
1

Volume 8 / Issue 2 / 2 / http://dx.doi.org/10.21931/RB/2023.08.02.2 

Investigation of Crohn's Disease by Immunohistochemistry Technique 
in Iraqi Patients
Adnan Fayadh Sameer1, Abed Hassan Barraj1*, Hayder Jamaal Mahmood2

ARTICLE / INVESTIGACIÓN

Introduction
CD can be defined as an inflammatory bowel disease 

(IBD) type that is quite common. The CD is a chronic, com-
plicated condition primarily affecting the digestive system1. 
This disease necessitates an erratic immune response, 
which results in severe inflammation. It primarily affects 
intestinal walls, particularly the ileum and portions of the 
colon, where inflated tissues thicken and swell, the inside 
becomes swollen, and ulceration may form on the digestive 
system's inner surfaces2. CD usually appears between the 
ages of 10 and 20 but can occur at any age. Symptoms and 
signs reappear at various points in a person's life. The most 
typical symptoms of this disorder include persistent loss of 
appetite, diarrhea, stomachache, fever, and weight loss. 
As a result of inflamed bowel tissues, people with CD have 
blood in their stools; persistent bleeding can result in dea-
th. Sometimes, CD may as well cause inflammation in the 
eyes, ligaments and tendons, or skin3,4. Intestinal obstruc-
tion is one of the common complications of CD. Obstruc-
tions in the intestinal walls can be caused by thickening or 
scar tissue buildup. Infected people frequently have fistulas 
or irregular contacts between intestines and other tissues. 

Fistulas form when the ulcers tear through the intestinal 
wall, and passages are formed between loops of intestines 
or between the intestine and the surrounding structures (like 
bladder, genitals, or skin)5. Previous research has shown 
that inflammation of the intestines is elevated or persists 
due to associations between intestinal microbiota, external 
factors, and genetic factors, all contributing to IBD develo-
pment.

Furthermore, the IBD prevalence and incidence vary 
from region to region and multiethnic6,7. The CD is most 
prevalent in northern Europe, North America, and New 
Zealand, all of which are part of the Western developing 
world; it manifests between the ages of 15 and 60 and is 
more visible in cities than in rural areas. In 1990, Germany 
had the highest reported happening of IBD in the developed 
world, with 322 CD patients 322/ 100,000 people8,9. And in 
North America, there are 319 / 100,000 people in the United 
States and Canada9,10. Similarly, Europe and North America 
have the highest rates of IBD, though these percentages 
are stable or steadily decreasing (23.82 and 15.4 /100000 
person-year for Crohn's Disease in Canada and Italy, res-
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pectively)9. However, in Asia, particularly the Middle East, 
frequencies have steadily increased, reaching percentages 
of 5 / 100000 individual-year for Crohn's Disease11. Northern 
Europeans and Jews of (Ashkenazi) origin have a high pre-
valence (3.2/1000), while South Americans, Africans, and 
Asians have a significantly unusual majority (10).

On the other hand, modern reports show a considera-
ble increase in incidence in rapidly developing regions such 
as Australasia, Africa, and Asia12. According to well-known 
data, the prevalence of CD in Saudi Arabia has been steadi-
ly increasing. According to (13), the prevalence and inciden-
ce of CD in Kuwait are rising at around the same rate as in 
European societies14,15, and the prevalence of IBD appears 
to be rising in Egypt16. Moreover, most CD in Iraq has increa-
sed over the last ten years17. The histopathological exami-
nation of the patient's lesion begins with an intestinal crypt 
invasion. This causes ulceration to form first in the surface 
level of mucosa and then spread to the deeper layers. If the 
infection persists, non-caseating granulomas will develop in 
all intestinal wall layers. It may create a classic cobblestone 
mucosal appearance and miss lesions along the intestinal 
sparing areas' length with normal mucosa. When a Crohn's 
flare subsides, scarring substitutes the inflammatory intesti-
ne areas18. Granuloma formation has been standard in CD; 
nonetheless, the absence of granuloma does not rule out 
the diagnosis. If the infection persists, non-caseating gra-
nulomas will develop in all intestinal wall layers. Continuous 
inflammation and scar tissue contribute to intestinal obs-
truction and fistula19.

