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Abstract
The aim of this study was to assess the expression of Th17-associated gene, genes encoding antimicrobial peptides (AMPs) 

and SIRT-1 protein in patients with inflammatory bowel disease (IBD). 
Patients and Methods: We studied a group of 20 IBD patients, together with 20 subjects served as controls. Colonoscopy, 

terminal ileoscopy, and colonoscopic biopsy were performed for histopathology diagnosis, and quantitative gene expression of 
Th17-associated gene, CAMP, Elafin and SLPI by real-time PCR. SIRT-1 protein level expression was assessed by western blot. 

Results: The expression of the four studied genes—elafin, SLPI, CAMP and Th17-associated gene—by relative quantification 
was higher in the patient group than in the control group. A statistically significant positive correlation was found between SLPI 
and elafin in the patient group (r=0.8325, P<0.001). A statistically significant positive correlation was reported as well between 
CAMP levels and elafin levels in the patient group (r=0.6842, P<0.001). In addition, CAMP levels had a positive correlation with 
SLPI levels in the patient group (r=0.6373, P<0.001). The highest expression of SIRT-1 was found in severe cases of IBD and the 
lowest expression was demonstrated in control subjects. A statistically significant positive correlation was detected between IL-17 
levels and SIRT-1 levels in the patient group (r=0.7822, P<0.001).

Conclusion: A high expression of Th17-associated gene and AMPs gene has a significant impact on clinical assessment of 
patients with IBD. SIRT may participate in the progression of IBD. (International Journal of Biomedicine. 2017;7(3):196-203.) 
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Introduction
The term inflammatory bowel disease (IBD) mainly 

covers ulcerative colitis (UC) and Crohn’s disease (CD). IBD 
is a global health problem, with a reported prevalence as high as 
568 and 827 per 100,000 in the USA and Europe, respectively. (1) 

CD can manifest itself anywhere in the gastrointestinal tract, 
while UC is only seen in the colon, with a varying length and 
degree of continuous inflammation extending proximally from 
the rectum. In UC, the inflammation is found in the mucosa 
while in CD, there is a deeper, often transmural inflammation 
with formation of strictures and fistula. Among complex 
diseases, GWAS have been successful in IBD, identifying 
99 non-overlapping genetic risk loci, including 28 that are 
shared between CD and UC.(2,3) GWAS have generated 
insights into the mechanisms driving IBD and have implicated 
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genes shared by multiple autoimmune and autoinflammatory 
diseases. Nevertheless, the challenge remains to determine 
how genetic variation can precipitate and sustain the 
inappropriate inflammatory response to commensals that 
is observed in IBD.(4) The coordinated effect of various Th 
subtypes is fundamental to gut homeostasis,(5) and UC and 
CD have been considered different with respect to Th cell 
activation.(6) The concept of Th17 cells has been introduced, 
and it was shown that inflammation previously attributed to 
Th1 could actually be Th17-driven and that these lymphocytes 
played an important role in CD.(7,8)  The identification of Th17 
as a unique subset of Th cells has challenged this view, and 
today some argue that the adaptive immune response in CD, 
and to some degree in UC, is dominated by Th1/Th17 cells.
(9) Antimicrobial peptides (AMPs) have been identified as 
essential peptides in the maintenance of intestinal barrier 
function and immune homeostasis. Human peptides detectable 
in the gastrointestinal tract are divided into α- and β-defensins 
(HD and HBD, respectively) and the cathelicidin LL-37, 
based on their amino-acid sequences.(10) There is increased 
expression of many AMPs in both inflamed UC and CD 
mucosa, with only a few interesting exceptions. DEFB1 is 
significantly down-regulated in both UC and CD, while the 
gene encoding LEAP2 showed a similar, but less prominent 
regulation. The loss of DEFB1 expression has previously been 
reported by Arijs et al., who suggested that alterations may 
be due to a loss of epithelial tissue in the inflamed colon.(11) A 
work by Peyrin-Biroulet et al. describes the role of DEFB1 in 
maintaining homeostasis, and explores the regulation of colonic 
DEFB1 expression.(12) In IBD, leukocyte infiltration, Paneth 
cell metaplasia, crypt hyperplasia and ulceration with loss of 
epithelial cells are factors that will influence measured levels 
of gene expression. As an example, the increase in α-defensin 
expression in colonic IBD has been attributed to colonic Paneth 
cell metaplasia, while the decrease of α-defensin expression in 
ileal CD has been linked to the loss of epithelial tissue, Paneth 
cell function and NOD2 status.(13-15) Another effect potentially 
interfering with IBD microarray analysis is the regional 
variation in gene expression, with both a dichotomous and 
a more gradually varying gene expression pattern along the 
colon.(16) Recently, numerous studies have demonstrated the 
impact of the NAD-dependent deacetylase sirtuin-1 (Sirt1) 
on human aging, age-related diseases, genome stability and 
inflammatory response.(17,18) We investigated the expression 
of Th17-associated gene and AMPs gene and evaluated their 
impact on clinical presentation of Egyptian patients with IBD. 
We also aimed to assess the expression level of SIRT-1 protein 
and its role in disease propagation. 

