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INTRODUCTION
Transforming growth factor-β1 is a cytokine produced 
by both immune and non immune cells, and it exhibits 
a broad range of  functions. TGF-β1 controls the 
differentiation, proliferation, and state of  activation of  
all immune cells, wound healing, angiogenesis and is 
implicated in immune abnormalities linked to cancer, 
autoimmunity, opportunistic infections, and fibrotic 
complications[1-5]. It has chemotactic properties and may 
stimulate cells to produce cytokines such as IL-1, IL6, and 
TNF-α at the sites of  inflammation[1,6]. It is interesting 
that TGF-β1 plays an important role in promoting and 
activating extracellular matrix and bone remodeling. 
Paradoxically it is also involved in several immune 
suppressive mechanisms particularly as an inhibitor of  
intestinal epithelial proliferation[7-9]. It is proposed that the 
TGF-β1 production is under genetic control[7,10]. In the 
human TGF-β1 gene, which is located on chromosome 
19q13 [11-15], eight polymorphisms are presently known. 
Three of  them are localized in the promoter region at 
positions -988C > A, -800G > A and -509C > T from the 
first transcribed nucleotide[13].

Polymorphism of  TGF-β1 has been investigated 
in several diseases. For instance, our own investigation 
indicates that polymorphism of  this cytokine is not 
associated with the repeated spontaneous abortion[16,17]. 
Polymorphism of  TGF-β1 and the risk of  hepatocellular 
carcinoma have been investigated in patients with chronic 
hepatitis B virus infection[18,19]. In patients with liver 
cirrhosis, an association has been found between codon 10 
and morphology of  hepatocellular carcinoma in Korean 
population[20].

Inflammatory bowel disease is thought to result from 
inappropriate and ongoing activation of  the mucosal 
immune system due to the presence of  normal luminal 
flora. This aberrant response is most likely facilitated 
by defects in both the barrier function of  the intestinal 
epithelium and the mucosal immune system[21,22]. As only 
two previous studies are available on the association of  the 
-509 C > T TGF-β1 polymorphism with inflammatory 
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Abstract
AIM: To elucidate the possible difference in two 
promoter polymorphisms of the transforming growth 
factor-β1 (TGF-β1) gene (-800G > A, -509C > T) 
between ulcerative colitis (UC) patients and normal 
subjects.

METHODS: A total of 155 patients with established 
ulcerative colitis and 139 normal subjects were selected 
as controls. Two single nucleotide polymorphisms within 
the promoter region of TGF-β1 gene (-509C > T and 
-800G > A) were genotyped using PCR-RFLP. 

RESULTS: There was a statistically significant difference 
in genotype and allele frequency distributions between 
UC patients and controls for the -800G > A polymorphism 
of the TGF-β1 gene (P < 0.05). The frequency of the 
TGF-β1 gene polymorphism at position -800 showed that 
the AA genotype and the allele A frequencies significantly 
differed between the patients and healthy controls (P < 
0.05). At position -509, there was no statically significant 
difference in genotype and allele frequency between the 
patients and control subjects.

CONCLUSION: The results of our study indicate 
that there is a significant difference in both allele and 
genotype frequency at position -800G > A of TGF-β1 
gene promoter between Iranian patients with UC and 
normal subjects.  
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bowel disease, especial ly Crohn's disease[23,24], we 
investigated whether these two polymorphisms (-509, 
-800) are associated in south Iranian patients with 
established UC.

