
Taibah University

Journal of Taibah University Medical Sciences (2024) 19(1), 64e69
Journal of Taibah University Medical Sciences

www.sciencedirect.com
Original Article
IL-10 (�1082 G/A) polymorphism in Bataknese with schizophrenia

Sarah A. Mardhiyah, MMed a,*, Elmeida Effendy, PhD b and Nazli M. Nasution, MMed c

aPsychiatry Residency Program, Faculty of Medicine, Universitas Sumatera Utara, Indonesia
bDepartment of Psychiatry, Faculty of Medicine, Universitas Sumatera Utara, Indonesia
cDepartment of Psychiatry, Faculty of Medicine, Universitas Sumatera Utara, Indonesia
Received 18 December 2022; revised 11 July 2023; accepted 31 August 2023; Available online 11 September 2023
صخلملا

نيجلةزفحملاةقطنملايفلاكشلأاةددعتملاكشأةثلاثتطبترا:ثحبلافادهأ
دهاوشلاوتلااحلاةساردنمفدهلاناك.ماصفلابةباصلإاةيلباقب10-نيكولرتنإ
)أ/مج1082-(دنع10-نيكولرتنإتانيجلاكشأددعتنيبةقلاعلاةساردوههذه
ةرطموسةعطاقمنكستنييلصلأاناكسلانمةليبقيهو،زينكاتابلانيبماصفلاو
.ةيلامشلا

ةلصيذريغاصخش194هعومجمامةساردلاهذهيفكراش:ثحبلاةقيرط
يئيزجلاينيجلاطيمنتلاءارجإمت.)طباوضوتلااحةعومجملكل97=ن(
ينيجلاطمنلامييقتلزاريميلوبلالعافتبديقملاءزجلالوطلاكشأددعتمادختساب
.)أ/مج1082-(10-نيكولرتنلإلليللأاعيزوتو

ليللأاوهكاتابةليبقيفدئاسلاليللأانأليللأاتافلاتخاديدحترهظأ:جئاتنلا
.نيتعومجملانميأيف"يجيج"ةلثامتملاةينيجلاطامنلأاىلعروثعلامتيملو
.ماصفلابةباصلإايفمهاسمرطخلماعك"أأ"ينيجلاطمنلاوليللأالمعي

نيكولرتنإنيجلاكشأددعتنم"أأ"وليللألينيجلاطمنلاطقف:تاجاتنتسلاا
.زينكاتابلايفماصفلابةباصلإاةيلباقيفمهسي)أ/مج1082-(دنع10-

؛ةيبصعلاةعانملاملع؛10نيكولرتنإ؛ةينيجلالاكشلأاددعت:ةيحاتفملاتاملكلا
كاتاب؛ماصفلا

Abstract

Objectives: Three biallelic polymorphisms at the pro-

moter region of the interleukin-10 (IL-10) gene have been

associated with susceptibility to schizophrenia. The aim

of this case-control study was to investigate the
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association between IL-10 (�1082) G/A gene poly-

morphisms and schizophrenia among Bataknese, a native

tribe inhabiting the North Sumatera province in

Indonesia.

Methods: A total of 194 unrelated participants (n ¼ 97

for each case and control groups) participated in this

study. Polymerase chain reaction restriction fragment

length polymorphism molecular genotyping was con-

ducted to assess the genotype and allele distribution of

IL-10 (�1082 G/A).

Results: Allele variations indicated that the dominant

allele in the Batak tribe was allele A, whereas homozy-

gous GG genotypes were not found in either group. The

A allele and AA genotype were found to be risk factors

for developing schizophrenia (OR ¼ 2.26, 95%

CI ¼ 1.1825e4.3559 and OR ¼ 2.56, 95% CI ¼ 1.280

e5.152, respectively).

Conclusion: Only the A allele and AA genotype of the IL-

10 gene polymorphism at �1082 G/A contribute to

schizophrenia susceptibility in Bataknese.

