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Abstract:

Background: Intestinal tuberculosis (ITB) have significant immunological similarity with
Crohn’s disease (CD). T helper cells and various cytokines secreted by them play a very crucial
role in the pathogenesis of both the diseases. It is of great clinical relevance in a country like India
to perform a comparative study between CD and ITB with respect to pathogenesis. Objectives:
To study the levels of four cytokines(IL-4,IL-17, IFN-Y" & TGF-B1 ) s in serum of patients
with CD & ITB which indirectly reflects the levels of CD4+ T cells. Material and method: An
observational, cross-sectional study was done on patients, attending Gastroenterolory clinic in a
tertiary care hospital, with features of ileitis, colitis or ileo-colitis due to CD or ITB.12 cases of
Crohn’s disease & 13 cases of intestinal tuberculosis were taken( control-20 cases). 5 biopsies
were taken from the ulcerated mucosa & 3 biopsies were taken from normal mucosa. H & E
study & serum levels of four cytokines(IL-4,IL-17, IFN-Y & TGF-B1 ) were estimated. Results
& analysis: In CD & ITB we found marginal increase of IFN-Y & TGF-f1 compared to control.
IL17 level was found decreased in ITB compared to control (p=0.001).CD4+ T cells study by
ELISA also showed significant increase in the concentration of IFN-y (p=0.007) in ITB. There
was no change in IL4 levels. Conclusion: Cytokines have an important role in the pathogenesis
of grannulomatuos inflammatory bowel diseases. The identification of cytokines & their role
in the pathogenesis might be helpful for future therapy based on cytokines, and anti-cytokine

antibodies.
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Introduction:

Tuberculosis is an infectious disease caused by
Mycobacterium tuberculosis. The primary site of
infection is lung, other sites like intestine, meninges,
bones, lymph nodes can also get affected .The
gastrointestinal tract is, the most susceptible tissue to
inflammatory responses even in normal conditions,
because of its constant exposure to various bacterial
antigens and antigens in food and toxic factors. In a

country like India, where tuberculosis is endemic, it is
not very unlikely that the rising trend in inflammatory
bowel disease might be a consequence of an immune
response to bacterial( tubercular) antigens entering
through the food.

The inflammatory bowel disease (IBD) entity
includes predominantly two forms: Crohn’s
Disease (CD)& Ulcerative Colitis (UC). Though
pathogenesis of this group of diseases is not fully
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understood, an inflammatory response including
granuloma formation (in case of crohn’s disease) is
found. Interestingly, tuberculosis is also manifested
by a granulomatous colitis , dominated by cells of
the immune system from the intestinal mucosa
represented by the neutrophils, macrophages and
cytotoxic T-cells. These cells attack and destroy
the cells in the vicinity,either by direct contact or
indirectly by releasing soluble factors like reactive
oxygen species , cytotoxic proteins, lytic enzymes or
cytokines !4,

It ia a known fact that in IBDs there is a loss of
immune tolerance to intestinal flora that is mediated
by various substances, including cytokines. Cytokines
are small peptides secreted by activated dendritic
cells and macrophages. They have enormous role
in transmitting intercellular signals, the stimulation
of cell proliferation for the antigen specific effector
cells and the autocrine, paracrine and endocrine
mediation of local and systemic inflammation' as
well as in wound healing®. Secretion of cytokines can
be modulated by medicinal agents which can be used
for therapeutic purpose®.

It is of great clinical relevance in a country like India
to perform a comparative study between Crohn’s
disease and intestinal tuberculosis with respect to
role of different T helper cells and various cytokines
in the pathogenesis of both type of granulomatous
colitis. The objective of this study was to see the
levels of four cytokines(IL-4,IL-17, IFN-Y &
TGF-B1 ) in serum of patients with CD & ITB
which indirectly reflects the levels of CD4+ T cells.

Material and method

The patients attending the Gastroenterology clinic
and undergoing clinical, radiological and endoscopic
evaluation with the evidence of colitis, ileitis or
ileo-colitis due to Crohn’s disease or intestinal
tuberculosis were selected for the study. Patients
with positive hepatitis markers; diabetes, rheumatoid
arthritis, systemic lupus erythematosus, multiple
sclerosis, or other autoimmune diseases; organ
transplantation history; or history of treatment with
steroids, immunosuppressant, or biological agents
in the preceding 3 months before recruitment were
excluded from the study population.