MATERIALS AND METHODS
Subjects
The subjects in this study were comprised of  155 
unrelated patients with UC (69 males and 86 females, 
aged 23-51 years, mean 36.4 years) attending the 
Department of  Gastroenterology, Namazi and Saadi 
Academic Hospitals of  Shiraz Medical University. Disease 
duration was at least 2 years. Patients were asked about 
acute phases of  the disease after diagnosis. Every patient 
chart was revisited to complete all available information. A 
total of  139 age- and sex- matched health volunteers with 
no history of  chronic bloody diarrhea and abdominal pain 
(50 males, 89 females) served as controls (aged 18-61 
years, mean 35.5 years). Diagnosis of  UC was established 
on the basis of  conventional endoscopic and histological 
criteria. Since UC is a dynamic disease and patients can 
fluctuate into a different phenotype during the course 
of  the disease, we analyzed the clinical records of  our 
patients at two time points: when patients visited the 
hospital and for the first time he/she was followed up 
(mean time after diagnosis of  1.5 years). All patients 
were sub-classified according to gender, age of  onset, 
localization of  the disease, need for steroid therapy, 
and emergent surgical treatment. In UC patients, the 
localization of  gut involvement was defined as proctitis, 
left-sided (up to the splenic flexure) or pancolitis (beyond 
the splenic flexure).

DNA extraction and TGF-β1 genotyping
Venous blood was collected into EDTA-coated tubes. 
DNA was extracted from whole blood using the salting-
out method. The fol lowing pr imers (MOLBIOL, 
Germany) were used for amplification of  promoter 
regions -509 and -800. The sequences of  PCR primers 
for the -509C/T and -800G/A polymorphisms are 5′- 
CAGTAAATGTATGGGGTCGCAG-3′ (forward) and 5′- 
GGTGTCAGTGGGAGGAGGG-3′ (reverse), and 5'-  
ACAGTTGGCACGGGCTTTCG-3 ' (forward) and 
5 ' - T C A AC AC C C T G C G AC C C C AT- 3 '  (reverse) 
 respectively. The PCR product sizes from these primers 
were 153 bp and 388 bp, respectively. PCR was performed 
in a total volume of  20 μL containing 100 ng genomic 
DNA, 20 pmol/L of  each primer, 0.2 mmol/L dNTPs, 
20 mmol/L Tris-HCl (pH 8.8), 10 mmol/L MgCl2, and  
1 unit of  Taq polymerase (New England BioLabs Ipswich, 
MA). The PCR cycle conditions consisted of  an initial 
denaturation at 94℃ for 3 min followed by 35 cycles at 
94℃ for 60 s, at 61℃ for 60 s, at 72℃ for 60 s for -509 C/T, 
and at 94℃ for 45 s, at 61℃ for 45 s, at 72℃ for 45 s for 
-800G/A, and a final elongation at 72℃ for 5 min. 

Genotyping was performed by restriction fragment 
length polymorphism (RFLP) analysis. The following 
restriction enzymes (Fermantes, Lithuania) were used for 
the digestion of  amplified PCR products. For digestion 
of  PCR products containing positions -800, NmuCI and 

-509, Eco811 was applied. The digested PCR products 
were resolved on 2% agarose gel and stained with ethidium 
bromide for visualization under UV light.

Statistical analysis
Allele frequencies at each polymorphic site were calculated 
by allele counting method. Deviation of  the genotype 
counts from the Hardy-Weinberg equilibrium was tested 
using χ2 test with 1 degree of  freedom. Differences in the 
allele frequencies and genotype distributions between the 
patients with UC and the controls were analyzed by χ2 or 
Fisher's exact tests when necessary.

RESULTS
Position -800 (G/A)
In this investigation, the change at position -800G > A 
of  the TGF-β1 gene was studied using PCR-RFLP in 
155 cases of  UC and 139 normal Iranian subjects. At this 
position, homozygote GG was found in 125 (80.6%) UC 
patients and 104 (74.8%) normal subjects, heterozygote 
GA was observed in 29 (18.8%) UC patients and 27 
(19.4%) normal subjects, while homozygote AA was 
demonstrated in only one of  the patients, homozygote 
AA was shown in eight normal individuals. There was a 
statistically significant difference in genotype and allele 
frequency distributions between UC patients and controls 
for the -800G > A polymorphism of  the TGF-β1 gene 
(P < 0.05) (Table 1). A typical genotyping at this position 
is represented in Figure 1A.

