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The purpose of the work was to study the featufébeolL1 (T-31C), IL1 (T-511C), IL6 (C-174 G), 1101(592C> A),
IL10 (C-819T), IL10 (G- 1082A), TIr2 (Thr399ile),Ir& (Thr399ile), TIr4 (Asp299Gly) genes polymorphviariants influence on
the development of ulcerative colitis in patieftse total of 53 patients with ulcerative colitisrexamined, the control group
included a random sample of 49 healthy personodaton of the ulcerative colitis development wilte incidence of single
nucleotide polymorphism of IL10 wild genotype g€re1800896), homozygous G/G genotype of singleaatitle polymorphism
of the TIr4 gene (rs4986790), the frequency ofTtadlele in the IL1 gene (rs1143627), C allelehie L1 gene (rs 16944) and
IL10 (rs1800872), which contributed to the disturba and imbalance in the production of pleiotrapitokines IL1 and IL10,
predisposing to the development of ulcerative isodihd aggravating the course of the disease. Tik shows associative links
for single nucleotide polymorphism of TIr4 gened@86791) with the development of nonspecific ultieescolitis both according
to the multiplicative model with the C allele anctarding to the general inheritance model withwlid type of C/C genotype,
which confirms the importance of this single nutilg® polymorphism in the development of the disease
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Despite the advances in modern medicine, inflamrpddowel diseases (IBD) remain an unsolved
problem. The prevalence as well as the incidend¢Bfin different regions of the world has a widmge
enough. The incidence of nonspecific ulcerativétisqINUC) is detected in 1.25 - 20.3 new casesloér
thousand of inhabitants, the prevalence is 21-2688< per 100 thousand of inhabitants [2]. Crolisésade
(CD) is much less common and is detected in 2-dscpsr 100 thousand of inhabitants, the prevalsnce
10-150 per 100 thousand of population [3].

Today IBD belong to the group of multifactorial eiéses, often with a comorbid course, which
development is effected by combined and modifyimgpact of genetic and environmental factors [1].
Today, there is evidence of the influence of 168eggolymorphisms on the IBD development [8], which
are primarily responsible for the integrity of théestinal mucosa epithelium and the body's tinralpiune
response to the influence of the external envirarimia favor of a genetic predisposition to the IBD
development, there are registered family cases;hwiainge from 6 to 30%, and the same type of clenge
in 122 identical genes, identified in the studyepithelial cells of the intestinal mucosa, accogdio the
data of the Kiel University (Germany) [4].

Speaking about the importance of genetic predispasin the development of IBD [11], most
frequently we talk about single nucleotide geng/pirphisms (SNPs), which can affect the rate ofegen
transcription, change the binding of transcriptfaotors, mRNA level and its stability [9], affeaginhe
immune response. Signal pattern-recognition recspt@as well as possible single nucleotide
polymorphisms of genes responsible for the workthefse structures, have a direct impact on the
development of IBD. Thus, the researchers confirthedinfluence of the SNP NOD2 / CARD15 gene
(2104 C /T, 2722 G / C, G908R, Leu3020fsinsC) tm development of Crohn diseastb], which is
responsible for the recognition of intracellulathEayens that regulate inflammatory reactions ifvatbn
of nuclear factor NF-kB [6].

Many authors have identified the correlation betwtde development of both NUC and CD and
SNPs of toll-like receptors genes (TLr) [6, 7], aiiplay a major role in the genetic predisposition
changes in bacterial colonization. Thus, the d¢atien of IBD with SNP of TLr 2 and TLr 4 genes was
revealed. SNP of the TLr 4 gene Asp299Gly changesdsistance of the microorganism to gram-negative
bacteria, thereby contributing to the onset of ilysib, which is often associated with IBD. The atence
of SNP in the TLr 2 gene alters the susceptibdityhe intestinal mucosa epithelium to infectiogets.
The emergence of SNP Arg753GIn in the TLr 2 geisesathe propensity to develop a complicated course
of infections.

