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Aim: to present the results of the Expert Panel with a discussion of modern concepts of the pathogenesis of function-
al gastrointestinal diseases and the possibilities of multitarget therapy with trimebutine.

Key points. Low-grade inflammation can be considered as a morphological substrate of functional diseases with an

increase in activated mastocytes and eosinophils, T-helpers 2 and T-helpers 17 in the gastrointestinal mucosa.
In the development in the content of visceral hypersensitivity, the functional connection between mastocytes and

TRPV1-positive sensory endings of the vagus nerve is of great importance. Proinflammatory cytokines and matrix

metalloproteinases can enter the systemic circulation, provoking the development of systemic manifestations. In-
creased levels of proinflammatory cytokines are supported by altered intestinal permeability and microbiota. Func-
tional diseases are believed to modify the symptoms and course of concomitant organic diseases of the gastroin-
testinal tract (for example, functional diseases of the biliary tract may contribute to the development of cholelithiasis,
pancreatitis). The peripheral p-, k- and é-receptor agonist trimebutine (Trimedat®) regulates the production of en-
terohormones, modulates motility throughout the gastrointestinal tract and normalizes visceral sensitivity. The effec-
tiveness of trimebutine in the treatment of functional disorders has been shown in various studies. Trimebutine helps

reduce the production of proinflammatory cytokines, including interleukin-6.

Conclusion. In the treatment of functional diseases of the gastrointestinal tract, trimebutine can be considered

as a multitarget agent, since the drug helps to normalize motility, reduces the degree of visceral hypersensitivity, ex-
hibits anti-inflammatory and neuroregenerative effects, and can also increase the effectiveness of treatment of con-
comitant diseases.
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Llenb: npeactaButb ntorn CoBeta akCrnepToB C 0OCYXAEHMEM COBPEMEHHbIX NMpeacTaBieHni i 0 naToreHese QyHKUM-
OHaJIbHbIX 3a00NeBaHUI XeNyA04YHO-KMLLEYHOr O TPpakTa 1 BO3MOXHOCTEN MYITUTAPreTHOW Tepanum TpUMeoyTUHOM.
OCHOBHble MOJIOXXeHUda. BocnaneHne HU3KOM CTeneHn MOXHO paccMaTpumBatb kak Mopdoniormyeckuii cybctpar
DYHKLMOHASbHbIX 3a00MeBaHUIA C MOBbILLEHNEM COOEPXaAHUS B CIM3UCTOM 000JI04KE XKeNyao4YHO-KMLLIEYHOro TpakTa
aKTUBMPOBaHHbLIX MACTOLMTOB 1 903MHOMUIIOB, T-xennepoB 2 1 T-xennepoB 17. B pa3BuTun BUCLIEPaSIbHOM rMnepyyB-
CTBUTENBHOCTU 6OJIbLLOE 3HAYeHNE NpuaaloT GYHKLMOHANBHOM CBA3KU Mexay macToumtamm U TRPV1-no3uTnBHbIMA
CEHCOPHbLIMM OKOHYaHMAMM Bny>aatoLLero Hepaa. MpoBocnanuUTeNbHbIE LUTOKMHBI M MAaTPUKCHbIE METaIIoNpoTenHa-
3bl MOMYT MOCTYMaTb B CUCTEMHYIO LMPKYALMIO, MPOBOLMPYS Pa3BUTUE CUCTEMHbBIX NMPOSBNIEHWNIA. MOBbILLEHHbIV YPO-
BEHb MPOBOCMANIUTENbHbIX LIUTOKMHOB MOAAEPXKMBAIOT USMEHEHHAs KMLLEYHast MPOHNLAEMOCTb U MUKpobunoTta. PyHk-
LIMOHanbHble 3a00neBaHns, kak npeanonaraeTcs, MoryT MOAMMULIMPOBATbL CUMMTOMATUKY U TEYEHNE COMYTCTBYIOLLIMX
opraHnyeckmx 3abosieBaHNin Xeya04HO-KMLLIEYHOr o TpakTa (Hanpumep, GyHKLUMOHaNbHbIe 3ab01eBaHNs OUINapHOro
TpakTa, BO3MOXHO, CNOCOOCTBYIOT Pa3BUTUIO XXeNYHOKaMeHHO 60ne3Hn, naHkpeatuTa). AroHUCT nepudepudeckmx
Y-, K- 1 3-peuentopoB TpUMebyYTUH (Tpumenat®) perynnpyeT BbipabOTKy SHTEPOrOPMOHOB, MOLYMPYET MOTOPUKY
Ha BCEM MPOTSKEHUN XeNyOo0HHO-KULLEYHOrO TpakTa M HOPMannayeT BUCLEPasbHYIO YyBCTBUTENbHOCTb. dPdeKTmB-
HOCTb TPUMEDYTUHA B NIeHeHUN PYHKLIMOHAbHBIX PACCTPOMCTB NokasdaHa B PasnnyHbIX UccnenoBaHmsx. TpmebyTuH
CMOCOBCTBYET CHUXKEHWIO MPOAYKLIMM MPOBOCMAIUTESNIbHBIX LMTOKMHOB, B TOM YACE NHTEPNENKNHA-6.