Keywords: Batak; Genetic polymorphisms; Interleukin-10;

Neuroimmunology; Schizophrenia

� 2023 The Authors. Published by Elsevier B.V. This is an

open access article under the CC BY license

(http://creativecommons.org/licenses/by/4.0/).
Introduction

Schizophrenia, a multifaceted disorder characterized by

persistent psychosis and gradual cognitive decline, affects
more than 20 million individuals worldwide.1,2 A major
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hypothesis is that dopamine is associated with schizophrenia,
yet current studies have indicated that schizophrenia is also

associated with immune dysregulation in the central
nervous system.3 This immune regulation is performed by
microglia and astrocytes in the central nervous system, and

is mediated by numerous factors, including cytokines.
Interleukin-10 (IL-10) is a potent anti-inflammatory cyto-
kine secreted by activated T-regulatory cells, Th2 cells, and

B-lymphocytes. It is also known as a cytokine synthesis in-
hibitor factor, because it inhibits the secretion of pro-
inflammatory cytokines.4 Interindividual differences in IL-
10 secretion are associated with single nucleotide poly-

morphisms in the IL-10 gene. This gene is located on human
chromosome 1 between 1q31and 1q32.5 The IL-10 gene
consists of five exons and four introns, and encodes

approximately 160 amino acids. Three biallelic poly-
morphisms have been identified in the promoter region of the
IL-10 gene (�1082 G/A, �819T/C, and �592 C/A) and are

believed to be associated with the level of IL-10 secretion.
Dysregulated IL-10 secretion is believed to disrupt the im-
mune response equilibrium and to underlie schizophrenia
development.6,7 Studies examining the association between

IL-10 polymorphism and schizophrenia have yielded incon-
sistent results,8e10 and studies on IL-10 polymorphism in
Indonesians, particularly in the North Sumatera province,

remain limited. An IL-10 polymorphism study has been
conducted in individuals with periodontitis in Indonesia,11

yet no IL-10 polymorphism study has been performed in

individuals with schizophrenia. Therefore, our study is, to
our knowledge, the first to investigate IL-10 polymorphism
especially in Bataknese. The Batak are the native tribe

inhabiting North Sumatera, with a population of 6 million
people, accounting for nearly half the population in the
province. The National Health Survey of the Republic of
Indonesia (Riskesdas, 2018) has indicated that the prevalence

of schizophrenia and/or other psychotic disorders is
approximately 6.9%.12 Data from a provincial mental
hospital have indicated that, among 400 patients with

schizophrenia, 60.5% (n ¼ 242) were Bataknese.13

Bataknese consistently show patrilineal characteristics:
ancestry is maintained through the male lineage and can be

easily determined from the family name (marga). To
maintain the purity of the lineage, most Bataknese follow
the tradition of marrying those from other Batak

lineages.14 Previous studies have reported that IL-10 poly-
morphism at position �1082G is strongly associated with
schizophrenia and have demonstrated interethnic differ-
ences.15,16 Therefore, in this study, we aimed to investigate

IL-10 gene polymorphism, specifically, at �1082 G/A, and
associations with schizophrenia susceptibility in Bataknese.
Materials and Methods

Study design

This observational study was a comparative case control
study. The case group consisted of Bataknese with schizo-
phrenia, whereas the control group consisted of healthy

Bataknese.
Subjects

Eligible participants were Bataknese individuals, recog-

nized by their marga (family name), with at least two first
degree relatives confirmed to be Bataknese through the
paternal lineage. The case group comprised Bataknese
diagnosed with schizophrenia according to the DSM V

diagnostic criteria,17 whereas the control group comprised
Bataknese without any ongoing psychiatric disorders or a
history of psychiatric disorders, as determined through a

Mini International Neuropsychiatry Interview structured
interview.18 In the control group, individuals with families
with psychiatric comorbidities and any people diagnosed

with autoimmune disorders were also excluded from the
study. A total of 194 unrelated participants (97 participants
in each group) provided informed consent prior to

participation. A 3 ml blood sample was withdrawn from
each participant, kept in an EDTA tube, and stored in a
cooler box at <4 �C before transport to the laboratory.

