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Abstract: Background: Crohn’s disease (CD) and ulcerative colitis (UC) are well defined phenotypes of chronic
inflammatory bowel diseases (IBD). A mechanism of inflammation in these diseases is partially controlled by
intestinal dendritic cell (DC). In this study we observed a mature CD83*DC in colonic bioptic samples, and its
correlation with disease phenotype and activity. Methods: There were 219 subjects included in the study: 100
with UC, 44 with CD and 75 healthy subjects. Colonic biopsy specimens were incubated with primary antibody
Anti-CD83. Intraepithelial CD83*DC were counted per 100 enterocytes. Presence of CD83*DC was analysed
according type of IBD, histopathologic inflammation activity and treatment outcome. Results: The presence of
mature CD83*DCs (0, 21) significantly differed among disease types of IBD (p=0.001), histologic inflammation
activity (p=0.049) and applied therapy (p=0.001). The odds for CD83*DC presence was 5.2 times higher in CD
group than in control/UC group. The odds for CD83*DC presence was 2.6 times higher in subjects without
inflammation or chronic inflammation than in acute inflammation. It was also 3.7 times higher in subjects
without therapy. The cut-off value 0.5 CD83*DC (Rock analysis area=0.699; SE 0,046,p<0.001;95%CI:0.609-0.788)
had been assessed as a differentiation marker between UC and CD. Conclusion: Presence of CD83*DC could
be used as a possible parameter in distinction between UC and CD, as well as predictor of inflammation activity
and treatment outcome.

Keywords: CD83*dendritic cell; ulcerative colitis; Crohn’s disease

1. Introduction

Crohn's disease (CD) and ulcerative colitis (UC) represent the two main phenotypes of
inflammatory bowel diseases (IBD), which are characterized by chronic inflammation of the entire or
of specific parts of gastrointestinal system. Both phenotypes share similar pathophysiologic
mechanism and clinical presentation. The real etiopathogenesis is still incompletely understood [1].
It is known that genetic predisposition, along with microbiologic intraluminal factors and
environmental factors determine the onset, as well as the course of the disease [2,3]. This fine
mechanism of regulation of chronic inflammation is, at least in part, controlled by intestinal dendritic
cell (DC) [4]. This cell controls, “feels” and catches an intraluminal antigen, and transports it to the
lymphatic tissue [4]. Therefore, its role is balancing of the response to the luminal antigen [4].
Disturbing this fine balance between the tolerability and the active immunologic response are is the
crucial step in IBD pathogenesis [5,6]. DC is the main population of antigen-presenting cells in lamina
propria [7-9]. Besides lamina propria, these cells are present in lymphoid aggregates of small intestine
[10]. In specimens of colonic and rectal biopsies, an immature HLA-DR+lin- DC of CDI1lc+
subpopulation is identified, which, through maturation, obtains phenotype of CD83* mature DC
[11,12].

At the present, widely accepted pathophysiologic model of DC role proposes that immature DC
continuously enters the mucosal lamina propria, Peyer’s patches and lymphoid follicle’s of colon. It

© 2024 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202401.2207.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 31 January 2024 doi:10.20944/preprints202401.2207.v1

