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ABSTRACT: Ulcerative colitis is common and complex conditions that are difficult to cure. MiRNAs are a class of small, non-coding,
single-stranded RNA molecules which play a key role in autoimmune and inflammatory diseases especially in IBD. Despite the
efficacy of biological treatment, a significant proportion of patients with IBD do not show an adequate response. For this reason
it is crucial to identify biomarkers useful to predict clinical response. In present study, we aimed to evaluate the microRNA-155
(miR-155) and microRNA-223 (miR-223) as prognostic marker in disease response to therapy in patients with UC. This study
included 80 patients with UC (40 patients who response to conventional treatment and 40 who resist and they are on biological
treatment) and 40 healthy controls. Real-time polymerase chain reaction (RT-PCR) assay was performed for evaluation miRNA-
155 and miRNA-223. According to the results of this study, There was significant variation in mean fold change of miR-155 among
groups (p <0.001), the level was highest in patients on conventional treatment followed by patients on biological therapy and then
by control group. With respect to miR-223, the difference in mean fold change was significant among study groups (p <0.001), the
level was highest in patients on biological treatment followed control group and then by patients on conventional therapy.
Receiver operator characteristic (ROC) curve analysis was carried, the cutoff value of miRNA-155 was <1.43 with 20 % sensitivity
level, 95 % specificity level and 53.3% accuracy level. The cutoff vale of miRNA-223 was >4.51with 25 % sensitivity level, 92.5%
specificity level and 59.1 % accuracy level. In conclusion, this study have evaluated the therapeutic response to corticosteroid, or
IFX therapy and blood expression of miRNA by screening the responses to anti-TNF-a and conventional therapy, this study
demonstrated that the level of miRNA-223 associated with the response to IFX which is highly increased in biological therapy
(negative response) comparing to the conventional therapy (positive response) group after IFX therapy while the present study
demonstrated that miRNA-155 fold change upregulated in patients with ulcerative colitis and on conventional therapy (positive
response) in comparison with healthy control group.

INTRODUCTION

Inflammatory bowel diseases (IBD) including ulcerative colitis (UC) and Crohn’s disease (CD) are common and complex conditions
that are difficult to cure. UC often starts from the rectum and extends to part or whole colon in a con- tinuous manner with
mucosal damage and clinical manifestations are bloody diarrhea and abdominal pain.!

MiRNAs are a class of small (18-25 nucleotides in length), non-coding, single-stranded RNA molecules that can negatively
regulate target gene expression at the post-transcriptional level through binding to the 3’untranslated regions of the target mRNAs
and promoting mRNA degradation or translational repression.? MiRNAs play a key role in autoimmune and inflammatory diseases,
especially in IBD. MiRNAs have been found to be involved in the regulation of the nuclear transcription factor NF-kB pathway,
intestinal epithelial barrier function, and autophagic function. NF-kB is considered to be an important regulators of the immune
system and inflammatory diseases.? Dysregulation of the symbiosis between the miRNA and the microbiota is linked with a range
of disease, which include inflammatory bowel disease (IBD), colon cancer, and neurological disorders.*

MIiR-155 has shown a central regulatory role in innate and acquired immune systems. miR-155-5p is expressed in response
to inflammatory mediators such as LPS, TLR ligands, and IFN-b and is induced in antigen-presenting cells, including plasmacytoid
dendritic cells and macrophages.® MiR-155 has been found to markedly promote cell proliferation and proinflammatory
secretions, regulate the immune balance in colonic mucosa of IBD, thus contribute to the pathogenesis of experimental colitis.®
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MiR-223 is a crucial regulator of innate immunity, including myeloid differentiation and the function of neutrophils and
macrophages’. Intestinal macrophages and dendritic cells (DCs) lacking miR-223 exhibit a pro-inflammatory phenotype, and
monocytes deficiency of miR-223 promotes an increase in monocyte-derived DCs, resulting in more severe colitis.® Upregulation
of miRNA-223 has previously been demonstrated within the inflamed colonic region and serum samples obtained from UC
patients. IKKa, capable of phosphorylation and degradation of the in- hibitor of NF-kB, was identified as a target gene for miRNA-
223, and the expression of IKKa exhibited a significant downregulation in the colonic mucosal samples from UC patients °.

MATERIALS AND METHODS

During the period from January 2022 to June 2022, a case-control study was designed on 120 subjects. Of them, 80 ulcerative
colitis patients including 40 (21 males and 19 females) who response to conventional treatment ( immuran ) (positive response)
and 40 ( males 19, females 21) who resist to conventional treatment and they are on biological (negative response). The patients
were attended to the consultant clinic for Gastroenterologist specialist in Diwaniyah city in addition to those who were followed-
up at the Gastrointestinal Tract and Liver Disease Center in Baghdad, Iraq and 40 (13 females and 27 males) healthy controls were
enrolled. Three milliliters (ml) of blood was withdrawn from each participant by vein puncture and collected in EDTA tube and
mixed immediately with trizol, then kept at -20 for detection miRNA-155 and miRNA-223.

