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ABSTRACT

Ulcerative colitis is one of the IBDs. Its etiology and pathogenesis remain undefined with an
interaction between environmental, genetic and immunological factors is the most accepted
explanation. Several recent studies have examined microRNA expression in the peripheral
blood and tissues from IBD patients. The study aims at assessing the expression of serum
miR-16 in ulcerative colitis patients and its correlation with disease extent, activity and
severity. It included 30 treatment naive ulcerative colitis patients of different presentations.
Serum miR-16 expression was assessed using reverse transcriptase quantitative real time
PCR (RT-qPCR), and then correlated with that of a group of 20 healthy subjects to assess its
role in diagnosis of ulcerative colitis. Also, it was correlated with disease extent (proctitis, left
sided colitis, extensive colitis) and disease activity and severity indices (Truelove and Witts
criteria, fecal calprotectin and UCEIS). Thirty ulcerative colitis patients were enrolled, 53%
had mild, 37% had moderate, while 10% had severe disease. Concerning endoscopic extent, 8
had proctitis, 14 had left sided colitis and 8 had extensive colitis. Serum expression of miR-16
in the 30 patients were compared to that of the healthy control subjects. The patients’ group
showed median serum miR-16 expression of 1.91, 1.13 for the control group with a significant
difference between both groups. Correlation between serum miR-16 expression with disease
extent, activity and severity showed no significant relation. From the current study we can
conclude that increased serum expression of miR-16 is associated with ulcerative colitis
despite no significant relation to disease activity extent or severity.
© 2020 Sociedade Brasileira de Coloproctologia. Published by Elsevier Editora Ltda. This
is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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Palavras-chave:

MicroRNA-16

Transcricdo reversa seguida de
PCR quantitativa em tempo real
Colite ulcerativa

Expressao sérica do microRNA-16 em uma coorte de pacientes egipcios
com colite ulcerosa e sua correla¢do com a extensao e gravidade da
doenca

RESUMO

A colite ulcerativa é uma das DII. Sua etiologia e patogénese permanecem indefinidas; a
interacdo entre fatores ambientais, genéticos e imunolégicos é a explicacdo mais aceita.
Vérios estudos recentes avaliaram a expressao de microRNA no sangue e tecidos periféricos
em pacientes com DII. O presente estudo teve como objetivo avaliar a expressdo do miR-
16 sérico em pacientes com colite ulcerativa e sua correlacdo com a extensao, atividade
e gravidade da doenca. Foram incluidos 30 pacientes de colite ulcerativa, com diferentes
apresentagoes, que ainda nao haviam sido submetidos a nenhum tipo de tratamento. A
expressao sérica de miR-16 foi avaliada usando transcri¢do reversa seguida de reagdo em
cadeia da polimerase quantitativa (RT-qPCR) e, em seguida, correlacionada com a de um
grupo de 20 individuos saudaveis para avaliar seu papel no diagnéstico de colite ulcera-
tiva. Além disso, foi feita uma correlagdo com a extensdo da doenca (proctite, colite do lado
esquerdo, colite extensa) e com os indices de atividade e gravidade da doenca (critérios
de Truelove e Witts, calprotectina fecal e UCEIS). Trinta pacientes com colite ulcerativa
foram incluidos no estudo, classificada como leve em 53%, moderada em 37% e grave em
10%. Quanto a extensdo endoscépica, oito apresentavam proctite, 14 apresentavam colite
do lado esquerdo e oito apresentavam colite extensa. A expressao sérica de miR-16 nos
30 pacientes foi comparada a dos individuos controle saudaveis. No, grupo de pacientes, a
expressio sérica de miR-16 foi de 1,91 (grupo controle: 1,13), uma diferenca estatisticamente
significativa entre os dois grupos. Nao foi observada relagdo significativa entre a expressao
sérica de miR-16 e a extensao, atividade e gravidade da doenca. A partir do presente estudo,
pode-se concluir que o aumento da expressdo sérica do miR-16 esta associado a colite ulcer-
ativa, apesar de nao haver relagao significativa com a extensao ou gravidade da atividade
da doenca.
© 2020 Sociedade Brasileira de Coloproctologia. Publicado por Elsevier Editora Ltda. Este
é um artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/
licenses/by-nc-nd/4.0/).

