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Gastroesophageal reflux disease (GERD) is one of the most common gastroenterological diseases. Therefore, the issues of
diagnosis and the most effective treatment of GERD are extremely relevant. Achieving a stable positive result of treatment is
impossible without taking into account the pathogenetic mechanisms of the development of GERD. Particularly relevant are
the little-studied issues of the influence of humoral factors on the development of GERD in the course of treatment. One of
the interesting biologically active substances is prostaglandin E,, the possible involvement of which in the mechanisms of the
development of GERD is insufficiently reported.

The aim of the study is to evaluate the effect of antireflux surgery on the level of prostaglandin E, in blood serum and to verify that
its changes after surgical treatment are associated with the decrease of gastroesophageal reflux and esophageal inflammation.

Materials and methods. 35 patients were examined with GERD who underwent laparoscopic total antireflux fundoplication.
There were 26 women (74.3 %) and 9 men (25.7 %). Their age is 55.3 + 11.3. The control group consisted of 20 practically
healthy people (women — 14 (70.0 %), men — 6 (30.0 %), average age — 56.7 = 10.6).

Immunoenzymatic analysis of prostaglandin E, was performed in blood plasma, which was obtained according to a stan’
dard method. Determination of prostaglandin E, (Prostaglandin E2 ELISA, KGE004B, RnD Systems) was carried out by the
immunoenzymatic method based on the use of the “sandwich® variant of the solid-phase immunoenzymatic analysis. The
procedure was carried out on the immunoenzyme complex ImmunoChem-2100 (USA) at the Department of Clinical Labora-
tory Diagnostics in Zaporizhzhia State Medical University. Research on the level of prostaglandin E, in the main group was
carried out before surgical treatment and 2—-3 months after surgery by taking venous blood and using the above test systems.
Statistical evaluation of the research results was performed using the Statistica for Windows 13 software package (StatSoft
Inc., No. JPZ8041382130ARCN10-J).

Results. The level of prostaglandin E, in the blood of practically healthy people was 16.7 + 6.1 pg/ml. In the main group,
the values of prostaglandin E, before surgical treatment were 25.8 + 5.7 pg/ml, after surgical treatment, they decreased to
13.5 £ 5.3 pg/ml. The detailed analysis of patients in the main group showed that the level of prostaglandin E, did not differ
statistically in different erosive forms of esophagitis, or CLE and NERD. But it is statistically different from the level of prosta-
glandin E, in practically healthy individuals of the control group. The conducted correlation analysis indicated that the level of
prostaglandin E, did not depend on the duration of acid exposure in the esophagus, as well as on the severity of esophagitis
or the presence of CLE.

Conclusions. With effective surgical treatment of gastroesophageal reflux disease, a decrease in the level of prostaglandin
E, after surgery is determined compared to preoperative data to the level obtained in a group of practically healthy patients.
The obtained dynamics of the level of prostaglandin E, indicates the possibility of this hormone influencing the tone of the
lower esophageal sphincter and active participation in the pathogenesis of GERD, which confirms the possibility of its use
as an additional diagnostic marker of inflammation in the esophagus and a marker of the effectiveness of surgical treatment.

AvHamika npoctaraaHauHy E, npu xipypriunomy AikyBaHHi
racTpoe3odareanbHoi pepAIOKCHOI XBOpoou

€. I. Tapapxi

lacTpoe3odhareansHa pedriokcHa xsopoba (TEPX) — ofHe 3 HaWNOLIMPEHILLKMX raCTPOEHTEPONOriYHUX 3aXBOPIOBaHb. ToMy
NWUTaHHS LLOAO AiarHOCTWKM Ta HanbinbLL edhekTnBHOTO NikyBaHHst TEPX MatoTb Heabusiky akTyanbHiCTb. [JJOCArHEHHS CTiliKoro
NO3UTWUBHOIO pe3ynbTaTy NikyBaHHs He MOXMMBe 6e3 ypaxyBaHHs NaToreHeTUYHUX MexaHiamiB BUHUKHeHHs TEPX. Ocobnveo
aKTyarnbHAMU € HEAOCTATHLO BUBYEHI MUTaHHA LLOAO BNMBY rymoparibHiX akTopis Ha BUHUKHeHHS TEPX y npoueci niky-
BaHHA. Of1Ha 3 LjikaByx GioNorivHO akTUBHMX PEYOBMH — NPOCTarnaHamH E,, MOXMMBa y4acTb AKOro B MexaHiaMax BUHUKHEHHS
F'EPX pocnigeHa HeaocTaTHbLO.

