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SUMMARY

Background: Maresin-1 is considered to be a potential regulator of inflammatory disease through its anti-inflam-
matory and pro-resolving properties. However, no study to date has investigated Maresin-1 levels in Crohn’s dis-
ease (CD). This study aimed to measure serum levels of Maresin-1 in patients with CD and to assess possible ef-
fects on disease activity.

Methods: Thirty patients with active CD, 30 patients with CD in remission, and 30 healthy individuals were in-
cluded in the study. Clinical and demographic features of patients were obtained from the hospital database. Se-
rum Maresin-1 levels were determined by enzyme-linked immunosorbent assay.

Results: Maresin-1 level was 215.74 (118.55 - 327.46) pg/mL in the active group, 413.29 (215.82 - 726.82) pg/mL in
the remission group, and 753.4 (381.5 - 901.08) pg/mL in controls (p < 0.05). An inverse correlation was found be-
tween Maresin-1 and CRP in patients with active CD (p = 0.039). A Maresin-1 cutoff value of < 607.38 pg/mL
showed 96.67% sensitivity and 80% specificity for the identification of CD patients in remission from controls
(AUC = 0.919), while a < 327.46 pg/L cutoff yielded a sensitivity of 100% and a specificity of 100% to distinguish
active CD from controls (AUC = 0.999), and finally, a < 296.28 pg/mL cutoff was also significant in identifying pa-
tients with active CD from those with remission (sensitivity: 96.67%, specificity: 80%, AUC = 0.946). According to
multivariable logistic regression, CD patients with decreased Maresin-1 had increased likelihood of having active
disease (OR: 0.942, 95% CI = 0.892 - 0.994, p = 0.031).

Conclusions: This was the first study to examine circulating levels of Maresin-1 in CD patients and showed that
patients with active disease and those in remission had significantly lower values compared to controls. Our re-
sults suggest that Maresin-1 levels might be involved in the pathogenesis of CD. Serum Maresin-1 could be used as
a diagnostic biomarker in predicting inflammation in CD and may emerge as a target for treatment.
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Ankara INTRODUCTION

Turkey

Phone: + 90 5337385063 Crohn's disease (CD) is an inflammatory bowel disease

Email:  ozlemgulx@yahoo.com (IBD) characterized by transmural inflammation that
can affect various segments of the gastrointestinal tract
from the mouth to the anus. The disease demonstrates
periods of activation and remission [1]. The annual inci-
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3 to 20 cases per 100,000 individuals [2]. Although the
etiology of CD has not been fully elucidated, it is
thought that host factors (such as altered microbiota, in-
testinal epithelial cell barrier dysfunction, abnormal in-
nate and adaptive immunity response) and various envi-
ronmental factors (including smoking, diet and physical
activity) interact to cause disease development and pro-
gression in patients with genetic predisposition [3]. The
abnormal balance of pro- and anti-inflammatory mole-
cules, including cytokines, chemokines, inflammaso-
mes, miRNAs (micro-ribonucleic acids), and lipid me-
diators, in both innate and acquired immune functions,
are key determinants of the development of CD [4].
Prior studies demonstrate that unresolved inflammation
may be a primary culprit in various diseases, including
atherosclerosis, rheumatoid arthritis, chronic obstructive
pulmonary disease, IBD, obesity, asthma, cancer, and
multiple sclerosis. Normally, inflammatory response is
expected to be gradually suppressed and then resolved,
with the affected cells ultimately returning to normal
structure and functions [5]. Although it is known that
the resolution of inflammation occurs as a result of acti-
vation of phagocytosis and apoptosis and suppression of
pro-inflammatory gene expression, data regarding these
pathways are currently limited, especially in specific pa-
thologies. Nonetheless, it is well known that maresins,
miRNAs, lipoxins, adenosine, resolvins, anti-inflamma-
tory cytokines, and prostaglandins are locally-synthe-
sized mediators contributing to the resolution of inflam-
mation [6].

