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ABSTRACT

Aim To investigate IL-1α, IL-1β, IL-1R , IL-4RA, TGF-β, TNF-α 
and IFN-γ, genes polymorphism in Turkish patients with ucerative 
colitis (UC). 

Methods An analysis was carried out at Trabzon Karadeniz Tech-
nical University

Medicine Faculty Gastroenterology polyclinics between March 
2005 and May 2011 on 51 patient with UC (cases) and 100 healthy 
individuals (controls). PCR-SSP and cytokine gene panel (Helder-
berg kits) based techniques for analysis of gene polymorphisms 
were used.

Results Changes in allelic frequencies of each of the investiga-
ted eight cytokine genes polymorphisms in patient with ulcera-
tive colitis were found. Among the allelic genes analyzed here, 
the highest statistically significant change was observed in the po-
sition TNF-α -308 G/A (339.7%). The following increases were 
observed in  IL-IR mspa T/C variation (179.4%), IFN-γ 5644A/T 
variation (77.4%), and in IL-1β -511T/C  SNPs (35.9% ). In other 
analyzed genes, allelic changes were found to be decreasing for 
TGF- β codon10C / T (-71.9%), IL4RA + 1902G / A (-47.3 %), 
and   for IL- 1α -889T / C (-37.7%). The lowest negative change 
(-25.9%) was observed in the allele frequency in IL- 1β 3962T / 
C (p<0.000). In addition,  there were changes in genotypic frequ-
encies investigated  seven gene polymophic site and  only one of 
cytokine gene IL-1β 3962TT/TC/CC was not changed. 

Conclusion Genes polymorphism is not itself the only determi-
ning factor for clinical diagnoses. However, it can be used in the 
clinical diagnosis of UC in order to determine the low level or high 
level variations in cytokine gene polymorphisms. 

Key words:  colitis, ulcerative, cytokines, genetic polymorphisms, 
PCR-SSP, Turkey

ORIGINAL ARTICLE



Medicinski Glasnik, Volume 12, Number 1, February 2015

34

INTRODUCTION 

Today, ulcerative colitis (UC), which as a com-
mon disease, brings serious problems particular-
ly such as  risk of developing toxic megacolon 
and colon cancer in developed countries, as well 
as in regions with high level of well-being (1). 
Although it can be seen at any age, it is rather 
known as a disease of young adults, and does 
not discriminate on gender (2). The prevalence 
of UC in normal population is 8-15.7%  and the 
incidence 1.5 -25/100 000. The incidence in the 
20-30 age group is 7-11/100,000, and the pre-
valence more than 15% in those over the age 
of sixty (1-3). Many environmental factors are 
involved in the pathogenesis of UC, but disea-
se-related multifactorial genes have not yet been 
fully identified (4). In order to clarify the exact 
cause of UC inflammation, the genotypic level 
of cytokine genes should be studied indifferent 
population and we should increase UC samples. 
Field research on autoimmune diseases has been 
performed but data regarding the results are con-
flicting (4-6). The genes that encode proinflam-
matory cytokines could be activated in an impor-
tant phase of relationships of autoimmune factors 
with the genes which might be susceptible to UC 
as in other genetic factors, contribution of me-
diator molecules to the functioning of the genes 
(5). It manages the changing level of transcripti-
on and translation in cytokine gene, and detecting 
the autoimmune response by cells may promote 
inflammation or can act as a trigger for inflam-
mation (6). In this context, interleukin-1 recep-
tor antagonist (IL-1RA) and interleukin-1 (IL-1) 
gene family that functions at opposite effects as 
regulator proinflammatory have come to the fore 
in the relationship between polymorphic genes 
and alleles especially in patients with UC (7-8). It 
can regulate the relationship with UC disease, the 
formation of IL-IRA in different parts of the gene 
encoding the allelic polymorphisms by these 
findings. Identification of a polymorphic region 
variable can modify the frequency of allele one 
and allele two with the number of repetitions (9).
Also, the two alleles of the gene IL-IRA can affect 
(GM-CSF)-stimulated monocytes as colony-sti-
mulating factor for in vitro production of granulo-
cytes (10). A close connection of IL-1 gene family 
with another gene is known as IL-IRA encoding 
the endogenous gene antagonist (11-12). Proteins 

