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THE ROLE OF INTERLEUKIN 10 (rs1800872) AND HEAT SHOCK PROTEIN 70-2
(rs1061581) GENES IN THE MECHANISMS OF COLIENTERITIS DEVELOPMENT (Ab-
stract): E. coli is one of the commonest causes of diarrhea worldwide responsible for 20-50%
of all infectious diarrheas. Genetic background of the condition, including the possible role of
IL-10 (rs1800872) and thermal shock protein 70-2 (rs1061581) genes remains unclear. Aim:
To find the possible role of 1L-10 (rs1800872) and Heat Shock Protein (HSP) 70-2 (rs1061581)
genes in the mechanisms of colienteritis pathogenesis. Material and methods: 95 patients
with diarrheal escherichiosis and 30 practically healthy individuals (control) participated in the
study. Gender composition presented with 62 women (65.26%) and 33 men (34.74%), mean
age — 38.66+3.11 yrs. The single nucleotide polymorphisms (SNP) of HSP70-2 (A1267G) and
IL-10 (C-592A) genes were studied in PCR. Results: Among patients, I1L-10 (rs1800872) and
HSP70-2 (rs1061581) genetic mutations were observed with frequencies of 9.47% and 3.16%,
respectively, compared to absence in control. Allelic distribution of HSP70-2 gene's 1267G>A
SNP showed 2.62 times G-allele domination over A-allele (p<0.001): among patients by
43.16% (%=70.78; p<0.001), and in control by 50.0% (%?=30.0; p<0.001), with insignificant
excessive heterozygosity, not disturbing expected Hardy-Weinberg's equilibrium. Allelic dis-
tribution of IL-10 gene's C-592A SNP shows C-allele 2.9 times dominated (p<0.001) in general
population: among patients by 43.16% (x°=70.78; p<0.001), in control — by 66.66% (3?=53.33;
p<0.001), with preserved population equilibrium. Conclusions: Mutant A-allele of the IL-10
(rs1800872) gene associates with almost twice increased colienteritis risk in observed popula-
tion [OR=1.98; 95%CI OR=1.0-4.20; p=0.046], with protective role of wild C-allele [OR=0.50;
95%CI OR=0.24-1.01; p=0.058]. HSP70-2 gene's SNP (rs1061581) does not associate with co-
lienteritis risk. Keywords: COLIENTERITIS, DIARRHEA, PATHOPHYSIOLOGY, IN-
FLAMMATION, SINGLE NUCLEOTIDE POLYMORPHISM, HSP70-2 (RS1061581) GENE,
IL-10 (RS1800872) GENE, ALLELE, RISK.

According to WHQ's Diarrheal disease about 1.7 to 5 billion cases of diarrhea
Fact sheet and Global Burden of Diseases, occur per year worldwide. Total deaths
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from diarrhea are estimated at 1.26 million
in 2013, down from 2.58 million in 1990.
In 2010, it is the second most common
cause of deaths (0.76 million or 11%) in
children younger than five years (1, 2).
Colienteritis is one of the commonest
causes of diarrhea with incidence of 20-30
cases per 100,000 individuals in devel-
oped countries and is caused by pathogen-
ic strains of Escherichia coli (3). The
pathophysiology of colienteritis clinical
manifestations to some extend depends on
E. coli variant (enterotoxigenic, entero-
invasive, enteropathogenic, enterohemor-
rhagic, and enteroaggressive). However,
major pathogenetic mechanisms of colien-
teritis development are universal, involv-
ing pro- and anti-inflammatory cytokines
(4). Genetic background for intestinal
disorders underwent explosive develop-
ment in recent years, mainly focusing on
microbiome and its relationship with
metabolome and proteome. Genetic back-
ground for digestive system diseases as
well as other inflammatory conditions is
well established, proving associations of
several genes’ single nucleotide polymor-
phisms (SNPs) with hepatitis, metabolic
syndrome (5, 6) . However, lesser atten-
tion was paid to genetically determined
susceptibility to E. coli emphasizing de-
velopment of intestinal and systemic in-
flammation. Our attention attracted genes
regulating IL-10 and Heat Shock Protein
(HSP) synthesis. Both IL-10 and HSP play
an important role in regulating systemic
inflammation, though the role of respec-
tive genetic mechanisms in colienteritis
requires clarification. Therefore, the aim of
this study was to find the possible role of
IL-10 (rs1800872) and Heat Shock Protein
(HSP) 70-2 (rs1061581) genes in the
mechanisms of colienteritis pathogenesis.
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MATERIAL AND METHODS

