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ABSTRACT

Objective: Urotensin-Il (U-11) is one of the most vasoconstrictive substrates for the mammals. Lately, this substrate
is thought to be responsible for developing of the neuropsychiatric disorders, by causing an abnormal brain blood-
stream situation. Autism spectrum disorder (ASD) and attention deficit hyperactivity disorder (ADHD) are frequently
seen disorders in childhood and their etiologies are remain unclear. This study evaluated the serum urotensin-I|
levels of children with ASD and ADHD and compared with healthy subjects' urotensin-Il levels. Methods: Total of
179 children between age of 4-12, 60 of them diagnosed with ADHD and 60 of children with ASD, according to the
DSM-5 criteria and both had no treatment for at least a month and 59 of healthy subjects whom they all admitted to
the Ankara Pediatric Hematology-Oncology Training and Research Hospital were included. Schedule for Affective
Disorders and Schizophrenia for School-Age Children, a semi-structured interview, was applied to all subjects.
Venous samples of the participants were given after a-12 hours starvation. Serum U-II levels were analyzed by the
use of ELISA kits. SPSS 16.0 was used for analysis and p<0.05 was accepted as significance level. Results: U-II
levels of children with ASD were found higher than that of ADHD and healthy groups. There was also a positive
correlation between U-1I levels and autism behavior checklist scores. Discussion: Higher U-1l levels and its levels'
correlation with symptom severity of disorder are thought to be a responsible factor that could play a role in ASD
etiology. Further studies with larger sample size could be useful to investigate the role of Ull in the etiology and
treatment research of ASD. (Anatolian Journal of Psychiatry 2018; 19(1):80-86)
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DEHB ve otizm spektrum bozuklugu olan ¢ocuklarda

serum urotensin-Il diizeylerinin degerlendirilmesi
0z
Amag: Urotensin-Il (U-11), bilinen en etkin vazokonstriiktérlerden biridir. Beyin kan akiminda olusturdugu etkilerden
dolayi néropsikiyatrik hastaliklarin gelisiminde rol oynadidi diisiiniilmektedir. Otizm spektrum bozuklugu (OSB) ve
dikkat eksikligi hiperaktivite bozuklugu (DEHB) ¢ocukluk ¢aginda sik goriilen ve etiyolojileri halen tam olarak biline-
meyen néropsikiyatrik hastaliklardir. Bu calismada OSB ve DEHB'li cocuklarin serum U-II diizeylerinin degerlendiril-

mesi ve saglikli kontrollerle karsilastiriimasi amaclanmigtir. Yontem: Ankara Cocuk Hematoloji ve Onkoloji Egitim
ve Arastirma Hastanesi, Cocuk ve Ergen Psikiyatrisi Poliklinigi'ne bagvuranlar arasindan, DSM-5 tani élctitlerine

1M.D., ® M.D., Assoc. Prof., Department of Child and Adolescent Psychiatry, Ankara Pediatric Hematology Oncology Training
and Research Hospital, Ankara, Turkey

2M.D., Department of Child and Adolescent Psychiatry, Ankara University Faculty of Medicine, Ankara, Turkey

4M.D., Asst. Prof., Division of Child and Adolescent Psychiatry, Department of Psychiatry, Ufuk University Faculty of Medicine,
Ankara, Turkey

Correspondence address / Yazigsma adresi:

M.D. Esra SOLMAZ, Division of Child and Adolescent Psychiatry, Department of Psychiatry, Ufuk University Faculty of Medicine
Mevlana Quarter, N0.86-88, Balgat/Ankara, Turkey