3aknoyeHue. B neveHnn @yHKUMOHaNbHbIX 3a60NeBaHUI XeNygo4YHO-KMLLEYHOro Tpakta TPMMeOyTUH MOXHO
paccmaTpuBaTth Kak CPeAcTBO MyNbTUTAPreTHOro AenCcTBUS, Tak Kak npenapar cnocobCTByeT HOpMann3aumm Mo-
TOPWUKU, YMEHbLUAET CTEMNEHb BUCLEPanbHOM rMNepYyyBCTBUTENIbBHOCTU, MPOSBASET NPOTMBOBOCMNANIUTENIbHOE U HEWN-
popereHepaTopHOE AelCTBME, a TakKe MOXET NOBbILLAaTb 9DPEKTMBHOCTb JIEYEHNS CONMYTCTBYIOLLIMX 3a001eBaHWNIA.
KniouyeBble cnoBa: QyHKLUMOHaNbHbIE 3a00/IEBaHNA OPraHoOB MuLLeBapeHunsi, GyHKLMOHabHbIe 3aboneBaHns 6u-
JINAPHOro TpakTa, BOCManeHne HU3KOM CTemneHu, BUCLepasibHas rmnepyyBCTBUTENIbHOCTb, MOTOPUKA, LIMTOKUHBI,
TPUMEBYTUH

KoHdnukT nitepecon: CoBeT akcnepToB NpoBeaeH npu nognepxke AO «BaneHta @apm».

Ana untupoBanus: MeawkuH B.T., BopanH [.C., NanuHa T.J1., JiuezaH M.A., OxnobbicTuH A.B., MNonyaktosa E.A., TpyxmaHoB A.C.,
YcneHckuin tO.1M., LUynbnekosa HO.0. Ponb BocnaneHus n HapyLeHNin MOTOPUKM B BO3HMKHOBEHUN, TEYEHUM U MOCNEACTBUAX DYHK-
LIMOHaNbHbIX 3a06051eBaHNI XeNyA04HO-KMLLIEYHOro TpakTa M XenyeBblBOASLLMX NyTei (0630p nuTepatypbl 1 pesonouus CoseTa
aKcnepToB). Poccuiicknii XxypHan racTpoaHTeposiornu, renatonorum, kononpokronorun. 2024. https://doi.org/10.22416/1382-
4376-2024-1347-3543

On May 28, 2024, the Expert Panel was held
in Moscow to discuss the current understanding
of the pathogenesis of functional gastrointestinal
diseases and the possibilities of multitarget cor-
rection with trimebutine of the key pathogenesis
components — motility disorders, visceral hyper-
sensitivity and inflammation.

Functional gastrointestinal diseases are char-
acterized by a high prevalence. In a 33-country
study of more than 73,000 adults, criteria for
at least one functional disease were identified
in 40.3 % of those surveyed online and 20.7 %
of those surveyed in person. Functional diseases
of the digestive organs are 1.3—1.7 times more
often diagnosed in women, reduce the quality of

life, and increase the frequency of visits to the
doctor [1].

Modern ideas about the pathogenesis of func-
tional diseases imply impaired regulation along the
“gastrointestinal tract — brain” axis. An import-
ant role is given to trigger factors — psychoemo-
tional and physiological stress, genetic predispo-
sition and external influences associated with an
increased level of proinflammatory mediators in
the mucous membrane. Low-grade inflammation
can essentially be considered as the morphologic
substrate of functional disease (Fig. 1). A number
of features inherent in such an inflammatory pro-
cess are distinguished: in a significant proportion
of cases, an increased content of activated mast
cells and eosinophils (not reaching the density

Poc skypH ractpoanTepoa rematon Kosonpokton 2024; 34(4) / Rus J Gastroenterol Hepatol Coloproctol 2024; 34(4)



www.gastro-j.ru

Reviews / O6G3opbr

fibre

Gut lumen SO
Epitelium
Eosinophil 0 e .
.
B cell
Lamina O IgE, \
P g ., 9G4,
- B \w
Eotaxin 1 ECP, SCF, NGF
P L ]
Degranulatlon Hm mine, serotonin
o [ ] . 5 . .',0_.}. .®
e O g )/7 . [ ] .7
Nerves
Muscle

TNF, IL-23,
IL-6, IL-12

/

Antigen-presenting cells

S

T helper-17 \
GM-CSF .

