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ABSTRACT

Aim: This study was conducted to investigate the diagnostic importance of Urotensin IT (UT-II) levels, which cause vasodilation
as a compensation mechanism in the early phase of Acute Mesenteric Ischemia (AMI). For this purpose, human plasma
urotensin was studied for the first time in the literature for the early diagnosis of mesenteric ischemia.

Material and Method: The study consisted of 60 patients. The patients were divided into three groups: Group 1: group with
mesenteric ischemia (n: 20); Group 2: group with abdominal pain and with no mesenteric ischemia (n: 20); Group 3: control
group with no complaints (n: 20). The blood samples were taken from the patients through peripheral venous access, and
Urotensin II (UT-II), Aspartate Aminotransferase (AST), Alkaline phosphatase (ALP), Lactate, and D-dimer levels were
measured.

Results: While a significant increase was found between Groupl and Group 2 and between Groupl and Group3 in terms
of UT-II values (p<0.05), no significant difference was found between Group2 and Group3 (P>0.05). A significant increase
was found between Groupl and Group2 and between Groupl and Group3 regarding AST values (p<0.05), but there was no
significant difference between Group2 and Group3 (p>0.05). There was a significant increase between Groupl and Group3 in
terms of D-dimer values (p<0.05), but no significant difference was seen between Groupl and Group2 and between Group2
and Group3 (p>0.05). There was no significant difference between the groups concerning ALP and Lactate values (P>0.05).

Conclusion: It was concluded that UT-II could be used in the diagnosis of AMI but that there was a need for comprehensive
studies investigating the changes in ischemia time-related UT-II serum levels.
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INTRODUCTION

Acute Mesenteric Ischemia (AMI) is a vascular pathology
of the gastrointestinal system. It is one of the causes of
acute abdomen, which is rarely seen but has very high
mortality rates in the community. Early diagnosis is one

mesenteric ischemia, the use of CTA is difficult because
patients are in intensive care, elderly and immobile. It is
very difficult to make a definitive diagnosis of NOMI,
which constitutes 20-30% of AMI cases radiologically

(4).

of the most important factors determining mortality.
Despite advances in technology and appropriate diagnosis
and treatment, mortality remains high (1). Two main
pathophysiological mechanisms can lead to mesenteric
ischemia: acute thromboembolic vascular occlusion and
non-occlusive mesenteric ischemia (NOMI) (2, 3).

Although computed tomography angiography (CTA)
gives satisfactory results for the diagnosis of occlusive

Corresponding Author: Hasan Basri Cetinkaya, hbcetinkaya@gmail.com

EY MG HD

The inadequacy of anamnesis, physical examination, and
radiological examinations in making the diagnosis and
the high mortality rates of the disease have brought up
the search for a specific biomarker.

The splanchnic circulation receives 15-35% of cardiac
output, depending on nutritional status. However,
oxygen extraction is relatively low, taking into account the
oxygen-carrying capacity of the portal vein to the liver.
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Therefore, blood flow decreases by more than 50% before
the small intestine becomes ischemic (5). In addition,
the intestines automatically regulate oxygen availability
through enhanced oxygen extraction and perfusion due
to early vasodilation. (6) Therefore, we believe that UT-
I1, a vasodilator peptide, increases in the early period of
ischemia.

UT-II is an important molecule in the pathophysiology of
human diseases. Many studies have observed increased
plasma levels of UT-II, which is a potent vasoconstrictor,
in the tissues of numerous disease conditions, including
hypertension, preeclampsia, atherosclerosis, heart failure,
pulmonary hypertension, diabetes, renal failure, and
various metabolic syndromes. (7). However, in recent
studies, UT-II has been shown to have a vasodilator
effect in some veins such as the pulmonary artery and
mesenteric arteries. UT-II has been found to be high in
patients with low blood pressure in hemodialysis, and
this is thought to be due to its vasodilator characteristic
(8). Studies on intravenous infusions of UT-II in animals
have also shown that UT-II can cause vasodilation (9).

This study was conducted to investigate whether UT--II
levels, which may cause vasodilation as a compensatory
mechanism in the early period in patients with AMI,
could be used as a diagnostic marker. With this study,
human Plasma Urotensin was studied for the early
diagnosis of mesenteric ischemia for the first time in the
literature.

MATERIAL AND METHOD

The study was initiated with the approval of the
Firat University Non-Interventional Researchs Ethics
Committee (Date: 2013, Decision No: 2013/04-06). All
procedures were performed adhered to the ethical rules
and principles of the Helsinki Declaration.

The study was conducted in the General Surgery and
Emergency Medicine Clinic. A detailed anamnesis was
taken from the patients included in the study, and their
physical examinations were done. Blood samples were
taken from the patients through peripheral venous
access. The tests were done at the Central Laboratory
of Medical Faculty. The serum AST, ALP, lactate, and
D-dimer levels were measured. In addition, for UT-II
measurement, blood samples of 4 ml placed in an EDTA
tube were centrifuged for 4 minutes at 5000 rpm. After
centrifugation, 1 ml sample was taken from the serum
and stored at -20°C until the day when UT-II would be
determined. Patient names and numbers were written on
each sample and were listed and archived.