2

becomes more mature and positions itself in different parts of the colon, depending on expression of
specific cytokines [13,14]. After transporting the antigen through epithelial cells, or uptaking
apoptotic particles of epithelial cells, it travels to the mesenteric lymph nodes or intrafollicular
regions in the form of activated, mature cell. This migration is associated with cytokine receptors for
T zone of lymph node, such as CCR7. This ‘ready’ but still inert DC can stimulate a differentiation of
a T cell into a regulatory T cell, which, in turn, mediates as tolerant observer after the encounter with
antigen. Intestinal stromal cells can also create suppressive environment which stimulates DC to steer
a differentiation of T lymphocytes into regulatory T lymphocytes. Contrary to this response to
»innocent “antigen, mucosal pathogens initiate active local and systemic immunologic response. The
initial contact of pathogen with epithelial cells, its cell components, adherent DC or macrophages
include recognizing microbial pathogen-associated molecular pattern (PAMP) or pattern recognition
receptor (PPR), such as TLR receptors [15-18]. TLR signalling from epithelial cells results in
production of inflammatory cytokines and chemokines such as IL-1, IL-8, IL-6, TNFa, CCL5 and
CCL20, which attract and activate neutrophils, macrophages and DC [19]. Beside this intermediate
pathway, DC can be activated directly by pathogens through TLR and other surface receptors. This
causes a complete cell activation with high level of expression of MHC, costimulatory and adhesive
molecules and cytokines. A phenotype of consequent T lymphocyte response is either directly or
indirectly determined by the type of host-pathogen contact. Signals which DC receive directly from
pathogens and tissue signals on the site of contact in lymph nodes during the first contact of
»priming” T lymphocytes will activate specific DC subpopulation (characterized by expression of
specific PPR), which then determines the type of response to pathogen: either toleration or active
defence response [20-23]. It is evident that the function of mucosal DC and its subpopulations is
regulated by local microenvironment which includes immunologic cells as well as luminal bacteria
[24]. All these factors take part in maintaining intestinal homeostasis. However, certain functions of
DC and its subpopulations still remain unknown, and further studies are warranted to obtain more
information regarding factors which regulate the intestinal inflammation.

The aim of this study is to assess the impact of applied therapy, level of inflammation in biopsy
specimen and phenotype of inflammatory bowel diseases on presence of mucosal mature CD83*
dendritic cell in colonic biopsy samples.

2. Methods

2.1. Subjects

In this study, there were 219 subjects included, older than 18. They underwent colonoscopy
during two-year period, from 2015 to 2017, at Gastroenterology clinic of ,Polyclinic for internal
medicine, gynaecology and psychiatry “J&J MEDICI “. The subjects were divided into three groups:
1) subjects with IBD diagnosis, currently without therapy; 2) subjects with IBD who take azathioprine
or anti-TNF therapy for at least 6 months, but do not take corticosteroids for at least 6 weeks; 3)
healthy subjects in control group. The diagnosis of UC was based on ECCO guidelines from year
2008, 2012 and 2018 [25-27]. CD diagnosis was based on ECCO guidelines from year 2010, 2016 and
2018 [27-29].

There were 100 subjects with UC. Among them, 68 were without therapy, 15 on azathioprine
and 17 on anti-TNF. There were 44 subjects with CD. Among them, 43 were without therapy, 13 on
azathioprine and 12 on anti-TNF. In control group, there were 75 healthy subjects.

2.2. Endoscopy

Colonoscopy was performed with the VP 3500HD endoscopic video processor with an XL 4450
light source and EC530 and EC600 endoscopes (Fuji, Japan). In UC subjects Mayo endoscopic Subscore
(MES) was used as index of endoscopic assessment of disease activity [30,31]. In CD subjects, The
simple endoscopic score for Crohn’s disease (SES-CD) was used as index of endoscopic assessment of
disease activity [31-33].
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2.3. Fecal Calprotectin

Faecal calprotectin level was measured in stool sample once in each subject during ten-day
period prior to his/her colonoscopy. Calprotectin concentration (upg/g) was assessed by
immunoturbidimetric method (Buhlmann laboratories AG, Schonenbuch, Switzerland) on device
Beckman-Coulter AU 168 (Beckman Coulter Inc, USA).

2.4. Colonic Biopsy Samples Analysis

Colonic biopsy samples of subjects with UC and CD were taken from sites of endoscopically
visible disease. For UC, this was the descending colon, and for CD, it was the ascending colon. In the
control group, biopsy samples were taken from the descending colon.

a) Histologic analysis

Bioptic samples of colonic mucosa were fixated in 4% buffered formaldehyde for 24 hours, then
washed in 0.1 M phosphate buffer and, after dehydrating, embedded in paraffin at 56° C. They were
cut in 4 micrometers wide slices and attached to positively charged slides (Superftost plus, Thermo
Scientific, Waltham, MA, SAD). For staining, standard hemalaun-eosinophilic (HE) was used in
automatic staining device HE 600 (Ventana, Tucson, Arizona, USA). Stained samples were analysed
using light microscope Olympus BX41. Histopathologic results were divided in three groups: acute
inflammation, chronic inflammation and no inflammation.