Mast cell
activation

Figure 1. Schematic representation of disorders leading to the development of low-grade inflammation in the
gastrointestinal mucosa in functional diseases of the digestive organs: GM-SCF — granulocyte-macrophage colo-
ny-stimulating factor; IL — interleukin; TNF — tumor necrosis factor; NGF — nerve growth factor; SCF — stem
cell factor; ECP — eosinophil cationic protein; Ig — immunoglobulin

Pucynox 1. Cxematnyeckoe mzo6paskeHue HapyIIEHWi, MPUBOAANNX K Pa3BUTHIO BOCHAJIEHUS HU3KOH CTeTeHn
B CJM3NCTOH 060JIOUKE >KEJYJOYHO-KHUIIIEYHOTO TPaKTa NMpH (PYHKIIMOHAJBHBIX 3a60JI€BAHUSAX OPraHOB MHUIEBape-
nusi:  Gut lumen — Ilpocser kumeunuka; Epithelium — Duwnrenunii; Lamina propria — Co6crBeHnast miacTuHka
camsucroit o6osouxu; Muscle fiber — Mprireunoe Bosiokno; Eosinophil — Dosunodpun; GM-CSF — I'M-KCD
(rpamyorurapao-Makpodaraabhbiii Kononuectumyaupyiomuii pakrop); IL — unrepieiikun; TNF — daxrop He-
kpo3sa onyxoun; B-cell — B-mumdornut; Ig — immunoglobulin; T helper 2 — T-xesmep-2; Mast cell activation —
Axrusarust macrortos; T helper 17 — T-xenmep-17; Antigen-presenting cells — Anrturen-npe/crapisionine Kiet-
ki; Eotaxin 1 — DJotakcun 1; ECP — so3unodmibHbIi KatnoHHbN 6e10K; SCF— (aKkTop CTBOJOBBIX KJIETOK;
NGF — dakrop pocra nepsos; Histamine, serotonin — Tucramun, ceporonun; Degranulation — [lerpanyisiiust;

Nerves — Hepsbl

corresponding to eosinophilic inflammation and
mastocytosis), as well as T-lymphocytes is noted,;
disruption of the integrity of intercellular contacts
is characteristic. Similar changes are convincingly
demonstrated in functional dyspepsia and irrita-
ble bowel syndrome with diarrhea (in the mucous
membrane of the duodenum and colon, respective-
ly). Data regarding the determination of the type
of T-lymphocytes remain ambiguous, but it can be
concluded that the overall picture corresponds to
inflammation mediated by T-helpers 2 and 17 [2—
5]. Moderately elevated calprotectin levels may
be detected in patients’ feces. Increased levels and
activity of mast cells and T-lymphocytes have also
been described in functional biliary tract diseases
[6]. Due to the complexity of morphologic assess-
ment of the state of the bile ducts, data on this
problem are limited.

Under conditions of increased permeability
of the epithelium and penetration of bacterial

components and other lumenal antigens into the
submucosal layer, activation of antigen-present-
ing cells with the secretion of proinflammatory
cytokines and involvement of T-helpers 2 and
17, B-lymphocytes, and mastocytes is observed.
T-helpers 17, through secretion of granulo-
cyte-macrophage colony-stimulating factor, help
maintain the activity of antigen-presenting cells
and eosinophil recruitment. T-helpers 2 due to
interleukin-4 (IL-4) secretion stimulate function-
al activity of B-lymphocytes, their transforma-
tion into plasmacytes and secretion of IgE, IgG4,
IL-13 stimulating functional activity and degran-
ulation of mastocytes. The content of mastocyte
and eosinophil granules (histamine, serotonin,
eotaxin-1, etc.) contribute to the maintenance of
inflammation, the formation of visceral hypersen-
sitivity and motor disorders (Fig. 1).

One of the central roles in the development
of subclinical inflammation belongs to mastocytes.
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Figure 2. Mutual influence of capsaicin-sensitive neurons and mast cells, underlying the formation of visceral
hypersensitivity and motor disorders. Substances released during partial degranulation of mast cells cause chronic
excitation of neurons and changes in the functioning of neuroglia with the formation of visceral hypersensitivity,
which is accompanied by the secretion of neurotransmitters that support the activation of mast cells

