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Aim. Evaluating a role of IL8 gene —781 C/T, and IL10 gene —592C/A polymorphisms as genetic markers of
ischemic stroke risk. Methods. A case group consisted of 183 patients with ischemic stroke, which were treated
in the Brain Vascular Pathology unit of SI «Institute of Gerontology of NAMS of Ukraine». A control group
included 88 healthy individuals older than 65 years without any history of ischemic stroke. Genotyping was
performed using PCR followed by restriction fragment length polymorphism analysis. Results. Significantly (P
< 0,05) higher frequency of IL8 —781T allele carriers in the case group (81,6 %) comparing to the control
(70,1%) was revealed. —781T allele carriers have nearly 2-fold increased ischemic stroke develop- ment risk
(OR = 1.886, 95 % CI: 1.041-3.417). Significantly (P < 0,05) higher frequency of IL10 gene —592C allele
carriers was observed in the patients with ischemic stroke (98,2%) comparing to the control (90,7 %). The
ischemic stroke development risk in such individuals is 5-fold increased (OR = 5.71; 95 % CI: 1.48-22.11). It
was revealed that —592C allele homozygotes with ischemic stroke have more than 2-fold higher improvement
(according to the Rankin scale) chances during the first fortnight of treatment (OR = 2,76, 95 % CI: 1,26-6,07).
Conclusions. On the basis of the obtained significant differences, IL8 gene —781T and IL10 gene —592C variants
may be considered the factors of ischemic stroke hereditary susceptibility. Besides, IL10 gene —592CC genotype
is a genetic marker of the patients state positive dynamics during first two weeks of treatment.
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Introduction. Inflammation is a key process in orga-
nism protection, which is activated in response to diffe-
rent traumas and injuries [1]. Cerebral ischemia indu-
ces quick inflammatory reaction involving several cell
types [1]. The whole range of modern studies is focused
on ischemia-related inflammatory signaling proving its
involvement in all stages of the ischemic cascade [2].
Cytokine environment (a network of interacting cytoki-
nes and their receptors) is a crucial contributor to the in-
flammatory response and thus is closely connected to
the pathophysiology of ischemia-induced brain injury,
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especially ischemic stroke. The balance between pro-
and anti-inflammatory cytokines is significantly altered
by changes in respective gene expression mostly due to
polymorphisms in their promoter and intron regions [3,
4]. In order to investigate certain interleukin role in the
stroke pathogenesis two genes were chosen: pro-inflam-
matory interleukin 8 (/L&) and anti-inflammatory inter-
leukin 10 (/L10). Interleukin 8 is a cytokine of chemoat-
traction, which also functions as growth and angiogene-
sis factor. It induces immune cell infiltration in ische-
mia zone and may participate in reperfusion [5]. /LS ge-
ne is located on chromosome 4 in position 4q13—q21 and
consists of 4 exons and 3 introns [6]. The total amount
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of' 235 SNPs is reported for this gene [7]. A common C
to T transition in position —781 of first intron in /L& ge-
ne creates a recognition site for the transcription factor
C/EBP B that affects the expression and leads to a high-
er production of the respective protein [8]. Therefore, it
was selected as a possible genetic marker of the ische-
mic stroke risk. Interleukin 10 is an anti-inflammatory
cytokine associated with the tissue repair and cytopro-
tective effects [9]. IL10 gene is located on chromosome
1 in position 1q31—q32. It consists of 5 exons and 4 in-
trons [10]. The total amount of 187 SNPs is reported for
this gene [7]. A promoter variant —592C/A is located in
the Sp1 transcription factor recognition site leading to
an altered affinity of this factor to DNA sequence and
reduced level of the respective cytokine [11]. A func-
tional role of this polymorphic variant makes it a possib-
le genetic marker of the ischemic stroke risk.

The aim of this study was to evaluate the role of the
IL8 gene —781C/T, and IL10 gene —592C/A polymorphic
variants as genetic markers of the ischemic stroke risk.

Matherials and methods. Study groups. The case
group consisted of 183 patients with ischemic stroke
(men — 95, women — 88, average age — 64.6 £9.1). All
the patients have undergone examination and treatment
in the Brain Vascular Pathology unit of «Institute of Ge-
rontology of NAMS of Ukraine». The patients were do-
cumented according to a standard protocol comprising
the following information: medical history (including
general diseases and previous medication with particu-
lar reference to the vascular diseases); vascular risk fac-
tors (including hypertension, diabetes, cigarette smoking,
body mass index); results of clinical and instrumental
investigations (including carotid and vertebral ultra-
sound, electroencephalography, echocardiography, MRI
and CT); stroke cause and stroke severity as measured
by validated scales.

The control group included healthy individuals ol-
der than 65 years (n = 88, men — 35, women — 53, ave-
rage age — 73.9 £ 6.4) without the history of ischemic
stroke. The individuals comprising this group were sub-
jected to the standard interview including their medical
history and vascular risk factors.

