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Nowadays effective treatment of gastroesophageal reflux disease (GERD) remains a difficult and still unsolved problem. The
use of various antisecretory drugs in combination with surgical treatment does not allow to achieve a long lasting improve-
ment of the quality of life and reliable prevention of complications. In this regard, special attention is paid to study humoral
factors influencing the pathogenesis of GERD, data on which will improve the results of therapeutic and surgical treatment. It
is promising to study the dynamics of serotonin after laparoscopic treatment of various types of GERD, especially in combi-
nation with dyspepsia, anxiety or depressive disorders, as well as the possibility of using drugs that affect the metabolism of
this hormone to correct the above mentioned disorders and achieve long lasting recovery after laparoscopic fundoplication.

The aim of the work was to study the dynamics of serotonin in the blood during laparoscopic total fundoplication and analyze
the correlation of this hormone with the psychological well-being of patients before and after surgical treatment of GERD.

Materials and methods. Laparoscopic fundoplication by Short Floppy Nissen modification was performed in 35 patients with
GERD. There were 26 (74.3 %) women, 9 (25.7 %) men. Age — 55.3 £ 11.3. The comparison group consisted of 20 healthy
volunteers (women — 14 (70.0 %); men — 6 (30.0 %), average age — 56.7 = 10.6), who did not undergo surgery. The groups
were comparable by gender and age. The studies were carried out in venous blood plasma, samples of which were maintained
using standard methods and stored in a low-temperature freezer at a temperature of -80 °C. Tests for serotonin (Serotonin
ELISA, RE59121, IBL) were studied on the immunoenzyme complex ImmunoChem-2100 (USA) of the Department of Cli-
nical Laboratory Diagnostics in the Zaporizhzhia State Medical and Pharmaceutical University. The concentration of the last
indicators was expressed in ng/ml. The presence of concomitant anxiety, depression and level of psychological well-being
was assessed using the GAD-7, PHQ-9 and SF-36 questionnaires. Statistical assessment of the research results was carried
out using the Statistica for Windows 13 software package (StatSoft Inc., No. JPZ8041382130ARCN10-J). Differences were
considered statistically significant at p < 0.05.

Results. The serotonin level in the blood of practically healthy people was 5.8 + 1.5 ng/ml. In the main group serotonin va-
lues before surgical treatment were 3.1 £ 1.3 ng/ml. After surgical treatment the serotonin level increased to 5.4 + 1.8 ng/ml
and was not statistically different from the level of practically healthy patients. The dynamics of serotonin levels correspond
to the dynamics of the patients number with signs of anxiety and depression before and after surgery in the main group, as
well as the improvement in the psychological state of patients after surgery compared to preoperative data on the scales of
the “psychological component” of SF-36 health questionnaire: Vitality (VT), Social Functioning (SF), Role-Emotional (RE),
Mental Health (MH).

Conclusions. Laparoscopic crurorrhaphy and fundoplication in the Short Floppy Nissen modification through the mechanism
of serotonin helps to improve the psychological state of patients with GERD in the postoperative period, eliminate anxiety and
depression, improve quality of life and achieve a lasting antireflux effect. The obtained dynamics of serotonin levels confirms
its participation in the formation of behavioral reactions in GERD, helping to improve the results of surgical treatment.

BuBUEHHA PiBHA CEPOTOHIHY KPOBi, NOKa3HUKIB TPUBOXKHO-AENPECUBHUX CTaHIB
| AKOCTi XXUTTA XBOPUX NiCAAA AanapoCKONiYHOro AikyBaHHA ractTpoe3odarearbHoi
pedAOKCHOi XBOpOOU

