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Comparative characteristics of the relative abundance of bacterial
taxa at the genus and species levels in patients with functional
constipation and the control group. See pp. 88—97
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«Poccuiickuii skypHaJ racTpOIHTEPOJIOTHH, TeIlaTOJOTHH, KOJOIPOKTOJOTHI Y SIB-
JsieTcsl o(pUIMaTbHBIM HAaydHBIM u37aHeM OO6IIEepPOCCUiiCKOil O6IIECTBEHHO opra-
Hu3auu «Poccuiickasi TacTpOIHTEPOTIOTUYECKAsT accorualusy. VapopMaimio o ie-
14X, crpykrype u pedarenbnoctu PI'A cM. na caiite www.gastro.ru.

[TaptHepamu «Poccuiickoro xypHaja TacTPO3HTEPOJOTHH, TelaToJOTUH, KO-
JlonpokTosioruny sapisiorcss Oo61repoccuiickast o6lecTBeHHass opranu3anusi «Poc-
cuiickoe o6uecTso mo maydenuio nedenn» (POIINII; https://rsls.ru) u Hayu-
HO€ COOOIIECTBO MO COAENHCTBHIO KINHUYECKOMY M3YYEHHI0 MUKPOOGMOMA YeJIoBeKa
(HCOMM; https://merbm.com).

[Menp «Poccwiickoro sKypHaja TaCTPOSHTEPOJIOTHH, TelaToJOTHH, KOJIOIPOKTOIO-
> — 00eCIIeUnTh YnuTaTe el aKTyaJIbHON U JJOCTOBEPHOI MH(MOPMaIeil B 06JacTi
TacTPOHTEPOJIOTHH, TENaTOJOTUH, KOJOINPOKTOJOTUN, & TaKXKe CMEKHDBIX KJIMHHUYe-
CKUX U (PyHJAMEHTAJIbHBIX AUCIUILUINH. sKypHas paccuMTaH He TOJbKO Ha CIIEIH-
AJTMCTOB-TACTPOIHTEPOJIOTOB, A6IOMHUHATIBHBIX XHPYPIOB, KOJOIPOKTOJIOTOB, Bpayeii-
9H/IOCKOMICTOB, HO W TEPAIeBTOB, TeAUaTpoB, Bpaueil obiieil mpaktuku. OG30pbl,
OpUTHWHAJIbHBIE MCCIEIOBAHNS, KINHIYECKHE HAOIIOMEHNS TIPE/ICTABJISIOT HOBEHIINE
JOCTHKEHNS TAaCTPOIHTEPOJIOTUN W TIPAKTUYECKUI OIBIT JUATHOCTUKU U JICUEHUS 3a-
6OJIEBAHWI JKeJTyTOYHO-KHUIIIEYHOTO TPAKTA, TIEYEHN U TOJKETYI0YHON JKeTe3bl.

Henp «Poccuiickoro sxypHajia TacTPOIHTEPOJIOTUH, TENATOJOTUU, KOJOIPOKTOIO-
TUi» — MPEIOCTABUTH BpauaM OObEKTHBHbIE HCTOYHUKY MH(OPMAIMN JJIS HETIPEPHIB-
HOTO MOCJIEUIIIOMHOTO 06pa3oBaHusi, B TOM 4HcJe 6arofaps mapraepctBy ¢ Hammo-
HAJBHOI MIKOJIOH racTposnTeposiornn, rematoiornn PTA (www.gastrohep.ru).

«Poccuiicknii XypHaJa TacTPOIHTEPOJIOTHH, TENaTOJOTHH, KOJOIPOKTOJIOTANS
MyOJIUKyeT I O3HAKOMJIEHHS] NMIMPOKOW MeAMIMHCKON ayantopuun KimHuveckue
pexoMmenzaaiuu Poccuiickoil TacTpOIHTEPOIOTHYECKON acCOIMAlUKA MO BeIEeHUIO Ta-
IMEHTOB C PA3JIMYHBIMU 3a60/I€BAaHUSIMU OPTaHOB NHUIEBAPEHNs, pa3pabaTbiBaeMble
moJi aruioll MuHucTepeTBa 31paBooxpaHenusi Poccun.

«Poccuticknii xxypHaJa TaCTPOIHTEPOJIOTHH, TEMATOJIOTUH, KOJIOIPOKTOJIOTAN W3-
JIaeTCsT Ha PYCCKOM sI3bIKe W TpeJHa3HavyeH /i Bpadeid B Poccuiickoit Denepannn,
crpanax CHI u Bo BceM Mmpe. MbI mepeBOANM HA AHTJAUNCKUN S3BIK HE TOJBKO
abCTPaKThI, HO W co/lepKaHue Tabaul] U pucyHkoB. ;KypHam npuHumaer K my6Jin-
Kalli¥ PYKOIIUCH, IIPUCJIAHHbIE HA aHTJIMIICKOM $I3blKe, U MbI ITAHUPYEM YBEJIUYUTD
YUCJ0 MyOTMKAIUI HAa AHTJUICKOM SI3bIKE JIJISI IPUBJIEYEHUS MEKIYHAPOIHON Me-
JIMIITHCKON YATATeTbCKON ayAuTOPHH.
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PEKTOP KJIMHUKU IPOIEJEBTUKH BHYTPEHHUX O60JIe3HEH, racTPOSHTEPOJOTHH M TelaTo-
gormn uM. B.X. Bacmrenko, @I'AOY BO «IlepBorit MoCKOBCKHIT TOCyJapCTBEHHBIIN
MeauumHckuii yausepenter uM. .M. CeuenoBa» (CeueHoBckuii YHupepcuter) MuHNU-
crepcTBa 3/paBooxpanenus: Poccuiickoit Degeparun, Mocksa, Poccust

3amecmumenu 2¢1a6H0O20 peaalcmopa
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Llenb: paccMOTPETb KIOYEBLIE AAHHBLIE O POAN HAPYLLEHN MOTOPHOM DYHKUMKW XENYO0YHO-KMLLEYHOrO TpakTa B na-
TOoreHese yHKUMOHaNbHbLIX U OPraHNYECKNX 3aD0NEBAHNIA U 3HAYEHVE aKOTUAMMAA B KOPPEKLIMM JAHHBLIX HAPYLLEHWIA,
npencTaBUTb PE30JIOLMI0 COBETA 3KCNepToB POCCUIMCKOM raCTPO3HTEPOIOrMYecko accoumaummn n Poccuinckoro o6-
LL,eCTBA HEPOracTPO3HTEPONOr NN N MOTOPUKN.

OCHOBHbI€ NOJMIOXXEeHUs1. HapyLLeHNs MOTOPUKU XeNyA04YHO-KMLLEYHOrO TpakTa SBASIOTCS KOYEBLIM MaTOreHETNYE-
CKVIM 3BEHOM, OMpPeaensioLLM pasBUTUE N KIIMHNYECKOE TEYEHME LLIMPOKOIo CnekTpa 3aboneBaHnin. PyHKLIMOHAbHaSs
amcnencua n ractpoadodareansHas pedniokcHasi 601E3Hb OTIMYAIOTCS BbICOKOW PAacnpOCTPaHEHHOCTLIO, a ABura-
TeJIbHbIE HAPYLLEHWS], TAKME KaK HapyLLEHNE aKKOMOZALMN XeyaKa 1 ero 0TCPOYEHHOE OMOPOXHEHME, 0OYCNaBIMBaOT
MX YaCTOE COYETAHVE Y OAHOroO nauveHTa. [nsa papmakorepanum atnx 3abosieBaHui CyLLECTBEHHOE 3HAYEHVE UMEIOT
npenapartbl C NPOKUHETNYECKMM 3 dekToM. AKoTramug, obnagaeT foKa3aHHbIM NMPOKMHETUHECKUM OENCTBUEM, YyY-
LIAET akkOMOJAUMIO U OMOPOXHEHWE XENyaKa, CHUXAET BbIPAXEHHOCTb CUMMTOMOB MOCTNPaHAMASILHOMO ANCTPECC-
CUHOPOMA N COYETaHHbIX MPOSIBIEHNIA racTpo33odareasibHol pedniokCHoM 6051e3HM. B MHOroLEHTPOBOM POCCUINCKOM
MCCNEeAOBaHNM OTBET Ha TEPANUIO akoTMaMmnaoM oTMedeH y 74,1 % naumeHToB ¢ nocTnpaHananbHbiM OUCTPECC-CUH-
npomom npotme 51,9 % B rpynne nnauebo (p < 0,001). HapyLueHnss MOTOPUKN 1 UX CBSI3b C FraCTPOUHTECTUHABHBIMN
cumnTomMamm npu H. pylori-accoummpoBaHHoOM gncnencumn, pedtokc-racTpmuTe M ayTOMMMYHHOM racTpuTe, TEpanesTu-
Yyeckre MepOornpUATAS MO KOPPEKLIMN STUX HAPYLLIEHWIA 1 IMKBUAALMW CUMITOMOB TPEOYIOT AaSIbHENLLNX MCCNELOBAHIA.
3aknouyeHue. [JanbHenwme nccneoBaHnsa HapyLweHWin ABUratenbHom QYHKUMN XENYA0UYHO-KMLLEYHOrO TpakTa no-
3BOJIAT PACKPbITh NAaTOreHe3 psiaa GyHKUMOHANBHBLIX M OPraHUYECKMX FraCTPOSHTEpoOsiormyeckmx 3abonesaHnin. CoBo-
KYMHOCTb [aHHbIX MEXAYHAPOAHbIX M OTEYECTBEHHbIX UCCNEN0BAHUA NOATBEPXAAET KINMHUYECKYIO 3(DPEKTUBHOCTD
1 6e30nNacHOCTb akoTMamMuaa, a ero BK/IIOYEHVE B HALMOHANbHBLIE KIIMHUYECKME PEKOMEHAALMM 0OOCHOBLIBAET Npu-
MEHEHWE npenapaTta y NauMeHToB ¢ GYHKLMOHANLHOW AMCNENCUEN N HAPYLLEHMSIM MOTOPWIKM XenyaKa, B TOM Yyucne
npwv coYeTaHnn ¢ racTpoasodareasibHol pedtokKCHOM 601e3HbIO.

KnioueBble cnoBa: raCTpoOMHTECTUHANIbHAS MOTOPUKA, GYHKUMOHANbHAs AUCNENCUsl, NOCTNPaHananbHbI ANCTPECC-
CUHOPOM, racTpoadodareansHas pedniokcHasi 60ne3Hb, akoTuamMua, PedoKC-racTpuT, ayTOUMMYHHbI FacTpUT
KOoH)NUKT nHTepecoB: aBTOPbI 3as9BNSIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ans untnpoBaHua: VeawkuH B.T., Maes W.B., TpyxmaHos A.C., JlanuHa T.J1., JonrywwuHa A.U., 3onbHukosa O.10., OcuneH-
ko M.®., PymsHuesa [.E., CumaHeHkos B.U., CtopoHoBa O.A., XnbiHoB U.B., LlykaHos B.B. Bo3MOXHOCTU dhapMakoiormyeckom
KOPPEKLMU HAapYLLEHW T MOTOPUKN XENYA0YHO-KULLEYHOr O TpakTa. POCCUIACKNIA XypHa raCTPO3HTEPOSIOr NN, renaToNiornm, Kono-
npoktonorun. 2025;35(4):7-17. https://doi.org/10.22416/1382-4376-2025-35-4-7-17
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Potential of Pharmacological Correction of Gastrointestinal Motility Disorders
Vladimir T. lvashkin’, Igor V. Maev?, Alexander S. Trukhmanov', Tatiana L. Lapina1*, Anastasia |. Dolgushina?3,
Oxana Yu. Zolnikova', Marina F. Osipenko#, Diana E. Rumyantseva', Vladimir I. Simanenkov®, Olga A. Storonova',
Igor B. Khlynov®, Vladislav V. Tsukanov’
"|.M. Sechenov First Moscow State Medical University (Sechenovskiy University), Moscow, Russian Federation
2 Russian University of Medicine, Moscow, Russian Federation
3 South Ural State Medical University, Chelyabinsk, Russian Federation
4 Novosibirsk State Medical University, Novosibirsk, Russian Federation
5 North-Western State Medical University named after I.I. Mechnikov, Saint Petersburg, Russian Federation
6 Ural State Medical University, Yekaterinburg, Russian Federation
” Federal Research Center “Krasnoyarsk Science Center of the Siberian Branch of the Russian Academy of Sciences”,
a Separate Subdivision of the Research Institute of Medical Problems of the North, Krasnoyarsk, Russian Federation

Aim: to present key data on the role of gastrointestinal motility dysfunction in the pathogenesis of functional and or-
ganic diseases and the importance of acotiamide in the correction of these disorders and to introduce a resolution
of the expert council of the Russian Gastroenterological Association and the Russian Society of Neurogastroenter-
ology and Moaotility.

Key points. Gastrointestinal motility dysfunction represents a key pathogenetic factor that determines the develop-
ment and clinical course of a broad range of diseases. Functional dyspepsia and gastroesophageal reflux disease
are highly prevalent conditions, and motility impairments, such as impaired gastric accommodation and delayed
gastric emptying, account for their frequent co-occurrence in the same patient. For the pharmacotherapy of these
diseases, drug products with a prokinetic effect are of substantial importance. Acotiamide has a proven prokinetic
effect, improves gastric accommodation and emptying, and reduces the severity of symptoms of postprandial dis-
tress syndrome and overlapping manifestations of gastroesophageal reflux disease. In a multicenter Russian study,
aresponse to acotiamide therapy was noted in 74.1 % of patients with postprandial distress syndrome versus 51.9 %
in the placebo group (p < 0.001). Dysmotility and its association with gastrointestinal symptoms in H. pylori-associ-
ated dyspepsia, reflux gastritis, and autoimmune gastritis, as well as therapeutic measures to correct these disorders
and alleviate symptoms, require further research.

Conclusion. Further research into motility disorders of the gastrointestinal tract will help to elucidate the pathogen-
esis of a number of functional and organic gastroenterological diseases. The body of evidence from international
and local studies confirms the clinical efficacy and safety of acotiamide. Its inclusion in national clinical guidelines
justifies the use of the drug product in patients with functional dyspepsia and gastric motility disorders, including
cases in combination with gastroesophageal reflux disease.

Keywords: gastrointestinal motility, functional dyspepsia, postprandial distress syndrome, gastroesophageal reflux
disease, acotiamide, reflux gastritis, autoimmune gastritis
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23 mas 2025 r. 1moJl PYKOBOICTBOM aKaJeMHUKa
PAH, mnpe3sugenata Poccuiickoil racTpOHTEpPOJIOTH-

Tak 1 (YHKIMOHATbHbIE PACCTPOICTBA — PACCTPON-
CTBA B3aMMOJIEHICTBUS <« KeJyJOYHO-KUIINEUHbIH TPaKT

yeckoint acconmaiuu B.T. MBamkwHa cocTtosijicss co- — Mo3r». Ha 3aceJaHuM COBE€Ta JKCIIEPTOB ObLIN

BeT aKciepToB Accormaiiuu 1 Poccuiickoro o6iecTBa
HelporacTposHTEPOJIOTUN U MOTOPHKH <«Posb Hapy-
NIeHUuHl MOTOPHOH (DyHKIIMU B Pa3BUTUU 3a00JIeBAHWIT
KTy IOYHO-KHUIIIEYHOTO TPAKTa.

OcHOBHBIMU ~ (DYHKITMSIMA  MOTOPUKH  TIATIEBAPU-
TEJBHOTO TPaKTa CJIyKaT obecreueHne MPOITYJIbCUB-
HOTO TIPOJBIDKEHUS IHUINU, ee CMeNIMBaHWe C Iulle-
BapUTEIbHBIMU CEKpEeTaMH, [OCTaBKa CyOCTPaTOB
st abcopOiuu, TpeoTBpallleHue  PeTPOrpaHOro
nepeMeleHnsT M 3BaKyalllsl HellepeBapeHHBbIX OCTar-
koB [1]. Te wuau wuHbIE paccTpOCTBA MOTOPUKHU
JKeJTyI0YHO-KUIIIEYHOTO ~ TPaKTa MOTYT BBICTYNATb
3HAUYMMBIMHU MATOT€HETHYECKUMHU (DaKTOpaMu, CIOCO0-
CTBYIONIIMMY PAa3BUTHIO MHOTHX T'aCTPOIHTEPOJIOTHYE-
ckux 3abosieBanuii. K rpynme 3aGoseBanuii ¢ tep-
BUYHBIM HapylIeHHeM MOTOPHKH IHIIEBAPUTETbHOTO
TpPaKkTa OTHOCATCS KaK OpraHmdyeckue 3a00JeBaHMUS,

IIpe/ICTaBIECHDI KJIIOYEBbIe JaHHBIE O POJU HapyIIeHni
MOTODHOI (DYHKIMM KeJIyJOYHO-KUILIEYHOIO TPaK-
Ta B HaToreHe3e (PYHKIIMOHAIbHBIX U OPTaHMYECKHX
3a60JIeBaHNIl ¥ PACCMOTPEHO 3HAYEHHe aKOTHaMH/a
B KOPpeKIMM JaHHbIX HapymeHuil. OcHOBHOe BHUMa-
HHUe 9KCIIEePTOB ObLIO y/eTeHO (PYHKIMOHAJIBHON JIHC-
nerncun (D) u ractpossodareanpHoil pedrOKCHO
6osesun (TOPBH).

(I)YHK].IHOHaJIbHaﬂ AUCIIEINICUA U HAPpYUHICHUE
MOTOPHKH KE€NYAOUYHO-KHUIICYHOIO0 TPAaKTa

D] aBasgercss caMbiM PaCHpPOCTPAHEHHBIM TacTPO-
JIyOJIeHAJbHBIM  (DYHKIIMOHAJBHBIM — PACCTPOHCTBOM,
YacToTa KOTOPOTO, COTJIACHO OOIEMUPOBBIM JIaH-
HBIM, B TIOTYJISIIIAN 110 WHTEPHET-OMPOCAM JOCTUTAET
7,2 % (7,1-7,4 %), a mo onpocam Ha aomy — 4,8 %
(4,5-5,1 %). Ilo xauHnmyeckuM Bapuanrtam O]
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aHKEeTHpYyeMble PpacHpelemIuch CaeayonmM obpa-
30M: Ha TOCTIIPAHIUAIBHBIA JIUCTPECC-CUHAPOM IPHU-
moch 66,6 u 59,5 %, Ha cuHApPOM GOJM B IIHUra-
crpun — 15,3 u 28,1 %, Ha MX coueTaHue 18,1
u 12,4 % (corysacHO MHTEPHET-OMPOCaM U OTpOcaM
Ha JIOMy COOTBETCTBEHHO) [2].

[Marocdusuonoruss /] MHOrOrpaHHAa U BKJIOYAET
CJIOJKHOE B3aMMOJIENICTBUE W B3aUMOBJIUSHUE Pa3Jiiy-
HBIX (hakTopoB. K HUM OTHOCATCS HApYIIEHHS MOTO-
PUKH SKETyZOYHO-KUIIEYHOTO TPAaKTa, BUCIEPATbHAS
TUTIEPUYBCTBUTEIBHOCTD, M3MeHeHne GapbepHOi (HyHK-
UM W MHUKPOOWOTBI SKETyJIOYHO-KUIIEYHOTO TPaKTa,
JIUCPETYJISIIAS UMMYHHON CHCTEMbI W HapYIIeHHs B3a-
UMOJIEUCTBUST «>KeTyIOYHO-KUTIEYHbI TPAKT — MO3T»
[1, 3—5]. /IBurartesbHble HapyIIeHUs pPacCMATPUBAIOT-
Cs1 He TOJIbKO KaK BasKHellne 3BeHbst maroreHeda D/],
HO ¥ KaK MUIIEHU TSI MeIMKAMEHTO3HOTO BO3/IEHCTBIS
ITPOKMHETUKOB [IPU JIEYEHUU 3TOTO IMUPOKO PACIIPOCTPa-
HEHHOTO paccrpoiictBa [6, 7].

Ixcneptbl O6beauHenHoro EBporeiickoro obiie-
cTBa ractposnTteposiornu u EBporeiickoro o6iiectBa
HEIPOTACTPOIHTEPOJIOTHA U MOTOPUKH B KOHCEHCYCE
mo ®J] B KauecTBe JOKA3aHHBIX MMATOMUINOJIOTHYE-
CKUX MeXaHM3MOB 3a00JIeBaHWS Ha3BaIM HapyIIieHWe
AKKOMOJIAIINHY JKeTyKA U 3aMe/IJIEHHOe OTIOPOKHEHWe
xKemyaka [8].

Peakinst akkoMoOJAInu >KelyIKa — 3TO (HDU3HOJIO-
TUYECKWIA TIportece paccaabiaeHuns (PyHAATBHOTO OT/iesa
JKeTyJTKa TIOCJIE €IbI, UTO TO3BOJISIET TIUIIE 3a/1€P5KUBATD-
cs1 B 910l o6aact. Hapyierne akkoMoaliin — OTCYT-
CTBUE AJIEKBATHOTO TMOCTIIPAHAMATIBHOTO paccaabIeHus
MPOKCUMATBHOTO OT/IeNIa KeIyAKa ¢ ObICTPBIM TIOTa-
JTAaHWEM NI B aHTPAJIBHBIN OT/IEJ, €r0 PacTSLKEHUEM
M Pa3BUTHEM CHMIITOMOB TIE€PETOJHEHUST B SIUTACTPUH
U PaHHErO HACBIMIEHHUS. DTO JBUTATENTbHOE HapYyIIEeHEe
obuapyskuBaercs npu D/ B 15-50 % ciayuaeB u Mo-
JKeT HaGIIoaThCsl He TOJBKO TP MOCTIPAHANATHHOM
JINCTPECC-CUH/IPOME, HO U TP CUHApPOME GOJIM B 3IH-
TacTpUM M UX COYETAHUH. 3aMelJIEHHOe OMOPOKHEHUE
JKEMyTKA PAcCMAaTPUBAETCS KaK TPAJUIMOHHAS TPHIH-
Ha passutusi cumintoMoB AD/I. 3azep;kka ONOPOSKHEHNUS
JKesyzika mokasana npuMepHo y 30 % marmentoB ¢ D/
U OJTHOBPEMEHHO CJIY;KUT XapaKTEPHBIM MPH3HAKOM Ta-
crpomnapesa [5, 8]. Tacrpomnapes orpe/essiercss UMeHHO
KaK 33JIepsKKa OTIOPOKHEHUST JKeYAKA PH OTCYTCTBUH
MEXaHWYECKOTO TPENSATCTBUsA. /[MarHo3 HapyleHust
OTIOPOKHEHUS JKETy/IKa MOXKeT OBbITb MOATBEPIKIEH
mpu  330(paroracTposyoIeHOCKOTINH,  YIbTPA3BYKOBOM
UCCIEI0OBAHNY, CIUHTUTPAbUU U CIENUATbHOM JIbIXa-
TesabHOM TecTe [9].

CuieiyeT OTMETUTD, YTO OTCPOYEHHOE OTIOPOKHEHIE
JKeJTyIKa W HapylieHne aKKOMOJAIUN He BCer/ia acco-
IIMUPOBAHBI C Pa3BUTHEM CUMIITOMATHKK. Koppessiiust
MEXIY CKOPOCTBHIO OMOPOKHEHUS >KeNyJKa W Xapak-
TEPOM WJIN TSKECTbIo cuMiitoMoB 1ipu /] okaszasach
HeyOenuTesabHoM [5, 8, 10]. UccrenoBanne, BKIOYAB-
nree 6oJiee 900 MAMEHTOB ¢ CUMITOMAMHU CO CTOPOHBI
BEPXHUX OT/EJOB XKETYI0YHO-KUIIEYHOTO TPAKTa, T0-
Ka3aio, 4To dYepe3 Toj HaOMOJeHUs M3MEHEHUs pe-
3yJIbTATOB TECTOB Ha OMOPOKHEHUE KETYIKA TIPUBEITH

K IIepecMOTpy [uarHosa ¢ ractpomnapesa Ha @/l u Ha-
0060pOT y TPETH MAIMeHTOB. BakHO OTMETHTD, 4TO 3Ta
pexJyaccuduKalysa AUarHO30B He COBIaJaia o 3Ha-
YUMBIMY U3MEHEHUSIMH XapaKTepa UM TSKECTH CHMII-
toMoB [10]. Takum o6pasoMm, Mexay TacTporape3oM
n D/l HabmogaeTcss 3HAUYNTETbHOE COBIA/ICHIIE CHMII-
TOMOB, U UX AuddepeHINaTbHBIN JUarHO3 IIpe/ICTaB-
JIeT aKkTyaJbHYyI0 mpobiemy [9].

B acnekre passutusg D/l Henab3d He yHOMSHYTD
TUIIEPCEHCUTUBHOCTb K PACTSDKEHUIO JKEIy[dKa, KO-
TOpPYIO 9KcnepTbl EBporeiickoro obmiectBa Helpora-
CTPOHTEPOJIOTUN W MOTOPUKU TIEPEYNCTUIN B YHC-
Jle JIOKa3aHHBIX 11aTO(U3NOJOTHYECKIX MEeXaHH3MOB
[8]. IloBblilieHHAS YYBCTBUTEJNBHOCTD K PACTSIKEHUIO
JKeqyKa ycraHoBjieHa y 34—65 % mnarentoB ¢ D/I.
'mmepuyyBCTBUTENBHOCTD TIPOSIBISIETCSI KaK BOCIIPHU-
STHe HOPMAJbHOW AaKTUBHOCTH JKeJIyAKa, HaIpuMep
HAIIOJHEHUs JKeIyJKa BO BpeMs elbl, KaK JUCKOM-
dopTrHOIt Wan 6OJIE3HEHHOMH, YTO CJAYKUT TPUYUHON
cumntoMoB D/]. TuepceHCUTHBHOCTD K PACTSIKEHNIO
JKeTyIKa accolMupoBaHa ¢ 6ojiee BBICOKOW 4YacTOTOM
MOCTIIPAH/INATBHON GOJIN, OTPBIKKUA W TIOTEPU Beca,
a YCUJIEeHUE BBIPAXXEHHOCTH CHMIITOMOB KOPPEJIUpY-
€T C YBeJWYEHWEM BUCIEPAJTLHON UYBCTBUTENHbHOCTH.
CB#3b I'UIIEPUYYBCTBUTEIBHOCTH C KJIMHUYECKUM Bapu-
antoM ®/] He ycraHoBmeHa [J5, 8].

Coueranne ractpoasodareanbHoii pedaoKcHOi
60.ie3uN U (PYHKIUOHAJIBHON [UCIENCHH

lFacrpoasodareanpuasi  pedokcnas — 6osie3Hb
(TO9PB) — 310 XpOHMYECKOE OpranndeckKoe 3a6oseBa-
HUe, XapaKTepU3YIOIleecsl MEPBUYHBIM HAPYIIEHIEM
MOTOPHO-3BaKyaTOPHOW (PYHKIMKM BEPXHUX OTAEJNOB
KTy IOYHO-KHUIIIEYHOr0 TPAKTa, (PYHKIIMU TTHUIIEBO/IHO-
JKEJYJIOYHOTO TIepexojia U HAJIUIHeM NaTOJIOTHYeCKO-
ro ractpoasodareasnbaoro pediokca. Tak, npu [OPB
3aMe/IJIeHne MOTOPHO-3BAKyaTOPHOU (DYHKITUH KTy /-
Ka U HapyllleHue ero OMOPOKHEHNS BEIYT K PaCTsIKe-
HUIO CTEHOK JKEJY/IKa U YBEJIUYEHUIO BHYTPUIKETY10U-
HOTO [IABJIEHUs, YTO, B CBOIO OYEPe/b, IPOBOIHPYET
npexoasinue paccaabieHuss HIKHEro MHUIEBOHOTO
chuHKTEpA U yBEJUYUBAET KOJIUYECTBO I1ATOJOTHYE-
cKUX Tactpoasodareansbubix peduriorcoB [11]. Takum
o6pa3oM, Hapylllenne aKKOMOJAIUU SKeIyJKa U ero
OTIOPOKHEHMST  O0YCJIABJUBAIOT YacToe COYETAHUE
I'9Pb u @ y omnoro mammenta. CoriacHo MeTa-
anammsy 41,15 % (95%-HbIil JOBEpUTENBHBIN HHTEPBAT
(95% AMN): 29,46—53,93) nanuenros ¢ I'DPB umeror
cumnrompl DI, a 31,32 % (95% [AU: 19,43—46,29)
namuenTtoB ¢ M/l — cumnromer 'OPDB [12].

B uccienoBannu H. pylori-HeraTuBHBIX MAIMEHTOB
(n = 3085) dakropamu, CBI3aHHBIMHU C COYETAHUEM
D/l v Heapo3uBHOI pedIIIOKCHOI 60JIe3HU, MO CPaB-
HEHUIO C JulaMu 0e3 JAHHBIX MATOJOTHI, OKA3aJIiCh
sxeHcknit mon (ornomenme mancos (OI) — 2,08;
95% MIU: 1,24—3,52), unugexkc Maccbl Tena < 18,5
(01 = 2,87; 95% [IN: 1,56—5,07), ankoroab > 20 1/cyt
(o = 1,85; 95% JU: 1,06—3,15), BbicOKHii ypo-
BeHb TpeBoxkHOCTH (BBICOKMI Gaanm 1o mikane State-
Trait Anxiety Inventory) (OIIl = 2,53; 95% /IU:

Poc ypH ractposuTepoJt rematon koaonpokros 2025; 35(4) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(4)



10

O630pbr / Reviews

www.gastro-j.ru

1,62—4,00) [13]. B wucciregoBanuu 3281 mnammenra
¢ D/ cambiM uacTbiM 3a60JieBaHNEM, KOTOPOE CO-
yeraerca ¢ DJI, okazamach ['DPB (50,69 %). Pexe
6bL7I0 ycTaHOBJIEeHO codetanune MD/] ¢ cuHApPOMOM pas-
apaskenHoro kumednuka (21,46 %) u pyHKIMOHATD-
M 3anopoM (6,03 %). MakTopaMm PUCKa, aCCOLU-
npoBaHHbIME ¢ couetanueM D/ ¢ TOPB u apyrumm
(pYHKITMOHATLHBIMI PACCTPONUCTBAME TI0 CPaBHEHWIO
¢ HasmmureM TosbKO D/, ObLIM crapuiuii BO3pacr,
SKEHCKUU TI0JI, HU3KWI WH/IEKC MacChl TeJa, HaJTmyue
B aHaMHe3e TacTPOIHTEPHUTA, TPEBOKHOCTD, [elpec-
cust m Ioxoe KadectBo cHa [14]. B espomeiickom
HCCJIE/IOBAHUN TPEBOXKHOCTD U JIETIPECCHS] TaKsKe OKa-
3a7Mch cBsI3aHbl ¢ codetaHneM D/l n HeIPO3UBHON
pediokcuoit 6onesnn [15].