Pucynox 2. B3anMHoe BIMSHIE KalCAUIITH-YyBCTBUTEJIBHBIX HEIPOHOB M MacTOIMTOB, JeXKallee B OCHOBE (popMuU-
pPOBaHMS BUCIEPATbHON THIEPUYBCTBUTEJIBHOCTH W HApYIIEHUII MOTOPHWKHN. Bbinessdioniiecs mpyu 4acTHYHON Jerpa-
HYJIAIANA MacTOIMTOB BEIIECTBA BBI3BIBAIOT XPOHMYECKOe BO36Y:K/IE€HNE HEHPOHOB W M3MeHeHne paboThl HEHPOTJINH
¢ ¢dopMHpOBaHNEM BHUCIEPAIbHON THIIEPYYBCTBUTEIBHOCTH, YTO CONPOBOXKIAETCS CEKpeImeil HellpoMeanaTo-
POB, TIOJEPKUBAIOIINX AaKTHBAIIMIO MAcTONMTOB: Microorganism components — KOMIIOHEHTBI MHKPOOPTaHN3MOB;
Toll-like receptor — Ttosr-momo6ubIil perentop; Immunoglobulin E — wmmynorimo6ymun E; Mast cell — rtyu-
nast kierka; Interleukin-33 — wunrepaeiiknn-33; Fc-receptor — penentop misi Fe-dparmenta uMMyHOTTIOGYH-
Ha; Immunoglobulin G — wmmynorsio6ynun G; Interleukin-33-receptor — perenrrop unrepseiikuna-33; Mast cell
mediator release — BbIcBOGOK/IeHMEe MeanaTtopa TydHbIX KieTok; Neuropeptides: substance P, calcitonin-related
gene peptide — Heiiponerrrupl: cybcrannust P, merntu/ reHa, pojacTBeHHOro KasbiutoHnHy; Mas-related G-protein
coupled receptor member X2 — G-6esiok-compsizkeHHbIN X2-pelenTop, cBsi3anHblil ¢ Mas-6esikoM; Serotonin — ce-
poronun; Proteases — mporeaspr; Histamine — rucramun; Neuronal growth factor — daxrop pocra meiiponos;
5-hydroxytryptamine receptor 3 — ceporoHuHOBbBIN perentop 3-ro tuma; Histamine receptor 1 — rucraMuHOBBIN
pettenitop 1-ro rtumna; Receptor for nerve growth factor — perenrop ¢axropa pocra mepsos; Transient receptor
potential vanilloid 1 — xamcaunumuoBbIil perentop; Sensitization — cencubumsanus; Increased visceral pain
perception — TMOBBIIEHHOE BOCIPUATHE BUCIIEPATLHOI GOJTH; Sensory neuron — CeHCOPHbBINH HelpoH
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These cells express a variety of receptors — toll-
like receptors (TLR), receptors to immunoglob-
ulins E and G, complement components, Mas-
related G-protein coupled receptor member X2
(MRGPRX2) and others. MRGPRX2 has been
attributed a specific role in the pathogenesis of
inflammation, visceral pain and motility disor-
ders in functional digestive diseases. The recep-
tor interacts with a variety of immune mediators
(eosinophil proteins, proteases, defensins, etc.),
neuropeptides (substance P, cortistatin, vaso-
integrin peptide, pituitary adenylate cyclase ac-
tivating polypeptide), components contained in
the lumen (pathogen-associated molecular pat-
tern). Given the susceptibility of mastocytes to
a variety of stimuli, it can be assumed that in
the mucosa they act as “sensors” and simultane-
ously as “effectors” (along with neuroendocrine,
bundle, dendritic and epithelial cells) [7]. The
accumulation of mastocytes makes the gastroin-
testinal tract more susceptible to endogenous and
intraluminal stimuli — microbial products and
components, chemical constituents of food, stress,
etc. Gastrointestinal mastocytes are in close con-
tact with sensory endings of the vagus nerve ex-
pressing capsaicin receptors (TRPV1), and the
functional relationship between them has been
attributed great importance in the development
of visceral hypersensitivity (Fig. 2) [8]. As part
of low-grade inflammation, there is production
of proinflammatory cytokines (IL-18, -6, -8, tu-
mor necrosis factor a (TNFa), interferon y) and
matrix metalloproteinases that can enter the sys-
temic circulation. A significant increase in serum
IL-6, -8, TNFa content has been shown in various
variants of irritable bowel syndrome and function-
al constipation [9—11].

Cytokinemia is considered as a possible cause for
the development of extraintestinal manifestations
in functional diseases of the gastrointestinal tract.
In particular, the content of proinflammatory cyto-
kines has been shown to correlate with the impact
of increased fatigue on the quality of life in irritable
bowel syndrome (IBS) [12]. Under the influence of
activated immune cells and cytokines produced by
them, activation of afferent endings of the vagus
nerve and microglia is observed; cytokines penetrate
the blood-brain barrier. This influence causes func-
tional changes in brain areas involved in emotion
processing and mood regulation (insula, amygdala,
ventral part of the corpus striatum, anterior cingu-
late cortex, prefrontal cortex). All these data indi-
cate the systemic nature of inflammation in func-
tional diseases [3, 13].

Increased intestinal permeability, changes in
the intestinal microbiota (in particular, increased
population of Bacteroidetes spp.) and excessive

bacterial growth, which are significantly more
frequently detected in patients with functional
digestive diseases, play an undoubted role in the
maintenance of low-grade inflammation [13, 14].

In about 30 % of cases, there is a combination
of functional gastrointestinal diseases. The most
characteristic combination is functional dyspepsia
(FD) and IBS: among patients with FD, the prev-
alence of IBS ranges from 13 % to 46 % and is, on
average, 8 times higher compared to the popula-
tion; 42—87 % of patients with IBS have diagnos-
tic criteria for FD at the same time. Almost half of
patients with IBS have biliary motor dysfunction.
In case of combination, the number and severi-
ty of symptoms are significantly higher, and the
associated autonomic and psychoemotional distur-
bances are more pronounced [15]. The combina-
tion of FD, IBS and functional biliary disorders
with heartburn, gastroesophageal reflux disease is
also very characteristic [16]. The basis for this,
apparently, are motility disorders with retrograde
reflux of luminal contents — gastroesophageal
and duodenogastric reflux, malfunction of natural
clearance of the gastrointestinal tract.

