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Summary: Issues related to the diagnosis and treatment of irritable bowel syndrome occupy one of the
central places in gastroenterology, due to the fact that in recent years there has been a significant
increase in the incidence of this syndrome, its long-term recurrent, often lifelong course, leading to a
decrease in the performance of patients, despite good quality, and a significant cost to the health care
system. Irritable bowel syndrome, despite its functional nature, occurs quite often - from 14-50% of the
adult population according to population epidemiological studies, and the ratio of women to men is from
2: 1to 4:1. In the structure of gastroenterological pathology, this disease accounts for 40-70% of all
cases of seeking medical help. Irritable bowel syndrome is a complex of functional disorders of the distal
intestines, lasting more than 3 months and accompanied by abdominal pain that disappears after a bowel
movement, flatulence, a feeling of incomplete bowel movement, changes in the frequency and consistency
of stools. Factors in the pathogenesis of irritable bowel syndrome are dysfunction of mental activity with
changes in autonomic and humoral functions; visceral hypersensitivity and impaired intestinal motility,
past intestinal infection; endocrine disorders; food allergies, sedentary lifestyle; genetic predisposition.
Endothelial dysfunction has recently played an important role in the onset of irritable bowel syndrome.
The most famous among the factors of vascular endothelium today are the powerful vasoconstrictor
endothelin-1 and the vasodilator - nitric oxide. The study investigated the level of vasoconstrictor
endothelin-1 and vasodilator of nitric oxide in patients with irritable bowel syndrome with constipation.
It was found that such patients have severe endothelial dysfunction, which manifests itself in an increase
in the level of endothelin-7 (p<0,01), a decrease in the level of nitric oxide (p<0,01). The data obtained
indicate the role of dysfunction of the vascular endothelium in the pathogenesis of irritable bowel
syndrome with constipation. An inverse correlation was found between the content of endothelin-1 and
nitric oxide (p<0.01), which indicates an increase in the activity of vasoconstrictor mechanisms with a
simultaneous decrease in vasodilation factors. The effectiveness of complex therapy in the group of
patients in whom folic acid and zincteral were used as part of complex therapy in improving the clinical
picture of the disease (complete relief of dyspeptic syndrome and a significant decrease in the severity
of pain, constipation and asthenic syndromes), restoration of vascular endothelial function (significant
decrease in the level of endothelin-1 and an increase in the level of nitric oxide) in comparison with the
group of patients in the treatment of which only basic therapy was used.
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Introduction. Irritable bowel syndrome
(IBS) is defined as an independent nosological
disease of the intestine, which is manifested by
a number of functional motor-secretory
disorders of the intestine of an inorganic nature:
mental dysfunction, impaired intestinal motility,
immune function of the intestine, visceral
hyperalgesia and a change in intestinal
microbiome [1].

The leading factors in the pathogenesis of IBS
is a violation of the function of mental activity
with a change in vegetative and humoral
functions. Patients with IBS have a higher level
of anxiety and depressive disorders, sleep
disturbances than in healthy individuals. In such
patients, increased excitability of neurons of the
posterior horns of the spinal cord is noted. In this
area, a high content of catecholamines and
serotonin is noted, in the future afferent signals
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entering the brain are amplified. Activation of
5HT3 receptors of enterochromaffin cells with
catecholamines and increased production of
serotonin leads to an increase in intracellular
calcium, which causes an increase in pain with
stimulation of peristalsis and the development of
visceral hypersensitivity [2, 3].

Visceral hyperalgesia (hypersensitivity to
mechanical, thermal, chemical and other
peripheral stimuli) is an important cause of
abdominal pain in IBS, as well as motor and
secretory disorders that occur in response to
subthreshold stimuli (allodynia). Psycho-social
stress, chronic physical overload, intestinal
infections, heredity are form visceral
hypersensitivity. [1, 2, 4].

Motility disorders in IBS are manifested by
spastic and hypermotor dyskinesia. With spastic
dyskinesia, there is a slowdown in the transit of
chyme along the colon, which leads to
constipation. With this type of dysmotoric, there
Is an increase in water absorption by the intestine
with a decrease in the volume of feces and an
increase in their density. With hypermotor
dyskinesia, there is an acceleration of the transit
of intestinal chyme with the development of
diarrhea [1-3].

