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ABSTRACT

Introduction: Resolvin molecules have anti-inflammatory activity in
inflammatory bowel diseases (IBDs). We aimed to evaluate whether
serum resolvin D1 (RvD1) and resolvin E1 (RvE1) values can
correlate to clinical and laboratory traits of IBDs.

Methods: This case-control study included 62 patients with IBDs (32
ulcerative colitis (UC) patients, 30 Crohn’s disease (CD) patients) and
28 healthy controls. The Mayo Clinical scoring system (MCS) was
used for the clinical and endoscopic features for UC, and the Crohn's
disease activity index was used to assess the disease activity in CD
patients. Human RvD1 and RvE1 kits were used for the serum
enzyme-linked immunosorbent assay.

Results: RvD1 concentrations were significantly lower in UC and CD
patients compared to the control group [182.69 (118.24-450.80) ng/L
and 342.07 (203.57-989.04) ng/L vs. 353.65 (216.14-1125.40) ng/L
respectively, p=0.002]. RvD1 and RvE1 concentrations were higher in
UC patients who were in the clinically remission phase than the
patients in the activation phase [602.18 (176.13-1181.60) ng/L and
170.37 (113.21-216.21) ng/L, p=0.005 vs. 302.10 (122.18-527.37)
ng/L and 74.17 (67.38-122.66) ng/L, p=0.004, respectively]. RvD1
values were higher in UC patients who had inactive endoscopic
findings than the patients having active disease [426.11(175.94-
891.03 ng/L and 169.62(109.97-202.80) ng/L, p=0.009, respectively].
The ROC (receiver operating characteristic curve) analysis revealed
RvD1 and RvE1 levels had considerable diagnostic significances for
the increased MCS in UC (AUC=0.809, 95%Cl: 0.630-0.988, p<0.001
vs AUC=0.814, 95%Cl: 0.637-0.991, p<0.001).

Conclusion: Decreased serum RvD1 values might be used as an
auxiliary biomarker for the diagnosis and the activity of UC.
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INTRODUCTION

Ongoing chronic inflammation caused by enteric microbiota
as a result of the sustained immune response is a mainstay
of the pathogenesis in inflammatory bowel diseases (IBDs).
Current medical treatments focus on the inhibition of
immune activation (1).

In humans, acute inflammation is a normal protective
response when host cells are repeatedly affected by injury
or by microbial pathogens. The resolution process makes
acute inflammation unnoticeable and self-limited without
progressing to the chronic phase (2). The failure of
resolution leads to chronic inflammation and tissue damage.
Termination of the neutrophil infiltration and phagocytosis of
the apoptotic neutrophils and cellular debris by
macrophages are the two key events in the resolution
process (3).

The resolution process is mainly directed by biochemical
molecules and specialized pro-resolving mediators (SPMs)
(2, 4). In the acute phase of the inflammation,
prostaglandins and leukotrienes are synthesized from
arachidonic acid. They recruit neutrophils and increase
vascular permeability. Simultaneously, SPMs, which include
resolvins, are synthesized from lipids by the effect of
neutrophils and macrophages (5).

Resolvins are lipid-structured resolution molecules
synthesized from omega-3 polyunsaturated fatty acids
(PUFA). They exert anti-inflammatory activity. D-series
resolvins  (resolvin D1-5) are synthesized from
docosahexaenoic acid (DHA) while E-series resolvins
(resolvin E1-3) are synthesized from eicosapentaenoic acid
(EPA) (3). The therapeutic role of the replacement of
omega-3 PUFA and SPMs in chronic inflammatory diseases
has also been pronounced (2, 6).

Dysfunctions in the resolution of inflammation are thought to
be associated with the pathogenesis of autoimmune and
inflammatory diseases such as systemic lupus
erythematosus, type 1 diabetes, rheumatoid arthritis,
multiple sclerosis, and IBDs (3, 7, 8). The measurement of
SPMs in urine, serums, and stools has been proposed as a
marker associated with the activation of IBDs (9). With
regards to irritable bowel syndrome (IBS)-induced
inflammation in the gut, serum levels of RvD1 were reported
to be lower in patients with constipation-dominant IBS than
in healthy controls (10).

Resolvin D1 and E1 are the most investigated SPMs (11-15).
In terms of clinical and laboratory features of IBDs, there is
currently a scarcity of data regarding serum RvD1 and RvE1
levels. This study aimed to evaluate whether serum RvD1
and RvE1 levels of patients with IBDs could serve as
diagnostic and prognostic markers correlating to the clinical,
biochemical and endoscopic representation of the diseases.
METHODS

Subjects

Thirty-two patients with ulcerative colitis (UC), 30 patients
with Crohn’s disease (CD) and 28 healthy controls admitted

to the gastroenterology department of our institute between
December 2021 and June 2022 were included in the study.
The Local Ethics Committee approved the study
(12.04.2022/E-46059653-020). Written informed consent
was obtained from all participants.