It is expected that new IBD-specific and responsive 
markers will be discovered. Such immunohistochemistry 
(IHC) markers could reduce utilizing the endoscopic and 
radiological assessments and encourage physicians to 
implement individualized strategies of treatment aimed at 
improving IBD patients' long-term prognosis20. Anti-MAP 
antibodies were used to diagnose MAP and to demonstra-
te MAP involvement in CD pathogenesis, antibody titers 
to MAP-specific proteins increased in CD patients' sera21. 
However, it is unknown whether MAP can invade humans22. 
The most commonly used treatment methods for CD are 
steroids and monoclonal tumor necrosis factor (TNF) anti-
bodies23,24. TNF-like weak apoptosis inducer (TWEAK) is a 
TNF superfamily cytokine, promoting its impacts by binding 
to its specific receptor, fibroblast growth factor-inducible 14 
(Fn-14)25. TWEAK has been found in various cell types, 
including leukocytes, astrocytes, neurons26,27, and several 
tumor cell lines. Fn-14 has been found at low levels in nor-
mal tissues. Some growth factors, however, are found in 
injured and unhealthy tissues28. The intestines are one of 
the most commonly affected tissues by TWEAK/Fn14 du-
ring persistent inflammation29. Following the breakdown of 
the mucosal barrier, continued activation of Fn14 on intes-
tinal epithelial cells may contribute to excessive intestinal 
immunogenicity to commensal flora. Consequences inclu-
de delayed regeneration, dysregulated tissue regeneration, 
and fibrosis30. TWEAK/Fn14 activation aids tissue repair 
and regeneration, whereas extreme or persistent TWEAK/
Fn-14 signals can result in severe chronic inflammation in-
filtration and tissue injury. In the current study, the Immuno-
histochemistry (IHC) technique is used to investigate both 
of the above immunological markers, which may increase 
the accuracy of the diagnosis and help doctors significantly 
track the stages of the disease. This study has aimed to ( i) 
investigate CD using Histopathology and Immunohistoche-
mistry (IHC) Markers such as (MAP) antibody and (TWEAK/

Fn14) antibody and their association with CD. (ii) Support 
or refute the hypothesis of MAP as a possible cause of CD.

Materials and methods 
The period from 2019 - 2020, t cases with proven diag-

noses of CD based on typical clinical symptoms, endosco-
pic, imaging, and histopathological criteria. Patients who 
had resections and those taking biological treatments for 
CD and others were excluded from this study, and 20 cases 
as control presented without disease symptoms (apparently 
healthy individuals); biopsies were collected from Medical 
City Hospitals Gastro-Enterology and Hepatology Hospital 
in Baghdad. They are 20 male and 10 female patients and 
13 males and 7 females for control with ages ranging from 
9-55 (±34.87) years; one endoscopic tissue biopsy was co-
llected. H&E stained one tissue section for histopathology 
examinations, and IHC stained the other two to (MAP) anti-
body and (TWEAK/Fn14) antibody.

Immunohistochemically labeling images that were 
analyzed with Aperio Image Scope Soft wear (Aperio ver-
sion 12.3.3.5048 Scope software. This program measures 
the reaction intensity of the Anti- (MAP) marker and Anti 
TWEAKR/Fn14 antibody marker in terms of "positivity" for a 
quantitative amount of specific color in tissue section Fig.1. 
The default of this system was set to input parameter ac-
cording to color intensity degree which ranged from brown 
color, orange color, and yellow color, blue or white color for 
strong positive, optimistic, weak positive and negative co-
lors respectively, according to Leica BioSystems Imaging, 
instructions31.

Images were opened in the Aperio Image Scope appli-
cation by selecting the "Open Image" option. The areas of 
interest were chosen using the "Pen Tool" option. The spe-
cified area was then evaluated by selecting the "Analysis" 
option. By choosing the "Annotations" option, the number of 
strongly positive, positive, and weakly positive pixels was 
calculated.The positivity value has been estimated by di-
viding the total number of the positive pixels by the total 
number of the pixels (N Total - N n) / (N Total), where N 
Total represents the total number of the pixels, (N n) re-
presents the total number of negative pixels, and (N Total 
- N n) represents the total number of positive pixels. In its 
analysis, Aperio Image Scope software used the positive 
pixel method.