E-mail: esrayurumez@gmail.com

Gelisg tarihi: 04.04.2017, Kabul tarihi: 09.07.2017, doi: 10.5455/apd.263095

Anatolian Journal of Psychiatry 2018; 19(1):80-86


mailto:esrayurumez@gmail.com
http://dx.doi.org/10.5455/apd.263095

Uguretal. 81

gbre DEHB ve OSB tanisi konan ve en az bir aydir ila¢ kullanmayan 4-12 yaslari arasinda 60'ar gocuk ile saglikli
59 cocuk ¢alismaya alinmistir. Katilimcilara Okul Cagi Cocuklari igin Duygulanim Bozukluklari ve Sizofreni Gértis-
mesi uygulanmigtir. On iki saat aglik sonrasi venéz kan 6rekleri alinarak ELISA yéntemi ile serum U-1l diizeyi
belirlenmistir. Analizler icin SPSS 16.0 kullaniimis, anlamlilik diizeyi p<0.05 olarak belirlenmistir. Sonu¢: DEHB,
OSB ve kontrol gruplari arasinda en yliksek U-Il diizeyi OSB grubunda bulunmustur. Ayrica OSB’li ¢ocuklarin
belirtilerine yénelik dlgek puanlari ile serum U-II diizeyleri arasinda pozitif korelasyon bulunmustur. Tartisma: Kan
dlizeyinin yiiksek olmasi ve belirti siddeti ile korelasyon géstermesi, lirotensinin OSB etiyolojisinde rol oynayabile-
cegini diigiindiirmustiir. Serum U-II diizeylerinin daha genis gruplarda degerlendirilecedi ¢calismalar, otizm etiyolojisi
ve tedavi aragtirmalari agisindan yararli olabilir. (Anadolu Psikiyatri Derg 2018; 19(1):80-86)

Anahtar s6zciikler: Urotensin-Il, dikkat eksikligi hiperaktivite bozukludu, otizm spektrum bozukluklari, oksidatif stres

INTRODUCTION

Autism spectrum disorder (ASD) is a neurodevel-
opmental disorder that emerges in the very early
periods of life and impairs the communication
abilities of the affected child in social interaction,
resulting in insufficient language skills and stereo-
typical movements accompanied by restricted
areas of interest.! Alongside some genetic, pre-
natal, early postnatal, and biochemical factors
that have been considered to be responsible for
the etiology of ASD, it is still not thoroughly
understood. For instance, only a part of all ASD
cases have an identifiable factor that is thought to
be playing role at the etiology.2The majority of
ASD cases are not due to a single gene or
another reason. In addition, ASD has a higher
ratio of comorbidity resulting in significant econo-
mic burdens, and its frequency has actually
increased as of late.3

Attention deficit hyperactivity disorder (ADHD) is
the mostly seen neuropsychiatric disorder in
childhood.# Inattentiveness and distractibility (diffi-
culty completing work) are core symptoms and
increased impulsivity (talking out of turn, inter-
rupting) and impairments in executive functioning
(organization, working memory) are frequently
seen. Its frequency is reported as 8% to 12%.5 Its
etiology also remains unclear.®

The common features of ADHD and ASD have
been studied in many aspects and dimensions. It
is highlighted that these disorders have similar
genetic and biological points and these are likely
to be frequently seen in the same person.”2

The role of U-Il in the pathophysiology of neuro-
psychiatric disorders is inspiring interest in re-
cent years. Urotensin-1l (U-II) is a cyclic undeca-
peptide first isolated in 1969 from the caudal
neurosecretory system of a fish.? It consists of 11
amino acids® and characterized by being a
significantly endogenous vasoconstrictive sub-
strate.!* The U-Il receptor acts by binding to
Gg/11, one of members of the G-protein family.
Stimulation of the U-II via receptor’'s phosphor-

inositide cycle causes an influx of Ca*? into the
cells, thus increasing the levels of intracellular
Ca*2.12 Vascular endothelial cells, the myocar-
dium, smooth muscle cells, adrenal tissues, the
thyroid, and the renal cortex are known to have
U-Il receptors.® In animal studies, U-1l has been
found in the central nervous system, the cerebral
cortex, the amygdala, the hippocampus, the
nucleus accumbens, the thalamus, and the stria-
tum.416 Studies have also revealed that U-II
decreases in the bloodstream in both the frontal
and temporal regions of the brain, and this
situation has been considered to be one of the
underlying factors impacting the etiologies of
neuropsychiatric disorders.'” Studies with rats
have revealed that anxious and depressive
behaviors increase after U-Il injection.8 In addi-
tion, U-Il injections applied to the cerebroventri-
cular areas of the rats have been shown to cause
anincrease in free oxygen radical levels.*® More-
over, U-lIl has been considered to be a de-
creasing factor of neuronal activity in the hippo-
campal CA1 neurons via the CI canals attached
to the GABA-A receptors, and nitric oxide could
be a possible mediator for this type of case as
well.18