b) Immunohistology analysis

Immunohistochemical analysis was performed in device Bench Mark ULTRA IHC/ISH Staining
Module (Ventana, Tucson, Arizona, USA) with positive control. After deparaffinization in xylol and
rehydration through alcohol descending concentrations, the slices were cooked in EDTA pH 8.2
buffer for 10-30 minutes. Endogenous peroxidase was inactivated by incubation in H202. After that,
the slices were washed out in phosphate buffer solution (PBS) and incubated in primary antibody
Anti-CD83 ab205343 (Abcam, Cambridge, UK) in moist atmosphere for 32 minutes. After washing
out in PBS, the slices were incubated in system for secondary detection Ultraview Universal DAB
DEtection Kit (Ventana, Tucson, Arizona, USA). Stained samples were analysed using light
microscope Olympus BX41. In areas with the most intensive staining, intraepithelial mature CD83*
DC were counted per 100 enterocytes (Figure 1).
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Figure 1. Light microscopy of CD83* DCs (Olympus BX41; magnification x40). Cytoplasmically

brown-stained, irregularly shaped, CD83" cells in close contact with the crypt epithelium.

2.5. Statistic Analysis

All data analysis was performed with SPSS 20. As the Shapiro-Wilk test indicated statistically
significant deviation from the normal distribution of all numeric variables, the median and
interquartile ranges were used. Statistical significance of the differences in categorical demographic
and clinical characteristics was calculated by the chi-square (x?) test and Fisher’s exact test. Analysis
of the statistical significance of differences in CD83* DC number among the three study groups was
performed with the Kruskal-Wallis’s test. Post hoc analysis was performed with the Mann-Whitney
test. In our analysis, we also used binary logistic regression.

Statistical significance was set to p<0,05, and all confidence intervals were given at 95%.

3. Results

3.1. All Subjects

There were 219 subjects included in this study, all older than 18. Among them, 100 (46%) had
UC, 44 (20%) had CD and 75 (34%) were in control group. There were 113 male (51%) and 106 (49%)
female subjects. The age median was 40 years (Q1-Q3:31-55 y; min-max:15-80 y) (43.7+15.6 y).

Groups with a different presence CD83*DC (0, 21) were adjusted according to age (p =0.889) and
sex (p=0.419) (Table 1).
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Table 1. Correlation between CD83‘DC presence (0; 21) and age, sex, type of disease, histopathology
inflammation pattern and therapy; univariate logistic regression.

CD83DC presence
0 21 p OR@95%CI) pc
Age (years) 39,5 40 0,889
(30-59; 15-79)(31-54;18-80)
Sex
Male 32 (57) 81(50) 0,419°
Female 24 (43) 82 (50)
Group of disease 0.001°
Controlt 17 (30.4) 58 (35.6) 0,002
ucC 36 (64.3) 64 (39.3) 0.513 (0.26-1.0)0,059
CD 3(54) 41 (25.3) 4 (1.1-14.6) 0,035
<0.001°
UCt 36 (92) 64 (61) 7.8 (2.2-27) 0,001
CD 3(8) 41 (39)
0.003"
Histopathology inflammation pattern 0.049°
Acutet 25 (44.6) 44 (27) 0.052
No infl. 21 (37.5) 79 (48.5) 2.1(1.1-4.3) 0.030
Chronic 10 (17.9) 40 (24.5) 2.3 (0.97-5.3) 0.058
0.086°
Acutet 25(71) 44 (52)
Chronic 10 (29) 40 (48)
0,022°
No infl. Chronic 31 (55) 119 (73) 2.2 (1.2-4.1) 0,015
Acutet 25 (45) 44 (27)
Therapy 0.001°
Not 51 (91) 111 (68) 4.8 (1.8-12.7) 0,002
Yes 5(9) 52 (32)

Continuous data are presented as the median (interquartile range, min-max), and categorical data are presented
as the number (percentage). * Mann Whitney U test ® x2 test © logistic regression treference level.