Patients and Methods
This is a case control, cross-sectional study that was 

conducted on 40 adult subjects referred to the Gastrointestinal 
Endoscopy and Liver Unit, Cairo University. Half of the 
patients had IBD, the other half were non-IBD subjects 
studied as case control. The study protocol was reviewed and 
approved by the Ethics Committee of the Cairo University 
Faculty of Medicine and Department of Endemic medicine. 

All participants provided the written informed consent. The 
twenty IBD patients were selected out of a total of 80 patients 
who presented to our endoscopy unit from July 2013 to January 
2015. The remaining 60 patients were excluded because they 
did not fit with our inclusion criteria (age, denial of consent, 
disagreement between endoscopic and histopathologic 
findings, dropout). The selection criteria included: (a) adult 
patients 18 years or older from both sexes who are willing to 
participate and to give an informed consent; (b) patients within 
the clinical spectrum consistent with IBD that was confirmed 
both endoscopically and histopathologically. The exclusion 
criteria included: (a) patients who have a discrepancy between 
endoscopic and histological assessments, making it difficult 
to establish and confirm a diagnosis of UC or CD; (b) patients 
who have an indeterminate colitis by histopathology.

All enrolled subjects were subjected to full history 
taking, stressing symptoms related to IBD, such as chronic 
diarrhea, weight loss, joint manifestations or other autoimmune 
associations. Subjects were given a full clinical examination, 
and we assessed and analyzed body mass index (BMI), complete 
blood count, CRP by ELISA, qualitative fecal calprotectin 
by ELISA and stool culture for Shigella on MacConkey agar 
supplemented with xylose and for E-coli on MacConkey 
agar containing sorbitol. Colonoscopy, terminal ileoscopy, 
and colonoscopic biopsy were performed for histopathology 
diagnosis, and quantitative gene expression of Th17-associated 
gene, CAMP, Elafin and SLPI by real-time PCR. SIRT-1 protein 
level expression was assessed by western blot. 
Real Time PCR

Colonic mucosal tissues of both studied groups were 
homogenized and RNA was extracted with an RNAeasy Mini 
Kit (Qiagen). Out of the total RNA from each sample, 1000 ng 
was used for PCR amplification using ViPrime One step RT-
qPCR 2X SyberGreen Mix, HRoxin a 48-well plate using the 
Step One instrument (Applied Biosystem, USA) as follows: 
15 minutes at 50ºC for cDNA synthesis, 10 minutes at 95ºC 
for enzyme activation followed by 40 cycles of 15 seconds 
at 95ºC, 20 seconds at 55ºC and 30 second at 72ºC for the 
amplification step.. Changes in the expression of each target 
gene were normalized relative to the mean critical threshold 
(CT) values of GAPDH as a housekeeping gene by the ΔΔCt 
method. We used 1 μM of both primers specific for each target 
gene. Primers sequence specific for each gene demonstrated 
in Table (1).

