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THE EXAMINATION OF THE RELATION BETWEEN PLASMA UROTENSIN II; HS-CRP;
BODY FAT PERCENTAGE AND INSULIN RESISTANCE IN PREDIABETIC PATIENTS

PREDIYABETIK HASTALARDA SERUM UROTENSIN 2, HS-CRP, VUCUT YAG
YUZDESI VE INSULIN DIRENCi ARASINDAKI ILISKININ INCELENMESI

Oktay BILGIR",  Ibrahim DONER',  Ferda BILGIR?,  Ozden YILDIRIM AKAN",
Mehmet CALAN",  Murat AKSIT?,  Arif YUKSEL'

" Izmir Bozyaka Training and Research Hospital, Department of Internal Medicine, Bozyaka,
Izmir, Turkey.

2 zmir Katip Celebi University Medical School, Ataturk Training and Research Hospital,
Department of Allergy and Immunology, Izmir, Turkey

% lzmir Bozyaka Training and Research Hospital, Department Biochemistry, Bozyaka, Izmir, Turkey.

Keywords: Prediabetes, urotensin 2, hs-CRP
Anahtar Sozciikler: Prediyabet, urotensin 2,hs-CRP

Yazinin alinma tarihi: 23.09.2016 Kabul tarihi:30.09.2016 Online basim:30.09.2016

\ /

SUMMARY

Introduction: In our study, the aim was to understand prediabetic pathogenesis or prediabetes by examining the
relation between Urotensin Il, hs-CRP; body fat index and insulin resistance.

Material and Methods: To our trial, 40 control and 40 prediabetic patients, a total of 80 patients were included.
Both group’s blood samples have been examined for urotensin Il level, hsCRP level, insulin resistance and body
lipid percentage. Their insulin resistance was calculated by using HOMA-IR and QUICKI methods.

Results: In our study, in prediabetic patients, plasma urotensin Il level was found to be statistically higher than
the patients in control group(p=0.004). A significant relation was found between plasma urotensin Il level and
insulin resistance indicator HOMA-IR; systolic blood pressure and diastolic blood pressure.With these findings, it
was shown that a high urotensin Il level could have an important role playing in prediabetic development’s basic
mechanism, insulin resistance and the development of insulin resistance pathophysiology

Conclusion: By determining urotensin Il level, prediabetes development could be predicted and with proper life
style changes prediabetes could be prevented. Urotensin Il and/or agents against its receptor which would be
developed in future would demonstrate the ability to prevent or delay prediabetes.

0z
Girig: Arastirmamizda (rotensin I, hs-CRP, Viicut yag ylizdesi ve inslilin direnci arasindaki iligki incelenerek
prediyabet patogenezinin anlasilmasi amaclanmigtir.

Gereg ve yontem: Calismaya 40 prediyabetik hasta ile 40 kontrol grubu olmak (lizere toplam 80 hasta dahil edildi.
Her iki grubun kanlari trotensin Il diizeyi, hsCRP dlizeyi, insllin direnci ve viicut yag ylizdesi agilarindan ¢aligildi.
instilin direnci HOMA-IR ve QUICKI yéntemleriyle hesaplandi.

Bulgular: Arastirmamizda prediyabetik hastalarda serum (rotensin Il diizeyi kontrol grubundaki hastalara gére
istatistiksel olarak yliksek saptandi(p=0.004). Serum (rotensin Il diizeyi ile instlin direnci géstergesi olan HOMA-
IR, sistolik kan basinci ve diyastolik kan basinci arasinda anlamli bir iligki saptandi. Bu bulgular ile prediyabetin
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olusumundaki temel mekanizmanin insiilin direnci gelisimi ve insdlin direnci gelisimindeki patofizyolojide (lirotensin
I diizeyi ytiksekliginin dnemli bir rol oynuyor olabilecegi gésterilmis oldu.