OpurnHaIbHBIE JaHHBIE OLLTH MOJyYeHbl TPH MPO-
BeJICHUNU y HAIMeHToB ¢ coyetanueM /I, ycraHoBJeH-
HoIi corslacHo PuMcknM kpurepusim IV, 1 pedpmiokcHBIX
CHUMIITOMOB He TOJIbKO 330(haroracTpo/yoJeHOCKOINH,
HO " pH-uMmenaHcOMETpUM W MaHOMETPUU THUIIEBO-
Jla BBICOKOTO paspenieHusi. B 28,7 % ciydaeB B aTOM
rpymme Oblla J0CTOBepHO moAaTBep:kaeHa [OPH —
BBISIBJIEHBI 9PO3UBHBIN 330darur crenenn B mo Jloc-
AHKeTeCCKON KaaccmUKAIIN WA BpeMs TOJBEpP-
JKEHHOCTH MHIIEBOJIa KUCA0Te > 4,2 %. Y malueHToB
6e3 00BeKTHBHOTO TOATBepXKAeHUsS [OPB mpu wuH-
CTpyMeHTaJIbHOM o6cienoBannu B 55,1 % ciy4aeB
OPUYUHON PedIIIOKCHBIX CUMITOMOB ObLTa (DYHKIIHO-
HaJubHasl u3xora, B 16,2 % — TUIEPCEHCHTHBHOCTDH
K pediorcy [16]. ITu manHbIe MO3BOSAIOT TO-HOBOMY
onenuBath codetanne M/ ¢ cumnTomamu pedJiokca
U OTIPEIEJISIOT JaJbHeHIe TepCIeKTHBBI CCIe[0Ba-
HUll A5 pa3paboTKMU IIePCOHATM3UPOBAHHON pPa3HO-
CTOPOHHEN MOjieJin BeJeHnsT TaKuX maiueHToB [17].

CuMnToMbI AUCIIEIICHUA
U TaCTpUT paSJIII'{HOfI I9THOJIOTUHN

Hucnencusa, pynxuuonarvnasn

ducnencus u H. pylori

Hokman Kunorckoro KoHceHCyca MO  XeTHKOOAK-
TEPHOMY TracTputy y3sakonws tepmun <«H. pylori-
acCOIMMPOBAHHAS JUCIENCUsT», TAaKOW BapHWaHT JHC-
MENCHM  PACCMaTPUBAETCSI KaK OT/AebHAsT eJUHUIA
(distinct entity). ¥ H. pylori-no3uTuBHBIX HalueH-
TOB C JUCIIENICHEIT CUMIITOMBI MOTYT ObITh BBI3BAaHBI Xe€-
JINKOGAKTEPHBIM TACTPUTOM B CJIy4ae, eCyid YCIIelHast
IPAJUKAINS COMPOBOXKIAETCS YCTONUNBOI peMuccueii.
[unarnosz M/] ycranasamBaercs, ecau AMCIENTHUYECKIe
CUMIITOMbBI COXPAHSIOTCS TOCJIE ATHOJOTUYECKOTO Jieue-
Hus GakrepuansbHoro racrputa [18]. Maacrpuxrckuit
KoHceHcyc VI KoHCTaTHpyeT, 4To Tiepell yCTaHOBJIEHN-
eM JIocToBepHOTO auarHo3a D/l HeoO6XOAMMO HMCKJIIO-
unth H. pylori-accoruupoBannbiii ractpur [19].

CoriacHo cucreMaTHyecKoMy 0030py TI0 OIleHKe
s dexTuBHOCTH dpasuKaontoil tepanuu H. pylori
B JleueHnn (PYyHKIIMOHAIBHON JAUCIIENICUU TIPH aHAJN3E
29 kauHuyeckux ucciaenoBanuili (n = 6781) mokasa-
HO, YTO 3PAJNKANMOHHAS Teparusi JOCTOBEPHO 3(-
(dextuBHEE A1 Npekpamenus (YUCI0 GOMBHBIX, KO-
TOPBIX HEOOX0AUMO Jeuntb, — 14; 95% AM: 11-21)

i ymenbiienust (4ncio 60JbHBIX, KOTOPBIX HEOOXO-
nuMo aeuutb, — 9; 95% JIN: 7—17) nucnentudyeckux
skano6. TakuMm o6pazoM, 6bLIO MOKA3aHO, YTO MOJIO-
JKUTEJNBHBIH 2 PeKT aHTUXEINKOOGAKTEPHON Tepanun
y 6OJbHBIX (YHKIMOHATIBHOW [UCIIETNICHell CTaTHCTH-
YeCKN 3HAYUMBINA, XOTS M He3HaunTeabHbIi [20].

Hesnb3s He OTMETUTD, YTO IPUYUHBI M MEXAHU3MbI
BO3HUKHOBEHUSI CUMIITOMOB JUCIIETICUU TTPU HATMYNH
H. pylori v nx ncye3HOBEHMsI WM EPCUCTEHIHU TIO-
cJie ApasuKaIy WHQPEKIMOHHOTO areHTa He PAaCKpPbI-
TBI ¥ IIPOOJIKAIOT CJIYKUTb NPEIMETOM [HCKYCCHI
n wuccjaenoBanuii. IlporHoctmyeckue ¢GakTOpbI, KO-
topbie no3posstior uddepennupoars H. pylori-
acconnnpoBaHHyto aucnerncuio ot D/ 1o mposeneHns
IPAIUKAIMOHHON Tepamnuu U MOCIEAYIONIEro IIeCTH-
MECSYHOTO Tiepuojia HaOIIOJIeHNs, HE yCTAHOBJIEHBI
[18]. TpamguimoHHo B KayecTBe MPUIMHHBIX (HAKTO-
POB JHCIENTUYECKUX CHMITOMOB PAacCMATPUBAIN Ta-
Kue m3MeHeHus!, cBsidanubie ¢ undekunein H. pylori,
KaK TIepecTpoiika CEeKPETOPHOH (MYHKIMH >KeJyaKa
U XPOHUYECKOE BOCIAJIEHWE TaCTPOAYOJEeHATbHOIT
CJM3UCTON 000JI0UKHU, BKJIIOYAs BOCIAJeHUe HU3KOUI
creneny, MHPUIbTPAINIO 3HTEPOXpoMabUHOTOT06-
HBIMU W TYYHBIMHU KJeTKamu [21].

Henprit psag ucciaenoBaHuil MOATBEPKAAIOT, YTO UH-
exums H. pylori 3ame/yisier ONOPOKHEHUE JKETY/IKA.
B. Liu et al. B akcnepuMeHnTe Ha MbIMAX C/EJATH TIO-
MBITKY PACKPBITh MEXAHW3M, JIEXKAIIWiA B OCHOBE 3TO-
TO SIBJEHUS: 10 CPABHEHWIO C HEMH(UIMPOBAHHBIMU
MbinaMu y H. pylori-nmo3uTHBHBIX JKUBOTHBIX ObLIO
3apETUCTPUPOBAHO OTCPOYEHHOE OIIOPO’KHEHUE JKe-
Jynka Ha (oHe CHIKEHUS B MBIIMIEYHOM CJIO€ JKEJTy/l-
Ka kJetok Kaxass. ABTOpBI IPEANOJIONKUIN, YTO ITO
SIBJISIETCST CJICICTBUEM CHUMKEHUS aKcmpeccuu (HaxTo-
Pa CTBOJIOBBIX KJIETOK B TKAHIX JKETYAKA BCJEICTBHE
uudexin H. pylori [22]. Mmeorcs coobuienus,
yro y H. pylori-nmo3uTHBHBIX MAIUEHTOB C [MCIEICH-
ell BBISBJIEH OJHOHYKJEOTHIHBIH MOJUMOP(U3M TeHa
NapA tuna Ser70, xoropblil cHocoOCTByeT aKTHBA-
1IN HEUTPOUIOB B CJAUBUCTONH OOOTOUKE KETYIKA.
[Tpeanomnaraercs, uro nHUIBTPAIMS HEHTPOPUIAME
MBIIIEYHOTO CJIOST KETYIKA, TAe PACIOJIaraloTcs Telic-
MellKepHble MHTePCTUIMaNbHble KieTkn Kaxasns, Mo-
JKeT OBITHh CBS3aHA C HAPYIIEHNEM MOTOPUKH KEeTyIKa
y MalueHToB ¢ aucnercuei [23].

OueBUHO, YTO TIPUBHAHME CYIIECTBEHHOH pon
MuKpo6HoTsl B marorenede MJI [3, 5, 9] u umeromniue-
cs1 JaHHDbIe 06 M3MEHEHUH MUKPOOUOTHI KEeJTYIKA U JKe-
JIyZIOYHO-KHIIIEYHOTO TPAKTA B IIEJIOM TIOJ| BJIMSIHHEM
camoit undeximu H. pylori n spamukarmyu nHbeknn
[24] onpenensiior HanpaBaeHUS OIMKANIINMX HCCIET0-
BaHnii. VIHTepecHble pesyabraTbl moaydman X. Wang
et al., koropbie nokaszanu, uto 'y H. pylori-nosutuBHbIX
JIIT TI0 CPaBHEHWIO ¢ JjinmaMu Ge3 nHEKIun yaiie 06-
HAPY>KUBAETCS CUHIPOM M3GBITOYHOrO GaKTEPUATBHOTO
pocta (CUBP) B Tonkoii kumke (49,1 % vs. 24,5 %;
p = 0,019), Kak u W3GBITOYHBII POCT METAHOTEHOB
(24,5 % vs. 8,2 %; p = 0,027). Hamuuue CUBP u oco-
GeHHO HM30BITOYHOrO0 pocra MeraHoreHoB y H. pylori-
MO3UTHBHBIX MAIMEHTOB ObLJIO aCCOIMUPOBAHO ¢ GoJiee
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BBIPAJKEHHBIMU ~ TaCTPOMHTECTHMHAIBHBIME  CHUMIITOMA-
MU, oreHeHHbIME 10 ompocHuKy GSRS. WaTepecHo,
urto spagukanusi H. pylori npuBesa He TOJIBKO K YMEHb-
IIEHUI0 CHMITOMATHKH, HO u wucue3HopeHuio CUDBP
1 U36BITOYHOTO POCTa METAHOTEHOB [25].

B wu3BecTHOIT pa6oTe, KoTOpas KOHCTaTHUPYET,
YTO y YacTu B3pOcCJbIX nanueHToB ¢ D/ xapakrep-
HBIM TPU3HAKOM MOKeT OBITh [yOoJ/[eHAJIbHAS 303H-
HOUINS, KOHCTATUPOBAHO, 4YTO 3HAYMMOW CBSA3U
Mexxay nHbekuueit H. pylori u unciom so3unodu-
JIOB B JIBEHA/IIATUNEPCTHON KUIIKE HE BBISIBJIEHO
(p < 0,4), ogHako y MAIMEHTOB, HHPUIIUPOBAHHBIX
H. pylori, nabmopanoch 3HAYNTENTbHOE YBeJHUe-
HUE YHhCJa 203UHODUIOB B CIMBUCTONH 060JOUKE
JKeJIy/lKa 10 CPaBHEHUI0 € HeWH(PUIIMPOBAHHBIMU
(p < 0,001) [26]. F.J. Barreyro et al. npoananusu-
poBasu cBsizb Mexay H. pylori-acconunpoBaHHON
mucrencueii, resorunoMm H. pylori u pyojneHann-
HOH so3uHOoduIneir. 72 % H. pylori-mo3suTHBHBIX
MAlMeHTOB ¢ HOPMAJbHBIMU JaHHBIMU 330darora-
CTPOJIYOIEHOCKONIUK MMEJNH KAJ00bl, XapaKTepHbIe
JUIst cuHApoMa Gosn B smmractpun, 18 % — xapak-
TepHbIE [ TOCTIPAHANAIBHOTO JAUCTPECC-CUH/IPO-
Ma, 10 % — [ ux coueraHusi. I'mcrosormueckast
OIleHKAa XPOHWYECKOTO BOCIIAJeHUusl B JIBEHA/IIATH-
MEePCTHOH KUITKe, cJaaboil 1yoeHATbHON 203UHODU-
JINM ¥ UHTPASTUTENNATBHBIX JUMMOIUTOB HE BBISIBU-
Jga pasauunii. [eHeTnyeckre 0COOGEHHOCTH INTaMMOB
B 3aBUCUMOCTHU OT 0ipA 1 vacA He oKazaju BAUSHUSA
Ha BBIPAKEHHOCTh XPOHUYECKOTO BOCHAJIEHUSI CJIM3U-
CTOIl 0GOJIOUKM JABEHAIATUIIEPCTHON KWIITKU, YHCJIO0
903WHO(PUIOB U WHTPASIUTENUATLHBIX JTUMQOIUTOB.
JlyonenanmbHass 303WHOMUINS OKa3ajJach acCOIUUPO-
BaHa ¢ cagA-mnosoxkurenpHbIMu mtamMMamu H. pylori

(OIII = 4,2; 95% AN: 1,78-9,93) [27].

MUIIEBAPUTEIBHON CHUCTEMBI, KOTOpbIE ObLIM OI€HEHbBI
mo ompocHuKaM «7 % 7» u «Gastrointestinal Symptom
Rating Scale». K xonuy nepuoga Habmozenus (4 He-
JIeJIN) 5Ta TEHAEHINS CTaja erme Gosee BBIPaKEHHOI.
OTH M3MEeHEeHUs] CUMIITOMATUKKM HEe 3aBHUCEJM OT Hal-
yus MOCTOMOTHKA B CXeMe 3PAJUKAIIMOHHON Teparnn
H. pylori [29]. VnTepecHO OTMETUTDb, UYTO CHUIKEHUE
BBIPAJKEHHOCTH TaCTPOMHTECTUHAJIbHBIX CUMITOMOB,
B MEPBYI0 ouepeab OOJIM B SIUTACTPUHU, NMPU Ha3HAUe-
uuu L. reuteri DSM17648 kak B MOHOTEpAIlu, TaKk
U TPYM BKJIIOYEHUH 3TOTO MOCTOMOTUKA B IPAJAUKAIH-
OHHYIO TEpaNuio JOKA3aHO B IIEJIOM Psijie MCCJIe0Ba-
Huii [30—32]. YMenbineHue CHMIITOMOB IHCIIEIICUN
(Kak W APYrMX CHMIITOMOB CO CTOPOHBI KENyJIOYHO-
KHIIEYHOTO TPaKTa) MOMKET ObITh KaK CJIeACTBUEM
spaaukaimn H. pylori wiv BAMSHUS MOHOTEPAINN
L. reuteri DSM17648 ¢ dbopmMupoBaHueM Koarrpera-
toB ¢ H. pylori, tak u nupsmbiM apdexrom nocrbuo-
THKA HA TaCTPOMHTECTUHAJIbHYI0O MUKPOOMOTY H, BO3-
MOJKHO, MOTOPHKY.

Hducnencus u napywenus momopuxu

npuU AYMmoumMMyHHOM eacmpume

[IprunHBI  TACTPOIHTEPOJOTUIECKIX CHUMITOMOB
npu ayrommmyuHoM ractpute (AUT) usydeHsr Hemo-
CTaTOYHO. Y TAIIMEHTOB C BIEPBbIE YCTAHOBJIEHHBIM
muarHozoM AUWI cuMnToMbl JUCHENICUU HE SBJSIOT-
Cs PEAKOCTBIO: 3MHTacTpagbHas OOJib BCTpedyasach
B 35,3 % cJaydyaeB, UYyBCTBO IEPEIOTHEHMS OCTE
expl — B 7,1 %, u panHee Haceimenne — B 10,1 %.
JlocTaToyHO dYacTO TAIMEHTHI UCIBITHIBAIN TOITHOTY
(22,2 %), usxory (24,2 %) u peryprurarmio (12,1 %)
[33]. ¥ 379 nanuentoB ¢ AUT cuMnToMbl CO CTOPOHBI
OpraHoB THIIEBapPEHUsT BbISIBIEHBI B 56,7 % ciydaes,
u3 uux 69,8 % mMenu CUMOTOMBI CO CTOPOHBI BEPX-
HUX OT/EJIOB JKeJy0YHO-KHIIeYHOro TpakTa, 15,8 %

I/ISBGCTHO, YTO OIIpee/IEeHHbIEC MITaMMbI HpOéI/IOTI/I- — HHXHHX, a 14,4 % — CONYTCTBYIOIIIUE CUMIITOMbI

KOB U TOCTGHOTHKOB MOTYT OBITh J06ABJEHBI K 3PAIU-
KaruoHHoit Tepanun H. pylori 1jisi CHUOKEHUST 4acTOThI
HEJKeJIATeJIbHbIX SIBJIEHUI ¥ TIOBBINIEHNST 3hQeKTHBHO-
cTh aHTUreJuKoGaKkTepHoi Tepamm [19, 28]. B myun-
THI[EHTPOBOM POCCHICKOM HCCJIEIOBAHUN KOMOMHAIIUS
nocr6uotnka  Limosilactobacillus — (Lactobacillus)
reuteri DSM17648 (XeauHopM) U CTaHIAPTHON ABYX-
HeZIeJIbHON TpOiHOI Tepamn (+ [Be Hejemm MOHOTE-
pamuu nmocTéroTnKoM) y manuentos ¢ M/l yBenmumia
apdexrusrocTs spamukarmu H. pylori (96,7 % B rpymn-
e ¢ MocTGHOTHKOM 10 cpaBHeHuio ¢ 86,0 % B rpymie
TpoitHoil Tepanmu ¢ miane6o (p = 0,039)) u cHusmIA
YaCTOTy HE)KeIATeNbHbIX SIBJEHHH CO CTOPOHBI >KEy-
JIOYHO-KHIIIEYHOTO TpakTa [29].

JpajauKaioHHas — Tepamus — ObUla  Ha3HAvYeHa
H. pylori-nosutuBHBIM MaleHTaM, KOTOPbIE He MMEJN
3HAUYNMBIX M3MEHEHUIl TpH 330(haroracTpoiyoeHOCKO-
i 1 3a60JIeBaHNil, KOTOpbIe Obl OOBSCHUIN HAIMUYIE
CHMIITOMOB JIUCIIENICUH, YTO IMO3BOJIMJIO aBTOPaM paciie-
HUBATh WX Kak marmeHToB ¢ M/, ommpasch Ha COOTBET-
cTByIonMe Kputepun. K KOHIY Kypca apajnKalimoHHON
Tepamu B 0GeWX TPyINax HAGJIOJANT0Ch 3HAYUTEND-
HOe yMeHbIIIeHIe 110 CPABHEHHIO C UCXOIHBIM YPOBHEM
cimntoMoB D/ 11 GOTBITHHCTBA CUMITTOMOB CO CTOPOHBI

CO CTOPOHBI BEPXHUX W HIKHUX OTIEIOB JKeNTya0u-
HO-KUIIEYHOTO TpakTa. Jlucmencusi mo TUIy TOCT-
MPaHANAIbHOTO JUCTPECC-CHHAPOMA ObLTa CaMbIM Ya-
crbiM sirienuieM (y 60,2 % TAlMeHTOB ¢ CUMIITOMAMN).
daxropaMu, cBA3aHHBIMU C guctienicueit mpu AUT,
okaszamuch Bospact < 55 ger (OI = 1,6; 95% JU:
1,0-2,5), orcyrcreue kypenuss (OII = 2,2 %;
95% JAW: 1,2—4,0) w orcyrctBue anemun (OIII = 3,1;
95% JAN: 1,5—6,4) [34].

Accormanusg  cuMmToMoB aucrencuu  mpu AUT
¢ OCOGEHHOCTSIMH JIBUTATEJbHONW (DYHKIIMUA BEPXHUX
OT/IEJIOB JKETyIOYHO-KHUIIIEYHOTO TPAKTa HEM3BECTHA.
Opnako npu AUT nokazaHo Hajuyme OTCPOYEHHOTO
OTOPOKHEHWST JKeTyAKa. MennaHa BpeMeHH OMOPOK-
HeHusa xeayaka T% cocrasuna 127,43 mun (50—953)
y matmmentoB ¢ AUT n 81 mun (21,0—121,6) y nmann-
eutoB ¢ M/ (p < 0,001), a MexnaHa TpoIeHTa 3a-
IepsKKn depes 2 4aca cocraBmiaa 63,8 % vs. 20,2 %
(p <0,001). 3nauuMoe BIUSHEE HA BPEMSI OTIOPOJKHE-
Hus xkenyaka (TY) OKas3bIBalOT yPOBEHb CHIBOPOTOY-
Horo racrpuna (OII = 1,002; 95% M1: 1,001—1,004;
p < 0,001), xpornueckoe Bocmasenue (OIII = 3,689;
95% OW: 1,44-9,39; p < 0,001) u yseauuenue
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crenern arpoduu  CAMUCTON OGOJIOUKHU KEeTyaKa
(OIII = 8,96; 95% [ 2,98—26,93; p < 0,001) [35].

ducnencus u Hapywenus Momopuxu

npu pedaioxc-eacmpume

Pedutiokc-racTpuT  BO3HMKAeT TMPHU  JIyOJeHOTa-
CTPATbHOM  pedIIIOKCe COMEPIKIMOTrO  [BEHA/IIATH-
MEPCTHON KHUIIKKA € JKEJYHBIMH KHCJOTaMHU, JIU30-
JIEIIUTHHOM, (DepMeHTaMU CEeKpeTa IO/ KeJIyJOUHOM
JKeJIe3bl, YTO HPHUBOAUT K IMOSIBJIEHUIO KIMHHUYECKHUX
CAMIITOMOB, SHJIOCKOIMYECKUM U THUCTOJOIMYECKUM
U3MEHEHUAM, XapaKTePHbIM /I XUMHYeCKoro (peax-
tuBHOTO) Tacrputa (racrponarun) [36]. B Kuorckom
KOHceHcyce ata ¢opMa BbIJleJIeHA KaK «TaCTPUT, 06yc-
JIOBJIEHHDBII yo/leHATbHBIM pedmokcoms [18].

PasButne AYyOJ€HOraCTpaJIbHOT'O pe(l)JHOKca MO-
JKET BO3HUKATb BCJIEACTBUE HAPYIIEHUA MOTOPUKH, 006-
yCJIOBJIeHHOI'/JI XUPYyPruyecKuMu BMelIaTe/JibCTBaMu,

WM KaK TIepBUYHAS MOTOpHas MUCHYHKIMS C Hapyle-
HUEM KOOPJMHAINK JIBUTATENbHON (DYHKIMU KEJTYIKA,
JIBEHA/IIATUTIEPCTHON KWIKK, >KETYHOrO my3bipsi [36,
37]. AurpomyonenanbhHas Manomerpusi u pH-merpus
JIAIOT  BO3MOXKHOCTb ~ YCTAHOBUTD  /IyOJIEHOTACTPAIBHBIIN
pedutioke [36]. TIpu untparacrpasbHoii pH-MeTpuun myo-
JICHOTAaCTPALHBIN PeIIIOKC ONPee/sSIoT KaK yBeJmde-
uue pH B sxenyake Boire 5,0, He CBI3aHHOE € TIPUEMOM
min. /lyoeHoracTpanbHbiil peuIioKke CUMTAiOT BbIpa-
JKEHHBIM, €CJIM JUTUTENbHOCTh BCEX PedIIOKCOB MPEBbI-
maer 10 % Bpemenu mouunropuposanust pH xemyzaka.
Knunuveckue tposiByienusi pedJiokc-racTputa  He-
crietmynbl, a auddepeHnuanbHbii auaraos ¢ O/1
u OWIMapHbIMUA  (DYHKIIMOHATBHBIMI PAaCCTPOICTBAMU
MIPEICTABJISIET ONpe/ie/ieHHbIe TPYAHOCTU. PeBu3us maH-
HBIX ManueHToB ¢ auarnosoM D] (n = 262), panee ycra-
HOBJIEHHBIM corjiacHo PumMckim kputepusim 111, mosBo-
JIJIA BBIJIEJTUTH TPH IPYIIbL: «GHIHAPHAS TaCTPOIIATHS >
C JIOCTATOYHBIM KOJMYECTBOM BHYTPIIKETYIOYHON >KeJ-
yi TIpU 930(haroracTpoyo/IEHOCKONUM U THCTOJIOTHYE-
CKU UAEHTUMUITMPOBAHHON XMMITYECKON TacTpOIaThel;
«HeOWINapHasi TacTPOIATHsI» C JOKA3aHHON T'MCTOJIOTH-
YeCKM XUMHUYECKOH TacTporatueil, Ho 6e3 BHYTPHIKe-
JIYZIOUHOU KeJYU TIPU  930(DaroracTpo/yo/IeHOCKOIIH;
«0€e3 TacTpoNaTUN» C HOPMAJIBHOW CJUBUCTON 000J0UKON
JKETyJIKA TIPH THCTOJIOTMYECKOM MCCIe/IoBaHNN U 6e3 BU-
JIIMOM KeJTUM B JKeMyJIKe TIPU 230(haroracTpoyo/IeHO-
croruu. OKazanaoch, YTO Yy TIAIMEHTOB C «GUIMAPHON
ractporatueii» B 68 % ciyyaeB B amHaMHese GbLIa XOJTe-
[ICTOKTOMUSL, 110 CPAaBHEHHIO € 35 % TPH «HeOUIHAPHOI
racrporatumy u 22 % y juil «6e3 racrpomaruns [38].
Bpsin s MOXKHO COTJIacUTBCS C YCTAaHOBJIEHHBIM paHee
quarHosoM /] y 1iesoro psijja malmenToB, Kak u ¢ TIpeji-
JIOJKEHHBIMKM ~aBTOPaMH TEPMUHAMHU [T XapaKTepH-
CTUKU TIOATPYII HAIMEHTOB MO HAJIMYUIO OMJIMAPHOTO
peduiokca, HO Takas JAMArHOCTHYECKAs] W TEPMUHOJIO-
TMYECKasi Pa3HOPOJHOCTb XapaKTepPHU3YeT CJIOKHOCTD
paccMaTtpuBaeMoro Borpoca. KomceHcyc 1O auarHo-
cTuKe pedIIIoKC-TaCcTPUTa HEOOXOAUM U JIOJIKEH BKJITO-
Yyatb NoAXo/bl K auddepeHimanibiomMy muaraosy ¢ M/]
u OuaMapHbIMA  (PYHKIIMOHAJILHBIMUA PACCTPOHCTBAMH,
KaK ¥ PEKOMEHJAINK 10 MEJUKAMEHTO3HOW Teparmi,
HaIPaBJIEHHON Ha HOPMAJIU3AII0 MOTOPUKY.

AKOTHAMH/ ¥ €Tr0 MeCTO B BEJAE€HHH
3a00JIeBaHUil ¢ HAPYLIEHHEM MOTOPHUKH

Axormamuy  (akoTMaMmza THAPOXJIOPUZA TPHUIU-
JIpaTr) OKasblBaeT o6paTMMoe MHruOMpylomee aeicTBre
HAa AKTUBHOCTb AlleTUJIXOJUHICTEPA3bl U SIBJISETCS aH-
TarOHUCTOM MHIMOUTOPHBIX MYCKAPMHOBBIX PEIENTOPOB
2-TO THTA, YTO YCUJIMBAET BBICBOOOK/EHHE AllEeTUIIXO-
JIMHA W3 TPECHHANTUYECKUX OKOHYAHHIL. AKOTHaMU[L
He 1pogssger adpduunoctu Kk D,-JI0NaMHUHOBbIM U ce-
POTOHUHOBBIM PEIIENTOPaM, YTO OTJIMYAET €ro OT Me-
TOKJIONpaMu/a U Jomrepuiona. He Menee cyriecTBeH-
HBbIM SIBJISIETCSI CTUMYJIMPYIOIIee JeCTBUE aKOTHAMK[IA
Ha TPEJIMHOBYIO aKTHBHOCTD [39, 40].

TpoiiHoll MexaHU3M JeHCTBUS aKOoTHMaMuj/la C B3a-
UMOJEHCTBIEM € M,-MyCKapMHOBBIMHM aLETHIXOJII-
HOBBIMM  PeIleNnTopaMy, WHIHOMPOBAHUEM  alleTHJI-
XOJIMHACTEPA3bl W TOBBIINIEHNEM YPOBHS TpeinHa
B 9KCIIEPUMEHTAIBbHBIX HCCJIe0BAaHUSIX ObLIT Pean3o-
BaH KaK YCKOPEHHe 3aMe/[JIEHHOTO OMOPOKHEHUS Ke-
JyKa W YCUJIEHUE MOCTIPAHIUATBHON TacTpOLyo/ie-
HaJIbHOI MoTOpuKM [41, 42].

B mmane60-KOHTpOIMPYEMbIX UCCIEAOBAHUSX Y Tia-
nmerTtoB ¢ M/ ¢ MOMOIIBIO YJIbTPA3BYKOBOTO MCCJIE-
JIOBAHUS JKEJNYJIKA C MPUEMOM JKUJIKOCTH B PEATbHOM
BpeMenu [43] u ciwnTHTpadun [44] ymamoch moka-
3aTh, YTO AKOTUAMUJL YIyUIlIaeT aKKOMO/IAIINIO JKeTyaKa
M YCKOPSET OMOPOKHEHNE JKEeTyIKA.

Haxkorien cyniecTBEHHBIN ONBIT KJIUHHYECKOTO
npuMenennsi akortuamuga npu DO/l Yxe B 2014 r.
Omy6JMKOBAH METAaHaIN3, KOTOPBIA IPOJEMOHCTPU-
poBasl 3(pEeKTUBHOCTD aKOTHAMUAA TI0 CPABHEHUIO
¢ muane6o: orHocutebHbiil puck (OP) yayuuieHus
cUMIITOMOB B 1eqoM cocrasua 1,29 (95% JAU: 1,19—
1,40; p < 0,00001; I’ = 15 %). Ipu sToM akoTHa-
muz 6osee d3pEKTUBEH TPU CUMIITOMAX MOCTIIPAH/IU-
anpHOro gucrpecc-cungpoma (OP = 1,29; 95% AU:
1,09—1,53; p = 0,003; I° = 0 %) 110 CPaBHEHHUIO C CHH-
apomoM Gomu B smuractpun (OP = 0,92; 95% JU:
0,76—1,11; p = 0,39; I’ = 0 %). Yacrora Hexemna-
TEJbHBIX SIBJIEHUI NPU JIEeUeHUU aKOTHAMUJIOM He OT-
Jmgajgach ot miaie6o [45].