€. |. Tanpapxi

EdpekTuBHe nikyBaHHs ractpoesodbareansHoi pedonitokcHoi xBopobu (TEPX) 3anuwaetbest cknagHuM i 4oCi He BUpILLEHUM
3aBOaHHAM Cy4YacHOi MeauunHU. 3acTocyBaHHS KOMOIHALT Pi3HUX aHTUCEKPETOPHUX NpenapariB i3 XipypriyHum nikyBaH-
HSIM He [ae 3MOrW JOCAITU CTIAKOTO MOKPALLEHHS! SKOCTI XUTTS Ta HaZiiHOT NpoinakTUKA BUHUKHEHHS yCKnaaHeHb. Tomy
0cobnmBy yBary npuainsTb BUBYEHHIO ryMopanbHUX hakTopis, Lo BAMBatoTb Ha natoreHes MEPX. Lli aaHi cnpustumyTb
MOKPALLEHHIO pe3ynbTaTiB TepaneBTUYHOrO Ta XipypriYHoro MikyBaHHS. [epcnekTUBHNM € BUBYEHHS AMHAMIKN CEPOTOHIHY Npu
nanapocKoniYHOMY NikyBaHHi pisHux BapiaHTiB [EPX, 0cobnveo y noegHaHHi 3 aucnencieto, TpMBOXHUMM abo AenpecBHNMM
po3nafamm, a Takox MOXIMBICTb 3aCTOCYBaHHS Npenaparis, L0 BNIMBalOTb Ha MeTabomiaM LibOro ropMoHa, Anst KopekLii
Ha3BaHUX po3nagiB Ta AOCArHEHHS CTIKOro odyXaHHs Micns nanapockonivHoi yHAoniKavii.

MeTta po60TH — BUBUMTY AHAMIKY CEPOTOHIHY B KPOBI Mif Yac nanapockoniyHoi ToTanbHoi doyHaonnikaLlii Ta npoaHanisysatu
KOpensLjto Liboro ropMoHa 3 NCUXOIOrYHUM CaMOMOYYTTAM NaLieHTiB 4O Ta Micns XipypriyHoro nikyBaHHa MEPX.

Marepianu Ta metogu. JlanapockoniyHy yHaonnikawito B mogudikauii Short Floppy Nissen BukoHaHo 35 nauieHTam i3 FEPX:
26 (74,3 %) xiHkam, 9 (25,7 %) yonosikam Bikom 55,3 £ 11,3 poky. Y rpyny nopiBHaHHS 3anyyunu 20 300poBYX BOTOHTEPIB
(14 (70,0 %) xiHok, 6 (30,0 %) Jonosikie, cepeaHiit Bik — 56,7 + 10,6 poky), skum onepaLuio He pobunu. [pynu sicTasHi 3a
CTaTTIo Ta BiKOM 0OCTEXEHUX. 3AINCHUNM SOCNiMmKEHHS B Na3Mi BEHO3HOI KPOBI, 3pasku SIKOi OAepXanu 3a CTaHAapTHOK
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METOAVKOO Ta 36epiranu y HU3bKkoTeMnepaTypHii MOpo3wnbHil kamepi npu Temnepartypi -80 °C. PiBeHb cepoToHiHy (Serotonin
ELISA, RE59121, IBL) BU3Haunnu, 3actocysaBLUM iMyHOhepMeHTHIA komnneke ImmunoChem-2100 (CLUA) Ha 6asi kadbenpm
KniHiYHOi NabopaTopHOi AiarHOCTMKM 3anopi3bkoro AepXXaBHOT0 MeauKo-hapMaLleBTUYHOMO yHiBepcuTeTy. KoHueHTpauis
MOKa3HWKIB HaBedeHa Y Hr/MI. HasiBHICTb CynyTHLOT TPUBOMW, BENpPecii Ta piBHS NCKUXOIOTiYHOro Griarononyy4ys oLiHBanm 3
BUKOpUCTaHHAM onuTyBanbHukiB GAD-7, PHQ-9 Ta SF-36. CTatncTyHOo pesynbstaTy JOCiMKeHHs npoaHanisysanu, 3acTocy-
BaBLUM NporpamHuin naket Statistica for Windows 13 (StatSoft Inc., Ne JPZ8041382130ARCN10-J). CTaTUCTUYHO 3HaYyLLMMM
BBaXanu BigMiHHocTi npu p < 0,05.

