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ABSTRACT

Interleukin-4 (IL-4) has great significance in inflammatory processes in cases of stroke, since it is able to polarize microglia to the anti-
inflammatory phenotype called M2. This study analyzed if the variation between TT genotype and the other genotypes (CT and CC), in -589
(152243250) polymorphism of /Z4 gene, has association with the prognosis of hemorrhagic stroke (HS) and with clinical aspects which
are risk factors for cerebrovascular diseases. The result of this study shows that there is no statistical association of the /Z4 polymorphism
with either prognosis or clinical aspects in HS patients.
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RESUMO

Ainterleucina-4 (IL-4) tem grande importancia nos processos inflamatorios em casos de acidente vascular cerebral (AVC), uma
vez que ela é capaz de polarizar microglias para o fendtipo anti-inflamatorio chamado M2. Este estudo analisou se a variacdo
entre o gendtipo TT e os demais genotipos (CT' e CC), no polimorfismo -589 (rs2243250) do gene L4, possui associagdo com o
progndstico de AVC hemorragico e com aspectos clinicos que sdo fatores de risco para doengas cerebrovasculares. O resultado deste
estudo mostra que ndo hd associacdo estatistica do polimorfismo do 1L4 nem com progndstico nem com os aspectos clinicos dos
pacientes com AVC hemorragico.

Unitermos: interleucina-4; polimorfismo de nucleotideo tinico; acidente vascular cerebral; hemorragias intracranianas;
aneurisma intracraniano.

RESUMEN

La interleucina-4 (IL-4) tiene gran importancia en los procesos inflamatorios en casos de accidente cerebrovascular (ACV), puesto
que hace que las microglias sean polarizadas hacia el fenotipo antiinflamatorio M2. Este estudio analizd si la variacion entre el
genotipo TT'y los demds genotipos (CT'y CC), en el polimorfismo -589 (rs2243250) del gen 114, posee asociacion con el prondstico
de ACV hemorragico y con aspectos clinicos que son Jactores de riesgo para enfermedades cerebrovasculares. El resultado de este
estudio ensena que no hay asociacion estadistica del polimorfismo del 14 ni con el prondstico ni con los aspectos clinicos de
pacientes con ACV hemorrdgico.

Palabras clave: interleucina-4; polimorfismo de nucledtide simple; accidente cerebrovascular; hemorragias intracraneales,
aneurisma intracraneal.
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INTRODUCTION

Cardiovascular diseases are the leading causes of death
globally. In this context, stroke and heart attack are responsible for
85% of those deaths™. According to the World Health Organization
(WHO), there are approximately 15 million cases of stroke each
year worldwide. Of those, 5 million results in death and another
5 million in permanent disability®. This can be noticed in Brazil,
where stroke is one of the main causes of hospitalization and
mortality, with a great majority of surviving patients ending up
somewhat disabled®.

There are two types of stroke: the ischemic stroke, which is
the most common form (80%-85% of cases); and the hemorrhagic
stroke (HS), the unusual form of the disease (15%-20% of cases) .

After an ischemic stroke, several harmful agents are released
from the ischemic core to the ischemic penumbra. Those agents are
able to initiate proinflammatory responses that may cause damage
to the local nervous tissue, but they can also activate the microglia
present in the environment®. The activation of microglia, resident
in the central nervous system, is a heterogeneous process, since it
can result in two subtypes: the pro-inflammatory phenotype M1,
by the classical activation; and the anti-inflammatory phenotype
M2, by the alternative activation®®”.

Interleukin-4 (IL-4), which is released from the neurons in
the ischemic penumbra, plays a significant role in this process,
as it is able to polarize microglia from the phenotype M1 to the
phenotype M2. This happens because IL-4 can induce expression
of genes responsible for the M2 phenotype. IL-4 can also enhance
the expression of the IL-4 receptor on microglia®. The great
majority of studies that show the role of IL-4 in stroke cases deal
with the ischemic stroke, but the few studies related to HS show
IL-4 promoting the activation of phenotype M2 in microglia®.

The human gene responsible for IL-4 codification is located on
chromosome 5¢31.19. Studies have pointed that polymorphisms
in genes regulating the inflammatory response can be associated
with increased risk of both types of stroke™. In the promoter
region of /L4 gene, there is the 152243250 polymorphism
(G/T) at position downstream -589"Y. This single nucleotide
polymorphism (SNP) is pivotal, since it was demonstrated that the
risk of HS is influenced by the alleles of rs2243250". Considering
that this topic is poorly understood, our study aimed to investigate
the correlation between variation in /24 -589 alleles in Brazilian
HS patients and five clinical aspects of these patients [sex, systemic
arterial hypertension (SAH), diabetes, alcohol consumption,
smoking status], besides the prognosis of HS.

We recruited a total of 21 patients for the study (14 females and
7 males), all of them diagnosed according to the WHO definition
of stroke, and the results were confirmed by imaging [computed
tomography (CT) or magnetic resonance image (MRI)]"?. The
samples were obtained from a hospital-based case-control study
undertaken from January 2011 to December 2012.