Another study conducted with dementia patients
revealed that serum U-Il levels and the thickness
of the carotid artery intima were higher in cases
of vascular dementia than with Alzheimer’'s and
the control. Furthermore, there was no reported
association between Alzheimer's and U-IlI
levels.?? These findings indicate that U-II could
play a role in vascular dementia’s etiology via
severe vasoconstriction. U-Il is also an important
molecule for understanding the brain's blood
supply, as well as oxidative and immunological
mechanisms.20:21

Oxidative and immunologic mechanisms are
also subjected to playing role in the etiology of
ADHD and ASD.?223 In this context, it worths to
analyze that if U-Il levels have an effect on
microcirculation and this might have an impor-
tant aspect in the etiology of ASD or ADHD.
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There is still no study concerning U-II levels in
children with ADHD and ASD in national or inter-
national aspects.

Therefore this study aims:

- to evaluate serum U-II levels of children with
ADHD or ASD,

- to analyze autism severity, problematic be-
haviors and their association with U-II levels and
demographic features,

- to determine ADHD symptom severity and ana-
lyze should any correlation between U-II levels
and sociodemographic features.

METHODS

Total of 179 cases aged from 4 to 12 and admitted
to the Ankara Pediatric Hematology-Oncology
Training and Research Hospital between
September 15t 2016 and November 15t 2016 were
included in this study. The sample comprised 60
children diagnosed with ADHD, 60 children diag-
nosed with ASD according to DSM-5 criteria and
59 healthy children. All participants and their
parents were informed about the study. Written
and verbal consents were taken prior to testing.
Schedule for Affective Disorders and Schizo-
phrenia for School-Age Children-Present and
Lifetime Version was applied to our clinical
sample. Gokler et al. studied the reliability and
validity of Turkish version.2*

The children aged between 6 and 12 were applied
to Wechsler intelligence scale for children-revised
(WISC-R) and the developmental stages of chil-
dren younger than 6 years were assessed by
using Denver Developmental Screening Test-Il.
The presence of mental retardation or develop-
mental delay, comorbidity, chronic systemic dis-
orders (neurological, allergic or endocrinological)
and having any medication in last month were
exclusion criteria.

The parents and teachers of children diagnosed
with ADHD fulfilled Conners’ rating scales. On the
one hand, autism behavior control checklist and
problematic behavior checklist were filled by
parents of children diagnosed with ASD and
childhood autism checklist scale was applied to
all autistic children by the interviewer.

Venous samples of 10 cc were obtained from
participants and extracted after 15 minutes; they
were then centrifuged for 5-10 minutes at 3000
rom and stored at -20°C. All samples were
analyzed with the ELISA method which is an
analytic biochemistry assay that is used to detect
and quantify the presence of a substance. After
an overnight starvation, samples were collected
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from the participants at the period of 08.00-09.00
a.m.

This study was approved by local ethical com-
mittee. The serum U-Il kit was provided by the
Scientific Research Coordination Unit of our
hospital.

Instruments

Conners’ Parent Rating Scale-Revised Long
Form: It is a parent reported scale consists of 80
items and used to assess behavioral problems
and severity of ADHD symptoms of children aged
from 3 to 17.25 Translation, validity and reliability
of the Turkish version of the scales were per-
formed.?®

Conners’ Teacher Rating Scale-Revised Long
Form: This is a scale fulfilled by teachers toas-
sess behavioral problems and severity of ADHD
symptoms of children aged from 3 to 17.25 Trans-
lation, validity and reliability of the Turkish version
of the scales were performed.?”

Problematic Behavior Checklist (Aberrant Be-
havior Checklist) (PBC): This is a scale used for
determining the severity of behavioral problems
of children with autism. Parents score the prob-
lematic behavior on a five-point Likert scale.?82°
Validity and reliability studies for a Turkish sample
were completed by Karabekiroglu and Arman.3°

Childhood Autism Rating Scale (CARS): It is
an autism behavior rating scale which consists of
15-items and used for diagnosis and determi-
nation of severity of autism. Each item is score
from 1 to 4.3! The total score should be minimum
30 if the child has autism.3233 Validity and relia-
bility studies for a Turkish sample were com-
pleted.3

Autism Behavior Checklist (ABC): The ABC
was developed by Krug.3® This checklist consists
of 57 items in five categories. It is used by
clinicians to quantify behaviors associated with
autism. Turkish reliability and validity studies
have been conducted.3® The scale’s cut-off point
is 39.