B Poccuiickoit Denepaiiun 6bLIO TPOBEIEHO MHO-
TOIEHTPOBOE KCCJIEJ0BaHNe, B KOTOPOE BKJIOUEHBI
389 manweHTOB C MOCTHPaHIUAIBHBIM AUCTPECC-CUH-
JIPOMOM, KOTOpbIe nosydanu akoruamuz (/lucneBukr)
100 Mr 3 pasa B JeHb WM Iiaiebo B TeueHue 4 He-
nenb. Oteer Ha Tepamuio otmeven y 143 (74,1 %)
n3 193 manmeHTOB TpyMNIbI akOoTHAMuJa IO CpaBHe-
Huio ¢ 98 (51,9 %) u3 189 narueHToB rpynubl mia-
e6o (p < 0,001). Ha done Tepannu akoTHaMuI0M
B orJinure OT Tiaine6o HaGJI0/IaJICsT TOJNHbBIN perpecc
n o0Jier4eHre TaKiuX CUMITOMOB, KaK <«IPUYUHSIONIEEe
6eCIOKONCTBO OMIYIIeHNe TepenoJHeHNs Tocae 06bIY-
HOro o0beMa MUIIHU, BAUSIONIEe HA MMOBCETHEBHYIO aK-
TUBHOCTDY, «IIPUUYNHSIIONIEe GECTIOKOICTBO OIIyTIeHIe
paHHero HachleHns (BKI0Yasg HeCIOCOGHOCTh CheCTh
OGBIYHBIN 06BEM TIHIK)» U «ITIOCTIPAH/UATBHOE B3y~
tHe B obsactu snuractpusi». Ilocie Kypca akoTnamu-
Jla OTMEYAJOCh yJydllieHHe CaMOYYBCTBUSI M KauecTBa
xusun y 172 (88,7 %) u3 194 nanueHToB 1o cpaBHEHUIO
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c 131 (69,3 %) uz 189 marmeHTOB TPYIIIBI TIAIEGO
(p < 0,001) [46].

PesysibTathl MeXXIYHAPOIAHBIX U POCCUHCKUX WC-
cJIe/IOBaHUil, JTaHHbIE MeTAaaHAIN3a CTAJ OCHOBAHUEM
JUTST BKJTIOUEHMsT aKOTHAMHUa Kak Ipernapata, o6Jsaja-
OIET0 MPOKUHETHYeCKUM 3(hQPEeKTOM, B KJIMHUYECKHE
pexkoMengain «lactput u nyonenut» Poccuiickoit ra-
cTposHTeposIoTIecKoi accommarmn (2024 r.) B Kade-
CTBE CUMIITOMATUYECKOTO JIEUEeHHS TAI[IEHTOB C XPOHU-
YeCKIM TacTPUTOM U CUMITOMaMu Auciencun (0co6eHHo
TAKUMHU, KaK TIEPeroJHEHNE B SMUTACTPUM U PAHHEE Ha-
chlllleHue), B TOM uncie B coderanun ¢ DJI [28].

Uacroe coueranune D/ nu I'OPB y oxnoro narmen-
Ta 00yCJIABJIMBAET CJIOKHOCTH B BbIGOpe 3(D(PeKTHBHOI
JIEKApCTBEHHON Tepanuu. Ha ceropHsniHuii ieHb OCHOB-
HBIMU TIpenaparamMu JiJis JedeHusi o6oux 3a00JieBaHuit
CJTy>KaT UHTUOUTOPBI TPOTOHHOM MTOMIIBI U TIPOKUHETUKU
[11, 28, 47]. IlpuMeHeHNe TPOKUHETUKOB MPH JIEUCHUN
I'9PB o6ycioBieno nx crnoco6HOCTLIO BOCCTAHABIMBATD
usnoormIeckoe COCTOsTHIE TUTIEBO/IA, OTIOCPEIOBAHHO
Yepe3 HOPMAJIN3AINIO MOTOPUKHU JKETY/KA YJIydIlast M-
IIEBO/IHBII KJIUPEHC W YMEHBIAst KOJIMYECTBO MPEXOJIs-
MuX paccaabjaeHnii HIKHETO MUIIEBOTHOTO C(OUHKTEPA.
B Knmanvecknx pexkoMeHmanusx Poccmiickoil ractpo-
SHTEPOJIOTUYECKON accormanuu, Poccuiickoro Hay4Horo
MEJIMIITHCKOTO O0IecTBa TeparneBToB, Poccuiickoro o6-
IIecTBa TPOMUIAKTIKN HEMH(EKITMOHHBIX 3a00/eBaHuit
n Haywnoro coo01ecTBa 1Mo n3y4eHn0 MUKpoOGuoMa ve-
JoBeKa «/[narHocTuka u JieueHne ractpoa3odareasbHo
pedToKCHOI 6oJIe3HIT» KOHCTATHPOBAHO, YTO HANGOJIb-
it 9 EKT MPOKMHETUKN OKA3bIBAIOT UMEHHO MPH CO-
vetauann ['OPb nu /] [11].

Axkotnamu]i 1okazan cBo 3((eKTHBHOCTL TIPU COve-
tanrm D/ u TOPB B psne pador. B pangomMmsupoBan-
HOM TLTaIie60-KOHTPOJIUPYEMOM UCC/IEOBAHNN TIAITNEHTOR
¢ @/ m u3KOorol, KOTOpas TMEePCUCTIPOBAIA, HECMOTPS
Ha JieueHre HHruGUTOpaMit IPOTOHHOMN TTOMIIBI, YMEHBIITIT
HE TOJIbKO TIOCTIIPAH/INAJIBHbIE CHMIITOMBI JIUCIIETICHH,
HO u cumnToMbl ['OPB, olleHeHHbIE 1O crielMaIbHOMY
OIPOCHUKY. VHCTpyMeHTATbHbIE WCCIe/JOBAHNS TIOKA3a-
JIU, YTO JieYeHWe aKOTUAMU/IOM CHUXKAET YacTOTy IIPeXO-
JISIIIX paccrabieHuit HYKHETO MUITEBOTHOTO C(OUHKTEPA,
TIOBBIIIAET €r0 JIABJIeHNEe W YBEJINYNBAET KJIMPEHC IHIIe-
Boja [48]. TIMammentam ¢ T'OPB ¢ coxpanennem usxoru
U KUCJIOH OTPBIKKM Yallle /IByX pa3 B HEJEJI0, HECMOTPS
Ha JieYeHIe CTaHIaPTHOI 10301 BOHOIPA3aHa MM WHTHOU-
TOPaMU MMPOTOHHONW TOMITbI B T€UEHNEe MUHUMYM 8 HeJIelb,
elle Ha 2 HeJlen B JIOTIOJIHEHUE B PaHHee MTPUHUMAEMbIM
nperaparaM GbUi HaszHadeHbl akotnamuzg 300 Mr/cyt
i 1iaine6o.

Baxkno ormeruth, uto y nanuento ¢ [9PB omxno-
BpEMEHHO ObLIN XKaJ00Bl HA 3MUTACTPAIBLHYIO 6OJIb
U JKKeHUe, MeperoHeHe B ANUTaCTPUN M PaHHee Ha-
coimienne. YacroTa yaydimeHus: O6IIero caMOuyBCTBHS
cocraBmia 28,6 u 14,3 % y NaI@eHTOB, MOJYYaBIINX
aKoTHaMu/J U ILIane060 COOTBETCTBEHHO (p = 0,145).
Y TmanueHTOB € HEIPO3UBHON pedroKcHON GoJes-
HBIO YacTOTa YJIy4IlleHusT O0IIeT0 CaMOYyBCTBUS U pe-
TYPruTayuy B TPYIIe akoTHaMuja ObLIN BbINIE, YeM
B rpymme mrane6o (29,6 % vs. 7,1 % (p = 0,030)

u 37,0 % vs. 10,7 % (p = 0,021) coOTBETCTBEHHO).
AKOTHaMWJ[ 3HAYUTENbHO CHU3WJI 00liee KOJIUYECTBO
3MM30/10B ped.Jiiokca (p = 0,001), a Takke KoJmde-
ctBO 31N3008 Kucaoro (p = 0,020), npokcUMaIbHO-
ro (p = 0,007) u sxuaxoro (p = 0,013) ped.okcos
no nanubiM pH-umnenancomerpun [49].

Ha ¢done mpuema akoTmaMuja TOBBINIAETCS YPO-
BeHb rpesinHa B miaasme kposu [50]. [Ipeanosaraercs,
YTO OJHUM U3 MeXaHu3MOB pas3Butus D/l ciayxuT Ha-
pyllleHue CUHTe3a aluJIupPOBAHHOTO TpenuHa [S51, 52].
Y 60JbHBIX € TOCTHPAHAUATBHBIM IUCTPECC-CUH/IPO-
MOM U HEIPO3UBHOI pedIIOKCHON GOJIE3HBI0 OTMEYEHO
3HAYUTENbHOE CHU)KEHHE YPOBHS JAHHOTO METTUIHO-
rO TOPMOHA MO0 CPABHEHUIO CO 3/J0POBBIMHU U C TIAIIUEH-
TaMU ¢ CUHAPOMOM 6o/ B anuractpun [52].

PeBOJIIOIIHﬂ COBE€Ta IKCIIEPTOB

1. HapyleHusi MOTOPHKH KeJyJIOUHO-KHUIIEYHOTO
TPaKTa SIBJISTIOTCS KJIIOYEBBIM 3BEHOM, OIPEEJISIONIIM
pasBuTHe ¥ TedeHue (PYHKIMOHAJIBHBIX M OpraHuye-
CKHX TacTPOIHTEPOJIOTHYECKUX 3aboJieBanHuii. DyHK-
IIMOHATbHAS JMCIIENICUsT M TacTpoazodareanbHas ped-
JIIOKCHAs1 60Jie3Hb KaK HauboJiee PacipoCTpaHEeHHbIE
7 4acTo coYeTarolrecss HO30J0Tmueckre (hOpMbl T1aTo-
TeHETMYECKN CBS3aHbBI C HAPYIIEHUEM aKKOMOJIAINHI Ke-
JIYJIKA U €70 OTCPOYEHHBIM OMOPOKHEHHEM.

2. Opaaukaius undexkunn H. pylori nossoss-
er auddepeniuposatb (QYHKINOHAJBHYIO JIUCIIEN-
cuio n H. pylori-accoMnpoBanHyIo  JMCIIEICHIO.
MexaHn3Mbl BO3HUKHOBEHUSI CUMIITOMOB IHMCIIEIICHHI
npu Hamuunu H. pylori w nx ucye3HoBeHUs: WM 1ep-
CUCTEHITMH TOCJIE IPATUKANUN UHOEKITMOHHOTO areH-
Ta HE PACKPBITBI W [JOJUKHBI CJIYKUTh IPEIMETOM
JAJIbHEHIINX HUCCJIEJOBAHUN, B TOM YHCJE TIPSIMOTO
i onocpejoBannoro Bausinus H. pylori na racrpo-
UHTECTUHATBHYIO MUKPOOGUOTY U MOTOPHKY.

3. CUMITOMBI JIUCIENICUH, KOTOPbIE MOTYT OBbITh CBSI-
3aHbI C HApPyIIEHWEM JBUTATENIbHON (DYHKIMU, YaCTO
HAOTIOAIOTCS Y TAIMEHTOB € ayTOMMMYHHBIM TacTpu-
ToM 1 peduorc-ractputoM. M3-3a Hecnenuduieckoro
XapakTepa JaHHBIX CHMOTOMOB uddepeHnmanbHbIi
JIMarHo3 AyTOMMMYHHOTO WJIM OWJIMAPHOTO TacTpUTa
¢ (YHKIMOHATBLHON [UCHencheil MMeeT CyNIeCTBEHHOE
MPaKTHYECKOE 3HAYEHUE.

4. VccrmemoBanusi aBUTATETbHON (DYHKIMU, BKJIO-
Yyasg aHTPOAYyOJleHATbHYI0 MaHoMmeTpuio u pH-Mmerpuio,
TIPEJICTABJSIOT WHTEPEC MPH AyTOMMMYHHOM TacTpUTe
U pedJIoKC-racTpuTe U CrocoGHbI OOBEKTHBU3UPOBATD
3 dEKTUBHOCTD TIPENapaTtoB ¢ MPOKMHETUYECKUM JIeli-
CTBHMEM IIPH 3TUX 3a00JIEBAHNUSIX.

5. Axkornamuji 06/aIaeT JOKA3aHHBIM MTPOKUHETHYE-
CKUM JIefiCTBUEM, YJIYYIIAeT AKKOMOJAIUIO W OIMOPO3K-
HEHUe JKeJayJKa U CHUXKAET BBIPAKEHHOCTb CHMIITOMOB
(pyHKIIMOHAIBHOM  JUCIIETICUM, BKJIOYasi ee CodveTa-
HUe ¢ TacTpoa3odareanbHoll pedIIIOKCHON GOJIE3HDIO.
COBOKYITHOCTD JJAHHBIX MEXIYHAPOJIHBIX M POCCUHCKIX
UCCJIEIOBAHUI, a TaKyKe BKJIOYeHHUe TIperapaTta B Hallu-
OHAJIbHbIE KJIMHUYECKHE PEKOMEHIAINH TOATBEPIKIAIOT
€TO0 KJIMHWYECKYI0 3HAYUMOCTb M OOGOCHOBAHHOE MECTO
B COBPEMEHHON NpPaKTHKE.
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Potential of Pharmacological Correction
of Gastrointestinal Motility Disorders
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Aim: to present key data on the role of gastrointestinal motility dysfunction in the pathogenesis of functional and or-
ganic diseases and the importance of acotiamide in the correction of these disorders and to introduce a resolution
of the expert council of the Russian Gastroenterological Association and the Russian Society of Neurogastroenter-
ology and Motility.

Key points. Gastrointestinal motility dysfunction represents a key pathogenetic factor that determines the develop-
ment and clinical course of a broad range of diseases. Functional dyspepsia and gastroesophageal reflux disease
are highly prevalent conditions, and motility impairments, such as impaired gastric accommodation and delayed
gastric emptying, account for their frequent co-occurrence in the same patient. For the pharmacotherapy of these
diseases, drug products with a prokinetic effect are of substantial importance. Acotiamide has a proven prokinetic
effect, improves gastric accommodation and emptying, and reduces the severity of symptoms of postprandial dis-
tress syndrome and overlapping manifestations of gastroesophageal reflux disease. In a multicenter Russian study,
aresponse to acotiamide therapy was noted in 74.1 % of patients with postprandial distress syndrome versus 51.9 %
in the placebo group (p < 0.001). Dysmotility and its association with gastrointestinal symptoms in H. pylori-associ-
ated dyspepsia, reflux gastritis, and autoimmune gastritis, as well as therapeutic measures to correct these disorders
and alleviate symptoms, require further research.

Conclusion. Further research into motility disorders of the gastrointestinal tract will help to elucidate the pathogen-
esis of a number of functional and organic gastroenterological diseases. The body of evidence from international
and local studies confirms the clinical efficacy and safety of acotiamide. Its inclusion in national clinical guidelines
justifies the use of the drug product in patients with functional dyspepsia and gastric motility disorders, including
cases in combination with gastroesophageal reflux disease.

Keywords: gastrointestinal motility, functional dyspepsia, postprandial distress syndrome, gastroesophageal reflux
disease, acotiamide, reflux gastritis, autoimmune gastritis

Conflict of interest: the authors declare no conflict of interest.

Forcitation: lvashkinV.T.,Maev|.V., TrukhmanovA.S., LapinaT.L., DolgushinaA.l., Zolnikova O.Yu., Osipenko M.F., RumyantsevaD.E.,
Simanenkov V.I., Storonova O.A., Khlynov I.B., Tsukanov V.V. Potential of Pharmacological Correction of Gastrointestinal Motility
Disorders. Russian Journal of Gastroenterology, Hepatology, Coloproctology. 2025;35(4):7-17. https://doi.org/10.22416/1382-
4376-2025-35-4-7-17

Bo3amoxxHoCcTU papmakosiorm4yeckom Koppekumum HapyLeHUn MOTOPUKU
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Llenb: pacCcMOTPETb KNOYEBLIE AAHHbIE O POV HAPYLLEHNA MOTOPHOM (PYHKLMW XENYA0YHO-KMLLEYHOrO TpakTa B na-
ToreHese GYHKUMOHASbHbIX M OPraHNyYecknx 3ab0neBaHnin U 3HaYeHVe akoTuaMmmnaa B KOPPEKLUMU JaHHbIX HAPYLLEHUIA,
NpeacTaBUTb PE30IOLIMIO COBETA 3KCNEPTOB POCCUNCKOWN raCTPO3HTEPOIOrMYECKO accoLmaLmm n Poccuiickoro 06-
LLLleCcTBa HEMPOraCTPOIHTEPOSIOr NN Y MOTOPUIKN.

OCHOBHbIE NMOJIOXEeHUN. HapyLueHNss MOTOPUKIM XeNya0yHHO-KMLLEYHOro TpakTa SBASOTCSA K/OYEBbIM MNaToOreHeTnye-
CKVM 3BEHOM, OMNPEAENsioLMM Pa3BUTME U KIIMHUYECKOE TeHEHME LUMPOKOro cnekTpa 3aboneBaHnin. OyHKUMOHaNbHAs
oucnencus 1 ractpoasodareanbHas pediokcHaa 601e3Hb OTIMYAIOTCA BbICOKOW PacnpOCTPaHEeHHOCTbIO, a ABura-
TeNbHble HapyLUEeHWs], Takne Kak HapyLleHMe akkOMOOaLIMM XenyaKa 1 ero OTCPOYeHHOe ONOPOXHEHNe, 00yCNaBnMBaloT
MX YaCTOE COYEeTaHMe Yy OOHOro nauvieHTa. 4nsa gpapmMakorepanmm aTnx 3aboneBaHni CyLLIeCTBEHHOE 3HaYeHNE UMEIOT
npenapartbl C NPOKMHETMYECKNUM 3 dekToM. AkoTnammng, obnagaeT Aoka3aHHbIM NPOKUHETUHECKUM OENCTBUEM, YITy4-
LIaeT akkoMOJaumio U ONOPOXHEHWE XENYAKa, CHUKAET BbIPXXEHHOCTb CUMMTOMOB MOCTAPAHANANIBHOIO AUCTpeCcC-
CUHAPOMA U COYETaHHbIX NPOABEHUI racTpoa3odareanbHo pedtokCHOM 601e3HN. B MHOMOLIEHTPOBOM POCCUINCKOM
MCCNeaoBaHUM OTBET Ha TEpanuio akoTaMmaom oTMedeH y 74,1 % nauneHToB ¢ nocTnpaHananbHbIM OUCTPECC-CUH-
npomom npotue 51,9 % B rpynne nnauetdo (p < 0,001). HapyLueHns MOTOPUKKN 1 NX CBSA3b C raCTPOUHTECTUHANIbHLIMU
cuMnTOoMamu npu H. pylori-accoummpoBaHHOM aucnencum, pedniokc-ractpuTte n ayTOMMMYHHOM racTpute, TepanesTu-
Yyeckmne MeponpusTUS Mo KOPPEKLMN 3TUX HAPYLLEHWIA N IMKBUOALIMM CUMITOMOB TPEOYIOT AaNbHENLLMX UCCNEeO0BaHNN.
3aknoueHue. JanbHelnlme NccneaoBaHna HapyLLIEHWIA ABUraTenbHOM YHKUMK XENyaoyYHO-KULLEYHOrO TpakTa no-
3BOJIAT PACKPbITb NATOreHe3 psaa PyHKUMOHaABHBIX M OPraHMYeCKnX racTposHTeponiormyeckmx 3abonesaHuin. CoBo-
KYMHOCTb A@HHbIX MEXAYHAPOAHbIX U OTEYECTBEHHbLIX UCCNEA0BAHUM NOATBEPXOAET KIMHNYECKYID 3(DPEKTUBHOCTb
1 6e30NacHOCTb akoTnaMmmnaa, a ero BKJIOYEHVE B HALMOHAJbHbIE KIIMHMYECKNE peKkoMeHOaumMm 0O0CHOBLIBAET Mpu-
MEHEHME npenapaTta y NaumMeHToB C PYHKLMOHANBHOM ANCMENCUEN N HAPYLLEHUSMN MOTOPUKN XefyaKa, B TOM Yucne
MpY COYETaHUM C racTpoasodareanbHoM pedioKCHOM 60NE3HbIO.

KnioueBbie cnoBa: raCTpoVHTECTMHA/IbHAss MOTOPUKA, GYHKLUMOHAIbHAS aucnencusl, NocTnpaHananbHbli gucTpecc-
CUHOPOM, racTpoasodareanbHasa pedniokcHasa 601e3Hb, akoTnamma, pedtoKC-racTpuT, ayTOUMMYHHbIA racTpuUT
KOH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana untnpoBaHus: VeawkuH B.T., Maes W.B., TpyxmaroB A.C., JlanuHa T.J1., JonrywmHa A.U., 3onbHukoBa O.10., OcuneH-
ko M.®., PymaHuesa [.E., CumaHeHkoB B.U., CtopoHoBa O.A., XnbiHoB U.B., LlykaHoB B.B. Bo3MoXHOCTK (papmakonornieckonm
KOPPEKLMU HapyLLUEHN MOTOPUKN Xenyoo4yHO-KULLEYHOr O TpakTa. POCCUIACKNIA XXypHan raCTpo3HTepOonorim, renaToiornm, Kono-
npokTonoruun. 2025;35(4):7-17. https://doi.org/10.22416/1382-4376-2025-35-4-7-17

On May 23, 2025, under the leadership of
Acade-mician of the Russian Academy of Sciences,
President of the Russian Gastroenterological
Association Vladimir T. Ivashkin, Expert Council
of the Association and the Russian Society of
Neurogastroenterology and Motility “The role of
motility dysfunction in the development of gastro-
intestinal tract diseases” was held.

The main functions of the motility of the diges-
tive tract are to ensure the propulsive movement of
food, its mixing with digestive secretions and the
delivery of substrates for absorption, to prevent
retrograde movement and to evacuate undigested
residues [1]. Certain disorders of gastrointestinal
motility can act as significant pathogenetic factors
contributing to the development of many gastroen-
terological diseases. The group of diseases with pri-
mary disturbances of the motility of the digestive
tract includes both organic diseases and functional
disorders — disorders of the interaction “brain —
gastrointestinal tract”. The purpose of the Expert
Council meeting was to present key data on the role

of gastrointestinal motility disorders in the patho-
genesis of functional and organic diseases and to
review the significance of acotiamide in the manage-
ment of these disorders. The experts’ main focus was
on functional dyspepsia (FD) and gastroesophageal
reflux disease (GERD).

Functional dyspepsia and gastrointestinal
motility disorders

FD is the most common gastroduodenal func-
tional disorder, with a global prevalence in the
general population reaching 7.2 % (7.1-7.4 %)
based on online surveys and 4.8 % (4.5-5.1 %)
based on home interviews. According to clinical
variants of FD, the respondents were distributed
as follows: postprandial distress syndrome ac-
counted for 66.6 and 59.5 %, epigastric pain syn-
drome — 15.3 and 28.1 %, and these syndromes
overlap — 18.1 and 12.4 % (based on online sur-
veys and home interviews, respectively) [2].

The pathophysiology of FD is multifaceted
and includes complex interactions and mutual
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influences of various factors. These include gas-
trointestinal motility disorders, visceral hyper-
sensitivity, changes in barrier function and the
gastrointestinal microbiota, dysregulation of the
immune system, and disturbances in “brain —
gastrointestinal tract interactions” [1, 3-—3].
Motility disorders are considered not only as
the most important links in the pathogenesis of
FD, but also as targets for the drug action of
prokinetics in the treatment of this widespread
disorder [6, 7].

Experts from the United European Society of
Gastroenterology and the European Society of
Neurogastroenterology and Motility in a consen-
sus on FD named impaired gastric accommodation
and delayed gastric emptying as proven patho-
physiological mechanisms of the disease [8].

The gastric accommodation response is a physi-
ological process involving the relaxation of the
gastric fundus after a meal, which allows food
to be retained in this area. Accommodation dis-
order — lack of adequate postprandial relaxation
of the proximal stomach with rapid entry of food
into the antrum, its stretching and development
of symptoms of epigastric fullness and early sa-
tiety. This movement disorder is detected in FD
in 15—50 % of cases and can be observed not only
in postprandial distress syndrome, but also in
epigastric pain syndrome and their combination.
Delayed gastric emptying is considered as a tradi-
tional cause of the development of FD symptoms.
Delayed gastric emptying has been demonstrated
in approximately 30 % of patients with FD and
is simultaneously a characteristic sign of gastro-
paresis [5, 8]. Gastroparesis is defined precisely
as a delay in gastric emptying in the absence of a
mechanical obstruction. The diagnosis of gastric
emptying disorder can be confirmed by esophago-
gastroduodenoscopy, ultrasound, scintigraphy and
a special breath test [9].

It should be noted that delayed gastric empty-
ing and impaired accommodation are not always
associated with the development of symptoms.
The correlation between gastric emptying rate
and the nature or severity of symptoms in FD
has been inconclusive [5, 8, 10]. A study involv-
ing over 900 patients with upper gastrointestinal
symptoms found that, after one year of follow-up,
changes in gastric emptying test results led to a
revision of the diagnosis from gastroparesis to FD
and vice versa in one-third of the patients. It is
important to note that this reclassification of di-
agnoses did not coincide with significant changes
in the nature or severity of symptoms [10]. Thus,
there is a significant overlap of symptoms between
gastroparesis and FD, and their differential diag-
nosis is a pressing issue [9].

In terms of the development of FD, one can-
not fail to mention hypersensitivity to gastric dis-
tension, which experts from the European Society
of Neurogastroenterology and Motility listed
among the proven pathophysiological mechanisms
[8]. Increased sensitivity to gastric distension
has been found in 34—65 % of patients with FD.
Hypersensitivity manifests itself as the perception
of normal gastric activity, such as stomach full-
ness during eating, as uncomfortable or painful,
which causes FD symptoms. Hypersensitivity to
gastric distension is associated with a higher inci-
dence of postprandial pain, belching, and weight
loss, and increased symptom severity correlates
with increased visceral sensitivity. The connection
between hypersensitivity and the clinical variant
of FD has not been established [5, 8].

Combination of gastroesophageal reflux
disease and functional dyspepsia

Gastroesophageal reflux disease (GERD) is a
chronic organic disease characterized by a primary
disorder of the motor-evacuation function of the
upper gastrointestinal tract, dysfunction of the es-
ophagogastric junction, and the presence of patho-
logical gastroesophageal reflux. Thus, in GERD,
the delay in gastric motor-evacuation function and
impaired gastric emptying lead to distension of
the gastric walls and an increase in intragastric
pressure, which, in turn, triggers transient lower
esophageal sphincter relaxations and increases the
number of pathological gastroesophageal reflux
episodes [11]. Thus, disturbances in gastric ac-
commodation and emptying serve as the basis for
the frequent combination of GERD and FD in one
patient. According to the meta-analysis, 41.15 %
(95 % confidence interval (95%CI): 29.46—53.93 %)
of patients with GERD have symptoms of FD,
and 31.32 % (95 % CI: 19.43—46.29 %) of patients
with FD have symptoms of GERD [12].

In a study of H. pylori-negative patients
(n = 3085), factors associated with the combina-
tion of FD and nonerosive reflux disease compared
with individuals without these pathologies includ-
ed female gender (odds ratio (OR) — 2.08; 95% CI:
1.24—3.52), body mass index < 18.5 (OR = 2.87;
95% CI: 1.56—5.07), alcohol intake > 20 g/day
(OR = 1.85; 95% CI: 1.06—3.15), high anxi-
ety level (high score on the State-Trait Anxiety
Inventory scale) (OR = 2.53; 95% CI: 1.62—4.00)
[13]. In a study of 3281 patients with FD, the
most common disease that was combined with FD
was GERD (50.69 %). Less frequently, a com-
bination of FD with irritable bowel syndrome
(21.46 %) and functional constipation (6.03 %)
was established. Risk factors associated with
the combination of FD with GERD and other
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functional disorders compared with the presence
of FD alone were older age, female gender, low
body mass index, history of gastroenteritis, anxi-
ety, depression, and poor sleep quality [14]. In a
European study, anxiety and depression were also
associated with the combination of FD and non-
erosive reflux disease [15].

The original data were obtained by conducting
not only esophagogastroduodenoscopy, but also
pH-impedancemetry and high-resolution esopha-
geal manometry in patients with a combination
of FD, established according to Rome IV criteria,
and reflux symptoms. In 28.7 % of cases in this
group, GERD was reliably confirmed — erosive
esophagitis grade B according to the Los Angeles
classification or esophageal acid exposure time
> 4.2 % were identified. In patients without ob-
jective confirmation of GERD during instrumen-
tal examination, in 55.1 % of cases the cause of
reflux symptoms was functional heartburn, in
16.2 % — hypersensitivity to reflux [16]. These
data allow us to re-evaluate the combination of
FD with reflux symptoms and define further re-
search prospects for the development of a person-
alized, comprehensive model for managing such
patients [17].

Symptoms of dyspepsia and gastritis

of various etiologies

Dyspepsia, functional dyspepsia and H. pylori

The Kyoto Consensus Report on Helicobacter
pylori gastritis legitimized the term “H. pylori-
associated dyspepsia”, this variant of dyspepsia is
considered as a distinct entity. In H. pylori-pos-
itive patients with dyspepsia, symptoms may be
caused by Helicobacter pylori gastritis if success-
ful eradication is accompanied by sustained remis-
sion. The diagnosis of FD is established if dyspep-
tic symptoms persist after etiological treatment of
bacterial gastritis [18]. Maastricht Consensus VI
states that before establishing a reliable diagnosis
of FD, H. pylori-associated gastritis must be ex-
cluded [19].

According to a systematic review evaluating
the efficacy of H. pylori eradication therapy in
the treatment of functional dyspepsia, which ana-
lyzed 29 clinical trials involving 6,781 patients, it
was demonstrated that eradication therapy is sig-
nificantly more effective in achieving resolution
(number needed to treat — 14; 95% CI: 11—21) or
reduction (number needed to treat — 9; 95% CI:
7—17) of dyspeptic symptoms. Thus, it has been
shown that the positive effect of anti-Helicobacter
therapy in patients with functional dyspepsia is
statistically significant, albeit modest [20].

It should be noted that the causes and mecha-
nisms of the occurrence of dyspepsia symptoms

in the presence of H. pylori and their disappear-
ance or persistence after eradication of the infectious
agent have not been revealed and continue to be
the subject of discussion and research. Prognostic
factors that differentiate H. pylori-associated dys-
pepsia from FD before eradication therapy and the
subsequent six-month observation period have not
been established [18]. Traditionally, changes associ-
ated with H. pylori infection have been considered
as causative factors of dyspeptic symptoms, such as
restructuring of the secretory function of the stom-
ach and chronic inflammation of the gastroduodenal
mucosa, including low-grade inflammation, infiltra-
tion of enterochromaffin-like and mast cells [21].