DNA isolation

DNA isolation was performed according to the manual of
the Wizard Genomic DNA Purification kit, Promega-

A1120.19 Initially, blood samples were centrifuged (3000 rpm
for 10 min) until a buffy coat layer was visible. Subsequently,
300 ml of buffy coat was transferred to a microcentrifuge

tube, and 900 ml of erythrocyte lysis buffer was added. The
mixture was incubated for 5 min in a refrigerator and
centrifuged until supernatant was formed and could be

separated. Nuclear lysis solution (300 ml) and protein
precipitation solution (100 ml) were added and centrifuged
(13,000 rpm for 3 min) until a supernatant formed
and could be separated from the mixture. The supernatant

was placed in a new microcentrifuge tube, 300 ml
isopropanol was added, and centrifugation was performed
at 13,000 rpm for 1 min. The DNA pellet that formed at

this stage was washed with 300 ml 70% ethanol. Finally,
100 ml DNA rehydration solution was added to the pellet
and stored for long-term use at �20 �C.

Polymorphism of IL-10 (�1082 G/A) identification

Polymerase chain reaction-restriction fragment length

polymorphism techniques were as described by Ozbey et al.20

The PCR denaturation cycle started at 95 �C for 5 min, and
was followed by another 35 cycles of denaturation at 94 �C
for 30 s, annealing at 55 �C for 30 s, and extension at

72 �C for 30 s by using Gradient PC (Applied Biosystems).
PCR products were stored at 37 �C for 24 h before the
MnlI (Thermo Scientific, USA) restriction enzyme was

added and incubated at 37 �C for 2 h. Genotypes were
identified through 3% agarose gel electrophoresis.

Statistical analysis

The differences in genotype and allele frequencies between
the case and control groups were analysed with chi square

test, and p � 0.05 was considered significant. The strength of



Figure 1: Representative gel electrophoresis showing the PCR

products of IL-10 polymorphism at �1082 G/A using 25 bp lad-

der; M is molecular marker, lane 1 represents homozygous AA

subject, and lane 2 represents heterozygous GA subjects. G allele

cuts with restriction enzyme MnII, generating 106 bp (lane 2),

while A allele does not cut (lane 1). Homozygote GG subject was

not found in any subjects in this study.

Table 2: Cross tabulation of allele and genotype variations of

IL-10 (L1082 G/A).

Variations Groups OR (95% CI)

Case Control p

G allele 15 (8.4%) 31 (19.0%) 0.018 2.26

(1.1825e4.3559)A allele 179 (91.6%) 163 (81.0%)

GG 15 (15.5%) 31 (32%) 0.011 2.56

(1.280e5.152)AA 82 (84.5%) 66 (68%)

IL-10 polymorphism and schizophrenia66
the association was expressed as the odds ratio (OR), in
which an OR < 1 indicates a negative association or pro-

tective factor; an OR> 1 indicates a contributing risk factor;
and an OR ¼ 1 indicates no association of the disease with
respect to a particular genotype or allele variation.21

Results

The demographic characteristics of participants in this

study are summarized in Table 1. Men predominated in the
case group (p ¼ 0.008). Only 10.3% (n ¼ 10) of Bataknese
with schizophrenia were employed at the time of the study,

and only 3.1% (n ¼ 3) of these individuals had been able
to complete a diploma/university degree.

Statistical analysis indicated significant differences in

employment and education status between groups
(p ¼ 0.001). The mean age of Bataknese with schizophrenia
in this study was 34.27 � 6.85; these participants had lived

with schizophrenia for 11.31 � 5.24 years and had median
age of onset of 23 years.

