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ABSTRACT

Objective: The objective of this study was to explore the benefits of melatonin supplementation in the active stage of moderate to severe inflammatory
bowel diseases (IBDs) as an adjuvant to the standard immunosuppressant and biological targeting therapy in both Crohn’s disease (CD) and ulcerative
colitis (UC) patients.

Methods: This is an interventional prospective randomized controlled, open-label, single-center study was carried out on 50 patients visiting the
inpatient biology unite diagnosed as moderate-severe active IBD. Melatonin adjuvant was added to the standard treatment.

Results: Disease activity indices showed significant improvement in both diseases after melatonin adjuvant therapy compared to the standard
treatment alone (CD -61.80 vs. 36.48%), (UC -74.48% vs. -46.66%) (p<0.01). The erythrocyte sedimentation rate (ESR) level showed higher percent
of reduction after melatonin adjuvant in both diseases (p<0.05). CD patients presented with slight reduction in matrix metalloproteinases-9 (MMP-9)
level following on melatonin adjuvant therapy compared to standard therapy (p>0.05). At baseline, a significant correlation between severity scores
of both diseases and both ESR and MMP-9 in UC patients, but after treatment, only the ESR level was correlated to the improvement in disease score
in CD patients.

Conclusion: Melatonin produced marked improvement in the disease activity status in both CD and UC after receiving melatonin adjuvant in active

stage of disease, and notable modulation of inflammatory biomarkers with no clear role on MMP-9 expression.
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INTRODUCTION

Inflammatory bowel diseases (IBDs) are idiopathic, chronic, and
relapsing inflammatory disorders of the gastrointestinal tract (GIT)
affecting many people in either developed or developing countries. Its
incidence is increasing progressively [1]. Patients with both Crohn’s
disease (CD) and ulcerative colitis (UC) need a long-term combination
therapy to control but not completely cure the disease. Most of the
medications used for the management of IBD were disappointing because
they are moderately ineffective, monotargeted, have numerous adverse
effects, and too expensive for many people [2,3]. Thus, compounds that
have multiple molecular target pathways and more affordable have
promising potential for the treatment of IBD such as melatonin, a well-
known endogenous hormone, which has a potential beneficial effects
in IBD because of its ability to modify some molecular mechanisms
of oxidative stress, inflammation, cellular injury, and fibrosis [1,3]. Its
presence in the GIT was approved in 1977, and the amount of melatonin
is measured to be 400 times higher than that in the pineal gland [4].

Melatonin exerts its physiological action through specific membrane
receptors, which are melatonin-1 receptor (MT1), MT2, and MT3 [5].
These receptors can be located in the GIT and their participation in
the control of GI inflammation, motility, and pain has been stated
in several basic and clinical studies [3,6]. Melatonin acts as an
immunological buffer to describe the pleiotropic, diverse, and complex
actions of melatonin on the immune system in the most accurate
way [7]. Melatonin might act as an immunostimulant under acute
or immunosuppressed situations, providing a pre-activated status
for a more efficient primary immune response to exterior stressors
such as parasites and viruses [8]. Nevertheless, in the existence of a
transient or chronic aggravated immune response, such as septic shock,

melatonin might impact a negative regulation and could be assumed
to act as an anti-inflammatory molecule [7]. The most predominantly
observed effects of melatonin were on reduction of CAM, nuclear factor
kB (NF-kB) stimulation, inducible nitric oxide synthase suppressing,
and suppression of macrophages. All are causing positive modulation
of tumor necrosis factor-a (TNF-a), interleukin (IL)-1p, IL-6, IL-8,
malondialdehyde, nitric oxide, myeloperoxidase, leukocyte infiltration,
and cyclooxygenase-2 pathway, and melatonin was capable of raising
glutathione and superoxide dismutase levels [9]. Furthermore,
melatonin reduces bacterial translocation, fibrosis, apoptosis, and
decrease matrix metalloproteinases (MMPs) activities in GIT. Since
most of the inflammatory pathways were connected to each other,
therefore, melatonin probably has a major complex effect through an
improvement in oxidative/inflammation pathway [1,3].