The presence of mature CD83* DCs (0, 21) significantly differed among disease types (p=0.001).
In CD83*DCz1 group number of UC subjects was 1.6 times lower and number of CD subjects was 4.7
times higher than in CD83*DC=0 group. The odds for CD83*DC presence are 4 times higher in CD
group than in control group (OR:4; 95%CI:1.1-14.6; p=0.035). Analysing the number of subjects with
UC and CD (without controls) in groups with different CD83*DC presence (0, 21), we found alse a
significant difference (0, 21) (p<0.001). There were only 8% CD subjects without CD83*DC. The odds
for CD83*DC presence were 7.8 times higher in CD group than in UC group (OR:7.8; 95% CI:2.2-27;
p<0.001). (Table 1).

The presence of mature CD83* DCs (0, 21) significantly differed among subjects with specific
histologic inflammation type (p=0.049). There were 1.7 times less subjects with acute inflammation in
CD83*DC=>1 group and 1.7 times more subjects with acute inflammation in CD83*DC=0 group. The
odds for CD83*DC presence (CD83*DCz>1) in subjects without inflammation were 2.1 times higher
than in those with acute inflammation (OR=5.9;95%CI:1.1-4.3; p=0.030). There was no significant
difference between the number of subjects with acute and chronic inflammation (p=0.086). But the
odds for CD83*DC presence were 2.2 times higher in subjects without or with chronic inflammation
than in those with acute inflammation (OR=2.2; 95%CI:1.2-4.1; p=0.015) (Table 1).

The presence of mature CD83* DCs (0, 21) significantly differed among subjects according to
applied therapy (p=0,001). There were 3,6 times more subjects with CD83*DSx1 than those with
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CD83*DS=0 in the group with therapy. The odds for CD83*DC presence were 4.8 times higher in subjects
who had been on therapy than in those who hadn’t (OR=4.8;95%Cl:1.8-12.7; p=0.002) (Table 1).

A multiple logistic regression was then performed, with CD83*DC (0, 1) as dependent variable
and subjects' groups (combined controls and UC; CD), histopathology (combined chronic and no
inflammation; acute inflammation) and therapy (no; yes) as independent variables. All three
variables have shown statistically significant correlation with CD83+DC (0, 1) in multivariate logistic
regression. The odds for CD83*DC presence were 5.2 times higher in CD group than in combined
control/UC group. The odds for CD83*DC presence were 2.6 times higher in subjects without
inflammation or with chronic inflammation than in those with acute inflammation. It was also 3.7
times higher in subjects without therapy than in those on therapy (Table 2).

Table 2. Multivariate logistic regression for DC presence.

Independent variables OR (95%CI) p?
Subjects’ groups Control and UC+ 5.2 (1.4-18.6)0.011
CD
Histopathology = No inflammation and chronic 2.6 (1.3-5.2) 0.005
Acutet
Therapy Not 3.7 (1.3-10.2)0.012
Yea

a]ogistic regression treference level.
g g

Using Rock analysis for assessment of CD83*DC number as a differentiation marker between
UC and CD, we got a cut-off value of 0.5, with sensitivity and specificity of 93,2% and 36,4%

respectively (Figure 2).
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Figure 2. Rock analysis curve for assessment number of CD83*DC as a differentiation marker between
UC and CD (area = 0,699; SE 0,046; p<0,001;95%CI:0,609-0,788).

Analysing the number of CD83*DC according to the type of disease shows that only 7% subjects
with CD had n CD83+DS/ 100 e <0,5 (Table 3).
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Table 3. Number of CD83"DC according to the type of disease.

uc CbD
(n=100) (n=44)
CD83'DS > 0,5 64 (64)41 (93)0,001a
CD83*DS<0,536 (36) 3 (7)

Categorical data are presented as the number (percentage). * X2 test.

3.2. Ulcerative Colitis Subjects
The presence of mature CD83* DCs (0, 1) was also analysed separately in UC group (Table 4).

Table 4. Correlation between CD83'DC presence (0; 21) and age, sex, MES, histopathology,
calprotectin and therapy in UC subjects; univariate logistic regression.

