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Inflammatory bowel diseases (IBD), Crohn’s disease and ulcerative 

colitis, are well described medical conditions; however, the 

pathogenetic mechanisms behind them is still obscure. The three 

tenets of their development are environmental factors, luminal gut 

flora, and genetic susceptibility. While much research has been 

invested in deciphering the exact cause, no specific environmental 

factors have been found, variations in luminal gut flora have been 

found, and some genes have been positively identified with IBD. 

Nonetheless, much research is still needed. 

 Countless epidemiological studies have been conducted 

throughout the world, and while results are conflicting, many agree 

that the epidemiology of IBD has been on the rise. In addition, great 

variation exists in the incidence rate of IBD among different ethnic 

groups and geographic locations. The peak incidence of Crohn’s 

disease (CD) and ulcerative colitis (UC) is during adolescence or 

early adulthood. In some locations, a second peak is found in the 50-

80 years age group.  

 Inflammatory bowel disease is a multifactorial disease 

involving genetic susceptibility, the host’s immune response, and 

environmental factors. It results from improper activation and 

maintenance of the mucosal immune system that is continuously 

thrown off balance by the natural bacterial flora. Some 

environmental factors include: smoking, measles infection in 

childhood, and other pathogens. None have been concretely 

identified. The host’s immune response involves cytokine release, 

the state of the intestinal mucosal barrier, Th cells, and the intestinal 
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flora. Finally, genetic susceptibility, also a component of this thesis, 

has identified several genes with direct association with IBD 

pathogenesis and others that are still under investigation. The former 

include: NOD2/CARD15, TLR4, OCTN1/2, and TNF-α, while the 

latter are: DLG5, IL-23R, and ATG16L1. The HLA genes have been 

associated with extraintestinal manifestations. 

 The most common complaints in both forms of IBD include 

increased stool frequency and decreased stool consistency, while the 

second most common symptom is abdominal pain, which in some 

cases may help localize the site of inflammation. In the case of 

ulcerative colitis, the presence of tenesmus hints towards proctitis. 

the presence of gross blood in the stool makes UC more likely than 

CD. In 60% of cases, CD affects the terminal ileum, with shifting 

disease location and behaviour. It is characterized by granulomatous 

inflammation, skip lesions, strictures, and fistulas. UC affects the 

colon in a continuous manner, without granulomas. Several indices 

exist for grading CD and UC, clinically and endoscopically. 

Currently, serological markers are under investigation for the 

purpose of diagnosing IBD and differentiating between them. 

 Several forms of extraintestinal complications have been 

documented, including: ocular, dermatological, musculoskeletal, 

hepatobiliary, hematologic, and oncological. Treatment options for 

IBD include: aminosalicylates, corticosteroids, immunomodulators, 

chimeric monoclonal antibodies, and probiotics. 
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Background on Investigated Genes 

 The multidrug resistance-1 (MDR1/ABCB1) gene is located 

on chromosome 7. Its transmembrane protein product, P-

glycoprotein 170 (Pgp-170), belongs to the ATP-binding cassette 

(ABC) transporters and is thought to be responsible for the removal 

of xenobiotics and resistance to multiple chemotherapeutic agents. It 

performs this function by limiting the absorption from the intestinal 

tract, while encouraging the removal of these compounds through the 

bile and urine. MDR1 was identified in cancer cells as well as in 

normal tissue including liver, kidney, brain, testis, and placenta. Pgp-

170 is thought to play an important role in response to treatment of 

IBD as well as disease susceptibility. It has a wide range of 

substrates including immunosuppressants, antibiotics, and steroids. 

 The breast cancer resistance protein (BCRP/ABCG2) is also 

a member of the ATP-binding cassette transporters superfamily and 

has a role in multidrug resistance. It is a half-transporter with a wide 

range of substrates and is located in the small and large intestine as 

well as in the kidney and liver. Due to the protein’s close association 

with MDR1, and having a similar function and localization, it is 

plausible that ABCG2 may also have an effect on medical therapy in 

IBD.  

 DLG5 is a member of the MAGUK family and, as a scaffold 

protein, has an important role in maintaining epithelial cell integrity. 

Through its location at cell-cell contact sites, it maintains cell shape 

and polarity. 
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Aims 

1. Data from East Europe concerning IBD susceptibility 

loci is scarce. We set out to determine the presence and 

association between the DLG5 R30Q, MDR1 C3435T 

and G2677T/A, ABCG2 G34A and C421A variants and 

IBD susceptibility in a Hungarian population.  

2. We tested the association between DLG5 R30Q and 

NOD2/CARD15 and TLR4 mutations. 

3. We also aimed to test-genotype phenotype associations. 

4. Finally, since all of the tested variants may influence 

response to the drugs usually used in the treatment of 

IBD and pharmacogenetic studies are virtually absent in 

the field, our aim was to investigate association with 

response to therapy and need for surgery. 

 

Patients and Methods 

Study I: 

Our study cohort consisted of 773 unrelated IBD patients of which 

639 patients were afflicted by CD. The average age of all IBD 

patients was 38.1 ± 10.3 years and a duration of 8.8 ± 7.5 years. We 

also had 150 healthy control subjects, who did not suffer form any 

gastrointestinal or liver disorders. They were age- and gender-

matched.  