Statistical analyses
Statistical Analysis System- SAS (2012) software has 

been utilized for the detection of the effects of the different 
factors in the parameters of the study. T-test has been uti-
lized for significant comparison between the mean values. 
Chi (-square-square test has been used for multiple com-
parisons between the percentages (0.05 and 0.01 proba-
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Figure 1. Reaction intensity of the Aperio Image Scope 
program.
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bility in the present work. The allelic frequency and equili-
brium of the studied genes were extracted according to the 
Hardy-Weinberg equation within the SAS.

Results and discussion
Histologically, the normal ileum structure is mucosa, li-

ned by simple columnar epithelium and containing Peyer's 
patches, lamina propria and muscularis mucosae, sub-
mucosa, containing blood vessels, lymph nodes and the 
Meissner's plexus muscular consisting of an inner circular 
and outer longitudinal muscle layers and serosa, consisting 
of a simple squamous epithelium.

Pathologic principles in CD mucosal biopsies, even if 
superficial, can reveal characteristics suggestive of CD in 
the untreated situation. Mixed inflammatory infiltration and 
underlying lymphoid aggregation in sections of the ileum 
show moderate mononuclear cells infiltration with the pro-
liferation of fibrous connective tissue between mucosal 
glands and neutrophils infiltration in the epithelial layer in 
the lumen of these glands that lead to destruct their epi-
thelial layer Fig 2. In the damaged regions, architectural 
distortion is widespread, while nearby crypts might appear 
normal. In adults, granulomas are rare, but when they oc-
cur, they are usually badly formed, non-caseated, non-ne-
crotizing, and linked with lymphocytic inflammations (Figs 3, 
4 and 12). Sections in the ileum show marked mononuclear 
cell infiltration in the thickness lamina propria with hyperpla-
sia and epithelial ulceration of epithelial Fig 5. Areas in the 
ileum show granuloma in the lamina propria with complete 
loss of epithelial layer Fig 6. The Section in the ileum shows 
severe mononuclear cells infiltration with the proliferation 
of fibrous connective tissue between mucosal glands and 
neutrophil infiltration in the lumen of these glands that lead 
to destruct their epithelial layer which helps differentiate CD 
from severe ulcerative colitis (UC).

In muscularis propria and submucosa with complete 
loss of villi Fig 7. At the same time, the Section in the ileum 
shows inflammatory reactions reaching the fatty tissues and 
crypts that are histologically normal Fig 8. The section in 
ileum shows marked mononuclear cells infiltration in the 
submucosa but do not present in the muscular mucosa Fig 
9. In the submucosa of the ileum, a significant infiltration of 

neutrophils and peyer's patches is clearly present in Fig 10. 
In other cases, the Section in the ileum shows neutrophils 
and mononuclear cells infiltration between mucosal glands 
with cellular debris in the lumen of these glands Fig 11. 
Also, the Section in ileum shows non-caseated granuloma 
in the mucosa, in addition to neutrophils infiltration Fig 12. 
The Section in ileum shows hyperplasia of lymphoid tissue 
which as lymph nodes in the mucosal layer, and transmural 
inflammation areas, such as transmural lymphoid clusters 
with villi atrophy Fig 13. Inflammation can vary significantly 
in a single biopsy and across many biopsy fragments from 
one anatomic site. and occasionally with proliferation of 
fibrous connective tissue Fig 14. Additionally, Sections in 
ileum show severe neutrophils infiltration in the submucosa 
that forms micro abscess Fig 15. Other sections in ileum 
show granuloma that consists of the aggregation of the acti-
ve macrophages and lymphocytes in sub epithelial layer Fig 
16. Ulcers are frequently longitudinally orientated, separa-
ted with the histologically normal edematous mucosa. Sinu-
ses, fistulas, fissures, and extensive inflammations, might 
be apparent. Transmural inflammations occur away from 
the deep ulcers Fig 17. And Section in ileum shows non-ca-
seated granuloma in the lamina propria and proliferation of 
fibrous connective tissue between mucosal glands Fig 18.

The results of immunohistochemistry staining for 
(MAP), showed a highly significant relationship in ileal tis-
sues of patients with CD with varying degrees according 
to the intensity of the immune reaction, which represents 
the intensity of the color, which is distributed between weak, 
moderate and strong, according to the (Aperio image Sco-
pe) program. Where it was 10% weak, 43.33% medium, 
and 46.67% strong. P-values (control vs. patients) were 
0.0052 and 0.0001 (P-value 0 ≤ 0.01) Table (1) Figs. (19, 
20, and 21).