MeTa po60TH — OLIHMTM BNJIMB aHTMPEChIIOKCHOT OrepaLlii Ha piBeHb NpocTarnaHanHy E, B cupoBarLi KpoBi Ta nepekoHatmes,
LLO 10ro 3MiHW Micns XipypriYyHoro NikyBaHHS NOB’S3aHi 3i 3MEHLLEHHAM racTpoe3odareansHoro pedriokcy Ta 3ananeHHs
CTpaBoxoay.

Matepianu Ta metoau. Obctexunu 35 nauienTis i3 TEPX, kM BUKOHaNM nanapockoniyry ToTanbHy aHTUPedIOKCHY dyH-
ponnikauito (26 (74,3 %) xiHok, 9 (25,7 %) vonogikis). Bik nauieHTis cTaHoBKB 55,3 + 11,3 poky. B KOHTpONbBHY rpyny 3anyuunu
20 npakTtnyHo 3goposux ocib (14 (70,0 %) xiHok, 6 (30,0 %) Yonosikis), cepeaHiit Bik — 56,7 + 10,6 poky.

IMyHOdbepMmeHTHe AoCnimKeHHA npocTarnaHamHy E, 3aiiicHunv B nnasmi KpoBi, siky Ofepxkarny 3a CTaHAapTHOK METOAMKOH.
MpocrarnaHauH E, (Prostaglandin E, ELISA, KGE004B, RnD Systems) Bu3Hauniv iMyHO(hepMEHTHIM METOLOM, LLIO Ba3yeThes
Ha BYKOPUCTaHHI «CeHABiY»-BapiaHTa TBepaodasHoro imyHoepmeHTHoOro aHanisy. lMpoueaypy 3aincHUAN Ha iMyHO(EpPMEHT-
Homy komnnekci ImmunoChem-2100 (CLUA) Ha kadbeapi kniHiuHOi nabopaTopHoi fiarHOCTMKM 3anopi3bkoro AepKaBHOro
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Mean4Horo yHisepeuTeTy. [loCnimKkeHHs piBHA npocTarmaHauHy E, B OCHOBHIN rpyni 3ailicHNNM A0 ONepaTUBHONO MiKyBaHHS
Ta Yepes 2-3 micsui nicns onepauii Wwnsxom 3abopy BEHO3HOT KPOBi Ta BUKOPUCTAHHS Ha3BaHWX TeCT-cucteM. CTaTucTuyHo
pe3ynsTaTi AOCHIMKEHHS OLiHUNKM, 3acTocyBaBLUM NporpamHui naket Statistica for Windows 13 (StatSoft Inc., niueHsis
Ne JPZ8041382130ARCN10-J).

PesyniraTu. Y npaktniHo 300poBux oci6 piseHb npoctarmananHy E, y kposi ctaHoBB 16,7 £ 6,1 nr/mi. B ocHOBHIf rpyni 3Ha-
YeHHs npocTarmaxanHy E, 0o XipyprivHoro fiikysaHHs AopiBHIoBanu 25,8 + 5,7 nr/mr, nicnst Heoro 3Huannmues Ao 13,5 £ 5,3 nr/mn.
[etanbHuii aHania CTpyKTypu OCHOBHOI rpynu Nokasas, Lo piBeHb npocTarnaHanHy E, cTatucTiHo He BigpisHsBCA B navi-
€HTIB i3 pi3HNMK epo3vBHUMU hopmamu e3odpariTy, CLE i HeepoaunBHOK pednitokcHO XxBopo6oto. CTaTUCTUYHO BiporigHY
PI3HULIO BUSHAYNMM LLOAO PiBHA NpocTarnaHavHy E, y NpakTiHo 300poBux ocib KOHTponbHOT rpynu. KopensuiiHuil aHania
nokasas, LLO piBeHb NpocTarnaHanHy E, He 3anexuTb Big TPMBanoCTi KUCMOTHOT eKCrosuii B CTPABOXOA, & TaKOX Bif CTyNneHs
TSKKOCTI e30dpariTy um HasiHocTi CLE.