The patients’ diagnoses were made according to the 

Lennard-Jones criteria. Background demographic and clinical 

information was collected by reviewing their medical charts and a 
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questionnaire. The Vienna Classification was used to determine 

disease phenotype. A logistic regression was used to find an 

association between clinical and genetic data, expressed as odds ratio 

with 95% confidence interval. A p value < 0.05 was statistically 

significant. The study was approved by ethical committees and each 

participating patient signed an informed consent form. 

 The DLG5 R30Q and TLR4 D299G polymorphisms were 

detected using PCR/RFLP, while NOD2 mutations were genotyped 

using DHPLC. 

 

Study II: 

This study consisted of 414 unrelated IBD patients (265 CD, 149 

UC) and 149 healthy control subjects. The average of our CD cohort 

was 35 ± 12.1 years and for UC 44.5 ± 15.4 years. For our CD 

cohort, disease duration was 8.7 ± 7.6 years, while in UC it was 10.7 

± 8.9 years. 

 Concerning data gathering, statistical analysis, and ethical 

approval, identical steps were taken as in Study I.  

 For this study, a unique and specific protocol was devised, 

for carrying out the study using the LightCycler (Roche Diagnostics, 

Switzerland). All four polymorphisms were genotyped using the 

LightCycler, while generating melting curves. An asymmetric 

system was used, in order to achieve a higher efficiency for the 

melting peak analysis. The decline in fluorescence was continuously 

monitored with melting peaks displaying distinct patterns for the 

wild-type and variant alleles. 
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Results 

1. These are the first studies to examine the DLG5, 

ABCG2, and MDR1 in the Hungarian IBD population. 

In one respect, it is yet another addition to the growing 

body of knowledge concerning ethnic differences in 

IBD susceptibility. 

2. In our cohort, we did not find any association between 

the variants of ABCG2, MDR1 or DLG5 and disease 

susceptibility. However, one variant of the MDR1 gene, 

G2677, showed a trend for association with Crohn’s 

disease (OR: 1.29, p = 0.08). 

3. Carriage of ABCG2 showed a significant protective 

effect against arthritis in patients with ulcerative colitis 

(OR: 0.39, p = 0.046). 

4. DLG5 113A carriage appeared to have a protective 

effect in Crohn’s disease patients (OR: 0.67, p = 0.06) 

5. DLG5 demonstrated a trend for association with 

extensive disease in patients with ulcerative colitis (OR: 

2.1, p = 0.07). However, no other genotype-phenotype 

associations could be made. 

6. DLG5 R30Q was associated with steroid resistance in 

patients with Crohn’s disease (OR: 2.4, p = 0.013). After 

correcting for various confounding factors, the 30Q variant 

was still significantly associated with steroid resistnace (p = 
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0.02). In addition, perianal disease and frequent relapses 

were independently associated with steroid resistance (p = 

0.01 and p = 0.001, respectively). Contrary to other reports, 

we could not associate MDR1 polymorphisms with steroid 

resistance. 

7. None of the tested variants demonstrated any association 

with clinical response to short-term infliximab therapy in the 

sub-cohort of CD patients. 

 

Conclusions 

These were the first studies to be published on the frequency of 

DLG5, MDR1, and ABCG2 variant alleles in Hungarian IBD 

patients. Some previous studies as well as a recent meta-analysis 

have suggested a significant association between MDR1 C3435T and 

IBD, especially UC. Furthermore, other studies and a recent meta-

analysis reported of an association between DLG5 R30Q and CD. In 

contrast, we found no genetic susceptibility association between 

either form of IBD and any of the tested polymorphisms, DLG5 

R30Q, MDR1 C3435T or G2677T/A, and ABCG2 G34A or C421A. 

However, the trend observed for the MDR1 G2677 variant allele 

concurs with previous results. Taking into consideration all of these 

various results, it is also possible that these and additional MDR1 

variants are involved in the pathogenesis of IBD.  

No previous data are available on ABCG2. The variant 

alleles were not associated with IBD in our cohort, yet a protective 

effect was found against arthritis in UC. Also, while theoretically 
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ABCG2 may play a role in the response the medical therapy, and 

influence the need for surgery, our findings did not support this 

concept.  

The DLG5 protein is believed to be a scaffolding protein, 

playing a role in the intestinal barrier function. Previous studies 

suggested an overtransmission of this variant in IBD as a whole, and 

in CD patients. In a joint Canada-UK study, the DLG5 R30Q 

association with IBD was replicated using a Canadian/Italian case-

control cohort, yet a second cohort from the UK failed to present the 

same association. In contrast, in our study, we found no association 

between the DLG5 R30Q variant and IBD, or its sub-types. Rather, 

we noted a lower carriage frequency in CD patients, in concordance 

with results from a recent meta-analysis, where a protective effect of 

the variant allele was reported, especially in female CD patients. 

Similarly to previous studies, we were unable to identify any 

significant genotype-phenotype associations in CD,. Finally, in our 

study, DLG5 R30Q was shown to be an independent predictor of 

steroid resistance. Further studies are, however, required to 

evaluate the clinical significance of this finding. Importantly, 

these were the first pharmacogenetics studies conducted in Eastern 

Europe. 
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