Pe3ynkTatu. PiBeHb CEPOTOHIHY B KPOBI NPAKTUYHO 340POBYWX Ntoaen cTaHoBmB 5,8 + 1,5 Hr/mn. B ocHOBHIl rpyni 4o Xipyp-
riYHOro MiKyBaHHS BMICT CEpPOTOHIHY cTaHoBMB 3,1 % 1,3 Hr/mn. TNicns XipypriyHoro nikyBaHHs piBeHb CEPOTOHIHY NiABULLMBCS
00 5,4 + 1,8 Hr/Mn | CTaTUCTUYHO He BiOPI3HABCS BiJ NOKa3HMKa NPaKTUYHO 300POBUX MaLieHTiB. [JuHamika piBHS CEPOTOHIHY
BiANOBiAa€e AMHAMIL| KiNbKOCTI NaLlieHTIB 3 03HaKamMu TPMBOMV Ta Aenpecii 40 Ta nicns onepaLii B OCHOBHIN rpyni, a Takox
NOKPALLEHHIO NCUXOMOTIYHOrO CTaHy XBOPWX MICAs onepavii NopiBHSHO 3 AoonepaLinHMmM AaHUMK 3a Lkanamu «[cyrxono-
riYHOTO KOMMOHEHTay 340POB'A 3a ONUTYBanbHUKOM SF-36: xuTTeBa akTusHicTb (Vitality — VT), couianbHe dyHKUiOHYBaHHS
(Social Functioning — SF), ponboBe hyHKLiOHYBaHHS, 3ymoBneHe emouiiHim ctaHom (Role-Emotional — RE), ncuxiuHe
3popos’st (Mental Health — MH).

BucHoBku. JlanapockoniyHa kpypopadist Ta dpyHgonnikauisa B moaumdikauii Short Floppy Nissen yepe3 mexaHiam Bnnmy
CEPOTOHIHY CrpuUsie MOKPaLLEHHIO NCYUXOIONYHOro CTaHy nauieHTis 3 FTEPX y nicnsonepaLiiHomy nepiofi, YCyHEHHI0 TPUBOTU
Ta genpecii, NABULLEHHIO SIKOCTi XMTTS Ta AOCATHEHHIO CTINKOro aHTUpednokCHOro edekTy. BusHayeHa anHamika piBHs
CEepOTOHiHY NiATBEPMKYE MO0 yyacTb y popMyBaHHI NoBeaiHkoBKx peakuiv npu MEPX, a oTxe i no3uTvBHWIA BNUB Ha pe-

3ynsTaTh XipypriYHOro NikyBaHHS.

Today, despite the availability of many modern techniques,
effective treatment of GERD remains a difficult and still
unsolved problem[1]. The variety of pathological disorders
in this disease, including functional ones, negates the
development of a “gold standard” of treatment that allows
achieving a long lasting positive result in all patients [2].
The use of various combinations of conventional drugs
(PPIs, prokinetics, antacids, etc.) is not enough, and
combination with surgical treatment has not yet allowed
to achieve a long lasting improvement in the quality of
life and reliable prevention of the development of GERD
complications (erosions, ulcers, strictures, Barrett's eso-
phagus) [1,2].

In this regard, intensive study of the GERD patho-
physiology continues to draw the attention of scientists
to the humoral factors that influence the pathogenesis of
this disease, and the use of the obtained data to improve
the results of both therapeutic and surgical treatment [3,4].
One of the humoral substances of interest is serotonin,
which plays a diverse role in the development of various
gastrointestinal diseases, including GERD [5,6]. It is
promising to study the dynamics of this hormone both
during therapeutic and surgical treatment of various
variants of GERD in combination with dyspepsia, anxi-
ety or depressive disorders, as well as the possibility of
additional drug effects on serotonin receptors to correct
the above disorders and achieve stable recovery after
surgical treatment [4,5,6].