BucHoBKku. Y pasi eheKTUBHOIO XipypriyHOro NikyBaHHs racTpoesodarearnbHoi pechrtokCHOT XBOpoby CriocTepiranit 3HMKEHHS
piBHA NpocTarnanauHy E, nicna onepadii nopiBHAHO 3 4oONepaLiiHuMM JaHUMI A0 PIBHS, O BCTAHOBWIN B Py MPaKTUYHO
300pOBMX NaLjieHTiB. Taka AuHaMika piBHA npocTarnaHavHy E, Bkasye Ha MOXIMBUA BMIUB LIbOrO FOPMOHA Ha TOHYC HiK-
HbOrO CTPABOXIAHOIO CpiHKTEPa 1 aKTMBHY y4acTb y natoreHesi FEPX. OTxe, MOxrnBe NOro BUKOPUCTaHHS SK AOAATKOBOMO

[iarHOCTMYHOrO Mapkepa 3anasieHHsl B CTPaBOXOAi Ta Mapkepa epeKTUBHOCTI XipypriYHOO MiKyBaHHS.

Gastroesophageal reflux disease (GERD) is one of the
most common gastroenterological diseases [13,17]. The
number of patients in the population today is rapidly
increasing [15,16]. In this regard, the issues of diagnosis
and the most effective treatment of GERD remain relevant
[14,18,21]. Achieving a stable positive result of treatment
is impossible without taking into account the pathobio-
chemical and pathophysiological mechanisms of GERD,
the study of which is increasingly attracting the attention
of specialists both among therapists and surgeons
[2,3,19,20]. Particularly relevant are the little-studied
issues of the influence of humoral factors and their dy-
namics on the development of GERD during treatment
[1,5,8,10,12]. One of the biologically active substances
of interest is prostaglandin E,, the possible involvement
of which in the mechanisms of GERD development is
reported in separate works [4,6-8,11]. However, the
available data are based on an insufficient number of
studies and require further study of the pathogenetic role
of prostaglandin E, in patients with GERD.

Aim

To evaluate the effect of antireflux surgery on the level
of prostaglandin E, in the blood serum and to verify that
its changes after surgical treatment are associated with

the decrease of gastroesophageal reflux and esophageal
inflammation.

Materials and methods

We examined 35 patients who underwent laparoscopic
total fundoplication in the Short Floppy Nissen modi-
fication. There were 26 women (74.3 %) and men — 9
(25.7 %). Their age is 55.3 £ 11.3. The control group
consisted of 20 practically healthy individuals (women —
14 (70.0 %), men -6 (30.0 %), mean age — 56.7 + 10.6).
The groups of sick and healthy individuals did not differ in
sex (p=0.73) and age (p = 0.70). The diagnosis of GERD
was confirmed on the basis of the results obtained from
the clinical manifestations analysis using valid question-
naires, video esophagogastroduodenoscopy with a lower
third mucous membrane biopsy of the esophagus, and
daily pH-impedance-metry. Immunoenzymatic analysis of
prostaglandin E, was performed in blood plasma, which
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was obtained according to a standard method. Previously
studied samples were stored in a low-temperature freezer
atatemperature of 80 C0. Determination of prostaglandin
E, (Prostaglandin E2 ELISA, KGE004B, RnD Systems)
was carried out by the immunoenzymatic method based
on the use of the “sandwich* variant of the solid-phase
immunoenzymatic analysis. The detection of the studied
marker was carried out according to a standard proce-
dure using the ImmunoChem-2100 immunoenzymatic
complex (USA) at the Department of Clinical Laboratory
Diagnostics in Zaporizhzhia State Medical University. The
concentration of experimental indicators was expressed
in pg/ml [22].

The criteria for inclusion in the study were confirmed
GERD, consent to surgical treatment, and the absence
of general contraindications to surgery. Exclusion criteria
were the absence of GERD, other chronic gastroente-
rological diseases in the stage of exacerbation, acute
surgical pathology, and refusal of operative treatment.
The levels of prostaglandin E, in the main group were
tested before surgery and 2-3 months after surgery by
taking venous blood and using the above test systems.
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 are presented in the form of
arithmetic mean and mean square deviation M + s.
Differences between groups were assessed using
non-parametric methods using the Mann-Whitney test,
the Kruskal-Wallis test, the Wilcoxon test, Spearman’s
non-parametric method, as well as with the help of the
“Differential tests” submodule in the “Basic statistics and
tables” module. Differences at p < 0.05 were considered
statistically significant.