The results of immunohistochemistry staining for 
(TWEAK/Fn14), showed a highly significant relationshipin 
the ileal tissues of patients who have CD with varying de-
grees according to the intensity of the immune reaction, 
which represents the intensity of the color, which are dis-
tributed between weak, moderate and strong, according 
to the (Aperio image Scope) program. Where it was 10% 
weak, 36.67% medium, and 53.33% strong. P-value (pa-
tients vs control) were 0.0003 and 0.0001 (P-value 0 ≤ 0.01) 
Table (3-5) Figs. (22, 23 and 24).

Investigation of Crohn's Disease by Immunohistochemistry Technique in Iraqi Patients

Figure 2. Section in ileum shows moderate mononuclear 
cell infiltration with proliferation of fibrous connective tissue 
between mucosal glands and neutrophils infiltration in the 
epithelial layer and in the lumen of these glands (H & E 
stain 40 x).

Figure 3. Sections in the ileum show granuloma in the la-
mina propria (H & E stains 40 x).
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Figure 4. Section in ileum shows granuloma in the lamina 
propria in addition to neutrophils infiltration (H & E stains 
40 x).

Figure 5. Section in ileum shows marked mononuclear 
cells infiltration in lamina propria with hyperplasia (H & E 
stains 40 x).

Figure 6. Section in ileum shows marked mononuclear 
cells infiltration in lamina propria with hyperplasia (H & E 
stains 40 x).

Figure 7. Section in ileum shows marked mononuclear 
cells infiltration in the mucosa with complete loss of villi (H 
& E stains 10 x).

Figure 8. Section in ileum shows inflammatory reaction 
reach the adipose tissues (H & E stains 40 x).

Figure 9. Section in ileum shows marked mononuclear cell 
infiltration in the submucosa (H & E stains 40 x).
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Figure 10. Section in ileum shows marked Payer's patches 
(H & E stains 40 x).

Figure 11. Section in ileum shows neutrophils and mono-
nuclear cells infiltration between mucosal glands with cellu-
lar debris in the lumen of these glands  (H & E stains 40 x).

Figure 14. Section in ileum shows granuloma in the lamina 
propria in addition to neutrophils infiltration and proliferation 
of fibrous connective tissue (H & E stains 40 x).

Figure 15. Section in ileum shows severe neutrophil infil-
tration in the submucosa, forming micro abscesses (H & E 
stains 40 x).

Figure 12. The Section in ileum shows granuloma in the 
mucosa and neutrophil infiltration (H & E stains 40 x).

Figure 13. Section in ileum shows hyperplasia of lymphoid 
tissue in the mucosal layer and atrophy of villi (H & E stains 
10 x).

Investigation of Crohn's Disease by Immunohistochemistry Technique in Iraqi Patients
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Inflammatory bowel disease IBD is histologically diag-
nosed by looking at four key characteristics, which are: (a) 
mucosal design, (b) submucosal cellularity and lamina pro-
pria, (c) neutrophil granulocyte infiltration, (d) epithelial irre-
gularities32. Therefore, understanding the normal histology 
of the GI mucosa is essential for accurate analysis of biopsy 
results. I - Cryptographic architectural distortion refers to the 
morphologic aspects of mucosal architecture modifications. 
Normal crypts are straight and parallel, extending from the 
surface to just above muscularis mucosae. IBD crypt archi-
tectural distortions are well-defined by unevenly organized, 
dilated, branching, and/or truncated crypts. Which may be 
one of the symptoms of chronic inflammation or of renewal 
process33. The crypts in the normal rectum, on the other 
hand, can have slight irregularities suggesting architectural 
deformation34. II - Atypical lamina propria cellularity indica-
tes a steadily increasing and diverse distribution of norma-
lly occurring types of cells. In the colorectal lamina propria, 
lymphocytes and plasma cells are typically observable. The 
proportion of inflammatory cells in normal colons ranges 
according to anatomical location. The cecum and right co-
lon have been defined as the most cellular in overall, with 
a gradual decline in cellularity from right to left sides. Fur-
thermore, there is a focally increased number of lymphoid 
cells near the lymphoid tissues of a typical gut-associated 

lymphoid tissue (GALT)35. In healthy individuals, eosinophil 
granulocytes vary significantly34,35.