Introduction

Smoking is negatively related to UC unlike Crohn’s
disease.®
Milk consumption may exacerbate and increase the sever-

Ulcerative colitis (UC) is one of the two major types of Inflam-
matory Bowel Disease (IBDs). Unlike Crohn’s Disease (CD),
which affects any segment of the gastrointestinal tract from
the mouth to anus, UC involves characteristically the colon,
extending from the anal verge uninterruptedly to involve
part or the whole colon. Exact etiology of UC is unknown,
but certain factors have been reported to be associated with
the disease, and some theories have been postulated. UC
is believed to be a T-cell-driven process with a variety of
immunologic changes have been documented. Some of these
changes include: Accumulation of cytotoxic T-cells in the lam-
ina propria of the affected colonic segment with an increase
in the number of B-cells and plasma cells, leading to increased
formation of Immunoglobulin-G (IgG) and immunoglobulin-E
(IgE).? Anti-colonic antibodies, smooth muscle and anti-
cytoskeletal antibodies have been detected in small portions
of patients with UC.? Other factors that may be associated with
UC include the following:

Vitamins A and E are present in low levels in 16% of UC
exacerbations in children.*

Psychological stress can have a role in the disease presen-
tation and precipitate its exacerbations.®

ity of the disease.’”

The main clinical presentations of patients with UC are
rectal bleeding, frequent stools and mucoid rectal discharge.
Some patients also may complain of tenesmus. Onset is
usually insidious. In severe cases, dehydration and lower
abdominal pain may be present, especially in the elderly
patients.®? Fulminant UC may occur, characterized by severe
diarrhea, abdominal distention fever and leukocytosis. Ful-
minant UC occurs more commonly in children than in
adults.” UC could be associated with extracolonic manifes-
tations including pyoderma gangrenosum, uveitis, erythema
nodosum, pleuritis, spondyloarthropathies and ankylosing
spondylitis.'® A potentially serious condition in patients with
UC is Primary Sclerosing Cholangitis (PSC), which can result
in cholestatic jaundice and liver failure. About 2/3 of patients
with PSC have, or will have UC, while PSC is present in about
3%-7% of UC patients.'!

In 1955, Truelove and Witts classified UC into 3 classes i.e.
mild, moderate, and severe according to six clinical and labo-
ratory parameters (Bowel movements per day, blood in stools,
pyrexia (temperature more than 37.8°C), pulse greater than
90 bpm, anemia, erythrocyte sedimentation rate [mm/h]).'?
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Diagnosis of UC is based on laboratory findings as complete
blood count, acute phase proteins (CRP and ESR), albumin and
other serological markers (ANCA), together with stool markers
as calprotectin.’®!* Colonoscopy is the gold standard for mak-
ing the diagnosis of UC by allowing direct visualization of the
colon and taking multiple tissue biopsies for histopathologic
analysis to confirm the diagnosis.’® Radiological modalities
used for diagnosis and assessment of UC include Computer-
ized Tomography Enterography (CTE) and Magnetic Resonance
Enterography (MRE).'®

MicroRNAs (miRNA or miR) are small (about 18-22
nucleotides in length), highly conserved, single stranded, non-
coding RNA molecules that bind target miR to prevent protein
production. Its primary function is regulation of gene expres-
sion at the post-transcriptional level.'”

In several recent analyses, miR expressions in the periph-
eral blood from IBD patients have been examined. The
expression of miRs in serum and plasma were thought to
express the extrusion of miRs from remote tissues and
organs.'® The current study aims at assessing the expression
of miR-16 in the serum of patients with UC and its correlation
with disease extent (proctitis, left sided colitis and extensive
colitis). Also, correlating serum miR-16 expression with some
clinical (Truelove and Witts criteria), laboratory (fecal calpro-
tectin) and endoscopic (UCEIS) indices of disease activity and
severity.