In the development of IBD, the role of SNP genes lix@en proven in secreting cytokines [5, 10,
12], which provide local interactions of the immusyestem cells with specific cellular receptorstie
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presence of genetic changes responsible for theetiet of cytokines such as TNFa; IFN - v,
transforming growth factor (TGFp), IL 1B, IL 5, IL 6, IL 8, IL 10, IL 13, IL 17, IL 22, thestructure of
the epithelial barrier may change. In future, sdidorders can contribute to the penetration of ggethic
microorganisms into epithelial cells and causedahset of inflammatory or proliferative changestie t
intestine.

The purposeof the work was to study the features of somelsingcleotide gene polymorphisms
correlation with the development of nonspecificauétive colitis.

Materials and methods.In order to assess the possible effect of SNP edipposition to the
development of NUC, the detection frequency of dgpes and alleles of SNP genes IL1 (T-31C),
IL1 (T-511C), IL6 (C-174 G), IL10 (592C> A), IL10C-819T), IL10 (G-1082A) TIr2 (Thr399ile),
TIr4 (Thr399ile), Tlrd (Asp299Gly) was studied i3 patients with NUC treated at the Poltava N.V.
Sklifosovsky Regional Clinical Hospital. The cortgyoup included a random sample of 49 healthy
individuals. The mean age of patients was (35.4¢-y€ars, the control group’s mean age was
(31.8+4.1) years. Among patients with IBD, men acded for 28 (52.8%) patients, women - 25
(47.2%) patients, the onset of the disease was frexptiently detected at the age of 18-43 years - 39
(73.6%) patients, the duration of the disease mraguently ranged from 5 to 10 years - 24 (45.3%)
patients. The diagnosis was confirmed clinicalhstrumentally, morphologically. The examination
revealed a reliaby more frequent lesion in the c@ldeft part - 31 (58.5%) patients, a mild degoée
process activity was found in 25 (47.2%), modemat22 (41.5%) patients, severe disease activity - 6
(11.3%) patients.

To isolate SNPs in the human genome, the polymertasa reaction (PCR) technique was used.
By means of phenol-chloroform extraction method DiAs isolated, which was subsequently washed
with 70% ethanol solution. After drying in air, ther dissolution was carried out in deionized water
storage took place at a temperature of -20° C aviearch PCR Thermal Cycler (Corbett, Australising
“Litech” genotyping kits (Russia) according to thetructions, amplification of the sequences was®a
out using PCR.

To analyze the obtained amplification data, elgioesis in 2% agarose gel was used, which was
stained with ethidium bromide; a UV transilluminateas used for scanning. Genotyping was performed
in the Laboratory of Pathophysiology and Immunoladyhe D.F. Chebotarev Institute Glerontology,
NAMS of Ukraine.

To find the correlation between the NUC developmamd SNP of genes when analyzing the
allele frequency, a multiplicative model was usedcases of observance of the Hardy-Weinberg
equilibrium and a general inheritance model - whealyzing the frequency of genotypes when the
equilibrium was not observed. Statistical analygs performed using the EXCEL package of standard
software for statistical analysis; to assess thialiéty of differences in the groups, the Studsrit
criteria were used.

Results of the study and their discussionTakx kak HSIK oTHOCHTCS K TOJIHTEHHBIM
3a00JIeBaHMsIM, TPOAHATU3UPOBATM YacTOTy BBIsBICHUS SNP reHoB, OTBETCTBEHHBIX 3a CEKPEIHIO
IIATOKWHOB ¥ pPabOTy TOJUINOMOOHBIX PEIENTOPOB, KOTOPBIE MOTYT CIOCOOCTBOBATH aKTHBAITUH
BOCIIAJICHHS, KakK HauOojiee BakHBIX B maroreHese HSIK. I[J'IH IIOJJTHOLIEHHOT'O aHaJIkn3a BO3MOXKHOT'O
B3aumoeiicTeus pasputust HSIK ¢ Bapuantamu SNPrenos IL1 (T-31C), IL1 (I-511C), IL6 (C-174 G),
IL10 (592C>A), IL10 (C-819T), IL10 (G-1082A), TIr@grhr399ile), Tir4 (Thr399ile), Tir4 (Asp299Gly),
NPOBEJICH MOJCYET COOTBETCTBHUS MOJYYCHHBIX JAHHBIX paBHOBecHi0 Xapmu-BaitHOepra (tect 2 mpu
ypoBHe 3HaunmocTu df=1).