Several studies confirm that H. pylori infec-
tion slows down gastric emptying. In an experi-
ment on mice, B. Liu et al. attempted to eluci-
date the mechanism underlying this phenomenon:
compared to uninfected mice, H. pylori-positive
animals exhibited delayed gastric emptying ac-
companied by a reduction in interstitial cells of
Cajal in the gastric muscle layer. The authors
suggested that this is a consequence of decreased
expression of stem cell factor in gastric tissues
due to H. pylori infection [22]. There are reports
that H. pylori-positive patients with dyspepsia
have been found to have a single nucleotide poly-
morphism of the NapA gene of the Ser70 type,
which promotes the activation of neutrophils in
the gastric mucosa. It is suggested that neutrophil
infiltration of the muscular layer of the stomach,
where the pacemaker interstitial cells of Cajal are
located, may be associated with gastric motility
disorders in patients with dyspepsia [23].

It is obvious that the recognition of the sig-
nificant role of microbiota in the pathogenesis of
FD [3, 5, 9] and the available data on changes
in the microbiota of the stomach and gastroin-
testinal tract as a whole under the influence of
the H. pylori infection itself and the eradication
of the infection [24] determine the directions of
future research. Interesting results were obtained
by X. Wang et al., who showed that H. pylori-
positive individuals, compared with individuals
without infection, more often had small intestinal
bacterial overgrowth (SIBO) (49.1 % vs. 24.5 %;
p = 0.019), as well as methanogen overgrowth
(24.5 % vs. 8.2 %; p = 0.027). The presence of
SIBO and especially methanogen overgrowth in
H. pylori-positive patients was associated with
more severe gastrointestinal symptoms assessed
by the GSRS questionnaire. Interestingly, eradi-
cation of H. pylori resulted not only in a reduc-
tion in symptoms, but also in the disappearance of
SIBO and methanogen overgrowth [25].

In a well-known study, which states that
duodenal eosinophilia may be a characteristic
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symptom in some adult patients with FD, it was
stated that no significant relationship was found
between H. pylori infection and the number of
eosinophils in the duodenum (p < 0.4), however,
in patients infected with H. pylori, a significant
increase in the number of eosinophils in the gas-
tric mucosa was observed compared to uninfected
patients (p < 0.001) [26]. F.J. Barreyro et al. ana-
lyzed the association between H. pylori-associat-
ed dyspepsia, H. pylori genotype and duodenal
eosinophilia. 72 % of H. pylori-positive patients
with normal esophagogastroduodenoscopy data
had complaints characteristic of epigastric pain
syndrome, 18 % — characteristic of postprandial
distress syndrome, 10 % — of their combination.
Histological assessment of chronic inflammation
in the duodenum, weak duodenal eosinophilia and
intraepithelial lymphocytes did not reveal any dif-
ferences. Genetic characteristics of strains depend-
ing on 0ipA and vacA did not affect the severity
of chronic inflammation of the duodenal mucosa,
the number of eosinophils and intraepithelial lym-
phocytes. Duodenal eosinophilia was associated
with cagA-positive H. pylori strains (OR = 4.2;
95% CI: 1.78-9.93) [27].

It is known that certain strains of probiot-
ics and postbiotics can be added to H. pylori
eradication therapy to reduce the frequency of
adverse events and increase the effectiveness of
antihelicobacter therapy [19, 28]. In a multicent-
er Russian study, the combination of the postbi-
otic Limosilactobacillus (Lactobacillus) reuteri
DSM17648 (Helinorm) and standard two-week
triple therapy (+ two weeks of postbiotic mono-
therapy) in patients with FD increased the effec-
tiveness of H. pylori eradication (96.7 % in the
postbiotic group compared with 86.0 % in the tri-
ple therapy group with placebo (p = 0.039)) and
reduced the frequency of gastrointestinal adverse
events [29]. Eradication therapy was prescribed to
H. pylori-positive patients who had no significant
changes at endoscopy and diseases that would ex-
plain the presence of dyspepsia symptoms, which
allowed the authors to classify them as FD pa-
tients based on appropriate criteria. By the end
of the course of eradication therapy, both groups
showed a significant decrease compared to the
baseline level of FD symptoms and most gastroin-
testinal symptoms, which were assessed using the
“7 x 77 and “Gastrointestinal Symptom Rating
Scale” questionnaires. By the end of the 4-week
follow-up period, this trend had become even
more pronounced. These changes in symptoms did
not depend on the presence of a postbiotic in the
scheme of H. pylori eradication therapy [29]. It is
interesting to note that a reduction in the severity
of gastrointestinal symptoms, primarily epigastric

pain, when L. reuteri DSM17648 is prescribed
both in monotherapy and when this postbiotic is
included in eradication therapy has been proven in
a number of studies [30—32]. A decrease in symp-
toms of dyspepsia (as well as other gastrointes-
tinal symptoms) may be either a consequence of
H. pylori eradication or the effect of L. reuteri
DSM17648 monotherapy with the formation of
coaggregates with H. pylori, or a direct effect of
the postbiotic on the gastrointestinal microbiota,
and possibly motility.

Dyspepsia and motility disorders

in autoimmune gastritis

The causes of gastrointestinal symptoms in au-
toimmune gastritis (AIG) are not well understood,
but they are not uncommon in this disease. In
patients with a newly diagnosed AIG, symptoms
of dyspepsia are not uncommon — epigastric pain
occurred in 35.3 % of cases, postprandial fullness
in 7.1 %, and early satiety in 10.1 %. A consid-
erable number of patients experienced nausea
(22.2 %), heartburn (24.2 %), and regurgitation
(12.1 %) [33]. In 379 patients with AIG, gastro-
intestinal symptoms were detected in 56.7 % of
cases, of which 69.8 % had upper gastrointesti-
nal symptoms, 15.8 % had lower gastrointestinal
symptoms, and 14.4 % had concomitant upper and
lower gastrointestinal symptoms. Dyspepsia of the
postprandial distress syndrome type was the most
common occurrence (in 60.2 % of symptomatic
patients). Factors associated with dyspepsia in
AIG included age < 55 years (OR = 1.6; 95% CI:
1.0—2.5), absence of smoking (OR = 2.2; 95% CI:
1.2—4.0), and absence of anemia (OR = 3.1;
95% CI: 1.5—6.4) [34].

The association of dyspeptic symptoms in AIG
with upper gastrointestinal motility features is
unknown. However, in AIG, delayed gastric emp-
tying has been demonstrated. The median gastric
emptying time T% was 127.43 min (50—953) in
patients with AIG and 81 min (21.0—121.6) in
patients with FD (p < 0.001), and the median
percentage of delay after 2 hours was 63.8 % vs.
20.2 % (p < 0.001). The gastric emptying time
(T.) was significantly affected by the serum gas-
trin level (OR = 1.002; 95% CI: 1.001—1.004;
p < 0.001), chronic inflammation (OR = 3.689;
95% CI: 1.44-9.39; p < 0.001) and increased
degree of gastric mucosal atrophy (OR = 8.96;
95% CI: 2.98—26.93; p < 0.001) [35].

Dyspepsia and motility disorders

in reflux gastritis

Reflux gastritis occurs with duodenogastric re-
flux of the contents of the duodenum with bile
acids, lysolecithin, and pancreatic enzymes, which
leads to the appearance of clinical symptoms, en-
doscopic and histological changes characteristic of
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chemical (reactive) gastritis (gastropathy) [36].
In the Kyoto Consensus, this form is distinguished
as “gastritis due to duodenal reflux” [18].

The development of duodenogastric reflux may
occur as a result of motor dysfunction caused by
surgical interventions or as a primary motor dys-
function with impaired coordination of the mo-
tor function of the stomach, duodenum, and gall-
bladder [36, 37]. Antroduodenal manometry and
pH-metry make it possible to establish duode-
nogastric reflux [36]. With intragastric pH-metry,
duodenogastric reflux is defined as an increase in
pH in the stomach above 5.0, not associated with
food intake. Duodenogastric reflux is considered
pronounced if the duration of all refluxes exceeds
10 % of the gastric pH monitoring time.

Clinical manifestations of reflux gastritis are
nonspecific, and differential diagnosis with FD
and biliary functional disorders presents certain
difficulties. A review of data from patients with
a diagnosis of FD (n = 262), previously estab-
lished according to Rome IIT criteria, allowed to
distinguish three groups: “biliary gastropathy”
with a sufficient amount of intragastric bile dur-
ing esophagogastroduodenoscopy and histologi-
cally identified chemical gastropathy; “non-biliary
gastropathy” with histologically proven chemical
gastropathy, but without intragastric bile during
esophagogastroduodenoscopy; “without gastropa-
thy” with normal gastric mucosa during histologi-
cal examination and no visible bile in the stomach
during esophagogastroduodenoscopy. It turned
out that in patients with “biliary gastropathy” in
68 % of cases there was a history of cholecystec-
tomy, compared with 35 % in “non-biliary gas-
tropathy” and 22 % in individuals “without gas-
tropathy” [38]. It is unlikely that one can agree
with the previously established diagnosis of FD in
some many patients, as well as with the terms pro-
posed by the authors to characterize subgroups of
patients by the presence of biliary reflux, but such
diagnostic and terminological heterogeneity char-
acterizes the complexity of the issue under con-
sideration. A consensus on the diagnosis of reflux
gastritis is necessary and should include approach-
es to differential diagnosis with FD and biliary
functional disorders, as well as recommendations
for drug therapy aimed at normalizing motility.

Acotiamide and its place in the management
of diseases with motility dysfunction

Acotiamide (acotiamide hydrochloride trihy-
drate) exerts a reversible inhibitory effect on ace-
tylcholinesterase activity and acts as an antagonist
of inhibitory muscarinic type 2 receptors, thereby
enhancing acetylcholine release from presynaptic
terminals. Acotiamide does not exhibit affinity for

D,-dopamine and serotonin receptors, which dis-
tinguishes it from metoclopramide and domperi-
done. No less significant is the stimulating effect
of acotiamide on ghrelin activity [39, 40].

The triple mechanism of action of acotiamide,
involving interaction with M, muscarinic ace-
tylcholine receptors and inhibition of acetylcho-
linesterase, was demonstrated in experimental
studies to result in acceleration of delayed gastric
emptying and enhanced postprandial gastroduode-
nal motility [41, 42].

In placebo-controlled studies in patients with
FD, using real-time gastric ultrasound with fluid
intake [43] and scintigraphy [44] it was possible
to demonstrate that acotiamide improves gastric
accommodation and accelerates gastric emptying.

Significant experience has been accumulated in
the clinical use of acotiamide in FD. As early as
2014, a meta-analysis was published demonstrating
the efficacy of acotiamide compared to placebo: the
relative risk (RR) for overall symptom improve-
ment was 1.29 (95% CI: 1.19—1.40; p < 0.00001;
I? = 15 %). Moreover, acotiamide is more effec-
tive for postprandial distress syndrome symp-
toms (RR = 1.29; 95% CI: 1.09—1.53; p = 0.003;
I? = 0 %) compared to epigastric pain syndrome
(RR=0.92;95% CI: 0.76—1.11; p=0.39; I =0 %).
The frequency of adverse events with acotiamide
treatment was not different from placebo [45].

A multicenter study was conducted in the
Russian Federation, which included 389 patients
with postprandial distress syndrome who received
acotiamide (Dispevict) 100 mg 3 times a day or
placebo for 4 weeks. Response to therapy was
observed in 143 (74.1 %) of 193 patients in the
acotiamide group compared with 98 (51.9 %) of
189 patients in the placebo group (p < 0.001). In
contrast to placebo, acotiamide therapy resulted
in complete regression and relief of symptoms
such as “an annoying feeling of fullness after
eating a normal amount of food, affecting daily
activities”, “an annoying feeling of early satiety
(including the inability to eat a normal amount
of food)”, and “postprandial bloating in the epi-
gastric region”. After a course of acotiamide, an
improvement in well-being and quality of life was
noted in 172 (88.7 %) of 194 patients compared
with 131 (69.3 %) of 189 patients in the placebo
group (p < 0.001) [46].

The results of international and Russian studies
and meta-analysis data became the basis for in-
cluding acotiamide as a drug product with a proki-
netic effect in the clinical guidelines “Gastritis and
Duodenitis” of the Russian Gastroenterological
Association (2024) as a symptomatic treatment for
patients with chronic gastritis and symptoms of
dyspepsia (especially such as epigastric fullness
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and early satiety), including in combination with
FD [28].

The frequent combination of FD and GERD in
one patient makes it difficult to choose effective
drug therapy. Today, the main drug products for
the treatment of both diseases are proton pump
inhibitors and prokinetics [11, 28, 47]. The use
of prokinetics in the treatment of GERD is due
to their ability to restore the physiological state
of the esophagus, indirectly through the normali-
zation of gastric motility, improving esophageal
clearance and reducing the number of transient
relaxations of the lower esophageal sphinc-
ter. In the Clinical Guidelines of the Russian
Gastroenterological Association, Russian Scientific
Medical Society of Internal Medicine, Russian
Society for the Prevention of Noncommunicable
Diseases, and Scientific Community for Human
Microbiome Research “Diagnosis and Treatment
of Gastroesophageal Reflux Disease”, it was stat-
ed that prokinetics have the greatest effect pre-
cisely when GERD and FD are both present [11].

Acotiamide has been shown to be effective in
the treatment of FD and GERD in a number of
studies. In a randomized, placebo-controlled study
of patients with FD and heartburn that persisted
despite treatment, proton pump inhibitors not
only reduced postprandial dyspepsia symptoms
but also GERD symptoms assessed by a ques-
tionnaire. Instrumental studies have shown that
treatment with acotiamide reduces the frequency
of transient relaxations of the lower esophageal
sphincter, increases its pressure and increases
esophageal clearance [48]. Patients with GERD
who experienced persistent heartburn and acid re-
gurgitation more than twice a week despite treat-
ment with a standard dose of vonoprazan or a
proton pump inhibitor for at least 8 weeks were
additionally prescribed acotiamide 300 mg/day
or placebo for another 2 weeks, in addition to
their previously taken medications. It is impor-
tant to note that patients with GERD simultane-
ously complained of epigastric pain and burning,
epigastric fullness, and early satiety. The rate of
improvement in overall well-being was 28.6 % and
14.3 % in the patients receiving acotiamide and
placebo, respectively (p = 0.145). In patients with
nonerosive reflux disease, the rates of improve-
ment in general well-being and regurgitation were
higher in the acotiamide group than in the placebo
group (29.6 % vs. 7.1 % (p = 0.030) and 37.0 %
vs. 10.7 % (p = 0.021), respectively). Acotiamide
significantly reduced the total number of reflux
episodes (p = 0.001), as well as the number of

acid (p = 0.020), proximal (p = 0.007), and liquid
(p = 0.013) reflux episodes as measured by pH-
impedance [49].

Against the background of acotiamide intake,
the level of ghrelin in blood plasma increases [50].
It is assumed that one of the mechanisms for the
development of FD is a disruption in the synthe-
sis of acylated ghrelin [51, 52]. In patients with
postprandial distress syndrome and nonerosive re-
flux disease, a significant decrease in the level of
this peptide hormone was observed compared to
healthy individuals and patients with epigastric
pain syndrome [52].

Resolution of the Expert Council

1. Disorders of the gastrointestinal tract motil-
ity are a key link that determines the development
and course of functional and organic gastroente-
rological diseases. Functional dyspepsia and gas-
troesophageal reflux disease, as the most prevalent
and frequently overlapping nosological forms, are
pathogenetically driven by impaired gastric ac-
commodation and delayed gastric emptying.

2. Eradication of H. pylori infection allows
differentiation between functional dyspepsia and
H. pylori-associated dyspepsia. The mechanisms
of the occurrence of dyspepsia symptoms in the
presence of H. pylori and their disappearance
or persistence after eradication of the infectious
agent have not been elucidated and should be the
subject of further research, including the study
of direct or indirect influence of H. pylori on the
gastrointestinal microbiota and motility.

3. Dyspepsia symptoms, which may be associ-
ated with motor disfunction, are often observed
in patients with autoimmune gastritis and reflux
gastritis. Due to the non-specific nature of these
symptoms, the differential diagnosis of autoim-
mune or biliary gastritis with functional dyspepsia
is of significant practical importance.

4. Studies of motor function, including antrodu-
odenal manometry and pH-metry, are of interest
in autoimmune gastritis and reflux gastritis and
may potentially help to objectively assess the ef-
ficacy of prokinetic drugs in these diseases.

5. Acotiamide has a proven prokinetic effect,
improves accommodation and gastric emptying
and reduces the severity of symptoms of function-
al dyspepsia, including its combination with gas-
troesophageal reflux disease. The totality of data
from international and Russian studies, as well as
the inclusion of the drug product in national clini-
cal guidelines, confirm its clinical significance and
justified place in modern practice.
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Kaanun-KOHKYpPeHTHbBIE OAOKATOPHI

KUCAOTHOU MTPOAYKITUU: HOBbIE BO3MOXHOCTU
AHTUCEKPETOPHOU TEPAITNH IraCTPO330dpareaAbHOMN
PeMAIOKCHOM OOAE3HU

A.C. Tpyxmanos, /I.E. Pymaniesa*

DIAOY BO <«Ilepsviti Mockosckuii zocydapcmeennviii meduyunckui ynueepcumem um. H.M. Ceuenosas Munucmepcmea
30pasooxpanenus Poccuiickot ®edepayuu (Ceuenoscruii Ynusepcumem), Mockea, Poccutickas Dedepayus

Llenb 0630pa: NpeacTaBNTb COBPEMEHHbIE AaHHble 06 3hdEKTUBHOCTN U 6E30MACHOCTM MPUMEHEHNST KalTNIA-KOHKY-
PEHTHbIX 6/10KaTOPOB KMCNOTHOM Npoaykumn (K-KBK) Ha npumMepe TeronpasaHa y nauyeHToB C racTtpoa3odareanbHon

pedIIOKCHOM 60NE3HBIO.

OCHOBHbIE NoJIoOXXeHUs. Kannin-KoHKYpeHTHbIE B/10KaTOPbl CEKPELLMM COJSIIHOM KMCOTbI MO AaHHbLIM NPOBEAEHHbIX KIN-
HNYECKMX UCCNeaoBaHMA MPOAEMOHCTPUPOBAV BbICOKYIO KITMHUYECKYO 3 DEKTUBHOCTbL M 6E30MacHOCTb Y MaUMEHTOB

C racTpoazodareanbHon pednokCcHOM 6one3Hbio. MNpenmyliliecTBaMmn JaHHOMO Kiacca npenaparToB ciyxart 6onee Obl-
CTPbIA U NPOLOIKUTENBHBIN aHTUCEKPETOPHLIN 3P EKT, KOTOPLIM HE 3aBMCUT OT NpuemMa NuLLK, a Takke OTCYTCTBUE

BJIUSIHUSI TEHETUYECKUX MONMMopdur3moB nsodpepmeHta CYP2C 19 Ha dapMakoKMHETUKY U PUCKA MEXIEKAPCTBEHHbIX
B3aMMOOENCTBUIA. Y MauMEHTOB C HOYHOM mnaxoron npeacrasmtens K-KBK TeronpasaH MoxeT 6bITb NpenapaTom Bbl-
©opa ansa oocTxkeHus 6onee GbICTPOro U NPOAOKUTENBHOIO KIIMHUYECKOro addeKTa 1 ynyyLLeHNs KayecTBa cHa. Te-
ronpasaH 3p@eKTBEH B OTHOLLEHNN HOYHbLIX KUCIOTHBIX MPOPbLIBOB. B psiae nccnenosaHuia TeronpasaH NpeBOCXoamnsl

nnauebo 1 MHMMGUTOPBLI MPOTOHHOM Nomnbl (UMIM) B OTHOLLEHWN YCTPaHEHWUSI OCHOBHbIX CUMMTOMOB Y 60JIbHbIX HE3PO-
31BHOW pediokcHOM 6one3Hbio 1 UMMM npm neveHnn spo3uneHoro a3odaruta. K-KBK paccmartpurBaloTcs kak npenaparbl

BbIOOpA Npu NeveHnn ractpoasodareasnbHom pedioKCHoM 6onesHn, pedpakrepHoi k UMM.

3aknoueHune. Heobxoammo nposeneHne ganbHenLmnx nccneqoBaHnin, B ToM ymcne B Poccuiickoii depepaupn, noa-
TBEPXOAIOLLMX BbICOKYIO 3P@PEKTUBHOCTb 1 6€30MacHOCTb TeronpasaHa.

KniouyeBblie cnoBa: Kanunii-KOHKYPEHTHbIE 610KaTOpbl KMCAOTHOM MPOAYKUMW, TeronpasaH, ractpoasodareanbHas

pedntokcHasa 601e3Hb, 3P03UBHbIM 330harnT, HOYHAsA n3xora

KOoH®NUKT nHTEepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana yuutupoBanusa: TpyxmaHoB A.C., PymsHuesa [1.E. Kanuin-koHkypeHTHble 610KaToOpbl KUCNOTHOM NPOAYKLIMN: HOBbIE BO3MOX-
HOCTM aHTUCEKPETOPHOM Tepanun racTpoasodareansHol pedilokCHOM 60ne3HN. POCCUIACKNIA XXypHan racTpoaHTeposnioruu, re-
natonoruu, kononpokrtonorun. 2025;35(4):18-26. https://doi.org/10.22416/1382-4376-2025-35-4-18-26

Potassium-Competitive Acid Blockers: New Opportunities

of Antisecretory Therapy in Gastroesophageal Reflux Disease
Alexander S. Trukhmanov, Diana E. Rumyantseva*
I.M. Sechenov First Moscow State Medical University (Sechenovskiy University), Moscow, Russian Federation

Aim: to present modern data on the efficacy and safety of using potassium-competitive acid blockers (P-CAB) using
tegoprazan as an example in patients with gastroesophageal reflux disease.

Key points. Potassium-competitive blockers of hydrochloric acid secretion, according to clinical studies, have
demonstrated high clinical efficacy and safety in patients with gastroesophageal reflux disease. The advantages
of this class of drugs include a faster and longer-lasting antisecretory effect, which does not depend on food intake,
as well as the absence of the influence of genetic polymorphisms of the CYP2C19 isoenzyme on pharmacokinetics
and the risk of drug interactions. In patients with nocturnal heartburn, the potassium-competitive acid blocker te-
goprazan may be the drug of choice to achieve a faster and longer-lasting clinical effect and improve sleep quality.
Tegoprazan is effective against nocturnal acid breakthroughs. In several studies, tegoprazan was superior to pla-
cebo and proton pump inhibitors (PPIs) in eliminating major symptoms in patients with nonerosive reflux disease
and to PPIs in treating erosive esophagitis. P-CABs are considered the drugs of choice in the treatment of gastro-
esophageal reflux disease refractory to PPIs.

Conclusion. Further studies are needed, including in the Russian Federation, to confirm the high efficacy and safety
of tegoprazan.
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lacrpossodareanprass  pedrokcHass — 6oJie3HD
(I'SPB) ocraercs oguuM M3 HamboJee PpacIpocTpa-
HEHHBIX 3a00JIEBAHUN JKEJTYJOUYHO-KUIIEYHOTO TPaK-
ta (JKKT) B Mupe. I'nmoGanpHast pacIpocTpaHeH-
Hocth I'DPDB, cormacHo MeTaaHanm3y, MPOBEIEHHOMY
B 2020 r. u BkuiouaBiiemy 102 wuccrnemoBanus, co-
craBiger 13,98 % (95%-HbIil JOBepUTENbHBII MHTEP-
Ban (95% JIN): 12,47—15,56) [1]. B Poccuiickoit
Depeparmu yacrora '9PB pacrer u, nmo gaHHBIM TO-
CJIe/IHEr0 MHOTOIEHTPOBOTO UCCJIE[I0BAHUS, JOCTUTAET
34,2 % cpeau MalMeHTOB TMOJUKJIMHUK [2].
AxryanbHocth  1pobsembl  [OPB  3akmouaer-
cs He TOJIBKO B €e BBICOKOH pacipoCTpaHEeHHOCTH,
HO TaK)Xe W B BO3HUKHOBEHUN TAaKMX OCJOKHEHWUI,
KaK CTPUKTYDBI THIIEBO/IA, KPOBOTEUEHUS, MHUIIEBOJI
Bappera, koropsbiit sBasercs ¢$hakTopoM pucka pas-
BUTHUS aJieHOoKapimHoMbl nuiieBoja [3, 4]. Cpeau na-
ueHToB ¢ 'O9PDB 1o manHbIM TMCTOJIOrMYECKOro HC-
cilefoBaHus TUIEBOJ Dappera BoisiBisieTcss y 7,2 %
(95% OW: 5,4—9,3) [5]. IIpu OTCYTCTBMM AUCILIA3HN
AMUTENS OH YBEJUYUBAET PUCK PA3BUTHS aJI€HOKAP-
uuHOMBI nmineBoga a0 0,2—0,5 % [6]. IIpu Hamuumn
JINCTIJIA3WMHM HU3KOW M BBICOKOM CTENEHH Y TAIlMEHTOB
¢ nuanieBogoM bBappera esxerofHblii PUCK BO3pacTaeT
g0 0,7 u 7 % cooTBeTcTBEeHHO. BbICOKas pacmpocTpa-
HenHoctb ['OPDB u oxupenus sBisercs ojHON U3 npu-
YUH CTPEMUTETBHOTO POCTa YaCTOTHI a€HOKAPIIMHO-
Mbl THIEBOAA. AHAIN3 [JAaHHBIX TOCYAAPCTBEHHOMN
MEIMIIMHCKON CTAaTHUCTUKU TOoKas3as, 4to 3a 10 jer —
¢ 2010 mo 2020 r. — mpupocT 3a60J€BAEMOCTH AI€HO-
KapIuHOMOiT muieBoga coctasua 10,18 % [7].
[ToMrMo pasBUTHS TPO3HBIX OCTOXKHEHWH, CHUMIITO-
Mbl 9PDB okasbpIiBaroT HeEraTMBHOE BJIMSTHIE HA KAYECTBO
JKU3HU TIAIUEHTOB, CHUXKAIOT PabOTOCIOCOOHOCTD, 06-
YCJIABIUBAIOT HEOOXOAUMOCTD [ITUTEIBHOTO, a WHOT/A
MO’KU3HEHHOTO [PUeMa JIEKAPCTBEHHBIX IIPENAapaToB,
TpeGYIOT ONEepPATUBHOTO JIEUEHUS, UTO TPUBOAUT K 3HA-
YUTEJTBHOMY COIUAIbHO-9KOHOMUYECKOMY YIIepOy.
UccnenoBanusi, TocBsiieHHble  (HapMaKOIKOHO-
MuveckuM acnektam [OPB, nemoHcTpupyior Bbl-
COKHMe Kak ofmme mpsaMble 3aTparhl (mocemenue
Bpaua, CTOUMOCTb JIEKAPCTB, AHAJIM30B M TOCIUTAJIU-
3alUK), TaK M KOCBEHHbIE 3aTpaThl (KOJIMYeCTBO JHEN
C TOMHOW W YaCcTUYHOH ToTepedl MPOM3BOAUTENHHO-
cri). Ilo HEKOTOPBIM JAaHHBIM, CyMMapHbli ymeps
or I'OPB onenusaercs B 1,446 muapma pyO6aeit B ron
[8]. Ocnoxuennoe teuenne I'OPB, ¢ yuerom 3arpar
Ha JieyeHWe W BPEMEHHYI0 HETPYAOCIIOCOOHOCTD TMallH-
€HTOB, olleHnBaeTcs B 674,6 MuiH pyO6Iieit B ro/1.
HeratuBHoe BIHSIHME Ha KavyeCcTBO JKM3HU Malli-
€HTOB OKa3bIBaeT M3KOra, BO3HHUKAIOIIAs B HOYHOE

BpeMsi, KOTOpas HapyllaeT COH W, KaK CJeJICTBUE,
MPUBOJAUT K CHIDKEHWIO JHEBHON aKTHBHOCTH W TIPO-
n3BoguTeabHocTH [9].

TaxkuM 06pa3oM, OCHOBHBIMU IEISIMU TIPU JIEUEHIH
marmenTos ¢ 'OPDB gsasiorcsa oberdyenyie CMMIITOMOB
3a60J1eBaHusl, 3a)KUBJIEHUE 3PO3UBHOTO 330¢aruta,
npo(pUIAKTIKA PEIUIMBOB M OCJIOKHEHWIl, a TaKkKe
yJAydIeHre KavecTBa JKIU3HU TTAIlnEeHTOB.

CJ105KHOCTH U TIEPCIIEKTUBbI Tepanun
ractpoasodareanbHoii pedaoKcHON 60Ie3HH

Ha cerogusimianii geHb MHTEGUTOPBI IIPOTOHHOI
nommbr (MIIII) cumTaroTcss mpemaparaMu II€PBOH Jn-
HUU B Tepanmuu KHICJIOTO3AaBUCUMBIX 32a060JI€BaHMI.
HecMoTpst Ha 3HauUUTENbHBIN yCHeX IPHU ITPUMEHEeHNN
WIIII y namuenTtoB ¢ I'9PB, ocraercs psa nepelren-
HbIX BompocoB [10]. B mepByio odepenb 310 ped-
pakTepHoe TedeHue 3aboseBanus (OTCyTCTBHE OTBETa
Ha cranaaptayio o3y WIIII 1 pa3 B neHb B TedeHune
8 mnexenp) [11]. Ilo gaHHBIM JUTEpaTyphl, HOJHOE
WJIN YaCTHYHOE OTCYTCTBHE OTBETA HA AHTHCEKPETOP-
Hylo Tepanuio Habmogaercss y 40—50 % Gosbubix [12,
13]. Hecmorpsa na mpuem UIII, y 38 % manmentos
COXpaHSIOTCS ocTatouHble npogsiaenus 'OPB, a 47 %
HY)XAQI0TCS B MO0ABJIEHUN K TEPANUH JOMOJHUTEIb-
HBIX TIPENapaToB [T YMEHbIIEHUSI BBLIPAKEHHOCTH
WU TTOJTHOTO KYNMUPOBAHUS CUMIITOMOB.