CD diagnosis was based on clinical presentations,
endoscopic and radiological findings supported
by histology and/or a non-response to, or a relapse
after a trial of anti-tubercular therapy and exclusion
of other compatible etiologies according to recent

guidelines. Disease activity was determined by the
CD Activity Index (CDAD*?7, and a CDAI > 150
was defined as active CD. Intestinal tuberculosis
was diagnosed based upon proper history, clinical
examination, radiological findings, histological report
and response to anti-tubercular drug. The study was
carried for 18 months. A total of 45 cases were taken;
Crohn’s disease case-12, intestinal tuberculosis-13
and control-20 respectively.

Controls are defined as people suffering from any
other disease other than CD or ITB and undergoing
endoscopic-biopsy. Biopsies are taken from the
ulcerated &normal mucosa. Haematoxylin and eosin
stain was done for confirmation of histopathological
diagnosis. Samples were collected from peripheral
venous blood of these patients and serum levels
of four cytokines(IL-4,IL-17, IFN-Y & TGF-B1
) were estimated by ELISA( Strictly following the
guidelines in the user manual supplied with the
ELISA kits for each and every cytokines — each
sample is run in duplicate along with control and
standard samples and the mean absorbance for each
set is calculated then the average zero standard optical
density is subtracted from it).Statistical forms were
used to record the relevant demographic, clinical,
laboratory data for each patient before uploading to a
database maintained to track the clinico-pathological
progress of the cohort. Microsoft access, excel 2013
and SPSS 20.0(SPSS, Inc., Chicago, IL, USA),
were used whichever appropriate for analysis. Data
were presented as mean = standard deviation (SD)
normally distributed data, or as median and inter-
quartile range for non-normally distributed data.
Normally distributed data were analysed using
one-way ANOVA followed by Student-Newman—
Keuls post-hoc testing. Comparisons between two
groups were performed using an independent sample
t-test. For non-normally distributed data, & analysis
between groups were performed using the Kruskal—
Wallis test. A P-value<0.05 was considered indicative
of statistically significant differences.

Ethical clearence: Ethical clearence taken from
Institutional Ethics Committee

Results & analysis:

A total of 12 CD & 13 ITB cases along with 20
healthy age-matched volunteers were included in
the study. The study was done over a period of 18
months.

In our study group, there is male predominance
(62.2%), 75% patient of CD & 76.9% of ITB patients.
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Age distribution shows that these two diseases
predominantly involve middle age group people.(
CD- mean age 43 year & ITB-mean age 37.5 year).
Table 1 describes levels of various cytokines in
serum obtained by ELISA in CD (levels of cytokines
are in pg/ml except IFN-y & TGF-1 which is in ng/
ml (n=12 ). Mean values of various cytokines in CD
were 1.529167,0,9.57,8.696 for IFN-y, IL-4, IL-17 &
TGF-B1 respectively.

Table 1. Levels of various cytokines in serum

Table 3 describes levels of various cytokines in
serum obtained by ELISA in control group (levels of
cytokines are in pg/ml except IFN-y & TGF-1 which
is in ng/ml (n=20). Mean values of various cytokines
in ITB were 1.173333 ,0.804067, 148.254, 5.975333
for IFN-y, IL-4, IL-17 & TGF-B1 respectively.

Table3.Levels of various cytokines in serum
obtained by ELISA in control group (levels of
cytokines are in pg/ml except IFN-y & TGF-p1
which is in ng/ml)