All the participants were non-related and represen-
ted the general population of Ukraine without selection
on ethnical background. An informed consent was ob-
tained from each participant prior to blood collection

and DNA extraction. This study was approved by the
Ethical Committee of Institute of Molecular Biology
and Genetics of the National Academy of Sciences of
Ukraine.

Genotyping. The DNA was extracted from periphe-
ral blood leukocytes according to standard procedures.
Genotyping for the /L8 gene —781C/T, and IL10 gene
—592C/A polymorphisms was performed by the PCR
with following restriction fragment length polymor-
phism (RFLP) analysis as described elsewhere [8, 12].

Statistical analysis. The y 2 test was used to detect
deviations from Hardy—Weinberg equilibrium in geno-
type distribution. Fisher’s exact test (Mid—P method)
was used to estimate the difference in genotype and alle-
lic distribution. In order to assess the association of cer-
tain genotype with ischemic stroke development OR in-
dex was calculated. A P-value of less than 0.05 was re-
garded as significant. Statistical analysis has been per-
formed using GenePop and OpenEpi statistical packa-
ges [13, 14].

Results and discussion. The observed genotype
distributions for two studied polymorphic variants did
not deviate from the ones expected according to the Har-
dy—Weinberg equilibrium in all investigated groups
(Table 1).

The analysis for the /L8 gene —781 C/T polymor-
phic variant revealed a significantly higher frequency
of —781T allele carriers in the case group (81.6 %) com-
paring to the control group (70.1 %). Further statistical
analysis showed that the carriers of /L8 —781T allele
have nearly 2-fold increased risk of ischemic stroke de-
velopment (OR = 1.89; CI 95 %: 1.04-3.42). The ob-
tained data may be explained as follows: the ischemic
injury is a result of the cellular and molecular events
cascade, caused by a lack of blood flow with further hy-
poxia [2, 9]. The hypoxic damage leads to the «danger
molecules» production by injured and dying cells — a
crucial trigger of post-ischemic immune system activa-
tion and ischemic area enlargement [9]. Pro-inflam-
matory interleukin 8 surplus that is characteristic of
—781T allele carriers may promote the expansion of is-
chemic injury area and its transformation to an infarction
zone.

The significantly higher frequency of the /L 10 gene
—592C allele carriers was observed in the patients with
ischemic stroke (98.2 %) comparing to the control
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Table 1
Genotype and allele frequency for studied polymorphic variants with results for Hardy—Weinberg probability test and association tests
Case group Control group Odds Ratio
Polymorphism Genotype
n % n % P OR 95 % CI
cC 33 18.4 26 29.9 0.53 0.29-0.96
Ccr 102 57.0 45 51.7 0.04
1.89 1.04-3.42
T 44 24.6 16 18.4
~781C/TILS Total 179 100 87 100 - - -
gene
Allele - - -
C 168 46.9 55.7 - - -
T 190 53.1 443 - - -
Hardy—Weinberg
probability test; 0.0694 0.8298 - - -
P-value*
Genotype
cC 116 68.2 49 57.0 5.71 1.47-22.10
CA 51 30.0 29 33.7 0.01
0.18 0.05-0.68
AA 3 1.8 8 9.3
—592C/A IL10
Total 170 100 86 100 - - -
gene
Allele - - -
C 283 83.2 127 73.8 - - -
A 57 16.8 45 26.2 - - -
Hardy—Weinberg
probability test; 0.4204 0.2625 - - -

P-value*

N ot e. *Estimation of exact P- values conducted by the Markov chain method.

group (90.7 %). The carriers of this allele have almost
6-fold increased risk of the ischemic stroke develop-
ment (OR = 5.71; 95 % CI: 1.47-22.11). The indivi-
duals carrying —592C allele may be assumed to have an
impaired primary inflammatory response to the cereb-
ral ischemia because of the anti-inflammatory interleu-
kin 10 increased level. The cerebral tissues, presumab-
ly, react slower to hypoxia under such conditions that
leads to the reperfusion delay and cell necrosis promo-
tion [2, 9].