III - Neutrophil granulocyte infiltration characterizes the 
active disease. The neutrophils may be found in lamina pro-
pria or infect crypt surface epithelium and the lumen of the 
crypts, resulting in crypt abscesses. The neutrophils aren't 
commonly found in normal mucosa36. IV- Epithelial anoma-
lies that are seen in the IBD include depletion of the Mucin, 
surface epithelial destruction and metaplastic alterations. 
The reduction of the number of goblet cells or a reduction 
in intra-cellular mucin amounts has characterized the de-
pletion of the Mucin. The Pyloric gland metaplasia (which 
is one of the common indicators of chronicity in the ileal 
Crohn's Disease involvement) and Paneth's cell metapla-
sia have been defined as metaplastic alteration examples. 
Surface epithelial damage, like the flattening, localized cell 
loss, erosions, and ulcers, indicate the activity of the disea-
se. None of those signs have been definitively disease-spe-
cific, and they may happen in the UC, Crohn's Disease, or 
other types of colitis36.

The histological results for IBD differ according to the 
disease's clinical stages as well as levels of inflammatory 
activities. The IBD has been categorized into "Chronic inac-
tive," "Chronic active," or "Active" (chronicity symptoms are 
absent)34. Histological features like crypt architectural de-
formations, widespread mixed lamina propria inflammation, 
crypt atrophy, basally located lymphoid clusters, basal plas-
macytosis, and Paneth's cell metaplasia define chronicity 
(independent of "activity"). The presence of neutrophils 
confirms the presence of inflammatory activity. Neutrophilic 
cryptitis, bleeding, crypt abscesses, erosions, necrosis, and 
ulceration characterize active inflammation. The pathology 
report has to describe histological chronicity and activity as-
pects in detail and, if possible, grade the activity level as 
mild/moderate/severe. Grading has to begin with the most 
affected biopsy, and when possible, samples from different 
colon portions should be assigned a different grade. Becau-
se of the need for grading, many scoring systems or histolo-
gy indices have been developed. There is no gold standard 
for activity grading, but the Nancy Index37, which was endor-
sed by ECCO in 2020 as suitable for daily clinical grading 
of IBD, is one example36. The Nancy Index has 5 grades 
that range from 0 to 4. A normal biopsy with no (or very litt-
le) chronic inflammations and no active inflammations has 
been referred to as a grade zero biopsy. The presence of 

Figure 16. The Section in the ileum shows granuloma that 
consists of the aggregation of the active macrophages and 
lymphocytes in the subepithelial layer (H & E stains 40 x).

Figure 17. Section in ileum shows marked neutrophils and 
mononuclear cell infiltration in the lamina propria with ulce-
ration of epithelial layer (H & E stains 40 x).

Figure 18. Section in ileum shows non-caseated granulo-
ma in the lamina propria and proliferation of fibrous con-
nective tissue between mucosal glands (H & E stains 40 x).
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Table 1. Distribution 
of sample study ac-
cording to MAP IHC 
marker in patients and 
control groups.

Figure 19. Cross section in ileum of CD patient with Anti-Mycobacterium tuberculosis antibody marker by IHC. Showing 
(A) Weak reaction 40X (B): Weak reaction analysis by Aperio Image Scope 40X

Figure 20. The cross section in the ileum of CD patient with Anti-Mycobacterium tuberculosis antibody marker by IHC. 
Showing (A) Moderate reaction 40X (B): Moderate reaction analysis by Aperio Image Scope 40X.

Figure 21. Cross section in ileum of CD patient with Anti-Mycobacterium tuberculosis antibody marker by IHC. Showing 
(A) Strong reaction 40X (B): Strong reaction analysis by Aperio Image Scope 40X.

Investigation of Crohn's Disease by Immunohistochemistry Technique in Iraqi Patients
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Table 2. Distribution of 
sample study according to 
(TWEAK/Fn14) IHC. Mar-
ker in patients and control 
groups .

Figure 22. Cross section in ileum of CD patient with Anti-(TWEAK/Fn14) antibody marker by IHC. Showing (A) Weak 
reaction 40X (B): Weak reaction analysis by Aperio Image Scope 40X.