encoded by the genes interleukin-1 alpha (IL-1α) 
and interleukin-1 beta (IL-1β ) are known to play 
a role in UC formation. The causes of substanti-
ally individual differences of in vivo production of 
cytokines is that IL-1 protein domains are mana-
ged as hereditary (13). Another comment T cells 
differentiation in the formation of inflammation is 
synergistic participation of IL-1α production on 
polymorphisms (14). So far, the studies conduc-
ted in patients with UC have been considerable 
and there are conflicting results about the relati-
onship between cytokine polymorphisms and the 
disease (15). Also, promoter regions of cytokine 
gene as inflammation trigger can be held respon-
sible for the formation of inflammation (16). A 
common emphasis in linkage disequilibrium of 
autoimmune diseases as UC, alleles of the genes 
encoding IL-1α include existing heterogeneous 
polymorphic region (17). Conflicting results were 
found between disease groups with gene IL-1RA 
and healthy controls (18). Therefore, IL-1α, gene 
polymorphism, either alone or in combination 
with IL-lRA can be tested by including in the pa-
thogenesis and by method cross-matching alleles 
and genotypes in patients with UC by IL-IRA ge-
notype frequency analyses (19).
Environmental agents that cause activation of in-
flammation in patients with UC, especially nucle-
ar antigens, auto-reactive B cells and T cells can 
accelerate the formation of autoantibodies and 
may cause different immune response in different 
tissues (20). Basically, as the functioning of cyto-
kine genes is variable, antagonist relationship was 
observed among IL-1α, tumor necrosis factor alp-
ha (TNF-α), transforming growth factor (TGF-β) 
and interferon gamma (IFN-γ) (21). However, 
cytokine production varies during the stage of the 
disease (22). In UC animal models, TH1 cytoki-
nes vary as predominate at the onset of disease and 
then unstable in clinical stage in favor of the TH2 
(19-21). The presence of different histone peptide 
stimulates T lymphocytes in patients with UC du-
ring clinical stage and can affect the stages of the 
disease. Then, at a certain point in time, Th1 cyto-
kines are secreted, and in later periods, Th2 cyto-
kine secretion comes to the fore (22). Most studies 
have shown higher TNF-α in UC patients and that 
secretion is high during illness (23). However, di-
fferent research groups have observed that TNF is 
at normal and low levels in patients (8). In additi-
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on, levels of IFN-γ have been identified as variable 
in patients, IFN- γ gamma levels vary depending 
on affected organ (6). Cytokine TGF-β at plasma 
levels in immune regulation systems were redu-
ced in patients with UC (3,15). In recent years, the 
evidence gathered is that cytokine production is 
under genetic control. Polymorphisms which have 
the promoter and coding region in most cytokine 
genes are associated with the level of cytokine 
production (24). In this sense, accepted cytokines 
are cytokine genes as TGF-β, TNF-α, IFN pol-
ymorphisms and the IL-1, IL-4RA genes (8,18). 
Conflicting results and allele differences between 
populations and genetic variability are emphasized 
in observations in patients with UC (10). Among 
them, TNF-α 308 A/G polymorphism is associated 
with autoimmune diseases at a high rate (21,22). 
TNF-α production is considerably higher in Co-
lombia populations with UC susceptibility (24).
The aim of this study is to investigate various po-
lymorphisms genes IL-1α, IL-1β, IL-1, IL-4RA, 
TGF-β, TNF-α and IFN-γ in Turkish population 
patients with UC by genomic techniques. 

PATIENTS AND METHOD

Patients and genomic DNA extraction

This research was conducted among the Black 
Sea Region population which geographically 
corresponds to the northern Turkey. Fifty-one 
individual cases in the study were selected from 
the patients applying to the Farabi Hospital Ga-
stroenterology (School of Medicine), Karadeniz 
Technical University polyclinics as to whom the 
inflammatory bowel diagnosis was set, and 100 
healthy individuals as control group (one patient 
controlled with two healthy individuals).
The inflammatory bowel disease diagnosis was 
determined using the physical examination, radi-
ological, endoscopic, and pathological test crite-
ria according to signs and symptoms of the pati-
ents. The classifications of cases (UC) were made 
according to the settlement of the lesions in the 
digestive organs and behavior type of the illness 
in the inflammatory bowel patients. From each of 
51 UC patients and 100 healthy individuals in-
cluded to the study, 8 mL blood was taken to the 
EDTA tube. From the peripheral blood samples, 
the DNA isolation was conducted with the met-
hod of Salting-Out (25).The optical density of the 
concentration of DNA obtained in this stage was 
read in the spectrophotometer (Shimadzu, Japan) 

in 260 nm wave length. The isolated DNA sam-
ples were kept at -80oC. The genomic analyses 
were completed in Farabi Hospital Hematology 
Department tissue typing Laboratory School of 
Medicine, Karadeniz Technical University.