Maresin-1, which is derived from docosahexaenoic acid
(DHA), is a specialized mediator that resolves inflam-
mation [7]. Maresin-1 is involved in the stimulation of
apoptotic cells and macrophage phagocytosis, pro-in-
flammatory to anti-inflammatory macrophage switch-
ing, acceleration of tissue regeneration, elimination of
inflammatory debris, prevention of neutrophil infiltra-
tion and migration, and regulation of pro-inflammatory
cytokine synthesis (TNF-a, IL-1B, IL-6 and nuclear fac-
tor kappa B; NF-kB) [8,9]. Recently, in vivo and in vitro
studies have reported that Maresin-1 levels decrease in
metabolic and inflammatory conditions, including spi-
nal cord injury, obesity, non-alcoholic fatty liver dis-
ease, asthma, sepsis, arthritis, infections and colitis [9,
10]. However, to date, there have been no studies exam-
ining clinically circulating levels in CD.

The aim of the present study was to investigate the se-
rum levels of Maresin-1 in patients diagnosed with CD
and to examine potential relationships with disease ac-
tivity (patients with active CD and those in remission)
by performing comparisons with other inflammatory
parameters.

MATERIALS AND METHODS

Study design and ethics
This study was conducted between April 2021 and June
2021 in the Department of Gastroenterology of Kirikka-

le Medical School Training and Research Hospital, Ki-
rikkale, Turkey. All research procedures were evaluated
and accepted by the Research Ethics Committee of the
Medical Faculty of Kirikkale University (April 8 - April
15, 2021) and were conducted in agreement with the
ethical standards specified in the Declaration of Helsin-
ki. Written and verbal informed consent was obtained
from all participants prior to their participation in this
study. In order to be able to assess relationships with
disease activity, we planned to include patients with CD
who were in the active and remission states of disease.
Power analysis was used to determine the number of
subjects necessary in each group (active CD, remission
CD and controls). According to descriptive statistics ob-
tained from the study by Fang et al., we determined an
effect size of 0.312 for Maresin-1 levels. One-way anal-
ysis of variances power analysis showed that a sample
size of 30 for each group (90 in total) achieved 80%
power with a two-sided significance threshold of 0.05
[10].

Patients

Thirty patients with active CD, 30 CD patients in remis-
sion, and 30 healthy control participants were included
in the study. The diagnosis of CD was made according
to the criteria reported by the European Crohn’s and
Colitis Organization (ECCO) guidelines, based on an-
amnesis, physical examination, radiological and endo-
scopic examination with histopathological evaluation
[11]. Disease activity was measured by the CD Activity
Index score (CDAI), and patients who scored greater
than 150 at least 2 weeks before randomization were de-
fined as patients with active CD, and patients with a
score of less than 149 were defined to be in remission
[12]. Participants with acute or chronic infections, ma-
lignancy, chronic inflammatory conditions, chronic kid-
ney failure, diabetes mellitus, connective tissue dis-
eases, those who are pregnant or within 1 year postpar-
tum, subjects with a history of concomitant autoimmune
diseases or colectomy were excluded from the study.
Participants with a history of dietary omega 3 food sup-
plement intake, non-steroidal anti-inflammatory drug
use, or fish consumption during the prior week were
also excluded from the study. The control group in-
volved healthy individuals without known gastrointesti-
nal diseases, autoimmune or chronic disorders, or drug
use.

Clinical and demographic characteristics including age,
gender, smoking, alcohol consumption, weight and
height, CDAI scores, current medication(s), the site of
gastrointestinal involvement, duration with CD, and
type of CD were obtained from patients’ files. Body
mass index (BMI) was calculated as body weight (kg)/
height (m?).