Figure 23. Cross section in ileum of CD patient with Anti-(TWEAK/Fn14) antibody marker by IHC. Showing (A) Moderate 
reaction 40X (B): Moderate reaction analysis by Aperio Image Scope 40X.

Figure 24. Cross section in ileum of CD patient with Anti-(TWEAK/Fn14) antibody marker by IHC. Showing (A) Strong 
reaction 40X (B): Strong reaction analysis by Aperio Image Scope 40X.
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chronic inflammations but no active inflammations has been 
indicated by a grade one (chronic inflammation). Only a few 
neutrophils are visible in grade two ("mild activity"), and no 
ulceration exists. The term "ulceration" in grade four refers 
to superficial epithelial ulceration37.

Due to the disease's patchy inflammatory patterns, 
endoscopic Crohn's Disease biopsies may exhibit varying 
inflammation degrees in one biopsy and between biopsies 
from one segment of the bowel. This is why the presence 
of focal microscopic alterations like chronic inflammations 
and focal crypt architectural distortion near normal crypts 
may be utilized for the diagnosis of Crohn's Disease. The 
inflammatory infiltrations in Crohn's Disease could be trans-
mural. Deep fissures, fibrosis and ulcers have resulted from 
the transmural lymphoid aggregates and inflammatory cells 
infiltrating submucosa and even lamina muscularis. Trans-
mural alterations may only be characterized in the resection 
due to the fact that the biopsies are more superficial. The 
existence of the non-caseating epithelioid granulomas re-
sults in promoting the diagnosis of Crohn's Disease; howe-
ver, only in the case where they're characterized with no 
associations with the ruptured crypts, and identification of 
the granuloma isn't required strictly for the establishment 
of the diagnosis34. The epithelioid cell granuloma can be 
defined as epithelioid cell granuloma (i.e. the active histio-
cytes) with or with no multi-nucleated giant cells. Necrosis is 
not common in the granulomas of Crohn's Disease that are 
commonly ill-defined. In addition to that, the granulomas are 
more widespread in children compared to it in adults38. The 
uneven villous architecture in the terminal ileum biopsies 
is one of the Crohn's Disease symptoms; however, when 
it's continuous with the proximal colitis, it may as well be a 
backwash ileitis marker in the UC. Pyloric gland metaplasia 
can occur and is seen in up to 25% of ileal biopsies from CD 
patients (and quite more often in the ileal samples after the 
surgical resections); however, only seldom in the patients 
who have the UC33.          

Histopathological evaluation is also useful in detecting 
early signs of dysplasia and preventing cancer growth. The 
histopathological examination report must include the re-
sults that are suggestive of chronic colitis (such as basal 
lymphoid aggregates, basal plasmacytosis, crypt architec-
tural/atrophic changes, metaplasia and mucin depletion) in 
addition to disease activity indication based upon neutrophil 
infiltration extent (in the lamia propria, crypt abscesses and 
cryptitis) and the epithelial damages for the symbol (i.e., the 
erosions). Even though histological remissions are not (yet) 
utilized as one of the treatment targets in routine clinical 
practices, it may be helpful for physicians in making deci-
sions in the case of the establishment of a diagnosis and se-
lection of the treatment. For the optimum implementations 
of histologic index and assessments of histological remis-
sions in clinical settings, consensus agreement involving 
the clinicians/endoscopists and pathologists is necessary. If 
possible, a standardized endoscopic biopsy process has to 
be developed so that the samples for the histological eva-
luation are consistent across patients and medical facilities.

Furthermore, agreeing on a specific scoring criterion 
would make comparing facilities easier. Recent findings in 
CD ileocecal resection specimens suggested that it can be 
advantageous to routinely report on active inflammations, 
plexitis, and granulomas in the margins of resection for ad-
vising the clinical follow-up post-surgery39. The latest ad-
vancements in using the histologic indexes in clinical trials 
and their ability to assist as a predictive factor for guiding 

disease management even after diagnosis was established 
visibly prove that histopathology is still one of the significant 
factors in controlling the IBD40.