RNA Isolation and Reverse-Transcriptase PCR: Total RNA were extracted from serum samples or blood samples by using (TRIzol®
reagent kit. Bioneer. Korea) and done according to company instructions. For the reverse transcription (RT) of miR-155, miR-223
we prepared a reaction with the RT master mix using the Transcriptor First Stand cDNA Synthesis Kit (Promega / Korea).

Quantitative-PCR: The Fast Start Universal SYBR Green Master was used to confirm the miRNA expression changes of miR-155,
miR-223 in the serum (primer sequences for miR-155: Forward primer: TGTCAGTTTGTCAAATACCC; reverse primer:
GTCGTATCCAGTGCAGGGTCCGAGGTATTCGCACTGGATACGACCCCTAT) and (primer sequences for miR-223 forward primer:
GCGGCGGTGTCAGTTTGTC; reverse primer: GTGCAGGGTCCGAGGT). The expression of miRNA was calculated relative to U6
(primers sequences for U6, forward primer: 5-GTTTTGTAGTTTTTGGAGTTAGTGTTGTGT-3; reverse primer: 5-
CTCAACCTACAATCAAAAACAACACAAACA-3). A comparative threshold cycle method was used to compare each condition.

Ethical approval: All protocol investigations will be done in accordance with the Human Ethical Clearance Committee guidelines
for Clinical Researches at the faculty of Medicine, University of Al-Qadisiyah.

Statistical analysis: Data were collected, summarized, analyzed and presented using statistical package for social sciences (SPSS)
version 23 and Microsoft Office Excel 2010. One way analysis of variance (ANOVA) was used to evaluate difference in mean of
numeric variables among more than two groups provided that these numeric variables were normally distributed. One way ANOVA
was followed by pos hoc LSD test to evaluate individual differences in mean values between any two groups among groups. In
order to detect the cutoff value that predict a positive finding, receiver operator characteristic (ROC) curve analysis was used with
its corresponding area under the curve (AUC), accuracy level, sensitivity, specificity and level of significance (P). The risk was
calculated based on odds ratio with corresponding 95 % confidence interval and etiological and preventive fractions. The level of
significance was considered at P-value of equal or less than 0.05.

Results: 1-Demographic characteristics of patients and control subjects

General characteristics of patients and control subjects are shown in table 1. There was no significant difference in mean age
among study groups, 35.60 +10.42 years, 36.13 +12.88 years and 34.30 +10.01 years, respectively (p = 0.754). There was also no
significant variation in the proportions of males and females among study groups, 21 (52.5 %) versus 19 (47.5 %), 19 (47.5 %)
versus 21 (52.5 %) and 27 (67.5 %) versus 13 (32.5 %), respectively (p = 0.173). Smoking was less frequently seen in patients’ groups
in comparison with control group, 1 (2.5 %) and 3 (7.5 %) versus 10 (25.0 %), respectively (p = 0.004). In addition, family history is
limited to patients’ groups, 1 (2.5 %) and 2 (5.0 %) in comparison with control group 0 (0.0 %); however, the difference was no
significant (p = 0.359).

Table 1: General characteristics of patients and control subjects

Characteristic Conventional therapy Biological treatment Control o

n =40 n=40 n =40
Age (years)
Mean +SD 35.60 +10.42 36.13 +12.88 34.30+£10.01 0.754 0
Range 18 -65 16 -61 20-75 NS
Gender
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Male, n (%) 21 (52.5 %) 19 (47.5 %) 27 (67.5 %) 0173
Female, n (%) 19 (47.5 %) 21(52.5 %) 13 (32.5 %) NS
Negative, n (%) 39 (97.5 %) 38(95.0 %) 40 (100.0 %)

n: number of cases; SD: standard deviation; O: one way ANOVA; NS: not significant; *: significant at p < 0.05; ***: significant at p
< 0.05

Duration of disease compared between those on conventional therapy and those on biological treatment is shown in
table 2. The frequency distribution of all patients was as following, 55 (68.8 %), 18 (22.5 %) and 7 (8.8 %) as <5 years, 5-10 years
and > 10 years, respectively. The proportion of less than 5 years was significantly higher and that of 5-10 years and > 10 years
were significantly lower in patients on conventional therapy in comparison with biological treatment (p < 0.001).