Table 1.
Primers sequence specific for each gene

Target
gene Primer sequence: 5`- 3` Gene bank

accession number

IL-17A F: CTGTCCCCATCCAGCAAGAG
R: AGGCCACATGGTGGACAATC NG_033021.1

CAMP F:TGCCCAGGTCCTCAGCTAC
R:GTGACTGCTGTGTCGTCCT NM_004345.4

Elafin F:CGTGGTGGTGTTCCTCATC
R:TTCAAGCAGCGGTTAGGG S78387.1

SLPI F: CCTGCCTTCACCATGAAGT
R:CCAAATGTCAGGAATCAGAC NG_028137.1

GAPDH F:CTCTACTGGCGCTGCCAAGGCT
R: GTCCACCACTGCACGTTGG NT_009759.16
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Western blotting
The antibody used was antigen affinity-purified 

polyclonal sheep IgG anti-human SIRT1 (R&D Systems, 
Cat N0: AF7714). Colonic mucosal tissue was subjected to 
a protein extraction procedure using ReadyPrepTMprotein 
extraction kit (BIO-RAD, Catalog #163-2086). Protein was 
separated by SDS-PAGE on 4%-20% polyacrylamide gradient 
gels. After incubation in 5% non-fat dry milk, Tris-HCL, 0.1% 
Tween 20 for 1hr, the SIRT1 polyclonal monoclonal antibody 
was added to one of the membranes containing specimen 
samples and incubated at 4 ̊C overnight. Appropriate secondary 
antibodies were incubated for 2hr at room temperature. After 
the antibodies were washed twice in 1xTBS-T,  we performed 
densitometric analysis of the immunoblots to quantify the 
amounts of SIRT1 against a control sample by total protein 
normalization by image analysis software on the ChemiDoc 
MP imaging system (version 3) produced by Bio-Rad 
(Hercules, CA).

The statistical analysis was performed using SAS 9.2 
for windows 7. Baseline characteristics were summarized 
as frequencies and percentages for categorical variables and 
as mean±SD for continuous variables. Student’s unpaired 
and paired t-tests were used to compare two groups for data 
with normal distribution. Differences of continuous variables 
departing from the normal distribution were tested by the 
Mann-Whitney U-test. Group comparisons with respect to 
categorical variables are performed using chi-square tests 
or, alternatively, Fisher’s exact test when expected cell 
counts were less than 5. Prediction model was performed 
for calculating predicted probabilities. A probability value of 
P<0.05 was considered statistically significant.

Results
A total of 40 study patients and controls who underwent 

complete colonoscopic examination and who complained of 
abdominal pain, bleeding, diarrhea and constipation were 
enrolled in this study. Demographic data of all subjects 
are shown in Table 2. There was no statistically significant 
difference in either age or sex distribution between the two 
groups. The control group showed a statistically significant 
higher mean BMI than did the patient group (P=0.001). The 
assessment of clinical manifestations in the patient group 
revealed that all patients complained of diarrhea, 60% had 6 or 
more motions per day, and of that 60%, 8 patients complained 
of passage of blood in stools. While 75% of the control group 
complained of diarrhea, all of them had fewer than 6 motions 
per day and none of them complained of passing blood in 
stools.

All patients complained of abdominal cramps, while 
only 18(90%) of the control group experienced this complaint. 
All patients and half of the control group complained of easy 
fatigability. Hip joint pain was reported in 80% of the patient 
group while it was present only in 2(10%) cases of the control 
group. Assessment of the distribution of joint pain showed 
that 87.5% of the patient group who experienced joint pain 
complained of pain in two or more big joints, while only 2 
cases in the control group experienced pain in only the hip 
joint (Table 3).

All the study group cases were negative for ova and 
parasites by stool analysis or Shigella and E coli by stool 
culture. Fecal calprotectin was tested and it was positive in 
70% of the study group and negative in the control group. 

Both TLC and CRP were significantly higher in the 
patient group compared to the control group (Table 4). The 
colonoscopic findings and histopathological results of the 
patient group showed that 18 cases were diagnosed as UC and 
2 cases were diagnosed as CD (Table 5). 

The expression of the four studied genes—elafin, SLPI, 
CAMP and Th17-associated gene—by relative quantification 
was higher in the patient group than in the control group (Table 
6). In patients with severe disease, the levels of elafin, CAMP 
and SLPI were higher than those in patients with mild to 
moderate disease, and this difference is statistically significant 
(P<0.001 in all cases). No statistically significant difference 
was detected between two groups of patients regarding the 
IL17 level (Table 7, Fig. 1).