The constituents of the intestinal microflora
have different effects on intestinal motility.
Thus, short-chain fatty acids produced by the
intestinal microbiota stimulate enterochromaffin
cell receptors, thus contributing to an increase in
the production of serotonin, activation of
sensitive neurons in the submucosal layer of the
intestine and increase its contraction. In contrast,
nitric oxide, which is synthesized by
propionobacteria, and a vasointestinal peptide
affect neuromuscular synapses, followed by
relaxation of the intestinal wall [1, 2, 5].

The occurrence of IBS as a multifactorial
disease is also promoted by: past intestinal
infection; endocrine disorders (dysmenorrhea,
menopause, diabetes, hypothyroidism, obesity);
disaccharidase deficiency, especially
hypolactasia; food allergies and intolerances to
certain foods; sedentary lifestyle; widespread
use of drugs (antibiotics, antacids, beta-
blockers); genetic predisposition [1-3].

A certain role in the occurrence of IBS is
given to endothelial dysfunction. The vascular
endothelium is involved in many physiological

and pathophysiological processes in the human
organism, produces and releases into the
bloodstream  and  subendothelial  space
biologically active substances that regulate
vascular tone, growth processes, affect the state
of smooth muscle cells, circulating blood
elements, and fibroblast proliferation. One of the
most famous among these substances today is
the powerful vasoconstrictor endothelin - 1
(ET - 1) and the vasodilator - nitric oxide (NO)
[6-9].

It was established that with IBS there is an
increased level of ET-1 and vascular endothelial
growth factor in blood plasma. The maximum
increase in ET-1 and vascular endothelial growth
factor was found in patients with IBS with
constipation, with a painful form - the indicators
were slightly lower, in patients with diarrhea the
increase in ET-1 was minimal [9, 10].

The role of another vasoactive peptide with
the property of vasodilation, nitric oxide, is also
being investigated in the pathogenesis of IBS.
NO helps to relax the smooth muscles of the
small and large intestines, the anal sphincter
with the help of the neurogenic NOS (NO-
synthase) contained in nitrergic neurons. NOS
content was detected in Auerbach plexus
neurons, in the adventitia of the gastrointestinal
vessels [11].

Mucosal processes in the intestinal
epithelium are associated with NO. NO
improves microcirculation in mesenteric vessels
and helps maintain intestinal mucosa integrity.
With IBS, there is a reduced level of NO both in
the blood and in the mucous membrane of the
colon, with a more pronounced decrease in NO
in the blood than in the tissues. A decrease in
NOS activity was revealed when it was
examined in the blood and colon mucosa in IBS,
and a direct correlation was found between the
level of NO in the blood and in the colon mucosa
[11, 12].

NO plays an important role in the processes
of regulation of motility (increased tone of the
intestines and sphincters with its deficiency),
secretion (stimulation of such), in the protection
of the gastrointestinal mucosa (damage with NO
deficiency), microcirculation (vasoconstriction
and thrombosis with NO deficiency) [12].

Further study of the function of the vascular
endothelium is undoubtedly relevant and has
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great scientific and practical importance, since
endothelin - 1 and nitric oxide occupy a leading
place in the pathogenesis of many conditions,
including diseases of the gastrointestinal tract,
namely irritable bowel syndrome. Many issues
related to the participation of these substances in
various physiological and pathophysiological
mechanisms currently remain open and require
further study, which will change the
understanding of the development of many
diseases, develop new methods for influencing
the course of physiological and
pathophysiological processes.

Particular attention is paid to therapeutic
approaches aimed at restoring or maintaining the
function of the vascular endothelium. Folic acid,
as well as zincteral, which includes zinc, have a
positive effect on endothelial function, along
with other drugs. Zinc helps to eliminate damage
to the mucous membranes of the digestive tract,
the phenomena of intestinal dysbiosis,
normalizes the microflora of the epithelial
integument. Zinc and folic acid are essential
elements for restoring the structure of damaged
intestinal cells. [13-16].

Purpose of the study - study the level of Et -
1 and nitric oxide in patients with IBS with
constipation and to correct the revealed
violations with zincteral and folic acid as part of
complex therapy.