PCR-SSP genotyping  

PCR-SSP cytokine gene panel (Cytokine Kits, He-
iderlberg, Germany for the determination of the 
cytokine gene polymorphisms was used in the de-
termination of 16 polymorphic varieties of 7 diffe-
rent cytokines: interleukin-1alpha (IL-1α), interle-
ukin-1beta (IL- 1β), interleukin-1reseptor (IL-1R), 
interleukin-4 anti-receptor (IL- 4RA), tumor growth 
factor beta (TGF-β), and tumor necrosis factor alp-
ha (TNF-α) and interferon gamma (IFN-γ). The 
Cytokine Kits gene is composed of 3 different sub-
components with the primers. For the PCR-SSP 
amplification of each individual, the master-mix 
and DNA mixture having total volume of 521.3 mL 
Genomic DNA (50-300 ng/mL) and Taq Pol (5U/m 
L) was prepared. The prepared master mixes were 
slightly mixed in the vortex and were distributed to 
16 wells in the plate with the final volume being 10 
m L for each patient. For the following ones given 
for the cytokine genes, the beginning denaturation 
was amplified at 94oC for 2 min, denaturation was 
amplified at 94oC for 10 sec, annealing-extension 
was amplified at 65oC for 1 min 10 cycles, the final 
denaturation was amplified at 94oC sec, annealing 
was amplified at 61oC for 50 sec, the extension was 

Cytokine genes Alleles specificity 
and  positions

Corres-
ponding
Alleles/

genotype

Specific 
am-

plicon 
(bp)

Size of 
PCR am-
plification

(bp
Interleukin-1a T at pos  -889 T 220 440 bp
Interleukin -1a C at pos  -889 C 220 440 bp
Interleukin -1b   T at pos +3962 T 340 440 bp
Interleukin -1b C at pos +3962 C 340 440 bp
Interleukin -1b C at pos  -511 C 220 440 bp
Interleukin -1b   T at pos   -511 T 220 440 bp
Interleukin -1R T at pos mspa111100 T 300 440 bp
Interleukin -1R C at pos mspa111100 C 300 440 bp
Interleukin 
-4RA G at pos  +1902 G 140 440 bp

Interleukin 
-4RA A at pos +1902 A 140 440 bp

Transforming
growth factor -b T At pos kodon 10 TC 80 440 bp

Transforming 
growth factor -b C at pos kodon 10 C 200 440 bp

Tumor necrosis 
factor -a T at pos - 308 Gg 110 440 bp

Tumor necrosis 
factor -a A at pos -308 Ag 110 440 bp

Interferon - γ A at pos UTR5644 A 280 440 bp
Interferon -γ T at pos UTR5644 T 280 440 bp

Table1. Heidelberg Cytokine genotyping CTS-PCR-SSP Tray Kit

pos, Bases  G, C, T, A at position  corresponding genotype or  alleles
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amplified at 72oC for 30 sec, 30 cycles and hold was 
amplified at 4oC in indefinite PCR cycle program-
me (26). For the implementation of the amplified 
PCR products in the electrophoresis, 2% agarose 
gel was prepared. The samples were executed at 
75V, 50 A for 35 minutes by being loaded to 16 well 
gel for each patient. The results were examined in 
the transilluminator at UV and the wells having do-
uble bands from the samples available in each well 
were accepted as positive and photographed. The 
changes in the cytokine gene polymorphisms of the 
patients were determined as a result of the compa-
rison with the control groups within information 
provided in the chart in the Cytokine Kits system 
analysis as given in Table 1. In total, we studied 16 
allelic locations of 8 different polymorphic regions 
of 7 cytokine genes in UC

Statistical Analysis

Allelic frequencies of all cytokine genes were 
estimated by allele counts and expressed as a per-
centage, Chi-square test (χ2 ) with Yates correc-
tion, Odd’s ratio, and relative risk. Frequencies 
were also tested for Hardy-Weinberg equilibrium 
(HWE) by calculating allele frequencies using 
the Pearson’s Chi-square test (χ2 ) with 1°  free-
dom. Findings were considered significant with 
two-tailed Fisher’s exact tests (p<0.001). 