CD83*DC presence
0 21 p OR (95%CI) pc
Age (years) 44 40 0,530
(31-61.5;15-79)(32-55;19-75)
Sex
Male 20 (55) 30(47) 0.532b
Female 16 (44) 34 (54)
MES
Inactive disease and mild activity 7 (19.4) 34 (53)  0.00204.7 (1.8-12.2)0.002
MES 0,1
Moderate activity and severe activit
MZS 3t Y 29(81) 30 (47)
Histopathology
No inflammationt 3(8.3) 12 (18.8) 0.079°
Chronic 9 (25) 24 (37.5)
Acute 24 (66.7) 28 (43.8)
No inflammation/ chronic inflammation ~ 12(33) 28(44) 0.046° 2.6 (1.1-6) 0.030
Acutet 24(67) 36(50)
Calprotectin
12-146 6 (16.7) 19 (29.7) 0.555b
147-550 10(27.8) 15 (23.4)
551-1799 6(16.7) 9 (14.1)
1800 14 (389)  21(32.8)
Therapy
Not 31 (86) 37(58) 0.007° 4.5 (1.6-13) 0.006
Yes 5 (14) 27 (42)

Continuous data are presented as the median (interquartile range, min-max), and categorical data are presented
as the number (percentage). * Mann Whitney U test ® x2 test < logistic regression treference level.

The presence of mature CD83*DCs (0, >1) significantly differed among different endoscopy
scores (MES) (p=0,002). The odds for DC presence (CD83*DC=>1) were 4,7 times higher in subjects
with MES 0 or MES 1 than in subjects with MES 2 or MES 3 (OR: 4,7;95%CI=1,8-12,2; p=0,002). The
presence of mature CD83* DCs (0, 21) also significantly differed among those with acute
inflammation and those with chronic or no inflammation (p=0,046). The odds for CD83*DC presence
was 2.6 higher in chronic or no inflammation group than in acute inflammation group (OR:2,6;
95%CI=1,1-6; p=0,013). There was no significant correlation between presence of CD83*DC (0, 1) and
calprotectin level (p=0,555). The presence of mature CD83* DCs (0, >1) significantly differed according
to whether therapy is applied or not (p=0,007). We found 3 times more subjects with CD83*DC=1 who
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had been on therapy (azathioprine, antiTNF) than those who hadn’t. The odds for DC presence were
4.5 times higher in subjects on therapy in comparison to those without therapy (OR: 4,5;95%CI=1,6-
13; p=0,006). Subjects’ groups with different CD83*DC presence didn’t differ according to gender
(p=0.532) or age (p=0.530) (Table 4).

A multivariate logistic regression confirmed the combined effect of MES and histopathologic
results on CD83*DC presence. The odds for CD83*DC presence were 5 times higher in group with
MES 0,1 and with no/chronic inflammation than in group with MES 2,3 and with acute inflammation
(OR:5;95%CI 1,4-17,5; p=0,012), adjusted for therapy (Table 5).

Table 5. CD83*DC presence in UC subjects; multivariate logistic regression.

Independent variables  OR (95%CI) p=

MES-PHD 0t 5(1,4-17,5) 0,012
1
Therapy Not2,2 (0,61-8,5)0,229
Yes

a]ogistic regression treference level.

The presence of mature CD83*DCs (0, 1) significantly differed among subjects' groups on
different therapy (p<0,004). There was a statistically equal number of subjects without (46%) and with
(54%) CD83*DC among UC subjects who were not on therapy. Number of subjects without CD83-DC
in group with no therapy was 2 times higher than in control group, 3.5 times higher than in group on
azathioprine, and 2.6 times higher than in group on anti- TNF. (Table 6).

Table 6. Analysis of UC subjects with different therapy.

Healthy subjects Therapy
No therapyAzathioprineAnti TNF
CD83*DC 0.0042
0 17(23) 31(46) 2(13) 3(18)
>1 58(77) 36(54) 13(87) 14(82)

Categorical data are presented as the number (percentage). @ X2 test.

3.3. Crohn's Disease Subjects

Crohn's disease group has only 3 subjects without CD83+DS, 15 subjects with one CD83*DS and
26 subjects with CD83DS = 2 — 10. Therefore, we divided them in two groups: CD83DS < 1 (n=18)
and CD83DS > 1 (n=26), and analysed according to different features (Table 7).