OcHoBHbIE TPUYMUHBI pedPaKTEPHOTO TEeUeHUS
I'9PB MoxHO yCJ0BHO pasfennTb Ha TPHU TPYIIIIBL:
CBsI3aHHBIE C TAIMEHTOM, CBSI3aHHbIE C MPOBOAUMON
Tepanueil M MPUYMHBI, He cBsA3aHHBle ¢ [IOPbB [11].
K mepBoii rpynne oTHOCATCS HEIOCTAaTOYHASI MPUBEP-
SKEHHOCTh JIEYeHUI0, HecoOJI0/leHue BPEMEHU U Kpat-
HOCTU TIpUeMa JIeKapCTB, TEeHEeTUYEeCKU JeTePMUHU-
poBanHHBIN mosmMopdusM uszodepmento CYP2C19
n CYP3A4 nuroxpoma P450, 1IuTOKMHOBBIN TTPOQUIDL
maluenTa, oKupenne, xapakrep peduriokrarta (Hamu-
uype CAa6OKUCIBIX M CJaGOMIEN0YHBIX PedJIIOKCOB),
HapyIlieHns MOTopuku BepxXHHX otnaenoB sKKT, mu-
Kpo6uoTa muineBoja. Bo BTOpyIO TpyIy MOKHO OT-
HECTH HOYHbIE KUCJOTHBIE IIPOPBIBbI, MOCTIPAHNATb-
HbI KHUCJOTHBIM KapMaH. I[IpmumHamMum coxpaHeHUs
CUMIITOMOB, HECMOTPS Ha TIPOBOJAMMYIO aHTHCEKpe-
TOPHYIO Tepammuio, MOryT ObITb Jpyrue 3a060JieBaHUS
C TOXOkKeil KIMHUYIeCKOH cuMmToMaTHKOil (axama-
3UsI KapAuW, 503MHOPUJIbHBIN 330(darut, CUHAPOM
3oJsnHTepa — JJITHCOHA, Jy4eBOH, JeKapCTBEHHBIH,
MHQEKITMOHHBIN 330()aruT, aJleHOKApIIMHOMA MHUIIEBO-
J1a, CUHIPOM PYMUHAIUHU ¥ Jp.).

Hwusknit koMIJIaeHC TAIUEHTOB SIBJISIETCST AKTYallb-
HOIl TIpo6JieMOil /I Bpauell BCeX CIeUaJbHOCTEN
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U BKHOI IIpuunHOil HeaddeKTUBHOCTU IPOBOLUMOIO
snevyenus. M3BectHO, 4TO (PapMaKOKMHETHKA HEKOTO-
poix WMIIII 3aBucut OoT BpeMeHU IpHeMa MWLM, U OIl-
TUMAJbHBIM BpPEMEHEM MpHUeMa IIpernapara SBJSeTcs
30—60 MuH 10 exbl, YTO HEOOXOAUMO I JOCTHUXKE-
Hus HamGoJbiieit kounenrparuu WITIT B kpoBu B me-
PHO/I MAKCUMATBHOMN CTUMYJISIIIUU MTPOTOHHOU MTOMITBI
BO BpeMs e/ibl. OIHAKO MPOBE/IEHHbIE PaHeEe UCCJEe/I0-
BaHMUs MMOKa3bIBAiOT, 4To 36 % Bpaveil He JAfOT CBOUM
HaIeHTaM HUKAKUX yKa3aHUH WM Jal0T HEBEPHbIE
yKa3aHus OTHOCUTEbHO Bpemenu mpueMa WIIIT [14].
ToJsbKO TOJI0BUHA TAIMEHTOB HE HAPYIIAIOT PEKUM
npreMa IpenaparoB AaHHOW Tpymimbl, 39 % ocTaib-
ubix npuauMaior WUIIIT 6osee uem 3a 60 Mun 10 efbl,
30 % — mocne e, 28 % — mepex cHOM, 4 % —
1o Mepe Heob6xoaumoctu [13].

CJ0KHOCTH Tepanuy BO3HUKAIOT TaKXKe MpHU Jede-
HUU TIAIIUEHTOB ¢ Heapo3uBHOil ¢opmoit TIPDB, ¢ Hou-
HOM M33KOTOM, TS>KEJbIM 3PO3UBHBIM 330()aruToM.

IposusHbIil 330¢arut Berpedaercest y 25—50 % ma-
mueHToB ¢ ['OPB m Mosker yBesnymBaThb PUCK pas-
BUTHUS TaKUX OCJOKHEHWH, KaK CTPUKTYpa IHIIEBOJA,
nunieBoj bappera [16]. Hecmorps na to uro MIIIT
SBJIIOTCS TIpenapataMu BblOOpa I JieYeHUsi BCEX
dopm I'IPB, mpumepro y 10—30 % mamnueHToB ¢ 330-
darurom crenenn C/D mo Jloc-AHzKeaecCKoil Kiac-
cudukaiun He yAaercsd JOCTUYb 3HIOCKONUYECKOU
peMuccun B TedeHune 8-HenenbHOi Tepanuu [17, 18].
B apyrom mcciemoBaHun 3TOT MOKa3aTeJib BBINIE U CO-
craBjsier npuMepHo 40 % cpenu GOJBHBIX C TsKe-
JIBIM 330(paruToM, TOJIY4YaBIIUX JieueHHe B TedeHUe
1,1 roga [19].

Panee ObLma TPOJAEMOHCTPUPOBAHA IOJIOMKUTEh-
Hasg KOPPEJAUSA MEXAY CKOPOCTBIO 3a’KMBJICHUS
3PO3UBHOTO 330(parura m J0Jeil BpeMeH!, B TeUeHUe
KOTOPOTO yPOBEeHb BHYTpIKeayqouHblii pH Bblie
4,0 [20]. Takum oGpas3oM, IHpH JEYEHUH MAIUEHTOB
C TSIKEJIBIM PO3UBHBIM 230(haruTOM CJIeyeT OTAaBATD
NpeArnoYTeHre mpemnaparamM ¢ Haubojee BbIpaskeHHBIM
U JITUTEJSbHBIM aHTUCEKPETOPHBIM 3(PderToM.

Y 70 % maumentos, npunmMmatomux WIIII, orme-
YaeTcss HOYHOH KucaoTHbil mpopeis (cmmkenne pH
B JKeJTyIKE HIKE 4 POJO/IKUTEIbHOCTBIO GoJlee Jaca)
[21]. B psaze ciyyaeB OH CONMPOBOXKIAETCS KUCITBIMU
ractpoasodareanbabiMu  pedutiokcamu. Jlanubiit  de-
HOMEH MOJKET MPUBOAUTH K MOSIBJEHUIO HOYHOW Wu3-
JKOTH, BHENHINEBOAHBIM TposiBieHussM ['OPbB, a Tak-
JKe CAYKHUT OTATONAIONUM (DAKTOPOM TIpU 3PO3UBHOM
a3odarute n nuieBose bappera. Ciemyer oTMETHTD,
YTO BO3HMKHOBEHHE HOYHOTO KHUCJOTHOTO IIPOPBIBA
HE 3aBUCUT OT TUIA NpUHUMaeMbiX naiuentoMm WIIII.
He Bce H"/K*-AT®-a3bl HAX0ASATCSI B AaKTUBHOM CO-
crosuun B MoMmeHT npuema WIIII, a atu sekapcTBeH-
Hble Tperaparbl He BO3JACHCTBYIOT HAa HEAKTHBHPO-
Banuble H*/K*-AT®-a3pl, 4r0 MOXKeT OObACHATH
BO3HUKHOBEHUE HOYHOTO KHCJIOTHOTO ITPOPBIBA.

KucnorocynpeccuBHasi Tepamnusi TPOAOJIKAET CO-
BEpIIIEHCTBOBATbCS, M B HACTOsIlee BpeMsI B Kaue-
CTBE AHTHUCEKPETOPHBIX IPENapaToB aKTUBHO HU3yya-
€TCS HOBBIM TEpPCIEeKTUBHBIN KJacC JIeKapCTBEHHBIX

IpernapaToB — KaJUH-KOHKYPEHTHbIE GJOKATOPBI
kucaorHoit npoaykiun (K-KBK). OpanM us npe-
crasureneii K-KBK asnsgerca reronpazan (CJ-12420).

MexaHu3M AefACTBUSI Kaauil-KOHKYPEHTHBIX
6JIOKaTOPOB KHCJIOTHOI TPOAYKIHH

Terompasan — BBICOKOCENEKTUBHBI WHTUOUTOD
MPOTOHHOW TOMIIBI JKEJTy/[Ka, KOTOPbIA, B OTJIUYNE
or WIIII, KOHKYpeHTHO 006pAaTUMO B3aMMOJEHCTBYET
¢ nonubIM K*-cBsspiBaommuM goMenom HY/KH+-ATD-
aspl. OgunMm u3 mpemmyniects K-KBK kak HoBorO
KJacca KHMCJOTOCYTIPECCUBHBIX TIPENapaToB SBJSETCS
OTCYTCTBUE HEOOXOIMMOCTH aKTUBAIUU B KUCJOH cpe-
Jle U CTabUIbHOCTb B KaHAJBIAX MAapUETANbHBIX KJe-
ToK. buaromaps atomy gocturatorcst 6osee ObICTPBIi
3dekT u BBIpaKEHHOE WHTHOMPOBAHUE CEKPEIUH
constaont kucaoThl. K-KBK cBa3biBaeTcs ¢ akTUBHOM
u nHeaxtuBHOil dopmamu H*/K*-AT®d-azpl, 4to 0obe-
cneunBaeT O6oJiee JJIUTENbHYI0 TPOAOKUTETHHOCTD
neiictusa [22].

UccnenoBanusi, TOCBSIIIEHHbIE u3y4YeHWO (ap-
MaKOKMHETUKM ¥ aHTHUCEKPETOPHON aKTHUBHOCTU Te-
rompaszaHa, [OKa3aJd [I0303aBUCUMbII aHTUCEKpe-
tTopublil addekr. Ilpu ogHOKpATHOM IEPOPATHHOM
pueMe MpOUCXOAUT ObICTPOE BCACBIBAHUE IperapaTa,
U BpeMsl JOCTUIKEHUs €ro MaKCUMaJIbHOW KOHIEH-
Tpanuu (tmax) B KPOBH COCTaBJSET B cpexHeM 1 gac
(0,5—1,5 9) [22, 23].

Jlo3o3aBucuMasi ~ aHTUCEKPETOPHAsI  AKTUBHOCTH
1 GBICTPOE HAYAJO JEUCTBUS ObLIN TTOKA3aHbI B UCCJIE-
moaruu N. Takahashi et al. [24]. TlepopanbHoe BBe-
JeHne cobakaM Teromnpasata B jo3upoBke 1,0 Mr/Kr
MPUBOJIUIO K TOJHOMY WHTHOMPOBAHUIO TUCTAMUH-
WH/YIIUPOBAHHON CEKPEIUU COJISTHON KHUCJIOTBI B JKe-
ayake yxke uepes 60 mun. I[Tocse BBegeHust 1 Mr/Kr
Terolpa3aHa MpolleHT BpeMenu ¢ pH > 4 B xesynke
coctaBuI 54 %, a mocJje npuMeHeHus 3 Mr/Kr — 89 %.

BoispiBaer uHTEpec u TpeGyeT NPOBEAEHUS asb-
HEUIIUX MCCJAEJOBAHNI CIIOCOOHOCTh TeronpasaHa
BJIUSITD HA MOTOPUKY JKENyJ/IKa, U4TO TaKKe ObLIO TOKa-
3aHO aBTOpaMU JIaHHOTO uccienoBanus. [lepopanbHoe
BBeJIeHUE TerolpasaHa B /03¢ 3 Mr/Kr cobake IIpH-
BoMa0 K Bo3oGHOBAeHWIO III daszpr murpupyorero
MOTOPHOTO KOMILIEKCA TOCJe ee NHIMOUPOBAHUS T€H-
tTaracTpuHom [24].

BaxHbIM CBOWCTBOM JaHHOH MOJIEKYJIbl SIBJISETCS
HE3aBUCUMOCTD (PapMAKOKUHETHKH Mperapara oT MpH-
ema run. [Ipm ogHokpatHOoM mipueme 200 Mr Tero-
mpaszaHa IocJje e/lbl Win Haromak Meanana pH B xe-
JIyJIKe, 10 JJAaHHBIM cyTouyHOl pH-MeTpum, cocraBumia
5,71 u 5,41 coorBerctBenHo [25]. ComocraBuMoit
6blna TakKe g0 BpeMenn ¢ pH > 4 B sxenyake (85,7
u 74,4 % COOTBETCTBEHHO).

[Tnomanp 1ox  papMaKOKMHETHYECKONH KPUBOK
«KOHIIEHTPAINSI — BPEMS» OT HAYaJbHOTO MOMEHTA
BpPEMEHU [0 TIOCJIeHEN OTIpe/IessieMoil KOHIIEHTPaIuu
Bo Bpemennoii Touke t (AUC ) B mmasme Kposu
u t1/2 coemuHenunit ObLIM COMOCTAaBUMBI, HECMOTPS
Ha cumkenue C_  rteronpasana u ero MeraGosura M1
B IUIa3Me KpPoBU Ha 47 % TI0cjie efibl 10 CPaBHEHHIO
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¢ 43 % wmaromak. TakuM o6pa3oM, efla He OKa3biBajIa
KJIMHAYECKN 3HAYNMOTO BJIMSHUS Ha CTENeHb abcopo-
UK TIperapaTra.

Eme ogunum npeumymecrsoM K-KBK aBisgercs or-
cyrcrue BausHug denoruna CYP2C19 («6bicTpbie»,
«TIPOMEKYTOUHBIE>, <«ME/JIEHHBIE» MEeTaG0IM3aTOPBI)
Ha (PapMAKOKIMHETHKY U KIMHUIECKYI0 9(PEKTUBHOCTD
teromnpasana [26]. PangoMusupoBaHHOE KJINHUYECKOE
ucciaenosanne E. Yang et al. mokazamo 6picTpoe 1m0-
BBINIIEHNEe BHYTPIKeaynouHoro pH > 4 mo maHHBIM
cyrounoii pH-merpun npu npueme Ha HOub 50 Mr Te-
rompaszaHa 1o cpasHermio ¢ UIIIT m BoHOmMpasanoMm.
IIpouent Bpemenu ¢ pH > 4 npu npueMe Teromnpasana
ObLT TOCTOBEPHO BBIlIE U cocTaBUI 66 % 10 cpaBHe-
o ¢ 36,1 % npu npueme UIII u 60,5 % — Bo-
HompasaHa. /laHHOe wWcciIeoBaHNE MTPOJEMOHCTPHPO-
BaJO He TOJbKO 6oJiee BBIPAKEHHOE WHTHOMPOBAHLE
K-KBK HOYHOro KHCJIOTHOTO TPOpBIBA, B OTJINYNE
ot WIIII, HO m OTCyTCTBUE NPU 9TOM BJIUSHUS (PeHO-
tuna CYP2C19 Ha AUTEbHOCTD U YPOBEHD KHUCJIOTO-
cynpeccun [26].

B Hacrosiiee BpeMs TOJTy4YeHbI JaHHBIE O TIPOTHU-
BOBOCIIAJIMTENBHBIX CBOICTBAX Terompasana. B yc-
JOBUSIX in vitro BBemenne 100 MKr/Mi Terompasana
HOPUBOJUJIO K YMEHBIIEHHIO SKCIIPECCUH MTPOBOCIIAIN-
TeJbHBIX IUTOKNHOB (uHTepreiiknna-1 (1J1-1), WJI-6,
dakTopa Hekposa omyxomu ambda (TNF-a)), ysemu-
YEHWIO 9KCIPECCHH TEHOB ITPOTUBOBOCHIATHTETHHBIX
turokutos  (WJI-4, WJI-10, tpaHchopMUpyonero
(akropa pocra Gera (TGF-B)) [27]. Taksxke mHabmmo-
JIA7IOCh CHU)KeHUe BBIPAGOTKU OKCH/A a30Ta KJIETKAMU
U CTEMyJHpoBaHMe AnNMGEpeHIIPOBKI MaKpogaroB
10 M2-deHoTHma, KOTOpble CIIOCOOCTBYIOT MPOAYIHU-
POBAHMIO TPOTHBOBOCTIAJINTENbHBIX ITUTOKWHOB, PEMO-
JIeTUPOBAHMIO M BOCCTAHOBJIEHUIO TKAHEId.

[TporuBoBocamuTenbabie 3G @PEKThI TerompasaHa
y nanuenToB ¢ 'DPB 6bn moaTBEP K IEHBI B UCCIE10-
Barnu S.Y. Kim et al. [28]. Terompasan B 103upoBKe
30 MKMOJTb,/JT 3HAYUTETHHO HHTUGHPOBAT 3KCIPECCHIO
mposocnamuTenbubix murokunos (I1L-6, 1L-8, IL-1b,
TNF-0) B HOpPMAJIbHBIX SMUTEIUATBHBIX KJIETKAX TU-
mesozga (Het-1A), 0o6pa6oTaHHBIX COMAHON KHCIOTOM.

[Ipocdusp 6e30nmacHOCTH, a MMEHHO TeIaTOTOKCHY-
HOCTh (pasBUTHE TOKCHYECKMX TIOPAKEHUH TEYeHH,
renaTuThl, IeYeHOYHAsT HeJIO0CTATOYHOCTDb, TPAHCILIAH-
TaIWs IEYEHN 1 APyTHre 3a60IeBaHus IIEYEHN ) TETOIPa-
3aHa, 6bljla U3yYeHa B MACIITAOHOM PETPOCIIEKTUBHOM
MO JISIIIIOHHOM KOTOPTHOM HWCCJIEJJOBAaHUH, KOTOPOE
BrJouao 50 maH xuteneit Pecniy6auku Kopest [29].
[Ipu cpasuennn teronpasana ¢ MIIII (zexcmancomnpa-
30J10M, 330MEIPA30JIOM, JAHCOIPA30JIOM, OMEIPA30-
JIOM, TAHTONPA30JIOM W PalenpasosioM), TPUMEHEHNEe
nepBoro He GbLIO aCCOIMUPOBAHO € 6oJiee BBHICOKUM
PHUCKOM TeMaTOTOKCHYHOCTH TI0 CPABHEHUIO C TMECTHIO
UIIIT (koadpdpurmentsr pucka (RR): 0,70 (95% [U:
0,69—0,72), 0,81 (0,79-0,83), 0,61 (0,59—0,63),
1,17 (1,13—1,20), 0,61 (0,59—0,62) u 0,73 (0,71—
0,75) coorsercteenno). OtHomenne puckos (OP) Te-
rOIpa3aHa 10 CPABHEHMIO C IIECTHIO CYIIECTBYIOMIMME
NIIII cocrasumo 0,73 (95% [AWN: 0,72—0,75). Boxee

TOTO, OTMEYEHO, UYTO IMPUMEHEHNe TeronpasaHa CHU-
JKaJlo PUCK TEMaTOTOKCUYHOCTH TpuMepHO Ha 27 %
o cpaBHenuio ¢ WIIIL.

oxka3zarenpnast 6a3a adpexTuBHOCTH
TEromnpasana mpu racrpossodareabHoil
ped.okcHoil Gosie3HH

Boicokyio kamHnYeckyio 3(dexkTHBHOCTD Tero-
Mpa3aH TPOJEMOHCTPUPOBAJ y MAIMEHTOB C HOYHOI
usxoroii. B aBoifHOM cijenoM paHIOMU3NPOBAHHOM
ucciaenosanuu, nposegennoM J.S. Kim et al., moss
Houeil 6e3 m3:xoru B Teuyenue 14 jHeil mpuema craH-
naptroit no3pr UIIIT u S0 Mr terompasaHa cocTaBuia
43,1 n 57,8 % coorsercrBenno [30]. Takxxe GbLIO OT-
MEUYeHO yMEHbBIIEHUE JIOJIU TAI[MeHTOB C HapylIeHUs-
MU CHa, BO3HMKAIOIIUMH M3-32 CHMITOMOB, CBSI3aH-
weix ¢ ['9PB, npu npueme xak UIIII, tak n K-KBK.
BpeMs 710 1epBOTO 3apeTUCTPUPOBAHHOTO YCTPAHEHUS
HOYHOW W3K0oTM Ha (hOHE TeronpasaHa COCTABUIO
1,5 nus, a na ¢one NI — 3 gusa. Takum ob6pasom,
VUNTBIBAsI COIOCTAaBUMBIH TPOGUIb 6e30MacCHOCTH
y UIIII u K-KBK, y manuenToB ¢ HOYHON U3K0roi
TeronpasaH MoKeT ObITb IpernapaToM BbIGoOpa AJisl 10-
cTKeHust 60Jiee GBICTPOTO U MPOIOJIKUTENBHOTO KJIN-
HUYecKoro apderTa u ymydiieHust KauecTBa CHa.

S. Han et al. usyunnun asddexrusHocts Tero-
npazaHa B OTHOIIEHWM HOYHOTO KUCJIOTHOTO TIPO-
poiBa [23]. Ilpu mnpueme Terornpasana B JO3UPOBKe
or 50 mo 200 Mr B BeuepHee BpeMs B TedeHHE JBYX
4acoB ObLIO JJOCTUTHYTO Cpe/lHee 3HaueHHe BHYTPIKe-
aynounoro pH > 4, B To BpeMs Kak y JIuIl, TPUHUMAIO-
mux WUIITT, ananoruunstii apdext 6bL1 yepes 7 4acos.
B manHOM HMccieoBaHUY TakKe ObLIO OTMEYEHO J1030-
3aBHCHMOe TIOBbIIIeHne BpeMenu ¢ pH > 4 B xxesynxe:
58,55 % mpu mpueme terompasana S0 mr, 70,07 % —
npu npueMe 100 mr u 81,73 % — npu 200 mMr. Takum
0o6pa3oM, TerorpasaH MPOJEMOHCTPUPOBAT ObICTPbII
KHICJIOTOCYITPECCUBHBIN 3(D(DEKT, a TakKe CITOCOOHOCTD
nonro yaep:xusatb pH > 4 B jkesryike B 1epBbIX Teue-
Hue 12 yacoB mocse npueMa Ipernapara.

B wccrenosanun, mposemeHHoM E. Yang et al.,
IpU OJHOKPATHOM IpHeMe Terompasana B 03¢ 50 mr
Ha HOYb TakXKe ObLIO OTMEYEHO OBICTPOE W BbIpa-
JKeHHOE WHTHOMPOBAHUE CEKPEIUU COJSHON KUCIOTHI
[26]. IIponent BpeMenu ¢ pH > 4 B kesaynke B HOY-
HOe BpeMsl, U3MEepeHHbI NpU MPOBEJEHNN CYTOYHOH
pH-Metpun, cocraBmi 66 %, B TO BpeMs Kak MpH IIPU-
eme UTITT — 36,1 %. YpoBeHb BHYTPUIKENYJOUHOTO
pH y gun, nonywaromux K-KBK, cocrasun B cpen-
HeM 4,6 + 0,7 32 Bce BpeMs HOYHOTO M3MEPEHUS.

Knunnveckast adpdektnuBHOCTD U 6€30MACHOCTD Te-
ronpasaHa y TalleHTOB ¢ HEIPO3UBHON pPedIIOKCHOI
60J1e3HBIO ObLTa M3yYeHa B IPOCIEKTUBHOM PaHIOMU-
3MPOBAHHOM [[BOMHOM CJIETIOM TIa1ie60-KOHTPOJIUpYe-
MoM ucciegosanun S.H. Kim et al. [31]. 324 nanu-
eHTa ¢ Heapo3uBHoil dhopmoii [DPB 6b1nu pasnenennt
Ha TPW TPYNIbl: 1-s Tpymma mojydaia Teronpas3aH
50 mr, 2-a — Tteronpadan 100 mMr u 3-1 — mnane6o
B TeyeHWe Mecsla. BpipaskeHHOCTh cuUMITOMOB (4a-
CTOTA U TSKECTb M33KOTH, OTPBIKKH, JUCIETICUYECKITX
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KaJo6) OLEHMBAJIACH C TOMOIIBIO OMPOCHUKA ped-
mokcHoit  6osesnn  Reflux Disease Questionnaire
(RDQ) no Hauama JjeyeHusi, yepes 2, 4 u 6 Helesb.
Ha derBeproii Hemene tepanuu y 42,5 % TMTAIEHTOB
ObLTIO OTMEYEHO II0JHOEe HCYE3HOBEHHE CHMIITOMOB
opu TpueMe Terompaszana B go3e 50 mr, y 48,9 % —
npu go3e teromnpasatna 100 Mr u y 24,2 % — mnpu 1pu-
eme mraie6o (p = 0,0058 u p = 0,0004 cooTBeTCTBEH-
HO TP cpaBHeHUH ¢ riane6o). TakuM o6pa3oM, 5TOT
K-KBK 3naunrtenpbHO TpeBoCXoAu Iiaie6o0 B OTHO-
IIEHUU YCTPAHEHUSI OCHOBHBIX CHMITOMOB Y GOJIBHBIX
Heapo3uBHOI opmoii [DPB.

B 2024 r. 6b11 ony6amkoBan Metaanau3 12 PKU
mo orenke addextuBHOCTH U Oe3onacHocTn K-KBK
u UIIIl npu JeyeHUn KUCTOTO3aBUCUMBIX 3a00JeBa-
Huii [32]. Y TanmMeHTOB ¢ 3PO3WBHBIM 330(aruToM
MOKA3aTeJaN 3a’KUBJEHUS dPO3Uil IPU TEparuy Tero-
mpasza#oM B mo3e 50 m 100 Mr/cyt cocrasmim 72,1
u 58,3 % COOTBETCTBEHHO, a HpHU JiedueHnu (heKcynpa-
3aHOM 40 Mr/cyT win s3oMenpaszoiioMm 40 Mr/cyr —
40,7 1 28,9 % COOTBETCTBEHHO.

S. Seo et al. cpasuuiu addexruBrocts K-KBK
¢ WIIII npu pasmuynbix denorunax ['OPB [33].
ABTOpaMu OBLIO OTMEUYEHO, YTO Y TAIUEHTOB C 3PO-
3UBHBIM 330(DaruToM, OCOGEHHO TSIKEJbIM, TIPU IIPU-
merenun K-KBK Obictpee mocTturaercs tepameBTuye-
ckuil apdext npu HAYANBHONW M TIOAEepP>KUBAIONIEN
Tepanuu. /laHHAasA rpymmna mpernapaToB MOXKET paccMa-
TPUBAThCS B KauecTBe 3(PEKTUBHON albTepHATHUBDI
NIIIT npu neyennu Heapo3uBHOU (HOPMBI ped.IoKC-
Hoit 6ose3un u 'OPB, pesucrentnoit k UIIII.

Cucrematuueckuii 0630p u Meraanasu3 4 PKU
(n = 1834), nposenennniii Q. Zhuang et al., nokasau,
yto noazep:kuBamonias Tepammsi K-KBK y manmmentos
¢ aposuBHBIM 330¢arutoM Tskesnon crenenu (C u D
no Jloc-AumsKenecckoii kiaaccudukanum) G6biia Gosee
adeKkTHBHA O CPABHEHWIO C [IPYTHMH aHTUCEKpe-
TOPHBIMU Tipemiaparamu [34].

Cucrematnuecknii 063op u Meraananus 14 PKU
(4868 mammentos) mpogeMoncTpuposan, yro K-KBK
He ycrynaior 1o adgdgexruBHoctu  UIIIT  [35].
Otnomenwe mancos (OII) ans 9acToThl 3a’KMBJIE-
HUSI 9PO3UBHOTO 330parura Ha 2-i, 4-i u 8-it HejeIAX
npu tepanuun K-KBK mo cpasuennto ¢ WIITT/mra-
ne6o cocrasuno 2,10 (95% AM: 1,53—2,88), a Tak-
xe 1,09 (95% AU: 1,05—1,14), 1,03 (1,00—1,06)
u 1,03 (0,99—1,06) coorBercTBeHHO. Ba)KHO OTMe-
tiuTh, uTo OIIl 9acTOThl BO3HWKHOBEHUST HEKEIaTesIb-
HbIX sBienuil npu jgedennn K-KBK mno cpaBhenuio
¢ WIII/nnane6o cocrasuno 1,08 (95% AM: 0,88—
1,12). PesysibTaThl 3TOTO MeTaaHAIW3a JAEMOHCTPH-
pyoT He TOJbKO BBICOKYIO addextnBHOCT K-KBK,
anangornynyio WIII, wHo u Takoit ke mpoduib 6es-
OTIACHOCTH.