Statistical analysis

SPSS 16.0 was used for the analyses. The
normality of the variables was tested via the
Shapiro-Wilk test. To compare the variables
among the groups (ASD, ADHD, and the
control), the Kruskal-Wallis test was used, and
with the Bonferroni correction, p<0.0167 was
accepted as the significance level. Mann- Whit-
ney U test was used for comparing the differ-
ences between independent groups and p<0.05
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was accepted as the significance level. Chi-
squared test was used to compare the cate-
gorical variables. Spearman’s test was used for
determining the correlation of the variables, and
p<0.05 was accepted as the significance level.

RESULTS

The sociodemographic and clinical features of
the groups are summarized in Table 1. There

was no significant difference found between the
ASD, ADHD, and control groups in terms of both
the mothers’ and fathers’ ages and their educa-
tion levels. The mean ages of the groups, on the
other hand, was significantly different (p=0.048).
According to binary comparisons, the difference
was a result of the higher age distribution of
children with ASD compared to that of the control
group (p=0.014; p<0.0167) (Table 1).

Table 1. Demographics, clinical features and urotensin Il levels of the groups

ASD ADHD Control

(n=60) (n=60) (n=59) p
Age (month) 124.2+10.4 121.6+9.4 118.6+9.2 0.048*
Gender (F/M) 16/44 17/43 19/40 0.793**
Mother age (year) 32.845.1 33.1+4.4 33.5+4.1 0.559*
Mother education (year) 10.3+3.4 10.9+3.7 11.0+3.5 0.441*
Father age (year) 36.5+5.8 37.1+4.9 36.9+5.5 0.584*
Father education (year) 11.7+3.2 11.1+3.3 11.2+3.0 0.464*
Conner’s Parent Scale 39.8+2.7
Conner's Teacher Scale 42.2+4.1
ABC 65.3+22.0
PBCL 51.4+14.2
CARS 36.7+4.4
U-II (pg/mL) 6.9+1.5 6.2+1.6 6.5+1.9 0.027*

ASD: Autism Spectrum Disorder; ADHD: Attention Deficit Hyperactivity Disorder; ABC: Autism Behavior
Checklist; PBCL: Problematic Behavior Controls Checklist; CARS: Childhood Autism Rating Scale.

* Kruskal-Wallis Test

Median U-II levels were 6.9+1.5 pg/ml, 6.2+1.6
pg/ml and 6.5+1.9 pg/ml for those with autism,
those with ADHD, and healthy subjects, respec-
tively. There was a significant difference among
the groups in terms of U-Il levels (p=0.027). This
significance was due to the comparison between
U-1l levels of subjects with ASD and ADHD
(p=0.007; p<0.0167).

Correlation analysis of the variables revealed a
positive relationship between U-II levels and
ABC scores (r=0.29; p=0.023) and CARS scores
(r=0.26; p=0.042). There was also a negative
correlation between age and CARS scores (r=-
0.42; p=0.001) (Table 2). Other correlations
found to be significant were the positive relation-
ships between CARS and ABC scores (r=0.54;
p<0.005) and CARS and PBC scores (r=0.29;
p=0.023) (Table 2). Another positive correlation
detected was that between Conners' Parents
and Teacher Scales (r=0.26; p=0.049). There
was, however, no correlation between U-Il levels
and Conner's Parents and Teacher Scales
(p>0.05).

Table 2. Correlation between urotensin Il levels
and ABC and CARS scores

ABC CARS
0.293* 0.263*
Urotensin Il 0.023 0.042
0.544**
ABC 1 0.000

*: 0.05 (correlation is significant at the 0.05 level (2-tailed)
**: 0.01 (correlation is significant at the 0.01 level (2-tailed)
*[** Spearman

DISCUSSION

The serum U-Il levels of children with ADHD or
ASD were evaluated in this study. The most
prominent finding was the higher serum U-II
levels of children with ASD than those with
ADHD. Moreover, there was a positive corre-
lation between serum U-Il levels and CARS and
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and ABC scales when evaluating the severity of
ASD. On the other hand, there was no signifi-
cance between ADHD and healthy subjects and
also between ASD and healthy subjects in terms
of their serum U-II levels. Additionally, there was
no correlation between Conners' scales scores
and U-II levels in the ADHD group. All of these
findings point to the fact that higher serum U-II
levels might be associated with ASD. Interest-
ingly, similar results were not noted in other
studies reporting on ASD in the literature.