Table 2: Duration of disease compared between those on conventional therapy and those on biological treatment

Disease Duration Total n = 80 Conventional therapy Biological treatment p
n =40 n =40
<5 years, n (%) 55 (68.8 %) 36 (90.0 %) 19 (47.5 %)
5-10 years, n (%) 18 (22.5 %) 4 (10.0 %) 14 (35.0 %) :*3'001 ¢
>10 years, n (%) 7 (8.8 %) 0 (0.0 %) 7 (17.5 %)

n: number of cases; C: chi-square test; ***: significant at p < 0.001

Comparison of mean fold change of MiRNA-155 among study groups

With respect to miR-155, the difference in mean fold change was significant among study groups (p <0.001), the level was
highest in patients on conventional treatment (positive response) followed by patients on biological therapy (negative response)
and then by control group, as shown in table 3 and figure 1.

Table 3: Comparison of mean fold change of miR155 among study groups

Characteristic Conventional therapy Biological treatment Control
(Positive response) n = 40 (negative response) n = 40 n=40 P
miR-155 (fold change)
4.74 +2.01 2.30£1.35 1.00 +£0.00
Mean +SD < 0.001 O
Range 0.53-11.33 0.61-3.9 1-1

n: number of cases; miR: micro-RNA; SD: standard deviation; O: one way ANOVA; ***: significant at p < 0.001
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Figure 1: Comparison of mean fold change of miR-155 among study groups

Comparison of mean fold change of MiRNA-223 among study groups

With respect to miR-223, the difference in mean fold change was significant among study groups (p <0.001), the level was highest
in patients on biological treatment (negative response) followed by control group and then by patients on conventional therapy
(positive response), as shown in table 4 and figure 2.
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Table 4: Comparison of mean fold change of miR-223 among study groups

Conventional therapy Biological treatment
. . ... . Control
Characteristic (positive response) (negative response) P
n=40
n=40 n=40
miR-223 (fold change)
0.42 £+0.13 1.69 £1.08 1.00 £0.00
Mean £SD < 0.001 O
B A C -
Range 0.12 -0.87 0.63-2.99 1-1

n: number of cases; miR: micro-RNA; SD: standard deviation; O: one way ANOVA; ***: significant at p < 0.001
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Figure 2: Comparison of mean fold change of miR223 among study groups

Receiver operator characteristic (ROC): Receiver operator characteristic (ROC) curve analysis was carried out in order to find the
cutoff value predictor for biological treatment of both miRNA-155, miRNA-223 that can predict and the results are shown in table
5 and figures 3 and 4. The cutoff value of miRNA-155 was <1.43 with 20 % sensitivity level, 95 % specificity level and 53.3% accuracy
level. The cutoff vale of miRNA-223 was >4.51with 25 % sensitivity level, 92.5% specificity level and 59.1 % accuracy level.

Table 5: The results of receiver operating characteristic curve (ROC) analysis

100-S pecificity

Characteristic miR-155 miR-223
Cutoff <1.43 >4.51
AUC 0.533 0.591
95 % CI 0.418 to 0.646 0.475 to 0.699
p 0.61 0.159
Sensitivity % 20 25
Specificity % 95 92.5
Accuracy % 533 59.1
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Figure 3: Receiver operating characteristic curve (ROC) analysis for miR-155 to find the cutoff value predictor for biological
treatment
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Figure 4: Receiver operating characteristic curve (ROC) analysis for miR-223 to find the cutoff value predictor for biological
treatment

DISCUSSION
Since this is a case-control study, the non-significant association between patients and the control group regarding age and sex
factors is necessary for such study in order to exclude the impact of age and sex factors on the biases of studded parameters.

Accumulating data have shown that susceptible age is late adolescence to young adults, mostly in the 20’s and 30’s. Moreover,
it was found that 30’s was the most susceptible age for onset of ulcerative colitis *°. Moreover, IBD is a disease of young adults
with the peak incidence between the ages of 20 to 39. However, around one-third of the IBD population are 60 years or older, of
whom up to 15% were diagnosed after the age of 60 years. 1! Additionally, almost 25—-35% of IBD patients are =60 years old. About
20% of them have been diagnosed at a younger age, and now they transitioned into older age. 1% All these evidences consistent
with the result of this study which revealed that the onset of UC occurs mainly in younger individuals, usually in the third decade
of life among the patient groups. In relation to gender studies have noted either no preference regarding sex, or a slight
predilection for men.*3 Also, it was demonstrated that the CD is frequent amongst men with no gender difference for UC which
compatible with the result of this study.*