Melatonin has gastroprotective effects which are observed using it in
many GIT problems, and one of these problems is gastroesophageal
reflux disease (GERD) [10]. Moreover, melatonin was used in the
treatment of gastric and duodenal ulcers by enhancing the healing of
Helicobacter pylori-infected gastroduodenal ulcer; an effect probably
mimics other supplements such as curcumin or aloe vera through
possessing antioxidant and anti-inflammatory effects [11-13].
Melatonin was proposed to be a hopeful future medication with a
potential for the management of irritable bowel syndrome. This
is because it was efficacious in relieving pain and increasing pain
threshold in those patients [14].

Melatonin has the ability to protect GIT mucosa against injury by
enhancing the immune system, enhance microcirculation, and epithelial
regeneration [15].
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Addressing this new advent, clinical studies could be a proper
approach for a clear definition of the entitled effect of melatonin in GIT
disease. Klupinsk et al, in 2006, noticed a relatively lower melatonin
concentration in blood of patients with an erosive form of GERD, ulcer-
like functional dyspepsia, and duodenal ulcer disease [16].

Taking into account all the previous evidence, melatonin potentially
plays a key role in modulating the pathogenesis and development of
IBD. However, no previous study was conducted to explore the benefits
of melatonin supplementation in the active stage of moderate to severe
IBD as an adjuvant to the standard immunosuppressant and biological
targeting therapy in both CD and UC patients. Accordingly, this study was
designed to assess the potential role of melatonin adjuvant in ameliorating
disease process both subjectively and objectively in patients with
moderate-severe active IBD in combination with the standard therapy.

METHODS

Study design

This is an interventional prospective randomized controlled open-
label study was conducted at Baghdad teaching hospital and was
carried out during the period from August 2016 to March 2017. The
protocol was achieved under the supervision of specialist physicians,
and patients were treated according to clinical practice guidelines and
disease severity [17,18]. Informed written consent was obtained from
all participants, and this study was approved by the Ethics Committee
of Mustansiriyah University, College of Pharmacy.

Patients

A total of 50 ambulatory adult candidate patients aged over 18 years
presented with active moderate to severe IBD were enrolled in the
study during their visit the inpatient biology unite. The CD patients
were diagnosed with moderate-severe active stages according to
international definitions of diseases “activity” in CD by CD Activity Index
(CDAI) [19]; meanwhile, UC patients were diagnosed with moderate to
severe active UC according to Truelove and Witts’ severity index [20].

Patients were excluded if they had the following: Night shift
workers, diagnosed alcohol or narcotic dependence, currently using
anticoagulant drugs or any history of bleeding disorder, current intake
of melatonin, iron, antioxidants and hypnotics, on current renal dialysis,
patients with active liver disease, patients with immune system
diseases, patients with hypoparathyroidism or hyperparathyroidism,
patients on systemic or rectal corticosteroids within the last 8 weeks,
pregnant and lactating women, poorly controlled medical conditions
(e.g., uncontrolled diabetes) or under current therapy, and known
hypersensitivity to melatonin.

Patients were randomly assigned into four main groups according to the
study intervention; Group 1 includes 15 patients with active moderate
to severe CD assigned to receive the standard treatment; Group 2
includes 15 patients with active moderate to severe CD assigned to
receive standard treatment with 5 mg melatonin adjuvant tablets;
Group 3 includes 10 patients who have moderate to severe UC assigned
to receive standard treatment; and Group 4 includes 10 patients who
have moderate to severe UC assigned to receive standard treatment with
5 mg melatonin adjuvant tablets. All patients received the treatment for
8 weeks’ regimen.