Materials and methods: 88 patients with
IBS with constipation were examined: women -
61 (68.6%), men - 27 (31.4%) aged 20 to 50
years. The control group included 18 healthy
individuals. The diagnosis is verified. All
patients, depending on the therapy taken, were
divided into 2 groups: patients of the first group
(59 patients) received standard folic acid
(prokinetics, probiotics, laxatives) additionally
folic acid at 0.001 g 3 times a day and zincteral
0.124 g 3 times per day for 3 weeks, patients of
the second group (29 patients) received standard
therapy.

Results and discussion: The clinical picture
of the disease in patients of both groups was
dominated by pain, constipation, asthenic and
dyspeptic syndromes.

In the first group, pain syndrome was detected
in 51 patients with IBS (81.7 + 4.99%). An
objective examination showed pain during
palpation along the colon in 48 patients
(81.4+4.5%), constipation syndrome in all
examined patients, asthenic syndrome in 44
(76.3+5.4%), and dyspeptic in 36 patients
(54.1+£6.1%).

After the treatment (21 days from the start of
treatment) with a subjective examination, the
pain syndrome disappeared in 40 (64.1 + 6.7%)
patients, decreased in intensity - in 13
(18.1 + 5.5%); an objective examination: was
absent in 29 (47 + 6.36%), decreased in
intensity — in 25 (33.2 + 6.13%). Constipation
syndrome disappeared in 53 (83 + 4.35%)
patients, and constipation persisted in 7
(6.8 £ 3.14%) patients. Asthenic syndrome was
arrested in 46 (71.6 = 5.35%) patients; weakness
and irritability persisted in 4 patients
(3.18 + 2.48%). Dyspeptic syndrome was
stopped in all patients in this group.

In the second group: pain was observed in 22
(74.7 £+ 8.12%) patients. An objective
examination showed pain in all patients.
Constipation syndrome was observed in all
patients, asthenic - in 13 (46.4 + 9.17%),
dyspeptic - in 8 (33.6 £ 9.46%).

After the treatment, the pain syndrome was
stopped in 12 (51 + 11.8%) patients, in 10
(48 + 11.3%) it decreased in intensity. The
abdomen on palpation in 6 (19.43 + 8.64%)
patients became painless, in 16 (82.4 + 8.42%) -
during palpation along the colon, the pain
decreased in intensity. Constipation syndrome
was arrested in 8 (35.6 + 10.13%) patients, and
persisted in 14 (64.7 + 10.13%) patients.
Asthenic  syndrome  disappeared in 10
(67.3 £ 11.8%) patients, and in 3 (30.1 + 16.3%)
patients, the general disturbance of health
remained.

When analyzing the clinical picture of the
disease of patients with IBS with constipation in
the dynamics of treatment, one can note a
significant improvement in subjective and
objective clinical symptoms in the first group of
patients who received folic acid and zincteral in
addition to standard therapy in comparison with
patients of the second group who received
standard therapy (Fig. 1).
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Fig.1. The dynamics of clinical manifestations in the examined patients before and after treatment

When studying endothelial function in patients
with IBS with constipation, a level of Et - 1 was
significantly increased, compared with the control
group, and NO was significantly reduced,
compared with the control group. Data on the
content of Et - 1 and NO in the blood of patients
with IBS with constipation and persons of the
control group are presented in table.

Table 1. The content of Et -1 and NO in the
blood of patients with IBS with constipation and in
the control group

Et -1 /pmol/l, NO/mg/I,
Groups Mzm M:m
Patients with
IBS with 4,64+0,26 1,67+0,04
constipation
Control group 1,85+0,15 2,38+0,06
p p<0,01 p<0,01

Note: p - when comparing indicators Et - 1 and NO in
patients with IBS with constipation with indicators Et - 1
and NO in individuals of the control group

An inverse correlation was found between the
content of Et - 1 and NO (r = -0.63) (p<0.01), that
is, with an increase in the activity of
vasoconstrictor mechanisms, a decrease in
vasodilation factors is noted.

Et - 1 causes a reduction in the smooth muscles
of the colon in experimental animals, and
insufficient formation of NO, in turn, contributes
to impaired gastrointestinal motility. In this regard,
it can be assumed that a reduced level of NO, along
with an increased level of Et -1 in patients with
IBS with constipation, are the mechanisms that
lead to the development of intestinal dysmotoria
with spastic phenomena and the development of
constipation syndrome [12, 17].