Sex-related differences have been found in the epidemiology of CD but were not so marked in UC. In a pooled analysis of
population-based studies on 95,605 and 112,004 incident cases of CD and UC, respectively, found that age at UC onset varied with
sex. Indeed, the incidence of UC is similar between males and females until age 45. After this age, females showed a 13% to 32%
lower likelihood of being diagnosed with UC than males.® Disease duration has been evaluated with the hypothesis that patients
with shorter disease duration will have a better response to early treatment. Intuitively though, treating patients earlier, when
inflammatory disease predominates over fibrosis, is appealing. On the other hand, worse response to treatment in patients with
longer disease duration may be due to several factors, including a selection bias of patients with more severe disease and also a
greater proportion of advanced fibrosing organ damage.®
This is consistent with the results of this study which demonstrated that the less duration seen in conventional group who don’t
need for the biological treatment and had a better response to conventional therapy. Moreover, in this study on the impact of
disease duration on treatment response and outcomes in (negative response) patients group, it was observed that 35% of them
have a disease duration 5-10 years which indicated that the long disease duration is independently associated with increased risk
of treatment failure. These findings suggest that early need for biologic therapy may be an independent negative prognostic factor
in patients with UC, regardless of inflammatory burden, disease extent.

In a retrospective cohort study of 190 infliximab-treated patients with corticosteroid-dependent or -refractory patients,
Murthy and colleagues observed a lower risk of infliximab failure and colectomy with longer disease duration; however, 35% of
their cohort included patients with corticosteroid-refractory, hospitalized acute severe UC, patients who are intrinsically at
significantly higher risk of colectomy.’

The results of this study disagree with another study which demonstrated that UC is primarily a luminal disease with mucosal
inflammation, although long-term inadequate control of disease may result in mural changes and submucosal fibrosis. It was
demonstrated either no association between disease duration and response to therapy or higher risk of treatment failure in
patients with short disease duration at the time of starting biologic therapy.'®

With respect to miR-155, the difference in mean fold change was significant among study groups (p <0.001), the level was
highest in patients on conventional treatment (positive response) followed by patients on biological therapy (negative response)
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and then by control group. MiR-155 is an miRNA that downregulates more than 25 target genes and regulates various physiological
and pathological processes, including immunity, inflammation, and cancer. MiR-155 support a positive correlation between miR-
155 upregulation and NF-kB activation which may act either directly or indirectly to increase the rate of translation of TNF-a
transcripts, and miR-155 is involved in the activation of the TNF-a pathway. These facts suggest that miR- 155 is involved in the
regulation of various inflammatory reactions.®

During inflammatory responses, miR-155 is rapidly upregulated by NF-kB within the first 12 hour of inflammatory response.
Subsequently, by targeting SHIP1, miR-155 activates the IKK signalosome complex in a PI3K/Akt-dependent manner, forming a
positive feedback loop necessary for signal amplification. Thus, miR-155 can cross-regulate inflammatory responses.?°

A report indicated that the expression of 7 miRNAs (miR-16, miR-19a, miR-21, miR-101, miR-155, miR-223, and miR-594
was elevated in the colonic mucosa of both UC and CD compared to healthy controls 2. It has been frequently demonstrated that
the miR-155 expression is markedly increased in inflamed colonic mucosa of UC patients thus, it is not unexpected that this
present study found miR-155 to be more highly expressed in UC than in control which is consistent with results of this study.

Several studies have reported on the role of other miRNAs in IBD in general, both exploring mechanistic roles and the
potential role of miRNA as biomarkers and drug targets. It was stated that in the DSS- induced colitis model, loss of miR-155 was
found to ameliorate colitis by reducing TNF-a and interleukin- 6, -12 and -17 in the tissue. 2

In patients and animal models of colitis, the systemic level of TNF-a, IFN-§, IL-6, and IL-12 is significantly increased, which might
be responsible for inflammatory status in IBD. Additionally, it was discovered fewer symptoms (minor change in body weight and
no diarrhea or blood in feces), decreased numbers of Th1/17 cells, macrophages, and DCs as well as the reduced amount of
inflammatory cytokines such as TNF-a, IFN- §, IL-6, and IL-12 in miR-155 deficient animal model of IBD. Moreover, miR-155 might
have a crucial role in the devolvement of dextran sulfate sodium (DSS)-induced colitis in mice.?

It was found that miR-155 can directly increase TNF-a levels by augmenting transcript stability through binding to its
3’UTR, and in vivo studies showed that miR-155 probably directly targets transcript coding for several proteins involved in
lipopolysaccharide (LPS) signaling while enhancing TNF-a translation.?* Other study have also shown that miR- 155 is significantly
up-regulated in blood samples from UC patients and is the highest among all the up-regulated miRNAs. 2°

MIiR-155 was elevated at a statistically significant level in the UC endoscopically involved colonic tissue in comparison to
the endoscopically uninvolved colonic tissue.?® The results of the all above studies consistent with the results of the present study.

However, some authors did not find increased miR-155 levels in the blood from IBD patients, suggesting that more studies
are needed to determine whether miR-155 is a putative blood-related biomarker ?’. Keeping in mind the present study support
blood-related biomarker value for miRNA-155.