Biochemical Examination

1. Urotensin II: UT-II level was studied after the serums
previously taken from the patients and stored at -20°C
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were thawed. Features of the human urotensin II Elisa kit
used in our study: Kit brand- (date): Rel Assay Diagnostic
Research and Clinical Chemistry; Assay range: 5 pg/
mL-1000 pg/mL; Sensitivity: 2.23 pg/mL; Intra assay:
CV<10%; inter-assay: CV<12%.

2. Serum AST measurement was performed by using the
Olympus AU 2700 (Olympus Inc Corporation, Japan)
autoanalyzer and original kits.

3. D-dimer measurement was performed by using
Siemens CA1500 SYSMEX device (Siemens Healthcare
Diagnostic Inc, USA).

4. Serum ALP measurement was performed by using the
Olympus AU 2700 (Olympus Inc Corporation, Japan)
autoanalyzer and original kits.

5. Lactate plasma levels were determined by using the
Siemens Rapidlab-1265 (Siemens Healthcare Diagnostic
Inc, USA) device.

Patient Groups

Group-1 (n=20) - Acute Mesenteric Ischemia Group
(AMI group): This group consisted of patients who were
diagnosed with mesenteric ischemia by laparotomy or
those who were diagnosed by CTA as they could not
undergo a laparotomy.

Group-2 (n=20) - Abdominal Pain Group: This group
consisted of patients who presented to the emergency
department with acute abdomen pain but did not have
ischemia or necrosis due to acute mesenteric vascular
occlusion, and had other underlying pathologies.

Group-3 (n=20) - Control Group: The control group
consisted of subjects who did not have a known pathology
to cause abdominal pain.

Statictical Analysis

The data obtained in the study were presented as
meanzstandard deviation values. One-way analysis of
variance (ANOVA) tests, post-ANOVA tests, Tukey B,
and Scheffe tests were used to evaluate the intergroup
differences. In addition, Pearson and Spearman
correlation tests were used to examine the correlations
between the data in the groups. p<0.05 was accepted as
the level of significance.

RESULTS

The study included a total of 60 patients, including 20
patients who were admitted to the General Surgery
Clinic of Firat University Faculty of Medicine between
January 2013 and January 2016 with a diagnosis of AMI
(Group-1), 20 patients who had non-specific abdominal
pain (Group-2), and 20 randomly selected patients with
no abdominal pain (Group-3). There were 14 female
and 6 male patients in Group 1 with a mean age of 69.6
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(40-93), 12 female and 8 male patients in Group 2 with
a mean age of 61.6 (42-83), and 12 female and 8 male
patients in Group 3 with a mean age of 40.6 (23-73)
(Table 1).

Table 1. Demographic characteristics of the groups

Female Male Mean age (years)
Group-1 14 6 69.9
Group-2 12 8 61.6
Group-3 12 8 40.6

The statistical findings for the comparison of the gender
and biochemical parameters of the patients in Group
1 indicated that there was no statistically significant
difference between gender and UT-II, AST, and ALP
values. Lactate and D-dimer values were found to be
significantly higher in male patients (Mann-Whitney
Test; p<0.05). There was no statistically significant
difference between the age and biochemical parameters
of the patients in Group-1 (Summarize Test; p>0.05).

While a significant increase was observed between
Groupl and Group2 and also between Groupl and
Group3 (p<0.05) regarding AST values, no significant
difference was observed between Group2 and Group3
(P>0.05). There was a significant increase between
Group1 and Group3 in terms of D-dimer values (p<0.05),
but no significant difference was observed between
Groupl and Group2 and between Group2 and Group3
(P>0.05). There was no significant difference between the
groups relating to ALP and Lactate values (P>0.05). All
blood values are given in Table 2.

Table 2. Mean values in the groups

Group-1 Group-2 Group-3
AST (U/L) 76.60+88.96  27.46+13.01  26.05+9.89
LAKTAT (mEq/L) 2.5+1.6 1.8+0.91 2.9+1.2
D-DIMER (ng/mL) 5.8+7.6 0.39+0.28 0.07+0.03
ALP (IU/L) 95.46+£28.66  98.81+£54.91 83.3+23.2

Urotensin-II (UT-II) values in 6 patients in group
1 were higher than 1280pg/ml, which is the highest
value that the device can read. The UT-II values of
these six patients were included in the study as 1280
pg/ml. In group 3, UT-II values in two patients were
lower than 9,917 pg/ml, which is the lowest value
that the device can read. The UT-II values of these
two patients were included in the study as 9,917 pg/
ml. The mean Urotensin II value was 502.34+471.57
pg/ml in Group-1, 240.87+123.98 pg/ml in Group-2,
and 202.48+58.18 pg/ml in Group-3. The difference
between the UT-II values of Group2 and Group3 was
not significant (P>0.05). When Group2 was compared
to Group3 and Groupl, a significant increase was
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Figure 1. Comparison of UT-II values according to all groups

observed in UT-II values (p<0.05) (Figure 1).