Participants with any clinical conditions that could change
serum RvD1 and RVE1 levels such as sepsis, any
malignancies, severe organ failure, acute or chronic
infections, autoimmune and/or chronic inflammatory
diseases, gut resection, and those who had
contraindications for colonoscopy were excluded from the
study. The healthy control group included participants who
underwent a colonoscopy for indications other than IBDs
and whose colonoscopy results were normal.

The disease duration, family history (IBD in 15t degree
relatives), medications for IBDs, comorbidities, previous
surgical operations and medications in all study groups were
recorded. Complete blood count, erythrocyte sedimentation
rate (ESR), C-reactive protein (CRP) and other biochemical
tests were performed before the colonoscopy procedure.
Assessment of Clinical and Endoscopic Activity in
Patients

The Mayo Clinical score (MCS) was applied for the UC
patients and was scored between 0-12 (16). Scores of <2
were classified as clinical remission whereas scores of >2
indicated an activation. The Crohn's disease activity index
(CDAIl)was used to assess the disease activity in CD
patients and scores of <150 were noted as clinical remission
whereas scores of 2150 were noted as activation (17).

The disease extent (DE) of the patients with IBDs was
defined in agreement with the Montreal classification (18). In
UC, the DE was classified as remission, proctitis, left-sided
colitis or pancaolitis. For the localization of UC, proctitis and
left-sided colitis were recorded as localized disease and
pancolitis as extensive disease. The localization of CD was
classified as remission ileal, colonic or ileocolonic disease
(18).

The Mayo endoscopic activity sub scoring (MEAS) index
was used for the endoscopic activation of UC and was
classified as remission (0), mild (1), moderate (2) or severe
(3) colitis. Scores of (0) and (1) were recorded as
endoscopic remission whereas (2) and (3) were recorded as
activation (16).

Resolvin D1 and Resolvin E1 Measurements

Venous blood samples were drawn for the routine
biochemical tests and the serum for RvD1 and RvE1 was
separated after centrifugation of the sample at 5000xg for
10 minutes at 30 °C. The supernatant serum was stored at
(—80) °C for 6-9 months until the analyses were conducted.
For the measurements of RvD1 and RvE1 using serum
Enzyme-Linked Immunosorbent Assay (ELISA), the
commercially available Human Resolvin D1 ELISA Kit
(Bioassay Technology Laboratory, Cat. No. E 7450 Hu, Lot:
202206001) and Human Resolvin E1 ELISA Kit (Bioassay
Technology Laboratory, Cat. No. E 7078 Hu, Lot:

Eskisehir Med J. 2023; 4(supp): 212-219
doi: 10.48176/esm;j.2023.135

213



Kiiglik et al.

Evaluation Of Serum Resolvin D1 And E1 Levels In Patients With Inflammatory Bowel Diseases

202206001) were used according to the instructions of the
manufacturer (Intra-Assay: CV<8 %, Inter-Assay: CV<10 %)
using a microplate reader (Biotech Epoch 2 Microplate
ELISA Reader, USA).

Statistical analysis

Statistical analyses were performed using the SPSS 15.0
and MedicReS Al Smart Biostatistics Software version 21.3
software programs. Descriptive statistics were presented as
counts and percentages for categorical variables, whereas
the mean and standard deviation or median values with
extremes were used for the continuous variables. The
Mann-Whitney U and Kruskal-Wallis tests were used for the
comparison of continuous variables. Spearman’s Rho
correlation analysis was conducted for evaluating
associations between parameters. The receiver operating
characteristics (ROC) curve analysis and binomial
diagnostic accuracy were performed for parameters that
showed significant differences between groups. The
confidence level for statistical significance was defined as
0.95 (p<0.05).

RESULTS

Thirty-two patients with UC (24 males and 8 females, with a
median age of 36 (27.5-43.00) years), 30 patients with CD
(22 males and 8 females, with a median age of 30 (25-44.25)
years) and 28 healthy controls (21 males and 7 females, with
a median age of 31.50 (28.00-45.00) years) participated in
the study. Demographic, clinical and laboratory
characteristics of the participants are presented in Table 1.
The groups were similar with respect to age and gender.
Males dominated all participant groups. The median CRP
and ESR concentrations in the patient groups were
significantly higher than the control group (p<0.001,
p<0.001). The WBC and neutrophil counts were not different
between the groups.