Since NUC belongs to polygenic diseases, we andlyize frequency of detecting SNP genes
responsible for the secretion of cytokines andwloek of toll-like receptors, which can promote the
activation of inflammation, as the most importanthe pathogenesis of NUC. For a complete anabfsis
the possible interaction of NUC development withPSNriants of the IL1 (T-31C), IL1 (T-511C), IL64{C
174 G), IL10 (592C> A), IL10 (C-819T), IL10 (G -1B8), TIr2 (Thr399ile), TIr4 (Thr399ile), TIr4
(Asp299Gly), the correspondence of the obtained ttathe Hardy-Weinberg equilibrium was calculated
(testy2 at a significance level of df = 1).

Among the examined patients with nonspecific ulteeacolitis, the Hardy-Weinberg condition
was fulfilled both for the observed cases and lier ¢ontrol patients, except for substitutions (pOSp.
When assessing the compliance with this equilibriemmthe frequency distribution of the alleles
associations, for some SNP genes, no confirmatias found in the study and the control groups. The
obtained results of the control group are preseint¢able 1.
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Table 1
Nonobservance of the Hardy-Weinberg equilibrium inthe control group
of healthy individuals
No gen genotype control HWE x2 p
1 IL10 C-819T GenotypeC/C 0.449 0.525 7.09 0.008
GenotypeC/T 0.551 0.399
Genotypel/T 0.000 0.076
2. IL10 G-1082A Genotyped/A 0.061 0.250 27.94 1.0E-7
Genotyped/G 0.878 0.500
GenotypeG|G 0.061 0.250
3. | Tir4 Asp299Gly Genotyped/4 0.245 0.387 18.03 2.0E-5
Genotyped/G 0.755 0.470
GenotypeG|G 0.000 0.143

As it is seen from the presented table, in therobmgiroup of healthy individuals, a shift in the
genotypes frequency from the normal distributiors wevealed: rs 1800871 (IL 1 = 7.09, p <0.008);
rs 100896 (IL 10y2 = 27.94, 1.0E-7); rs 4986790 (TIn#,= 18.03, 2.0E-5), which indicates that there is
no correspondence to the Hardy-Weinberg equilibrfomthe SNPs of the IL10 (C-819T), IL10 (G-
1082A), TIr4 (Asp299Gly) genes.

Inconsistency with the Hardy-Weinberg equilibriusnailso evident in the group of patients with
NUC. According to the obtained results of the stutigre was a shift in the frequency of genotypemf
the normal distribution in the group of patientswBD for SNP of IL10 (G-1082A) and Tlr4 (Asp299G|
genes. Thus, in the group of patients with IBD, wia@alyzing the SNP data of the rs 1800896 (IL 10)
gene,it was found thaiz = 5.18, p <0.02, and for SNP of the rs 4986792 Tgene %2 = 8.03, p <0.005,
which confirms the impossibility of using the mplicative model to identify the correlation betwetbe
development of NUC and SNP data, since the Hardinliéeg equilibrium is not observed. The correlation
between the above genes SNP and NUC was analyirgdaugeneral inheritance model taking into account
the frequency of genotypes.

According to our data, the association of allegjfrencies of genes with NUC was revealed by
SNPs of genes IL1 (T-31C), IL1 (T-511C), IL10 (5928), TIr4 (Thr399ile). The results are presented i
table 2.

