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SUMMARY

Objective: In hypertensive people, some biochemical
parameters that are associated with oxidative stress and
endothelial functions may play a role in the manifesta-
tion of anxiety symptoms, and even in the intensification
of clinical symptoms of the disease. The purpose of our
correlative study is to examine the association between
anxiety severity and levels of oxidative stress parameters
of Urotensin-Il and S100B protein in patients with essen-
tial hypertension. Method: A total of 153 patients, who
have applied Sociodemographic and Clinical Data Form,
Beck Anxiety Inventory (BAI), Beck Depression Inventory
and venous blood samples were taken after blood pres-
sure measurement. S100B and Urotensin-Il levels were
measured with Enzyme-Linked Immunosorbent Assay
method. Results: A positive correlation was determined
between depression and anxiety scores, and systolic
blood pressure (p=0.049, r= 0.160; p<0.01, r=0.292).
There was a positive relation between BAI scores and
Urotensin-Il levels (p= 0.043, r= 0.164). A positive cor-
relation was determined between Urotensin-Il levels and
S100B levels (p<0.01, r= 0.711). A statistically signifi-
cant difference was observed in serum Urotensin-II levels
between depression group and no depression group
(p=0.017). Discussion: It was determined in our study
that Urotensin-Il level increased with increasing anxiety
level in essential hypertension patients. It was also deter-
mined that Urotensin-Il level was higher in hypertensive
patients with depression compared to patients who
don't have depression. Our study will shed light on new
studies that will investigate the contribution of
Urotensin- Il and S100B in the etiology of patients diag-
nosed with essential hypertension, which is very com-
monly accompanied by anxiety and depressive symp-
toms.
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OZET

Amac: Hipertansiyonlu bireylerde anksiyete bulgularinin
ortaya cikmasinda hatta hastaligin klinik bulgularinin
siddetlenmesinde  oksidatif stresle ve endotel
fonksiyonlariyla iliskili olan bazi biyokimyasal parame-
trelerin rolU olabilir. Calismamizda, esansiyel hipertansiy-
on hastalarinin anksiyete dulzeyleri arastirilarak,
anksiyete siddetinin oksidatif stres parametrelerinden
olan Urotensin-Il ve S100B protein seviyeleri izerindeki
etkisinin incelenmesi amaglanmistir. Yontem: Calismaya,
kan basinci 6lgimleri sonrasinda vendéz kan o6rnekleri
alinan ve Sosyodemografik ve Klinik Veri Formu, Beck
Anksiyete Olcedi (BAO), Beck Depresyon Olcegi (BDO)
Olcekleri uygulanan 153 hasta dahil edildi. Enzyme-
Linked Immunosorbent Assay (ELISA) yontemi ile S100B
ve Urotensin-Il diizeyleri élciildii. Bulgular: Depresyon
ve anksiyete puanlari ile sistolik kan basinci arasinda poz-
itif yonde bir korelasyon bulunmaktaydi (p=0.049, r=
0.160; p<0.01, r=0.292). Hastalarin BAO puanlari ile
Urotensin-ll seviyeleri arasinda pozitif bir iligki
bulunmaktaydi (p= 0.043, r= 0.164). Urotensin-I|
seviyeleri ile S100B seviyeleri arasinda pozitif yonde kore-
lasyon izlendi (p<0.01, r= 0,711). Hastalardan depresy-
onu olan grupla, olmayan grubun serum Urotensin-II
seviyeleri arasinda istatiksel olarak anlamli fark gézlendi
(p=0.017). Sonuc: Calismamizda esansiyel hipertansiy-
onlu hastalarda anksiyete dizeyleri arttikca Urotensin-II
seviyesinin arttigi tespit edilmistir. Yine Urotensin-Il ‘nin,
depresyonu olan hipertansif hastalarda depresyonu
olmayanlara goére daha yiksek oldugu belirlenmistir.
Calismamiz anksiyete ve depresif semptomlarin ¢ok sik
eslik ettigi esansiyel hipertansiyon tanili hastalarda
Urotensin- 1l ve S100B 'nin etiyolojiye olabilecek
katkisinin arastirilacagi yeni calismalara isik tutacaktir.