The standard treatment given to patient with CD includes infliximab
(Remicade® 5 mg/kg) iv infusion every 8 weeks and azathioprine
(Imuran® 50 mg) tablet twice daily. The standard treatment given to
patient with UC includes infliximab (Remicade®5 mg/kg) iv infusion
every 8 weeks, azathioprine (Imuran® 50 mg) tablet twice daily,
and mesalamine (Pentasa®) 1 g 4 times daily. A daily dose of 5 mg
melatonin adjuvant tablets at bedtime was added to CD patients and
to patient with UC who were already received three or more doses
of infliximab (infliximab iv induction dose of 5 mg/kg at 0 weeks,
2 weeks, and 6 weeks, followed by a maintenance dose of 5 mg/kg
every 8 weeks).
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Materials and Methods

Safety monitoring

At each visit, from week 0 to week 8, patients underwent a physical
examination, vital signs assessment, and recording previous or

concomitant medications. AEs were recorded and general laboratory
tests, including urinalysis, were performed.

Disease activity scoring

Estimating the level of Harvey-Bradshaw index (HBI) [21] for patients
with CD and the simple clinical colitis activity index (SCCAI) for patients
with UC [21] was performed at week 0 and after 8 weeks at the end of
the study. The total index score of HBI is as follows: Remission (<5),
mild activity (5-7), moderate activity (8-16), and severe activity (>16).
On the other hand, the total index score of SCCAI ranges from 0-19.

Laboratory analyses

About 3 ml was collected in k3 EDTA tube and used in estimating the
erythrocyte sedimentation rate (ESR) using automated assay using
the Mixrate-X20 instrument. The results are complete within 30 min,
correlated to 1 h following the Westergren reference method. The
reference range is <15 mm/h for men and <20 mm/h for women [22]. The
MMP-9 concentration is determined using ELISA test. The principle of this
test was based on the sandwich type. The absorbance was estimated at a
wavelength of 450 nm. Then, MMP-9 concentration in the samples was
detected proportionally and is determined using the standard curve [23].

Statistical analysis

The SPSS 24.0 was used to make the statistical analysis. p>0.05 is not
statistically significant while p<0.05 statistically significant and p<0.01
are highly statistically significant. Paired t-test is statistically used to
compare between pre- and post-treatment results in same group.
Two-sample t-test is used to compare pre- or post-treatment between
Group 1 and Group 2 patients. Two-way ANOVA repeated measure is
used to get p value of interaction between the groups.

RESULTS

Baseline characteristics

The present study included 30 CD patients (10 females [33.3%] and
20 males [66.7%]). The age range for all patients was between 18 and
53 years with the average age of the study groups was 33.60+10.28
years for Group 1 patients and 35.13+7.92 years for Group 2 patients.
The average body mass index (BMI) for Group 1 patients and
Group 2 patients were 23.43+5.39 kg/m? and 24.72+3.38 kg/m?
respectively. The mean duration of the disease was 3+2.48 years and
3.07+2.15 years for Group 1 patients and Group 2 patients, respectively.
No significant difference was found between the study groups
concerning all CD patients demographic data (p>0.05) (Table 1).

The present study also included 20 UC patients (5 females [25%]
and 15 males [75%]). The age range for the groups was between 18
and 57 years with the mean age of the study groups was as follows:
Group 3 patients 35.10+13.03 years and Group 4 patients 36.70+8.12
years. The mean BMI for Group 3 patients was 23.24+1.99 kg/m? and
was 23.54+4.09 kg/m? for Group 4 UC patients. The overall mean
duration of the disease for Group 3 and Group 4 patients, respectively,
was 4.4+2.17 and 4.0+2.54 years. No significant difference was found
between the study groups concerning all UC patients demographic data
(p>0.05) (Table 2).

