	1163	Influence of chronic stress on brain corticosteroid receptors and HPA axis activity.
	Anna G¹dek- Michalska, Jadwiga Spyrka, Paulina Rachwalska, 
Joanna Tadeusz, Jan Bugajski

	1176	Conditioned rewarding effects of morphine and methadone in mice pre-exposed to cocaine.
	Ma³gorzata Ho³uj, Adam Bisaga, Piotr Popik

	1185	BDNF rs 6265 polymorphism and COMT rs 4680 polymorphism in deficit schizophrenia in Polish sample.
	Justyna Pe³ka-Wysiecka, Micha³ Wroñski, Andrzej Jasiewicz, Anna Grzywacz, Piotr Tybura, Jolanta Kucharska-Mazur, Przemys³aw Bieñkowski, Jerzy Samochowiec

	1194	Contribution of the mGluR7 receptor to antiparkinsonian-like effects in rats: a behavioral study with the selective agonist AMN082.
	Jolanta Konieczny, Tomasz Lenda

	1204	Properties of 3-methyl-TIQ and 3-methyl-N-propargyl-TIQ for preventing MPTP-induced parkinsonism-like symptoms in mice.
	Kanako Saitoh, Kenji Abe, Terumasa Chiba, Nobuyuki Katagiri, Toshiaki Saitoh, Yoshie Horiguchi, Hiroshi Nojima, Kyoji Taguchi

	1213	Antioxidant potential of melatonin enhances the response to L-dopa in 1-methyl 4-phenyl 1,2,3,6-tetrahydropyridine-parkinsonian mice.
	Sawsan A. Zaitone, Lamiaa N. Hammad, Noha E. Farag

	1227	Potential neuroprotective effect of ibuprofen, insights from the mice model of Parkinson™s disease.
	Maciej „wi¹tkiewicz, Ma³gorzata Zaremba, Ilona Joniec, Andrzej Cz³onkowski, Iwona Kurkowska- Jastrzêbska

	1237	Inhibition of 2,4-dinitrofluorobenzene-induced contact hypersensitivity reaction by antidepressant drugs.
	Katarzyna Curzytek, Marta Kubera, Monika Majewska-Szczepanik, Marian Szczepanik, Katarzyna Marciñska, W³odzimierz Ptak, Weronika Duda, Monika Leœkiewicz, Agnieszka Basta-Kaim, Bogus³awa Budziszewska, W³adys³aw Lasoñ, Michael Maes

	1247	Effect of antidepressant drugs on cytochrome P450 2C11 (CYP2C11) in rat liver.
	Jacek Wójcikowski, Anna Haduch, W³adys³awa Anna Daniel

	1256	Association between the HLA-B*15:02 allele and carbamazepine-induced Stevens-Johnson syndrome/toxic epidermal necrolysis in Han individuals of northeastern China.
	Xiao-Jing He, Ling-Yan Jian, Xiao-Lin He, Yan Wu, Yuan-Yuan Xu, Xiao-Jie Sun, Li-Yan Miao, Li-Mei Zhao

	1263	Relationship of chemical structure and anti-inflammatory activity of dihydrocorynantheol and its analogues.
	Patrícia Pozzatti, Gustavo O. dos Reis, Danielle F. Pereira, Heros Horst, Leandro Espindola, Melina Heller, Gustavo A. Micke, Moacir G. Pizzolatti, Tânia S. Fröde

	1272	Comparison of the effects of crocin, safranal and diclofenac on local inflammation and inflammatory pain responses induced by carrageenan in rats.
	Esmaeal Tamaddonfard, Amir-Abbas Farshid, Karim Eghdami, Farzad Samadi, Amir Erfanparast

	1281	Simulation of early after-depolarisation in non-failing human ventricular myocytes: Can this help cardiac safety pharmacology?
	Bernard Christophe

	1294	Binding of new aminopropan-2-ol compounds to bovine serum albumin, a1-acid glycoprotein and rat serum using equilibrium dialysis and LC/MS/MS.
	Maria Walczak