Aim
To study the dynamics of serotonin in the blood during
laparoscopic total fundoplication and analyze the corre-

lation of this hormone with the psychological well-being
of patients before and after surgical treatment of GERD.

Materials and methods

During the study laparoscopic total fundoplication in the
Short Floppy Nissen maodification was performed for
35 patients with GERD. There were 26 (74.3 %) women,
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9(25.7 %) men. Age — 55.3 + 11.3. The comparison group
consisted of 20 healthy volunteers (women — 14 (70.0 %);
men —6 (30.0 %); average age — 56.7 £ 10.6), who did not
undergo surgery. Groups of sick and healthy individuals
were comparable by gender and age.

Gastroscopy and 24-hour pH impedance measure-
ments to diagnose GERD were used.

Venous blood was collected before surgical treatment
and 2-3 months after surgery in the main group and af-
ter excluding the presence of GERD in the comparison
group. In our study, we determined the concentration of
free serotonin in plasma, for which we were guided by the
instructions for determining serotonin (section: detection
of serotonin in plasma) [7].

It is known that a significant portion of serotonin is
produced by enterochromaffin cells located in the mucosa
of the intestine, from where it is released into the lumen of
the intestine and further into the portal circulation. Serum
serotonin is rapidly transported into platelets through
specialized transport proteins on the platelet membrane.
Upon their activation, platelets release a substantial
amount of serotonin, leading to an increase in the level
of 5-HT in the serum. Therefore, the concentration of free
serotonin was measured in plasma, which, according to
several literary sources, makes it possible to assess the
biological effects of serotonin that are not related to the
functional activity of platelets [8,9].

Venous blood plasma samples obtained according
to the standard method and were stored in a low-tempe-
rature freezer at a temperature of -80 °C. Determination
of serotonin (Serotonin ELISA, RE59121, IBL)) was
carried out on the ImmunoChem-2100 immunoenzymatic
complex (USA) of the Department of Clinical Laboratory
Diagnostics in Zaporizhzhia State Medical and Pharma-
ceutical University. The concentration of experimental
indicators was expressed in ng/ml [10].

The presence of concomitant anxiety and depression
was assessed using the GAD-7 and PHQ-9 scales [11,12].
The level of psychological well-being was assessed using
the SF-36 questionnaire [13]. According to the presented
valid questionnaires, patients of both groups were sur-
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Table 1. Serotonin levels in the groups of studied patients

Parameter, units of measurement Control group (n = 20)

Serotonin, ng/ml

58+15 3.1+£13*

Basic group (n = 35), GERD

Before operation After operation

54+18"

*:p < 0.05 compared with the control group and with postoperative data; **: p < 0.05 compared with preoperative data; p — value of statistical difference.

Table 2. Distribution of patients with GERD depending on the level of anxiety

Level of anxiety

Light
Moderate
Heavy
Total

Control group (n = 20)

_ 3(8.6%)

= 10 (28.6 %)

Basic group (n = 35), GERD
Before operation After operation

7(20.0 %)

1(2.9 %)*

1(2.9 %)*

*: p < 0.05 compared with preoperative data; p: value of statistical difference.

Table 3. Analysis of depression manifestations before and after surgery using the PHQ-9 scale

Severity of depression Control group (n = 20) Basic group (n = 35), GERD
Before operation After operation

Minimal manifestations of depression

Mild depression
Moderate depression
Severe depression
Total

= 4(11.4%)

_ 17 (48.5)

13 (37.1%)

5(14.3 %)
1(2.9 %)

6(17.2 %)

*1p < 0.05 compared with preoperative data; p: value of statistical difference.

veyed before and after surgical treatment during venous
blood sampling to determine serotonin levels. The level
of mental well-being, degree of anxiety and depression
were determined using the point scale presented in the
above-mentioned literary sources.