Effect of standard treatment and melatonin adjuvant therapy on
disease activity indices

Subjective data analysis revealed no significant differences in the mean
HBI score between Group 1 and 2 CD patients at baseline (p>0.05);
however, statistically significant differences were found after 8 weeks
of treatment between both groups (p<0.05). Moreover, post-treatment
in both study groups, highly significant decrease in mean HBI score was
noticed compared to pre-treatment level (p<0.01), significant down
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ceiling percentage of change was seen in Group 2 patients on melatonin
supplement (-61.80%) compared to Group 1 patients (-36.48%), and
overall, there were significant differences between the study groups
at the end of study period (p value of interaction=0.021) (Table 3).
Patients with UC showed significant difference in the mean SCAI score
between the two groups after 8 weeks of treatment (p<0.05), and in
both groups, there was a highly significant decrease in the mean SCAI
score after 8 weeks of treatment when compared to pre-treatment
level (p<0.01), with significant up ceiling percentage of change in
Group 4 patients compared to Group 3 patients (-74.48% vs. -46.66%),
respectively. Accordingly, the overall result showed a significant
difference between the patient groups at the end of study period (p
value of interaction=0.024).

Effect of standard treatment and melatonin adjuvant therapy on
inflammatory biomarkers

Data analysis of the present study demonstrate that there was no
significant difference in the mean ESR between Group 1 and 2 CD
patients at baseline and also after treatment, nevertheless, significant
decrease in mean ESR level was found those patients were seen after
8 weeks of treatment compared to pre-treatment level in each group
(p<0.05), and the up ceiling percentage of change was noticed in patients
on melatonin adjuvant therapy (-49.2%) compared to group 1 patients
(-28.1%). Still, there was no significant difference between the groups
at the end of study period (p value of interaction=0.242) (Table 4).

Table 1: Patients demographic and disease characteristics of
Crohn'’s disease patients

Study groups
Variable Group 1 Group 2 p value
Gender n (%) n (%)
Female 7 (46.7) 5(33.3) 0.456M
Male 8 (53.3) 10 (66.7)
Total 15 (100) 15 (100)
Age (year) 33.60+10.28 35.13+7.92 0.651™
BMI (kg/m?) 23.43+5.39 24.72+3.38 0.436
Duration of n (%) n (%)
disease (year)
<2 8(53.3) 7 (46.7)
2-4 3(20) 6 (40) 0.936"
4-6 2(13.3) 0(0)
>7 2(13.3) 2(13.3)

Data presented as mean+SD. Number of patients (n), percentage (%), NS: No
significant differences. Two-sample t-test is used for statistical analysis of (age,
BMI). Chi-square test is used for statistical analysis of (gender, duration of the
disease). BMI: Body mass index, SD: Standard deviation

Table 2: Demographic and disease characteristics of ulcerative
colitis patients

Study groups
Variable Group 3 n (%) Group 4 n (%) p value
Gender n (%) n (%) -
Female 3(30) 2 (20) 0.606"
Male 7(70) 8(80)
Total 10 (100) 10 (100)
Age (year) 35.10+13.03 36.70+8.12 0.746"
BMI (kg/m?) 23.24+1.99 23.54+4.09 0.834"
Duration of
disease (year)
<2 3(30) 3(30) 0.709"
2-4 2 (20) 3(30)
4-6 3(30) 2 (20)
=7 2(20) 2 (20)

Data presented as mean+SD. Number of patients (n), Percentage (%), NS: No
significant differences. Two-sample t-test is used for statistical analysis of (age,
BMI). Chi-square test is used for statistical analysis of (gender, duration of the
disease). BMI: Body mass index, SD: Standard deviation
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The results of the present study revealed no marked change in the mean
MMP-9 level at baseline and after treatment between Group 1 and 2 CD
patients (p>0.05). After treatment, theme an MMP-9 did not show any
decrease in its level compared to pre-treatment in both study groups
(p>0.05), and the overall result revealed that there was no significant
difference among CD patients in respect to MMP-9 level at the end of
study (p value of interaction=0.952).

In UC patients, no significant difference in the mean ESR between
Group 3 and Group 4 patients’ pre-treatment and post-treatment
(p>0.05), nevertheless, a significant decrease was found in Group 4 UC
patients on melatonin adjuvant only after 8 weeks compared to pre-
treatment level (p<0.05). Still, no significant difference was found at the
end of the study (p value of interaction=0.151) (Table 5).