Position -509 (G/A)
In addition, the genotype at position -509C > T of  the 
TGF-β1 gene was studied in the same study groups. At 
this position, homozygote CC was found in 57 (36.8%) 
UC patients and 56 (40.3%) normal subjects, heterozygote 
CT was observed in 65 (41.9%) UC patients and 63 (45.3%) 
normal subjects, homozygote TT was demonstrated in 
33 (21.3%) UC patients and 20 (14.4%) normal subjects. 
There was no statistically significant difference in genotype 
distribution and allele frequency at this position between 

Table 1  Distribution of TGF-β1 genotype and alleles in UC 
patients and controls

TGF-β1 genotype 
and alleles

UC patients
 n  = 155 (%)

Controls
n  =139 (%)

P
value

Genotype -800
< 0.05   GG 125 (80.6) 104 (74.8)

   GA   29 (18.8)   27 (19.4)
   AA   1 (0.6)   8 (5.8)

Allele frequency
< 0.05   G 279 (90) 235 (84.5)

   A   31 (10)   43 (15.5)

Genotype-509

   0.3
   CC      57 (36.8)   56 (40.3)
   CT      65 (41.9)   63 (45.3)
   TT      33 (21.3)   20 (14.4)
Allele frequency

   0.19   C      179 (57.75) 175 (62.9)
   T      131 (42.25) 103 (37.1)
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In addition to the reports on genetic variations in 
TGF-β1 polymorphism in IBD, several studies showed 
that serum level of  TGF-β1[17] and mRNA expression[18] 
are significantly increased in IBD patients.

In the present study, the genotype distribution and 
allele frequencies of  polymorphisms at position -509C > T 
were not significantly different between UC patients and 
controls, which is consistent with the previous reports[24,30]. 
However, at position -800G > A both allele and genotype 
frequencies were significantly different between UC 
patients and controls. It has been reported that -800G > A 
substitution is thought to disrupt a consensus half-site for 
binding to the nuclear transcription factor (CRE-binding 
protein), consequently contributing to a lower production 
of  total TGF-β1 in the circulation[7,26].

In our study, AA genotype was reduced in patients with 
IBD compared with controls. A similar finding was seen 
in UC patients and controls when the frequency of  allele 
A was analyzed. These findings indicate that individuals 
bearing allele A and genotype AA are less susceptible to 
IBD than those lacking allele A and genotype AA.

To the best of  our knowledge, polymorphism at 
position -800 of  TGF-β1 gene promoter has not yet been 
reported in IBD patients. However, both plasma level of  
TGF-β1 and mRNA expression should be further studied 
and compared in IBD patients carrying genotype AA at 
this position.

There are a number of  other polymorphisms with 
known influence on different TGF-β1 expressions[3,4]. To 
study the role of  TGF-β1 haplotype in the pathogenesis 
of  IBD, ana lys i s of  o ther known TGF-β1 gene 
polymorphisms will strength our current observation.

In conclusion, there is no significant difference in 
TGF-β1 polymorphisms at position -509 C > T and allele 
A is significantly associated with genotype AA at position 
-800 of  the promoter region between southern Iranian UC 
patients and healthy individuals. 

 COMMENTS
Background
Inflammatory bowel disease (IBD) is a common disorder in our population with 
an increasing incidence but no clear cut etiology. Cytokines and their receptors, 

UC patients and controls. The distribution of  TGF-β1 
genotype and allele frequency in UC patients and controls 
are summarized in Table 1. A typical genotyping at 
position -509C > T is represented in Figure 1B. A Hardy-
Weinberg equilibrium test was performed for the two 
polymorphisms. 

Relation between other factors and polymorphisms
In our study, no significant relation was found between 
the two polymorphisms and factors such as gender, age 
of  onset, cumulative dose of  steroids, need for steroid 
therapy, localization of  the disease, and need for emer-
gent surgical treatment. 