RESULTS

From the 51 patients, 27 (53%) were females and 
24 (47%) were males, with the age ranging from 
18 to 69 (mean 49.3 years). Of 100 healthy con-
trols, 47 (47%) were females and 53 (53%) were 
males, with the age ranging from 18 to 65 (mean 

39.1 years).  Evolution of the disease was 1-8 ye-
ars. Distal colitis was present in 36 (70.5%) pati-
ents, and 15 (29.5%) patients were without distal 
colitis. According to clinical course of disease, in 
41(42%) patients mild form was diagnosed, 10 
(30%) patients were with severe continual activi-
ty. None of the patients received treatment with 
cyclosporine or infliximab (Table 2).
In total, 8 sites of 16 different polymorphic regi-
ons of  seven cytokine genes in UC patients were 
analyzed. Of the 8 sites examined, a total of  all 8 
(100%) sites in the UC patients showed the chan-
ges in allele frequencies compared to the control 
group with statistically significant differences. 
Among the allelic genes analyzed here, the hi-
ghest statistically significant change was observed 
in the position TNF-α -308 G/A (339.7%). The fo-
llowing increases were observed in  IL-IR mspa 
T/C variation (179.4%), IFN-γ 5644A/T variation 
(77.4%), and in IL-1β -511T/C  SNPs (35.9% ). 
In the other analyzed genes, allelic changes were 
found to be decreasing for TGF- β codon10C / T 
(-71.9%), IL4RA + 1902G / A (-47.3 %), and   for 
IL- 1α -889T / C ( -37.7%). The lowest negative 
change (-25.9%) was observed in the allele frequ-
ency in IL- 1β 3962T / C (p<0.000) (Table 3).

Clinical findings Ulcerative colitis 
(n=51)

Controls 
(n=100)

Sex (males/ females) (No of 
patients) 24/27 53/47

Age (years) (43.9)18-69 39.1  (18-65)
Course  of the diseases (years) 
mean (range) 2.3 (1-8) negative

Disease location (distal part/
total colitis) (No of patients) 36/15 negative

Disease severity (mild/severe) 
(No of patients) 41/10 negative

Table 2. Demographic characteristics and clinical features of 
patients with ulcerative colitis (UC) and healthy controls

Cytokine Position Alleles No (%) of patients
with ulcerative colitis (n=51)

No (%) of healthy 
controls (n=100) p Odd ratio  95% CI

IL-1-α -889
C 55 (53.92) 32 (32)

0.002
2.487 1.402 4.410

T 47 (46.08) 68 (68) 1.547 1.178 2.030

IL-1-β 3962
C 44 (43.14) 30 (30.00)

0.053
1.770 0.991 3.162

T 58 (56.86) 70 (70.00) 1.312 1.004 1.715

IL-1-β -511
C 54 (52.94) 67(67.00)

0.042
0.554 0.313 0.980

T 48 (47.06) 33 (33.00) 0.753 0.576 0.985

IL-1R mpsa 111100
C 37 (36.27) 79 (79.00)

0.000
0.151 0.081 0.284

T 65 (63.73 71 (21.00) 0.422 0.315 0.565

IL-4RA 1902
A 45 (44.12) 20 (20.00)

0.000
3.158 1.687 5.910

G 57 (55.88) 80 (80.00) 1.664 1.288 2.150

TGF-β Codon 10-2
C 54 (52.94) 12 (12.00)

0.000
8.250 4.025 16.908

T 48 (47.06) 88 (88.00) 2.318 1.797 2.990

TNF-α -308
A 35 (34.31) 87 (87.00)

0.000
0.078 0.038 0.159

G 67 (65.69) 13 (13.00) 0.343 0.255 0.461

IFN-γ
UTR5644 A 55 (53.92) 77 (77.00) 0.001 0.350 0.190 0.641

T 47 (46.08) 23 (23.00) 0.621 0.478 0.805

Table 3. The allele frequencies of cytokine polymorphisms in ulcerative colitis (UC) patients and controls
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For the genotypic polymorphisms of eight gene 
regions examined, there were statistically signi-
ficant changes in seven genes: interleukin-1alpha 
(IL-1α), interleukin-1reseptor (IL-1R), interleu-
kin-4 anti-receptor (IL- 4RA), tumor growth fac-
tor beta (TGF-β),and tumor necrosis factor alpha 
(TNF-α) and interferon gamma (IFN-γ). There 
was one gene only with no changes in gene re-
gion, IL-1β 3962TT/TC/CC. In other regions, a 
statistically significant change compared to the 
control group was observed (p<0.001) (Table 4).