Table 2
Multiplicative inheritance model for a sample of paients with NUC
gen allele NUC control ¥2 p value OR95%CI
IL1rs1143627 c 0.538 0.673 3.92 0.05 0.56 0.32-1.00
T 0.462 0.327 1.77 1.00 - 3.13
IL1 rs 16944 C 0.491 0.357 3.71 0.05 1.73 0.99 - 3.04
T 0.509 0.643 0.58 0.33-1.01
IL10rs1800872 A 0.689 0.816 4.43 0.04 0.50 0.26 — 0.96
C 0.311 0.184 2.01 1.04 - 3.87
Tir 4rs4986791 Cc 0.934 0.796 8.45 0.004 3.63 1.46 -9.01
T 0.066 0.204 0.28 0.11-0.69

In accordance with the presented table, in pati@ittsNUC, the correlation with the frequency of
SNP alleles of genes responsible for the stahilftyhe intestinal mucosa epithelium and regulatién
cytokine production was revealed. The associatfahendisease was revealed by the multiplicativeleho
of inheritance for substitutions of the T allel@ 143627 (IL1,2 = 3.92, p <0.05), the C allele rs 16944
(IL1, y2 = 3.71, p <0.05), and the C allele rs1800872(|2 = 4.43, p <0.04), allele C rs4986791 (TIr 4,
y2 = 8.45, p <0.004), compared to healthy persons.

The said genetic changes confirm the influencéefytokine imbalance on the development and
course of NUC, predict the possibility of a moreese and complicated course of the disease. Tlealey
correlation in patients with NUC with the SNP otthlr 4 gene (rs 4986791), C allele, confirms the
influence of dysbiotic disorders on the developnuénie disease, possibly causing an inadequgtemss
to the ongoing therapy.

When analyzing the general model of SNP substitstinheritance in genes of patients with NUC,
an associative relationship was revealed with 3tiwitions. The result is shown in table 3.

54



| SSN 2079-8334. Ceim meounyunu ma odionozii. 2020. Ne 3 (73)

Table 3
General inheritance model in patients with NUC
genotype frequency OR
gen,SNP genotype NUC | control X2 P value | 95%ClI
Control group —healthy persons (n=49)

IL10 A/A 0.302 0.061 10.21 0.006 6.63 1.79 -24.50
rs1800896 AIG 0.623 0.878 0.23 0.08 - 0.64

GIG 0.075 0.061 1.25 0.27 - 5.90
Tir 4 C/C 0.868 0.633 8.30 0.02 3.82 1.43-10.21
rs4986791 CIT 0.132 0.327 0.31 0.12 - 0.85

TT 0.000 0.041 0.18 0.01-3.79
Tird A/A 0.679 0.245 31.98 1.0E-7 6.53 2.74 -15.58
rs4986790 AIG 0.208 0.755 0.08 0.03-0.22

G/G 0.113 0.000 13.55 0.74 -247.18

According to the presented table, the highest &sthee risk of developing NUC was determined

with carrying SNP in the TIr4 gene (rs4986790). Wiemmpared to the control group, SNPs of the
homozygous genotype G / G of the TIr4 gene (rs498FBprevailed in patients with NUGZ = 31.98,
p <0.05, OR = 13.55, 95% CI: 0.74 - 247.18), whicay indicate the correlation of this polymorphism
with the risk of developing NUC, confirms the indluce of microbiota stability on the course and
development of pathological changes in the intestan possible tendency to dysbiotic disorders ef th
intestine.

In addition, in patients with NUC, the dominancetloé wild homozygous genotype A/ A in the
IL10 gene (rs1800896) was revealed € 10.21, p <0.006, OR = 6.63.95% CI: 1.79 - 21.B0s0, the
obtained results of the analysis revealed an astsoiof the risk of developing NUC with the SNP
substitution carriership in the TIr4 gene (rs498B7Wild type C / C genotypeZ = 8.30, p <0.02, OR =
3.82, 95% CI: 1.43-10.21), and the data were ctargisvith the results of the multiplicative modél o
inheritance, which may confirm the special rol¢haf above SNP in the pathogenesis of NUC developmen