Sample acquisition and measurements

Blood samples were obtained from the antecubital vein
after 12-hour fasting and were centrifuged at 3,000 rpm
for 20 minutes to separate the serum. Within 1 hour, ali-
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quots of these samples (for Maresin-1 measurement)
were stored at -80°C until the analyses were completed.
Complete blood count, including white blood cell count
(WBC), hemoglobin values and platelet counts were
measured via a Mindray BC-6800 autoanalyzer (Min-
dray Electronics Co, Ltd, Shenzhen, China). Serum C-
reactive protein (CRP) levels were measured with the
immunoturbidimetric method using a Roche Cobas
C501 biochemical autoanalyzer (Roche Diagnostic
GmbH, Mannheim, Germany) and were expressed as
mg/L. Erythrocyte sedimentation rate (ESR) was mea-
sured automatically with the Vacuplus ESR 120 ana-
lyzer (Len-Med Medical, Ankara, Turkey) at room tem-
perature using Westergren’s method and were expressed
as mm/hour. All kit components were stored at 2 - 8°C
before using. After thawing frozen serum samples
(within 3 months after storage), serum Maresin-1 was
determined by an enzyme-linked immunosorbent assay
(ELISA) kit according to the manufacturer’s instruc-
tions (catalog number: SG-15235, SinoGeneclon Bio-
tech, HangZhou, China). The intra-assay coefficient of
variation of the kit was < 8%, while the inter-assay co-
efficient of variation was < 10%. Ten kits were used in
calibration for validation of ELISA results.

Statistical analyses

All analyses were performed on SPSS v23 (IBM SPSS
Statistics for Windows; IBM Corp., Armonk, NY,
USA) and p-values of < 0.05 were accepted as statisti-
cally significant. Continuous variable normality was
checked with the Shapiro-Wilk test, and descriptive val-
ues for continuous data were given accordingly (mean +
standard deviation or median [25% - 75% interquartile
range]). Absolute (n) and relative frequencies (percen-
tage) were given for categorical variables. Fisher's Ex-
act Test or Pearson's chi-squared test was used to ana-
lyze categorical variable distributions in each of the
groups. In 2-group comparisons, parametric continuous
variables were analyzed with the independent samples
t-test, while non-parametric variables were analyzed
with the Mann-Whitney U-test. One-way ANOVA
(Analysis of Variance) test was used for the comparison
of the three groups with parametric characteristics, and
the Tukey HSD (honestly significant difference) test
was used as the post hoc test. The Kruskal Wallis test
was used in the non-parametric comparison of the con-
tinuous variables of the groups and the Bonferroni cor-
rection as the post hoc test for significant cases. Diag-
nostic performances of the variables were evaluated by
using Receiver Operating Characteristic (ROC) curve
analysis, with calculation of the Youden index to deter-
mine optimal cutoff values for each parameter. Spear-
man’s correlation test was performed to detect direc-
tional relationships between patient parameters. Multi-
variable logistic regression was performed to determine
independent risk factors associated with active CD and
remission status in patients, and the results are pres-
ented with odds ratio (OR) and 95% confidence inter-
vals (CIs).
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RESULTS

A total of 60 CD patients and 30 healthy participants
were included in the study. Summary of the partici-
pants’ characteristics were shown in Table 1. No signi-
ficant differences were found between the groups in
terms of age, gender, alcohol consumption, and BMI
values. While 73.3% of patients with active CD were
smokers, 10% of those in remission and 30% of the
control group were smokers (p = 0.001). CDAI scores
were found to be 207 (150 - 460) in active CD patients
and 47.5 (10 - 147) in CD patients with remission (p =
0.001). The sites of gastrointestinal involvement were
as follows: ileocolonic in 10 (33.3%) active patients and
in 12 (40%) patients with remission, colonic in 4
(13.3%) active patients and in 2 (6.7%) patients with re-
mission, perianal + ileocolonic in 5 (16.7%) active CD
patients and in 1 (3.3%) patient with remission, ileal in
11 (36.7%) active patients and in 15 (50%) patients
with remission (p = 0.303). While 23 patients presented
with inflammatory CD, 5 patients had fistulizing CD
and 2 patients had fibrostenosis formation in the active
CD group. Twenty-eight (93.3%) patients had inflam-
matory CD in the remission group. No significant dif-
ferences were found in terms of treatment(s) and dura-
tion of disease (p = 0.054 and 0.939, respectively).