All patients, depending on the therapy taken,
were divided into 2 groups: patients of the first
group (59 patients) received standard therapy
(prokinetics, probiotics, laxatives)  and
additionally folic acid at 0.001 g 3 times a day and
zincteral 0.124 g 3 times per day for 3 weeks,
patients of the second group (29 patients) received
standard therapy.

During treatment, patients of the first group
showed a significant decrease, compared with the
group before treatment, of the level of Et - 1, which
contributed to an improvement in the functional
state of the vascular endothelium, a decrease in
spasm of the smooth muscles of the colon and an
improvement in intestinal motility.

Data on the content of Et - 1 in blood plasma in
patients of the first and second groups in the
dynamics of treatment are presented in table 2.
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Table 2. The content of ET-1 in blood plasma in
patients of the first and second groups before and
after treatment

Groups ET-1 - 1 before ET-1 - 1 before
treatment, M+m | treatment, M+m
First group | 4,64+0,26 pmol/l | 2,1+0,2 pmol/l *
Second 4,64+0,26 pmol/l | 4,2+0,3 pmol/Il
group *x
Control 1,85+0,15 pmol/l
group

Note: * p<0.001- when comparing the indicators Et - 1 of
the first group with the group before treatment.

** n<0.05 - when comparing the indicators Et - 1 of the
second group with the group before treatment.

In patients of the second group, during the
treatment process, a decrease in the level of Et - 1

was not statistically possible (p<0.05), compared
with the group before treatment. A significant

difference (p<0.01) was noted when comparing
the Et - 1 indices of the first and second groups
after treatment.

In the study of the level of NO in patients of the
first group in the dynamics of treatment, a possible
increase was noted in comparison with the group
before treatment, which helped to reduce spastic
phenomena of smooth intestinal muscles.

Data on the content of NO in blood serum in
patients of the first and second groups before and
after treatment are presented in table 3.

Table 3. The content of NO in the blood serum
of patients of the first and second groups in the
dynamics of treatment

Grouns NO before NO after
P treatment, M=m | treatment, M+m
First group | 1,67+0,04 mg/l | 2,24+0,08 mg/l *
Second 1,83+0,03 mg/I
group 1,67+0,04 mg/Il —
Control
group 2,384+0,06 mr/n

Note: * p<0.001 - when comparing the NO indicators of
the first group with the group before treatment
** p<0.05 - when comparing the NO indicators of
the second group with the group before treatment

In patients of the second group who received
standard therapy, an increase in the level of NO
was noted, however, its value was not statistically

significant (p<0.05), compared with the group
before treatment.

Conclusions: 1. In patients with irritable bowel
syndrome with constipation, there is a violation of
the function of the vascular endothelium in the
form of an increased level of endothelin - 1 and a
reduced level of nitric oxide in the blood.

2. An inverse correlation was found between the
content of Et - 1 and NO (r = -0.63) (p<0.01), that
IS, with an increase in the activity of
vasoconstrictor mechanisms, a decrease in
vasodilation factors is noted.

3. The inclusion in the complex therapy of patients
with IBS with constipation of folic acid and
zincteral contributes to the positive dynamics of
the clinical picture of the disease, the optimal
restoration of endothelial function in comparison
with standard therapy.
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CUHIPOM IIOAPAZHEHOI'O KNMIIEYHUKA 3 3AKPEITAMMU: IMTAHHSA ITATOI'EHE3Y,
JIATHOCTHUKHU TA JIIKYBAHHSA

I pionesa C. B., Pesniuenxo O. I, Mapmunenxo M. B.