B MHOTOILIEHTPOBOM PaHIOMU3UPOBAHHOM JBOITHOM
cernoM cpaBHuUTETbHOM nccaemoBannn K.J. Lee et al.
u3yuniu 3h@PeKTHBHOCTD M 6E30IaCHOCTb TErompasa-
Ha W 330Menpasosa y MalueHToOB ¢ SPO3UBHBIM 330(a-
rutoM [36]. 300 nauuentos (181 Myskunna u 119 xeH-
muH B Bospacte 20—75 JeT) ¢ SHAOCKOMMYECKH

HOATBEPKJIEHHBIM 9PO3UBHBIM 230()aruTOM CTEIEHH
A—D 1o Jloc-Anmkenecckolt KiaaccupuKaIm ObLTH
pasiesieHbl Ha TPU TPYHIBI: 1-5 rpymma Imosydasa Te-
rompaszan 50 mr/cyt, 2-1 — rerompasar 100 mr/cyrT,
3-a — azomenpason 40 Mr/cyt. IlepBuuHOil KOHEUHOH
TOYKOI WccaeqoBaHMs Oblaa OIeHKA JOJH MalueHTOB
C 3QXKHBJIEHUEM 3DPO3Uil B IHIIEBOJE Uepe3 8 Helesb
Tepanuu. KyMyJIaTuBHBIE IIOKa3aTeslb 3aXUBJIEHUS
azodarura cocrasua 98,9, 98,9 u 98,9 % mius Tero-
npasara 50, 100 Mr/cyr u szomemnpasona 40 mr/cyr
COOTBETCTBEHHO. ABTOpaMHU Oblla OTMEYeHa He TOJBKO
conoctaBuMasi 3(G@PEKTUBHOCTD BCEX TPEX PEKIMOB,
HO TaKKe UX 6e30MacHOCTb M XOPOIasi HeEPEHOCUMOCTb.
Eme omHO MHOTOIIEHTPOBOE PaHAOMHU3UPOBAH-
HOe [IBOIHOE CJIeroe KOHTPOJUPYEMOE HCCJelI0BAHUE
IIT ¢aspr 6bLTO TPOBENEHO € TEebl0 OTeHKN 3hdeK-
THBHOCTH TETOINPAa3aHa y MAllMeHTOB C 3PO3UBHBIM
azodarntom [37]. 248 mnarmenToB ObLIM paselie-
HBI Ha J[B€ TPYINIbBI: Tpyina Teromnpasana 50 mr/cyt
u Tpyrmma s3oMemnpasona 40 mMr/cyr. Uepes 4 Hemenn
Tepalyu OIIEHMBAIACh YACTOTA 3a’KUBJIEHUsT 930(aru-
Ta MO JAHHBIM 9H/JOCKONWH, W3MEHEHWS B TMOKa3are-
JISIX ompocHuKa peduiokcHoit 6onesun (RDQ) u ka-
4yecTBa KM3HMU, CBSI3aHHOTO cO 370poBbeM 1ipu [OPB
(GERD-HRQL), a Takke yJydllieHHE CHMITOMOB.
Uepe3s nBa Mecslla OT Havyajia JEYeHHWS TaKKe CpaB-
HUBAJICSI KYMYJISITUBHBIN II0KA3aTelb AIHUTEJU3AI[IH
aposuii. [lo gamabIM ompocarka RDQ, B o6enx rpym-
max GbLIO COMOCTABUMOE yMEHbIIIEHNe MHTEHCHBHOCTH
¥ Y4acTOTBI BO3HUKHOBEHHS CHMITOMOB 3a60JI€BaHNS,
yJIydIlIeHIe KAauecTBa JKU3HU TANUEeHTOB (M0 JaHHBIM
ompocanka GERD-HRQL). Yacrora HexXelaTelbHbIX
ayiennii, cesizanubix ¢ npuemom UIIIT u K-KBK, rak-
JKe He OTJIMYajiach, YTO ellle pa3 MOJYePKUBAET OJU-
HAKOBBIN Npoduab 6e30MacHOCTH U XOpOIleil mepe-
HOCUMOCTH 3TUX TPYI MpemnaparoB. KyMyJasTuBHbII
[IOKA3aTeJb 3AKIBJIEHMS 9PO3UI MO JAHHBIM SHIOCKO-
MUYECKOTO MCCJEIOBAHUS Yepe3 8 He/leshb JIeUeHUs CO-
craun 91,1 u 92,8 % B rpyIme TeromnpasaHa U 330Me-
mpa3ojia COOTBETCTBEHHO. /laHHOe WMCcCe/JoBaHMeE elie
pa3 moaTBep:kaaer, uto mo addexruBHOCTH U 6€3-
OMACHOCTH TETOMpa3aH He YCTYMaeT 330Menpas3ony
[IpU JIEYEHNH TTAINEHTOB C 9PO3UBHBIM 330(haruToM.
Y.K. Cho et al. B 1BOiiHOM cJjIeTTOM MHOTOIIEHTPO-
BoM uccaegoBanun 111 daspr uzyvanu apdekTuBHOCTD
MO/IZIEPKUBAONIEN TepAly  TETONMPA3aHoOM Yy Tallu-
€HTOB C 9H/IOCKOIMYECKH MOATBEPKIEHHBIM 32’KUB-
M 9pO3UBHBIM 330darntoM [38]. Bce marmeHTbI
6bLIN pas/ieJieHbl HA [[Be TPYIIbI: IepBas MOJaydaua
TerompaszaH 25 MT, BTopasg — JiaHcompason 15 mr
B CyTKH B TeueHnue 6 Mecsies. llensmu uccienoBanus
OBLTH OIEHKA YaCTOTHI IHIOCKOTHMYECKOU pPeMUCCUI
yepe3 12 u 24 Hezmenu, OlleHKA HeKeJATEJbHBIX $IB-
JIEHWIi, pe3yJIbTaTOB KJIMHUYECKUX JaGOPATOPHBIX HC-
cJIe[IoBaHuid ¥ ypoBHEH ractpuHa u rerncuHoreHa 1/11
B CBIBOPOTKe KpOBU. [lpW mpuMeHeHWW TeTompa3aHa
YaCcTOTa 9HIOCKOIIMYECKON peMmuccuu yepe3 6 Mecs-
nes cocrasmwiaa 90,6 %, 4To OGBLIO COIIOCTABUMO C JIAH-
compaszosniom (89,5 %) He3aBUCHMO OT CTENEHH 3PO-
suHoro ssodarura (p = 0,47). VcxoaHblii ypoBeHb
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CBIBOPOTOYHOTO TAaCTPUHA y MAIMEHTOB JI0 HadaJa
HO//IepKUBAIONIENl Tepaluu B TpyIIIe TerolpasaHa
cocraBasti 91,27 1r/Mj, B rpylie JaHCONPa3oja —
102,20 nr/mu. Yepes 4, 8 u 24 Hemelu ypPOBHH ra-
crpuna u nerncurorera 1/11 6bLin HUKe, YeM TaKOBbIe
Ha MCXO/HOM YDOBHE B TDYIINE TErOIPa3aHa.

Emte B 0oMHOM MHOTOIIEHTPOBOM PaHOMHU3HUPO-
BAaHHOM /IBOMHOM CJIEIIOM CPaBHHUTEJbHOM HCCJIEO0-
BaHWM C BKJOYeHWeM 218 manumeHToOB ¢ 3H/OCKOIN-
YecKM IOATBEPXK/IEHHBIM 3PO3UBHBIM 330(aruToM
(cremern A—D mo Jloc-AHmkenecckoii kaaccudu-
Kanun) GbLIM TTOKA3aHbI MPEUMYIIECTBA TErompasa-
Ha [39]. Omna rpynma wmccienyeMbIX ToJydana Te-
rompazadn 50 Mr B CYTKH, ApyTrass — JIaHCOIPa30J
30 Mr. Y pecnoHJeHTOB OBLIN M3y4YeHBI Te€HOTHUIIBI
CYP2C19, omueHuBajsach IepeHOCUMOCTb Tpera-
paToB, a TaKXKe CpaBHHUBaJCcA Npoduab Ge3ormac-
HOCTU TIpUHMMaeMbIX TpenaparoB. Yepe3 14 nueit
Tepanuu KyMYJSTUBHBIN TIOKa3aTeab 3a’KWBJEHUS
sposuii B mmmeBoge coctaBun 88,4 % (91,/103)
u 82,6 % (90,/109) (95% [AU: 5,78 [-3,66—15,22];
p = 0,0005) B 1EpBOil U BTOPOH TPyIIIax COOTBET-
cTtBeHHO. K 4eTBepTOll Hezese 0JS TMAIMEHTOB C 3a-
SKMBIIMM 3PO3UBHBIM 330(paruTOM MO JAHHBIM 330-
(paroracTposyoIeHOCKOTIMM B TPYIINe TErompas3aHa
6bL1a 95,2 % (98,/103), a B rpymnme JgaHcompasoga —
86,2 % (94/109) (95% [AU: 8,91 [1,22—16,59];
p < 0,0001). ABropamMu 6bLIO TIOKA3aHO MPEUMYIIE-
CTBO TETOIPA3aHa B OTHONIECHWH 3a’KUBJIEHUS dPO3UN
B IUIIEBO/IE HE3aBUCUMO OT TE€HETHYECKOTO IOJMMOP-
¢pusma CYP2C19. Tak:xe 6BLTO OTMEUEHO BBIPAKEHHOE
obsieTueHne CUMITOMOB 3a6oJieBaHus. B Teuenue aByx
HeJlesib  TTPOBOJIMIACh €XKeHEBHAS OIleHKA OCHOBHOTO
cumnroma ['DPB — wusskoru. [locroBepHoit craTucTiye-
CKOWl Da3HUIIbI MEXIy TPYIION TeromnpasaHa W JIAHCO-
npasosia 1o JoJie TaieHToB 6e3 U3KOTH U JloJie JHei
6e3 M3KOTU BBISABIEHO He Gblio. ComlocTaBUMOi OKaza-
JIach He TOJIbKO KJIMHUYecKast 3(h(HeKTUBHOCTb 9THX TIpe-
MapaToB, HO W UX TEPEHOCUMOCTb.

Mertaanamus 34 wuccaeposanuit (25 054 marm-
enta) Ob1 mposegeH Y. Liu et al. ¢ menpio cpas-
nenus addexrusnoctn pazamunbix UIII, K-KBK
u mwianebo s 3aKUBJIEHUS IPO3UBHOTO 330]aruta
[40]. Cpeam Bcex BKJIOUEHHBIX B aHAIN3 OOJHHBIX
TSDKEJIBI HPO3WBHBIN 930(haruT BBISBISJICS TIPUMEp-
Ho B 10 % caydaeB. Bbuio moxkasaHo, 4TO IIpU IIPHU-
Merenun OGospimHcTBa K-KBK Habmonamace Gosee
BBICOKAsl CKOPOCTb 3a’KUBJIEHHS 3PO3Uil B IHIIEBO-
ne, yem mipu npueme WIIII, oco6eHHO y TanueHTOB
C TSDKEJbIM 3pO3UBHBIM 330darutoM. Ilokasarennb
3aKUBJIEHUS 9po3uii Ha (hOHE TPUMEHEHUs Terompa-
3ana B gose 50 wan 100 Mr/cyr mpesbimiag HmoKasa-
tenp npu Ttepammu WIIIT (mnampasona, s30Menpa-
30J1a, IAHTOIPA30Ja, JAaHCOIIPa3oJa, OMeIpasoJa,
palenpasosia) B CTAaHAAPTHBIX WM YABOCHHBIX JI03aX
Kak Ha 4-if, Tak u Ha 8-ii Hepnensx. Cieqyer OTMETUTD,

9TO JJisi OGOJIBIMUHCTBA PEKUMOB JIEUEHUS KyMYJIsi-
TUBHBIN TIOKa3aTesb 3aKUBJIEHUS 3po3uil uepe3 8 He-
JleJTb Tepanuy CYNeCTBEHHO NPEBBbINIA] TOKa3aTesb
yepe3 4 HeJesn.

Mecto TeronmpazaHa B COBPEMEHHBIX
KJUHHYECKUX PEKOMEH/IANUSIX
o auarHocruke u Jjevyenuro '9PH

B xmuamdeckux pexomeHganusx Poccuiickoit ra-
cTposuTeposorndeckoil acconuanuu (2024 r.) no aua-
rHoctuke u jedennio [OPB K-KBK paccmarpuBaior-
CsI KaK TI€PCIIEKTUBHbBIE aHTUCEKPETOPHBIE TIPENapaThl
JUTSL JiedeHs] KUCJIOTO3aBUCUMBIX 3abosieBaHuil B Oy-
myuem [4].

B kiauHuveckux pexkoMenjanusx SmoHckoro o6-
mecTBa racTposnTeposoros (2021 r.), MOCBSAIEHHBIX
I'9PB, nasmauenne K-KBK (BoHompasan) pexoMen-
JIOBAHO B KavecTBe HaYaJIbHON/ TOAJePKUBAIOIIEN
Tepanuu Tpu TsKeJoM pedutiokc-azodarute [41].
IIpu nerrkom pedimokc-330darnte MpeIIoKeHO MPH-
menatp UIIIT niun K-KBK.

B CeynbckoM KOHCEHCyce 10 JHATHOCTUKE
u nevennio [OPB (2021 r.) K-KBK peromengosa-
HbI K MPUMEHEHWIO B KAUYeCTBE HAYATHHOTO JIEUEHUS
I'9PB, a rtakxe mupu apo3uBHOM 330darute [42].
[TomuepkHYTO, YTO ITOT KJACC MPENapaToB HE yCTyIa-
et 1o a¢pdexruBnocru VIIIIL.

B pexomenpamusax Koncencyca Asmartcko-Tuxo-
OKEaHCKOTo permoHa mo segenumo I'9PB (2021 r.)
TaK)Ke oTMedeHbl IpeumyniectBa npuMenenus K-KBK
npu [IPB, a ocob6eHHo mpu TIKEIO0M 3PO3UBHOM 330-
darure [43].

3akaoueHue

Teronpa3an — IpeAcTaBUTeJb HOBOTO KJacca
KaJIMi-KOHKYPEHTHBIX OJIOKATOPOB KUCJIOTHOH TIPO-
JIYKIUU, KOTOpble, 10 JAHHBIM KJIMHUYECKUX HCCIIe-
JTOBaHWIi, UMEIOT P/l TIPEUMYIIECTB TP JIEYCHUU KHUC-
soro3aBucuMbix 3a6osesannii. K-KBK He sBasiorcs
MPOJIEKAPCTBaMK, 4TO 0oGyciaBamBaeT GoJiee OBICTPBII
U IPOJOJKUTEIbHBIN aHTUCEKPETOPHbIH addeKkT, KoTo-
PBIif He 3aBUCHUT OT IpHeMa Muiu. TeronpasaH He MOj-
BEPsKEH BIUSHUIO I'eHETHYECKUX II0JUMOP(U3IMOB H30-
depmenta CYP2C19 u pucky MesKJIeKapCTBEHHDBIX
B3anuMOJIeIiCTBIIT. YKa3aHHble (hakTOpbl 06YCIaBIMBAIOT
npeumyiiectso K-KBK y nanuenTos ¢ nounoil ussxoroii,
HOYHBIMUM KHUCJOTHBIMU [IPOPbIBAMHU, HEIPO3UBHOH (op-
Moit ['OPB, apo3uBHbIM 330¢arutom.

Pesysbrarpl paHee IpOBeNEeHHBIX pPaGoT [eMOH-
CTpUPYIOT OOJBINON TOTEHIIMAA JAaHHOTO —KJjacca
IpernaparoB IpU JIEYEHUHU KHUCJIOTO3aBUCHUMbBIX 3a-
6oseBanuii. OgHAKO HEOOXOIUMO TIPOBE/ICHUE [AJTh-
HeWIuX MuccaeJoBaHuii, B ToM uucjae B Poccuiickoit
Deneparu, 1 TOATBEPKICHIS JaHHBIX 00 UX JI0JI-
roCpoYHOi 9 PEeKTUBHOCTH U 6E30MACHOCTH.
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Potassium-Competitive Acid Blockers:
New Opportunities of Antisecretory Therapy
in Gastroesophageal Reflux Disease

Alexander S. Trukhmanov, Diana E. Rumyantseva*

1.M. Sechenov First Moscow State Medical University (Sechenovskiy University), Moscow, Russian Federation

Aim: to present modern data on the efficacy and safety of using potassium-competitive acid blockers (P-CAB) using
tegoprazan as an example in patients with gastroesophageal reflux disease.

Key points. Potassium-competitive blockers of hydrochloric acid secretion, according to clinical studies, have
demonstrated high clinical efficacy and safety in patients with gastroesophageal reflux disease. The advantages
of this class of drugs include a faster and longer-lasting antisecretory effect, which does not depend on food intake,
as well as the absence of the influence of genetic polymorphisms of the CYP2C19 isoenzyme on pharmacokinetics
and the risk of drug interactions. In patients with nocturnal heartburn, the potassium-competitive acid blocker te-
goprazan may be the drug of choice to achieve a faster and longer-lasting clinical effect and improve sleep quality.
Tegoprazan is effective against nocturnal acid breakthroughs. In several studies, tegoprazan was superior to pla-
cebo and proton pump inhibitors (PPIs) in eliminating major symptoms in patients with nonerosive reflux disease
and to PPIs in treating erosive esophagitis. P-CABs are considered the drugs of choice in the treatment of gastro-
esophageal reflux disease refractory to PPIs.

Conclusion. Further studies are needed, including in the Russian Federation, to confirm the high efficacy and safety
of tegoprazan.

Keywords: potassium-competitive acid blockers, tegoprazan, gastroesophageal reflux disease, erosive esophagi-
tis, nocturnal heartburn
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Kanui-KoHKYpeHTHble 6J10KaTopPbl KNCJIOTHOWM NPOAYKLUUU: HOBble BO3MOXXHOCTU

aHTUCeKpeTopHOoI Tepanuu racTpoa3odareasnbHon pedOKCHOW 6one3Hn

A.C. TpyxmaHos, [.E. PymsaHueBa*
®rA0Y BO «[lepsbiti MockoBCkuii rocynapCTBEHHbI MEANLMHCKUE yHuBepcuTteT um. U.M. CeveHoBa» MuHucTepcTaa
3apaBooxpaHeHus: Pocecurickon deaepaumnm (CedyeHoBCckuii YHnBepcuteT), MockBa, Poccuiickass Penepaumsi

Llenb 0630pa: NpeacTaBTb COBPEMEHHbIE AaHHble 06 3hdPEKTUBHOCTN U 6E30MAaCHOCTM MPUMEHEHNUS KaNININ-KOHKY-
PEHTHbIX 6/10KaTOPOB KMCNOTHOM Npoaykumn (K-KBK) Ha npuMepe TeronpasaHa y nauueHToB ¢ racTpod3odareanbHon
pedpOKCHOM 60NE3HbIO.

OCHOBHbIE NoNIoXXeHUs. Kannin-KoHKYpeHTHbIE B/10KaTOPbl CEKPELLMM COJIIHOM KUCOTbI MO AaHHbLIM NPOBEAEHHbIX KN~
HNYECKMX UCCNneaoBaHmii MPOAEMOHCTPUPOBAIN BbICOKYIO KITMHUYECKYO 3 DEKTUBHOCTbL 1 6E30MacHOCTb Y MaUMeHTOB
C racTpoazodareanbHoli pedntokCHOM 6one3Hbio. MNpenmMyliiecTBaMn JaHHOMO Kiacca npenaparToB ciyxat 6onee Obl-
CTPbIA U NPOLOIKUTENBHBIN aHTUCEKPETOPHLIN 3P DEKT, KOTOPLIM HE 3aBMCUT OT NpUemMa NuLLM, a Takke OTCYTCTBUE
BJIUSIHUSI FTEHETUYECKMX MonnMopduramoB nsodpepmeHta CYP2C 19 Ha hapMakoKMHETUKY U PUCKA MEXITEKAPCTBEHHbIX
B3aMMOOENCTBUIA. Y NaumMeHTOB C HOYHOM mnaxoron npeacrasmtens K-KBK TeronpasaH MoxeT 6biTb NpenapaTom Bbl-
6opa ans 4oCcTMXeHUs 6onee BGbICTPOro U NPOAOCIKUTENBHOIO KIIMHMYECKOro addeKkTa 1 yyyLLeHNs KayecTBa cHa. Te-
ronpasaH ap@PEKTUBEH B OTHOLLEHNN HOYHbLIX KMCIOTHBIX MPOPbLIBOB. B psiae nccnenoBaHuia Teronpas3aH NpeBOCXoans
nnauebo 1 MHrMbUTOPLI MPOTOHHOM Nomnbl (UMMIM) B OTHOLLEHMN YCTPaHEHWUSI OCHOBHbIX CUMMTOMOB Y 60JIbHbIX HE3PO-
3nBHOM pedntokcHo 6onesHbto 1 UMMM npu neveHnn apo3meHoro asodparuta. K-KBK paccmartpmBaioTcs kak npenapartsl
BbIOOpA Npu neveHnn ractpoasodareanbHo pediokCHoM 6onesHn, pedpakrepHoi kK UMMT.

3aknueHne. HeobxoamMmo npoBeaeHne aanbHENLLINX CccneaoBaHuii, B TOM Yucne B Poccuiickon depepaupn, noa-
TBEPXOAIOLLMX BbICOKYIO 3PPEKTUBHOCTL 1 6€30MacHOCTb TeronpasaHa.
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KniouyeBbie cnoBa: Kanumin-KOHKYPEHTHbIE 610KaTOPbl KMCAOTHOM MPOAYKUMW, TeronpasaH, ractpoasodareanbHas
pedntokcHasa 601e3Hb, 3PO3UBHbIN 330harnT, HOYHAsA n3xora
KOoH®NUKT nHTEepecoB: aBTOPLI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana yutupoBanusa: TpyxmaHoB A.C., PymsaHuesa [1.E. Kanuin-koHkypeHTHble 610KaToOpbl KUCNOTHOM NPOAYKLIMN: HOBbIE BO3MOX-
HOCTM aHTUCEKPETOPHOM Tepanuun ractpoasodareansHon pediloKCHON 601e3HN. POCCUIACKUIA XYpPHaNn raCTpo3HTEPONOriun, re-
natonoruu, kononpokrtonorun. 2025;35(4):18-26. https://doi.org/10.22416/1382-4376-2025-35-4-18-26

Gastroesophageal reflux disease (GERD) re-
mains one of the most common gastrointesti-
nal (GI) diseases worldwide. According to a
meta-analysis based on data from 102 studies
conducted in 2020, global prevalence of GERD
was 13.98 % (95% confidence interval (95% CI):
12.47—15.56) [1]. In the Russian Federation,
GERD frequency is steadily increasing, and ac-
cording to the latest multicenter study, it reaches
34.2 % among the subjects presenting at outpa-
tient clinics [2].

The relevance of GERD problem is related
not only to its high prevalence, but also to com-
plications such as esophageal strictures, haemor-
rhages, Barrett’s esophagus (BE), which is a risk
factor for esophageal adenocarcinoma (EAC) [3,
4]. According to histopathology data, Barrett’s
esophagus is revealed in 7.2 % patients with
GERD (95% CI: 5.4-9.3) [5]. Not associated
with epithelial dysplasia it increases the risk of
esophageal adenocarcinoma to 0.2—0.5 % [6]. In
patients with Barrett’s esophagus, the presence
of low- and high-grade dysplasia increases the an-
nual risk to 0.7 and 7 %, respectively. The high
prevalence of GERD and obesity are among the
reasons for rapid increase of esophageal adeno-
carcinoma incidence. An analysis of state medical
statistics showed that over 10 years, from 2010 to
2020, the increase in the incidence of esophageal
adenocarcinoma was 10.18 % [7].

Besides severe complications, GERD symp-
toms have a negative impact on the quality of
life of patients, reduce working performance, re-
quire long-term and sometimes lifelong drug ad-
ministration, as well as surgical treatment, which
results in significant social and economic impact.

Studies of the pharmacoeconomic aspects asso-
ciated with GERD demonstrate both high total
direct (appointments, cost of medications, tests,
and hospitalization) and indirect costs (number
of days with total and partial loss of working
productivity). According to reports, the total
losses from GERD are estimated at 1.446 bil-
lion rubles per year [8]. Losses from complicated
GERD, considering the costs of treatment and
temporary disability, are estimated at 674.6 mil-
lion rubles per year.

Nocturnal heartburn has negative impact on
the quality of life of patients, resulting in sleep
disorders with subsequent decrease in daytime ac-
tivity and working productivity [9].

Thus, the main goals in the treatment of pa-
tients with GERD include alleviation of disease
symptoms, healing of erosive esophagitis, preven-
tion of relapses and complications, and improved
quality of life of patients.

Challenges and prospects
of gastroesophageal reflux disease treatment

Today, proton pump inhibitors (PPIs) are
considered as first-line agents in the treatment
of acid-related disorders. Despite significant suc-
cess in using PPIs in patients with GERD, there
are still several unresolved issues remain [10].
Firstly, they include refractory disease course
(no response to a standard PPI dose administered
once daily for 8 weeks) [11]. According to the
literature, a complete or partial lack of response
to antisecretory therapy is observed in 40—50 %
of patients [12, 13]. Despite PPI treatment, 38 %
of patients still have residual GERD manifes-
tations, and 47 % require the addition of other
medications to their therapy to reduce or relieve
symptoms.

The main causes of refractory GERD may be
classified into three groups: patient-related, ther-
apy-related, and not related to GERD [11]. The
first group includes poor treatment adherence,
failure to comply with the time and frequency of
drug administration, genetically determined poly-
morphism of cytochrome P450 isoforms CYP2C19
and CYP3A4, the patient’s cytokine profile, obe-
sity, refluxate character (presence of weakly acid-
ic and weakly alkaline refluxes), impaired upper
gastrointestinal tract motility, and the esophagus
microbiota. The second group includes nocturnal
acid breakthroughs, postprandial acid pocket.
The reasons for persistent symptoms despite the
antisecretory therapy may include other diseases
with similar clinical symptoms (achalasia of car-
dia, eosinophilic esophagitis, Zollinger — Ellison
syndrome, radiation, drug-induced or infectious
esophagitis, esophageal adenocarcinoma, rumina-
tion syndrome, etc.).
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Low patient compliance possesses significant
problems for physicians of all specialties and an
important reason for the treatment failure. It is
known that pharmacokinetics of some PPIs de-
pends on the mealtime and the optimal time for
drug administration is 30—60 min before meals.
This is necessary to achieve the highest PPI
blood levels during the period of maximum pro-
ton pump stimulation associated with food intake.
However, previous studies have shown that 36 %
of physicians do not instruct their patients about
the time of PPI administration or provide incor-
rect instructions [14]. Only half of the patients
do not violate the treatment regimen for drugs of
this group, among others 39 % take PPIs more
than 60 min before meals, 30 % — after meals,
28 % — before bedtime, 4 % — as needed [15].

Therapy-related challenges also arise when
treating patients with non-erosive GERD, with
nocturnal heartburn, severe erosive esophagitis.

Erosive esophagitis is observed in 25—50 % of
patients with GERD and may increase the risk
of complications such as esophageal stricture and
Barrett’s esophagus [16]. Even though PPIs are
the drugs of choice for treatment of all GERD
forms, approximately 10—30 % patients with
Grade C/D (according to the Los Angeles clas-
sification) esophagitis fail to achieve endoscop-
ic remission within 8 weeks of therapy [17, 18].
In another study, this value is even higher and
amounts to approximately 40 % of patients with
severe esophagitis treated for 1.1 years [19].

Previously, a positive correlation was demon-
strated between the erosive esophagitis healing
rate and the proportion of time with intragas-
tric pH > 4.0 [20]. Thus, drugs with the most
pronounced and long-lasting antisecretory effect
should be preferred for treating patients with se-
vere erosive esophagitis.

70 % of patients taking PPIs experience noc-
turnal acid breakthrough (NAB) (gastric pH de-
crease below 4, lasting more than 1 hour) [21].
In some cases, it is accompanied by acidic gastro-
esophageal refluxes. This phenomenon may lead
to nocturnal heartburn, extraesophageal mani-
festations of GERD during sleep, and presents
as an aggravating factor in erosive esophagitis
and Barrett’s esophagus. Of note, occurrence of
a nocturnal acid breakthrough does not depend
on the type of PPI taken by the patient. Not all
H*/K*-ATPases are active in all patients at
the time of PPI administration, and these med-
ications do not act on the inactivated H*/K*-
ATPases, which may explain occurrence of a noc-
turnal acid breakthrough.

Acid-suppressive therapy is still develop-
ing and currently a new promising class of an-
tisecretory drugs, potassium-competitive acid
blockers (P-CABs), undergoes extensive studies.
Tegoprazan (CJ-12420) is one of the P-CABs rep-
resentatives.

Mechanism of action
of potassium-competitive acid blockers

Tegoprazan is a highly selective gastric pro-
ton pump inhibitor, and unlike PPIs, it competi-
tively and reversibly interacts with the ionic K*-
binding domain of H*/K*-ATPase. One of the
advantages of P-CABs as a new class of acid-sup-
pressive drugs is the lack of need for activation in
acidic environment and stability in parietal cell
tubules. This results in faster effect and a pro-
nounced inhibition of hydrochloric acid secretion.
P-CAB binds to the active and inactive forms of
H*/K*-ATPase, which results in longer duration
of action [22].

Studies of tegoprazan pharmacokinetics and
antisecretory activity have shown a dose-depen-
dent antisecretory effect. At single oral adminis-
tration, rapid drug absorption was observed, and
the time to maximum blood concentration (t )
was on average 1 h (0.5 to 1.5 h) [22, 23].

Dose-dependent antisecretory activity and
rapid onset of action were demonstrated by
N. Takahashi et al. [24]. Tegoprazan oral ad-
ministration to dogs at the dose of 1.0 mg kg
resulted in complete inhibition of histamine-in-
duced gastric secretion of hydrochloric acid after
60 min. After tegoprazan administration at the
dose of 1 mg/kg, percentage of time with gastric
pH > 4 was 54 %, and after administration at the
dose of 3 mg/kg it was 89 %.

Tegoprazan has effect on gastric motility, as
was demonstrated by the authors of this work,
which is a matter of interest and requires further
studies. Tegoprazan oral administration at the
dose of 3 mg/kg to a dog resulted in resumption
of the migrating motor complex phase III after
its inhibition with pentagastrin [24].

An important characteristic of the new mole-
cule is the independence of its pharmacokinetics
from food intake. After administration of single
dose 200 mg tegoprazan after meal or at fasting,
median gastric pH was 5.71 and 5.41, respective-
ly, according to 24-hour pH-metry [25]. The time
share with gastric pH > 4 was also comparable
(85.7 % and 74.4 %, respectively).

The area under the ‘concentration — time’
curve from the time 0 to the last measurable plas-
ma concentration at the time point t (AUC )
and t1/2 of the compounds were comparable,
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although plasma C_  of tegoprazan and its me-
tabolite M1 were decreased by 47 % after meal,
compared to 43 % at fasting. Thus, no clinically
relevant effect of food intake on the drug absorp-
tion was observed.

Another advantage of P-CABs is absence of
CYP2C19 phenotype effect (“fast”, “intermedi-
ate”, “slow” metabolizers) on tegoprazan phar-
macokinetics and clinical efficacy [26]. A ran-
domized clinical trial by E. Yang et al. has shown
a rapid increase in intragastric pH > 4 based on
daily pH-metry after administration 50 mg tego-
prazan at bedtime, compared to PPI and vono-
prazan. Percentage of time with pH > 4 after
tegoprazan administration was significantly
higher, 66 %, compared to 36.1 % for PPI and
60.5 % for vonoprazan. This study has demon-
strated not only a more pronounced nocturnal
acid breakthrough inhibition by P-CAB com-
pared to PPI, but also the absence of CYP2C19
phenotype effect on the duration and level of
acid suppression [26].

To date, data on anti-inflammatory properties
of tegoprazan have been obtained. In vitro use
of tegoprazan 100 pg/mL resulted in decreased
proinflammatory cytokines (interleukin-1 (IL-1),
IL-6, tumor necrosis factor alpha (TNF-a)) ex-
pression and increased anti-inflammatory cyto-
kine (IL-4, IL-10, transforming growth factor p
(TGF-B)) gene expression [27]. Decreased ni-
tric oxide production by cells and stimulation of
macrophage differentiation to the M2 phenotype,
which contribute to the production of anti-in-
flammatory cytokines, tissue remodeling and re-
pair, were also observed.

Tegoprazan anti-inflammatory effects in pa-
tients with GERD were confirmed in a study
by S.Y. Kim et al [28]. Tegoprazan 30 pmol /L
significantly inhibited the expression of proin-
flammatory cytokines (IL-6, IL-8, IL-1b, TNF-a)
in normal esophageal epithelial cells (Het-1A)
treated with hydrochloric acid.