Table 2. 
Demographic data of both studied groups

Variable Patient group Control group P

Age (years) 33.8±9.88 37.05±9.04 0.28

Sex(males/females) 16 / 4 11 / 9 0.17

BMI 25.0±3.3245 29.15±3.065 0.001

Table 3.
Clinical features of both studied groups

Clinical parameter Patient group Control group
Diarrhea 20 (100%) 15 (75%)
Severity of diarrhea
< 6 motions per day (mild to
moderate disease)
6 or more motions per day 
(severe disease)

8 (40%) 15 (75%)

12 (60%) 0

Blood in stool 8 (40%) 0
Constipation 0 3 (15%)
Abdominal cramps 20 (100%) 18 (90%)
Easy fatiguability 20 (100%) 10 (50%)
Joint pain 16 (80%) 2 (10%)
Extent of arthralgia
Single joint
2 or more joints

2 (12.5%) 2 (100%)

14 (87.5%) 0

Table 4.
Blood tests in both studied groups

Variable Patient group Control group P
Hb (g/dL)    10.95±1.328     11.61±1.8 0.19
TLC (×103/cmm)    13.85±1.56     6.01±1.12 <0.001
CRP (mg/L)    51.9±9.60      6.7±1.94 <0.001
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We examined genes of patients in the study group who 
experienced pain in only one joint and those who experienced 
pain in two or more big joints, and the results showed higher 
levels of elafin, CAMP and SLPI in those who experienced pain 
in two or more big joints, and this difference was statistically 
significant (P<0.001 in all cases). No statistically significant 
difference in the IL-17 level was detected between the 2 
groups of patients (Table 8. Fig. 2). A positive correlation was 
found between SLPI and elafin in the patient group (r= 0.8325 
P<0.001; Fig. 3). A statistically significant positive correlation 
was reported as well between CAMP levels and elafin levels in 
the study group of IBD patients (r=0.6842, P<0.001; Fig..4). 
In addition, CAMP levels had a positive correlation with SLPI 
levels in the patient group (r=0.6373, P<0.001; Fig. 5). The 
highest expression of SIRT-1 was found in severe cases of 
IBD and the lowest expression was demonstrated in control 
subjects (Fig. 6). A statistically significant positive correlation 
was detected between IL-17 levels and SIRT-1 levels in the 
study group of IBD patients (r=0.7822, P<0.001). 

Table 5.
Colonoscopic findings and histopathological results of the cases

Colonoscopic findings Patients

UC
Erythema and erosions in rectum (proctitis)                                           
Erythema and erosions up to the splenic flexure 
(left sided colitis)
Loss of the fine vascular pattern
Pseudopolyps
Ulcers

15 (75%)
14 (70%)

18 (90%)
10 (50%)
15 (75%)

CD
Serpiginous ulcers with cobblestone appearance in
left colon
Small discrete aphthous ulcers with normal adjacent
mucosa in left colon

1 (5%)
1 (5%)

Histological findings

UC
Crypt abscesses
Crypt branching and shortening
Basal lymphoid aggregates

18 (90%)
3 (15%)
18 (90%)

CD
Focal inflammation and granuloma 2 (10%)

Table 6.
Mean values of expressed genes in both studied groups

Studied genes Patient group Control group P
Elafin 4.157±0.7 0.95±0.4 <0.001
SLPI 2.917±0.588 0.476±0.264 <0.001
CAMP 1.63±0.70 0.018±0.017 <0.001
IL 17 0.357±0.26 0.11±0.04 <0.001

Table 7.
Association between the studied genes and the disease severity

Disease severity Mild to moderate Severe P

Elafin 3.43 (0.317) 4.63 (0.406) <0.001
CAMP 1.139 (0.66) 1.959 (0.53) <0.001
SLPI 2.4 (0.35) 3.26 (0.44) <0.001
IL 17 0.309 (0.21) 0.39 (0.29) 0.482

Fig. 1. The association between (a) elafin, (b) 
SLPI and (c) CAMP levels according to the 
disease severity in the studied group of patients.