The NF-kB pathway is an important mediator of inflammatory responses, and overexpression of miR-155 has been shown
to trigger NF-kB activation in mouse macrophages. MiR-155 positively correlated with NF-kappa B activation and contributed to
development of cancer and inflammation.?® Blockade of the miR-155/NF-kB axis is a promising treatment strategy for IBD.?®
miR-155- mediated reduction of FOXO3a has been shown to positively regulate nucleotide-binding domain-like receptor protein
3 (NLRP3) inflammasome. This finding is supported by data showing that induced NF-kB expression leads to higher NLRP3
expression. Blockade of miR-155 in lipopolysaccharide (LPS)-activated RAW 264.7 cells resulted in downregulation of inflammatory
cytokines by reducing pNF-kB and NLRP3-related proteins. #°

Based on these findings, in this study the use of the biological drug was evaluated, and miR-155 is correlated with clinical
response, and its expressions was efficiently inhibited with IFX treatment (negative response) than with longer-term GCs
conventional treatment (positive response). This result disagree with another study which found that TNF-a treatment increases
the expression of miR-155 in HT-29 colonic epithelial cells.3° While a study examining miR-155 in the serum during the induction
of anti-TNF-a therapy in adult patients with IBD could not find differences in the expression of this miRNA, and no data are available
on their local effects during biological therap.3!

Furthermore, it was reported that inhibition of miR-155 in intestinal myofibroblasts from UC patients resulted in
decreased cytokine production and higher expression of suppressor of cytokine signaling 1 (SOCS1), whereas silencing of SOCS1
in intestinal control myofibroblasts greatly increased the production of pro-inflammatory cytokines.?® All these data together
explain the low level of miRNA 155 in biological group of ulcerative colitis patients.

Serum-monitoring biomarkers could provide an alternative method of measuring disease activity and potentially allow
for earlier assessment of response and optimization of therapy.

The results of the present show that the expression of miR-223 is inversely correlated with the disease activity of UC.
Besides that, this study have evaluated the therapeutic response to corticosteroid, or IFX therapy and blood expression of miRNA
by screening the responses to anti-TNF-a and conventional therapy, this study demonstrated that the level of miRNA associated
with the response to IFX which is highly increased in negative response comparing to the positive response group after IFX therapy.

IJMRA, Volume 06 Issue 10 October 2023 www.ijmra.in Page 4923


http://www.ijmra.in/

Evaluation of Mirna-155 and Mirna-223 in Blood in Patients with Ulcerative Colitis

MicroRNA-233 is a crucial regulator of innate immunity, including myeloid differentiation and the function of neutrophils
and macrophages. Recently, miR-223 has been shown to participate in the regulation of the immune response and the production
of cytokines in the pathogenesis of IBD 7.

NF-kB pathway plays a central role in regulating the release of cytokines in patients with UC and participates in the
inflammation and immune response in the intestinal tract of UC. It indicates that NF-kBp65 highly expresses in intestinal mucosal
epithelium, crypt epithelial cells and lamina propria monocytes of patients with UC. NF-kappaB p65 antisense oligonucleotides
blocks NF-kB pathway and down-regulates NF-kB-dependent IL-lbeta and IL-8 mRNA expressions, which attenuates the
productions of pro-inflammatory cytokines in lamina propria mononuclear cells from patients with UC 32,

The effects of miR-223 on NF-kB are multiple. NF-kB is composed of p65 and p50 subunits which are suppressed by the
inhibitory subunit IkBa (NF-kB polypeptide gene enhancer in B cells inhibitor alpha). IKKa (kB kinase alpha), a negative regulator
of IkBa, has been identified as a target of miR-223. By comparing 30 UC patients and 20 non-IBD controls, Valmiki and his
colleagues show that miR-223 levels were 8.63 folds of that of controls while IKKa was 40% less in UC patients than that in controls.
33

The decreased effect of IKKa on IkBa should lead to activation of NF-kB. The NF-kB activators Traf6/Tab1 (TNF receptor-
associated factor 6/TGF-beta activated ki- nase 1) was identified as targets of miR- 223. Transfection of miR-223 into HUVECs
blocked nuclear translocation of NF-kB as well as inhibition of p38 MAPK, JNK and ERK phosphorylation. This suggest that miR-223
could reduce proinflammatory status in IBD through inhibiting NF-kB pathway.!