The median serum levels of Maresin-1 were significant-
ly lower in the active CD group (215.74 [118.55 -
327.46] pg/mL) compared to the remission group
(413.29 [215.82 - 726.18] pg/mL) and the control group
(753.4 [381.5 - 901.08] pg/mL) (p < 0.001). The median
levels of serum CRP, ESR, WBC, and platelet were
significantly higher in CD patients compared to controls
and patients in remission (all, p < 0.05). The median he-
moglobin values were similar between groups (p =
0.059).

Correlation analyses between participants' clinical and
biochemical characteristics and Maresin-1 levels were
shown in Table 2. An inverse correlation was found be-
tween Maresin-1 levels and CRP levels in active CD pa-
tients (r =-0.379, p = 0.039). No significant correlations
were found between Maresin-1 levels and neither clini-
cal characteristics (including CDAI) nor other biochem-
ical markers (WBC, hemoglobin value, platelet value
and ESR) in any of the groups (all, p > 0.05).

We performed ROC curve analyses to assess whether
Maresin-1 levels could differentiate active CD from re-
mission, active CD from controls, or remission from
controls (Table 3, Figure 1). ROC curve analysis
showed that < 607.38 pg/mL Maresin-1 was the ideal
cutoff point for the determination of CD patients in re-
mission from controls, with a sensitivity and specificity
of 96.67% and 80%, respectively (area under the ROC
curve [AUC]: 0.919). The optimum cutoff point of <
327.46 pg/L for Maresin-1 revealed a sensitivity of
100% and a specificity of 100% to distinguish active
CD from controls with an AUC of 0.999. ROC curve
analysis showed that a < 296.28 pg/mL cutoff for Ma-
resin-1 could differentiate active CD from remission
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Table 1. Summary of the participants’ characteristics.

Active CD Patients CD Patients in Controls
(n =30) Remission (n = 30) (n=30) P
Age (years) 43.8 £12.67 42.73 +10.69 43.77 £11.97 0.924
Gender
Female 15 (50%) 15 (50%) 15 (50%) 0.999
Male 15 (50%) 15 (50%) 15 (50%)
Smoking 22 (73.3%) 3 (10%) 9 (30%) 0.001
Alcohol 1 (3.3%) 1 (3.3%) 2 (6.7%) 0.770
BMI (kg/m2) 25.32 (20.89 - 29.29) 25.44 (19.6 - 27,010) 26.62 (20.57 - 29.4) 0.214
WBC (x 103/nL) 9.6 (2.8-15.8) a 7.4 (4.6-14.7)b 7.8(45-109)b 0.002
Hemoglobin (g/dL) 13.17 £1.94 13.8£1.92 14.32 £1.63 0.059
Platelet (x 103/uL) 338 (166 - 565) a 256 (177 -442) b 271 (190 -393) b 0.003
ESR (mm) 37(8-69)a 15(3-40)b 95@2-30)c <0.001
CRP (mg/L) 18.81 (1.49 - 113.46) a 2.73 (0.39-23.4) b 2.7(0.2-8.6) b <0.001
M EGITHL (L) a 18.5251-537247.46) a (215.8;1-3%2296.18) b (381.57-5;’641.08) ¢ S
CDAI 207 (150 - 460) 47.5 (10 - 147) - 0.001
Localization
Perianal + Ileocolonic 5 (16.7%) 1 (3.3%) -
Ileal 11 (36.7%) 15 (50%) - 0.303
Ileocolonic 10 (33.3%) 12 (40%) -
Colonic 4 (13.3%) 2 (6.7%) -
Type of disease
Fistulization 5(16.7%) 1 (3.3%) -
Inflammatory 23 (76.7%) 28 (93.3%) - 0.175
Stenosis 2 (6.7%) 1 (3.3%) -
Treatment
None 5 (16.7%) 0 (0%) -
5-ASA 11 (36.7%) 8 (26.7%) - 0.054
5-ASA + Immsp 11 (36.7%) 19 (63.3%) -
5-ASA + Immsp + Anti-TNF 3 (10%) 3 (10%) -
Duration of disease 2(0-10) 2(1-10) - 0.939

CD Crohn’s disease, WBC white blood cell, ESR erythrocyte sedimentation rate, CRP C-reactive protein. Results were given as frequency (%)
for categorical variables, and as mean £ SD or median (min - max) for continuous variables.