Similar to the CD patients, the mean MMP-9 level did not show
significant difference neither between Group 3 and 4 UC patients at
baseline and after treatment (p>0.05) nor after treatment compared to
pre-treatment in study Groups 3 and 4 (p>0.05). The net result showed
no significant difference between the patient groups at the end of study
(p value of interaction=0.290).

The correlation between the disease activity indices and
inflammatory biomarkers in both diseases

At baseline, the Pearson correlation coefficient produced a significant
correlation between severity scores of both diseases and ESR (p<0.05),
yet after both treatments, only the ESR level was significantly correlated
to the improvement in disease activity score in CD patients. The MMP-9

Table 3: Effect of standard treatment and melatonin adjuvant
therapy on disease activity indices in CD and ulcerative colitis

patients
Variable Study groups in CD
Group 1 Group 2 p value
HBI
Pre-treatment 12.06+£5.98 12.20+4.61 0.946™
Post-treatment 7.66+4.49 4.66+2.05 0.029*
p value <0.001** <0.001%** 0.021*
Percent change -36.48% -61.80% -
SCAI
Pre-treatment 10.50+4.06 9.80+4.10 0.706™
Post-treatment 5.60+3.43 2.50+2.06 0.025*
p value <0.001** <0.001** 0.0242*
Percent change -46.66% ~74.48% -

Data presented as mean#SD. *Is p value of interaction. NS: No significant
differences (p>0.05), (*) Significant difference (p<0.05), (**) Highly significant
difference (p<0.01). CD: Crohn’s disease, HBI: Harvey-Bradshaw index

Table 4: Effect of standard treatment and melatonin adjuvant
therapy on ESR and MMP-9 in CD patients

Variable Study groups in CD
Group 1 Group 2 P value

ESR (mm/h)
Pre-treatment  25.13+ 20.59 24.80+ 16.55 0.961™
Post-treatment  18.06 + 13.72 12.60+7.16 0.186M
p value 0.027* 0.002** 0.242N
Percentage -28.1% -49.2% -
change

MMP-9
Pre-treatment 1964.86+£196.05 1914.46+225.55 0.519™
Post-treatment  1939.80+192.47  1893.73+226.42  0.553™
p value 0.732N 0.660M 0.9602N%
Percent change -1.27% -1.08% -

Data presented as mean=SD. °Is p value of interaction. NS: No significant
differences, CD: Crohn’s disease, ESR: Erythrocyte sedimentation rate,
MMP-6: Matrix metalloproteinases-9, SD: Standard deviation
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level was correlated with disease severity in UC patients at the baseline,
but no relationship was found after both treatments in both diseases
(Table 6).

DISCUSSION

To the best search, only two studies in human have explored the
hallmarks of melatonin supplementation in IBD. The first was
carried out by Rakhimova et al, in 2010, on patients with IBD which
revealed a complete ultrastructural recovery of the colonic mucosa
when melatonin was added to the standard therapy [24], but data
were little informative as to the cellular or molecular mechanism
of melatonin in those patients. Overriding the previous findings,
Chojnacki et al, in 2011, tracked this pinpoints of melatonin effect
but only in UC patients in the remission state of the disease over a
12 months study period, in which 5 mg of melatonin adjuvant therapy
was used at bedtime with mesalamine resulting in maintaining
remission status [25].

The primary goal of treatment in IBD is to modulate the disease
course to enhance quality of life (QOL) and prevent disability while
balancing the risks accompanying with therapy [26,27]. To reach this
goal, therapy must be directed to achieve resolution of both objective
inflammation and clinical symptoms, as well as normalization of QOL
(the overarching goal of the current study). This “treat to target”
approach requires a clinician to look beyond clinical symptoms and to
assess disease activity as objectively as possible. This method enables
a composite assessment of the measurable burden of inflammation, the
burden of disease on the patient, and the cumulative complications of
disease over its course [27].