A study conducted with rats revealed that U-II
has a potential effect on the central nervous
system via different second messengers.2°ln a
similar context, U-Il might have different effects
on the various regions of brain, and because of
this variability, U-Il could play a role in the
etiologies of different neuropsychiatric disorders.

In a study conducted on Turkish subjects with
schizophrenia, serum U-II levels were reported
as higher in the patients than they were in the
controls and the elevation of U-Il was claimed to
cause increased reactive oxygen species in the
brain.1” Another study showed that blood flow of
frontal and temporal regions decrease in schizo-
phrenia.3” As U-1l is one of the most potent vaso-
constrictors, higher U-II level is suggested to be
responsible for decreased blood flow and brain
volume in schizophrenia patients.38

Oxidative stress that is determined as damage
to cellular tissue caused by free radicals has
been implicated in psychiatric disorders such as
schizophrenia,3®4° depression,*! bipolar disor-
der*? and Alzheimer’s disease.*® Although oxide-
tive stress is thought to be a common factor in
the etiology of psychiatric disorders, pathophysi-
ological mechanisms are still unclear. But it is
known that intracerebroventricular injection of U-
Il caused an increase of reactive oxygen
species* in brains of the rats. Thereby, U-II
levels may be associated with oxidative para-
meters and neuronal damage in the etiopatho-

genesis of psychiatric disorders.

There is also studies reporting the role of oxide-
tive stress in ASD.?345 In addition, the studies
sign a mounting evidence of relation between
immune dysregulation and ASD.*6 Immune dys-
regulation/inflammation, oxidative stress and
toxicant exposures are the most related areas
with ASD in recent years.*” There are studies
suggesting that immune dysregulation and
neuroinflammation may lead damage in brain
tissue and affect growth and structure of
neurons.*®

This study is the first to evaluate U-II levels in
children with ASD and ADHD in comparison with
a control group. Our findings seem to point to the
possible role of U-Il in the etiology of ASD.
However, there are some limitations that may
have affected the findings. First, this study did
not include a long-term follow-up period. As
another limitation, patients were included in the
study from one specific center, and this led to a
relatively small sample size. Additionally, partici-
pants with comorbid disorders were excluded.
Furthermore, the participants were not matched
according to ages. Nevertheless, since there
was no correlation between U-II levels and age,
unevenly distributed ages may not be a conflict
or limiting issue.

In terms of the advantages of this approach,
evaluating all participants via semi-structured
clinical interviews in conjunction with the pre-
sence of a control group were valuable contribu-
tions of this study. Still, there is a necessity for
evaluating the function of U-Il in the etiology of
ASD with larger samples designed with longer
evaluation periods. Studies regarding U-1l levels
and its possible role in ASD etiology conducted
with larger samples and different age groups,
along with patients diagnosed with ADHD, a
common comorbidity of ASD could be funda-
mental to understanding the underlying mecha-
nisms of these disorders.

Yazarlarin katkilani: C.U.: Calismanin tasarlanmasi, literatlir aragtirmasi, istatistiksel analiz ve yorumlama,
mabkalenin yazilmasi; O.U.: Calismanin danismanligi ve planlanmasi, verilerin yorumlanmasi, makalenin yazilmasi;
M.S.: Calismanin projelendiriimesi ve yilritilmesi, materyalin toplanmasi, literatiir aragtirmasi, makalenin
yazilmasi; E.S.: Calismanin planlanmasi, yéntem ve hizmet destegi, biyokimyasal él¢glim ve analizler, makalenin
yazilmasi; G.D.: Calismanin planlanmasi, yéntem ve hizmet destegi, biyokimyasal élciim ve analizler, makalenin
yazilmasi, E.S.: Sorumlu yazar, yéntem ve hizmet destedi, makalenin yazilmasi.
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