When using the multiplicative and general modelsirdferitance to analyze the possible
predisposition to the development of NUC for thePShriants of the IL6 (C-174 G) and TIr2 (Thr399ile
genes, no association with the disease was foumdpared to the control group of healthy individuals
which does not contradict the data of other auth6rs7] and requires further diagnostic search.
Identification of allelic polymorphisms of the geneesponsible for the production of cytokines itigras
with NUC can facilitate prescription of timely perslized adequate therapy, which will prevent ferth
disease progression and the occurrence of complsain our patients. SNPs of genes in IBD can
influence the development of an individual immumsponse and alter the production of cytokines
responsible for the inflammatory process. In ourgpds, the correlation of the disease was reveaa
with the frequency of the IL10 SNP of the wild ggme (rs1800896) and with the allelic polymorphism
of T allele in the IL1 gene (rs1143627), C allefere IL1 (rs 16944) and IL10 (rs1800872) genesicivh
confirms the data of foreign researchers [9 ,12jesk changes can affect the work of the pleiotropic
cytokines IL1 and IL10, play an important role retprocess of inflammation and formation of they®d
defensive reactions. In addition, the multifactbeiiect of the genetic SNP in our patients wasficored
by the identification of the disease associatiom\8NP of the TIr4 gene (rs4986790), which regsléte
mechanisms of pathogenic microorganisms recogniiah) when they change, can also alter the immune
response, contributing to an increase in the prmoluof proinflammatory cytokines and chemoxins. In
contrast to foreign authors [7], in which assooiasi of NUC with SNP of the Tlr4 gene (rs4986791)ave
only detected in allelic models, according to oatiad the correlation was determined both by mudgpive
and general inheritance models.

Most researchers of NUC, note the difficulties iagthosing the disease. Timely identification of
gene polymorphisms responsible for the stabilityhef intestinal mucosa epithelium, such as SNP@f t
TIr4 gene, secretion of pro-inflammatory and anfiaimmatory cytokines (IL1, IL10), will permit edat
suspecting the patient's tendency to IBD, the pdggi of this disease onset, and timely prescrmpin
appropriate adequate therapy.

Thus, the results obtained confirm the relation&igfween the development of NUC and SNP of
genes responsible for the production of cytokines the epithelium stability of the colon mucosatha
examined patients, an association was found betiireedevelopment of NUC with the frequency of wild
genotype SNPs in the IL10 gene (rs1800896), hommeyds / G genotype SNPs of the TIr4 gene
(rs4986790), the frequency of the T allele in thé gene (rs1143627), C allele in the IL1 (rs 168y
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IL10 (rs1800872) genes, which contributed to thstutbance and imbalance in the production of
cytokines, predisposing to the development of NW@ aggravating the disease course. Associations for
the SNP of the TIr4 gene (rs4986791) with the dgwelent of NUC were revealed both by the
multiplicative model with the C allele and by thengral inheritance model with the wild type C / C
genotype, which confirms the importance of this ShNEhe development of the disease.
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Lenpto  Hamero  ucciefoBaHus  OBIJIO  W3Y4YUTH