Anahtar Sozcukler: Esansiyel hipertansiyon, anksiyete,
Urotensin-Il, ST00B
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INTRODUCTION

The risk factors for essential hypertension are
shown as gender, age, education level, nutritional
habits, smoking and alcohol use, sedentary life, psy-
chosocial and cultural factors, dyslipidemia, hyper-
insulinemia, hyperuricemia, and genetic predispo-
sition (1). The most highly accused psychological
factors include anxiety and depression, which may
lead to autonomic symptoms particularly in this
patient group (2). Individuals with essential hyper-
tension are known to experience anxiety more
intensely and for longer durations compared to
normotensive individuals (3). Nevertheless, in
patients with anxiety disorder, tachycardia and
hypertension may be developed as a result of
increased adrenaline secretion due to autonomic
nervous system activation (2).

Urotensin-II (UT-II), which plays a role in the
oxidative pathway and is produced as an endoge-
nous neuropeptide, is the strongest vasoconstrictor
agent determined up to this date (4, 5). In previous
studies, UT-II was observed to have hormonal, car-
diovascular and behavioral effects (6). We consider
that some biochemical parameters that are associ-
ated with oxidative stress and endothelial functions
may play a role in the manifestation of anxiety
symptoms, and even in the intensification of clini-
cal symptoms of the disease in individuals with
hypertension. The S100B molecule also regulates
cell type, energy metabolism, cellular contraction,
cell-to-cell communication, intracellular signal
transduction, and cellular growth (7). This study
aims to examine the potential relationship between
the severity of anxiety and S100B and Urotensin-II
levels by investigating the grade of anxiety in
patients with essential hypertension. The roles that
urotensin-II and S100B molecules play in oxidative
and antioxidative mechanisms, and their effects on
neuroplasticity, as determined in recent studies,
may underlie the pathophysiology of psychiatric
disorders.

METHODS

A total of 153 subjects aged 18-65 years inclusive,
who presented to the department of cardiology
department and were diagnosed with essential
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hypertension according to the ESC Arterial
Hypertension 2013 Guidelines (8) and received
outpatient treatment, were included in this study.
Subjects who agreed to participate in this study
were informed about the inventories, blood pres-
sure measurement, blood sampling and their clini-
cal meaning, and verbal and written informed con-
sent were obtained from them. Being illiterate,
alcohol and substance abuse or dependency, having
anxiety and related disorders and/or depression
and related disorders, current or previous history of
organic diseases (diabetes, asthma, infection, heart
failure, Alzheimer's disease, chronic renal failure,
coronary artery disease, peripheral artery disease,
cerebrovascular disease, rheumatological or
immunological diseases, etc.) and any medical or
neurological condition that may prevent respon-
ding to inventories were set as exclusion criteria.
Blood pressure measurements were taken after the
administration of sociodemographic data form, the
Beck Depression Inventory (BDI), and the Beck
Anxiety Inventory (BAI). Blood pressure measure-
ment was performed between 09.00 and 11.00 in
the morning after the subject waited in a silent
room for 15 minutes. It was checked that the sub-
jects did not smoke, drink tea or coffee, did not
intake caffeine, or did not eat within 30 minutes
before their blood pressures were measured. The
measurement was performed while the subject was
in a sitting position without crossing their legs and
speaking, and after ensuring arm support, the mea-
surement was manually taken twice in 5-minute
intervals with a sphygmomanometer on the
brachial artery with the cuff surrounding at least
80% of the arm at the heart level. After applying
inventories and blood pressure measurements on
the patients, provided that they are on fasting con-
ditions, a total of 5 cc venous blood was taken from
the antecubital vein into biochemistry tubes, and
collected blood samples were transferred to bio-
chemistry laboratory and centrifuged for 5 minutes
at 3000 rpm. After disposing of the solid parts of
blood, upper serum samples were stored at -20°C
until their use for the analysis of S100B and UT-II
proteins. S100B and UT-II values were calculated
by using the ELISA method on the serum in
Biochemistry Laboratory. The cut-off value for the
BDI was determined as 9, which corresponds to
‘depression’ for =9 and ‘non-depression’ for <9
(9). Regarding the BAI scores, 0-7 ‘none’, 8-15
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‘mildly’, 16-25 ‘moderately’, and finally, 26-63 was
determined as ‘severe’. (10).