Table 7. Correlation between CD83*DC presence (<1, >1) and age, sex, SES-CD, histopathology,
calprotectin and therapy in CD subjects; univariate logistic regression.

CD83*DC presence
<1 >1 p OR(95%CI) pc
Age (years) 36.5 38.6 0.879
(29-42;15-79)(27-52;18-64)

Sex

Male 7 (39) 13 (50) 0.176°
Female 11 (61) 13 (50)
SES-CD

<59 4 (22) 18 (69) 0.006° 7.9 (2-31) 0.004

>5,9t 14 (78) 8 (31)

Histopathology
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No inflammationt 1(5.6) 9 (34.6) 0.004°
Chronic 5(27.8) 12 (46.2)
Acute 12 (66.7) 5(19.2)
No inflammation/ chronic inflammation 6 (33) 21 (81) 0.004° 8.4 (2.1-33) 0.003
Acutet 12 (67) 5(9)
Calprotectin
<449 4 (22) 18 (69) 0.006° 7.9 (2-31) 0.004
>449+t 14 (78) 8 (31)
Therapy
No 15 (83) 4 (15)
Yes 3(17) 22 (85)

Continuous data are presented as the median (interquartile range, min-max), and categorical data are presented
as the number (percentage). * Mann Whitney U test ® x2 test < logistic regression treference level.

The presence of mature CD83*DCs (<1, >1) significantly differed between different endoscopy

scores SES-CD (p=0,006). The odds for CD83*DC>1 were 7,9 times higher in
SES-CDs5,9 group than in SES>5,9 group (OR=7,9; p=0,006). The presence of mature CD83*DCs (<1,
>1) also significantly differed regarding calprotectin level. There were 3 times more subjects with
CD83DC>1 than CD83*DC<1 in group calprotectin value <449 ug/g (p=0,006). The odds for
CD83*DC>1 were 7,9 times higher in subjects with calprotectin level <449 pg/g than in those with
calprotectin level >449 ug/g (OR=7,9; p=0,006).
In addition, the presence of mature CD83DCs (<1, >1) significantly differed between the group with
acute inflammation and the groups with no inflammation and chronic inflammation. (p=0,004). The
odds for CD83*DC>1 were 8.4 times higher in subjects’ group without or with chronic inflammation
than in group with acute inflammation (OR=8,4; p=0,003). Most of the subjects with CD83DC>1 was
on therapy. Subjects’ groups with different CD83*DC presence didn’t differ according to gender
(p=0.176) or age (p=0.879) (Table 7).

There was significant difference in CD83*DC presence (<1;>1) between healthy subjects and CD
subjects on any type of therapy (x2=22.4; p<0.001; Cramer's V=0.434). All the subjects on anti-TNF had
CD83*DC > 1. The number of subjects with CD83*DC> 1 was 3.7 times higher in those on azathioprine
than in those without therapy, and it was 1.6 times higher than in healthy subjects (Table 8).

Table 8. Analysis of CD subjects with different therapy.

Healthy subjects Therapy
No therapyAzathioprineAnti TNF
CD83-DC <0.001=
<1 40(53) 15(79) 3(23) 0(0)
>1 35(47) 4(21) 10(77) 12(100)

Categorical data are presented as the number (percentage). 2 X2 test.

4. Discussion

In this study we have analysed the presence of CD83*DC in colonic biopsy specimens of CD and
UC patients, and we found that the presence was higher in CD than in UC subjects. There were few
previous studies which analysed mature DC presence in different IBD types. Middel and Baumgart
have alse proved an increased number of CD83* DC in tissue of patients with CD and UC. Thise
study showed the increased number of cells which expressed costimulatory molecules such as CD40,
CD80, CD83 and CD86 in mucous tissue of CD, but also in those of UC patients [34-36]. Radwan and
al. had primarily compared both IBD types with control group of healthy subjects, assessing the
number of mucosal mature DC grown in cell culture; a significantly higher presence of mature DC
was observed in both IBD groups compared with that of controls. [37]. On the other hand, the
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Radwan-Kwiatek's studies of DC in blood had shown a significantly decreased number of immature
cells, which was explained as the result of cells migration into the inflamed intestinal tissue. This
cells’” presence decrease correlates well with severity and extent of inflammation process [38].
Baumgart and al.-hawe reported that in IBD patients a low expressing of costimulating molecule CD86
in DC in peripheral blood had been found, and CD83 expressing was had been absent [36]. Velde and
al. reported similar results, as well as Middel and al., while Bell and al. in their study did not prove
statistically significant difference in CD83+DC, regardless of existing difference in DC number median
[11,12,34].