Table 2. Correlations with Maresin-1 and other variables.

Active CD Patients CD Patients in Remission Controls
(n=30) (n=30) (n=30)
r P r P r P
CDAI -0.330 0.075 0.115 0.547 - -
WBC 0.018 0.925 0.148 0.437 0.117 0.539
HGB 0.223 0.236 0.001 0.997 0.014 0.941
PLT 0.059 0.758 0.203 0.283 -0.327 0.078
ESR 0.118 0.535 0.180 0.340 0.056 0.768
CRP -0.379 0.039 0.080 0.673 0.087 0.653

CD Crohn’s disease, CDAI Crohn’s Disease Activity Index, WBC white blood cell, HGB hemoglobin, PLT platelet, ESR erythrocyte
sedimentation rate, CRP C-reactive protein.
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Table 3. Measurement performance of Maresin-1 for the detection of group differences.

Group AUC (95% C)) p Cutoff Sensitivity Specificity
Control-Remission 0.919 (0.819 - 0.974) <0.001 <607.38 96.67% 80%
Control-Active 0.999 (0.940 - 0.999) <0.001 <327.46 100% 100%
Active-Remission 0.946 (0.855 - 0.988) <0.001 <296.28 96.67% 80%
AUC Area Under ROC Curve, CI confidence Intervals.
Table 4. Multivariate logistic regression analysis of biochemical variables.
Group Variable OR (95% CI) Wald p-value
Control-Remission * ESR 1.084 (0.973 = 1.208) 2.124 0.145
(Model 1) Maresin-1 0.987 (0.979 - 0.994) 12.896 <0.001
WBC 1.002 (0.998 - 1.005) 2.574 0.109
Control-Active **
(Model 2) ESR 1.556 (1.001 - 2.418) 3.857 0.049
CRP 2.978 (0.702 - 12.635) 2.191 0.139
Remission-Active ** ESR 1.225 (1.015 = 1.477) 4.482 0.034
(Model 3) Maresin-1 0.942 (0.892 - 0.994) 4.665 0.031

* Controlled for age and gender, ** Controlled for age, gender and smoking. OR odds ratio, CI confidence of interval, ESR erythrocyte
sedimentation rate, WBC white blood cell, CRP C-reactive protein.

with a sensitivity of 96.67% and a specificity of 80%
(AUC: 0.946).

Factors independently associated with active CD and re-
mission status in patients were evaluated via multivari-
ate logistic regression (Table 4). According to Model 1,
which determined factors related to remission status by
controlling age and sex, decreased Maresin-1 values in
patients were found to be independently associated with
remission status (OR: 0.987, 95% CI: 0.979 - 0.994; p <
0.001). According to Model 3 controlling for age, gen-
der and smoking, CD patients with decreased Maresin-1
or increased ESR had increased likelihood for active
disease rather than remission (OR: 0.942, 95% CI =
0.892 - 0.994; p = 0.031 for Maresin-1, and OR: 1.225,
95% CI1=1.015 - 1.477; p = 0.034 for ESR).

DISCUSSION

This study was aimed at determining circulating levels
of Maresin-1 and its relationships with disease activity
in patients with CD. Maresin-1 level was found to be
significantly lower in the active CD group compared to
the remission and control groups. Maresin-1 was also
observed to be lower in patients with remission com-
pared to healthy controls. We found a negative correla-
tion between Maresin-1 levels and CRP levels. We also
showed that Maresin-1 levels demonstrate high sensitiv-
ity and specificity in distinguishing between patient
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groups and controls. Finally, CD patients with de-
creased Maresin-1 were found to have increased possi-
bility of active disease according to multivariable logis-
tic regression.