The median RvD1 concentrations were significantly lower in
the patients with UC and CD compared to the control group
(182.69 ng/L and 342.07 vs. 353.65 ng/L respectively,
p=0.002). Although the median RvE1 concentrations were
lower in the patients with IBDs than the control group, the
results were not statistically significant (82.47 ng/L and
106.89 ng/L vs 110.60 ng/L, respectively, p=0.505) (Table
1).

Serum RvD1 concentrations were higher in the UC patients
who were in remission than those that had a clinically active
disease (602.18 ng/L vs. 170.37, p=0.005). The serum RvE1
concentrations were also higher in the UC patients who were
in remission than the patients with clinically active disease
(302.10 ng/L and 74.17 ng/L, respectively, p=0.004). Serum
RvD1 values were higher in UC patients who had inactive
endoscopic findings than the patients having active
endoscopic findings (426.11 ng/L and 169.62 ng/L, p=0.009,
respectively) (Table 2).

Table 1. Clinical and demographic characteristics of the
study population.

Demographic UC Patients CD Patients Control p value
Characteristics n=32 n=30 Group
n=28
Gender, n (%)
Female 8 (25) 8 (26.66) 7(25) 0.986
Male 24 (75) 22(73.33) 21(75)
Age (years), median 36 (27.5- 30 (25-44.25) 31.50 (28.00- 0.997
(1QR) 43.00) 45.00)
CRP (mg/L), median 13.57 (3.63- 14.78 (1.83- 1.60 (0.67- <0.0012
(1QR) 32.19) 31.72) 4.63)
ESR (mm/h), median 33.00 (13.25- 31.00 (14.75- 4.00 (2.25- <0.0013
(1QR) 50.50) 49.50) 12.50)
WBC (x103/uL), 8.19 (6.56- 8.37 (6.81- 7.88 (6.22- 0.676
median (IQR) 11.59) 10.69) 10.34)
Neutrophils (x103/pL), 5.84 (3.84- 5.78 (4.01- 4.56 (3.73- 0.229
median (IQR) 7.25) 8.02) 6.36)
Serum Resolvin-D1 182.69 342.07 353.65 0.002!
(ng/L), median (IQR) (118.24- (203.57- (216.14-
450.80) 989.04) 1125.40)
Serum Resolvin-E1 82.47 (68.90- 106.89 110.60 0.504
(ng/L), median (IQR) 329.55) (64.67- (82.52-
299.48) 385.11)
Disease 1.00 (0.00- 2.75(0.50-
duration(years), 4.00) 7.50)
median (IQR)
Location of UC , n
(%)
Remission 2(6.25)
Limited disease 21 (65.62)
Extensive colitis 9(28.12)
Location of CD, n
(%)
Remission 1(3.33)
lleal 19 (63.33)
Colonic 3 (10)
lleocolonic 7(23.33)
Mayo  Endoscopic
Subscore of UC,
n(%)
0 (Inactive 3(9.37)
disease)
1 (Mild) 10 (31.25)
2 (Moderate) 13 (40.62)
3 (Severe) 6(18.75)
Treatments of the
patients, n (%)
No treatment 12 (37.5) 13 (43.3)
5-ASA 20 (62.5) 11 (36.6)
Steroids 1(3.33) 9 (30)
Azothioprin 4(12.5) 9 (30)
Anti-TNF alpha 1(3.33) 5 (16.6)
IBD in first degree 6(10.24)
relatives,n (%)
Mayo Clinical Score 5.50 (2.00-
of UC, median (IQR) 8.00)
Remission (score 10 (31.25)
<2),n(%)
Activation 46 (68.75)
(score>2), n (%)
Crohn’s Diaease
Acitivity Index
Remission (score 11 (36.66)
<150), n (%)
Activation 19 (63.33)
(score=150), n
(%)

Abbreviations: CRP: C-reactive protein; ESR: Erythrocyte sedimentation rate; WBC: White blood cells;
UC: Ulcerative colitis; CD: Crohn’s disease; 5-ASA: 5-aminosalycilate; TNF: Tumor necrosis factor; IBD:
Inflammatory bowel disease

Footnotes:

1Tukey HSD: Significant difference in comparison of UC vs controls, UC vs CD (p=0.002, p=0.004); 2Tukey
HSD: Significant difference in comparison of UC vs controls, CD vs controls (p<0.001, p=0.001); 3Tukey
HSD: Significant difference in comparison of UC vs controls, CD vs controls (p<0.001, p<0.001); *Tukey
HSD: Significant difference in comparison of UC vs controls, CD vs controls, UC vs CD (p=0.010, p<0.001,
p=0.048).
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Table 2. Serum resolvin-D1 and E1 levels in different demographic and clinical features of the patients with inflammatory

bowel diseases.