Methods

The study included patients’ group of 30 treatment naive
patients with established UC of different presentations and
a comparative control group of twenty healthy subjects.
Patients were accrued from Gastroenterology unit, Alexan-
dria main university hospital during the period from April
2018 to May 2019. The study was approved by the Alexan-
dria university committee of medical ethics (date of approval:
14/3/2018, approval ID: 0201082), written informed consent
from all subjects was obtained. The patients were subjected
to thorough history taking including social history, symp-
toms of UC mainly rectal bleeding, diarrhea, abdominal pain,
urgency to have bowel movements, fever, and weight loss, the
presence of extracolonic symptoms. Complete physical exam-
ination was done for all patients, assessment of the colon
using ileocolonoscopy with histopathological assessment of
the obtained biopsies were done. Relative quantification of
miR-16 expression in serum samples was determined through
the following 4 steps.

Extraction of total RNA

Purification of cell-free total RNA from serum, which includes
small RNAs as miRs, was performed using miRNeasy
Serum/Plasma Kit (Qiagen, Germany). The miRNeasy
Serum/Plasma Kit includes both phenol/guanidine-based
lysis and silica-membrane-based purification.

Procedure

1. Frozen samples were incubated in a water bath at 37°C
until samples are completely thawed.

2. Addition of 1 mL QIAzol Lysis Reagent to 200 p.L of plasma
was done. Then, mixing by vortex was done.

3. Tube containing the lysate was placed on the bench top at
room temperature (15°-25 °C) for 5min.

4. 200 pL chloroform were added to the tube containing the
lysate and caped. Vortex was done for 15s.

5. The tube containing the lysate was placed on the bench
top at room temperature (15°-25 °C) for 2-3 min.

6. Centrifugation for 15min at 14,000 rpm at 4°C was done.
After centrifugation, the sample became separated into
3 phases: an upper, aqueous, colorless phase containing
RNA; a white interphase; and a lower, organic, red phase.

7. 600 pL of the upper aqueous phase were transferred to a
new collection tube.

8. 900 pL of 100% ethanol were added and mixing was done
by pipetting up and down multiple times.

9. 700 pL of the sample, including precipitates were pipetted
into 2 mL collection tube containing RNeasy MinElute spin
column. Centrifugation was done at 10,000rpm for 15s
at room temperature (15°-25°C). The flow-through was
discarded.

10. Addition of 700 nL Buffer RWT to the RNeasy MinElute
spin column was done. Centrifugation was done for 15s
at 10,000 rpm to wash the column. The flow-through was
discarded.

11. 500 nL Buffer RPE were pipetted onto the RNeasy MinE-
lute spin column. Centrifugation was done for 15s at
10,000rpm to wash the column. The flow-through was
discarded.

12. 500 uL of 80% ethanol were pipetted onto the RNeasy
MinElute spin column. Centrifugation was done for 2 min
at 10,000 rpm to wash the membrane of the spin column.
The flow-through was discarded.

13. The RNeasy MinElute spin column was then put into a
new 2 mL collection tube. The lid of the spin column was
opened, and centrifugation at full speed for 5min was
done to dry the membrane. The collection tube with the
flow-through was discarded.

14. The RNeasy MinElute spin column was putin anew 1.5 mL
collection tube.

15. 14 pL of RNase-free water were directly added to the cen-
ter of the membrane of the spin column. Then, the lid was
closed gently, and centrifugation was done at full speed
for 1 min to elute the RNA.

16. The concentration and purity of RNA were measured
at 260 & 280 & 230nm using NanoDrop 2000/2000c
Spectrophotometer (Thermo Scientific, USA). Ratio of
A260/A280=1.8-2.1 and A260/A230=1.8-2.1 indicates
highly pure RNA.