Table 8.
Association between the studied genes and the number of painful 
joints

Variable One joint 2 or more joints P

Elafin 3.327 (0.28) 4.51 (0.48) <0.001
CAMP 0.9282 (0.52) 1.93 (0.53) <0.001
SLPI 2.32 (0.22) 3.173 (0.501) <0.001
IL 17 0.307 (0.22) 0.379 (0.28) 0.55

Fig. 2. The association between (a) elafin, (b) SLPI 
and (c) CAMP levels according to the number of 
painful joints in the studied group of patients. 

Fig. 3. The correlation between elafin levels
and SLPI levels in the studied group of patients. 
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Multivariate regression analysis was performed using 
the studied parameters to predict those with IBD among the 2 
groups. Results revealed that age, BMI, IL-17 and CAMP can 
significantly predict the presence of IBD (Table 9).

Discussion
In our research, we studied a group of 20 patients, 

together with 20 subjects served as controls; 2 patients in the 
study group were diagnosed as CD, while 18 were diagnosed 
as UC. Analysis of the age and sex of the study group showed 
that the mean age of patients was 33.8 years, with a significant 
male predominance, which is similar to a finding reported in 
another study done by Brahmania and Bernstein.(19)  Although 
our results may agree with the known IBD peak in the fourth 
decade of life and do not agree with the known female 
predominance, it is important to stress that our patients do not 
represent a random sample of the general population of IBD 
patients and that they were included in our study according to 
specific inclusion criteria. 

The diagnosis of IBD in our study was based on standard 
clinical and endoscopic findings. All patients complained of 
diarrhea, abdominal cramps, easy fatigability; 60% of them 
experienced more than 6 motions per day, 40% showed blood 
in stool, 80% experienced joint pains and 87.5% of them 
complained of pain in 2 or more big joints. The mean CRP level 
was 51.9 mg/L. The mean hemoglobin level was 10.95 g/dl.

Isene et al. concluded that the cumulative prevalence 
of first extraintestinal manifestation (mainly arthritis) was 
16.9%.(20) Dignasset et al. stated that the main symptom of 
UC is visible blood in the stools, which is reported in more 
than 95% of active disease. Rectal urgency, tenesmus and 
occasionally severe constipation represent the classical 
complaints of rectal involvement, while chronic diarrhea with 
nocturnal defecation and crampy abdominal pain are typical 
of left-sided or extensive UC.(21)

Lennard-Jones and Shivananda concluded that patients 
affected by Crohn’s colitis often present a UC-like clinical 
phenotype. Blood or mucopurulent exudates with the stool can 
be seen in up to 40% to 50% of patients with Crohn’s colitis, 
but less frequently than in UC subjects.(22) Other studies, by 
Sands and Van Asscheet, also suggested that chronic diarrhea 
is the most common presenting symptom in classical ileo-
colonic CD, followed by abdominal pain and weight loss.(23,24)

Consistent with the above clinical features, a nested, 
case-controlled study by Melmedet et al. showed that UC 
patients with either non-bloody diarrhea or weight loss as 
onset symptoms have an increased likelihood of subsequent 
change in diagnosis to CD, compared to those with none of 
these risk factors, and might thus warrant further diagnostic 
work-up.(25) This matches Ricaneket et al., in which more than 
50% of the patients presented with symptoms of abdominal 
pain, diarrhea, and blood in stool, mainly in those diagnosed 
as UC; the median CRP level was 26 mg/L in those diagnosed 
as CD and 24 mg/L in those diagnosed as UC.(26) 

In our study, colonoscopic examination showed erythema 
and erosions in the rectum in 90% of cases and erythema and 
erosions up to the splenic flexure in 70% of cases, loss of the 
fine vascular pattern in 90% of the cases, pseudopolyps in 
50%, and ulcers in 75%; one case showed serpiginous ulcers 
with cobblestone appearance in the left colon and another one 
showed small discrete aphthous ulcers with normal adjacent 
mucosa in the left colon. The histological examination of 

Fig. 4. The correlation between elafin levels and 
CAMP levels in the studied group of patients. 