Tools used in the study

Sociodemographic and Clinical Data Form: A
sociodemographic and clinical data form prepared
for this study was used in all cases in line with clin-
ical experience and information from scanned ref-
erences and by considering the objectives of the
study. This semi-structured form includes sociode-
mographic information such as age, marital status,
education status, profession, gender, residence,
and economic conditions, as well as clinical data
such as age at disease onset, duration of disease,
treatments received throughout the treatment peri-
od, habits, and history of psychiatric treatment.

Beck Anxiety Inventory (BAI): It measures the fre-
quency of anxiety symptoms experienced by the
individual. The BAI is a 21-item, 4-point Likert-
type scale. The patients were asked to mark one of
the following options: “None® (0), "Mildly* (1),
"Moderately" (2), and “Severely" (3). The total
score that can be obtained from the scale varies
between 0-63. Higher scores indicate higher levels
of anxiety experienced by the person (10). The
validity and reliability study for the Turkish version
of the scale was conducted by Ulusoy et al. (11).

Beck Depression Inventory (BDI): It was conduct-
ed to determine the depression risk and to measure
the level and severity of depressive symptoms. The
BDI is a 21-item, 4-point Likert-type scale, and the
total score is 63, which is the sum of those. The
total score might change between 0-63 (9). The cut-
off point of the inventory was determined as 17.
The validity and reliability study of the Turkish ver-
sion of the scale was conducted by Hisli (12).

Biochemical Methods

Among biochemical analysis samples, S100B pro-
tein and UT-II levels, serum human protein S100B
(Biont 45 Biological Technology, Catalog no:
YLA1268HU Shangai, China) and Human
UII/UCN2 (SunRed Biological Technology,
Catalog no: 201-12-5285) were determined by using
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ELISA method in compliance with kit procedures.
Measured values were recorded in nanogram/liter
(ng/L) for S100B and picomoles per Liter
(pmole/L) for UT-I1.

Measurement of urotensin-II level with ELISA
method: In order to determine serum urotensin-II
levels of patients, SunRedhuman Urotensin-II
ELISA kit was used, which was based on quantita-
tive matched antibody sandwich ELISA method.
The sensitivity of the UT-1I kit was 0.055 pmol/L
and its specificity was high (intra-assay: CV<%10
inter-assay: CV<%]12).

Measurement of S100B level with ELISA Method:
Bionthuman ELISA kit using the sandwich ELISA
method was used for determining serum S100B lev-
els of patients. The sensitivity of S100B was 0.22
ng/L and its specificity was high (intra-assay:
CV <%S inter-assay: CV<%10).

Statistical Analysis

SPSS for Windows 22.0 statistics software was used
for statistical analysis. Descriptive analysis was per-
formed first in the analysis of data. Median (mini-
mum: maximum) and n (%) values were presented
as descriptive statistics. Shapiro-Wilk test was used
to determine whether continuous variables and
inventory scores fit in normal distribution. The
patients were divided into two groups as patients
with or without depression. Chi-square test was
used for categorical variables to examine the rela-
tionship between the groups, and T-test (Mann-
Whitney U test if normal distribution conditions
were not met) was used in numerical variables for
independent groups. Pearson's correlation analysis
was used to examine the relationship between anx-
iety scores, and UT-II and S100B. p< 0.05 values
were recognized as significant in the assessment of
data. One Way ANOVA test (Kruskal Wallis test if
normal distribution conditions were not met) was
used in numerical variables for more than two
groups. Simple linear regression analysis was also
made in this study.