17. Purified RNA was stored at —80°C till further use.

Reverse transcription (RT)

Single-stranded cDNA was synthesized from purified RNA
samples using TaqMan® MicroRNA Reverse Transcription Kit
with miRNA primers specific for miR-16 (ID: 000391) and U6
snRNA (ID: 001973) (Applied Biosystems, USA) strictly follow-
ing the manufacturer’s protocol.

Procedure of RT
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Table 1 - Reverse transcription master mix components.

Component Master mix
volume/15 pL
reaction

100 mM dNTPs (with dTTP) 0.15

MultiScribe™ Reverse Transcriptase, 1.00

50 U/pL

10x Reverse Transcription Buffer. 1.50

RNase Inhibitor, 20 U/pL 0.19

Nuclease-free water. 4.16

Total 7.00

Table 2 - Reverse transcription cycling condition.

Number of cycles Time (min) Temp.
1 30 16°C
1 30 42°C
1 5 85°C

Table 3 — qPCR reaction mix.

Components Volume (pL)/20 nL
reaction
TagMan MicroRNA assay (20x). 1.00
Product from RT reaction. 1.4
TagMan 2x universal pcr master 10.00
mix, no AmpEraseUNG
Nuclease-free water. 7.6
Total volume 20.00 p

1. The kit components were allowed to thaw on ice.

2. In sterile eppendorf, the RT master mix was prepared, RT
master mix components were shown in (Table 1).

3. The components were gently mixed and centrifuged to
bring solution to the bottom of the tube.

4. 5pl total RNA (containing 10ng of total RNA) was added
to 7 uL RT master mix, gently mixed and centrifuged to
bring the solution to the bottom of the tube.

5. The RT primer tubes, were thawed on ice and mixed by
vortexing, then centrifuged.

6. 3L of RT primer (miR-16 or U6 snRNA) was transferred
into the corresponding RT reaction tube with 12.0 pL of RT
master mix containing total RNA.

7. The tube was sealed, gently mixed and centrifuged to
bring solution to the bottom of the tube.

8. Incubation of the tubes on ice for 10 min was done, and
then they were kept on ice untilloading the thermal cycler.

9. Thermocycling was carried out using Biometra thermocy-
cler, cycling conditions were shown in (Table 2).

10. cDNA was stored at —20°C.

Quantitative real time PCR (qPCR)
Procedure of qPCR
1. Preparation of PCR reaction mix: PCR reaction mix was pre-

pared (Table 3).
2. The reaction mix was prepared on ice.

Table 4 - qPCR cycling conditions.

Step Number of Time Temp.
cycles

Initial enzyme activation step 1 10min  95°C
Denaturation 15s 95°C
Annealing/extension 40 60s 50°C

3. PCR reaction mix was mixed gently, and centrifuged to
bring solution to the bottom of the tube and eliminate any
air bubbles.

4. No Template Control (NTC) containing nuclease-free water
instead of cDNA was included in each run (negative con-
trol).

5. Thermocycling was done using Stratagene Mx300P QPCR
System (Stratagene, USA) cycling conditions were shown
in (Table 4).

Data analysis

Calculation of the relative quantification of miR-16 expres-
sion was done using the comparative Cr method. The
Comparative Cr method provides an efficient method for
comparing levels of RNA or DNA across samples when
information about the absolute amounts of target in any
sample is not required and evidence of a relative increase
or decrease in expression, compared to a sample of ref-
erence (calibrator), is sufficient. Comparative Cr method
utilize the arithmetic formula (2-22€T) to calculate relative
quantification.?

Relative quantification (RQ) of miR-16 expression =2~ 44Ct

ACt: Is the difference of CT value between the target gene
and endogenous control gene (ACt=Ct miR-16 — Ct U6 SnRNA).

AACt: Is the difference between ACt value of the patient
or control and mean ACt of the controls (AACt=ACt miR-
16 — mean controls ACt U6 snRNA).