The present statistical results of immunohistochemistry 
for the marker of Mycobacterium avium paratuberculosis 
(MAP), showed that there was a highly significant associa-
tion with Crohn's patients according to the p-value that was 
0.0052 and 0.0001(patients vs. control) (P-value 0 ≤ 0.01) 
table (1). And the results were distributed between weak, 
medium and strong, according to the program (Aperio ima-
ge Scope). Where 10% were weak, 43.33% moderate, and 
46.67% strong because of the severity of the infection, disea-
se stage, taking antibiotics, immune-enhancing drugs and 
because of the severity of the infection as well as external en-
vironmental factors such as food, heat and sterilization con-
ditions. This is consistent with the MAP Marker's relationship 
with CD41. As the twenty-first century arrived, a growing body 
of parallel studies had characterized 2 main bacteria groups 
as candidates for gross inflammatory disease pathogenesis 
of intestines in Crohn's Disease. This is a typical intestinal flo-
ra group42. An abnormal gut flora, like the adherent invasive 
E. coli (AIEC)43. Furthermore, given the global spread of Cro-
hn's Disease and its serious implications for public safety in 
addition to the cumulative individual suffering, scientists and 
clinicians in the research area must recognize that accurate 
evidence that has been obtained from every one of the 3 evi-
dence forms is convergent and that there aren't any conflicts 
between them. Based on experimental and clinical evidence, 
there isn't any reason to suspect that bacteria from normal 
gut microbes community can infect and inflame the gut wall, 
and this occurs in Crohn's Disease.

Nonetheless, without another distinct activating factor, 
the unexpected emergence and increase of Crohn's Disea-
se in human societies worldwide due to an epidemic of nor-
mal intestinal flora appear highly suspicious. The gut bacte-
ria serves as a nursery for horizontal gene transfer44. We've 
seen the pathological effects of this modification in common 
gut bacteria like E. coli that may be enterohaemorrhagic, 
enteropathogenic, enteroaggregative, enterotoxigenic, and, 
more lately, the entire adherent and infective AIEC45. Those 
changes are typically the result of some sort of external se-
lection pressure. Recent studies reveal that typical gut flora, 
like E. coli, may be significant predictors46. MAP's status as 
a known multi-host inflammatory bowel pathogen identifies 
it from all other harmful microorganisms as the primary cau-
se of Crohn's Disease. MAP has been shown in numerous 
animals, including primates, to have the unique capability for 
initiating and sustaining chronic inflammation of small bowel 
of various histological types. MAP infection causes both lo-
cal and systemic immunological dysfunction in animals. In 
addition to that, it is neuropathogenic as well, particularly 
to the non-myelinated neurons, and small intestine disease 
has been linked to chronic enteric neuropathy47. Despite its 
widespread pathogenicity, MAP infection in animals can last 
for years without inevitably progressing into clinical illness.

When tried-and-true methods were used, the majority 
of the individuals who have Crohn's Disease have been 
found infected with MAP48. In layman's terms, most indivi-
duals with chronic inflammatory bowel disease (CD) have 
been infected with the Mycobacterium, one of the known 
IBD causes.                                                           

MAP infects the gut extensively in Crohn's Disease and 
can be found in the more normal-looking digestive tract as 
well as highly inflamed and infected parts of the intestine49. 
Immunological responses of CD-4 T cell lines derived from 
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patients' intestines appear to be dominated by MAP anti-
gens50. Bacterial intracellular death is inhibited by mannans 
produced by MAP51.

MAP infection results in causing primary microscopic 
inflammation, specific immunological dysregulation and en-
teric neuropathy49. Mucosal integrity, as well as other critical 
intestinal functions, are jeopardized. The visible components 
of gross chronic inflammation disease are caused by a dys-
regulated neuro-immune response to secondary gut flora pe-
netration into the gut wall, including the normal intestinal bac-
teria and the ones that have undergone changes that lead 
to more invasive phenotypes, such as AIEC. Even though 
MAP has been discovered in human gut granulomas47. The 
occurrence or lack of those and other characteristics of the 
CD's variable histopathological image is determined primarily 
by big-scale responses to secondary co-pathogens like MAP, 
which is commonly recovered in the culture from the Crohn's 
Disease tissues52. As a result, the three current lines of re-
search intersect in a two-tiered co-operative disease patho-
genesis. The evidence for the link between MAP pathogens 
and CD is solid and effective and agrees with the previous 
investigation41,53. The present study utilized immunohisto-
chemistry, which reflects true and specific immune reactions 
between anti-MAP and MAP using the Aprio imaging Scope 
program. In conjunction with other approved methods, this 
type of diagnosis can be one of the most dependable metho-
dologies for specific diagnostic CD.