The selection of patients for the study was carried
out by a complete random method using the following
inclusion/exclusion criteria. The criteria for inclusion in
the study were confirmed GERD, consent to surgical
treatment and the absence of general contraindications to
surgery. Exclusion criteria — absence of GERD, refusal of
operative treatment, absence of acute surgical pathology
or other chronic diseases of the gastrointestinal tract in the
exacerbation stage. The comparison group was formed
from practically healthy patients in whom the presence of
GERD was excluded, who met the inclusion / exclusion
criteria and gave their consent to participate in the study.

Statistical evaluation of the research results was
carried out using the Statistica for Windows 13 software
package (StatSoft Inc., No. JPZ8041382130ARCN10-J).
The obtained results, obeying the law of normal distri-
bution, are presented in the form of the arithmetic mean
and the mean square deviation M * s. Results that do
not obey the law of normal distribution were described
by the median and interquartile range: between the 25"
and 75" percentiles. The data were presented in the form
of x (x; x). Differences and relationships between groups
were assessed using non-parametric methods of the
Mann-Whitney, Wilcoxon, and Spearman tests, as well
as using the “Second significance criteria” submodule in
the “Basic Statistics and Tables” module. Differences at
p < 0.05 were considered statistically significant.
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Results

The analysis of the obtained results showed in the
Table 1. In the main group serotonin values before
surgical treatment is statistically lower compared to the
control group.

After the surgical treatment, the level of serotonin
of the studied patients increased and statistically differs
from the preoperative values (p < 0.05), however, it does
not differ from the values obtained in practically healthy
individuals (p = 0.25).

It should be noted that the concentration of serotonin
in the blood plasma of healthy individuals that we obtained
corresponded to the 97.5 % percentile value specified in
the instructions for determining serotonin [7].

The distribution of patients by anxiety level in the main
group before and after surgical treatment is presented
in Table 2.

As can be seen from Table 2, there is a statistically
significant decrease in the number of patients with anxiety
disorder after surgery.

When analyzing the presence of depressive disorders
in the main group, there was also a statistically significant
decrease in the number of patients with depressive dis-
orders after surgery (Table 3).

In the main group of patients there were no patients
with moderate or severe depression both before and after
surgery, and the number of patients with mild depression
and with minimal manifestations of depression after sur-
gery decreased significantly.

Mean scores on the GAD-7 Anxiety Scale and PHQ-9
Depression Scale are presented in Table 4.

The average indicators of anxiety and depression
in the main group after surgery differ statistically from

Pathologia. Volume 21. No. 1, January — April 2024
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Table 4. Indicators of the GAD-7 and PHQ-9 scales in the main group before and after surgical treatment

Anxiety, depression C

Anxiety, points 1.0 (0.0; 1.0)
Depression, points 0(0.0; 1.0)
*: p < 0.05 compared with preoperative data; p: value of statistical difference.

trol grou 20)

Basic group ( 5), GERD

Before operat After operation

3.0 (1.0; 6.0) 0.0 (0.0; 2.0)*
4.0 (2.0;7.0) 1.0 (0.0;3.0)*

Table 5. Correlation values r and the level of statistical significance P between serotonin and indicators of anxiety and depression in the main group

Anxiety and Depression Scales Basic group (n = 35), GERD

Correlation rate with serotonin Before operation After operation

Serotonin, ng/ml - - 31+13 54+18
GAD-7 0.048 -0.24 3.0(1.0;6.0) 0(0.0; 2.0)
PHQ-9 0.067 -0.22 4.0(2.0;7.0) 1.0 (0.0; 3.0)

Table 6. Assessment of psychological quality of life using the SF-36 scale in patients of the main group before and after surgical treatment

SF-36 Scale Control group (n = 20) Basic group (n = 35), GERD
(P BB Before operation After operation

VT (Vitality) 726444 65.0 (45.0$ 70.0) 75.0 (60.0; 85.0)*

SF (Social Functioning) 88.147.6 75.0 (50.0; 87.5) 87.5 (75.0; 87.5)*
RE (Role-Emotional) 88.3+16.3 66.7 (0.0; 100.0) 100.0 (33.3; 100.0)*
MH (Mental Health) 76.8 +4.42 60.0 (44.0; 72.0) 80.0 (68.0; 84.0)*

*: p < 0.05 compared with preoperative data; p: value of statistical difference.