Turkish J Clinical Psychiatry 2021;24:315-323
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RESULTS

A total of 153 patients with essential hypertension
(106 females: 69.3% and 47 males: 30.7%) aged 18-
65 were included in the study. The mean age of sub-
jects was 52.15+9.13 (min: 18-max: 65).
Considering sociodemographic characteristics,
being a primary school graduate, being married
and middle or low socio-economic status were the
most prominent characteristics. Sociodemographic
data of patients are summarized in Table 1.

Ninety of the patients (64.8%) had no history of
psychiatric treatment. Fifty-four patients (35.2%)
had a history of psychiatric treatment, and 49 of
them (32%) were still on psychiatric treatment.
Twenty-eight patients (18.3%) had generalized anx-
iety disorder, 14 patients (9.1%) had depressive
disorder, and 7 patients (4.5%) had panic disorder
comorbidity.

According to the European Society of
Hypertension/ European Society of Cardiology
2013 classification (1), 102 patients (66.7%) fell
into stage 1 and 51 patients (33.3%) had stage 2
hypertensive measurements. Mean systolic blood
pressure was 138.1+ 22.6 mmHg and mean dias-
tolic blood pressure was 83.2 +13.4 mmHg in the

Table 1. Sociodemographic characteristics of patients
with essential hypertension

Patient

(n=153) %
Gender (Female) 106 69%
Educational Status
Middle School and below 130 84.9%
High School and above 23 15%
Marital Status
Married 127 83%
Single 4 17%
Socio-economic level
Good 11 7.2%
Middle 74 48.4%
Poor 68 44.4%
Residence
Province 119 77.8%
Town 21 13.7%
Village 13 8.5%
Occupation
Employed 22 14.3%
Unemployed 131 85.7%

whole group. The patients were divided into three
age groups as 18-35, 36-50 and 51-65 years. There
was no significant difference between the variables
in terms of age groups. There was a significant dif-
ference between the gender groups in terms of BAI
and BDI scores (p=0.000, p=0.001) (Table 2).

Mean serum UT-II level was 5.52+7.98 pmole/L
and mean serum S100B level was 29.77+27.1 ng/L
in the whole group. A positive significant correla-
tion was determined between UT-II levels and
S100B levels (p<0.001, r=0.71) (Table 3).

Mean UT-Il pmoliL

0 T T
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Figure 1.
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Table 2. Comparison of age groups and gender groups with regard to blood pressure, inventory scores, S100B, and UT-II

levels

Age Gender

18-35 36-50 51-65 p Female Male P

n=4 n=63 n=86 n=106 n=47

mean—std mean—std mean—std mean—std mean—std
UT-1I 8.3-7 5.5-8.3 5.3-7 0.74 5.5-7.9 5.4-6.8 0.93
level
S100B 38.9-27 29.3-26 29.6-28.1 0.79 29.4-259 30.4-29.8 0.82
level
Diastolic
blood 68.7-13.1 82.8-12.3 84.1-13.9 0.78 83.5-14.1 82.5-12 0.64
pressure
Systolic
blood 116.2-14.9 136.1-21.7 140.5-23.1 0.74 140.1-24.5 133.6-17.1 0.1
pressure
BAI 14.7-6.7 16.6-9.9 14.8-9.4 0.49 17.7-9.8 10.7-6.9 0.000*
score
BDI 5.7-7.1 9.9-7.2 11-7.8 0.32 11.8-7.7 7.2-6.2 0.001*

score

* p<0.05, p: significance level, std: standard deviation, BAI: Beck Anxiety Inventory, BDI: Beck Depression Inventory