In order to evaluate the role of individual’s genoty-
pe in the process of post-stroke improvement the geno-
type distributions for two studied polymorphic variants
have been analyzed in the group of patients with decrea-
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sed stroke severity (assessed using Rankin scale on the
3" and the 14" days of treatment) and no changes in a
state. The obtained results are presented in Table 2.
No association has been found between the /L8 ge-
ne —781C/T polymorphic variant genotype and the stro-
ke severity dynamics. Interestingly, the individuals ho-
mozygous for /L10 gene —592C allele have more than
2-fold higher chances of improvement during the first
two weeks of treatment (OR = 2.78; 95 % CI: 1.26—
6.12). The obtained results about the association of
—592C allele with the increased risk of ischemic stroke
and at the same time with the positive post-stroke im-
provement prognosis association may seem controver-
sial at the first glance. However, in fact these data ref-
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Table 2

Genotype and allele frequency for studied polymorphic variants and results of association tests in patients with improved state by the 14" day

of treatment and patients with no changes in stroke severity

Case group Control group Odds Ratio
Polemorphism Genotype
n % n % P OR 95 % CI
cC 6 11.0 26 22.6 0.43 0.16-1.11
CcT 34 63.0 60 52.2 0.08
2.34 0.90-6.07
T 14 25.9 29 25.2
~781CTILS Total 54 100 115 100 - - -
gene
Allele - - -
C 46 42.6 112 48.7 - - -
T 62 57.4 118 51.3 - - -
Genotype
cC 43 81.1 65 60.7 2.78 1.26-6.12
CA 10 18.9 39 36.5 0.01
0.36 0.16-0.79
~592C/A IL10 A4 0 0.0 3 28
gene Total 53 100 107 100 - - -
Allele - - -
C 96 90.6 169 79.0 - - -
A 10 9.4 45 21.0 - - -

lect the contradictory roles of various inflammatory res-
ponses in cerebral ischemia. The inflammatory respon-
se during the acute phase of cerebral ischemia evokes
neuroprotective mechanisms through preconditioning,
which leads to the ischemic tolerance [1, 9]. The sup-
pression of pro-inflammatory pathways by high levels
of [L-10 during early stages of ischemic process may ha-
ve a detrimental effect. On the other hand, during later
stages of cerebral ischemia the beneficial aspects of in-
flammation are outbalanced by its contribution to the is-
chemic lesion progression. The pro-inflammatory cyto-
kine (interleukin 6, 8, 1 B) production induces the in-
flammatory molecules expression and circulating lym-
phocyte infiltration in the area of cerebral infarction,
which results in the area expansion. Anti-inflammatory
interleukin 10 negatively regulates the pro-inflamma-
tory cytokine production and thus may prevent injured
area enlargement [1, 2, 9].

Conclusions. On the basis of revealed significant
differences it was established that the /L8 gene —781T

and /L10 gene —592C variants may be considered the
genetic markers of the ischemic stroke development
risk. On the other hand, the /L70 gene —592CC genoty-
pe is associated with the positive post-stroke improve-
ment prognosis. Though, it is important to mention that
the final conclusion about the involvement of studied
markers in the cerebral ischemia pathogenesis would
be possible to make only after the verification of the ob-
tained results by independent study.

Funding. This work was supported by the National
Academy of Sciences of Ukraine [grant number
0110U000695].

Acouianis anesbHUX BapiaHTiB reHiB /L8 1/L10 3 pu3HKOM PO3BUTKY

i IPOrHO30M iILIEMIYHOIO 1HCYJIBTY

A. M. Kyuepenrko, /]. B. lllynexenko, C. M. Ky3nenosa,
C. B. lemunos, JI. A. JliBmmnb

Pesrome

Mema. Oyinumu ponv nonimopgnux eapianmie —781C/T cena ILS i
—592C/A eena ILI0 sx cememuunux mapkepie pusuxy pO36UMKY
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iwemiunozo incynomy. Memoou. /lo epynu docniodncenns ggiviuinu 183
nayienmu 3 iweMivHuUM IHCYIbIMOM, AKI nepedysanu Ha CMayioHapHo-
MY NIKY8AHHI Y 8IO0iNEeHH] CYOUHHOI namonoeii 20106H020 Mo3Ky JV
«Incmumym zeponmonoeii HAMH Ykpainuy, 0o konmponvhoi — 88
300posux ar0dell cmapuie 65 pokie Oe3 icmopii iuemMiuHo20 IHCYIbmY.
Ienomunyeanns npogoounu memoodom I1JIP 3 nacmynnum ananizom
noximopgizmy 0oedcunu pecmpuryinunux gpaemenmis. Pesynomamu.
Busigneno cmamucmuuno docmosipno (P < 0,05) euwy wacmomy
nociie anens IL8 —781T y epyni nayicumie 3 incyromom (81,6 %)
nopisuano 3 konmpoavnoto epynoto (70,1 %). Hocii anenst IL§ —=781T
Maoms matisxce 808i4l UWUL PUSUK POZBUMKY [UEMIYHO20 THCYTbIMY
(OR = 1,886, /]I 95 %: 1,041-3,417). Cmamucmuuno docmosipuo (P
< 0,05) suwa ywacmoma nociieé anens —592C eena IL10 cnocmepiza-
aace y nayienmie 3 iwemiynum incyromonm (98,2 %) nopiensano 3 kow-
mpoavroto epynoio (90,7 %). Pusux po3eumky iwemiyHozo iHcynomy
(OR = 5,71; 1 95 %: 1,48-22,11) y Hociig yvozo anensy 5 pasie eu-
wutl. Bemanosneno, wo 6 ocio, comozueomuux 3a anreiem —592C ecena
IL10, y saxux po36uHy8cs iueMiuHuLl iHCyibm, WAHCU HA NOKPAUJeHH s
cmany (3a wikanoio Penkina) npomseom nepuiux 080X mudicHie matidice
smpuui Oinewi (OR = 2,76, Al 95 %.: 1,26— 6,07). Bucnoeéxu. Ha
niocmasi OMpUMaHux CMamuCmMudHUX 6i0MiH- HOCIell 6CIMAHOBNEHO,
wo aneni —781T eena IL8 i —592C cena IL10 € pakmopamu cnaokosoi
CXUTLHOCMT 00 PO3BUMKY [wemiyHo2o iHcynomy. Kpim moeo, cenomun
—592CC 2eena IL10 € cenemuunum mapkepom NOZUMUBHOI OUHAMIKU
CmMawny nayieHma y nepuii 08a MuicHi 1iKy8aHHs.
Knrouosi cnosa: inmepnetikit, iwemivHuil iHCyIbm, noAiMopdizm.