DISCUSSION

There is no clear protocol for the diagnosis and treatment
of acute mesenteric ischemia yet. The most important
factor affecting mortality and morbidity is early diagnosis.
Therefore, many studies have been conducted for early
diagnosis, but a parameter with early diagnostic efficiency
to increase the survival rate has not been found yet (10)

The current diagnostic tool with the highest sensitivity
and specificity for the diagnosis of AMI is computed
tomography angiography (CTA). Nevertheless, even
high-tech diagnostic equipment such as CTA can
sometimes miss acute obstructive intestinal ischemia
(11,12). In addition, there are also misdiagnosed
cases in CTA examinations (13). It may not always be
possible to make diagnoses with CTA in non-stable
patients hospitalized in the intensive care unit and under
mechanical ventilation. At the same time, the sensitivity
and specificity of BTA are low in NOMI, which makes up
25% of all AMI cases (4).

More than 90% of patients with ischemia have abnormally
high leukocyte counts. The second most common
abnormal finding is metabolic acidosis with high lactate
levels occurring in 88% of the cases (14). Patients may
present with lactic acidosis due to dehydration and
decreased oral intake. Therefore, the distinction between
early ischemia and irreversible intestinal damage based
on lactate level alone is unreliable unless accompanied by
other clinical evidence. Elevated serum lactate levels of >2
mmol/l have been associated with irreversible intestinal
ischemia in the diagnosis of acute AMI (15). Kulagoglu
et al. (16) found that there was a significant increase in
plasma lactate levels in rat models of mesenteric ischemia.
Lange et al. (17) found lactate 100% sensitive but 42%
specific as a biochemical marker for AMI. Acosta et
al. (18) concluded that plasma lactate levels would not
be recommended as a diagnostic marker in suspected
intestinal ischemia in the experimental AMI they created.
In another study, it was concluded that serum lactate
measurement was not a specific confirmatory factor
for diagnosis (19). As in similar studies, no statistically
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significant difference was observed between the groups
relating to lactate values in our study.

D-dimer is a degradation product specific to fibrin clots,
with a plasma half-life of 4-8 hours. There are studies
on dynamic D-dimer levels in AMI (20-22). D-dimer
has been reported to be an independent risk factor for
intestinal ischemia, reflecting continued clot formation
and endogenous degradation via fibrinolysis (23). Kurt
et al. (24) found the sensitivity of D-dimer in AMI as
88.8%, specificity as 90%, positive predictive value (PPV)
as 88.8%, and negative predictive value (NPV) as 100% in
an experimental study and concluded that D-dimer may
be practical in the early diagnosis of acute mesenteric
ischemia. Acosta et al. (25) showed that D-dimer
was significantly higher in patients with AMI than in
patients with inflammatory bowel disease and intestinal
obstruction. The sensitivity of the D-dimer value has been
reported as 100% and the specificity as 36%. Cudnik et al.
(26) reviewed data from five studies evaluating D-dimer
as a biomarker for AMI, reporting a sensitivity of 96%
and a much lower specificity of 40%. In a small series of
10 patients with confirmed AMI, Block et al. (27) noted
that D-dimer was positive in all individuals. In our study;,
we found that D-dimer was significant in the diagnosis
of AMI.

As a result of acute mesenteric ischemia, necrosis and
ultimately bacterial translocation-related sepsis occur.
Septic complications contribute to multiple organ
damage. An increase in liver function tests can be
observed with liver damage. Diebel et al. (28) observed
an increase in liver function tests with liver injury by
decreasing portal blood flow. In our study, there was a
statistically significant increase in serum AST levels in
Groupl. These results of ours are in parallel with the
findings of Diebel et al.

Urotensin II peptide has been isolated in vascular
endothelium, heart, leukocytes, liver, adrenal glands,
pituitary, brain, spinal cord, kidney, spleen, leukocytes,
small intestine, colon, placenta, and other tissues (29).
Stirrat et al. (30) demonstrated that UT-II caused
vasodilation in human mesenteric and pulmonary arteries
through its receptors on the endothelium. Similarly,
Katano et al. (31) showed that the vasodilator effects of
UT-II might be dependent on endothelial dysfunction
and suggested that this molecule exerted its vasodilatory
effects through NO and prostaglandin formation. In our
study, UT-II levels in the patients in the AMI group were
found to be significantly higher than the patients in the
other groups.

Our study has some limitations. For example, the number
of patients in our study was low, and we could not
measure the stage of ischemia in our patients in group 1
when they presented to our clinic.
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The strength of our study is that it is a biomarker study on
human serum studied for the first time in the literature.

We have concluded that UT-II can be used in the
biochemical diagnosis of AMI. However, there is a need
for more studies to investigate the ischemia time-related
changes in UT-II serum levels.
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