In the inventories, the mean BDI score was
10.4=7.61 and the mean BAI score was 15.6+9.61.
Sixty-four (39%) patients had depression, regard-
less of severity. While the mean serum UT-II level
was 7.24%9.95 pmole/L in the depression group,
the mean serum UT-II level was 4.28%+4.95
pmole/L in the non-depression group. A statistical-
ly significant difference was found between the two
groups (p=0.017), but no significant difference was
observed between the groups with regard to S100B
levels (Table 4).

A statistically significant difference was found in
UT-II levels based on anxiety levels (p=0.007). We
determined that this variation resulted from the
difference between mild and none groups and

severe and none groups. Accordingly, UT-1I levels
of both mild and severe groups were found to be
significantly higher than the none group (Figure 1).
A positive significant correlation was determined
between the BAI scores and UT-1I levels (p=0.043)
(r=0.16). Furthermore, there was a positive corre-
lation between depression and anxiety scores, and
systolic blood pressure (p=0.049, r= 0.160;
p<0.01, r= 0.292) (Table 3).

The results of the simple regression analysis
showed that significant correlations exist between
depression and anxiety levels (B=0.691 p<0.001),
between UT-II and anxiety levels (B=0.208
p=0.043), and between UT-1I and S100B (B=2.545
p<0.001).

Table 3. The correlation of inventory scores and mean blood pressure with UT-II and S100B levels

UT-1I SB100 BAI BDI Mean Systole ~ Mean Diastole

UT-1II r 1 711 164" 141 .046 .086

p .000 .043 .082 .576 .290
S B100 r 711" 1 101 .021 .032 .079

p .000 215 .800 .690 .329
BAI r 164" 101 1 548" 292" .136

p .043 215 .000 .000 .094
BDI r 141 .021 548 1 .160" 123

p .082 .800 .000 .049 131
Mean systole r .046 .032 .292* 160" 1 .636™

p .576 .690 .000 .049 .000
Mean diastole r .086 .079 .136 123 .636™ 1

p .290 .329 .094 131 .000

p: significance level, r: Pearson s correlation coefficient, BAI: Beck Anxiety Inventory, BDI: Beck Depression Inventory
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Table 4. Comparison of depression and non-depression groups with regard to blood pressure, inventory scores,

S100B and UT-II levels

Depression Non-depression

n=64 n=89 p

mean-—std mean-—std
Mean systolic blood pressure 140.40- 23.51 136.4-22.03 0.290
Mean diastolic blood pressure 83.90 -13.95 82.78-13.17 0.612
Beck anxiety inventory scores 20.87-9.98 11.78-7.29 0.000%*
Mean serum S100B level 31.85-29.16 28.26-25.62 0.420
Mean serum UT-II level 7.24-9.95 4.28-4.95 0.017*

* p<0.05, p: significance level, std: standard deviation

DISCUSSION

We determined a positive correlation between an-
xiety levels and Urotensin-II levels in patients with
essential hypertension. UT-II levels were deter-
mined to be higher in hypertensive patients with
high depression scores by the BDI compared to
those who have low depression scores. A positive
correlation was also determined between UT-II le-
vels and S100B levels. In addition, a positive rela-
tionship was found between the depression and
anxiety scores of patients and systolic blood pres-
sure.