In the present study, all patients were aged between 18 and 57 years,
and both genders were enrolled in the study with a slight predominance
of male over female in both CD and UC study groups (67% and 75%),
respectively. Several reports from Western countries stated that
the prevalence of adult CD and UC is equal or higher among adult
female [28-30].

There are many standard instruments for evaluating clinical
symptoms in CD such as the CDAI and HBI which are the commonly
used tool for assessing disease response to treatment in the clinical
trials [19,21]. In the present study, CD patients were presented with
a moderate disease activity (total index score 8-16), at the baseline,
interestingly, a great percent of reduction the HBI total index score up
to remission status (<5) was produced in patients receiving melatonin
adjuvant therapy after 8 weeks of treatment compared to the standard
treatment (-61.80% vs. -36.48%) (p<0.001). Similar improvement in
the disease statue was noticed in patients with UC receiving melatonin
adjuvant therapy in addition to their standard immunosuppressant
and biological targeting therapy to reach the lowest SCAI total index
score (which is considered the standard for assessing disease activity
in adult UC clinical trials) and marked percent of reduction (-74.48%
vs. =46.66%) (p<0.001). No matched study was available to interpret
this effect but probably could be attributed to the well-known role
of melatonin in regulating the circadian rhythm and sleeping during
the night [31] since sleep deprivation results in an upregulation
of the immune function, which, in turn, stimulates inflammatory
cells and increase the risk of infection in patients with IBD [32], or
through modulation of primary immune response in the existence of
a transient or chronic aggravated immune response, such as septic
shock, melatonin might impact a negative regulation could be assumed
to act as an anti-inflammatory molecul [7]. The indirect antioxidant
effects of melatonin include activation of antioxidative enzymes could
promote another explanation [33].

The pattern of inflammation between CD and UC in one arm, and
powerful anti-inflammatory effect of standard therapy compared to
that of melatonin in the other arm, may produce some conflict effect
on ESR levels post-treatment since CD patients in the present study
have shown a notable decrease in ESR after standard therapy alone
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Table 5: Effect of standard treatment and melatonin adjuvant
therapy on ESR and MMP-9 in UC patients

Variable Study groups in UC
Group 3 Group 4 p value
ESR (mm/h)
Pre-treatment  27.50+16.38 27.70+20.85 0.981M
Post-treatment 21.00+16.91 12.80+9.91 0.202™
p value 0.050™ 0.013* 0.151Ns
Percentage -23.6% -53.8% -
change
MMP-9 (pg/ml)
Pre-treatment  1920.00+240.15  1902.40+142.22  0.844"
Post-treatment  1908.90+208.12 1925.40+131.30 0.834"s
p value 0.878M 0.758M 0.739:N¢

Percent change

-0.57%

1.20%

Data presented as mean#SD. °Is p value of interaction. NS: No significant
differences (p>0.05), (*) significant difference (p<0.05). UC: Ulcerative colitis,
SD: Standard deviation, ESR: Erythrocyte sedimentation rate, MMP-6: Matrix
metalloproteinases-9

Table 6: Correlation between the disease activity indices and
inflammatory biomarkers in both diseases

Variables Study groups
Group 1 Group 2
r p value r p value

Pre-treatment HBI

ESR (mm/h) 0.657  0.008 (Sig.) 0.508 0.053

MMP (pg/ml) -0.066 q 0.006 0.984
Post-treatment HBI

ESR (mm/h) 0.534  0.040 (Sig.) 0.542 0.037 (Sig.)

MMP (pg/ml) 0.216  0.440 0.045 0.873
Pre-treatment SCCAI

ESR (mm/h) 0.669  0.034 (Sig.) 0.878 0.001 (Sig.)