This immunohistochemistry investigation results show 
that the expression of TWEAK and its receptor Fn14 has 
been elevated in enteritis or (inflammatory bowel disea-
se) tissue, particularly Crohn's disease. TWEAK protein 
expression was significantly higher in the Crohn's disease 
group than in the seemingly healthy group, as demonstra-
ted by rigorous statistical analysis based on Aperio scope 
images, Where it was 10% weak, 36.67% medium, and 
53.33% strong. P-value (patients vs control) were 0.0003 
and 0.0001 (P-value 0 ≤ 0.01), and these differences in the 
proportions between patients may be due to the different 
stage of the disease and its severity, or Marker-inhibiting 
drugs, the person's immune status, and external factors. 
According to TWEAK and Fn-14, expression typically in-
creases in response to stresses, tissue damage, or remo-
deling54. TWEAK has been expressed widely by monocytes, 
natural killer (NK) cells, and dendritic cells, with macropha-
ges/monocytes being the main soluble TWEAK (sTWEAK) 
source in inflammatory body tissue55. In the current study, 
Fn14 expression has been found to be much higher in Ente-
ritis patients than in seemingly healthy and healthy tissues; 
in comparison, Fn14 expression was relatively weak in the 
control. However, it can be strongly induced in injured and 
sick tissues by a range of different growth factors28. Fn14 
can be found in many tissues, which include the colon, 
skin, small intestine, heart, brain, kidney, striated muscle, 
and pancreas26,27. TWEAK and Fn14 expression in healthy 
tissue is quite minimal. This is proven by the fact that the 
most frequently used CD treatments rely on steroids as 
well as the monoclonal antibodies against the TNF24. Ove-
rexpression of TWEAK During chronic inflammation, the 
digestive system is one of the tissue types most affected 
by the TWEAK/Fn-1429. Following mucosal barrier collap-
se continued Fn-14 stimulation on the intestinal epithelial 
cells may result in increased gut immune responses against 
the commensal flora. As a result, healing is slowing down, 
tissue repair is compromised, and fibrosis develops56. Al-
though TWEAK/Fn-14 has been shown to have similar 

effects in models of enteritis caused by recurrent acute 
damage, the role of TWEAK/Fn14 in a more immunologi-
cally driven inflammation is unknown. The current study 
supports previous findings that showed increased expres-
sions of TWEAK and Fn-14 in the Crohn's Disease tissue 
lesions compared to healthy controls57. Finally, to validate 
the current findings, we looked at the expressions of Fn-14 
TWEAK in the ileal tissues of the IBD and non-IBD patients. 
TWEAK and Fn14 were significantly overexpressed during 
active inflammation in ileal biopsy specimens from CD pa-
tients compared to healthy humans. These findings support 
the theory that the TWEAK/Fn-14 signaling pathways have 
been activated as a defense mechanism during acute and 
chronic inflammation. However, over-activation in IBD could 
result in increased gut immune responses against intestinal 
flora. As a result, healing is slowed, tissue repair is com-
promised, and fibrosis develops58,59. Our findings differ from 
those of Kawashima and his team55, TWEAK/Fn-14 levels 
have been higher in patients with active UC but not in CD 
patients or healthy controls for two reasons. First, only four 
CD patients have been included in the studies, compared 
to 30 in the current report. Second, the current studies 
primarily used small intestine tissue specimens, whereas 
previous studies only looked at colonic tissues. TWEAK/Fn-
14 over-expression was discovered in tissue lesions obtai-
ned from patients with active CD, according to the current 
study56. To summarize, the current findings show significant 
TWEAK/Fn-14 overexpression in CD patients' small intes-
tine tissue lesions, as well as a mechanistic role for Fn-14 
signaling in CD pathogenesis. With the introduction of new 
TWEAK/Fn14-targeting medications26.

Conclusions
The current findings support the notion that pharmaco-

logical inhibition of Fn-14 signaling can be one of the be-
neficial and feasible methods of preventing inflammatory 
responses in CD patients.
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