Tegoprazan safety profile, including hepato-
toxicity (liver toxic injury, hepatitis, hepatic
failure, liver transplantation and other hepatic
diseases), was studied in a large retrospective
population-based cohort study including 50 mil-
lion subjects in South Korea [29]. Tegoprazan
use was not associated with a higher risk of hepa-
totoxicity compared to six PPIs (dexlansoprazole,
esomeprazole, lansoprazole, omeprazole, panto-
prazole, and rabeprazole) (risk ratios (RRs): 0.70
(95% CI: 0.69-0.72), 0.81 (0.79—0.83), 0.61
(0.59-0.63), 1.17 (1.13—1.20), 0.61 (0.59—0.62),
and 0.73 (0.71—0.75), respectively). Hazard ratio

(HR) for tegoprazan compared to six available
PPIs was 0.73 (95% CI: 0.72—0.75). Moreover,
it was noted that tegoprazan treatment reduced
the risk of hepatotoxicity by approximately 27 %
compared to PPIs.

Evidence base for tegoprazan efficacy
in gastroesophageal reflux disease

Tegoprazan demonstrated high clinical effi-
cacy in patients with nocturnal heartburn. In
a double-blind randomized study conducted by
J.S. Kim et al., the proportion of heartburn-free
nights over 14 days of treatment with a standard
dose of PPI and 50 mg of tegoprazan was 43.1
and 57.8 %, respectively [30]. Decreased pro-
portion of patients with sleep disorders due to
GERD-related symptoms was also observed with
both PPIs and P-CABs. However, time to the
first reported elimination of nocturnal heartburn
with tegoprazan was 1.5 days, and with PPI it
was 3 days. Thus, considering the comparable
safety profile of PPIs and P-CABs, in patients
with nocturnal heartburn, tegoprazan may be the
treatment of choice for achieving a faster and
long-lasting clinical effect and improving sleep
quality.

S. Han et al. have studied tegoprazan efficacy
for nocturnal acid breakthrough [23]. At tego-
prazan 50 to 200 mg administration in the eve-
ning, mean intragastric pH of > 4 was achieved
within two hours, while in subjects taking PPIs,
a similar effect was achieved within 7 hours. In
this study, a dose-dependent increase in the time
with gastric pH > 4 was also observed: 58.55 %
with tegoprazan 50 mg, 70.07 % with 100 mg,
and 81.73 % with 200 mg. Thus, tegoprazan has
demonstrated a rapid acid-suppressing effect, to-
gether with the long-term maintenance of gastric
pH > 4 for the first 12 hours after drug admin-
istration.

In another study conducted by E. Yang et al.,
a single 50 mg dose of tegoprazan at bedtime
resulted in rapid and pronounced inhibition of
hydrochloric acid secretion [26]. Percentage of
time with gastric pH > 4 during the night, mea-
sured by daily pH-metry, was 66 %, compared to
36.1 % for PPIs. Mean intragastric pH level in
subjects treated with P-CABs was 4.6 + 0.7 for
the entire time of night measurement.

Tegoprazan clinical efficacy and safety in pa-
tients with non-erosive reflux disease was evalu-
ated in a prospective, randomized, double-blind,
placebo-controlled study by S.H. Kim et al. [31].
324 patients with non-erosive GERD were allo-
cated into three groups: Group 1 received tego-
prazan 50 mg, Group 2 — tegoprazan 100 mg
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and Group 3 — placebo, during one month. The
symptoms (frequency and severity of heartburn,
belching, dyspeptic complaints) were evaluated
using the Reflux Disease Questionnaire (RDQ)
before treatment and after 2, 4 and 6 weeks of
therapy. In the fourth week, complete elimina-
tion of symptoms was observed in 42.5 % of pa-
tients treated with tegoprazan 50 mg, in 48.9 %
treated with tegoprazan 100 mg, and in 24.2 % of
patients received placebo (p = 0.0058, p = 0.0004,
respectively, compared to placebo). Thus, this
P-CAB was significantly superior to placebo in
eliminating the major symptoms in patients with
non-erosive GERD.

In 2024, a meta-analysis of 12 RCTs evaluating
the P-CABs and PPIs efficacy and safety in the
treatment of acid-related disorders was published
[32]. In patients with erosive esophagitis, erosion
healing rates associated with use of tegoprazan 50
and 100 mg/day were 72.1 and 58.3 %, respec-
tively, compared to 40.7 and 28.9 % with fex-
uprazan 40 mg/day or esomeprazole 40 mg/day,
respectively.

S. Seo et al. compared the efficacy of P-CAB
with PPI in various GERD phenotypes [33]. The
authors have noted that in patients with erosive
esophagitis, especially severe, the use of P-CABs
resulted in a faster therapeutic effect during
initial and maintenance therapy. This group of
medicines may be considered as an effective al-
ternative to PPIs in the treatment of non-erosive
GERD and PPI-resistant GERD.

A systematic review and meta-analysis of
4 RCTs (n = 1834) by Q. Zhuang et al. have
shown that maintenance P-CAB therapy in pa-
tients with severe erosive esophagitis (Grades C
and D according to the Los Angeles classifica-
tion) was more effective compared to other an-
tisecretory agents [34].

A systematic review and meta-analysis
of 14 RCTs (4868 patients) have shown that
P-CABs was not inferior to PPIs [35]. Odds ratio
(OR) for erosive esophagitis healing frequency at
weeks 2, 4, and 8 with P-CAB compared to PPI/
placebo was 2.10 (95% CI: 1.53—2.88), 1.09 (1.05—
1.14), 1.03 (1.00—1.06), and 1.03 (0.99—1.06), re-
spectively. Of note, overall odds ratio (OR) for ad-
verse events at P-CAB treatment compared to PPI/
placebo was 1.08 (95% CI: 0.88—1.12). The results
of this meta-analysis demonstrate high efficacy of
P-CAB, comparable to that of PPI, together with
similar safety profile.

In a multicenter, randomized, double-blind,
comparative study, K.J. Lee et al. studied tego-
prazan and esomeprazole efficacy and safety in

patients with erosive esophagitis [36]. 300 pa-
tients (181 men, 119 women, aged 20—75 years)
with endoscopically confirmed erosive esophagitis
Grades A—D according to the Los Angeles classi-
fication were divided into three groups: Group 1
received tegoprazan 50 mg/day, Group 2 — te-
goprazan 100 mg/day, and Group 3 — esome-
prazole 40 mg/day. The primary endpoint of
the study was the proportion of patients with
esophagus erosions healing after 8 weeks of ther-
apy. The cumulative rate of esophagitis healing
was 98.9 %, 98.9 % and 98.9 % for tegoprazan
50 mg/day, 100 mg/day, and esomeprazole
40 mg/day, respectively. The authors have re-
ported comparable efficacy, together with safety
and good tolerability, for all three regimens.

Another multicenter, randomized, double-blind,
parallel, controlled phase III study was conduct-
ed to evaluate tegoprazan efficacy in patients
with erosive esophagitis [37]. 248 patients were
divided into two groups: tegoprazan 50 mg/day
group and esomeprazole 40 mg/day group. After
4 weeks of therapy, the frequency of esophagi-
tis healing based on endoscopy data, changes
in Reflux Disease Questionnaire (RDQ) and
GERD-HROQL scores, and symptom improvement
were assessed. The cumulative index of erosion
epithelialization after two months from treatment
initiation was also compared. According to RDQ,
both groups have shown a comparable decrease
in the disease symptoms intensity and frequency,
and a comparable improvement in quality of life
of patients (according to GERD-HRQL). The
frequency of adverse events associated with PPIs
and P-CAB was also similar, which further em-
phasizes similar safety and good tolerability of
these drug groups. The cumulative erosion heal-
ing index according to endoscopic examination
after 8 weeks of treatment was 91.1 and 92.8 %
in the tegoprazan and esomeprazole groups, re-
spectively. This study further confirms non-infe-
riority of tegoprazan compared to esomeprazole
in terms of efficacy and safety in treatment of
patients with erosive esophagitis.

In a double-blind, multicenter, phase III trial
Y.K. Cho et al. studied the efficacy of mainte-
nance therapy with tegoprazan in patients with
endoscopically confirmed healed erosive esoph-
agitis [38]. All patients were divided into two
groups: Group 1 received tegoprazan 25 mg,
Group 2 — lansoprazole 15 mg/day for 6 months.
The study purposes included assessment of endo-
scopic remission frequency after 12 and 24 weeks,
evaluation of adverse events, clinical laboratory
investigations, and gastrin and pepsinogen 1/1I
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serum levels. At tegoprazan treatment, endo-
scopic remission frequency after 6 months was
90.6 %, which was comparable to lansoprazole
(89.5 %), regardless of the erosive esophagitis
grade (p = 0.47). Baseline serum gastrin level in
patients from tegoprazan group before the main-
tenance therapy initiation was 91.27 pg/mL, in
lansoprazole group — 102.20 pg/mL. After 4, 8
and 24 weeks, gastrin and pepsinogen 1/11 levels
were lower compared to baseline levels in the
tegoprazan group.

Another multicenter, randomized, double-
blind comparative study enrolling 218 pa-
tients with endoscopically confirmed erosive
esophagitis (Grades A—D according to the
Los Angeles classification) has shown the advan-
tages of tegoprazan [39]. One group of study sub-
jects received tegoprazan 50 mg/day, the other —
lansoprazole 30 mg. CYP2C19 genotypes of the
respondents were studied, drug tolerability was
assessed, and the safety profile of the drug prod-
ucts was compared. After 14 days of therapy, the
cumulative rate of the esophagus erosions heal-
ing was 88.4 % (91,/103) and 82.6 % (90,/109)
(95% CI: 5.78 [-3.66—15.22], p = 0.0005) in the
first and second groups, respectively. By week
4, the proportion of patients with healed erosive
esophagitis according to esophagogastroduodenos-
copy in tegoprazan group was 95.2 % (98,/103),
and in lansoprazole group — 86.2 % (94,/109)
(95% CI: 8.91 [1.22—16.39], p < 0.0001). The
authors have shown tegoprazan superiority in re-
lation to esophagus erosion healing, regardless of
CYP2C19 genetic polymorphism. A significant
relief of disease symptoms was also observed. The
major GERD symptom, heartburn, was evaluated
daily for two weeks. No statistically significant
difference was reported between the tegoprazan
and lansoprazole groups regarding proportion of
patients without heartburn and proportion of
days without heartburn. Comparable clinical ef-
ficacy and tolerability of the drug products stud-
ied have been shown.

A meta-analysis of 34 studies (25,054 patients)
was conducted by Y. Liu et al. to compare the
efficacy of various PPIs, P-CABs, and placebo
in terms of the erosive esophagitis healing [40].
Among all patients included in the analysis, se-
vere erosive esophagitis was observed in approx-
imately 10 % cases. It was shown that the use of
most P-CABs resulted in higher esophagus ero-
sion healing rate compared to PPIs, especially
in patients with severe erosive esophagitis. The
rate of erosions healing with tegoprazan 50 or
100 mg/day was higher compared to that with

PPI (ilaprazole, esomeprazole, pantoprazole, lan-
soprazole, omeprazole, rabeprazole) in standard
or double doses, both at weeks 4 and 8. It should
be noted that for most treatment regimens, the
cumulative rate of erosion healing after 8 weeks
of therapy was significantly higher than the rate
after 4 weeks.

Position of tegoprazan in modern
clinical guidelines for GERD
diagnostics and treatment

In the guidelines for GERD diagnostics
and treatment of Russian Gastroenterological
Association (2024), P-CABs are considered as
promising antisecretory agents for the treatment
of acid-related disorders in the future [4].

In the GERD guidelines of Japanese Society
of Gastroenterology (2021), the use of P-CABs
(vonoprazan) is recommended as initial/main-
tenance therapy in severe reflux esophagitis
[41], and in mild reflux esophagitis use PPIs or
P-CABs is proposed.

In the Seoul Consensus on the GERD diag-
nostics and treatment (2021), P-CABs have been
recommended as initial treatment for GERD and
erosive esophagitis [42]. It has been emphasized
that this drug class is not inferior to PPIs in
terms of efficacy.

The guidelines on GERD management of the
Asia-Pacific Consensus (2021) also outline the
advantages of using P-CABs in GERD, especially
in severe erosive esophagitis [43].

Conclusion

Tegoprazan belongs to a new class of potas-
sium-competitive blockers of hydrochloric acid
secretion, and according to clinical study data,
it possesses several advantages in the treatment
of acid-related disorders. P-CABs are not prod-
rugs, which results in faster and longer-lasting
antisecretory effect that does not depend on food
intake. Tegoprazan mechanism of action is not af-
fected by CYP2C19 genetic polymorphisms, and
there is no risk of drug interactions. These factors
determine the advantage of P-CABs in patients
with nocturnal heartburn, nocturnal acid break-
throughs, non-erosive GERD, erosive esophagitis.

The results of previous studies demonstrate
high potential of this class of drugs in the treat-
ment of acid-related disorders. However, further
studies to confirm long-term efficacy and safety
data are required, including that in the Russian
Federation.
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QaKTophl pHCKa U KaHIlepoTreHe3
KOAOPEKTAaABHOT'O paKa

B.®. JleBumu

DI'BY «Hayuonanrooiti MeOUYUHCKUU Uccaedosamenvckuil yenmp onxoaozuu um. H.H. Baoxuna»> Munucmepcmea
30pasooxpanenus: Poccutickoti @edepayuu, Mockea, Poccutickas Dedepayus

Llenb: npeacTaBuTb faHHbIE O hakTopax PUCKa 1 UX yHaCTUM B KAHLLEPOreHe3e KOMOPEKTaIbHOro paka.
OcHoBHble nonoxeHusa. KonopektanbHblii pak (KPP) 3aHMMaeT TpeTbe MecTo B CTPykType 3abosieBaeMocTu
3/10KA4Y€CTBEHHBLIMU OMyX0NsiMU B BOMBLLUMHCTBE CTPaH Mmpa, Bkoyas Poccuto. Mpu aTom 3a6oneBaemMocTb Npo-
[OMmKaeT pactu u B mmpe, n B Poccun, roe KPP coctanseT 12,2 % B 06LLeln OHKOJIOrMYeckon 3ab0o1ieBaeMoCTy.
OcCTaHOBUTb POCT U JOOBUTHCS CYLLECTBEHHOrO CHWXeHus 3abonesaemocty KPP BO3MOXHO TOSIbKO Ha OCHOBE
onpeneneHns nokasaHHbIX NPUYnH 1 GakTopoB pucka KPP 1 BHeopeHus B CUCTEMY 30paBOOXpPaHEHNS 9D DEKTUB-
HbIX Mep ero npodunakTnkn. O630p BKIIKOYAET TPU pasnena nccnenoBaHnin: pacnpoctpaHeHne KPP B nonynsaumsax
1 AMHaMKKa rnokasaTtenern 3aboneBaemMocTu; NPUYMHbI 1 MOANDULMPYEMBIE N HEMOONPULMPYEMbIE DAKTOPbLI PU-
cka KPP; mexaHu3mbl kaHueporeHeda KPP. BonbwivnHcTBo cnydaeB KPP (90-95 %) HocuT cnopaanyeckuii xapakrtep
1 B 3HAYUTENBHOM CTEMEHN 0BYCNOBNEHO COBOKYMHOCTHIO MOANDULMPYEMBIX (DaKTOPOB pUCKa OKPYXaloLLen cpe-
Obl 1 06pasa Xn3HW, Taknx Kak onpeaesieHHble XapakTEPUCTUKN NMUTaHUS, MMKPOBUOTa KULLEYHWKA, BEC, pU3nye-
ckasi akTUBHOCTb, YNoTpebieHne ankorons, TabakokypeHue, NnpeaonyxoneBbie 3abonesaHns 060404HOM 1 NPSMOIA
KULUKWN, YPOBEHb 3HAHUI O MPUYMHAX 3/10KAYECTBEHHBLIX HOBOOOPAa30BaHUI U Mepax ux npodunaktuku. Mpegno-
naraetcsi, 4to okosio 30 % cnyyaeB 3aboneBaHuii KPP B pa3Hoii cTeneHn obycnoBneHO HacnencTBeHHOM npen-
PacnosIOXXEHHOCTLIO MK HeMmoanduumpyembiMn dakTopamMmmn pucka, Ho mwwb 5 % Bcex cnydaes KPP pa3sumBaloTcs
Ha PpOHEe N3BECTHbIX HACIEACTBEHHbIX CUHAPOMOB, KOTOPbIE BbI3BaHbI ONPeaesIeHHO repMUHANIBHON MyTaLUneN.
3aknioueHue. lNpeacraBneHHble B 0630pe OaHHbIE O A0Ka3aHHbIX MOANDUUMPYEMBIX U HEMOOUPULIMPYEMbIX
dakTopax pucka KPP 1 MexaHM3max ux y4actus B KaHLLEPOreHes3e 3/10Ka4eCTBEHHbIX HOBOOOPA30BaHWN TOICTOM
VAN NPSMON KULKK 6yayT cnocobCcTBOBaThL pa3paboTke U BHEAPEHMIO B MPaKTUYECKOE 3apaBooxpaHeHme addek-
TUBHbIX METOA0B NPODUNAKTUKN N CHUXEHMIO 3aboneBaemocTtun KPP.

KniouyeBble cnoBa: KONopekTanbHbIl pak, aNMAEMNONOrUS, KAHLEPOreHe3, MoaduLMpyeMbIE U HEMOONDULMPY-
emMble pakTopbl pycka

KoHdnukT MHTEepecoB: aBTop 3aaBnseT 06 OTCYTCTBMM KOHDINKTA MHTEPECOB.

Ans untupoBaHusa: JleswuH B.®. dakTopbl pycka 1 KaHLepOoreHe3 KoIopeKkTanbHOro paka Poccuinckuii XypHasn ractpoaHTepo-
NornK, renaTtonoruu, kononpokronorun. 2025;35(4):27-38. https://doi.org/10.22416/1382-4376-2025-35-4-27-38

Risk Factors and Carcinogenesis of Colorectal Cancer

Vladimir F. Levshin
N.N. Blokhin National Medical Research Center of Oncology, Moscow, Russian Federation

Aim: to present current research data on the epidemiology and carcinogenesis of colorectal cancer.

Key points. Colorectal cancer (CRC) ranks third in the incidence of malignant tumors in most countries of the world,
including Russia. At the same time, the incidence rate continues to grow both globally and in Russia, where CRC

accounts for 12.2 % of the total oncological incidence. It is possible to stop the growth and achieve a significant re-
duction in the incidence of CRC only by identifying proven causes and risk factors for CRC and introducing effective

measures for its prevention into the healthcare system. The review includes three sections of research: 1) CRC prev-
alence in populations and the dynamics of CRC incidence; 2) causes and modifiable and non-modifiable risk factors

of CRC; 3) mechanisms of CRC carcinogenesis. The majority of CRC cases, 90 to 95 %, are sporadic and largely due

to a combination of modifiable environmental and lifestyle risk factors, such as certain dietary characteristics, gut

microbiota, body weight, physical activity, alcohol consumption, tobacco use, precancerous diseases of the colon

and rectum, and the level of knowledge about the causes of CRC and measures to prevent them. It is estimated that

approximately 30 % of CRC cases are due to varying degrees of genetic predisposition or non-modifiable risk fac-
tors, but only 5 % of all CRC cases develop in the context of known genetic syndromes that are caused by a specific

germline mutation.

Conclusion. The information presented in the review on proven modifiable and non-modifiable risk factors for CRC

and the mechanisms of their participation in CRC carcinogenesis will contribute to the development of effective

methods for the prevention of CRC and their implementation in practical health care.
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Bseaeunune

B MupoBoil cratuctuke 3a60Ji€eBAEMOCTH 3JI0KaUe-
CTBEHHBIMH OIyXOJSIMU KoJopekTaibubii pak (KPP)
3aHUMAET TPETbE MECTO MO KOJUYECTBY BHOBD TOCTAB-
JIEHHBIX OHKOJIOTHYECKUX IUArHO30B CPeIu B3POCJIO-
rO HaceJeHUs TJIAHEeThl, a TaK)Ke SIBJSETCS TPeTbeil
10 3HAYUMOCTHU TIPUYUHOM CMEPTHU OT paKa KaK y My:XK-
YWH, TaK U y KeHIUH. E3KeroHo B MUpe BBISBISETCS
1,9 mun cayyaes KPP (10 % Bcex HOBBIX CJIyYaeB
paka B Mupe) u okoso 900 Teic. cMepreit ot Hero [1].
3a6oseBaeMocts KPP TpagniinoHHo sIBJIsieTcss caMoi
BBICOKOII B 3aaJ{HbIX CTPaHaX.

B Poccum KPP Tak:ke 3aHMMaeT TpeTbe MECTO
0 PACIPOCTPAHEHHOCTH CPEIU  3JOKAYECTBEHHBIX
HOBOOOpa3oBaHuii. B CcTpyKType OHKOJOTHYECKO
3a60J1EBAEMOCTY PaK 000JOYHOM KUIIKH COCTABJISIET
7,1 %, omyxo/m TpsIMOil KHIIKH, PEKTOCHTMOHUIHOTO
coenuHenuss u anyca — 95,1 %. Bce aru Jokammu3sa-
1y, BMecre o6o3Hauaemble Kak KPP, cocrasisior
12,2 % B o6mell 3a60/1eBAEMOCTH 3JIOKAY€CTBEHHBIMUI
ONyXoJIsIMU. AGCOJIIOTHOE YHCJIO JIUI] C BIIEPBbIE yCTa-
HOBJIeHHBIM auarHo3oM KPP ysesnumnocw ¢ 49 470
B 2011 r. 1o 71 001 B 2021 r. Ilokasaresnb 3aboseBae-
Moctn Ha 100 TBIC. Hacesenus Boipoc ¢ 41,6 B 2011 r.
1o 48,67 B 2021 r. Ilpupoct Tpy6bIX MOKa3aTeseil 3a-
6oseBaeMoctn 3a 10-nmetHuil mepmosa coctaBua 25,3 %
I paka o6ojouHON Kumku u 15,5 % I8 paka
NPSIMON  KHUIIKW, PEKTOCUTMOWIHOTO  COEeJIMHEHUS
u anyca [2]. B GosbmmHcTBE cTpaH Mupa, BKJIIOYAs
Poccuto, 3a6oneBaemocts KPP mpomosmxkaer pactu [3,
4]. Osxupaercst, yTo 6e3 BHEAPEHUS] B IMPAKTUYECKOE
3npaBooxpaHenue 3 GEeKTUBHBIX Mep MPOPUIAKTUKA
KPP 2035 r. Bo BceM Mupe Gy/eT €KeroHO BBISIB-
JATbCs 2,4 MJTH HOBBIX caydaeB KPP [5].

Ilesp HacTostmero 0630pa JUTEpPaTYphl: IIPECTa-
BUTD JIaHHBIE 0 (DAKTOpPaX PHUCKA W UX YYACTUU B KaH-
neporenese KPP.

BoimotHeH simTepaTypHBIE  0030p  cTartei, omy-
6MKOBaHHBIX B mepuoj ¢ stuBapst 2018 no despasb
2024 r., TOCBSINIEHHBIX WM3Y4YEHWUIO SIN/eMHIOJIOTHH,
atunosioruu n KaumeporeHesa KPP. Cucremarnueckuit
MOUCK JIUTEPATYPBHI TIO TIeJEBbIM TeMaM UCCJAeT0OBAHMI
OCYIIECTBJISIIICST HA OCHOBE 3JIEKTPOHHDBIX JAHHBIX TO-
CPeNICTBOM TIOMCKA B MEKIYHAPOJHBIX HAYUYHBIX 6a3ax
(PubMed/MEDLINE, Google, eLibrary, RusMed).
Tax:xe TPOBOAMICS PYYHOH MOWCK B CHUCKAaX IMEPBO-
UCTOYHUKOB aHAJIM3NUPYEMbIX HCCJIEOBAHMI.

oxasannbie npuunnbl U ¢paxropsl pucka KPP

B paszsutuun KPP peratoniiee 3HaueHne nmeer KOM-
OMHUPOBAHHOE JIEHICTBHE KAHIIEPOTEHOB W TIPOMOTOPOB
KaHIleporeHesa, KOTopble 0003HAYAIOTCS KaK (DaKTOPbI

pHUCKa, TIOCKOJIbKY OHHU B OT/EJbHOCTH HE OIIpeje-
JIIIOT Pa3BUTHE 3JIOKAYECTBEHHOH OIyXOJH, a B TOH
I WHOW CTETIEHN TOBBIMIAIOT BEPOSTHOCTD €€ Pa3BU-
Tusi. MakTOPBI PUCKa Pas3/lesdioT Ha MperogaraeMblie
U JOKaszamHble. B oTHomeHnu mocjaefHUX Ha OCHO-
BaHUU CIIEIMAJbHBIX aHAJUTUYECKUX MCCJIeI0BaHII
TIOJTy4eHO MO/ATBEPK/EeHNE WX CTAaTUCTHYECKH JI0CTO-
BEPHON NMPUYMHHO-CJAEJCTBEHHON WM 0303aBUCUMOIT
CBS3W C Pa3BUTHEM OIpe/ie/ieHHO# (opMBI OHKOJIO-
IrMYeCKOro HoBOooOpas3oBanus. B mpodumakrtuueckoii
MeIUINHE TPAAUIINOHHO BBIAEASIOT HeMoauduimpye-
Mble (PaKTOpbI pUCKa, yCTPAHEHUE WM KOPPEKITHS KO-
TOPBIX HEBO3MOXXHBI WM OTPAHWYEHBI, W MOAMUIIN-
pyeMbie (paKTOPbI PUCKA, KOTOPbIE MOKHO yCTPAHSITh
WJIN U3MEHSTb MX XapaKkTepucTuku. K Hacrosimemy
BpPEMEHM YCTAHOBJEHA IPUYMHHO-CJIC/CTBEHHAS CBS3b
MEKIy PSIJIOM Kak HeMOAu(UIMPYyeMbIX, TaK U MOJH-
(pupyeMbIx GaKTOPOB pHUCKA.

Hemoauduuupyemsre dpakropsr pucka KPP

Hacaedcmeennocms

Ananmu3 gaaHbix 20 aHATUTHYECKWX SIHIEMHOJO-
ruueckux wucciaenosanuii KPP mokasan, 4ro Hauu-
ype B CeMEWHOM aHaMHe3e POJICTBEHHUKOB MEPBOI
crenienun pojictBa, Gosnesmux KPP, yBenuuuBaer ot-
nocureabHprii puck (OP) passutus KPP Gosee wem
B 4 pasa (OP = 4,21; 95%-Hblll HOBEPUTENbHDIA MH-
tepsan (95% JIN): 2,61—6,79) [6]. Ilpexnomaraercs,
yro npumepuo B 30 % ciydaeB 3a6oseBanne KPP
00yCJIOBIEHO HACJIEJCTBEHHON IPEIPACIIOI0XKEHHO-
CThIO, HO JiUIIb 5 % Bcex ciaydaes KPP passuBaior-
cst Ha (pOHE M3BECTHBIX HACJE/ICTBEHHBIX CHHAPOMOB,
KOTOpble 0OYCJIOBJIEHBI OIIPE/IEJIEHHON TepMUHAb-
HOHM MyTarmeil: cuHApoM JInHYa, ceMeWHbBIN ajeHo-
Maro3 TtoJscroit kumku, MUTY H-acconunpoBanubrit
MOJIUIIO03, OBEHWJIbHBIA TI0JIUI03, HACJEICTBEHHbIN
CUH/IPOM CMENIaHHOTO MOoJNMo3a, cuuapoM Ileiitiia —
Erepca u 3y6uarsiit mosmmos [7]. Hawbosiee pacmpo-
CTPaHEHHBIM HACJIE/JCTBEHHBIM CHUH/POMOM, BbI3bIBA-
oM KPP, aasgerca curzapom JImHYa, ¢ KOTOPBIM
cBsi3aHo 110 3 % Bcex cayyaes KPP [8].

B nactosmee Bpemst cymiectByeT okosio 20 maen-
TU(UIUPOBAHHBIX TEHOB, KOTOPbIE CBSI3aHBI C TI0-
BBIIEHHBIM puckoM pasButus KPP. B macmraGaom
[IOJTHOTEHOMHOM accollnaTuBHOM uccienoBannn KPP,
BrJrouaBiieM 35 145 ciaygaes KPP u 288 934 v
KOHTPOJIbHBIX TPYII W3 Ppa3HbIX [ONYJSIIUN, pe-
3yJbTaTaMi  IIE€JEBOTO  MeTaaHal n3a  IMOJATBEP:K-
JleHa 3HAayMMasli CBsI3b IIOKa3aTesiell MOJIUTeHHBIX
nrkasn onenku pucka KPP ¢ 3a6oseBaemoctbio KPP.
Y w1l co cpeiHUM U BLICOKMM MOJIUTE€HHBIM PUCKOM
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BeposiTHOCTb pasButuss KPP 6blia, cOOTBETCTBEHHO,
B 2,11 n 3,88 pasa BbIlIe, YeM B TOATPYIIE C HU3KUM
puckoMm [9]. TlokasaresbHble JaHHBIE CBSI3W PHUCKA
pasButusa KPP ¢ mHacmencTBeHHOW TpenpaciooKeH-
HOCTBIO K 3TOi (OpMe B3JI0KAUYeCTBEHHBIX HOBOOO-
pPa30BaHUil TMOJyYeHBI B WCCIEOBAHWUU, TIe y JIUI
MOTYJISIIMOHHON ~ KOTOPTBbI  TPOBOJIMJIACH  KOJTHYeE-
CTBEHHas OIleHKa TeHeTUYeCKOTO PHUCKA, OCHOBAaHHAs
Ha 140 OmHOHYKJIEOTHIHBIX TOJAUMOpPQU3MAX, CBI-
3aHHBIX ¢ KPP. Taxske yunThIBajcs aHaMHE3 Kype-
Hus. Y JUI] CO 3HAYEHUSIMU TIOJIMTEHHOTO PUCKA BbIIIIEe
90-ro mepriertusns puck KPP Gbun moBbinieH B He-
CKOJIBKO pa3 10 CPABHEHMIO C JINIAMU CO 3HAYEHUSIMU
MOJINTEHHOTO pHucKa Hmske 10-To mepreHTWss; y HU-
KOT/Ia He KypPWBIINX, KyPHUBIIUX B IMPONLJIOM W IIPO-
JOJDKAIOMAX KYPUThb PUCK ObLT TOBBLITIEH, COOTBET-
cTBEHHO, B 3,6, 4,3 u 6,4 pa3za. MHOroMepHbIil aHATN3
MOKa3aJ, YTO KaK MOJUTEHHBIH PUCK, TaKk U KypeHue
OKasbIBalOT HezaBucuMoe Biausinue Ha puck KPP [10].