Results

The analysis of the obtained results showed that in
practically healthy people the level of prostaglandin E, in
the blood was 16.7 + 6.1 pg/ml. In the main group, the
values of prostaglandin E, before surgical treatment were
25.8 £5.7 pg/ml, which is statistically higher compared to
the control group (p < 0.05) (Table 1). After the surgical
treatment, the level of prostaglandin E, in the blood of the
studied patients decreased to 13.5 £ 5.3 pg/ml and signi-
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Table 1. The level of prostaglandin E, in the groups of patients under study

Parameter,
units of measurement

Control group
(n=20)

Prostaglandin E,, pg/ml 16.7+6.1 258 +£5.7*

1 group (n = 35) GERD

Before After
the operation the operation

13.56+5.3*

*: p <0.05 in comparison with the control group and with post-operative data; **: p < 0.05 in
comparison with the preoperative data; p: the value of statistical difference.

Table 2. Characterization of the prostaglandin E, level and the number of patients
with reflux esophagitis and columnar-lined esophagus in the studied groups of

patients
Parameter, Control patients
units of measurement (n=20)
Before
the operation
Prostaglandin E,, pg/ml 16.7 £6.1 258+ 5.7*
Reflux esophagitis/CLE, n no 21(60.0 %)*

1 group (n = 35) GERD

After
the operation

135453
2(5.7 %)™

*:p < 0.05 in comparison with the control group and with post-operative

data;

**: p < 0.05 in comparison with the preoperative data; p: the value of statistical difference;

CLE: columnar-lined esophagus.

Table 3. Distribution of patients with various forms of esophageal mucosa

inflammation and their dynamics in the studied groups

Degree of esophagitis

1 group (n = 35)

Before After

the operation the operation
)

NORM - 27 (771 % 0.00001
Non-erosive reflux disease 14 (40 %) 6 (17.1 %) 0.03
Erosive esophagitis (Los Angeles A, B, C) 12 (34.3 %) - 0.0001
Columnar-lined esophagus 9 (25.7 %) 2 (5.7 %) 0.02

p: the value of statistical difference.

Table 4. Comparative characteristics of the acid exposure dyna
esophagus in the studied groups

Parameter,
units of measurement

Control patients

(n =20) GERD

mics in the

1 group (n = 35)

Before After
the operation the operation

135+ 53"
2(5.7 %)™
2517

Prostaglandin E,, pg/ml 16.7 £ 6.1 258+ 5.7*
Reflux esophagitis/CLE, n - 21 (60.0 %)*
Acid exposure (%) 21409 30.8 +27.1*

*:p < 0.05 in comparison with the control group and with post-operative

data; **: p <0.05in

comparison with the preoperative data; p: the value of statistical difference; CLE: columnar-lined

esophagus.

Table 5. Comparative characteristics of the prostaglandin E, level depending on the

esophageal inflammation form

Esophageal inflammation form Number of patients

NERD 14 (40 %)
Erosive esophagitis (Los Angeles A, B, C) 12 (34.3 %)
CLE 9(25.7 %)
P

239433
26.0+£4.5
28.3+8.7
0.1438

p: the value of statistical difference.

Table 6. Characteristics of the prostaglandin E, level depending on the form of

esophageal inflammation in comparison with the control group

Pathological features

No GERD

NERD

Erosive esophagitis (Los Angeles A, B, C)
CLE

16.7 £ 6.1

23.9+3.3*
26.0 +4.5*
28.3+8.7*

*:p < 0.05 in comparison with the control group.
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ficantly differed from the preoperative values (p = 0.01),
however, it did not statistically differ from the values ob-
tained in practically healthy persons (p = 0.08) (Table 1).

During analyse there was noted the dynamics of
the inflammation degree of the esophageal mucosa in
the main group: the predominance of erosive forms with
pronounced inflammatory lesions of the esophageal
epithelium before surgery and a statistically significant
decrease in inflammatory forms in the postoperative
period (Table 2).

The detailed analysis of the number distribution of
patients with different types and degrees of esophageal
mucosa inflammation duplicates this trend (Table 3).

Similarly, there is a decrease in acid exposure in the
lower third esophagus during daily monitoring in GERD
patients from 30.8 + 27.1 percent of daily preoperative
monitoring to normal values of 2.5 + 1.7 percent after
surgery, which is presented in Table 4.

The detailed analysis of mucous membrane inflam-
mation of the lower third esophagus of the main group
patients before surgery showed that the level of pros-
taglandin E, did not statistically differ in various erosive
forms of esophagitis, columnar-lined esophagus (CLE),
and non-erosive reflux disease (NERD) (Table 5).

But it is statistically different from the prostaglandin
E, levelin practically healthy persons of the control group
(Table 6).

Analysis of the correlation between the prostaglandin
E, level and the severity of mucous membrane inflamma-
tion of the lower third esophagus showed the absence of
a correlation (Fig. 1).