It is well-established that CD is associated with immune
system-related defects that contribute to the impair-
ments in mucosal homeostasis. Together, the uncon-
trolled activation of immune cells and unregulated se-
cretion of multiple pro- and anti-inflammatory media-
tors result in a defective immune function [13]. In addi-
tion to clinical assessments, follow-up of gastrointesti-
nal inflammatory response also plays an important role
in the evaluation of the efficacy of CD treatment [14].
Although endoscopic-colonoscopic imaging and histo-
pathological examination of biopsy preparations are
beneficial in the evaluation of inflammation in CD, they
are invasive and costly, and therefore, the research of
possible markers associated with CD presence or severi-
ty are being researched. It has been reported that mark-
ers such as platelet value, CRP, and ESR might be used
in CD, but none of them have been found to be specific
for intestinal inflammation [15]. Therefore, there is a
need for more sensitive and specific biomarkers that can
be detected in the blood of patients in order to facilitate
cost-effective and accurate assessment of intestinal in-
flammation and disease activity.

Research concerning pro-inflammatory mechanisms are
focused on CD pathogenesis; however, the resolution
stage of inflammation, which plays an important role in
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Figure 1. ROC curve for erythrocyte sedimentation (ESH), C-reactive protein (CRP), and Maresin-1, a) to differentiate

patients in remission from controls, b) to differentiate active patients from controls, and c) to differentiate active patients from
those in remission.
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the progression of acute inflammation to chronic in-
flammation, has not been comprehensively investigated.
In addition to the demonstration of the role of various
lipids and lipid mediators in the pathophysiology of var-
ious inflammation-related diseases [16-18], studies
show that resolvin, maresin, lipoxin, and protectins are
lipid mediators involved in the resolution of inflamma-
tion. The precursors of these mediators, EPA and DHA,
are taken from the diet [19]. Chan et al. showed in an
epidemiological study that high dietary DHA intake was
protective against the development of CD and might in
fact be a treatment option [20]. John et al. demonstrated
in 25,639 healthy participants that ®-3 PUFA in diet
was protective against the development of ulcerative
colitis (UC) in healthy individuals [21]. Pearl et al.
showed in 69 patients that, when compared to controls,
®-6 PUFA arachidonic acid level was higher and ®-3
PUFA EPA level was lower in the biopsy samples of
patients with UC-induced intestinal mucosa inflamma-
tion [22]. Ungaro et al. found in biopsy samples taken
from the colon of IBD patients that DHA-derived me-
tabolites involved in the resolution of inflammation
were found to be defective in the inflamed colonic mu-
cosa in the active-disease group compared to the remis-
sion and healthy control groups [23]. In contrast to
these intriguing results, in a study comprising 51 UC
and 30 healthy controls, only a weak positive correla-
tion was found between resolvin E1 and CRP levels in
the UC group, and resolvin El levels were found to be
unassociated with the disease or its status (active vs. re-
mission) [24].