When we had analysed subjects according to the presence of CD83*DC in specific histologic
inflammation type, we found that this presence was higher in subjects with chronic inflammation or
no inflammation than in those with acute inflammation. Besides, there was significantly lower
presence of CD83*DC in subjects’ group with histopathological signs of acute inflammation than in
healthy controls. Until now, only Bates and al. reported results from mice colitis model study, in
which CD83*DC role had been studied in different levels of inflammation. Their results showed that
loss of CD83 in DC would lead to the worsening and acutisation of inflammation level in colitis model
[39]. Middel and al., comparing CD 83*DC number in areas of active vs. non-active inflammation of
the same patient, found a higher number of CD83*DC in samples with active inflammation [34]. In
the study conducted by Bell and al. a difference in DC number median had been found between
different histopathologic levels of inflammation; however, it wasn't statistically significant [11].

Assessing the number of CD83DC as a differentiation marker between UC and CD in our study,
we got a cut-off value of 0.5 CD83*DC, with sensitivity and specificity of 93,2% and 36,4%
respectively. We showed that only 7% of subjects with CD had n CD83*DS<0,5. There are no earlier
studies which assessed a DC number as a differentiation marker between UC and CD.

We had also analysed a relationship between CD83*DC presence and applied therapy in study
subjects and found a significantly higher presence in those who were on therapy. In the study of Silva
and al. the influence of different therapy on CD83*DC number in patients with CD had been analysed;
the DC number was decreased significantly only in patients treated with systemic corticosteroids
[40].

4.1. Ulcerative Colitis Subjects

According to our results, subjects with acute inflammation had significantly lower presence of
CD83DC compared to those with chronic or no inflammations. In previously mentioned study of
Bates and al., a role of CD83 molecule in regulation of immunologic homeostasis was proposed: a
loss of CD83 in DC had worsened the inflammation in colitis model [39]. Their results were based on
mice colitis model [39]. It was also proved that DC isolated from lamina propria in mice had
significantly decreased expression of maturation marker CD83 [39]. This mice colitis model could
give us an explanation of how DC, in immunologic reservoir such as intestinal lamina propria,
prevents an excessive inflammation. An overexpressed CD83 on mucosal surface “protects” from
colitis, while loss of expression on CD83 in DC worsens the colitis. This was the first time that
CD83*DC role in immunologic homeostasis was proved [39]. In study of Kawashima and al. on
surgical specimens from UC patients, an increased CD83‘DC number was isolated by
immunofluorescent method from cell culture, primarily from lymphoid aggregates in specimens
with histopathologically active disease [41]. An increased number of CD83*DC was found also by
Baumgart and al.; this time by isolation from blood by immunocytochemical method [42].

In our study most of subjects in group with endoscopic index of disease activity MES 2 and 3
had histologically acute inflammation, accompanied with higher faecal calprotectin levels. Similar
results were reported in study of Roseth and al.,, who had analysed a histological inflammation
activity in tissue specimens of UC patients, with the purpose of defining calprotectin cut-off level in
mucosal healing [43]. Results from studies of Viera and al., D'Inca and al., Kaiser and al. were also
similar to our results; the highest level of faecal calprotectin was in subjects with acute inflammation
[44-46]. Bodelier and al. reported similar results regarding MES grade and faecal calprotectin levels,
as well as D’ Haens and al [47,48]. Recent meta- analysis published by Moslia and al. showed similar
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results, with overall sensitivity and specificity of faecal calprotectin level in precising endoscopically
active disease 88 and 79% respectively [49].

According to our results, the CD83*DC presence was significantly higher in subjects” groups
with MES 0 and 1 than in MES 2 and 3. Duchmann and al. concluded, by indirectly assessing the
infiltration of lamina propria with T lymphocytes in endoscopically actively inflamed parts of
intestinal mucosa, that present mature DC were activators of T lymphocytes [50].