Resolvin-D1 (ng/L) Resolvin-E1 (ng/L)
n Median (IQR) p Median (IQR) p
Crohn’s disease
Gend Male 22 342.07 (208.19-958.68) 0.801 139.09 (82.19-324.94) 0.063
ender
Female 8 595.28 (193.84-1189.72) 64.34 (55.31-231.56)
No treatment 13 254.01 (196.84-402.21) 0.0351 125.47 (71.42-302.98) 0.711
Treatment
Under treatment 17 953.73 (206.65-1177.40) 92.34 (58.88-339.99)
Negative 24 370.57 (205.11-1020.07) 0.432 101.59 (62.40-303.51) 0.705
IBD in 1t degree relatives
Positive 6 274.43 (153.44-645.68) 182.40 (77.92-307.30)
. . Remission (score <150) 11 640.36 (254.01-1098.37) 0.200 105.00 (67.41-284.16) 0.966
Crohn’s disease activity index
Activation (score=150) 19 316.27 (192.12-936.54) 125.47 (56.50-309.96)
Remission 1 640.36 0.589 98.18 0.204
lleal 19 392.09 (203.57-1152.76) 85.59 (56.50-283.60)
Location of CD Colonic 3 272.13 319.50
lleocolonic 7 254.01 (143.11-973.52) 108.78 (67.41-341.24)
Ulcerative Colitis
Gend Male 24 182.69 (132.11-450.80) 0.749 92.59 (71.01-329.55) 0.428
ender
Female 8 176.51 (109.82-497.68) 71.30 (63.18-428.29)
No treatment 12 163.76 (116.09-202.61) 0.116 73.72 (61.92-137.85) 0.209
Treatment
Under treatment 20 222.00 (135.41-787.14) 92.59 (73.13-372.76)
. . Negative 24 182.69 (118.24-532.09) 0.881 76.70 (68.90-203.26) 0.334
IBD in 1t degree relatives
Positive 8 188.81 (129.79-410.30) 245.36 (70.10-515.10)
Remission (score < 2) 10 602.18 (176.13-1181.60) 0.0052 302.10 (122.18-527.37) 0.0042
Mayo Clinical Scoring
Activation (score >2) 22 170.37 (113.21-216.21) 74.17 (67.38-122.66)
MEAI Remission (score 0,1) 13 426.11(175.94-891.03) 0.0092 138.03(71.07-430.30) 0.323
Activation (score 2,3) 19 169.62(109.97-202.80) 75.20(68.53-125.26)
Remission 2 287.52 0.275 309.35 0.178
Location of UC Limited 21 187.57 (163.01-773.20) 86.75 (69.81-452.77)
Extensive 9 150.97 (112.13-229.24) 75.20 (63.66-110.11)

Abbreviations: IQR: Inter quartile range; UC: Ulcerative colitis; CD: Crohn’s disease; IBD: Inflammatory bowel disease, MEAI: Mayo endoscopic activity index
Footnotes: 'Statistically significant at the confidence level of 0.95; 2Statistically significant at the confidence level of 0.99.

In the UC patients, there was a positive correlation between
the serum RvD1 and RvE1 concentrations. The MCS of UC
negatively correlated to the serum RvD1 and RVE1
concentrations (rho=-0.61, p<0.0017 and rho= -0.49,
p=0.005, respectively). The neutrophils, WBCs, ESR and
CRP values also negatively correlated to the serum RvD1
concentrations in the UC patients (Table 3).

In terms of localization of the disease, family history of IBDs,
treatment status and serum resolvins, correlation analyses
did not reveal any significant results for either disease. The
difference between the serum RvD1 concentrations of the
CD patients who were not undergoing treatment and those
undergoing treatment was statistically significant (254.01
ng/L vs. 953.73 ng/L, p=0.035, respectively) (Table 2). In the
CD patients, the disease duration positively correlated to the
serum RvD1 values and the age of the patients negatively
correlated to the serum RvE1 values (Table 3).

The ROC curve analysis revealed serum RvD1 and RvE1
levels had a considerable diagnostic significance for the
increased disease activity in UC (Figures 1 and 2). Positive
levels of serum RvD1 and RvE1 values (cut-off >288.48 ng/L
and >125.6 ng/L, respectively) highlighted the increased

MCS in UC (AUC=0.809, 95%Cl: 0.630-0.988, p<0.001 vs
AUC=0.814, 95%Cl: 0.637-0.991, p<0.001) (Table 4).

ROC CURVE

80!

60!