The relative quantification of serum miR-16 expression
was presented as the fold change normalized to an endoge-
nous reference (U6 snRNA) and relative to the healthy control.
Serum miR-16 expression in UC patients and controls were
compared and the relation between serum miR-16 expression
in UC patients and extent and severity of the disease were
analyzed.

Data were fed to the computer and analyzed using IBM
SPSS software package version 20.0 (Armonk, NY: IBM Corp).
Qualitative data were described using number and percent.
The Kolmogorov-Smirnov test was used to verify the nor-
mality of distribution. Quantitative data were described using
range (minimum and maximum), mean, standard deviation,
median and Interquartile Range (IQR). Comparison between
the two studied groups according to serum miR-16 expres-
sion was done using Mann Whitney test. Relation between
disease extent and serum miR-16 expression was done using
Kruskal Wallis test. Receiver Operating Characteristic Curve
(ROC) was made to detect diagnostic performance of the test,
sensitivity, specificity, positive and negative predictive val-
ues. Significance of the obtained results was judged at the 5%
level.
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Table 5 - Distribution of the studied cases according to
laboratory test results.

Blood test results Min.-max. Mean+SD. Median

10.66 +1.89 10.85
8.36+4.24 7.06

Hemoglobin (g/dL) 5.40-14.0
Leukocytes (x10° per liter) 4.0-21.70

Neutrophils (mm?3) 43.90-85.20 59.56+11.82  59.95
Platelets (x10° per liter) 42.0-707.0 332.6+164.5 297.0
Albumin (gm) 2.50-4.0 3.16+0.36 3.0
ESR (mm/h) 10.0-116.0 37.93+£27.89 31.50
CRP (mg/L) 0.80-96.0 18.13+21.91 8.50

Fecal calprotectin (p.g/g) 100.0-2989.0 1253.2+1010.7 1089.5

Results

Forty three percent of the UC patients were males and 57%
were females. The median age for the patients was 28.5 years.
We have found that 30% of the patients in the study were
cigarette smokers and 70% were non-smokers. No history of a
surgical procedure in the GI tract was given for any patient in
the current study. Eighty three percent of the patients com-
plained of rectal bleeding 63% of abdominal pain, 76% of
chronic diarrhea while 56% complained of weight loss. Forty
six percent of the UC patients had arthralgia.

According to Truelove and Witts’s criteria for classification
of severity of ulcerative colitis,’” 53% of cases had mild dis-
ease activity, 37% had moderate severity, while 10% had severe
disease. Laboratory results of the UC patients are shown in
(Table 5).

According to the Ulcerative Colitis Endoscopic Index of
Severity (UCEIS)?° 66.7% of the patients showed patchy oblit-
eration of the vascular pattern, 20% showed normal vascular
pattern and 13% showed complete obliteration of the vascu-
lar pattern. As regards bleeding, 46.7% of the patients showed
no visible blood, 40% showed only mucosal blood (Some spots
or streaks of coagulated blood on the surface of the mucosa
ahead of the scope, which can be washed away), 13% showed
luminal mild bleeding (Some free liquid blood in the lumen).
As regards erosions and ulcers, 53.3% of patients showed only
erosions (Tiny [<5mm] defects in the mucosa, of a white or
yellow color with a flat edge), 33% showed superficial ulcers
(Larger [>5mm)] defects in the mucosa, which are discrete
fibrin-covered ulcers in comparison with erosions, but remain
superficial) while 13% showed normal mucosa with no visible
erosions or ulcers.

The UC patients’ group showed median of 1.91 for miR-16
expression while the control group showed a median of 1.13
with a significant difference between both groups with p-value
<0.05 (Table 6).

Fig. 1 shows a boxplot demonstrating the relation between
the two studied groups according to serum miR-16 expression.
Fig. 2 shows a Receiver Operating Characteristic (ROC) curve
for serum expression of miR-16 in the UC patients’ group, it
showed a significant relation between serum expression of
miR-16 and the diagnosis of UC with an area under the curve
of 0.78, and p-value of 0.001. It showed sensitivity of 80% with
specificity of 75%, PPV of 82.8 and NPV of 71.4. These data were
shown in (Table 7).