0CcO0CHHOCTH BiMsHUS moIuMOpdHbIX BapuanToB renos L1 (T-

511C), IL6 (C-174 G), IL10 (592C> A), IL10 (C-819T) 31C), IL1 (I-511C), IL6 (C-174 G), IL10 (592C>A), IL10 (C-

IL10 (G-1082A) TIr2 (Thr399ile), TIr4 (Thr399ile)TIr4
(Asp299Gly) Ha po3BuTOK HecrmeuudpiYHOro BHPa3KOBOTO
KOJNITY y XBOpuX. B oOcrexxeHHs Oyno 3amydeHo 53
NanieHTa, KOHTPOJIBbHY IPYIy CKJIala BUIIaAKOBa BUOIpKa 3
493510poBUX 0Ci0. Y HAIIMX MAI[IEHTIB BUABJICHO aCOIiaIli0
PO3BHUTKY HecnenupidHOr0 BUPAa3KOBOIO KOJITY 3 YACTOTOIO
noiiMopdHoro Bapianty reHa IL10 gukoro reHotuiy
(rs1800896) romozurorHoro reroruny G/G nmomimopdHOro
Bapianty rera TIr4 (rs4986790)wactororo aneni T B reni IL1
(rs1143627),aneni C B renax IL1 (rs 16944)i IL10
(rs1800872),siki cnpusiid HOPYLICHHIO 1 jaucOaiancy y
BUpoOJIeHHI IuieorponHux —murokiHiB IL1  w  IL10,
Moxudikyoun repebir  HecHelu(iYHOro BHUPa3KOBOIO
KOJIiTY, BIUIMBAIOYH Ha HOro po3BHTOK. B poboti moka3zaHi
acoLIiaTHBHI 3B'I3KH JUIS1 OJJHOHYKJICOTHIHOTO HOJiMOp(hi3mMy
rena TIrd (rs4986791) 3 possurkom HecneupigHOro
BHPA3KOBOTO KOJITY SIK MO MYJBTHIUIMKAaTUBHIK Mozemi 3
anerwmo C, Tak i 3a 3araJbHOI0 MOJEIUIIO YCIAJIKyBaHHS 3
qukuM turoM reHoruny C/C, mio miarBepiuKye BaKIIMBICTh
JAHOTO OJHOHYKJICOTHIHOIO IOJIMOP(I3My B PO3BHUTKY
3aXBOPIOBAHHSI.
Kurouosi ciioBa: HecrnenuiuHuii BUPa3KOBUiA KOIIT,
OTHOHYKJICOTUAHHN MOIIMOP(i3M TeHiB, ajieib, FeHOTHII.
Crarra Hagivnua 3.09.201%.

819T), IL10 (G-1082A), TIr2 (Thr399ile), Tir4 (TheBile), Tir4
(Asp299Gly) Ha pasButHe HecnenU(pUUECKOro SI3BEHHOTO
komura y OonbHBIX. beimm obGcmemoBansl 53 mammenta ¢
HECTEIU(PUICCKUM A3BEHHBIM KOJHUTOM, KOHTPOJBHYIO IPYIILY
cocTaBWa ClyyaiiHas BbIOOpKa u3 49 3I0pPOBBIX JHONCH.
BeisiBiieHa acconuanys pa3BUTHs HeCIeU(PUUECKOTo S3BEHHOTO
KOJIUTA C YacTOTOH OAHOHYKJIEOTHAHOIO MoJUMopdu3Ma reHa
IL10 muxoro reHotuna (rs1800896)roMO3UroTHEIM T€HOTHUIIOM
G/G  opHoHykineoruaHOro moiaummopdusma rema  T1rd
(rs4986790)uacroroit ayutens T B rene I1L1 (rs1143627)auiens
C B renax IL1 (rs 16944)u IL10 (rs1800872),koropsie
CIIOCOOCTBOBAIM HApYIICHHIO M JHCOAIaHCy B BBIpabOTKE
wiedorponHpix nurokuHoB IL1 wm IL10, npenpacmonaras k
Pa3BUTHIO HECTICHU(UUECKOTO A3BEHHOTO KOJIMTA M yCyryOmss
TedyeHne Oone3Hu. B pabore mokasaHbl acCOLMAaTHBHBIE CBSI3H
JUTSL OTHOHYKIIEOTHAHOTO TonnMopdusma rena TIrd (rs4986791)
C pa3BUTHEM HECHELU(pUICCKOro S3BEHHOTO KOJIUTa Kak II0
MyJIBTUIUIMKAaTHBHAS Mozenu ¢ awienbto C, Tak U mo ooumei
MOJIeNI Haclie[oBaHusi ¢ AukuM TtuioMm rexoruna C/C, uro
HOATBEP)KAACT  BAXHOCTH  JTaHHOTO  OJHOHYKIJICOTHIHOTO
HonMMophu3Ma B pa3BUTHE 3a00JICBaHHUS.

KuroueBrble ciioBa: Hecrienn(pUIeCKuid S3BEHHBINA KOJIHT,
OZHOHYKJICOTHIHBIHA MOIUMOP(U3M ICHOB, ajlIeib, TEHOTHII.
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