One of the pro-inflammatory cytokines activated by NF-kB is tumor necrosis factor-a (TNF-a), whose feedback stimulates
NF-kB by binding to TNF receptors (TNFR1 or TNFR2), resulting in a kinase cascade. The TNF-a level is increased in the blood, stool
and intestinal tissue from patients with CD and UC, and therefore it has been a target for medical treatment. Infliximab and
adalimumab are therapeutic antibodies that block the binding of TNF-a to its cell- surface receptors and limit downstream cell
signaling pathways.3*

In IBD patients, the increased NF- kB expression in mucosal macrophages is accompanied by an increased capacity of
these cells to produce and secrete TNF-a, IL-1 and IL-6. This finding nicely reflects the central function of NF- kB in monocytes,
which is the induction and control of pro-inflammatory cytokines. Many of the already established immunosuppressive drugs in
IBD like anti-TNF-a antibodies are known to mediate their anti-inflammatory effects at least partly via inhibition of NF-kB activity.®

Moreover, in the present study the level of miRNA 223 in patients group (positive and negative response) was highly
significant in comparison to the control group (p=0.001). The results of this study agree with another study which demonstrated
increased miR-223 levels in colonic tissues and blood samples in both IBD patients and animal models. miR-223 levels were highly
increased %,

In previous study with IL-10-/- mice, miR-19a, miR-146a, miR-155, miR-223, and miR-375 were selectively dysregulated
in whole blood of mice with mild intestinal pathology 2°.

Recently, >800 fecal miRNAs have been investigated in stool samples of patients with UC compared to controls. Findings
suggest that patients with active UC have distinct fecal miRNA profiles compared to non-IBD patients, particularly higher levels of
miRNA-223.%7
Moreover, analyzed both serum and fecal miRNAs in IBD and found increased levels of and miR-223 in both sera and feces from
the IBD patients compared to controls 2. MiR-223 in feces can well distinguish IBD patients in the active stage and remission stage,
and the sensitivity and specificity are 80 and 93%, respectively.3®

An assessment of miRNA expression in terminal ileum biopsies from 6 patients with chronically active terminal ileal CD
and 6 control individuals revealed that miR-16, miR-21, miR-223, and miR-594 were overexpressed in chronically active terminal
ileal CD tissues.®® All above studies consistent with the result of this study regarding the elevated level of miRNA-223 among
patients group in comparison to the control group.

Additionally, the expression of seven miRNAs showed in remarkable changes after treatment in responders but not in
non-responders in a small cohort of pediatric IBD with diverse treatments including anti-TNF mAbs. However, the association of
miRNA polymorphisms with anti-TNF treatment response did not detect any correlations between studied miRNA polymorphisms
and patients’ response to anti-TNF mAbs. Therefore, the profile of serum or mucosa miRNAs as promise biomarkers in analyzing
the therapeutic response to anti-TNF mAbs in IBD patients remains to be investigated in future clinical practice.*

REFERENCES
1) Jiezhong Chen LV. Is miR-223 Upregulation in Inflammatory Bowel Diseases a Protective Response? Front Biosci - Elit.
2023;15(1).

2) Quaglio AEV, Santaella FJ, Rodrigues MAM, Sassaki LY, Di Stasi LC. MicroRNAs expression influence in ulcerative colitis

IJMRA, Volume 06 Issue 10 October 2023 www.ijmra.in Page 4924


http://www.ijmra.in/

Evaluation of Mirna-155 and Mirna-223 in Blood in Patients with Ulcerative Colitis

and Crohn’s disease: A pilot study for the identification of diagnostic biomarkers. World J Gastroenterol.
2021;27(45):7801-7812. doi:10.3748/wjg.v27.i45.7801

3) Wang P, Chen Y, Zhang LM, Yuan SQ, Lu SA, Zhang YIJ. Effect of MicroRNA145 on the multidrug resistance gene of
ulcerative colitis in rats. Life Sci. 2021;278(January):119603. doi:10.1016/].1fs.2021.119603

4) Yan X-Y, Yao J-P, Li Y-Q, et al. Global trends in research on miRNA—microbiome interaction from 2011 to 2021: A
bibliometric analysis. Front Pharmacol. 2022;13(August):1-18. doi:10.3389/fphar.2022.974741

5) Yarani R, Shojaeian A, Palasca O, et al. Differentially Expressed miRNAs in Ulcerative Colitis and Crohn’s Disease. Front
Immunol. 2022;13(June):1-21. doi:10.3389/fimmu.2022.865777

6) Guo J, Liao M, Wang J. TLR4 signaling in the development of colitis-associated cancer and its possible interplay with
microRNA-155. Cell Commun Signal. 2021;19(1):1-22. doi:10.1186/s12964-021-00771-6

7) ZhangJ, Wang C, Guo Z, Da B, Zhu W, Li Q. miR-223 improves intestinal inflammation through inhibiting the IL-6/STAT3
signaling pathway in dextran sodium sulfate-induced experimental colitis. Immunity, Inflamm Dis. 2021;9(1):319-327.
doi:10.1002/iid3.395