Acconuanyst aJuleJIbHBIX BapuaHToB reHoB /L8 u IL10 ¢ puckom

pasBuTHA U NIPOTHO30M UIIEMUYECKOTI0 UHCYJIbTa

A. M. Kyuepenko, /. B. lllynexenko, C. M. Ky3nerosa,
C. B. lemunos, JI. A. Jlusmmig

Pestome

Lens. Oyernums pons norumopghuvix eapuanmos —781C/T eena ILS u
—592C/A4 eena IL10 6 kauecmee cenemuyecKux Mapkepos pucka pas-
sumus uwemuecko2o uncyivma. Memoowi. B ucciedyemyio epynny
sownu 183 nayuenma ¢ umieMu4eckuM UHCYIbMOM, HAXOOUBUWUXCA HA
CMAYUOHAPHOM JledeHuy 8 OMOeNeHUL COCYOUCMOTU RAMONIOUU 201106~
noeo mozea I'Y «Mncmumym eeponmonocuu HAMH Yxpaunwvry,; 6 kon-
mpoavuyio — 88 300posvix niodeii cmapwe 65 nem Oe3 ucmopuu
uwemMuuecko2o uncyibma. I'enomunuposanue npogoousIu Menmooom
I11]P ¢ nocaedyrowum anaruzom nosumop@usma OIuHsl pecmpuryi-
onnvix ppaemenmos. Pesynemamol. Bvisigieno cmamucmuiecku 00c-
mogepro (P < 0,05) 6onee vicokyio uacmomy nocumenei aunens IL8S
—781T 6 epynne nayuenmog c¢ uncynvmom (81,6 %) no cpasmenuio ¢
xonmponvrot epynnoui (70,1 %). Puck pazeumus uwemuyecko2o uH-
cynoma y nocumeneu aanens IL8 —781T noumu edeoe sviue (OR =
1,886; AU 95 %: 1,041-3,417). Cmamucmuuecku docmosepro (P <
0,05) 6onee svicoxas uacmoma nocumeneti annens —592C eena IL10
Habnooanacs y nayuenmos ¢ uuemuyeckum uncyiomom (98,2 %) no
cpasHenuto ¢ konmpoavrou epynnoi (90,7 %). Puck pazsumus uuie-
MUUECKO20 UHCYIbMA Y Hocumenel dmo2o annens 6 5 pas gviute (OR =
571; I 95 %: 1,48-22,11). Ycmanosneno, umo y auy, 20MO3u20m-
uoix no annentro —592C eena IL10, y komopbix pazeuncs uwemudeckutl
UHCYTLI, WAHCHL HA YIYYeHue COCMoaHus (no wikane Paukuna) 6 me-
ueHue nepevix 08yx Hedelv noumu empoe 6oavue (OR = 2,76, /IU 95
%: 1,26—6,07). Bv1600w1. Ha ocnosanuu noayueHnvbx cmamucmuyec-
Kux pasnuyuil ycmanogneno, yumo ainenu—7817T eena ILS u—592C zena
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IL10 sienaomest ghakmopamu HaciedcmeeHHOU NPeopacnoioNCeHHOC-
mu K pazeumuio uuemuiecko2o uncyroma. Kpome moeo, cenomun
—592CC eena IL10 sasnaemcs eceHemuuecKum MapKepom HNOLONCU-
MenbHOU OUHAMUKY COCIOAHUS NAYUEHMA 8 nepsble 08e Hedenu jlede-
HUL.

Kniouesvie cnosa: unmepneuxun, umeMuyeckuti UHCYabm, noJu-
mopghusm.
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