Sonug: Sonucta drotensin Il diizeyi dlgtimii ile prediyabetin gelisiminin énglirelebilecedi ve uygun yasam tarzi
dedisikligi ile prediyabet olusumunun énlenebilecegi, lrotensin Il ve/veya reseptériine karsi gelistirilebilecek
ajanlar ile prediyabet olusumunun énlenebilecedi veya geciktirilebilecegi gésterildi.

INTRODUCTION

is a chronic metabolic disease,
presenting itself with blood glucose level
elevations, in correspondence with the
dysfunction of insulin release and/or tissue
response to insulin. In patients, before the
development of diabetes there is a pre-diabetes
stage (impaired fasting glucose and impaired
glucose tolerance). In patients who developed
pre-diabetes, it was shown that diabetes could
develop in their future life with a 50% probability.
In pre-diabetes stage, in these patients, the
development of diabetes could be prevented or
delayed with life style changes and
pharmacological treatment (1,2).

Diabetes

Insulin resistance is the most important path
physiological process in pre-diabetes
development (3-5). For pre-diabetic patients,
besides the risk of the development of diabetes,
there are also cardiovascular risks(6-8). For that
reason, cardiovascular risk factors should be
treated aggressively and these patients should
change their life style. In the previous clinical
trials, hs-CRP level was observed high to be
related with prediabetic patients and this has
become an important reason to design this trial.
Meanwhile, urotensin Il, a stimulator peptid, play
a role with the effects of vasculoprotective and
vasculopathic at the modulation of cardiovascular
function(9-15).

In our study, our aim was to examine the
association between urotensin Il, hs-CRP, body
fat index and insulin resistance and to prevent or
delay the onset of diabetes by early diagnosis
and treatment. By this, besides lowering the high
morbidity and mortality rates in our country and
the globe, to decrease the high amount of money
spent for these patients was also the target.

MATERIAL AND METHODS

In 2015 between February and March, the
patients, who applied to Internal medicine
policlinics and newly diagnosed as pre-diabetics,

were included into this trial by being informed
about this trial. Forty people for the patient group
and 40 people for the control group were
included into this trial voluntarily. The trial was
planned as a single center, prospective trial.

The age interval of the patients included to the
trial was between 20 and 73. Patients who have
one of more than one of the following conditions
that can affect the metabolic parameters, were
excluded from the study: Pregnancy, obvious
diabetes mellitus, having story of using agents
affecting insulin resistance (metformin, glitazon)
or with the history of using these agents for the
previous 6 months, regular exercise, having a
disease that can cause insulin resistance (such
as hypothyroidism), cigarette and alcohol use,
having a diagnosis of a malignancy, story of
steroid use or still using steroids, history of using
drugs affecting immune system (such as
azathiopurine, cyclosporine A, cyclophosphamide,
quinine, TNF-alpha blockers), acute/chronic renal
failure, acute/chronic liver failure.

As control group, normoglycemic 40 healthy
patients were included into the study. To assess
both the study group and the control group’s
glycemic condition, besides the fasting and
postprandial glucose, also HbA1c levels, fasting
serum insulin for pancreatic [ cell function
assessment, serum lipid levels (total cholesterol,
HDL, LDL, Triglyceride) and liver and kidney
function tests (ALT, AST, urea, creatinine ) as
metabolic parameters were measured.

The entire study group's demographic
information was registered. The weight and
visceral lipid percentage measurement of the
patients were performed with Omron BF510
device by working with bioelectrical impedance
method. (On the device’s prospectus visceral fat
percentage was defined as normal in between %
1-9; defined as high if the ratio is between %10-
14 and as very high if between percent 15-30).

Insulin resistance, fasting insulin and fasting
glucose levels were calculated with HOMA-IR
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(Homeostasis model assessment-insulin
resistance) and QUICKI (Quantitative Insulin
Sensitivity Check Index) formulations as below.

hs-CRP

Serum hs-CRP levels were done with sandwich
ELISA method by using a commercial kit
(DlAsource, Louvain-la-Neuve, Belgium).
Spectrophotometric measurement was done with
450 nm wave length Thermo Scientific Multiscan
Go model ELISA reader (Finland). HS-CRP
concentrations were determined by using
Standard curves drawn by using diluted standard
absorbance. The results were defined as ng/L.

