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INTRODUCTION
Inflammatory bowel disease (IBD) is a multifactorial 
disorder characterized by non-specific inflammation of  
the digestive tract, causing intestinal malabsorption and 
immune defense abnormalities, including exaggergated 
T cell response[1,2]. The cytotoxic T-lymphocyte antigen 4 
(EC. number 3.4.21.) gene is a T cell receptor that binds 
to B7-1 (CD80) and B7-2 (CD86) ligands and plays a key 
role in the down-regulation of  T cell activation[2,3]. The 
CTLA4 gene +49A/G polymorphism has been suggested 
to associate with IBD[2].

Two major forms of  chronic IBD are Crohn’s disease 
and ulcerative colitis[4,5]. ����������������������������������    The development of  these diseases 
is known to be influenced by both environmental factors 
and ������������������������������  complex�����������������������   genetic predisposition[6]. IBD patients have 
an increased risk for the development of  colorectal can-
cer[7]. The relative risk of  colorectal cancer in ulcerative co-
litis is increased, compared to Crohn’s disease[8]. Smoking 
is an important environmental factor with different effects 
on IBD[4]. Many other environmental factors have been 
investigated, including infectious agents, diet, drugs, stress, 
and social status[9]. With genome-wide linkage analyses 
several loci of  possible IBD susceptibility genes have been 
identified[10-18]. The CARD15 gene on chromosome 16 via 
the NOD2 protein, and the SLC22A4 and SLC22A5 genes 
on chromosome 5q via the OCTN1 and OCTN2 transpor-
ters has been found to confer increased risk for developing 
inflammatory bowel disease[19-22].

In the current study our aim was to examine whether 
CTLA4 gene +49A/G polymorphism confers susceptibi-
lity to ������������������������������������������      ����������Crohn’s disease and ulcerative colitis in Hungarian 
population samples. 
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Abstract
AIM: The goal of the current work was to analyse the 
prevalence of the +49A/G variant of the cytotoxic T-ly-
mphocyte antigen 4 gene (CTLA4) in Hungarian patients 
with �������� ���������� �����������  ������������� �� �����Crohn’s disease (CD) and ulcerative colitis (UC).

METHODS: �����������������    ���������� ������� �������� A total of 130 unrelated subjects with CD 
and 150 with UC, and 170 matched controls were ge-
notyped for the single nucleotide polymorphism (SNP). 
The genotypes were determined by using PCR/RFLP test. 

RESULTS: �������������   �������������������   ����������The G allele frequency and the prevalence 
of the GG genotype were 38.1% and 12.3% in the CD 
group, 40.6% and 18.6% in the UC patients, and 37.4% 
and 15.9% in the control group, respectively. 

CONCLUSION: ���� �������� ���������  �����������������  The results of the current study show 
that carriage of the +49G SNP in heterozygous or in ho-
mozygous form does not confer risk either for CD or for 
UC in the Hungarian population.
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MATERIALS AND METHODS
Patients
We examined 130 patients with CD (55 males, 75 females, 
mean age 43.0 ± 1.42 years) and 150 patients with UC (63 
males, 87 females, mean age 46.1 ± 1.30 years). Diagnosis 
of  inflammatory bowel disease was established according 
to endoscopic, radiological, histological and clinical criteria 
following the Council for International Organizations of  
Medical Sciences in WHO and the International Organi-
zation for the Study of  Inflammatory Bowel Disease[23-25]. 
A total of  170 selected controls (49 males, 121 females, 
mean age 57.7 ± 1.29 years) were used. The control sub-
jects were age- and sex-matched clinically healthy subjects 
and did not receive any drug administration. The IBD 
patients were treated with various drugs, such as sulfosa-
lazin, 5-aminosalicylic acid, budesonide, metilpredniso-
lon or azathioprin. All of  our patients and controls were 
unrelated Caucasians. During the entire study period the 
guidelines and regulations approved by the local Ethics 
Committee and the Helsinki Declaration of  1975 were 
followed. The study design was approved by the local 
Ethics Committee.

Methods
Genomic ����������������������������������������     DNA was extracted from peripheral blood 
leukocytes with a routine salting out method.�����������   The CTLA4 
gene (MIM: 123890) +49A/G (GenBank rs231775) SNP 
in exon 1 was examined. For the amplification of  the target 
sequence the following primers were designed and used: 5’- 
CTTGAGGTTGTCTTTTCGAG-3’ as the sense and 5’- 
TACTAAATACCTGGCGCTCT-3’ as the antisense pri-
mer. The PCR amplifications were performed on MJ Re-
search PTC 200 thermal cyclers using the following condi-
tions: initial denaturation at 96℃ for 3 min followed by 35 
cycles of  denaturation at 96℃ for 45 s, annealing at 56℃ 
for 45 s, extension at 72℃ for 45 s and final extension at 
72℃ for 10 min. The amplicons were digested by allele-
specific restriction endonuclease, Bse XI. The amplicon 
contained an obligate cleavage site �������������������  of  the restriction 
enzyme for the suitable visual control of  the efficacy of  
the digestion�����������������������    . In normal cases (AA) Bse XI cleaves the 573 
bp PCR product into 51 and 522 ����������������������   bp long �������������� fragments. ���In 
heterozygotes (AG) ��������������������������������������       51, 235, 287 and 522 �����������������  bp long products 
were detected�������������������������������������������       . In GG genotype ��������������������������   the digestion resulted in 
51, 235 and 287 bp long fragments�����������������������   . ���������������������  The restriction frag-
ments were separated by electrophoresis on agarose gels 
containing ethidium bromide and visualized by UV transil-
lumination.