Pathogenesis of functional diseases of the bil-
iary tract has its own peculiarities: lithogenici-
ty of bile, changes in contractile function of the
gallbladder and biliary sphincters play a ma-
jor role in their development. The result can
be an altered response of smooth muscle cells
to cholecystokinin and impaired relaxation of
the sphincters and emptying of the gallbladder,
as well as increased secretion of mucin and the
formation of bile crystals and microliths, which
contribute to the development of chronic inflam-
mation. Under these conditions, visceral hyper-
sensitivity is formed and myocyte response to cho-
lecystokinin is impaired [17, 18].

Of great scientific and practical interest is the
opinion that there may be a sequence of events
in which gallbladder dysfunction and, presumably,
concurrent sphincter of Oddi dysfunction predis-
pose to the development of cholelithiasis (Fig. 3).
After cholecystectomy, persistent or newly formed
dysfunction of the sphincter of Oddi is the cause of
biliary pain episodes, representing one of the vari-
ants of situations when the patient is diagnosed
with postcholecystectomy syndrome. However, it
is advisable to avoid such a general wording of
the diagnosis; it is necessary to establish the spe-
cific cause of the symptoms present — postoper-
ative complication, dysfunction of the sphincter
of Oddi or other functional disease, recurrence of
stone formation, etc.

In Russia, about 200,000 cholecystectomies are
performed annually. Gallbladder removal does
not compensate for the complex pathophysiologic
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Figure 3. A sequence of events reflecting the progression of functional biliary disorder with the addition of organic
changes

Pucynox 3. llocieoBaresibHOCTh COOBITHIA, OTpaKaolast MporpeccupoBanie (GyHKIIMOHATIBHOTO GUINAPHOTO pac-
crpoiictBa ¢ npucoeautenneM oprannveckux nsmenennii: Gallbladder dysfunction, Sphincter of Oddi dysfunction —
IUCYHKITS SKeTYHOTO Tysbipst, aucdynkims chunkrepa Oman; Cholelithiasis — skemunokameHHast 6oJie3Hb;
Sphincter of Oddi disfunction as a form of “postcholecystectomy syndrome” — pucdynxius chunkrepa Oman kax
(bopMa <«ITOCTXONENNUCTIKTOMUYECKOTO cuHApoMa»; Functional biliary pain — ¢yHkImonanpHast 6rinaptast 60Jib;
Biliary colic, Cholecystitis — skemunas xosmka, xonenucrut; Possible combination with other functional diseases
of the digestive organs, reflux gastritis, gastroesophageal reflux disease — Bo3MokHO coueTanue ¢ ApyruMu (QyHK-
[IMOHATBHBIMI 3a00JIEBAaHUSIME OPTaHOB IMHINEBAPEHHs], PEIIIOKC-TACTPUTOM, TracTpoasodareaabHOl pedIIroKCcHOI

60JIe3HBIO

abnormalities underlying the development of
cholelithiasis. Up to 50 % of patients in different
terms after cholecystectomy complain of abdom-
inal pain, unstable stools, flatulence. In half of
the cases, these symptoms are due to pre-existing
functional diseases (FD and IBS) and are also
associated with sphincter of Oddi dysfunction
[19]. More than 80 % of patients both at the
stage of gallbladder dysfunction and after cho-
lecystectomy have gastric and/or duodenal mo-
tility disorders. Almost all patients with sphinc-
ter of Oddi dysfunction after cholecystectomy
show signs of decreased duodenal motility, half
of them have duodenogastric reflux; microscop-
ic signs of inflammation, cholesterosis, muscle
hypertrophy, fibrosis and adenomyomatosis are
found in papillary tissue samples in more than
half of cases [18].

Functional diseases of the gastrointestinal
and biliary tract may contribute to the develop-
ment of chronic pancreatitis. Pancreatic sphincter
of Oddi dysfunction increases the risk of acute
pancreatitis attacks. The trigger mechanism of
biliary pancreatitis development is pressure in-
crease in the ductal system, which can be caused
by functional causes — dyssynergy of the sphinc-
ter apparatus of the distal biliary tracts and the
main pancreatic duct, hypertonus of the sphincter
of Oddi [20]. Biliary motility disorders prevent
timely and full flow of bile and pancreatic juice
into the duodenum. Slow motility (e.g., gastro-
or duodenostasis) contributes to impaired mixing
of enzymes with chyme, whereas rapid transit of

intestinal contents is accompanied by a decrease in
enzyme concentration as a result of dilution [21].
On the other hand, the influence of external pan-
creatic secretion (enzymes and bicarbonates) on
the gastrointestinal tract is relevant. Disruption
of secretion may contribute to the development of
functional gastrointestinal disorders [22].