Urotensin

After an average of 10 hours fasting, venous
blood samples of the patient and control groups
were taken into vacuum 8 mL tubes and gel
separated tubes (Vacuette, Greiner Bio-One,
Austria). After waiting 30 minutes for clotting,
blood samples were centrifuged with 3000
turn/min for 10 minute at the room temperature. A
part of the serum was used in routine
biochemistry analysis. Routine biochemistry tests
were worked in biochemistry autoanalyser with
standard methods using a commercial kit
(Olympus 2700, Olympus Optical Co. Ltd,
Shizuoka-ken, Japan). The remaining serum was
portioned and protected at -80 C°, till the Human
Urotensin 1l (UII/JUCN2) were analyzed. A
commercial kit (Sunred, Republic of China) was
used, working with sandwich ELISA method, for
serum ull levels. Spectrophotometric
measurement with 450 nm wave length was done
with Thermo Scientific Multiscan GO model
ELISA reader (Finland). MIF concentrations of
the samples were determined by using standard
curves drawn with diluted standard absorbance.
The results were defined as pmol/L defined.

Statistical Analysis

All analyses were done with the program named
Statistical Package for the Social Sciences
software version 18.0 (SPSS Inc., Chicago,
USA). Continuous variable distribution was done
by Kolmogorov-Smimov test and all the
continuous variables were found to be distributing
normally (p>0, 05). Continuous variables’ results
were given as mean = standard error.
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Demographic and laboratory data of prediabetic
individuals and individuals with normal glucose
tolerance were prepared with by using
independent t test.

Serum urotensin Il level and its relation with other
demographic and laboratory data was assessed
with Pearson’s correlation analysis. Independent
relation between serum urotensin Il level and
other variables was performed with multiple linear
regression analysis. Urotensin Il and prediabetes
conjunction was examined with binary logic
regression analysis. In our study, p<0.05 was
accepted as statistically significant.

RESULTS
Demographic and laboratory analyses

The demographic and laboratory data of
prediabetic individuals and the individuals in the
control group having normal glucose tolerance
are in table 1, in a comparison chart. Between
two groups there was no statistically significant
difference in age, sex, and BMI (p>0.05).

Serum urotensin Il level (prediabetic group=4.48
+ 2.43, control group=3.09 + 1.59, p=0.004) in
the prediabetic group was significantly higher
than the control group having normal glucose
tolerance.

Fasting blood glucose, hs-CRP and HOMA-IR
levels were significantly higher for the prediabetic
group than the control group(p<0.001). Serum
HDL cholesterol level in prediabetic patients was
found to be statistically significantly lower.
Between these two groups there weren’'t any
statistically significant difference for kidney
function tests, liver function tests (p>0.05).

Correlation analyses and linear
regression analysis

Serum Urotensin Il level and its relation between
clinical and laboratory parameters were
calculated with Pearson’s correlation quotient
and is presented in Table 2. A positive and
significant correlation between serum urotensin |l
level and the parameters as age, BMI, BFA (body
fat analysis), insulin, HOMA-IR, hs-CRP, systolic
blood pressure, diastolic blood pressure was
demonstrated. The effects of the variables on
urotensin 1l levels, which have a significant
relation in correlation analysis, were examined
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Table 1. Comparison of the demographic and the laboratory data between the two groups