This study was submitted to and approved by the institutional
Ethics Committee and, before information collection, we obtained
the informed consent from all the participants.

Clinical evaluations were made in all the patients, who
also had their detailed history analyzed. The following aspects
are common risk factors for cerebrovascular diseases and they
were evaluated for each patient: sex, current smoking, alcohol
consumption, SAH (blood pressure was measured), diabetes and
the HS prognosis. This last aspect was assessed with the modified
Rankin scale (MRS), which is widely applied to evaluate recovery
from stroke™. This scale is used to measure the degree of
dependence in daily activities or disability in patients® .

The deoxyribonucleic acid (DNA) of each patient was obtained
from 5 ml peripheral venous blood sample using the Invisorb
Spin Blood Mini Kit (250) by Invitek (catalog #CA10-0005, batch
#1031100300). Polymerase chain reaction (PCR) combined
with restriction fragment length polymorphism analysis was
used to perform the genotyping of /24 -589 C/T (rs2243250)
polymorphism. The primers used to amplify the rs2243250
polymorphism were 5’-AAA CTA GGC CTC ACC TGA TAC G-3’
forward and 5’-TGC ATA GAG GCA GAA TAA CAG G-3’ reverse. The
amplification was conducted using the following cycling program:
start with denaturation step at 94°C for 30 seconds, followed by the
annealing step at 55°C for 30 seconds and finally the extension
step at 72°C for 60 seconds. The products of PCR were sequenced
by the Genetic Center of Universidade de Sao Paulo (USP), Brazil.

The allele frequencies of the HS patients were compared
among them, specifically, with each one of the five clinical aspects
previously mentioned and with the HS prognosis. This comparison
was drawn using the chi-squared test in recessive and dominant
variations of the SNP.

The clinical characteristics of the patients had no statistical
association with the polymorphism, as shown in the Table (p-value
> 0.05). The Table compares the TT genotype with the others
(CC homozygote and CT heterozygote); this form of representation
was chosen due to the reason that the -589T allele was able to
increase IL-4 expression‘'®., Sex has no association with the genotypic
distribution of the polymorphism. The same result was shown
for HS and diabetes, but it is important to mention that although
diabetes was one of the evaluated aspects, since it is well known that
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diabetes can increase the stroke risk promoting changes in cerebral
blood vessels'"”, after the analyses, we observed that none of the
patients was diabetic. Alcohol consumption and smoking status
also had no statistical association with the SNP. Smoking status
presented a small variation between the groups with different alleles
(p = 0.128), but this result was not statistically significant. The MRS
results, as well as smoking status, show a small variation in patients
with different alleles. However, this variation in rs2243250 also had

According to genome-wide association studies (GWAS),
genetic factors have great importance for risk and prognosis
of HS"®. Other studies, such that by Yamada ef a/. (2006)"?,
revealed the role of pro-inflammatory cytokine SNP in the
susceptibility to strokes. Among them, the IL-6 polymorphism
was significantly associated with HS. Borges e al. (2018)™”, in a
Brazilian population study, underlined the SNP tumor necrosis
factor alpha (TNFa)-308 A/G as a possible protective factor

no association with prognosis in HS patients (» = 0.624), which is
the most important aspect of this study.

against HS. Park et al. (2011)®Y) in a study with 79 Korean
HS patients, found a significant statistical relation between two
SNPs (152243250 and rs2070874) of /L4 gene; however, they
also call attention to the fact that the sample used in their study
was an important limiting factor. Until the present moment,

TABLE — Association between /24 -589 (C/T) rs2243250 polymorphism
genotypes and clinical aspects in the model

[L4 GT (2243250) there are few studies about the relation between polymorphisms
L d the 114 gene; therefore the conclusi ing th
W % n % p OR CIOR) and the /7.4 gene; therefore the conclusions concerning the
Female 360 11 688 0999 068 009545 genetic background related to this gene and its connection with
Sex Male 240 5 313 HS are limited.

Y 4 1 1.3 0. 92 0.07-11.54 . . 1 .
SAH ;j | 23 ; ?82 0.9 052 007115 This study shows that, in the Brazilian population, the
_ Ves ) 0' 099 NA A variation of G and T in 152243250 polymorphism is not associated
Diabetes No 5100 16 100 with the common risk factors for HS, the least frequent type of
_ Yes 240 1 63 0128 10 067-149.05  stroke. Another important aspect is that there is no statistical
Smoking status - . s
No 360 15 938 association between HS prognosis and the allele frequency in this
Alcohol Yes 1 2 4 25 099 075 00688  SNP However, the major limitation of this study was the small
consumption No 4 8 1 7 number of analyzed individuals. Further studies with a
VRS Poorprognosis 1 20 6 375 0.624 042 0.04-4.66 larcer number of vatients are n W to report with mor
Good prognosis & 80 10 625 arger number of patients are necessary to report wi ore

confidence the absence of association between those clinical
aspects of HS patients and the allele variation in rs2243250 SNP.

SAH: systemic arterial hypertension; MRS: modified Rankin scale; OR: odds ratio; CI:
confidence interval; NA: not applicable.
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