Fig. 1 shows that the prostaglandin E, level does not
depend on the severity of esophagitis or the presence
of CLE (p = 0.52). A similar situation is observed when
analyzing the dependence of the prostaglandin E, level
on the time of acid exposure in the lower third of the
esophagus (Fig. 2).

The diagram presented in Fig. 2 also shows that the
level of prostaglandin E, also does not depend on the
duration of acid exposure in the esophagus (p = 0.33),
which allows us to draw certain conclusions.

Discussion

Today, the main role of prostaglandin E, in the patho-
genesis of GERD is attributed to its hypotensive effect
on the lower esophageal sphincter and participation in
the inflammatory process. There are separate works
on the role of prostaglandin E, in the formation of the
pre-epithelial barrier.

The results obtained in our work also confirm that
prostaglandin E, is a pro-inflammatory marker of in-
flammation, can indicate the presence of esophagitis in
GERD, and can have an effect on the tone of the lower
esophageal sphincter. The effective surgical intervention
led to the elimination of pathological reflux in all studied
patients, as well as restoration of the esophageal mu-
cosa in dynamics, which is visually presented in Tables
2, 3, and 4, and confirmed histologically and by daily
pH-impedance-monitoring. In the postoperative period,
patients with erosive esophagitis and CLE became much
less compared to preoperative data. Acid exposure also
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significantly decreased after the operation and reached
normal values. At the same time, the prostaglandin E, level
decreased to 13.5 + 5.3 pg/ml, which is significantly lower
than the preoperative level and the level in the control
group (Table 1). Such atrend confirms the fact that against
the background of the elimination of the inflammatory
process in the esophagus, which is associated with the
reduction of acid exposure as a result of successful sur-
gical treatment, the level of the pro-inflammatory marker
prostaglandin E, also decreases to the level of practically
healthy patients of the control group.

At the same time, the decrease in the level of pros-
taglandin E, as a result of the reflux elimination limits the
development of prostaglandin E -mediated oxidative and
nitrosative stress and also may lead to a decrease in its
stimulating effect on the hypotonus of the lower esophage-
al sphincter (LES). Thereby interrupting the pathogenetic
closed circle of GERD: reflux — inflammation — increased
level of prostaglandin E, — oxidative/nitrosative stress
— increased hypotonia of the LES - increased reflux.
According to the data obtained during our research, there
was no correlation between the level of prostaglandin E,,
the degree of severity and the form of inflammation in the
esophagus, as well as between the level of prostaglandin
E, and the level of acid daily exposure (Fig. 7, 2). And the
patients of the main group with NERD, reflux esophagitis
or CLE also did not differ among themselves in terms
of the level of the studied hormone (Tables 5, 6). This
indicates the possible diagnostic role of prostaglandin E,
as a marker of inflammation in erosive and non-erosive
forms of GERD.

In view of the data, we received and their analysis, as
well as the data indicated in the literature, we believe that
currently the role of prostaglandin E, in the pathogenesis
and diagnosis of GERD is not given enough attention,
and its influence on the development of this disease is
underestimated and insufficiently studied. The available
data on this hormone do not reveal its involvement in the
pathogenesis of GERD and its role in achieving a persis-
tent therapeutic effect during surgical treatment, and also
limit the possibility of using this hormone as a diagnostic
marker and the effectiveness of surgical treatment of
GERD. Our conducted research and the obtained results
contribute to approaching the solution to these questions.

Conclusions

1. During the surgical treatment of gastroesophage-
al reflux disease, a significant decrease in the level of
prostaglandin E, is determined after surgery compared
to preoperative data to the level observed in a group of
practically healthy patients.

2. The dynamics of the level of prostaglandin E,
indicates its involvement in the pathogenesis of GERD
and reflux elimination, which confirms the possibility of
its use as an additional diagnostic marker of esophagitis
and a marker of the effectiveness of surgical treatment.

3. Determining the level of prostaglandin E, in the
absence of visible inflammatory changes in the eso-
phagus, in particular with NERD, allows for an increase in
the effectiveness of diagnosing the pathological process
in patients with GERD.
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Fig. 1. Correlation between the prostaglandin E, level and the severity of inflammation in the mucous

membrane of the lower third esophagus.
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Fig. 2. Correlation between the level of prostaglandin E, and the time of acid exposure in the lower

third of the esophagus.

4. The results of the conducted study confirm the role
of prostaglandin E, in the pathogenesis and diagnosis
of GERD and require continued work in the direction of
studying the dynamics of this hormone in this disease.
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