Table 7. Correlation between the level of serotonin and the values of the SF-36 scales, reflecting the level of “psychological” well-being

SF-36 Scales
(psychological well-being)

Basic group (n = 35), GERD

Correlation rate with serotonin Before operation After operation

Serotonin, ng/ml - - 31+13 5.4+1.8

MH (Mental Health) 0.156 +0.170 65.0 (45.0; 70.0) 75.0 (60.0; 85.0)
RE (Role-Emotional) 0.304 +0.125 75.0 (50.0; 87.5) 87.5 (75.0; 87.5)
VT (Vitality) 0.392 +0.100 66.7 (0.0; 100.0) 100.0 (33.3; 100.0)
SF (Social Functioning) 0.626 -0.060 60.0 (44.0; 72.0) 80.0 (68.0; 84.0)

preoperative values and do not differ from the group of
healthy volunteers.

Correlation analysis between the dynamics of sero-
tonin levels before and after surgical treatment with
indicators of anxiety disorder and depression showed the
presence of a statistically significant negative correlation
with anxiety indicators (Fig. 7).

Adetailed analysis of the correlation values between
the dynamics of serotonin levels with indicators of gene-
ralized anxiety disorder and depression, indicating the
level of statistical significance p is presented in Table 5.

As can be seen from Table 5, there is a statistically
significant correlation between serotonin levels and
anxiety scores (p = 0.048), and a correlation between
serotonin levels and depression scores approaching
statistical significance (p = 0.067).

Assessing the “psychological component” of health in
the main group using the SF-36 questionnaire, there was
a significant improvement in the condition after surgery
compared to preoperative data on the following scales:
Vitality (VT), Social Functioning (SF), Role functioning,
due to emotional state (Role-Emotional — RE), Mental
Health (MH) (Table 6).

Maronoris. Tom 21, Ne 1(60), civeHb — kBiTEHb 2024 p.

The indicators of “psychological well-being” on the
SF-36 scales are statistically different from the preoper-
ative values in the main group and do not differ from the
values in the group of healthy volunteers, which is clearly
presented in Fig. 2.

Detailed analysis of correlation values between
the dynamics of serotonin levels with scales reflecting
psychological well-being SF-36 (Vitality (VT), Social
Functioning (SF), Role functioning, due to emotional state
(Role-Emotional — RE), Mental Health (MH)) indicating the
level of statistical significance p is presented in Table 7.

The results presented in Table 7 once again indicate
a statistically significant correlation between the level of
serotonin and the level of anxiety, close to a statistically
significant (p = 0.067) correlation between the dynamics
of serotonin and the depression scale and the absence
of a statistically significant correlation between the level
of serotonin and the SF-36 scales, reflecting the psycho-
logical component of quality of life.

However, the lack of statistical significance does not
mean the absence of clinical significance, and may be
due to the small number of patients in the study, which
requires continued work in this direction.
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Serotonin,
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r=-0.24; p=0.048

Fig. 1. Correlation between
serotonin levels and anxiety
levels on the GAD-7 scale
before and after surgical

treatment in the main group.