8) ZhouJ, Liu J, Gao Y, Shen L, Li S, Chen S. miRNA-Based Potential Biomarkers and New Molecular Insights in Ulcerative
Colitis. Front Pharmacol. 2021;12(July):1-17. doi:10.3389/fphar.2021.707776

9) ZhuY, Yangs§, Zhao N, et al. CXCL8 chemokine in ulcerative colitis. Biomed Pharmacother. 2021;138(February):111427.
doi:10.1016/j.biopha.2021.111427

10) Shimodaira Y, Watanabe K, lijima K. Clinical course of ulcerative colitis associated with an age at diagnosis: A recent
japanese database survey. Tohoku J Exp Med. 2021;255(1):33-39. doi:10.1620/tjem.255.33

11) Mak JWY, Lok Tung Ho C, Wong K, et al. Epidemiology and Natural History of Elderly-onset Inflammatory Bowel Disease:
Results from a Territory-wide Hong Kong IBD Registry. J Crohn’s Colitis. 2021;15(3):401-408. doi:10.1093/ecco-jcc/jjaal81

12) Zammarchi |, Lanzarotto F, Cannatelli R, et al. Elderly-onset vs adult-onset ulcerative colitis: A different natural history?
BMC Gastroenterol. 2020;20(1):4-11. doi:10.1186/s12876-020-01296-x

13) Ordas |, Eckmann L, Talamini M, Baumgart DC, Sandborn WJ. Ulcerative colitis. Lancet. 2012;380(9853):1606-1619.
doi:10.1016/50140-6736(12)60150-0

14) Aggarwal A, Mehta S, Gupta D, et al. Clinical & immunological erythematosus patients characteristics in systemic lupus
Maryam. J Dent Educ. 2012;76(11):1532-1539. do0i:10.4103/ijmr.lJMR

15) Lungaro L, Costanzini A, Manza F, et al. Impact of Female Gender in Inflammatory Bowel Diseases: A Narrative Review. J
Pers Med. 2023;13(2). d0i:10.3390/jpm 13020165

16) Gisbert JP, Chaparro M. Predictors of Primary Response to Biologic Treatment [Anti-TNF, Vedolizumab, and Ustekinumab]
in Patients with Inflammatory Bowel Disease: From Basic Science to Clinical Practice. J Crohn’s Colitis. 2020;14(5):694-
709. doi:10.1093/ecco-jcc/jjz195

17) Murthy SK, Greenberg GR, Croitoru K, Nguyen GC, Silverberg MS, Steinhart AH. Extent of early clinical response to
infliximab predicts long-term treatment success in active ulcerative colitis. Inflamm Bowel Dis. 2015;21(9):2090-2096.
doi:10.1097/MIB.0000000000000474

18) Nguyen NH, Kurnool S, Dulai PS, Boland BS, Sandborn WJ, Singh S. Short disease duration is associated with increased risk
of treatment failure in biologic-Treated patients with ulcerative colitis. Inflamm Bowel Dis. 2020;26(9):1429-1435.
doi:10.1093/ibd/izz276

19) Min M, Peng L, Yang Y, Guo M. MicroRNA-155 Is Involved in the Pathogenesis of Ulcerative Colitis by Targeting FOXO3a.
Inflamm Bowel Dis. 2014;20(4):652-659. doi:10.1097/MIB.0000000000000009

20) Mahesh G, Biswas R. MicroRNA-155: A Master Regulator of Inflammation. J Interf CYTOKINE Res. 2019;39(6):321-330.
doi:10.1089/jir.2018.0155

21) Xiao X, Mao X, Chen D, et al. miRNAs Can Affect Intestinal Epithelial Barrier in Inflammatory Bowel Disease. Front
Immunol. 2022;13(April):1-13. doi:10.3389/fimmu.2022.868229

22) Malham M, James JP, Jakobsen C, et al. Mucosal microRNAs relate to age and severity of disease in ulcerative colitis.
Aging (Albany NY). 2021;13(5):6359-6374. doi:10.18632/aging.202715

23) Pashangzadeh S, Motallebnezhad M, Vafashoar F, Khalvandi A. Implications the Role of miR-155 in the Pathogenesis of
Autoimmune Diseases. Front Immunol. 2021;12(May):1-14. doi:10.3389/fimmu.2021.669382

24) Li T, Jia Y, Wang Q, Shao X, Zhang P, Lv R. Correlation between Tumor Necrosis Factor alpha mRNA and MicroRNA-155
Expression in Rat Models and Patients with Temporal Lobe Epilepsy. Brain Res. 2018;1700:56-65.
doi:10.1016/j.brainres.2018.07.013

25) Yang Z Bin, Qiu LZ, Chen Q, Lin JD. Artesunate alleviates the inflammatory response of ulcerative colitis by regulating the