The study involved 95 individuals with
escherichiosis (mean age 38.66+3.11 yrs.
ranging from 25-52 yrs.), among them 62
(65.26%) female and 33 (34.74%) male
patients. Colienteritis diagnosis was based
on clinical symptoms, history, laboratory
findings, including microbiology and coded
as A04.8-A.04.9 in IDC-10. Enteropatho-
genic, enteroinvasive, enterohemorrhagic
E. coli , hemolytic (E. coli Hly+), and
lactose-negative E. coli were isolated and
identified. Identification of other possible
intestinal pathogens led to exclusion from
the study group. Control group formed by
30 practically healthy individuals of re-
spective age and gender without any acute
or chronic inflammatory processes and no
antibacterial drugs intake in any form for at
least 6 months prior to the study.

This study conforms to international bi-
oethical standards (European Convention
on Human Rights and Biomedicine, the
Declaration of Helsinki of the World Medi-
cal Association on ethical principles of
scientific medical research involving hu-
man subjects, GCP, EUC directive #6009,
etc.) and approved by Commission for
Bioethics in Research of the Bukovinian
State Medical University, Ukraine. All
patients signed written permissions and
obtained full information about the study
prior to participation.

Polymerase chain reaction (PCR) was
used to study the polymorphism of HSP70-2
(A1267G, rs1061581) and IL-10 (C-592A,
rs1800872) genes. DNA was isolated from
peripheral venous blood lymphocytes using a
set of DNA-sorb-V reagents. PCR was per-
formed using Tag-DNA-polymerase and
following specific primers for HSP70-2 (5'-
CATCGACT TCTACACGTCCA-3' — for-
ward and 5-CAAAGTCCTTGAGTCCC
AAC-3" — reverse) gene (7), and IL-10 (5'-
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CCTAGGTCACAG TGACGTGG-3' — for-
ward i 5-GGTGAG CACTACCTGA-
CTAGC-3' - reverse) gene (8).

Allele discrimination of the HSP70-2
gene was performed using restriction endo-
nuclease Pstl (Fermentas, Lithuania). The
products of DNA amplification (amplicons)
of the C-592A SNP of the IL-10 gene and
those of the restriction of HSP70-2 gene
A1267G SNP were separated in horizontal
electrophoresis in a 3% agarose gel concen-
trated with 4 pL of ethidium bromide for 45-
60 minutes. Visualization using translumina-
tor with addition of GeneRuler 50 bp DNA
Ladder (Thermo Scientific, USA) molecular
weights marker. Visualized images analyzed
in SnapGene and Vitran software packages.

Statistical processing was carried out
using the MS Excel, Primer of Biostatistics
6.05 and Statistica 7.0 software. Logic
regression was used for establishing genet-
ic dependencies.

RESULTS

No statistically reliable differences in
genotypes and alleles of both HSP70-2
(A1267G) and IL-10 (C-592A) genes' SNPs
relative frequencies (tab. I-11) between study

and control groups were observed. In gen-
eral population, from 190 identified alleles,
in both control and study groups HSP70-2
(rs1061581) gene's G-allele dominated 2.52
and 3 times (p<0.001), and IL-10
(rs1800872) gene's C-allele dominated 2.52
and 5 times (p<0.001), respectively. Distri-
bution of HSP70-2 gene's 1267A—G and
IL-10 gene's C-592A SNPs in studied cohort
meets the Hardy-Weinberg equilibrium
(p>0.05) with a slight excess of heterozy-
gosity, which generally does not disturb the
population balance.

Colienteritis risk emphasizing HSP70-2
(rs1061581) SNP is presented in table IlI
depicting the fact that polymorphic variants
of HSP70-2 gene may not be additional risk
or protection factors for colienteritis in
general observed population.

Epidemiologic analysis of coli enteritis
risk associations with IL-10 gene's
(rs1800872) genotypes is presented in table
IV. Minor A-allele associates with almost
double increased colienteritis risk in gen-
eral population [OR=1.98; 95%CI| OR=1.0-
4.20; p=0.046] with marginal protection
role of IL-10 gene's C-allele [OR=0.50;
95%CIl OR=0.24-1.01; p=0.058].