Correlation of serum miR-16 expression with disease endo-
scopic extent showed non-significant relation, the median of

12
10 *
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v 8 [}
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5 .
£ [
= =
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°
2 °
0 T
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Fig. 1 - Comparison between the patients’ group and the
control group according to serum miRNA-16 expression
using quantitative real time PCR.
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Fig. 2 - A receiver operating characteristic curve (ROC curve)
for serum miR-16 expression to predict cases (from control).

serum miR-16 expression was 1.61 for proctitis, 1.76 for left
sided colitis and 2.50 for extensive colitis with p-value =0.656
(Table 8).

Serum miR-16 expression was correlated with different
clinical (Truelove and Witts criteria), laboratory (fecal calpro-
tectin) and endoscopic (UCEIS) indices of disease activity and
severity. The study showed no relation between serum miR-
16 expression and disease severity according to Truelove and
Witts criteria. The median of serum miR-16 expression was
1.73 for mild disease, 1.51 for moderate disease and 2.97 for
severe disease with p-value=0.571 (Table 9).

Correlation of serum miR-16 expression with fecal calpro-
tectin showed non-significant relation with p value of 0.134
(Table 10).

Correlation of the total score of Ulcerative Colitis Endo-
scopic Index of Severity (UCEIS) for the patients in the current
study with serum miR-16 expression showed also a non-
significant relation with p-value of 0.900 (Table 11).
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Table 6 - Comparison between the two studied groups according to serum miR-16 expression.

MicroRNA-16 Cases (n=30) Control (n=20) U p
Min.-max. 0.52-10.05 0.41-2.50 128.0 0.001*
Median 1.91 1.13

U, Mann Whitney test; p, p-value for comparing between the studied groups.
* Statistically significant at p <0.05.

Table 7 - Diagnostic performance of serum miR-16 expression in diagnosis of UC.

AUC o) 95% CI Cut off Sensitivity Specificity PPV NPV

miR-16 0.787* 0.001" 0.659-0.914 >1.21 80.0 75.0 82.8 714

AUC, Area Under a Curve; p, p-value: probability value; CI, Confidence Intervals.
* Statistically significant at p <0.05.

Table 8 - Relation between serum miR-16 expression in UC patients in the study and disease endoscopic extent.

miR-16 Extent H p
Proctitis (n=28) Left sided (n=14) Extensive (n=28)

Min.-max. 0.78-7.88 0.52-10.05 0.99-9.11 0.843 0.656

Median 1.61 1.76 2.50

H, Kruskal Wallis test; p, p-value for comparing between the three categories.

Table 9 - Relation between serum miR-16 expression in UC patients in the study and disease severity according to

truelove and witts criteria.

miR-16 Severity H p
Mild (n=13) Moderate (n=11) Severe (n=6)

Min.-max. 1.06-7.94 0.74-10.05 0.52-9.11 1.120 0.571

Median 1.73 1.51 2.97

Is (p) 0.089 (0.640)

H, Kruskal Wallis test; rs, Spearman coefficient; p, p-value for comparing between the three categories.

Table 10 - Relation between serum miR-16 expression in group. Median miR-16 expression was '1'91 1n‘ UC,: patlent.s
UC patients in the study and fecal calprotectin. group and 1.13 for the control group with a significant dif-
) ) ference between both groups with p-value <0.05. Comparison

Cases (n=30) Serum miR-16 expression . . .. . .
of peripheral blood miR expression in UC patients relative to
Is P healthy controls were conducted in several studies. Wu et al.,
found increased expression of miRs-28-5p, -151-5p, -199a-5p,
-340 and miRplus-E1271 in the peripheral blood of patients
Is, Spearman coefficient. with active UC. They also found that miRs-103-2, -362-3p and
-532-3p were increased in the peripheral blood of inactive and