Variables Prediabetes group Control group p
n=40 n=40
Age, year 53.32+10.22 49.47 £ 10.81 0.106
Sex, female/male 20/20 20/20 1.000
BMI, kg/m’ 29.39 £ 3.90 28.29 + 4.67 0.259
Waist circumference, cm 100.65 + 8.52 96.75+ 11.00 0.080
BSA®, m2 11.25+3.45 8.42+2.92 <0.001
SBP, mmHg 120.00 £ 7.16 119.25+7.12 0.640
DBP, mmHg 72.00 +5.16 70.87 £ 5.41 0.345
Glucose, mg/dl 107.35+ 5.64 87.97 £6.94 <0.001**
Insulin, plU/mL 11.70 £ 8.24 7.03+2.69 0.001**
HOMA-IR 3.10+2.19 1.54 + 0.61 <0.001**
Alc, % 6.16 £ 0.21 5.50+0.13 <0.001**
Total cholesterol, mg/dL 176.66 + 32.47 203.46 +45.10 0.331
HDL-C, mg/dL 48.48 £ 9.03 53.45+13.03 0.017*
LDL-C, mg/dL 130.50 + 25.61 127.25 + 37.58 0.576
Triglyceride, mg/dL 131.51 £40.92 138.30 £ 77.12 0.549
hs-CRP, mg/L 0.98 + 0.66 0.49+0.15 <0.001**
BUN 13.28 £3.43 13.13+2.92 0.798
Creatinin 0.63 +0.21 0.60 +0.20 0.491
SGPT 22.68 £ 13.83 24.96 + 9.49 0.294
Urotensin Il, ng/mL 448 £2.43 3.09+1.59 0.004**

“: Body Fat Analysis

Tablo 2. Spearman Correlation analysis and Multiple Regression Analysis (r= Correlation quotient, : Regression quotient, Cl:

Confidence Interval.)

Correlation analysis Multiple Regression analysis

Variables r P B 95% GA P
Age 0.134 0.021* 0.044 -0.032 0.322 0.120
BMI 0.298 0.009* 0.287 0.011 0.785 0.014"
WC 0.318 0.014*

BSA* 0.305 0.021* 0.121 0.014 0.852 0.027"
Insulin 0.287 0.016*

FBG 0.201 0.032*

HOMA-IR 0.457 0.021* 0.051 0.007 1.316 0.038"
Hs-CRP 0.176 0.031* 0.021 -0.123 1.025 0.023"
Systolic blood pressure 0.442 0.012* 0.167 -0.046 2.176 0.038"
Diastolic blood pressure 0.321 0.034* 0.145 -0.127 3.562 0.041"

with multiple regression analysis. In analysis,
BMI, BSA, HOMA-IR, hs-CRP, systolic blood
pressure and diastolic blood pressure were found
to have independent effects on urotensin Il
levels.

DISCUSSION

In our study, in prediabetic patients, the serum
urotensin Il level was found to be higher than the

control patients. There was a significant relation
in between serum urotensin Il level and insulin
resistance indicator HOMA-IR, systolic blood
pressure and diastolic blood pressure. In the
individuals with high serum urotensin Il level,
prediabetes development risk is also found to be
high. As the insulin resistance is the basic
mechanism leading to prediabetes, defining the
different mechanisms causing insulin resistance
is needed (16-18).
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In the previous clinical trials, urotensin Il level
was observed to be related with insulin
resistance and this has become an important
reason to design this trial (6-8). In our study, the
significant  relation demonstrated between
urotensin Il levels and prediabetes & insulin
resistance lead us to think about the crucial role
of urotensin Il in pathophysiological mechanisms
causing pre-diabetes and insulin resistance. By
using this relation, in future, the new agents that
would be developed against the urotensin Il
and/or urotensin |l receptor could be used to
prevent insulin resistance and also prediabetes
development or to treat these patients.

In the trial which was performed by You Z et
al(19), it was seen that urotensin Il was
excessively high in obese mice.; and in these
mice, by using urotensin Il receptor antagonist,

they demonstrated improvements in plasma
glucose, in blood pressure, in lipid parameters
and in body weight of these mice. In similar
study(20), serum urotensin Il, hs-CRP, insulin
level and HOMA-IR levels were found
significantly higher than the control group in
patients with PCOS (Polycystic ovary syndrome).

As a result, in this study, with urotensin Il level
measurement, it was demonstrated that, in
patients with a high urotensin Il level, prediabetes
development could be estimated, and with life
style changes, prevention of the clinically obvious
diabetes could be possible. This would provide
both a decrease in morbidity and mortality due to
prediabetes and clinically obvious diabetes and
also a decrease of money spent for treatment,
nationally and internationally.
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