? ° Fig. 2. Dynamics of the quality
of life of patients in the control
and main groups before and
after surgical treatment.

a . GAD-7 Scal
-7 Scale,
2.0 4.0 6.0 8.0 100 120 score
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56.2 . operation
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VT RE MH
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Discussion The relationship between the form of irritable bowel

Serotonin is an important neurotransmitter not only in
the brain, but also in the gastrointestinal tract, having a
diverse effect on the functions of the digestive system
in close connection with the functioning of the central
nervous system. 60-90 % of serotonin is produced in
the gastrointestinal tract. Due to the variety of targets
of serotonin in the digestive canal, this hormone has a
key effect on the regulation of motility and secretion of
the gastrointestinal tract, enhancing its peristalsis and
secretory activity, influencing the tone of smooth muscles,
dilating or constricting blood vessels, regulating various
physiological parameters of the body: salt secretion acids,
chlorine transport and bicarbonate secretion. At the same
time, serotonin is involved in the regulation of memory,
sleep, behavioral, emotional and eating reactions, blood
pressure control, thermoregulation, and the functioning
of the human cardiovascular, endocrine, immune, and
respiratory systems [14,15].

Impaired serotonin metabolism plays an important
role in the pathogenesis of various gastrointestinal
diseases: Crohn’s disease, ulcerative colitis, irritable
bowel syndrome, gastroesophageal reflux disease.

ISSN  http://pat.zsmu.edu.ua

syndrome and the level of serotonin has been shown:
a decrease in the content of serotonin and enzymes of
its metabolism in the form associated with constipation,
and an increase in the diarrheal form. Peaks in the rise
in serotonin levels correlate with attacks of dyspepsia,
confirming the role of the hormone in the pathogenesis
and clinical manifestation of this pathology. A connection
was found between serotonin levels and the severity of
pain and autonomic disorders. With a decrease in sero-
tonin, the sensitivity of the body’s pain system increases
[16,17,18,19,20].

Changes in serotonin signaling pathways affect the
sensitivity of the esophagus to refluxate, low esophageal
sphincter pressure, amplitude and frequency of esopha-
geal peristalsis, which actively involves them in the patho-
genesis of GERD [5,6]. In this case, deficiency or inhibition
of serotonergic transmission, for example, caused by a
decrease in serotonin levels in the brain, is the cause of
depressive conditions. Under stress, serotonin consump-
tion increases, which leads to the development of relative
and absolute serotonin deficiency. This is accompanied
by a violation of behavioral adaptation mechanisms with

Pathologia. Volume 21. No. 1, January — April 2024



the possible development of anxious mental states and
depression [19,20].

Patients with GERD have a significantly reduced qua-
lity of life, with equally affected physical, psychological and
social functioning. Deterioration in quality of life depends
on the severity of GERD symptoms and the presence
of symptoms of anxiety and depression. Psychological
testing reveals anxiety disorders in 35 % of patients with
GERD, and anxiety-depressive disorders in 65 %. 36 %
of patients with GERD have clinically significant depres-
sive disorders. 47 % of the total number of patients with
GERD with depression have masked depression. 64 %
of patients with GERD have a high level of personal
anxiety, predisposing to the occurrence of anxious and
depressive reactions, which are closely correlated with
impaired esophageal motility and the high intensity of the
GERD clinic [19,20]. Treatment of patients with GERD with
the use of antidepressants from the selective serotonin
reuptake inhibitors group or serotonin receptor agonists
leads to a decrease in the severity of complaints from the
esophagus, as well as from the stomach and intestines,
a decrease in levels of depression and anxiety, and an
improvement in quality of life [3,6].

Our work clearly shows that in patients with GERD
who are preparing for surgical treatment, the level of
serotonin in the blood is reduced below the control group
before surgery, and increases after surgery. At the same
time, rates of anxiety and depression also show a similar
trend. The scales of the SF-36 questionnaire Vitality (VT),
Social Functioning (SF), Role-Emotional (RE), Mental
Health (MH) are grouped into the indicator of the “psy-
chological component of health”.

Vitality (VT) reflects the feeling of being full of strength
and energy. Low scores indicate patient fatigue and de-
creased vital activity. Social Functioning (SF) determines
the degree of limitation of social activity (communication)
associated with the patient’s condition. Low scores indi-
cate a significant limitation of social contacts, a decrease
in the level of communication as a result of illness,
emotional state. Role functioning due to emotional state
(Role-Emotional — RE) involves assessing the extent to
which the emotional state interferes with the performance
of work or other daily activities (including large amounts
of time, decreased volume of work, decreased quality of
work, etc.). Low scores on this scale are interpreted as a
limitation in performing daily work due to a deterioration
in the emotional state.