Fig. 5. The correlation between SLPI levels and 
CAMP levels in the studied group of patients. 

Fig. 6. The scanning densitometry results of 
SIRT-1 versus β-actin protein levels in colonic 
tissues of severe (1), moderate (2), mild (3) IBD 
and control tissue subjects (4). 

Table 9. 
Multivariate regression analysis

Variable Estimate Std. Error z- value p-value
Intercept 11.45687 7.42840 1.542 0.1230
IL 17 58.70451 27.03552 2.171 0.0299
Age - 0.07364 0.07473 - 0.985 0.3244
BMI - 0.63515 0.30921 - 2.054 0.0400
CAMP 46.56846 17.5345 1.345 0.0189
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colonic biopsies taken from the patients in our study showed 
crypt abscesses in 90% of the cases, crypt branching and 
shortening in 15% of the cases, basal lymphoid aggregates 
in 90% of the cases, and focal inflammation and granuloma 
formation in 10% of the cases. Geboes and De Hertogh stated 
that one of the main histopathologic differences between CD 
and UC is the microscopic extension of inflammation. In UC, 
it is localized to the mucosa and submucosa, whereas CD is 
characterized by a transmural inflammation. As a result, in 
CD, deep fissuring ulcers may penetrate through the muscle 
layer, resulting in abscesses or fistulas between involved 
segments or adjacent organs.(27)

Cathelicidins are a family of peptides with established 
antibacterial, antiviral and antifungal effects.(28)  Cathelicidin 
plays an important role in the pathophysiology of human disease 
such as Kostmann’s syndrome (a severe congenital neutropenia 
with chronic gingivitis due to the lack of cathelicidin in 
immature neutrophils).(29)  M. Iimura et al. showed that colon 
epithelial cathelicidin expression is critical for barrier function, 
bacterial adhesion and surface epithelial cell damage in vivo.(30)

In accordance with previous reports, we found that the 
CAMP mRNA expression was found to be markedly elevated 
in patients in the study group compared to controls (P=0.00). 
CAMP expression was significantly higher in patients with 
severe disease. The same results were found when we studied 
the association with joint pain; significantly higher expression 
of CAMP was found in those who experienced pain in 2 or 
more big joints (P<0.001). This increase in CAMP levels may 
be due to the inflammatory nature and the breakdown of the 
colon epithelial barrier in IBD. AMPs, like cathelicidins, are 
located at epithelial surfaces. 

Schauberet et al. found that cathelicidin expression was 
significantly increased in inflamed colon mucosa from UC 
patients compared to non-inflamed mucosa in the controls.(31)

During colitis, a delicate equilibrium is established 
between proteases and antiprotease.(32) In inflammatory states, 
proteases injure tissues while protease inhibitors stabilize tissue 
damage and facilitate healing. Elafin and SLPI are protease 
inhibitors that modulate inflammation via its anti-protease 
activity.(33)  In UC patients, elafin and SLPI levels are high and 
may tend to act as a self-protective mechanism against colitis.(34) 
The systemic concentration of these antiproteases in the serum 
is comparably low.(35) The main proteolytic activity for elafin 
and SLPI is directed against human neutrophil elastase, HNE, 
thus, antagonizing excessive elastase release in the inflamed 
tissue. 

Furthermore, both molecules are capable of antagonizing 
various other proteases; Elafin inhibits porcine pancreas elastase 
and proteinase-3, whereas SLPI is also a potent inhibitor of 
trypsin, chymotrypsin, tryptase, chymase and cathepsin G. (36-38)

In the colon, SLPI and elafin have been found in 
the normal epithelium,(39,40) and elafin has been shown 
to be increased in UC.(41) In addition to their function as 
antiproteases, they are effective antimicrobial peptides, being 
active against Gram-positive and Gram-negative bacteria, 
fungi, and viruses.(42,43)

In our study, the elafin and SLPI mRNA expression 
were markedly higher in the study group patients than in 

the controls (P<0.001). There was an association between 
the severity of IBD and both elafin and SLPI levels, where 
both elafin and SLPI mRNA expression were much higher in 
patients with severe disease (P<0.001 for all cases). It was 
also shown that both elafin and SLPI mRNA expression were 
much higher in patients who experienced pain in 2 or more big 
joints (P<0.001).