IJMRA, Volume 06 Issue 10 October 2023 www.ijmra.in Page 4925


http://www.ijmra.in/

Evaluation of Mirna-155 and Mirna-223 in Blood in Patients with Ulcerative Colitis

expression of miR-155. Pharm Biol. 2021;59(1):97-105. doi:10.1080/13880209.2020.1867196

26) Schaefer JS, Attumi T, Opekun AR, et al. MicroRNA signatures differentiate Crohn’s disease from ulcerative colitis. BMC
Immunol. 2015;16(1):1-13. d0i:10.1186/s12865-015-0069-0

27) James JP, Riis LB, Malham M, Hggdall E, Langholz E, Nielsen BS. MicroRNA biomarkers in IBD-differential diagnosis and
prediction of colitis-associated cancer. Int J Mol Sci. 2020;21(21):1-19. doi:10.3390/ijms21217893

28) Kim HY, Kwon HY, Ha Thi HT, et al. MicroRNA-132 and microRNA-223 control positive feedback circuit by regulating
FOX03a in inflammatory bowel disease. J Gastroenterol Hepatol. 2016;31(10):1727-1735. doi:10.1111/jgh.13321

29) Aggeletopoulou |, Mouzaki A, Thomopoulos K, Triantos C. miRNA Molecules—Late Breaking Treatment for Inflammatory
Bowel Diseases? Int J Mol Sci. 2023;24(3). doi:10.3390/ijms24032233

30) Béres NJ, Szabd D, Kocsis D, et al. Role of Altered Expression of MIR-146a, MIR-155, and MIR-122 in Pediatric Patients
with Inflammatory Bowel Disease. Inflamm Bowel Dis. 2016;22(2):327-335. doi:10.1097/MIB.0000000000000687

31) Fujioka S, Nakamichi I, Esaki M, Asano K, Matsumoto T, Kitazono T. Serum microRNA levels in patients with Crohn’s
disease during induction therapy by infliximab. J Gastroenterol Hepatol. 2014;29(6):1207-1214. doi:10.1111/jgh.12523

32) Lu P De, Zhao YH. Targeting NF-kB pathway for treating ulcerative colitis: Comprehensive regulatory characteristics of
Chinese medicines. Chinese Med (United Kingdom). 2020;15(1):1-25. doi:10.1186/s13020-020-0296-z

33) Valmiki S, Ahuja V, Puri N, Paul J. miR-125b and miR-223 Contribute to Inflammation by Targeting the Key Molecules of
NFkB Pathway. Front Med. 2020;6(January):1-14. doi:10.3389/fmed.2019.00313

34) Bank S, Andersen PS, Burisch J, et al. Associations between functional polymorphisms in the NFkB signaling pathway and
response to anti-TNF treatment in Danish patients with inflammatory bowel disease. Pharmacogenomics J.
2014;14(6):526-534. doi:10.1038/tp;j.2014.19

35) Atreya |, Atreya R, Neurath MF. NF-kB in inflammatory bowel disease. J Intern Med. 2008;263(6):591-596.
doi:10.1111/j.1365-2796.2008.01953.x

36) Fasseu M, Tréton X, Guichard C, et al. Identification of restricted subsets of mature microRNA abnormally expressed in
inactive colonic mucosa of patients with inflammatory bowel disease. PLoS One. 2010;5(10).
doi:10.1371/journal.pone.0013160

37) Dragoni G, Innocenti T, Galli A. Biomarkers of Inflammation in Inflammatory Bowel Disease: How Long before Abandoning
Single-Marker Approaches? Dig Dis. 2021;39(3):190-203. doi:10.1159/000511641

38) XulJ, Xu HM, Yang MF, et al. New Insights Into the Epigenetic Regulation of Inflammatory Bowel Disease. Front Pharmacol.
2022;13(January):1-15. doi:10.3389/fphar.2022.813659

39) Dalal SR, Kwon JH. The role of microRNA in inflammatory bowel disease. Gastroenterol Hepatol. 2010;6(11):714-722.

40) Cui G, Fan Q, Li Z, Goll R, Florholmen J. Evaluation of anti-TNF therapeutic response in patients with inflammatory bowel
disease: Current and novel biomarkers. EBioMedicine. 2021;66:103329. doi:10.1016/j.ebiom.2021.103329

There is an Open Access article, distributed under the term of the Creative Commons

@ ® @ Attribution — Non Commercial 4.0 International (CC BY-NC 4.0)

(https://creativecommons.org/licenses/by-nc/4.0/), which permits remixing, adapting and
building upon the work for non-commercial use, provided the original work is properly cited.

IJMRA, Volume 06 Issue 10 October 2023 www.ijmra.in Page 4926


http://www.ijmra.in/