MMP (pg/ml) -0.026 0.943 0.671 0.034 (Sig.)
Post-treatment SCCAI

ESR (mm/h) 0.455  0.187 0.266 0.458

MMP (pg/ml) 0.594  0.070 -0.440 0.203

r: Pearson correlation coefficient. HBI: Harvey-Bradshaw index,
ESR: Erythrocyte sedimentation rate, MMP-6: Matrix metalloproteinases-9

(p<0.05) and marked decrease after melatonin adjuvant therapy
(p<0.01), although did not reach the statistical significance between the
groups. On the other hand, ESR level in UC patients showed remarkable
decrease post-treatment with melatonin supplementation only when
compared to the standard therapy alone (p<0.05). Accordingly, ESR
level was significantly correlated to the improvement in disease activity
score in CD patients only post-treatment with melatonin adjuvant.

In IBD, mucosal inflammation leads to collagen deposition, which,
in turn, results in the induction of MMPs. The MMP-2 and -9 are
transcriptionally unregulated in response to the proinflammatory
cytokines or cell-ECM interactions. The MMP-9 mucosal expression and
protein levels, as well as serum antigen levels, were significantly higher
in UC patients compared to controls, but MMP-9 does not seem to
contribute to the severity of the disease. Meanwhile, MMP-2 has shown
to be upregulated in pediatric CD [34]. The recently described roles
for MMP-9 in IBD include VEGF-A processing, chemokine expression,
neutrophil infiltration, generation of antiangiogenic factors, decreased
goblet cell differentiation, and prevention of fibrosis [35-39].

In this current study, CD patients presented with slight reduction in
MMP-9 level following on melatonin adjuvant therapy compared to
standard therapy (p>0.05), meanwhile, a conflict results were noticed
in patients with UC. Neither the standard treatment that contains the
potent anti-TNF-a infliximab nor with melatonin adjuvant therapy,
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the MMP-9 level did not reveal significant modulation in the current
study, and this is probably due to chronicity of the disease, active
phase of both diseases, or short duration of follow-up. No available
human histological or clinical data in IBD patients in the active phase to
precisely interpret this result, nevertheless, the possible explanation is
that in chronic inflammatory diseases such as rheumatoid arthritis and
no marked change in the TNF-a level, and hence, in MMPs were noticed
after melatonin adjuvant [40] since MMP-9 is upregulated in response
to proinflammatory cytokines, then we do not expect to find any speed
up modulation accordingly.

Experimentally, melatonin was investigated thoroughly and
various experimental studies demonstrated an increase in the
matrix-degrading proteases in inflammatory bowel diseases, and
the inhibition of MMP activation has been shown to ameliorate
experimental colitis, it prevents colitis by regulating MMP-9 and
MMP-2 activity and expression. It also alleviates MMP-9 and MMP-
3 expression in gastric ulcers through the reduction of activator
protein-1 activity. Furthermore, it has been reported that reduced
MMP-9 and MMP-2 activities are associated with lower expression of
TNF-a [3]. Cuzzocrea et al. also showed that melatonin monotherapy
significantly reduced the appearance of diarrhea and the reduced body
weight in rats induced colitis, the effect is mediated by decreasing the
production of TNF-a, reducing the activation of NF-kB, decreasing the
expression and activity of MMP-9 and -2, and the antiapoptotic effect
of melatonin [41].

The small-scale population of the current study and the melatonin
was used in the minimum safe and effective dose to explore its effect
subjectively and objectively, also the short duration of the regimen
course for patient follow-up gave few limitations to better interpret
the effect of melatonin as adjuvant treatment in this active stage of
the disease. Nevertheless, the primary goal of the current study was
achieved through improvement in the disease activity status in both
patients with CD and UC after receiving melatonin adjuvant therapy.

CONCLUSION

Melatonin, through its multiple defense mechanisms against colonic
inflammatory processes, produced well-defined positive role to
improve the activity status in both patients with CD and UC after
receiving melatonin adjuvant in active stage of disease, and notable
modulation of disease biomarkers but no clear role on MMP-9
expression, leading to speculate that melatonin adjuvant therapy could
be addressed in the future advances in the management of IBD; yet,
further, histopathological investigations are warranted.
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