DISCUSSION
TGF-β1 is an immunoregulatory and immunosuppressive 
cytokine. Its role and function have been extensively 
investigated in inflammatory type of  diseases[14]. It has 
been known that TGF-β1 has various biological and 
immunological functions, such as decreasing expression of  
MHC-Ⅱ, reducing synthesis of  TH1/TH2 cytokine and 
suppressing the activation of  both T and B lymphocytes. 
Plasma levels of  TGF-β1 have been detected in several 
inflammatory and malignant diseases and the consensus is 
that the synthesis of  this immunosuppressive cytokine is 
under the control of  genetic factors[3,6,11]. TGF-β1 gene is 
located on chromosome 19 and contains 7 exons.

Several polymorphisms have been reported in TGF-β1 
gene at positions -988, -800 and -509 located in the 
gene promoter[13-21]. Garcia-Gonzalez and co-workers 
showed that codon 10 and 25 TGF-β1 polymorphisms 
in Dutch IBD patients and healthy controls do not 
participate in defining the susceptibility to and tile nature 
of  the clinical course in IBD[24]. Polonikov AV et al[28] 

reported that TGF-β1 gene polymorphism plays a role 
in the pathogenesis of  gastric ulcer disease. Su Zg and 
colleagues[16] reported that allele A at position -800 and 
allele T at position -509 of  TGF-β1 gene are increased in 
Chinese population with chronic obstructive pulmonary 
disease. Schulte CM[23] showed that IBD susceptibility is 
not associated with genetic variations in TGF-β1 promoter 
polymorphism.

Figure 1  A: PCR-RFLP genotyping at position -800 (G/A). PCR product (388 bp) was digested with NmuCI restriction enzyme. From left to right: Lane 1: DNA size marker; 
lane 2: Homozygote AA; lane 3: Heterozygote AG; lane 4: Homozygote GG; B: PCR-RFLP genotyping at position −509 (C/T). PCR product (153 bp) was digested with 
Eco811 restriction enzyme. Lane 1: DNA size marker; lane 2: Homozygote TT; lane 3: Heterozygote CT; lane 4: Homozygote CC.
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immunogenetics and host -related factors are all involved in the disease 
susceptibility. TGF-β1 is produced by regulatory T lymphocytes with a profound 
suppressive effect on the induction phase of immune response. Plasma levels of 
TGF-β1 and its local synthesis, in addition to the contribution of genes encoding 
TGF-β1 have widely been investigated in IBD patients with no convincing and 
solid ground so far.

Research frontiers
Investigation of cytokine gene polymorphism in health and disease conditions has 
provided valuable information on the incidence of autoimmune diseases in different 
ethnics. Current data on TGF-β1 gene polymorphism in IBD are controversial 
due to the heterogeneity in clinical presentations of the disease and different 
methods. There is no evidence that TGF-β1 gene polymorphism is associated 
with IBD in European Caucasian population. Here we report the impact of allele A 
and genotype AA at -800 of TGF-β1 promoter region and susceptibility to Iranian 
patients with IBD.

Publications
Schults et al and Garcia Gonzalez reported that polymorphism at promoter region 
has no association with IBD in European individuals. Our data give another view 
on the significance of polymorphism of TGF-β1 promoter region in IBD patients.

Innovations and breakthroughs
Our findings provide a window for investigation on the mRNA and local secretion 
of TGF-β1 in IBD patients carrying allele A and genotype AA of TGF-β1 at position 
-800 of promoter region.  

Application
By extending this investigation in a larger sample size within other ethnic groups 
or in a broader study in a format of meta-analysis, a genetic marker for screening 
of individual susceptible to IBD can be expected.

Peer review
This is a very interesting and original paper that merits to be fully published without 
any substantial modifications.It is also in good english written.
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