Iowrra s uctyBaHBS: S.gridneva@karazin.ua

Pesiome: [ lumanns, nos'sazani 3 0iaeHOCIMUKONO Ma JIKYBAHHAM CUHOPOMY NOOPASHEHO20 KUWIEUHUKA € OOHUM 13 YEHMPATLHUX
Micyb 8 2aCMpPOEHMeEpPONIoaii, 8 36513Ky 3 MUM, WO 68 OCHIAHHE POKU BIO3HAYAEHILCSL 3HAYHE 3DOCIIAHHS 3AX6OPIOBAHOCIIE OQHUMU
CUHOPOMOM, 11020 MPUBATIULL PEYUOUBHULL, YACMO Q0GIHHLULL Nepediz, o NPU3E00UMb 00 3HUNCEHHS. NPAYE30AMHOCINE NAYIEHINIS,
HE36a01CarOHU HA OOOPOSIKICHULL XAPAKMED, 1 SHAYHUX UIMPAM CUCIEMU 0XOPOHU 300p08s. CUHOPOM HOOPAZHEHO20 KUUICHHUKA,
HE36ACA0HU HA 11020 QOYHKYIOHATIbHY NPUPOOY, 3YCIMPIYaemvbcst 0ocump Yacmo - 6i0 14 0o 50% dopocioeo HacenenHa 3a OaHuMU
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NONYTAYIUHUX  eniOeMIONIOSIMHUX  OOCTIOXICEHb, A CHIBBIOHOUWICHH JICiHOK [ wonoeikie - 6i0 2:1 oo 4:1. 'Y cmpyxkmypi
2acmpoeHmeponoeiunol namonoeii Ha ye 3axeoprosarts npunadae 40-70% ecix eunaokie 36epHeHb No JKapcuKy donomoey. B
POOOMI OOCTIONHCEHO PiBeHb BA30KOHCIPUKIOPY eHOomeniny-1 1 8a300unamamopy OKCUOy dzomy Y X60pux Ha CUHOPOM
NOOPASHEHO20 KULUEHHUKA 3 3anopamu. Bcmaroenero, wo y maxux nayieHmie Mae Micye SUpajicera eHOOMETiaibHa OUCGYHKYIS,
KA NPOSGTAEMbCA 8 NTOBUWeHHI pisHst enoomeniny-1 (p< 0,01), sruorcerni pigrs oxcudy azomy (p< 0,01). Ompumari oari ceiouame
1po poitb NOPYUleHHsL OYHKYIT CYOUHHO20 eHOOMEIIO 8 NAMOREHe3] CUHOPOMY NOOPASHEHO20 KULeUHUKa 3 3anopamu. Busenena
360POMHS KOPETIYILIHA 3ATCHCHICMb MIDIC @vicmom eHoomeniny - 1 ma oxcudy azomy (p<0,01), wjo ceiduums npo niosuieHHs
AKIMUBHOCTE  BA30KOHCIPIKINOPHUX ~ MEXAHI3MIE 3 OOHOYACHUM  3HUDICCHHSIM  hakmopie  eazoowrsimayuy.  Biosuauero
eghexmusHiICIb KOMIIEKCHOI mepanii 8 pyni NayieHmis, ) SIKUX 8 CKIA0T KOMIIEKCHOT Mepanii 3acmocosysanacs (horiesa Kucioma
i YUHKMeEpan 8 NOMNUIEHHI KIHIYHOI KapmuHU 30X60PI0BAHHA (NOBHE KYNIPYSaHHS OUCNENMUYEcKo20 CUHOPOMY | 3HAYHe
IMEHWEHHS NO GUPAZHOCHIE DOTIOBO2O, KOHCMINAYIOHHO20 | ACMEHIYHO20 CUHOPOMIB), GIOHOGTICHHT (DyHKYIT eHOOmENiH0 CYOuH
(OocmogipHe 3HUdCeHHsA pigHs enoomeniHy-1 i niOsueHHs PigHs OKCUOY a30M1y) 8 NOPIGHSHHI 3 SDYHO0 X80PUX, 8 JIKVBAHHI SKUX
3aCMOCO8Y8ANACS MITILKU OA3UCHA MepPanis.