Statistical analysis
Statistical analysis was carried out using Excel and SPSS 
11.5. for Windows. �������������������  For statistics the χ2 method (cross-table 
analyses) was used to analyze the possible associations 
between the diseases and the examined polymorphism.

RESULTS
Results for the genotyping of  the CTLA4 gene +49A/G 
SNP in 130 patients with CD, 150 subjects with UC, and 
170 healthy controls are summarized in Table 1. The 

allele frequencies were in Hardy-Weinberg equilibrium 
both in the patients and in the controls. We found no 
accumulation of  either the G allele alone; either expressed 
as AG heterozygous genotype, or as the G allele frequency, 
nor increased prevalence rate of  the homozygous GG 
genotype in any IBD type compared with the healthy, 
IBD free controls. Comparing the genotype frequencies 
separately in males and females, there were no gender 
differences in the distribution of  the genotypes.

DISCUSSION
The CTLA4 gene on chromosome 2q33 region has been 
investigated in several diseases with chronic inflammatory 
nature[3]. Nistico et al[26] identified a novel polymorphism, 
+49A/G in exon 1, which associates with a Thr to Ala 
substitution at position 17 of  the amino acid sequence.  
Several studies have reported �������������������������  controversial results o��n 
association�������������������������������������         of  the +49A/G SNP in the CTLA4 gene 
with type I diabetes[27,28], Grave’s disease[29,30], rheumatoid 
arthritis[31-34], multiple sclerosis[35] and celiac disease[3,36]. 
CTLA4 is a susceptibility gene also for two main types 
of  inflammatory bowel disease; Crohn’s disease and ulce-
rative colitis[2]. Machida et al[2] found that in the Japanese 
population CTLA4 is one of  the determinants of  UC, and 
confers risk for development of  CD associated with fistula 
formation, and the GG genotype was also more frequently 
observed in CD patients with fistula[2]. Xia et al[37] found 
no association of  CTLA4 +49G SNP with IBD in Dutch 
Caucasian patients and with UC in Chinese patients. More 
confusing that in some studies the A variant was found as 
a susceptibility factor for rheumatoid arthritis and celiac� 
disease[33,38].

In the present study we compared the heterozygous 
AG genotype, the homozygous GG variant, and the G 
allele frequency of  the CTLA4 gene +49A/G polymorph-
isms, and could not detect accumulation of  any of  them in 
any type of  the IBD. This shows that the G variant of  the 
+49A/G allele of  the CTLA4 gene does not represent an 
obligatory susceptibility factor for Crohn’s disease or for 
ulcerative colitis. Separate comparison of  the G and GG 
genotypes in each diseases also excluded the possibility of  
a gene dose effect, evidenced by the similar distribution of  
each. 

Several explanations have been presented for the 
discrepancy between negative findings[37,39,40], like ours, and 
the positive findings of  others[2]. ��������������������������    The most plausible is the 
known genetic diversity of  the different populations at 
the haplotype level. For the present study, it is of  special 

Table 1  Prevalence of the alleles of CTLA4 gene in patients 
with Crohn’s disease and  ulcerative colitis

Crohn’s disease Ulcerative colitis Controls
n  = 130 n  = 150  n  = 170

Exon 1 AA 47 (36.2%) 56 (37.3%) 70 (41.2%)
+49A/G AG 67 (51.5%) 66 (44.0%) 73 (42.9%)

GG 16 (12.3%) 28 (18.6%) 27 (15.9%)
G allele frequency         38.10%        40.60%      37.40%
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interest that the Hungarians are historically different from 
the surrounding nations in the Carpathian basin due to 
the Asian origin of  the founder tribes[41]. Recent studies 
support a language dominance, therefore the majority 
of  the Hungarian population does not differ from the 
Europeans with respect to their genetic grouping[42-44]. 
However, spread of  a non-European, non-susceptibility 
haplotype variant containing the +49G allele of  the 
CTLA4 gene at a high incidence rate in Hungarians 
cannot be ruled out. Further association studies with more 
detailed haplotype analysis should be performed to clarify 
this assumption, with special care to the differentiation of  
the +49G allele containing variants. 
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