Sensitivity

(8] 20 40 60 80 100
AUC:0.809 (95%C1:0.630-0.983, p<0.001)
83.43

100-Specificity

Figure 1. ROC curve analyses of the predictive values of serum
Resolvin D1 concentrations for the Mayo clinical scoring of ulcerative
colitis
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Table 3. Correlations between the clinical and laboratory variables and serum resolvins in the patients with inflammatory bowel

diseases

Serum Resolvin-D1

Serum Resolvin-E1

rho

Crohn Disease, (n=30)
Age (years) -0.02
Disease duration (years) 0.40
CDAI -0.34

Resolvin-D1 (ng/L)
Resolvin-E1 (ng/L) -0.06
CRP (mg/L) -0.69
ESR (mm/h) -0.73
WBC (x103/uL) -0.20
Neutrophil (x103/uL) -0.15

Ulcerative colitis, (n=32)

Age (years) -0.16
Disease duration (years) 0.12

Resolvin-D1 (ng/L)
Resolvin-E1 (ng/L) 0.45
MCS -0.61
CRP (mg/L) -0.75
ESR (mm/h) -0.56
WBC (x103/pL) -0.59
Neutrophil (x103/uL) -0.58

p rho p
0.922 -0.37 0.0431
0.0271 -0.12 0.522
0.063 0.02 0.918

-0.06 0.753
0.753
.000 0.16 0.412
.000 0.17 0.359
.278 0.09 0.618
428 -0.11 0.569
0.395 -0.08 0.685
0.507 0.12 0.526
0.45 0.0102
0.0102
<0.0013 -0.49 0.0052
<0.0013 -0.71 <0.0013
0.0013 -0.50 0.0042
<0.0013 -0.53 0.0022
0.0013 -0.46 0.0092

Abbreviations: CDAI: Crohn's disease activity index; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; WBC: White blood cells; MCS: Mayo clinical score

Footnotes:

1Statistically significant at the confidence level of 0.95; 2Statistically significant at the confidence level of 0.99; 3Statistically significant at the confidence level lower than 0.999

ROC CURVE

100

80

60

Sensitivity

40

0 20 40 60 80 100
1 OO'SDECWICI[Y AU(-Z 0. 8112?22%0.0 637-0.991, p<0.001)
Figure 2. ROC curve analyses of the predictive values of serum

Resolvin E1 concentrations for the Mayo clinical scoring of ulcerative
colitis

DISCUSSION

The pathogenesis of IBDs is heterogeneous and it has not
been fully elucidated. Immune dysregulation is believed to
have a major pathogenic role (1). Growing evidence exists
about the pathogenesis of chronic inflammatory diseases.
The resolution of the acute inflammation aims to terminate
the inflammatory process without tissue damage and the
resolution process starts during the initial phases of acute
inflammation (2, 3). It is mediated by SPMs, which include
lipoxins, resolvins, protectins and marezins (5).

Resolvins promote the termination of neutrophil infiltration,
the clearance of apoptotic cells by macrophages, tissue
remodeling and homeostasis, and this process is called as
efferocytic clearance (2, 3). Prostaglandin D2 and E2 are
known to promote the generation of resolvins via neutrophils
and macrophages (3).

Resolvins and other SPMs are thought to prevent the
chronicity of acute inflammation and it has been suggested
for a long time that SPMs take part in the pathogenesis of
IBDs (9, 19, 20, 21). Resolvin D1, a member of the SPM
family, exerts anti-inflammatory, antioxidant, anti-fibrosis,
anti-apoptotic, and anti-tumor effects. It is known to be the
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Table 4. Diagnostic value of serum Resolvin D1 and Elconcentrations in ulcerative colitis.

Sensitivity Specificity LR(+) LR(-) LR(+)/LR(-)
Resolvin D1 (>288.48) for predicting MCS of UC! 0.700 0.905 7.700 0.333 23.340
Resolvin E1 (>125.26) for predicting MCS of UC? 0.800 0.905 4.400 0.244 18.000

Abbreviations: MCS: Mayo clinical scoring, UC: ulcerative colitis.

Footnotes: 1Statistically significant at the confidence level lower than 0.99

most potent resolving molecule (22). In the experimental
models, RvD1 has been reported to have a protective role
for small intestinal inflammation and it also has an anti-tumor
potential in colitis-associated cancer (21, 23). RvE1 was
also found to dampen tissue damage (24, 25).

This study aimed to evaluate the serum RvD1 and RvE1
concentrations in the clinical and laboratory presentation of
IBDs. According to the literature, this research is the first
study that evaluates both serum RvD1 and RVE1
concentrations in the adult IBDs population. The most
important finding in this study was the lower serum RvD1
values in the UC and CD patients compared to the healthy
controls. The mean serum RvD1 concentration was the
lowest in the UC patients.