KarodoBi ciioBa: cHHAPOM MOAPa3HEHOIO KHIICYHHKA, 3aKpel, eHAOTENH -1, OKCHA a30Ty, eHIOTelianbHa
TUCHYHKITIS
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CHUHAPOM PA3JIPAKEHHOI'O KNIIEYHUKA C 3AIIOPAMMU: BOITPOCHI
IHATOI'EHE3A, IMAT'HOCTUKU U JIEYEHUSA

I'puonesa C. B., Pe3nuuenxo A. I'., Mapmuinenxo M. B.
[Momrra muis nuctyBanust: S.gridneva@karazin.ua

Pe3ztome. Bonpocwl, ceszantvie ¢ OUAHOCMUKOU U N€UEHUEM CUHOPOMA PA30PANCEHHO20 KULUEUHUKA, 3AHUMAIOM
O00HO U3 YEHMPATbHbIX MEeCH 8 2ACTMPOIHMEPONOSUL, 8 CEA3U C MeM, YMO 6 NOCAeoHUue 200bl OMMeYaemcs
BHAYUMETLHBIL POCTH 3a001e6AeMOCTNU OAHHBIM CUHOPOMOM, €20 OIUMENbHOE PeYUOUBHOE, YACTNO NONCUSHEHHOE
meyeHue, npueodsiee K CHUNCEHUIO pabomocnocoOOHOCU NAYUEHMO8, HECMOMPsL HA O0OPOKAYeCMEEeH bl
Xapakmep, u 3HAYUMETbHbIM 3AMPAMAaM CUCMEMbL OXPanbl 300po6bsi. CUHOPOM pazOpadiCenHo20 KUMMEYHUKA,
HeCMOmMPs HA e20 (DYHKYUOHATbHYIO Npupody, ecmpedaemcsi 00cmamoyno uacmo - om 14-50% e3pocnozo
HaceneHus no OAHHbLIM NONYIAYUOHHBIX INUOCMUONOSUMECKUX UCCIe008AHUL, A COOMHOUEHUE HCEHUWUH U
mysrcyun — om 2:1 0o 4:1. B cmpyxmype eacmposnmeponocuueckol namonocuu Ha 3mo 3aboaeeanue
npuxooumes 40-70% ecex cayuaes obpawjenuil 3a 6paueOHOU nomowplo. B pabome uccrnedosan ypogeHb
B8A30KOHCMPUKMOPA FHOOMENUHA-1 U 8a300UIAMAMOPA OKCUOA A30Md Y OOIbHBIX CUHOPOMOM PA30PAANCEHHO20
KUWEYHUKA C 3anopamu. YcmanogneHo, 4mo y maxkux nayueHmos umeenm mMecmo 8blpaxiCcenHast SHOOMENUANbHASL
OucyHKyuss, Komopas NposeIaemcs 8 nosvlueHuU yposHs snoomenuna-1 (p<0,01), cuudcenuu yposHs okcuoa
azoma (p<0,01). [lonyuennvie danmnvie c8UOECMENbCMBYION O POIU HAPYULEHUSL (DYHKYUL COCYOUCTO20 IHOOMENUSL
8 namozeHese CUHOPOMA PA30PANCEHHO20 KUWEYHUKA ¢ 3anopamu. Buisenena obpamuas koppersyuoHHas
3asucumocmy mexcdy codepacanuem sHoomenuna — 1 u oxcuda azoma (p<0,01), umo ceudemenvcmseyem o
NOBbIUEHUU AKMUBHOCIU B8A30KOHCMPUKIMOPHBIX MEXAHUIMO8 C OOHOBDEMEHHBIM CHUNCEHUEM (aKmopos
sazoounsmayuu. Ommeuena h@PexmueHocmb KOMIJIEKCHOU mepanuu 6 cpynne Nayuenmos, y KOMOpbiX 6
cocmase KOMRAEKCHOU Mepanuu NPUMEHSIACh (oauesas KUCIoma u YUHKMepal 6 YIy4uleHuu KIuHU4ecKou
Kapmunbvl 3a001e8anusi (NOIHOe KYNUPOBAHUe OUCNENMULECKO20 CUHOPOMA U 3HAYUNETbHOE YMEHbULEHUE NO
BLIPAINICEHHOCMU  001€6020, KOHCMUNAYUOHHO20 U ACMEHUYeCKO20 CUHOPOMOS), 80CCMAHOBNIEHUU QYHKYUU
SHOOmMeENUSL COCYO08 (0OCMOBEPHOE CHUICEHUE YPOBHS IHOOMENUHA -1 U nogvluleHue YpoeHs OKCUOa a3oma) 6
cpagHeHuu ¢ 2pynnoti OONbHLIX, 8 IeYEHUU KOMOPBIX NPUMEHSLIACL MOAbKO DA3UCHAS MEePanus.
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