Subclinical systemic inflammation not only
serves as a basis for the development of gastro-
intestinal clinical symptoms — epigastric pain,
postprandial distress syndrome, intestinal motility
disorders, biliary pain, but probably can contrib-
ute to the addition of extraintestinal manifesta-
tions — asthenia, migraine, headache, reduces the
quality of life of patients [23].

A number of experts consider methods of influ-
encing low-grade inflammation in the mucous mem-
brane as one of the promising areas of treatment for
functional diseases of the gastrointestinal and biliary
tract [11].

Trimebutine is widely used for the treatment
of functional diseases of the gastrointestinal and
biliary tract. This drug exhibits agonist properties
of peripheral p-, x- and 3-receptors and does not
pass through the blood-brain barrier into the cen-
tral nervous system. Trimebutine stimulates the
release of motilin and regulates the production
of other enterohormones — vasoactive intestinal
peptide, gastrin and glucagon. Trimebutine stim-
ulates gastric emptying, induces phase III of the
migratory motor complex in the intestine and nor-
malizes contractile activity of the colon. Due to
some multidirectional effect of stimulation of p-,

12
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Table. Results of studies of the drug Trimedat® in functional gastrointestinal disorders
Ta6auua. Pesyiabrathl ucciaenoBanuii npemapata TpuMenat® npu (GyHKIIMOHATBHBIX TaCTPOIHTEPO-

JIOTHYECKUX PACCTPOCTBAX

Reference
Hcmounux

FD group
I'pynna P

Results
Pesyavmamot

Kardasheva S.S., et al., 2018 [29]
Kapoawesa C.C. u dp., 2018 [29]

Kountouras J., et al., 2020 [30]

Young Y.J., et al., 2017 [31]

FD / @4

100

Reduction in the severity of the main symptoms and
a significant increase in the quality of life
Ymenvwenue evipaxennocmu ocHOGHbLY
CUMNIMOMOB U DOCINOBEPHOE NOGLLUECHUE
Kauecmed Ku3nu

185

Decreased symptom severity according

to the GDSS questionnaire, increased gastric
emptying rate

Ymenvwenue msxecmu cumMnmomos

no onpocuuxy GDSS, yseauuenue cxopocmu
ONOPOKHEHUsL HKeaYyoKd

4473

Higher efficacy than itopride and acotiamide
and the same as domperidone and metoclo-
pramide, but unlike the latter, trimebutine

is suitable for course administration

Bozee svicokas aghghexmusnocmn, uem y umonpuda
U axomuamuda, 1 maxas xe, Kax y 0omMnepuoond
U MEMOKIONPAMUOd, HO, 6 OMJUUUEC OM NOCAEOHUX,
mpumedymun nodxooum 0si Kypcosozo npuemd

Svistunov A.A., et al., 2018 [32]
Ceucmynos A.A. u dp., 2018 [32]

Ivashkin V.T., et al., 2018 [33]
Heawkun B.T. u dp., 2018 [33]

Yakovenko E.P., et al., 2014
[34]
Axosenro I.11. u dp., 2014 [34]

Vitton V., et al., 2008 [35]

Gallbladder
and sphincter
of Oddi dysfunction
Hucynrxyus
JKESUHOZ0 NY3bIPsL
u cipunxmepa OIou

85

Statistically significant normalization of the con-
tractile-evacuation function of the gallbladder
and sphincter of Oddi

Cmamucmuuecku 3HauumMas HOPMAIUIAUUSL
COKPAMUMENLHO-38AKYAMOPHOU (DYHKUUU
JKeUn020 ny3svipsi u cpunkmepa O0Iou

100

Reducing the severity of biliary pain, nausea,
bloating

Ymenvwenue msxecmu 6uruapnou 6oau,
MOWHOMYL, 630YMUSL KUCOMA

96

Clinical remission in 96 % of patients, which
was maintained in 94 % of them for at least

1 month after drug discontinuation
Kaunuueckas pemuccus y 96 % navuenmos,
Komopast coxpausaace y 94 % u3 nux é meuenue
He menee 1 mec. nocie ommenvl npenapama

39

Treatment with trimebutine + nitrates

on demand allowed 77 % of patients to avoid
sphincterotomy

Tepanus mpumebymumnom + numpamol

no mpebosanuio no3eoaurd 77 % nayuenmos
uU30examv GublNOJHEHUS CHUHKMEPOTROMUU

Andreev D.N., et al., 2021 [36]
Anopees /I.H. u op., 2021 [36]

FD, IBS, biliary
dysfunction,
sphincter of Oddi
dysfunction
DJl, CPK,
Juchynruus
KETUEBHIBOOAUUX
nymetl, ouchynkyus
cpunrmepa Odou