In a recent study, Kikut et al. (26) evaluated the serum SPMs
including the serum RvD1 and RvE1 values using the liquid
chromatography method in the pediatric and adolescent
population with IBDs. The study included 34 CD (mean age
of 13.76+2.69 years) and 30 UC (mean age of 14.15+3.31
years) patients but no healthy controls. Similar to this study’s
results, lower concentrations of RvD1 were detected in the
UC patients than in the CD patients. Although lower serum
RvD1 values were found in clinically active UC patients in
the current study, Kikut et al. (26) did not find such a relation
in their study group, which may be partly due to the different
study population and the measurement methods of serum
RvD1 in these studies.

Negative correlations were found between the routine
laboratory determinants of inflammation and the serum
RvD1 values in patients with UC in this study. The WBC and
neutrophil values were not different in the groups but the
CRP and ESR values, as expected, were higher in the
patients. Similar leukocyte values in the groups can be partly
due to the medications used by the patients with IBDs. The
aforementioned information highlights that resolvin
activation is mediated by neutrophils and macrophages at
the onset of inflammation (2,3).

The severity of inflammation is found to be associated with
the quantity of the neutrophils and the neutrophilic infiltration
of the crypts results in cryptitis and crypt abscesses, which
are the pathognomonic histopathologic features in IBDs (1).
The precise role of neutrophils in IBDs remains controversial
(27). The inability of neutrophils to produce sufficient SPMs
molecules including resolvins, may result in low levels of
serum resolvin concentrations. Besides the many other

factors in the pathogenesis of IBDs, insufficient production
of resolvins may be the reason for chronic inflammation in
the gut.

Although the WBC and neutrophil values were not different
in the groups in the study, higher acute phase reactants but
lower resolvin concentrations may be a clue for the
incapability of resolvin activation in IBDs. In addition, lower
resolvin concentrations might be more valuable than
neutrophilic activation in IBD pathogenesis.

Karatay et al. (10) investigated the role of circulating RvD1
in patients with constipation dominant irritable bowel
syndrome (IBS-C) regarding subclinical inflammation
encountered in the gut. They reported lower serum RvD1
concentrations in IBS-C patients than in the control group.
RvD1 levels were also found to be the lowest in patients
having more severe abdominal pain, which was ascribed to
an RvD1 deficiency that led to subclinical mucosal
inflammation. These results might indicate the protective
role of RvD1 against chronic inflammation in the gut.

Serum RvVE1 concentrations were also lower in patients with
IBD than in the control group in this study but the results
were not statistically significant. Kikut et al. (26) observed
statistically significant lower concentrations of RvE1 in the
CD group relative to UC in the younger IBDs population.
When they compared the acute phases of both diseases,
they noted significantly higher serum RvE1 concentrations
in the acute phase of UC. Since the ages of the CD patients
were inversely correlated to the serum RvE1 values in this
study’s analyses, patient age might have affected the serum
RvE1 values, which provides an explanation to the
conflicting results in both studies. It is thought that larger
sample-sized cohorts might reveal significant results about
serum RvE1 in patients with IBDs.

On the other hand, positive correlations were observed
between serum RvD1 and serum RvE1 values both in UC
and CD in this study. These results might explain the
simultaneous activation of these molecules in the resolution
processes of IBDs.

In a previous study, serum RvE1 concentrations between
UC patients and healthy controls were evaluated. Although
the serum RvE1 values were found to be higher in the UC
patients compared to the control group, the difference was
not statistically significant. In the UC patients, serum RvE1
levels were also not significantly different in the activation
and remission phases (25).
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In light of the current data, there are conflicting results about
serum RvVE1 concentrations and IBDs, but further
investigations are needed for confirmation. It is thought that
low serum RvD1 values might be an auxiliary marker for the
diagnosis and the activity of UC.

Despite treatment, IBDs have relapsing and remitting
courses. Alterations of resolvins in gut mucosa may partly
be responsible for these episodes. Replacement of SPMs
has been proposed as a new treatment modality in chronic
inflammatory diseases and immunoresolvent therapy is a
term that defines the replacement of resolvins in chronic
inflammatory diseases (11-15). A strong body of evidence
exists about the therapeutic utility of SPMs. Lenabasum is a
composition of ajulemic acid and it is an orally active drug
that stimulates SPMs. Fish oil contains abundant DHA and
EPA and it has also been declared to have therapeutic
efficacy (3).

Today, current medical treatments for IBDs focus on the
inhibition of immune activation but they cannot achieve
complete remission (1). The European Crohn’s and Colitis
Organization (ECCO) guidelines state that the treatment of
IBDs should not only control the symptoms but should also
prevent the underlying cause of the disease (28). Mucosal
healing is the best therapeutic goal for IBDs (29). It is hoped
that the topical delivery of resolvins into the gut mucosa
might be an adjunctive treatment modality that may
accomplish the best therapeutic goal in IBDs.