Figure 1 shows gel electrophoresis with a 25 bp ladder.
The genotypes of IL-10 (�1082) genotypes were named ac-

cording to the presence or absence of enzyme restriction sites.
Homozygous AA was represented by an absence of restric-
tion sites, and thus the PCR products remained uncut

(139 bp). Homozygous GG was represented by the presence
of restriction sites at 106 and 33 bp, but was not found in any
participants. Heterozygous G/A was represented by the

presence of restriction sites at 139, 106, and 33 bp.
Table 2 shows a cross tabulation of genotype and allele

variation in IL-10 (�1082 G/A). The dominant allele
among Bataknese was the A allele, and the homozygous GG

genotype was not found. The frequency of the AA genotype
was significantly higher (p ¼ 0.011) among Bataknese with
schizophrenia (84.5%) than in the control group (68%). The

frequency of the A allele was also significantly higher
(p ¼ 0.018) among Bataknese with schizophrenia (92.3%)
than in the control group (84%). These results indicated that

the A allele and AA genotype are risk factors for schizo-
phrenia development in Bataknese (OR ¼ 2.26, 95%
CI¼ 1.1825e4.3559 and OR¼ 2.56, 95%CI¼ 1.280e5.152,

respectively).
Table 1: Demographic characteristics of participants.

Characteristics Groups

Case

(n ¼ 97)

Control

(n ¼ 97)

p

Gender

Male 81 (83.5%) 64 (66.0%) 0.008*

Female 16 (16.5%) 33 (24.5%)

Employment

Yes 10 (10.3%) 89 (93.7%) 0.001*

No 87 (89.7%) 6 (6.3%)

Education

Primary 12 (12.4%) 0 (0.0%) 0.001**

Highschool 82 (84.5%) 47 (48.5%)

Diploma/university 3 (3.1%) 50 (51.5%)

Age (years) 34.27 � 6.85 31.01 � 7.31

Illness duration 11.31 � 5.24 e

Onset 23 (16e37) e

* Chi- square, ** Mann-Whitney.
Discussion

Schizophrenia is a complex psychiatric disorder affecting
various social aspects of life. In this present study, schizo-
phrenia was more prevalent in men, as also described in a

cohort study by Sanchez et al.22 involvingmore than 3million
participants aged 15e64 years old in SpainThe study showed
that the prevalence of schizophrenia in men was 64.3%, a
percentage approximately twice that in women (35.7%).

Across all age groups, schizophrenia predominated in men.
This finding was supported by a meta-analysis indicating
sex-specific differences in schizophrenia incidence, with men

having greater risk than women (RR ¼ 1.42, 95% CI: 1.30e
1.56).23 Our study findings contrasted with those from other
studies suggesting that the morbidity risk of schizophrenia is

1%, and that no difference in prevalence exists between sexes,
although the possibility of schizophrenia incidence is indeed
higher among men.24,25 Additional factors that may have
roles in this sex-specific difference are access to mental

health services and help-seeking behaviour, which may differ
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between men and women, thereby affecting the prevalence
rate of schizophrenia by sex. A study in China has found a

higher prevalence of schizophrenia in women than men,
because mental health services are more stigmatized for
women than men in China, thus resulting in a smaller pro-

portion of women than men with psychosis being treated
appropriately and increasing the observed prevalence of
schizophrenia among women.26 The onset of schizophrenia

generally occurs at the age of 21e25 years, but is generally
3e5 years later in women than in men. This demographic
feature was also observed in this present study. The onset
of schizophrenia at 40e50 years of age, although rare, is

also more common in women (66%e87%) than men.27,28

The mean age of participants in our study was similar to
that in other studies. Schizophrenia is most commonly

found at the age of 30e40 years, and its prevalence
decreases in older age groups.29 Even studies conducted in
communities with high incomes have indicated that

individuals with schizophrenia gradually lose productivity
and later become unable to retain jobs or continue
academic study.19,30,31 Studies have also indicated that 98%
of individuals with schizophrenia exhibit lower performance

than healthy individuals. Diminished cognitive function in
schizophrenia is associated with a decrease in the thickness
of the frontal-temporal cortex area, independently of the