3831

Relief of pain/burning sensation in the epigastric
region, biliary pain, feeling of fullness

in the stomach and early satiety/feeling of heavi-
ness, heartburn, belching, bloating, bowel disor-
ders (constipation, diarrhea, their alternation)
Kynuposanue 6oau / uyecmea xxenus

6 Inuzacmparvol ob.aacmu, Guiuapnol 6o,
4YECMEA NEPENOHEHUSL IKEAYOKd U PAHHEZO
Hacvlwenus /4yecmed msxecmu, u3xoezu,
OMPLIKKU, 630YMUsl KUGOMA, HAPYUEHUU
cmyna (3anop, duapes, ux uepedosanue)

Ruepert L., et al., 2011 [25]

IBS / CPK

1392

Superior to placebo in relieving/
relieving abdominal pain

IIpesocxodum naayebo 6 Kynuposanuu,/
oOsezuenuu 601U 6 Kusome

Note: FD — functional disorders, FD — functional dyspepsia, IBS —

irritable bowel syndrome, n — number of patients.

IIpumeuanue: OP — dyukunonanpHble paccrpoiictBa, D/ — dysrumonanshas aucrencusi, CPK — cuaapoM pasppaskeH-
HOTO KUIIEYHUKA, 7 — YUCJO TTAI[IIEHTOB.
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k- and &-receptors, trimebutine modulates motility
throughout the gastrointestinal tract and biliary
tract, normalizes visceral sensitivity [24]. The ef-
ficacy of trimebutine in the treatment of IBS was
confirmed in a 2011 Cochrane Library meta-anal-
ysis [25]. The results of another meta-analysis of
clinical trials showed that the difference between
trimebutine at therapeutic doses and placebo with
regard to adverse events was not statistically sig-
nificant [26]. In both functional and organic dis-
eases with spastic pain, trimebutine (Trimedat®)
showed greater efficacy than other antispasmodics
not only in terms of gastrointestinal symptoms but
also in terms of improved quality of life (Table)
[27, 28].

In recent years, evidence has emerged that
the therapeutic potential of trimebutine has not
yet been fully understood. Trimebutine exhibits
anti-inflammatory activity by inhibiting the pro-
duction of pro-inflammatory cytokines, includ-
ing 1L-6 (Fig. 4). The anti-inflammatory effects
of trimebutine have been demonstrated in ex-
periments. Trimebutine pretreated macrophages

produced less IL-6 under conditions of endotox-
in stimulation. Administration of trimebutine
to mice with experimental sepsis induced by en-
dotoxin improved their survival [37]. The drug
blocks common intracellular components of three
signaling cascades. The first cascade is associated
with the activation of the RAGE ectodomain in-
volved in the development of inflammation under
the influence of a variety of stimuli. The second
is with the activation of TLR4 under the action of
lipopolysaccharide of gram-negative bacteria. The
third is with the activation of TLR2 under the
influence of components of gram-positive bacte-
ria. Trimebutine blocks IRAK1 and ERK1,/2 mol-
ecules and the subsequent activation of JNK and
kB nuclear factor. As a consequence, the proin-
flammatory signal is not transmitted to the cell
nucleus and the production of proinflammatory
cytokines does not occur. Moreover, trimebutine
blocks TLR-7,/8,/9, which interact with microbial
RNAs and are involved in endosome formation.
The combination of antispasmodic, prokinet-
ic, analgesic and anti-inflammatory action make

TRIMEBUTINE RAGE

TRIMEDAT®

TLR4

TLR2

-

N

Signaling pathway
IRAK1 — ERK1/2 - JNK

X

Nuclear factor kappa B

X

Signal to the cell nucleus,
causing the production
of pro-inflammatory cytokines

Cell membrane

/

|

TLR7/8/9

Endosome

Nucleus

Figure 4. Mechanisms of the anti-inflammatory action of trimebutine: RAGE — receptor for advanced glycation
end products; TLR — toll-like receptor; IRAK1 — Interleukin-1 receptor-associated kinase 1; ERK — extracellular
signal-regulated kinase; JNK — c¢-Jun N-terminal kinase

Pucynox 4. MexaHusMbl TPOTHBOBOCTATNTEIbHOTO AeficTBusg TpuMebyTnHa: RAGE — perenntop KOHEUHBIX TPOAYK-
toB raukupoBanus; TLR — rosn-nogo6usiii pertenitop; Cell membrane — mem6pana kierku; Signalling pathway —
curtasbubiil kackaJ; IRAK1 — kuHasa, accolMMpoBaHHas C PeLeNTOPOM UHTepJeilkuHa-1; KuHa3a, peryaupyemas
BHekJieTouHbIM curHaioM; JNK— c-Jun N-konieBast kunasa; Nuclear factor kB — SAgepubriii ¢paxrop xB; Signal to
the cell nucleus, causing the production of proinflammatory cytokines — Curnan x siipy KJeTKH, BbI3bIBAIOIINIT
BbIPAaGOTKY mpoBocnainTeabHbix 1utoknHos; Cell nucleus — sipo kierku
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trimebutine (Trimedat®) a multitarget product due
to its effect on all key pathophysiological compo-
nents of functional diseases of the gastrointestinal
and biliary tract.