In our study, there was a positive correlation between 
elafin and SLPI (r=0.8325, P<0.001). CAMP expression levels 
were significantly correlated with SLPI levels (r=0.6373, 
P<0.001). A positive correlation was reported as well as 
between CAMP levels and elafin levels (r=0.6842, P<0.001). 

M. Schmid et al. reported that elafin and SLPI correlated 
with the proinflammatory cytokine IL-8, which has been 
demonstrated to be a good marker for histological inflammation. 
They found also that elafin predominated in the epithelium, 
whereas SLPI was preferentially found in inflammatory cells.(44)

Another cell type that recently caught interest in 
conjunction with IBD is the Th17 cell. This T cell subset 
produces IL-17A, commonly called IL-17, and IL-17F, which 
exist as homo and heterodimers and share 60% amino acid 
sequence identity. Depending on cell type, IL-17 can therefore 
trigger expression of many proinflammatory cytokines, 
including TNF-α, IL-1, IL-6, granulocyte colony-stimulating 
factor, granulocyte-macrophage colony-stimulating factor, 
and chemokines.(45)

In our study, the Th17-associated gene expression was 
found to be higher in the patient group than in the controls 
(P<0.001). IL-17 expression levels were slightly higher 
in patients with severe disease but this difference was not 
statistically significant.

In accordance with our study, Jiang reported that Th17 
cells and Th17-related cytokines (IL-17, IL-21 and IL-22) 
were significantly increased in the intestinal mucosa of active 
IBD patients and may play an important role in disease activity 
and mucosal damage.(46)

There were no statistically significant differences in IL-
17 expression level between those who had pain in 2 or more 
big joints and those who experienced pain in only one joint 
(P=0.55). 

SIRT-1, a NAD+ dependent histone deacetylase, is 
involved in many pathophysiological processes, such as anti-
inflammation, metabolism modulation of cell growth and anti-
carcinogenesis.(47) It regulates inflammation by modulating a 
variety of pro-inflammatory mediators.(48)

A significant increase in TNF-α, IL-6, IL-1β, IFN-γ and 
IL-17 with suppression in TIMP-3 and SIRT-1 mRNA level was 
observed during the Dextran Sodium Sulfate (DSS) exposure 
phase to induce IBD in animals, which reverts to normal towards 
the remission phase. Treatment with resveratrol, a SIRT-1 
activator, significantly elevated SIRT-1 and TIMP-3, suppressed 
TNF-α converting enzyme (TACE) mRNA expression, and was 
associated with amelioration of disease.(49)

In our study, the levels of SIRT-1 mRNA expression were 
found to be higher in the patient group compared to controls 
(P<0.001). SIRT-1 levels were slightly higher in patients 
with severe disease, but this difference was not statistically 
significant (P=0.52). Additionally, there was a significant 
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positive correlation between IL-17 levels and SIRT-1 levels 
in patients (r=0.7822, P<0.001). This coincided with a recent 
study, which reported that Sirt1, when adjusting the pattern 
of cellular metabolism to nutrient availability, can regulate 
many metabolic functions including DNA repair, genome 
stability, inflammatory response, apoptosis, cell cycle, and 
mitochondrial functions.(18) However, our study disagreed with 
another study that strongly emphasized the involvement of 
TACE in colon inflammation and suggested that inhibition of 
TACE directly or indirectly via SIRT-1 activation ameliorates 
colitis.(49)

Multivariate regression analysis was performed using 
the studied parameters to predict those with IBD among the 
studied groups, and our results revealed that age, BMI, IL17 
and CAMP can significantly predict the presence of IBD. This 
agrees with Lukás, who reported that the strongest predictors 
of disease course in CD and UC are the age at diagnosis, 
disease location and smoking habit.(50)

In conclusion, we can apply the biochemical markers 
IL-17, CAMP, Elafin, SLPI and SIRT-1 for the early diagnosis 
and treatment intervention of IBD. Our study may reveal a 
novel pathogenic mechanism linking the NAD-dependent 
deacetylase Sirt1 and its modulation of IL-17 in IBD.
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