Mental Health (MH) characterizes mood, depression,
anxiety, general indicator of positive emotions. Low rates
indicate the presence of depression, anxiety, and mental
il-being. When assessing the correlation of serotonin
with the indicators of these scales, we noted the highest
statistical significance with the mental health scale (Mental
Health — MH), then role functioning (Role-Emotional —
RE), Vital Activity (Vitality — VT) and social functioning
(Social Functioning — SF) (Table 7).

In combination with correlation indicators between
serotonin levels and anxiety and depression scales, this
confirms the important role of serotonin in the regulation
of behavioral reactions, the close relationship of GERD
with the psycho-emotional state, the need for functional
disorders correction in the treatment of GERD, as well as
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the positive impact of surgical treatment of GERD on the
psychological well-being of patients after operations. An
increase in serotonin after surgery helps to increase lower
esophageal sphincter pressure, reduce the sensitivity
of the esophagus to refluxate, increase the amplitude
and frequency of esophageal peristalsis, normalize
gastrointestinal motility, which has a positive effect on
the effectiveness of surgical treatment of GERD. So, a
peculiar pathogenetic “closed” circle is observed: suc-
cessful operation — disappearance of gastroesophageal
reflux — improvement of the patient's physical condition
— improvement of the patient’s psycho-emotional state
— reduction of stress associated with the disease — re-
duction of the load on the serotonin system to counteract
stress — increase in the level of serotonin in the blood
— positive effect on the motility of the gastrointestinal
tract, sensitivity of the esophagus to reflux, tone of the
lower esophageal sphincter, frequency and amplitude
of esophageal peristalsis — further improvement of the
anti-reflux mechanism — disappearance of pathological
reflux —improvement of the patient’s physical condition —
improvement of the patient’s psycho-emotional condition,
etc., which is pathogenetic the mechanism of increasing
the level of serotonin in the blood of patients during the
surgical treatment of GERD.

Thus, treatment of GERD is difficult and is not always
successful. At the same time, organic signs of gastro-
intestinal tract damage (esophagitis, erosions, ulcers,
Barrett’s esophagus) with GERD are easier to treat than
functional disorders. A comprehensive analysis of the
serotonin metabolism as a neurotransmitter, hormone
and paracrine immunomodulator is a promising area of
research in the field of gastroenterology, in particular the
pathophysiology of GERD, which can become the basis
for the development of a new strategy for correcting the
gastroesophageal barrier when GERD is combined with
various functional and psychosomatic disorders [20].

Conclusions

1. An increase in serotonin levels and an improve-
ment in quality of life indicators after laparoscopic treat-
ment of GERD in the scope of crurorrhaphy and total
fundoplication in the Short Floppy Nissen modification
are observed.

2. The closest correlation between serotonin levels
is determined with manifestations of anxiety, depression,
and mental health, which confirms its participation in the
formation of behavioral reactions in GERD, helping to
improve the results of surgical treatment by improving the
psychological state of patients in the postoperative period,
eliminating anxiety, depression and improving quality life.

3. Increasing the level of serotonin in the postope-
rative period through the mechanisms of a positive effect
on the tone of the lower esophageal sphincter, motility of
the esophagus and stomach can contribute to a more
effective achievement of anti-reflux results in the surgical
treatment of GERD and the elimination of concomitant
psychosomatic and functional gastrointestinal disorders.

4. The dynamics of the level of serotonin in the
blood with GERD raises the question of the determining
feasibility of this hormone in order to correct the tactics
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of patients postoperative management to achieve a last-
ing positive result and improve the quality of life, which
requires continued work in this direction.

diHaHcyBaHHA
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