Trimedat® is the most studied product of trime-
butine in the Russian Federation (Table). In a
number of works of the past years, anti-inflam-
matory effect of Trimedat® was already noted, in
particular, in patients with IBS along with pain
reduction, after a 4-week administration normal-
ization of calprotectin activity in feces was ob-
served [38]. Interestingly, even in ulcerative coli-
tis trimebutine has a marked anti-inflammatory
effect: the addition of the product to mesalazine
in the treatment of patients with ulcerative colitis
for 8 weeks resulted in a more pronounced decrease
in the level of proinflammatory cytokines — TNFa
and IL-23, as well as in serum ESR and D-dimer,
which allowed to achieve a more pronounced clin-
ical effect [39]. In addition to anti-inflammatory
activity, the neuroregenerative potential of trime-
butine has recently been described. In experimen-
tal spinal cord injury in mice, the use of trimebu-
tine was accompanied by a decrease in the severity
of glial scarring and enhanced regenerative growth
of axons, improved recovery of locomotor func-
tion [40]. Thus, the fact that Trimedat® has, in
addition to its antispasmodic, prokinetic and an-
algesic, anti-inflammatory and neuroregenerative
mechanisms of action, allows it to affect deeper
links in the pathogenesis of functional diseases of
the gastrointestinal and biliary tract and makes it
easier for the doctor to select drug therapy, while
simultaneously reducing the drug burden on the pa-
tient [41]. New data present Trimedat® as a versatile
multi-target motility regulator with analgesic and
anti-inflammatory effects. Patients reported relief of
symptoms as early as 20 minutes after trimebutine
administration [42].

Treatment of functional biliary disorders rep-
resents a special area of Trimedat® use. Given the
close relationship between the function of the bil-
iary system and the state of the stomach and duo-
denum, elements of the prokinetic effect of trime-
butine may be particularly useful. Trimebutine is
one of the few products (along with nifedipine,
phosphodiesterase type IV inhibitors, hyoscine bu-
tyl bromide, octreotide, and nitrates) included in
clinical guidelines for the treatment of sphincter of
Oddi dysfunction. Trimebutine is a drug for which
there is rigorous evidence-based data on efficacy
in the treatment of sphincter of Oddi dysfunction
[21]. 77 % of patients with sphincter of Oddi dys-
function after cholecystectomy avoided sphincter-
otomy while taking trimebutine and nitrates [35].
Trimedat® can be classified as the product of choice

for the treatment of gallbladder and sphincter of
Oddi dysfunction, which has been demonstrated in
various studies involving more than 1000 patients
[32—34].

The normalizing effect of trimebutine on gas-
trointestinal motility throughout the gastrointes-
tinal tract and the anti-inflammatory effect of
Trimedat® explain its positive effect on symptoms
of gastro-esophageal and duodenogastric reflux
[43, 44]. A meta-analysis of clinical trials showed
that trimebutine is more effective than itopride
and acotiamide in the treatment of functional dys-
pepsia and as effective as domperidone and meto-
clopramide, but unlike the latter, it is suitable for
course administration [31].

Resolution of the Expert Panel

1. Low-grade inflammation associated with
the development of visceral hypersensitivity and
impaired motility plays a significant role in the
pathogenesis of functional gastrointestinal diseas-
es. The features that characterize such inflamma-
tion include an increased content of activated mast
cells and eosinophils, T-helpers 2 and T-helpers 17
against the background of decreased permeability
of the epithelial barrier.

2. The entry of proinflammatory mediators into
the blood in functional gastrointestinal diseases
can contribute to the development of extraintes-
tinal symptoms, including those from the central
nervous system (asthenia, headache).

3. Common mechanisms of the pathogenesis of
functional gastrointestinal disorders serve as the
basis for the frequent combination of various func-
tional diseases in one patient.

4. Functional diseases of the biliary tract may
contribute to the development of organic lesions
(cholelithiasis, recurrent acute, chronic pancreati-
tis) or aggravate the course of concomitant organ-
ic diseases of the gastrointestinal tract (for exam-
ple, contributing to the development of secondary
exocrine pancreatic insufficiency in patients with
chronic pancreatitis).

5. Trimedat® has a multitarget effect on the
main pathophysiological links of functional disor-
ders of the gastrointestinal tract due to the nor-
malization of motility and visceral sensitivity and
due to the anti-inflammatory effect, which con-
tributes to the complete elimination of symptoms
and the achievement of stable remission in irri-
table bowel syndrome, functional dyspepsia, dys-
function of the gallbladder and sphincter of Oddi
and their combination.

6. Further studies of the anti-inflammatory and
neuroregenerative effect of Trimedat® in functional
disorders of the gastrointestinal tract are advisable.
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