Despite some reports showing the cardioprotective
effect of UT-II by activation of antioxidant
enzymes, while oxidant and antioxidant are in ba-
lance (13), UT-II’s direct effects on the ROT levels
by activation of NADPH oxidase subunits, NOX4
and p22phox were also proven (14). Increased
ROT levels and vascular smooth muscle cell proli-
feration may contribute the development of
atherosclerosis (14). Previous studies showed that
UT-II contributed to the development of hyperten-
sion by affecting the vascular and renal systems
(15). In a study including 197 hypertensive patients
and 197 healthy controls, it was determined that
UT-II is correlated positively with systolic and dias-
tolic blood pressure and hypertension risk
increased with UT-1I levels (16). In the present
study, no statistically significant relationship was
found between the UT-II levels of hypertensive
patients and systolic and diastolic blood pressure.
No healthy control group was used in this study,
and blood pressure and UT- II levels were com-
pared only in hypertensive individuals. If there
existed a healthy control group, included in the
study, it could have been determined whether there
was a difference between the patient groups with
regard to UT- II levels.

Turkish J Clinical Psychiatry 2021;24:315-323

Anxiety rates were around 24-40% in patients with

essential hypertension, and this affects both treat-
ment and prognosis of chronic disorders, such as
anxiety disorders, poorly (17). Sympathetic activity
increases due to stress. And this stress causes an
increase in systemic vascular resistance through
neurohormonal mechanisms. Accordingly, the
endothelial cells inside the veins with increased
pressure release more vasoconstrictor substances,
and eventually, hypertension is developed (18).
Previous studies pointed out that a bidirectional
relationship exists between anxiety and essential
hypertension. In other words, patients with essen-
tial hypertension are more likely to have anxiety
and vice versa (18). In addition, anxiety and depres-
sion symptoms often overlap and anxiety is often
accompanied by symptoms of depression. There is
also evidence for a relationship between depression
and essential hypertension (19). The correlation
analysis performed in our study demonstrated that
a significant positive correlation exists between the
BAI scores and BDI scores and systolic blood pres-
sure of hypertensive patients. These results are
consistent with the previous articles.

It was reported that UT-II promotes nore-
pinephrine release from rat cerebrocortical areas
and it was antagonized with UFP-803, a UT recep-
tor antagonist (20). In addition, it was argued that
UT-II increases epinephrine and adrenocorti-
cotropic hormone (ACTH) levels and plays a role
in hypothalamic-pituitary-adrenal response to
acute stress (21). It was found that Midazolam sig-
nificantly inhibits UT-1I-stimulated norepinephrine
release from rat cerebrocortical areas and it was
stated that this mechanism might be mediated via
GABA-A (22). There are rat studies in which UT-
I was administered to rats as intracerebrovascular
injection, which was proven to increase the number
of rapid eye movement sleep stage and appetite,
and increased tendency to depression and anxio-
genic motor movements (7). All above-mentioned
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findings strengthen the role of UT-II on the etiolo-
gy of anxiety. One of the rationales of this study was
to examine the relationship between the anxiety
and depression inventory scores and UT-1I levels in
patients with essential HT. We found a significant
correlation between UT-1I levels and anxiety levels.
Although the correlation analysis showed that this
correlation was not significant and the power of the
relationship was weak, it can be suggested that the
further analysis conducted has strengthened the
existence of this correlation. Among study results,
UT-II levels were higher in patients with high
depression scores compared to those with low
scores and this difference was found to be statisti-
cally significant.