obtained by ELISA in CD (levels of cytokines are
in pg/ml except IFN-y & TGF-B1 which is in ng/ml) IFN-y IL4 117 TGF-p1
IFN-y IL4 IL17 TGF-p1 1 NA 1.86 NA 7
) 3 25 5
I 1.84 0 NA NA : " D N
2 2.04 0 NA NA =2 . ha 2
= = = - 4 1.26 0 136.13 5.08
3 1.2 0 8.62 NA 3 1.03 0 146.32 5.68
4 1.61 0 12.48 NA 6 1.38 0 150.24 43
5 1.4 0 NA 9.22 7 1.2 0 162.88 NA
6 1.4 0 9.51 NA 8 NA 0 NA NA
7 1.3 0 NA 9.18 9 NA 0 NA NA
8 1.2 0 10.52 9.89 10 NA 0 NA NA
9 1.3 0 NA 8.07 11 1.15 0 121.43 5.04
10 1.1 0 NA NA 12 1.12 0 113.34 6.21
11 1.36 0 NA 7.12 L3 L0J 0 RARE 226
12 2.6 0 NA NA o L06 0 12 L
Mean | 153 o 108 <7 : 131 0 152.32 6.68
16 0.96 0 129.56 597
Table 2 describes levels of various cytokines in 17 1.26 0 128.54 764
serum obtained by ELISA in ITB (levels of cytokines 18 111 0 1825 489
are in pg/ml except IFN-y & TGF-B1 which is in ng/ 19 1.08 0 118.6 558
ml.(n=13). Mean values of various cytokines in ITB 20 15 0 178.23 $.56
were 1.623846, 0, 6.48, 8.637143 for IFN-y, IL-4, Mean 117 0.80 148.25 507

IL-17 & TGF-B1 respectively.

Table 2.Levels of various cytokines in serum
obtained by ELISA in ITB (levels of cytokines are
in pg/ml except IFN-y & TGF-B1 which is in ng/ml)

TFN-y TL4 IL17 | TGF-B1
1 3.01 0 NA NA
2 1.5 0 NA NA
3 1.5 0 NA 5.73
4 2.11 0 NA NA
5 1.1 0 NA 7.53
6 1.4 0 NA 13.45
7 1.5 0 14.52 NA
8 1.23 0 3.68 NA
9 1.31 0 NA 11.26
10 1.2 0 NA 6.35
11 1.41 0 9.28 NA
12 2 0 10.84 8.26
13 1.84 0 NA 7.88

Mean 1.62 0 9.58 8.64
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Application of Levene’s test for Equality of variance
& independent sample t test In CD & ITB cases
revealed that there was marginal increase of IFN-Y
& TGF-B1 compared to control, whereas there was
decrease in the level of IL17. There was no change in
IL4 levels. In CD, increase of IFN-Y" was statistically
significant (p=0.013). Decrease of IL 17 was also
achieved significance with p<0.001. In ITB, there
was significant increase in the concentration of IFN-y
(p=0.007). IL17 level decrease in ITB compared to
control achieved statistical significance (p=0.00).

Discussion:

Over the past decades, several works contributed
significant  progress in  understanding CD
immunogenesis, especially following the discovery
of Tregulator and Th17 cells. It is postulating that
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Upper left: Mononuclear inflammatory cells in lamina propria in Crohn’s disease

Upper right: Submucosal fat entrapment in Crohn’s disease

Lower left: Crypt abscess in Ulcerative colitis

Lower right: Cryptitis in Ulcerative colitis

cellular interactions can be modulated by the action
of cytokines like Tumor Necrosis Factor o (TNF-a)
Gamma Interferon (INF-y) Interleukins (IL-1, IL-
6, 1L-4, IL-5, IL-10) Transforming Growth Factor
B (TGF-B) or recently described cytokines like
IL-13, IL-12, IL-18, IL-23, that can have a pro-
inflammatory effect as well as an anti-inflammatory
effect . Moreover, CD is mediated by the Th1/ Th17
cytokines with increase in production of INF-y'.

The Th17 subgroup contributes to CD pathogenesis
by producing multiple pro-inflammatory factors,
including TNF-a, IL-6 and IL-1B!. Antibodies against
IL-6, which drives Th17 pathway activation, negate
the CD acute—phase response, suggesting promising
applications in clinical research. ©° However,
antibodies against the primary Thl7 cytokine IL-17
failed to show benefits in CD patients 7'°, leading
to controversy regarding the role of Thl7 cells,
whether protective or destructive, in CD 3712 or
about a possible competition between Th17 and Th1
subsets in CD '3, Interleukin 4 (IL-4) produces the
differentiation of naive T helper cells (ThO cells) to

Th2 cells & a defective immunosuppressive effect /14,

To explain the roles of CD4+ T-cell subgroups
in CD patients, we included CD patients without
any immunosuppressive therapy and any other
immunological diseases. Importantly, the majority of
patients included in this study were newly diagnosed
and have not received any treatment. Therefore, we
hope that the results thus obtained would illuminate
correctly the real immunogenesis of CD, at least in
our population.