The major limitation of the current study was the small
number of the study population as it was a single-centered
trial. Larger cohorts might show the relationship between the
disease extension, endoscopic activity, and the other
specialties of IBDs and resolvins. An assessment of RvD1
and RvE1 activity in tissue samples, in addition to the serum
values, could reveal precise information in IBDs. We also
think that comparison of fecal calprotectin values with serum
resolvin concentrations could be more valuable for the
assessment of diagnostic and prognostic accuracy of serum
resolvins.

Diagnostic strategies with the possibility of therapeutic
interventions can be developed by identifying new practical
and objective biochemical markers in IBDs. In conclusion,
serum RvD1 can be a valuable biomarker for UC with
respect to lower serum RvD1 values. The current study
about the serum RvD1 and RvE1 values in IBDs should be
taken into consideration as preliminary and a first step of
future research.

Acknowledgements: Special thanks to the all members of
Sultan 2. Abdulhamid Han Training and Research Hospital
Endoscopy and Biochemistry departments who supported
and included in the study.

Ethics Committee Approval: The Local Ethics Committee
of Sancaktepe Prof. I. VARANK Training and Research
Hospital approved the study (12.04.2022/E-46059653-020).
Informed Consent: Written informed consent was obtained
from all participants.

Authorship Contributions: Idea/Concept: IK, Design: IK,
Supervision: IK, Data collection or Processing: IK, BCG, MS,
Analysis or Interpretation: ET, Literature Search: IK, Writing:
IK, ET, Critical Review: MK, BCG, References Fundings and
Materials: Enzyme-linked immunosorbent assay (ELISA) of
serum resolvin D1 and E1 measurements were performed in
Farmasina Medical Laboratories.

Conflict of interest: No conflict of interest was declared by
the authors.

Financial Disclosure: Matherials used for Human Resolvin
D1 ELISA Kit (Bioassay Technology Laboratory, Cat. No. E
7450 Hu, Lot: 202206001) and Human Resolvin E1 ELISA
Kit (Bioassay Technology Laboratory, Cat. No. E 7078 Hu,
Lot: 202206001) were supplied by the principal investigator,
Dr. irfan KUCUK.

REFERENCES

1. Osterman MT, Lichtenstein GR. Ulcerative Colitis.
In: Feldman M, Friedman SL. Brandt JL. (Eds).
Sleisenger and Fordtran’s Gastrointestinal and Liver
Disease. Philadelphia: Elselvier Saunders; Volume
2; 2016: 2023-61.

2. Serhan CN, Levy BD. Resolvins in inflammation:
emergence of the pro-resolving superfamily of
mediators. J Clin Invest. 2018; 128: 2657-69.

3. Abdolmaleki F, Kovanen PT, Mardani R, Gheibi-
Hayat SM, Bo S, Sahebkar A. Resolvins: Emerging
Players in Autoimmune and Inflammatory Diseases.
Clin Rev Allergy Immunol. 2020; 58: 82-91.

4. Serhan CN, Brain SD, Buckley CD, et al. Resolution
of inflammation: state of the art, definitions and
terms. FASEB J. 2007; 21: 325-32.

5. Schwab JM, Serhan CN. Lipoxins and new lipid
mediators in the resolution of inflammation. Curr
Opin Pharmacol. 2006; 6: 414-20.

6. DalliJ, Winkler JW, Colas RA, et al. Resolvin D3 and
aspirin-triggered  resolvin D3 are  potent
immunoresolvents. Chem Biol. 2013;20: 188-201.

7. Abdolmaleki F, Farahani N, Gheibi Hayat SM, et al.
The Role of Efferocytosis in Autoimmune Diseases.
Front Immunol. 2018; 9: 1645.

8. Serhan CN, Petasis NA. Resolvins and protectins in
inflammation resolution. Chem Rev. 2011; 111:
5922-43.

9. Das UN. Inflammatory bowel disease as a disorder
of an imbalance between pro- and anti-inflammatory
molecules and deficiency of resolution bioactive
lipids. Lipids Health Dis. 2016; 15: 11.

10. Karatay E, Utku OG. Serum resolvin D1 levels as a
marker of inflammation in constipation dominant
irritable bowel syndrome. Turkish J Gastroenterol.
2020; 31: 113-19.

Eskisehir Med J. 2023; 4(supp): 212-219
doi: 10.48176/esm;j.2023.135

218



Kiiglik et al.