There are results supporting oxidative stress mec-
hanism in schizophrenia, bipolar disorder, depres-
sion, substance abuse disorder, autism, adult atten-
tion deficit and hyperactivity disorder, panic disor-
der, obsessive-compulsive disorder and social pho-
bia in psychiatric studies. As these studies have
shown that patients diagnosed with panic disorder
and obsessive-compulsive disorder may have high-
er levels of antioxidant enzymes in their erythro-
cytes (23, 24), increased lipid peroxidation in gen-
eralized anxiety disorder and suppressed antioxi-
dant activity in panic disorder were also demon-
strated (25, 26). However, there is only a small
number of mouse studies investigating the relation-
ship between oxidative stress and anxiety (27). In
these mouse studies, it has been mentioned that the
glutathione reductase 1 gene is protective against
oxidative stress and anxiety. While excessive local
expression of these genes in rat brain results in
increased anxiety-like behavior, local inhibition of
these genes reduced anxiety-like behavior (28). In
the mouse models, vitamin E depletion was found
to be associated with increased oxidative stress
markers and anxiety behaviors and a positive corre-
lation was observed between peripheral blood
oxidative stress markers and anxiety behaviors (29).
Anxiolytic GABA-A receptor activity is regulated
by redox stress mechanisms (30). Since the intrac-
erebroventricular administration of UT-II resulted
in increased ROT levels in rat experiments (31)
and the mechanisms of S100B as a protein causes
an increase in ROT levels were examined (32), it is
not surprising that these markers may also have an
effect on anxiety levels. There are studies that
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showed S100B proteins may play a role in the
pathogenesis of depression (33). S100B acts par-
tially on serotonin receptors and serotonin also
changes central S100B concentrations. It has been
suggested that S100B is associated with mood dis-
orders, including depressive disorder, due to both
its interactions with the serotonin receptor (33) and
also its effect on oxidant and antioxidant pathways
(34). S100B causes increased cellular oxidative
stress and response to inflammatory cytokines at
micromolar concentrations by interacting with
RAGE. S100B’s RAGE-mediated ROT production
is of interest in mood disorders (35). In addition,
this mechanism induces endothelial dysfunction
and establishes a ground for vascular diseases such
as atherosclerosis and hypertension (36).

Located in astrocyte and oligodendrocytes, S100B
was determined at nanomolar concentrations
rather than micromolar concentrations in mood
disorders, and for this reason, high S100B levels
have the potential of being an indicator of a dege-
nerative or regenerative process in a disrupted
blood-brain barrier, according to glial cell patholo-
gy (36). There is no study that directly examines
protein S100B and anxiety levels. In this study,
S100B levels were higher in patients with anxiety
compared to those without anxiety, but this differ-
ence was not statistically significant. Results of this
study were considered to mean that S100B may
possibly be significantly higher in studies to be con-
ducted with a larger samples.

There is no study about the effects of antidepres-
sant treatment on serum UT-II levels in the litera-
ture. Different results have been reported in clini-
cal studies examining the effect of antidepressant
treatment on the S100B levels. There are studies
reporting that serum S100B levels of patients
increased significantly after antidepressant treat-
ment (37), on the other hand, it decreased signifi-
cantly (38). However, six studies reported that
there is no significant effect of antidepressant treat-
ment on serum or plasma S100B levels (39-44).
Since most studies did not report any effect on
S100B levels, we did not exclude the use of antide-
pressants in our study.

There was a positive relation between UT-1I levels

Turkish J Clinical Psychiatry 2021;24:315-323
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and S100B levels in this study. Serum UT-II levels
of patients may be an independent reason for
hypertension and anxiety development, apart from
other possible variables. We speculate that if S100B
levels could be measured at the time interval with
the highest anxiety levels in hypertension patients,
more significant results might be obtained in
patients with higher Beck inventory scores. There is
a small number of animal studies investigating the
relation between oxidative stress and anxiety (27).
The present study aims to investigate the relation-
ship between anxiety, hypertension and biological
stress. Our study has several limitations such as
being a cross-sectional study, findings being based
on self-reported data, the absence of any psychi-
atric interview, and evaluation of anxiety and
depression by only self-reports. Only patients who
presented to the department of cardiology were
included in the study. The genetic variations of
S100B and UT-II receptors, body mass index and
multiple drug and combination therapy use were
not included in this study.

CONCLUSION

Consequently, it is suggested that UT-II levels were
determined to be higher in hypertensive patients
with high depression scores as defined by BDI com-

pared to those who have low depression scores.
Furthermore, a positive correlation was deter-
mined between UT-II levels and S100B levels of
patients, which is suppotive of the importance of
oxidative stress in the pathophysiology of anxiety
and depression. However, further studies with lar-
ger samples are needed to verify these results.
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