TABLE I
Genotypes and alleles frequencies of HSP70-2 gene's A1267G (rs1061581) SNP
. Study group, Control, OR
Studied gene, n (%) n=95 (%) n=30 (%) [95% CI] x’P
GG 44 (46.31) 15 (50.0) e o 12<1.0 p>.05
HSP70-2 [ S ]
A1267G), :
( ottt ) AG 48 (50.53) 15 (50.0) 10.45-2.37] %2<1.0 p>0.05
AA 3(3.16) 0 - -
X2 x2=58.77 i )
p p<0.001 p>0.05
HSP70-2 G-allele 136 (71.58) 45 (75.0) 0.84
(A1267G), [0.43-1.63] x2<1.0 p>0.05
n (%) A-allele 54 (28.42) 15 (25.0) et
%2 x2=70.78 . i i
" 5<0.001 %2=30.0 p<0.001
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TABLE II
Genotypes and alleles frequencies of 1L-10 gene's C-592A (rs1800872) SNP
. Study group. Control, OR
Studied gene, n (%) n=95 (%) n=30 (%) [95% CI] x'P
cC 50 (52.63) 20 (66.67) 0 203'?16 3 | 11829005
IL-10 el
(C-592A), n (%) CA 36 (37.89) 10 (33.33) 0 511-_222 s | ¥<10p°005
AA 9 (9.47) 0 - -
x2 x2=41.15 x2=6,67 i i
p p<0.001 p=0.01
IL-10 Callele | 136 (71,58) 50 (83.33) 0.50 N
(C-592A),n (%) | A-allele | 54 (28.42) 10 (16.67) [0.24-106) | °=3:31p>0.05
7 22=70,78 725333 ] ]
p p<0.001 p<0.001
TABLE IlI

Polymorphic variants of HSP70-2 gene as risk factors
for coli enteritis in general studied population

Indices
Potential risk factor RR 95% CI RR OR 95% Cl OR p
AA-genotype (hypothetically) 0.93 0.10-8.59 0.92 0.09-9.24 >0.05
AG-genotype 0.99 0.66-1.49 0.98 0.43-2.25 >0.05
GG- genotype 1.08 0.71-1.64 1.16 0.51-2.64 >0.05
A-allele 0.88 0.54-1.44 0.84 0.43-1.63 >0.05
G-allele 1.05 0.88-1.24 1.19 0.61-2.31 >0.05
TABLE IV
Polymorphic variants of IL-10 gene as risk factors
for coli enteritis in studied population
Indices
Potential risk factor RR 95% CI RR OR 95% C1 OR p
AA-genotype (hypothetically) 2.82 0.38-21.53 3.03 0.37-24.99 >0.05
AG-genotype 0.88 0.50-1.55 0.82 0.35-1.95 >0.05
GG- genotype 0.79 0.57-1.08 0.56 0.23-1.31 >0.05
A-allele 1.71 0.93-3.14 1.98 1.0-4.20 0.046
G-allele 0.86 0.74-0.99 0.50 0.24-1.01 0.058
DISCUSSION concomitant environmental, age and gender

Naturally, colienteritis pathophysiologic
mechanisms studies are focused primarily
on microbiologic factors, which definitely
have a meaning. Following contamination
by similar pathogen, presence of similar
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associated risk factors, the response of the
immune system differs, as well as the se-
verity of the disease, the appearance of
complications. It is likely that an important
role in the immunological response to the
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pathogen belongs to non-specific immune
resistance provided by neutrophils and is
subject to mRNA expression of protein
activity encoded by the corresponding
genes. One of the molecular systems for
protecting cells from cytotoxic reactions is
HSP. Previous studies proved the protec-
tive role of HSP70 on intestinal cells (9).
Tahara et al. found that HSP70-2 gene
associated with a reduced risk of gastric
cancer in older persons infected with H.
pylori (10) but increases the risk of duode-
nal ulcer (11). J.A. Lin et al n showed that
A1267G SNP of this gene (rs1061581)
does not associate with the development of
spondylitis in the Chinese population (12),
vulvaginitis in adolescent girls of Northern
Bukovina (8), but increases the risk of
intestinal perforations, formation of fistulas
and abscesses in patients with Crohn's dis-
ease in Japanese and European populations
(13). This is the first available study of the
HSP70-2 gene’s A1267G SNP associations
with the colienteritis. However, it shows
that this SNP of the HSP70-2 gene is not an
additional risk factor for colienteritis.

The IL-10 gene in humans is highly
polymorphic and at the promoter region
several single nucleotide polymorphisms
have been described. In individual studies,
an association was established between the
C592A polymorphism of the IL-10 gene
and the onset of coronary heart disease in
people younger than 45 years old (14); with
higher serum IgE levels in schistosomiasis
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