A combined influence of MES endoscopic index and histopathologic results on CD83*DC
presence was showed in our results. CD83*DC presence was the highest in group MES 0,1/ no
inflammation/chronic inflammation. There are no earlier studies which compared both endoscopic
and histopathologic UC activity with presence of mature CD83-DC.

Analysing the presence of CD83*DC in UC patients’ group with different therapy, we found
significantly lower presence of CD83*DC in patients without therapy than in those on specific therapy
(azathioprine or anti-TNF). When we had additionally compared each of these UC patients’ groups
(with specific therapy or without therapy) with control group, we found the lowest CD83*DC
presence again in UC patient group without therapy. Bhandaru and al. in their study proved in vitro
the influence of azathioprine on migration of DC and releasing of TNF-L [51]. On the other hand,
Hart and al., who were also assessing the effect of azathioprine on DC through TLR expression, didn't
find significant correlation between the number of DC and azathioprine therapy. [52].

4.2. Crohn’s Disease Subjects

While conducting the study, we observed that the presence of CD83*DC was significantly lower
in group with acute inflammation compared to those with chronic or no inflammations. Similar
results were reported by Silva and al., after they had compared colonic tissue specimens of CD
patients with inflammation with those without inflammation [53]. In their study on cell culture, Bell
and al. observed that immediately after bioptic sampling there was no significant difference in CD83*
DC number among groups with different histologic inflammation activity, although there was
difference in median values of CD83*DC in these groups. Middel and al. in their study on CD patients
found an increased CD83* DC number in specimens with histologically active inflammation,
compared with those without inflammation [34].

Assessing the endoscopic index SES-CD we found a significantly higher median of SES-CD in
patients with histologically acute inflammation than in those with other inflammation levels. This
was accompanied by higher levels of faecal calprotectin levels in these patients. Similar results were
reported by Bodelier and al., as well as by D" Haens and.al [47,48]. An overall meta-analysis of Mosli
and al., showed similar results, with overall sensitivity and specificity of faecal calprotectin levels for
predicting endoscopically active disease 87 and 67% respectively [49]. According to our results, the
CD83*DC presence was significantly higher in subjects’ groups with higher SES-CD calprotectin
level. There are no earlier studies which compared endoscopic SES-CD score and calprotectin with
presence of mature CD83-DC.

When we had compared the CD83*DC presence of subjects on therapy (azathioprine or anti-
TNF) with that of control group, we found that it was significantly higher in subjects on therapy. The
median of CD83*DC number was 3 times higher in azathioprine group or anti-TNF group than in
control group. In the group of CD patients who were on anti-TNF, all subjects had number of
CD83DC >1. Hart and al. had also assessed the effect of anti-TNF drugs on DC through expression
of CD40, and they found significant decrease of CD40 expression in DC after application of anti-TNF
therapy to the bioptic specimens [52]. Silva and al. compared corticosteroid effects with those of other
drugs. They proved significant decrease of CD83*DC in bioptic specimens of subjects on
corticosteroid therapy, while this change was not found in subjects” group on azathioprin [53].

5. Conclusions

Ulcerative colitis and Crohn's disease, as the two principal phenotypes of IBD, still have an
incompletely comprehended pathophysiological mechanism of development. According to different
pathophysiologic models, these two diseases have much in common, but there are also many
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differences between them. Since the discovery of DC, which is an antigen- presenting cell, there have
been attempts to understand its position in the development of IBD. At the present, we know for
certain that DC is present in the areas of contact between the human organism and the environment,
continuously surveilling, catching and processing antigens. A complete function of DC is still
unknown; it seems that its function depends on location and the role it takes. This study has tried to
present the diversity of the role of intestinal mature CD83+DC in different types of IBD. The study
also included an assessment of effect of different elements, such as demographic parameters,
inflammation level and therapeutic procedures, on presence of mature CD83*DC in IBD. Finally, we
anticipate a possible role of mature CD83DC as valuable diagnostic parameter in distinction between
UC and CD, as well as a good predictor of inflammation and treatment outcome in these diseases.
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