Clinical and animal studies have examined the mecha-
nisms of DHA- and EPA-derived resolvins and mares-
ins for their contribution to resolving inflammation in
inflammatory diseases, and positive relationships have
been found. Tejera et al. showed in 26 patients with
ARDS (acute respiratory distress syndrome) that serum
lipid mediators, including Maresin-1, lipoxin A4,
thromboxane B2, and cysteinyl leukotrienes, were asso-
ciated with prolonged intensive care unit stay and in-
creased ventilator requirement, suggesting that low se-
rum levels of inflammation-resolving lipid mediators
may be associated with increased clinical severity and
mortality of ARDS [25]. Francos-Quijorna et al. de-
monstrated that Maresin-1 therapy in mice with spinal
cord injury (2 weeks after injury) caused decreased lev-
els of pro-inflammatory cytokines and less macrophage
accumulation at the site of injury. Furthermore, macro-
phages demonstrated a switch from a pro-inflammatory
phenotype to an anti-inflammatory phenotype [26]. Gu
et al. showed in a mouse sepsis model study (cecum li-
gation) that activation of ALX/cAMP/ROS (the lipoxin
A4 receptor/cyclic adenosine monophosphate/reactive
oxygen species) reduced mitochondrial dysfunction and
pro-inflammatory cytokine release, thereby showing rel-
ative prevention of lung injury after Maresin-1 treat-
ment [27]. Cho et al. demonstrated in a mouse model
study with dextran sulfate sodium (DSS)-induced colitis
that myeloperoxidase activity, colonic inflammation,
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IL-1B, and matrix metalloproteinase-3 levels decreased
with the administration of DHA or sulfasalazine [28].
Arita et al. showed decreased levels of proinflammatory
cytokines such as TNF-a, IL-12 (p40) and improved
histological scores after treatment with resolvin El in a
2,4,6-TNBS (trinitrobenzene sulfonic acid)-induced co-
litis study [29]. Additionally, resolvin D1 treatment in
mice with DSS-induced colitis was demonstrated to al-
leviate colon damage and weight loss, reduce disease
activity, decrease polymorphonuclear leukocyte infiltra-
tion, and limit mRNA expression of NF-kB and cyto-
kines (such as macrophage inflammatory protein-2,
TNF-a, and IL-1B) [30]. Marcon et al. revealed in a
mouse study with DSS- and 2,4,6-TNBS-induced colitis
that Maresin-1 administration improved weight loss, co-
lon injury, polymorphonuclear leukocyte count, and
MPO activity in both types of colitis [31]. Wang et al.
showed improved histological findings, reduced CD4+
T lymphocyte counts in the lamina propria, decreased
levels of IL-17, IL-6, MPO, TNF-qa, IFN-y levels, sup-
pression of hepcidin synthesis (liver) after Maresin-1
treatment in a colitis model [32]. These results show
that these mediators contribute significantly to intestinal
inflammation in various clinicopathological states, and
therefore, regulation of their levels could be utilized as a
therapeutic method in IBDs.

This was the first clinical study to evaluate possible re-
lationships between serum Maresin-1 level and CD ac-
tivity in the literature. Increased prevalence of smoking
in the active group compared to the remission group and
control group was found to be similar to the literature
[33]. Maresin-1 level was found to be significantly
lower in the active CD group compared to the CD and
control groups in remission. We found a negative corre-
lation between Maresin-1 levels and CRP levels. We
also showed that Maresin-1 level has high sensitivity
and specificity in distinguishing between disease states,
as well as differentiating between patients and controls.
The fact that Maresin-1 was significantly lower in both
the remission CD group and the active CD group com-
pared to the control group indicates the importance of
this marker in predicting subclinical inflammation. Our
results are similar to the majority of experimental and
clinical studies in the literature, which suggest that se-
rum Maresin-1 level may be a marker in predicting in-
flammation or disease status in patients with CD.

The inability to measure Maresin-1 levels at the tissue
level, the lack of measurements at different times during
the course of the disease, and the completion of our
study with a small sample size constitute the limitations
of our study. The strengths of our study were the exclu-
sion of patients receiving supplements containing ®-3
PUFA, those using NSAIDs, and subjects who consum-
ed fish in the last week. Further studies with larger sam-
ple size must be performed and measurement of Mare-
sin-1 level at tissue level in endoscopic/colonoscopic
biopsy materials is critical. Comparison with other pro-
inflammatory markers involved in pathogenesis, such as
TNF-a, IFN-y, IL-17, IL-6, or with more sensitive acute
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phase reactants, including hs-CRP, may also yield more
reliable results regarding the importance of this mole-
cule as a biomarker.

In conclusion, this was the first clinical study in litera-
ture showing the relationship between serum Maresin-1
level and CD activity. Maresin-1 is decreased signifi-
cantly in patients with CD and can also be used in dis-
tinguishing the active and remission periods of the dis-
ease. Further large-scale clinical studies, preferably per-
forming tissue-level measurements together with serum
measurements, are needed to confirm our results.
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