. 3 L active UC patients. One miRNA, miR-505, showed decreased
E?:ble :,1 —tRe'laEc;i)n ﬁgﬂeendstel:u? tmllg-clglgxmessmn Lo expression in the peripheral blood of active and inactive UG
patents 1n the study an € tota score. patients.?”! Duttagupta et al., fractionated peripheral blood of

Cases (n=30) Serum miR-16 expression their patients into microvesicle, peripheral blood mononu-
clear cell and platelet fractions and analyzed miR expression
in these fractions. High expression in UC of miR-188-5p, miR-
Total UCEIS score —0.024 0.900 422a, miR-378, miR-500, miR-501-55, miR-769-5p, and miR-874
were seen among the 31 candidates within the platelet frac-
tion of their cases, in UC.?2 Iborra et al., found twelve miRNAs
(miR-127-3p, miR-491-5p, miR-18a, miR-145, let-7b, miR-185,
miR-29¢, miR-19b, miR-20b, miR-106a, miR-17, and miR-222)
with high expression and one (miR-135a) showed low expres-
sion in serum of UC patients in their study.”® Netz et al. have
identified 2 plasma miRNAs (miR-598, miR-642) that differen-

Fecal calprotectin 0.280 0.134

Is p

Is, Spearman coefficient.

Discussion

Our current study showed increased expression of miR-16
in serum of UC patients’ group compared to healthy control
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tiated Crohn’s colitis from UC, that were consistently different
between their patients’ groups.’* As regards miR-16, Paraskevi
et al. identified that 6 miRs (miR-16, miR-21, miR-28-5p, miR-
151-5p, miR-155 and miR-199a-5p) were elevated in UC blood
samples compared to healthy controls. Of the miRs tested,
miR-16 and miR-199a-5p were elevated in both UC and CD
as compared to healthy controls.”” Recently, Konstantinidis
et al.?® found significantly increased relative expression of
miR-16, miR-21, miR-122 and miR-147 in the colonic mucosa
and serum of dogs with large intestinal IBD.?® miR-16 was also
reported to be elevated in peripheral blood of patients with
rheumatoid arthritis, pointing to a possible relation of miR-16
in the pathophysiologic mechanism common to autoimmune
disorders and IBDs.?”

Not only serum expression of miRNAs that was used to
indicate the disease but also tissue miRNA is also used.
Valmiki et al., have found that inflamed colonic mucosa differs
from the non-inflamed one in miRNA profile by real time PCR
analysis (miR-125b, miR-223, miR-138, and miR-155).?’ Polytar-
chou et al. provided evidence for colonic miR-214, in UC and
Colitis Associated Caner (CAC) as it is a powerful suppressor
of nuclear factor (NF)-kB phosphorylation.?®

We correlated serum miR-16 in the UC patients’ group with
disease extent, non-significant relation (p-value=0.656) was
present. Median serum miR-16 expression was 1.61 for proc-
titis, 1.76 for left sided colitis and 2.50 for extensive colitis.
Correlation between serum miR-16 in the UC patients’ group
with the disease severity according to Truelove and Witts cri-
teria showed also a non-significant relation (p-value=0.571).
Median serum miR-16 expression was 1.73 for mild disease,
1.51 for moderate disease and 2.97 for severe disease. Non-
significant relation was also noted with both fecal calprotectin
and total UCEIS score. Serum miR-223-3p, miR-4454, miR23a-
3p, and miR320e levels correlated with UC disease activity
better than serum C-reactive protein levels as reported Polytar-
chou et al.?” Wang et al. found a positive correlation between
the level of serum miR-223 and ESR, CRP, and UCEIS which are
indicators of disease activity in UC.>°

Conclusion

From the current study, it can be concluded that miR-16 is
increasingly expressed in serum obtained from patients with
UC but with no significant relation to disease extent, activity
and severity.
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