	1304	Levosimendan and its metabolite OR-1896 elicit KATP channel-dependent dilation in resistance arteries in vivo.
	Ildikó Gödény, Piero Pollesello, István Édes, Zoltán Papp, Zsolt Bagi

	1311	Monocyte-suppressing effect of high-dose metformin in fenofibrate-treated patients with impaired glucose tolerance.
	Robert Krysiak, Anna Gdula-Dymek, Bogus³aw Okopieñ

	1318	Effects of octane derivatives on activity of the volume-regulated anion channel in rat pancreatic b-cells.
	Len Best, Peter D. Brown

	1322	Glucocorticoid receptor regulates organic cation transporter 1 (OCT1, SLC22A1) expression via HNF4a upregulation in primary human hepatocytes.
	Alice Rulcova, Lucie Krausova, Tomas Smutny, Radim Vrzal, Zdenek Dvorak, Ramiro Jover, Petr Pavek

	1336	Therapeutic efficacy of naringin on cyclosporine (A) induced nephrotoxicity in rats: Involvement of hemeoxygenase-1.
	Yamini Chandramohan, Chetenchery Somasundaram Parameswari

	1345	Do effects of propranolol on the skeletal system depend on the estrogen status?
	Leszek „liwiñski, Joanna Folwarczna, Maria Pytlik, Urszula Cegie³a, Barbara Nowiñska, Hanna Trzeciak, Henryk I. Trzeciak

	1357	Proteasome inhibitor inhibits proliferation and induces apoptosis in renal interstitial fibroblasts.
	Bingbing Zhu, Yuanmeng Jin, Lin Han, Hui Chen, Fang Zhong, Weiming Wang, Nan Chen

	1366	Inhibition of Wnt/b-catenin signaling mediates ursolic acid-induced apoptosis in PC-3 prostate cancer cells.
	Ji-Hyuk Park, Hee-Young Kwon, Eun Jung Sohn, Kyung A Kim, Bonglee Kim, Soo-Jin Jeong, Jun ho Song, Jin Suk Koo, Sung-Hoon Kim

	1375	Effect of CYP2C9 and VKORC1 genetic variations on warfarin dose requirements in Indian patients.
	Sripriya Natarajan, Chandrashekhar K. Ponde, Rajesh M. Rajani, Farah Jijina, Roopkumar Gursahani, Pradnya P. Dhairyawan, Tester F. Ashavaid

	1383	Pharmacokinetics of sunitinib in combination with fluoroquinolones in rabbit model.
	Edyta Sza³ek, Agnieszka Karbownik, Tomasz Grabowski, Katarzyna Sobañska, Anna Wolc, Edmund Grzeœkowiak

	SHORT COMMUNICATIONS
	1401	Effect of combined treatment with mirtazapine and risperidone on the MK-801-induced changes in the object recognition test in mice.
	Zofia Rogó¿


	1407	Ivabradine (a hyperpolarization activated cyclic nucleotide-gated channel blocker) elevates the threshold for maximal electroshock-induced tonic seizures in mice.
	Jarogniew J. £uszczki, Andrzej Prystupa, Marta Andres-Mach, Ewa Marzêda, Magdalena Florek-£uszczki

	1415	Potential neurotoxic effect of ethylene glycol ethers mixtures.
	Bartosz Pomierny, Andrzej Starek, Weronika Krzy¿anowska, Beata Starek-„wiechowicz, Irena Smaga, Lucyna Pomierny-Chamio³o, Magdalena Regulska, Bogus³awa Budziszewska

	1422	Effects of nifedipine on the pharmacokinetics 
of repaglinide in rats: Possible role of CYP3A4 and P-glycoprotein inhibition by nifedipine.
	Jin-Seok Choi, In Choi, Dong-Hyun Choi

	1431	Gender-dependent activity of CYP3A is indirectly modified by GR in the noradrenergic system.
	Marta Kot, Grzegorz Kreiner, Piotr Chmielarz, Justyna Kuœmierczyk, Irena Nalepa, W³adys³awa A. Daniel
	1437	Note to Contributors





	content
	cont
	contents_3'2005
	contents