During careful measurement of the various sub types
of CD4+ T cells in systemic circulation by ELISA,
IL17 level in ELISA achieved highest significance in
co-relation with healthy control. However, there were
several limitations to this study. First, the sample
size of CD patients and healthy controls was small
and might not have allowed discerning otherwise
significant differences in observed T-cell subgroup
population trends in CD versus control participants.
The restricted cohort size might not reflect the whole
population well. Secondly, we did not investigate
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CD4+ T cells in mucosal specimens. To some extent,
CD is a mucosal immunological disease. However,
it is technically difficult to isolate enough mucosal
lymphocytes for experiments, unless large surgical
pieces were taken. So, we took peripheral blood
samples which was simple, noninvasive & suitable
for limited resource setups. However, we did not
longitudinally explore possible changes in circulating
CD4+ T-cell subgroups before and after treatment
in the same individuals. This might be beneficial
to elucidate the direct roles of CD4+ T cells as CD
evolves.

The four cytokines we tested, among them IFN-Y
was secreted by Thl cells, [L4 was secreted by Th2
cells, IL17 was secreted by Th17 cells & TGF-f1
was secreted by Treg cells. In the CD group we found
that there was marginal increase of [IFN-Y & TGF-p1
compared to control, whereas there was decrease in
the level of IL17. There was no change in IL4 levels
as it was not detected in all our cases and most of our
controls.

After statistical analysis we found that the increase
of IFN-Y was statistically significant (p=0.013) and
it correlated well with similar findings of Kang Chao
et al in the Chinese population %15,

In our study the decrease of IL 17 also achieved
significance with p=0.001, and this finding correlated
well with the findings of Abdurrahman Sahin, Turan
Calhan, Mustafa Cengiz, et al. in “Serum Interleukin
17 Levels in Patients with Crohn’s Disease: Real Life
Data.” 1€,

In conclusion, we found that a significant imbalance
among Thl, and Th17 cells existed in CD patients.
Further studies should be conducted in different
populations to elucidate the precise mechanistic roles
of diverse CD4+ T-cell subsets in CD development
and progress.

Our study findings are similar to the findings of
Kang Chao et al in the Chinese population and
Abdurrahman Sahin, Turan Calhan, Mustafa Cengiz,
et al in Turkey!'>!3/1516,

ITB is caused by Mycobacterium tuberculosis
and morphologically resembles CD. Though this
disease is an infectious disease there is significant
immunological similarity with CD.

Being a granulomatous disease in the immunogenesis
of ITB there isup-regulation of Th1 and Th17 cells and
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down-regulation of Treg cells. IHC studies revealed
that the local mucosa of ITB has many CD4+ Thl
cells and few Th17 cells. Th2 cell concentration in
local mucosa was same as that of the control group.
There is significant decrease in Treg cell population
in ITB compared to the control group.

Detection of the levels of cytokines secreted by above
mentioned CD4+ T cells by ELISA also showed
significant increase in the concentration of IFN-y
(p=0.007). IL4 concentration secreted by Th2 cell
was similar to the control group in our population
& the difference is not statistically significant. The
concentration of IL17 secreted by Th17 cells also
showed significant decrease compared to the control
group.

Our finding of upregulation of IFN-y in ITB
correlated with the study done by Pugazhendhi et
al "7 TGF-B1 concentration in serum in our ITB
patient group did not achieve any significant change
compared to the control group.

IL17 level decrease in ITB compared to control
achieved statistical significance (p=0.001), but this
finding do not correlate with the findings other
scientists. 21517 Ag this study was conducted in a
tertiary care hospital, getting newly diagnosed CD
and ITB patient in the absence of other immunological
disorder was very difficult.

Limitations of the study:
1.The sample size is relatively small (45 cases).

2. This study is done in a single institute over a
limited period of time. So this could not be projected
over the entire population.

3. Follow up of this persons could not be done as
because of shorter duration.

4. Any immunological disorder or intake of any
immunosuppressive  drugs, though carefully
excluded, but still can alter the test results to a great
extent

5.Colonoscopic tissues were often found to be very
small for doing both HPE & such an elaborate panel
of IHC.

Conclusion

Cytokines have an important role in the pathogenesis
of grannulomatuos inflammatory bowel diseases.
The identification of new cytokines & identification
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of their role in the pathogenesis might be helpful for

future therapy based on cytokines, and anti-cytokine

antibodies.
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