severity of psychotic symptoms in schizophrenia. This is
associated with a diminished ability to pay attention and
learn, thus resulting in a decline in personal and social

functioning.32,33

In this present study, individuals with the A allele and AA
genotype were more susceptible to schizophrenia develop-

ment, similarly to the findings from a study by Almoguera
et al. involving 241 White people with schizophrenia.34 We
also did not identify the GG genotype, similarly to a study
of IL-10 polymorphism among Javanese with periodontitis

in Indonesia. That study also found that the A allele was
dominant and did not the identify the homozygous GG ge-
notype.11 Another IL-10 polymorphism study in a Turkish

population has reported frequencies of the GG genotype in
schizophrenia and control groups of 0% and 0.3% respec-
tively; however, polymorphism at position �1082G/A did

not differ between the case and control groups.20 A low GG
genotype frequency has also been reported in another study,
in which the GG genotype was significantly lower among

people with schizophrenia (2.21%) than controls (7.53%).
Regarding the low frequency of the GG genotype, genetic
drift, an evolutionarily process resulting in random
fluctuations of allele frequencies among generations, may

possibly provide an explanation. Genetic drift may cause
genetic variations to disappear, thus resulting in the
disappearance certain gene variants, or increased frequency

or even fixation of previously rare alleles. Major effects can
result when a population is extremely decreased, e.g.,
because of natural disasters (bottleneck effect) or mass

migration events in which a population splits to create new
colony.35,36

Our results are supported by those from a study from Al
Amsary9 in a Saudi population, in which IL-10 (�1082 G/A)

was found to be associatedwith schizophrenia. However, that
study has indicated that, instead of being risk factors, the AA
and GG genotypes are considered protective. Rajasekaran37
reported no association of IL-10 (�1082 G/A) variants with
schizophrenia, but because the control group did not exhibit

HardyeWeinberg equilibrium (p ¼ 0.02), the results are
inconclusive. A study in Poland also yielded different results,
but that study examined only people with paranoid schizo-

phrenia. Other studies have reported conflicting results,
stating that IL-10 (�1082 G/A) is not associated with
schizophrenia, in which the study population was different

from that in our study10,38 thus indicating that population
selection regarding ethnicity might have influenced the
differences across several studies.

Decreased IL-10 serum levels are considered an underly-

ing mechanism in schizophrenia, because IL-10 participates
in the anti-inflammatory response. A study by Xiu et al. has
shown that IL-10 serum levels are markedly lower in drug-

naı̈ve people with schizophrenia.39 Although serum IL-10
levels are elevated, immunosuppressive effects might
compensate for prior elevations in pro-inflammatory cyto-

kines in people with schizophrenia.40 Nevertheless, a
potential limitation in our study is that we did not examine
the association between polymorphism and IL-10 serum
levels in our participants. We based our hypothesis on find-

ings from an in vitro study by Turner et al. in peripheral
leukocytes. That study has indicated that the A allele at
position �1082, compared with the than G allele, is associ-

ated with lower IL-10 secretion. The IL-10 gene poly-
morphism involving a guanine (G) base substitution to
adenine (A) at position�1082 is known to be associated with

specific promoter regions’ transcriptional activity and
recognition site, thus probably decreasing transcription rates
and consequently IL-10 serum levels.41

Genetic association studies may often yield inconsistent
results, possibly because of selection bias, e.g., where the
study is conducted or the population in which the study is
performed. Population structure may also contribute to

biased results, owing to genetic mixing or cryptic relatedness,
in which individuals share a common ancestry that is un-
known to the investigators; therefore, genetic association

studies ideally should be carried out in cohorts with the same
ethnicity or population structure.42

Conclusion

Our results suggested that the A allele and AA genotype

at the �1082 position are risk factors for developing
schizophrenia. To our knowledge, this is the first study
investigating IL-10 polymorphism in the Bataknese popula-
tion. However further studies are encouraged to examine IL-

10 polymorphisms at other positions and their associations
with IL-10 serum levels.
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