Evaluation Of Serum Resolvin D1 And E1 Levels In Patients With Inflammatory Bowel Diseases

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Molaei E, Molaei A, Hayes AW, Karimi G. Resolvin
D1, therapeutic target in acute respiratory distress
syndrome. Eur J Pharmacol. 2021; 911: 174527.
Dartt DA, Hodges RR, Serhan CN.
Immunoresolvent Resolvin D1 Maintains the Health
of the Ocular Surface. Adv Exp Med Biol. 2019;
1161: 13-25.

Cheng T, Ding S, Liu S, Li X, Tang X, Sun L.
Resolvin D1 Improves the Treg/Th17 Imbalance in
Systemic Lupus Erythematosus Through miR-30e-
5p. Front Immunol. 2021; 12: 668760.
Salas-Hernandez A, Espinoza-Pérez C, Vivar R, et
al. Resolvin D1 and E1 promote resolution of
inflammation in rat cardiac fibroblast in vitro. Mol.
Biol. Rep. 2021; 48:57-66.

Quiros M, Feier D, Birkl D, Agarwal R, Zhou DW,
Garcia AJ, et al. Resolvin E1 is a pro-repair
molecule that promotes intestinal epithelial wound
healing. Proc. Natl. Acad. Sci. 2020; 117: 9477-82.
Schroeder KW, Tremaine WJ, llstrup DM. Coated
oral 5-aminosalicylic acid therapy for mildly to
moderately active ulcerative colitis. A randomized
study. N Eng J Med. 1987; 317:1625-29.

Best WR, Becktel JM, Singleton JW, Kern F Jr.
Development of a Crohn's disease activity index.
National Cooperative Crohn's Disease Study.
Gastroenterology. 1976; 70: 439-44.

Silverberg MS, Satsangi J, Ahmad T, Arnott ID,
Bernstein CN, Brant SR, et al. Toward an integrated
clinical, molecular and serological classification of
inflammatory bowel disease: report of a working
party of the 2005 Montreal World Congress of
Gastroenterology. Can J Gastroenterol. Hepatol.
2005; 19: 5A-36A.

Mangino MJ, Brounts L, Harms B, Heise C. Lipoxin
biosynthesis in inflammatory bowel disease.
Prostaglandins Other Lipid Mediat. 2006; 79:84-92.
Weylandt KH, Kang JX, Wiedenmann B, Baumgart
DC. Lipoxins and resolvins in inflammatory bowel
disease. Inflamm Bowel Dis. 2007; 13: 797-99.
Kuzumoto T, Tanigawa T, Higashimori A, et al.
Protective role of resolvin D1, a pro-resolving lipid
mediator, in nonsteroidal anti-inflammatory drug-
induced small intestinal damage. PLoS One. 2021;
16: e0250862.

Yang M, Song XQ, Han M, Liu H. The role of
Resolvin D1 in liver diseases. Prostaglandins Other
Lipid Mediat. 2022; 160: 106634.

Zhong X, Lee HN, Surh YJ. RvD1 inhibits TNFa-
induced c-Myc expression in normal intestinal
epithelial cells and destabilizes hyper-expressed c-
Myc in colon cancer cells. Biochem. Biophys. Res.
Commun. 2018; 496: 316-23.

Seki H, Tani Y, Arita M. Omega-3 PUFA derived
anti-inflammatory lipid mediator resolvin E1.

25.

26.

27.

28.

29.

Prostaglandins Other Lipid Mediat. 2009; 89: 126-
30.

Glnay S, Tasova F, Yilmaz HE, Pak6z ZB, Cekic C.
Serum Resolvin E1 Levels and Its Relationship with
Disease Activity in Ulcerative Colitis. Gastroenterol.
Res. Pract. 2019; 6258327.

Kikut J, Drozd A, Mokrzycka M, Grzybowska-
Chlebowczyk U, Zietek M, Szczuko M. Are EPA and
DHA Derivatives Involved in IBD Remission? J Clin
Med. 2022; 11: 2388.

Maloy KJ, Powrie F. Intestinal homeostasis and its
breakdown in inflammatory bowel disease. Nature.
2011; 474: 298-306.

Magro F, Gionchetti P, Eliakim R, et al. Third
European evidence-based consensus on diagnosis
and management of ulcerative colitis. Part 1:
definitions, diagnosis, extraintestinal manifestations,
pregnancy, cancer surveillance, surgery, and ileo-
anal pouch disorders. Journal of Crohn's & Colitis,
2017; 11: 649-70.

Pineton de Chambrun G, Peyrin-Biroulet L, Lémann
M, Colombel JF. Clinical implications of mucosal
healing for the management of IBD. Nat Rev
Gastroenterol Hepatol. 2010; 7:15-29.

4.0 Uluslararasi Lisansi ile lisanslanmigtir.

Eskisehir Med J. 2023; 4(supp): 212-219
doi: 10.48176/esm;j.2023.135

219