DISCUSSION

In the last 10 years, in order to determine the UC 
epidemiological and genetic aspects, several sur-
veys were carried out in Turkey with the participa-
tion of 1107 inflammatory bowel diseases (IBD) 
patients in different cities (27). In these studies, 
the incidence of UC in Turkey was determined as 
4.4/100,000. It is emphasized that UC incidence in 
Turkey is lower than that in North and West Eu-
rope (Norway and England, 30/100,000) (6,11), 
and it is at a level closer to that in the Middle East 
countries, e. g., the prevalence of 4.1/100,000 in 
population of Lebanon (22). In the present study, 
cytokine genes were studied by genomic analyses 
in which the variation of polymorphic sites was at 
the allelic level (28). Accordingly, for the genetic 
polymorphisms investigated for all cytokine gene 
sites most susceptible to the disease, highest rate 
was observed in TNF-α -308 → G in UC patients 

compared to controls, and minor changes at alle-
lic level in 3962T → C, IL-1β, and IL-1β -511T 
→ C . In our research, it was determined IL-1β 
gene alleles between 54% and 69% in UC patients, 
and same gene alleles between 30%  and 70% in 
controls. In the research of Latino et al. (2013) in 
the Italy population, TGF 1 gene - 511 polymorp-
hism “T” allele frequencies have been shown as 
between 0.26 and 0.46 of all UC patients.  The 
T allele frequency was between 0.30 and 0.35 in 
controls (21).
 In the analysis of Weersma et al. from the Nether-
lands in 2007, in the analysis of the IL-1 gene, it 
has been found that polymorphism rates in healthy 
individuals was 6%-57% and 7.4-42% in UC pa-
tients ( 28). In our results, IL-1 gene codon pol-
ymorphisms “T” allele frequencies were found in 
23%-58 % in the control group and 15% -77% in 
UC patients. In this sense, our rate of TGF-1 gene 
is observed higher than that of the European rate. 
The clinical presentation of a very different cour-
ses of UC, which is a chronic disease, can bring 
along uncertainty in the diagnosis of the disease. 
Also, genes and regulatory environmental agents 
showing multifactorial inheritance can affect the 
course of UC (13,29). Environmental impact-in-
duced cytokine genes may be unstable in protein 
synthesis in reducing or increasing direction (15). 
Stimulated monocytes can be shown as reason 
for criteria for the production of protein in the IL-
lα gene. Therefore, the cytokine gene is included 

Genotype distribution
Cytokine Position Genotypes No (%) of patients with ulcerative colitis (n=51) No (%) of  controls (n=100) p

IL-1-α -889
TT 17 (0.333) 46 (0.462) 
TC 13 (0.255) 44 (0.435) 0.0003
CC 21 (0.412) 10 (0.102) 

IL-1-β -511
TT 16 (0.314) 11 (0.108) 
TC 16 (0.314) 44 (0.442) 0.0079
CC 19 (0.373) 45 (0.448) 

IL-1-β 3962
TT 18 (0.353) 49 (0.490) 
TC 22 (0.431) 42 (0.420) 0.0648
CC 11 (0.216) 9 (0.090) 

IL-1R mpsa 111100
CC 6 (0.118) 62 (0.624) 
TT 20 (0.392) 5 (0.045) 0.0001
TC 25 (0.492 33 (0.331) 

IL-4RA 1902
GG 16 (0.314) 64 (0.640) 
GA 25 (0.49) 32 (0.320) 0.0001
AA 10 (0.196) 4 (0.040) 

TGF-β Codon 10-2
CC 23 (0.451) 2 (0.052) 
TC 8 (0.157) 21 (0.211) 0.0001
TT 20 (0.392) 77 (0.774) 

TNF-α -308
GG 23 (0.451) 1 (0.069) 
GA 21 (0.412) 23 (0.226) 0.0001
AA 7 (0.137) 76 (0.756) 

IFN-γ UTR5644

AA 10 (0.196) 59 (0.592) 
AT 35 (0.686) 36 (0.355) 0.0002
TT 6 (0.118) 5 (0.052) 

Table 4.The genotypes frequencies of cytokine polymorphism in ulcerative colitis (UC) patients and controls
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