OTATomeHHbI ceMelHbIll aHaMHe3, TO €CThb HaJl-
yme ciaydaeB 3a6oneBannit KPP cpenn po/icTBeHHUKOB
1—2-it crenenu poxctBa, ormedaercs y 30—35 % ma-
nuentoB ¢ KPP. B 1o ke BpeMsi ceMeliHbIil aHaMHe3
3a00JieBaHUs] MOKET ObITh CBSI3aH U C TeHETUYECKUMU
daxropamu, u ¢ obieceMeiiHbIMU (HAKTOPaMK PUCKA
B oOpaze xXusau. [eHerndeckue (PaKTOPHI HTPAIOT
6osee 3HaUUMyI0 poJsib B artnosoruu KPP B ceMbsx,
rle eCTb HOCHTEJW TepPMUHAJBHBIX MYyTAIlWii, BbI3bI-
Batonux KPP, na Hux npuxomurcss Toibko 5—10 %
cay4aeB 3a6oneBanus [7, 10].

ITon

ITo craTucTuyecKuM JaHHBIM TIOYTH BO BCEX IIO-
nyasinugx KPP uamie pasBuBaercs y MysKuuH, yeM
y okeHnmH. CTaHIAPTH30BaHHBIN MOKa3aTeab 3a00-
neaemoctn KPP na 100 Tbic. My’>KCKOTO HacejeHUs
Poccun cocrasister 31,87, Ha 100 TbhIC. JKEHCKOTO Ha-
cenenna — 21,86 [2]. B apyroii momyadaunu coot-
Homenne 3abosneBmmx KPP MyskunmH u sKeHIIMH co-
crasager 1,25:1,0 [4].

Bospacm

Mo 40 ner cnyuyam 3aboseBanusi KPP equnuunbie.
Kaxk mpaBusio, oH Tmopakaer Jro/ieil B Bo3pacre Tocie
40 ner, mpuueM B 85 % ciyuaeB KPP BoisiBiisieTcst 110-
cae 65 ser [11]. B Poccun noBo3pacTHbie MOKa3aTe n
3a6oseBaeMocTt Ha 100 ThIC. HaceJ€HHST COOTBETCTBY-
IOI[ET0 BO3pacTa B OTHOUIEHUU paka 000I0YHON KHIII-
Ku cocrasisior: <40 jper — 7,3; 40—49 jger — 20,4;
50—59 ner — 56,8; 60—69 et — 155,2; 70—79 ger —
168,0; 80 ser u crapme — 229,2 [2]. DTu naHHbIE
MOJTBEPSKIAIOT HAJTNYNE BBIPAKEHHOTO TPEH/IA YBEJIH-
yeHusT nokaszareseit 3a6oneBaeMoctu KPP ¢ yBemmue-
HUEM BO3PacTa, yCTAHOBJIEHHOTO W BO MHOTUX JAPYTHX
nonysiusx. [lokazarenn 3a60J€Ba€MOCTH B BO3PACT-
HBIX Tpymmax crapine 60 JeT B JecaTKu pa3 6oJblie
ATUX TIOKa3aTesell B BO3pacTHBbIX rpynmax <40 mer
u 40—49 ner. B mocnennme mecATHNETHS B psne
CTpPaH OTMEYaeTcsi POCT YUCJIA CIAy4YaeB 3a60JeBaHUN
KPP cpenu sozneit B Bo3pacte no 50 Jjier, 4TO BBI-
3bIBAET JIOTIOJHUTETHHYIO TPEBOTY, HO HE MEHSET OC-
HOBHOI TEH/ICHIINY BBIPAKEHHOTO YBEJUYEHUS PHUCKA

KPP c yBesmuenunem Bospacra [12]. Takum o6pasom,
BO3PACT TIPEJCTABJSETCS OJHUM U3 Hambosee 3HAUU-
MbIX (paktopoB pucka ansi KPP. Bospacr, Bephee,
MOCTapeHne HaceJeHNsI, SIBJSETCS OJHOM M3 TIaBHBIX
npuuuH pocrta 3aboneBaemMoctu KPP B GosbiimHcTBE
CTPaH MHUPa B aGCOJIOTHBIX MOKA3ATEJSIX.

Pocm

CucreMaTnueckuii 0630p ¢ METaaHATM30M JTaHHBIX
47 oO6CepBAIMOHHBIX WCCJIEAOBAHMI, BKJIIOYAIOIIIX
280 644 cayuas KPP, mokasan, 9T0 y B3pOCITBIX JIUIT
¢ kakapiMu 10 ¢cM Gosiee BBICOKOTO POCTa OTMEYEHO
He6O0JIbIIIoe, HO JOCTOBEPHOE TOBbIleHe pucka KPP
(OP = 1,14; 95% JIN: 1,11—1,17). CpasHenue 3a-
6oseBaeMoct KPP Mexy B3pOCJIBIMU JIIOABMU C Ca-
MBIMH BBICOKUMU TEPIIEHTUISIMI POCTA C JIMIIAMH C Ca-
MBIMI HU3KUMHU TEPUEHTHWISMUA POCTa BapbUPOBATO
B OT/IEJTbHBIX WCCJEIOBAaHUAX B TpejiesiaXx 3HAuYeHul
OP or 1,24 (95% AW: 1,19—1,30) mo 1,07 (95% JIU:
0,92—1,25) [13]. Takum 06pa3oM, OTHOILEHNE PICKOB
passutus KPP 6bimo moctoBepHO BbINIE y JIHIL ¢ HAU-
60Jiee BBICOKUM POCTOM B CPaBHEHUU C JINIAMU C HU3-
KM POCTOM.

[pyroii metaananus pesyJbratoB 6oJiee 40 mccie-
JIOBaHWI, BKJIIOYABIINX BMecTe AaHHBIE 0 50 936 coy-
yasgx KPP B mnonynsuum uuciennoctvio 7 393 510
B3POCJBIX JIUI[, TaK)Ke TOATBEPAMJ HAJUYNEe ITOCTO-
BEPHOH TOJIOXKUTENBHON CBSI3U MEXIY POCTOM U PU-
ckoM KPP. Cymmapnanie 3aauenns OP cocrasmmm 1,04
(95% AM: 1,02—1,05) ¢ KaxaAbIM yBEJIUYEHHEM POCTa
Ha 5 cM [14]. B nmpoBenennom B Kutae maciraGHoOM
PAHIOMU3UPOBAHHOM  ILJIANE60-KOHTPOJIUPYEMOM WH-
TEPBEHIIMOHHOM HCCJIEIOBAHUH C TIEJBIO OIEHKH IPO-
unakTueckoit 3P PEeKTUBHOCTH BUTAMUHHBIX J00a-
BOK WCCJTIEIOBAJICS TaKyKe Ps/l M3BECTHBIX (DAKTOPOB
pucka KPP, Bruiouast pocr. B uccnemyemyio Koropry
Born 29 553 3/10pOBBIX YesoBeKa B Bo3pacte oT 40
no 69 mer. Ilocsie HabmoMeHUs, MPOIOJIKABIIETOCS
5,25 rojfa, ObLIN 3apETUCTPUPOBAHBI BCE BO3HUKIINE
cayyan KKP. MuorodakropHoii aHann3 ¢ OIEHKON
cBsa3u 3aboseBannss KPP ¢ pasmuunbiMu pakropamu
pHUCKa TMOKa3aj, 4To KymyJstuBHbi puck KPP 3Ha-
YIMO BO3PACTaeT C yBEJMYEHWEM pOCTa HE3aBUCHMO
OT JIPYTUX M3BECTHBIX (paKkTOpoB pucka [11].

Imuuuecxkas NPuUHAdIeKHOCMY

3a6oneBaeMocth KPP pasnuuaercss B 3aBucuMo-
CTM OT CTpaHbl W B PA3HBIX PACOBBIX,/ITHUIECKUX
rpymmnax Hacenenus. B CIIA mnokasatesn 3a6oJie-
BAeMOCTH W CMEPTHOCTH Y ad)poaMepUKAaHCKOTO Ha-
CeJIeHHsI TI0 CPABHEHWIO C HEUCIAHOSI3bIYHBIM GesbiM
HaceneHueM Bbire Ha 28 u 60 % COOTBETCTBEHHO.
JlatnHOaMepUKAHI[bI UMEIOT B IeJIoM Gojiee HU3KHil
ypoBeHb 3a6osneBaeMocT KPP, dWeM HencmaHOsS3bIU-
Hble Gesble, CTAH/IAPTU30BaHHBIE MOKa3aTenan 3aboJie-
BaemMoct KPP pnns mepBoIX W BTOPBIX COCTABJISIOT,
cooTBeTCTBeHHO, 35,5 u 40,2 Ha 100 ThiCc. HaceaeHUs.
AMEpUKAHITBI SMOHCKOTO TPOUCXOKICHUS MMEIOT Ca-
MYIO BBICOKYIO 3a6oseBaeMocTb KPP cpenn Bcex ame-
puKaHIEeB aszuarckoro npoucxoxaenusa [15]. Cambiit
BBICOKUI TTOKa3aresb 3a6osieBaemMoctu KPP cpenu rre-
MeHHBIX 1 pacoBbix rpynn CIHIA 6b11 3adukcupoBan
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B 2018 r. y aMepUKaHCKUX WH/IENIEB, KOPEHHBIX JKU-
tesein Ansgcku — 61,9 va 100 TbICc. HaceaeHUsT. ITOT
MoKa3aresb ObLI BbIlE, YeM B JIOOON APYToil cTpane
MUpa, 32 UCKJI0UYeHneM BeHrpuu, /e y My>XYWH ypO-
BeHb 3a6osieBaeMoct KPP 6oL BbIle, ueM y My>KUYuH
Ha Assicke — 70,6 u 63,6 na 100 TbIC. COOTBETCTBEH-
Ho [16]. IIpearonaraercst, 4To pacoBble U ITHUYECKUE
pa3imuusi B OoTHolieHnu 3abGoseBaemoctu KPP o6y-
CJIOBJIEHBI KOMILJIEKCOM (DaKTOPOB pHUCKA — TeHeTH-
YeCKUX, OKpY:Kalolell cpenbl, o6pasa KU3HH, KOTO-
pble CBS3aHbI KaK CO CTPAHOW IIPOUCXOK/IEHUS, TaK
U CTPAHOW MPOXKUBAHUS, a TaKKe C Pa3HBIM YPOBHEM
BHeJI[DEHUSI B 3/[paBOOXpaHeHue MPOPUIAKTHUECKON
MeIUIINHBI, B YacTHOCTH cKpuHWHTa KPP.

Moaudumupyembie hakTopbl pHcKa

Xapaxmepucmuxu numanus

MHorouucaenHble MCCJIeIOBAHUS TTOKA3aJIH,
YTO THUTAaHUE B 3aBUCUMOCTH OT OIPEJETEHHBIX €ro
XapaKTEePUCTUK MOXKeT WUTPaTh KaK NPUYMHHYIO, Tak
n 3anmTHy0 posib B pasButnu KPP. Tak, upesamep-
HOe moTpebJieHne XUBOTHOTO GesKa U KUPOB, OCO-
GEHHO KpacHOTO ¥ TiepepabOTaHHOrO MsiCa, MOJKeT
yBeJUYUTh pUcK pa3Butusi KPP, B To BpeMs Kak KJeT-
YyaTKa WM IHIEeBbie BojiokHa (oBomm, (PpPyKTHI, 3e-
JIEHD), a TaKyKe MOJIOUHbIE MPOAYKTHI MOTYT 3alUTUTD
ot kaHIieporeresa KPP [17].

B anHamuTmyeckoM HCCIEOBAaHUU <«CJAy4dal-KOH-
TPOJIb», TPOBeleHHOM B OMCKOI 00J1acTH, MPUHSIN
yaacte 609 ges. B Bospacre ot 30 mo 85 Jer (cpexn-
HUN BO3pacT 51,2 roma). OuenumBaiuch 23 mapa-
MeTpa, XapaKTepPHU3yIONNX MUTaHWe W TMHUIIEBbIe MPH-
BBIYKH YYACTHUKOB HCCJIEOBAHUS. Y HUBAPUAHTHBII
aHaJN3 MOJyYeHHBIX JAHHBIX TTOATBEPANI 3HAUUMOCTD
ais pucka passutusd KPP Tombko B oTHOIIEHUU CJie-
JYTOIITUX TIECTH MapaMeTpoB: yoTpebJieHre aJKOTOs
6oJiee IByX pa3 B Mecsll ¢ TpeolalanueM KpPernKoro;
KpaTHOCTb ToTpebJieHust KpacHoro Msica 6oJiee 10 pas
B MECSII; KOJIMYECTBO TIOTPEOJISIEMBIX CBEXKHX (DPYK-
toB MeHee 100 r 3a pas; mpeAnouTeHNe XUPHON THUIIH;
MHAEKC Macchl Tesa 6ogee 25 [18].

B cucrematmueckoM 0630pe, OXBATHBIIUM YeTBID-
HA/IIaTh KOTOPTHBIX MCCJIEOBAHMIT U CEMb HCCJIe[0Ba-
HUH TUTIA «CAy4Yail-KOHTPOJIbY, BKJIIOYAIOIINX B 00TIIei
caoxkaocTn > 60 Thic. cayuaeB KPP u comocraBumoro
KOHTPOJISI, OBLIO TOKA3aHO 3HAYMMOE CHUXKEHWE PH-
cka pasputus KPP, cBsizaHHOe ¢ BBICOKUM TMOTpebJe-
HueM OO6IIero KOJNYeCTBA MOJIOYHBIX MPOAYKTOB [19].

WccnenoBanus B3aMMOCBSA3HM MKy TTOTPeOJIECHIEM
Pas3JMYHbIX BUIOB (PPYKTOB 1 prckoM passuruss KPP
JlaTM  TPOTHBOPEYNBbLIE Pe3yJbTaTbl. MeTaaHATH3
24 cOOTBETCTBYIONIMX UCCJIEIOBAHUI € OOUINM y4YacTu-
eM 1 068 158 B3pOCJBIX JIHII TOKA3aJ, YTO 10 CpaBHe-
HUIO ¢ HU3KUM 60Jiee BBICOKOE MOTpebieHre HEKOTOPBIX
¢pyKTOB cHIKAeT puck pa3BuTusit KPP: nutpycoBbix —
Ha 9 % (ornomenue mancos (OI) — 0,91; 95% JAU:
0,85—0,97), sa6m10x — Ha 25 % (OIIl = 0,75; 95% JIU:
0,66—0,85), ap6ysos — na 26 % (OIII 0,74;
95% [U: 0,58—0,94) u xuBu — na 13% (OI = 0,87;
95% JIN: 0,78—0,96). B oTHOUIEHUN APYTUX BUIOB

¢pyKTOB 0CTOBEPHOIT cBsi3u ¢ puckoM KPP ne 6b110
ycTanoBseHo [20].

B koroptHOM IIPOCHEKTHUBHOM HCCJEIOBAHUU
B Masbmé B Tedenne 502 136 desoBeko-eT HaGIIO/IE-
HUSI 32 YYACTHUKAMU HCCJIEIOBAHUS OBLIO BBISBIEHO
923 cayuas KPP. Ananu3 cBsi3m pPa3iumyHBIX KOM-
HOHEHTOB nuTanug ¢ puckoM KPP mokaszasu, 4ro mo-
TpelJieHre MUIIEBbIX BOJOKOH Ha YPOBHE CaMOTO BBI-
COKOTrO KBUHTWJISA cHUKaao puck KPP B cpaBHenun
¢ caMbIM HU3KUM KBuHTHIeM — Ha 23 % (O = 0,77;
95% AW: 0,61—0,98) [17].

Meraanamus pe3yJabTaToB 7  06CEPBAITMOHHBIX
U UCCJIeZIOBAHUN «CIy4Yall-KOHTPOIbY, U3y4aBIINX BO3-
MOKHYI0 CBs3b pucka passutuss KPP ¢ yposrem mo-
Tpe6JIeHNs] ¢ NUIell aHTONHAaHOB (PacTUTEIbHBIE KOM-
MOHEHTHI U TTUTMEHTBI, GOJbIE BCETO MX COMEPIKUTCS
B KOXKHUIIE ATOJ[ U IJIOJIOB), MOKA3aj HAJIUYKME 3HAYN-
MOl OOpaTHOI CBSI3W MEXIy OOUMM MoTpebaeHrneM
anronunanoB u puckoMm KPP. Bosbmioe norpe6ienue
AHTOIINAHOB B CPaBHEHWU C MAJbIM yMEHBIIATO PUCK
KPP: no mamabIM 06CEpPBAITMOHHBIX UCCIETOBAHUNA —
Ha 22 % (OII = 0,78; 95% AU: 0,64—0,95), mo xaH-

HBIM HCCJIE[IOBAaHUN «Caydaii-KoHTpoab> — Ha 31 %
(011 = 0,69; 95% AN1: 0,60—0,78) [21].
[TpoBeneno wucciefoBaHUe — «CJIYy4aii-KOHTPOJIb»

C TeJbI0 U3YYEHUS CBSI3M MEXIY Pa3TUYHBIMU THIIA-
MU pacTUTeJbHOI1 AueTsl 1 puckoM KPP y nacenenus
Kwuras. VccienoBanue BKJIIOYATO COOTBETCTBYIOIINE
nannble o 2799 cayuasim KPP u 2799 nui naphoro
KOHTPOJISI, COMOCTaBUMOTO TI0 BO3PACTY, TOJY, MECTY
JKUTETbCTBA WM JPYTUM BO3MOXHBIM (aKTOpaM pu-
cka. Jlist cb6opa JaHHBIX O MUTAHUU ObLI HMCIOJIH30-
BaH BaJIUJIMPOBAHHBIN OMPOCHUK YAaCTOTHI U COCTaBa
yHOTpeOJeHNsT MUIH, Ha OCHOBE KOTOPOTO BBIBOIMLII-
cd WHJEKC PACTUTENbHOTO IMUTAHUS, TTO3BOJISIONINN
OTIEHUBATL COOJIIOIeHNe OOIMUX, 3/0POBBIX U HE30-
POBBIX MOjIejiell MHUTAHUS HA PACTUTETbHOW OCHOBE.
[To cpaBHEeHMIO ¢ caMbIM HU3KUM KBUHTHJIEM 3Haue-
HUW WHJIEKCAa TIPU CaMOM BBICOKOM KBUHTHJIE CKOP-
pexTtupoBansble mokazaresan OIIl B oTHOMmeHnn prcka
passurus KPP cocraBuim: 7151 BceX MOjiesieli muTaHus —
0,79 (95% [IU: 0,66—0,95), mpu coOMIOLEHAN 340PO-
Boil Mozmesu nurtanusg — 0,45 (95% AU: 0,38—0,55)
U TIpU COOGJIIOEHUN HE3JI0POBOI MOJENN THUTAHUS —
1,45 (95% JW: 1,18—1,78). B uenoM pesy/brarbl
MOJATBEPKIAIOT PEKOMEHJAINN O TOM, YTO TI€PEXO]
Ha 3/I0POBYIO0 PACTUTETbHYIO JUETY Ba)KE€H JJIs IIPO-
durakrukn KPP [20].

B wuccnemoBanum ¢ UCMOJIB30BAHUEM JIAHHBIX
UK Biobank B ortmomenun 114 217 juil oreHmBa-
Jloch TIOTpe6JieHe TUTIOB ¥ HMCTOYHHKOB YIJIEBO/OB
Ha OCHOBAaHUU COOPAHHBIX MOJPOOHBIX IUETUIECKUX
XapaKTePUCTUK. 3a MHOTOJIETHUN Tepuoa HabJoe-
nust (Meamana BpeMenn Habmogenuss — 9,4 roga)
y 1193 suil u3 uccaeayeMoit KoropTbl ObLIT IUATHOCTHU-
poBan KPP. YcraHoBieHO Hanmmume 3HAYMMOW o6paT-
Hoii cBsi3u pucka KPP ¢ morpebienneM HecBOGOIHOTO
caxapa u 1eJIbHO3epPHOBOI Kyetdatku [22].

B cucremHoMm o0630pe TpoOBeleH aHAIN3 COBpe-
MEHHBIX JaHHBIX O B3aMMOCBSI3U MEXKIy KaJbIHeM
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u ButaMuHoM D, norpe6sisieMbIM ¢ THIIEN, U PUCKOM
KPP, ocHOBaHHBIX Ha HCCIEIOBAHUSX <CJIydal-KOH-
Tposib>. OTo6pano 32 uccienoBaHus € OLEHKOW T10-
TPeOJIEHUST KAJIBIUS U 23 MCCAeJOBAaHUS — C OIEHKON
norpe6yienus Buramuna D. B 11esoM ucnoJsib3oBaHbl
nanaple o 19 076 caywasm KPP u 36 746 kon-
TPOJIbHBIX JIUI[. B oTHONIeHUU noTpebeHus: ¢ nuiien
KaJIbIMsl ycraHoBieHo cHipkennu pucka KPP wa 6 %
Ha kaxzbie 300 Mr Kasbiiys, TPUHUMAEMBIX €XKeJIHEBHO
(OIII = 0,94; 95% [U: 0,92—0,97). B orHoueHN: NO-
Tpebyienust BuTaMmuHa D ycTaHOB/IEHO CHUMKEHUE PUCKA
passutust KPP na 4 % na 100 ME/cyr (OIII = 0,96;
95% JOW: 0,93—0,98). Bomee BbIcOKOE mnOTpebIeHHE
KaJspIis ¥ BUTaMUHA D ¢ mutieil ¢BsSI3aHO CO 3HAYUMBIM
cHkenneM pucka passutusi KPP [23].

B mpocnektuBHOM wucCcae0OBaHUKM OBLTH  OIpPOIIIe-
HbI C WCIOJb30BAaHUEM CTAH/IAPTU30BAHHOTO ONPOC-
HUKAa B OTHOIIEHUW CBOErO PAlMOHA THUTAHUS
26 218 B3pocabix Juil. [lpu nociemyiolnieM MHOro-
JeTHeM Habmozennu 3a HuMu (MeaMaHa CpOKa Ha-
6momenns — 13,3 roma) ObUIM 3aperuCTPUPOBAHBI
Bce cuayvad 3a00JIeBaHHS PAKOM CPEIM YYACTHUKOB
uccyaeJoBaHus. AHAIN3 C TPUMEHEHNEeM MHOTOMEPHOI
PETPECCUOHHOM MOJIeIn ¢ KOBAapUAHTHON KOPPEKTH-
POBKOIi U crpaTuduKkalyeil mo Bo3pacty u Moy HoKa-
3aJ1, 4TO y JKEHIIMH BbICOKOe moTtpebaenue (4-ii KBap-
TIJIb) IePepaGOTaHHOIO KPACHOTO Msica ObLIO CBA3aHO
C TIOBBINIEHHBIM PUCKOM PAa3BHUTHUSI PAaKa KEJIYIOYHO-
KUIIIEYHOTO TPAKTa, CKOPPEKTUPOBAHHOE OTHOIIEHUE
puckoB cocrasuiao 1,68 (95% JIN: 1,09—2,57) u B ot-
peapnoctu aaga KPP — 1,90 (95% AU: 1,12—3,22).
CraTUCTUYeCKH 3HAYMMBIX accolManuii He Ha6JIIo-
JIAJIOCh B OTHOIIEHUU TOTPeGJEHUSI KPACHOTO Msica
uin o6paboTaHHOro Msica M3 He KpacHoro msica [24].

B yske ynoMmunaBieMcst Bbillie TTPOCIEKTUBHOM HUC-
CJIETOBAaHUH CBSI3U PA3JIUYHBIX KOMIOHEHTOB MUTAHWS
¢ puckom KPP 6b170 ycTaHoBjieHO, uTO 1OTpeleHe
J060T0 06PabOTAHHOTO MsICa Ha YPOBHE CaMOTO BBICO-
KOTO KBaHTWUJIS yBeanyuBano puck KPP B cpaBHenun
¢ caMbIM HM3KUM KBantumiaeM Ha 31 % (OLI = 1,31;
95% AW: 1,05—1,63) [17].

[TockosbKy pasHbie TPOAYKTHI MUTAHUS TOTPEOIIS-
IOTCS, KaK MPABUJIO, BMECTE U B PA3HbIX KOMILIEKCAX,
BaJKHO MCCJIEJIOBATh 3HAYEHHWE HE TOJBKO OTIETHHBIX
HYTPUEHTOB, HO W IEJOCTHBIX JUET WM MoJesieil nu-
tanusi. HambGosiee MacmiTaGHBIM M 3HAYMMBIM HCCJIE-
JIOBAaHUEM CBSI3M HU3KOYTJEBOJHOI JHEThI C PUCKOM
KPP saBaisercs Cunranmypckoe KHTaliCKoe TIPOCTIEK-
TUBHOE KOTOPTHOE WCCJIe/JOBAaHUE, BKJIIOYABIIEE JIaH-
were 0o 61 321 xurene Kurasg, KOTOpbIM TIpm Hada-
Jie uccaenoBanus ObLIo OT 43 10 74 ner. B cpeanem
3a 19,5 roga HabmoneHust y 2520 y4YaCTHUKOB Pa3BUJI-
ca KPP. B crpykType HU3KOYTJIE€BOJHON IUETHI Y4U-
TBIBAJIOCH MOTPeOIEHNE YTJIEBOJIOB, OENKOB U SKHPOB.
[Ipu srom 1o GajjaM OIEHMBAJIOCH, CKOJIBKO yTJie-
BOJIOB TOTPEOJISIZIOCHh U3 PACTUTEJNBHBIX TIPOLYKTOB
U CKOJTBKO M3 JKUBOTHBIX. B 11e10M ¢Bsi3u Mek1y o6mu-
MU WM PACTUTEJbHBIMU OaJllaMu HU3KOYTJIEBOIHOM
auetbl ¢ puckoM KPP we 6biio BoisiBiero (p > 0,28).
Yucsio 6aJI0B YIIeBOJI0B JKUBOTHOTO MPOUCXOK/ICHUS

ObLJIO YMEPEHHO TOJIOKUTENBHO CBSI3aHO C PUCKOM
passutust paka tosicroii kumku (p = 0,02), HO He ¢ pa-
KoM mpsiMoil kumiku. [lo cpaBHEHUIO ¢ caMbIM HU3-
KUM KBapTWJieM TOTPeOJeHUsT KUBOTHBIX YTJIEBOIOB
nokazaresan OIIl B oTHONIEHMM paka TOJCTON KHIII-
KN JUIS BTOPOTO, TPETHbETO M YETBEPTOTO KBApPTHU-
gefl cocraBusm, cootBercTBeHHo, 1,12 (95% [U:
0,98—1,29), 1,27 (95% [IN: 1,10—1,46) u 1,14
(95% [I: 0,99—1,31). Takum 06pa3oM, HU3KOYTIJIE-
BOJIHAS JI€Ta C BBICOKUM YPOBHEM JKUBOTHOTO GesiKa
u kupa OblTa CBSA3aHA C YMEPEHHBIM IIOBBIIIEHUEM
PHUCKA PaKa TOJICTON KWITKH CPEJN KUTAHCKUX CHHTA-
mypieB [25].

[Ipn aHanm3e JaHHBIX KOTOPTHOTO WCCJIEIOBAHUN
JIeTbl U paka B MasibMé MCHOJIb30BAJICS WHJIEKC Ka-
YecTBa JMEThl B OTHOIIeHWN npoduiaaktuku KPP, mo-
CTPOEHHBIIl € y4ueToM TOTpebseHnss 06paGoTaHHOTO
Msica, KJETYATKH W MOJIOYHBIX MPOIYKTOB. Bosee BbI-
COKHe 3HAYeHUs JAHHOTO WHEKCA yKa3blBaau Ha 6O-
Jiee BBICOKOE COJlepsKaHue 3alUTHBIX MPOJYKTOB U ac-
COIMUPOBAJINCH € 6oJiee HU3KUM PHCKOM Pa3BUTHS
KPP. Puck KPP B rpymme suiy ¢ caMbIM BbICOKUM
KBUHTHJIEM 3HAYeHUN WHEKCA KadecTBa JUETHI ObLT
Ha 43 % HIDKe, YeM B IPYIIIE C CAMbIM HU3KMM KBUH-
tuneMm nngekca (OII = 0,57; 95% JAU: 0,43—0,75).
[IpuBepskeHHOCTD K AmeTe ¢ 60Jiee BBICOKUM WHJEK-
COM KayvecTBa JIMEThl C YUYETOM HECKOJIbKUX 3HAUYMMBIX
KoMroHeHTOB nutanus A KPP umena Gosee cuiib-
Hylo accommaiio ¢ KPP, yem 1ipu yuere oT/ieqibHbIX
KOMITOHEeHTOB Tmtanug [17].

B npocrnekTuBHOM wHcCCIEI0BAHUM, TIPOBEIEHHOM
B losnmananm, mayvyeHa CBSI3b MEXKIY TPUBEPKEHHO-
CTbIO K cpeau3eMHOMOpCKoi jguere m puckom KPP.
B wnauvane uccnemoBanus 120 852 B3poc/bix ueso-
BeKa 3anoJiHuau 6a30BbIil OMPOCHUK, BKJIOYABITUI
150 myskToB. 3a 20,3 roma HaGJIOAEHUS B WCCJe-
JnyemMoit koropre 6bw1o BbisgBaeHo 1993 ciayyas KPP
y My:unH U 1574 — y >xeHumH. MHOTO(aKTOPHBIH
aHa 3 COOPAHHBIX JAHHBIX MOKa3as, 4To 6oJiee BbI-
COKasi TIPUBEPIKEHHOCTb K CPelN3eMHOMOPCKON JIie-
Te He ObLIa CBsI3aHA co cHuKeHueM pucka KPP [26].
B TO Xe BpeMs MeTaaHaiu3, BKJIIOYABIIUN JTaHHbBIE
13 IpOCHEKTUBHBIX KOTOPTHBIX WCCJENOBAHUMN, TI0-
Kasas 3HaumMmoe cHmkeHme pucka KPP ma 10 %,
IpU caMOll BBICOKON NPHUBEPKEHHOCTH K CpeAu3eM-
HOMOPCKOH JueTe TO CPaBHEHWIO C CaMOW HU3KOH
(OP = 0,90; 95% AU: 0,84—0,96) [27].

H36btmounas macca meaa u oxxupenue

IIHIEMUOJIOTHYECKUE JJAHHbIE HEU3MEHHO JIEMOH-
CTPUPYIOT HAJIWYME CYNIECTBEHHON CBSI3M MEXK/y CTerle-
HbIO oxkupenus u puckoM pazsutusi KPP. Oxupenue,
Kak of1ee, Tak U aGOMUHAIBHOE, Y B3POCJBIX JIHI
apasgercs dakropoM pucka pasputus KPP, u ara ac-
cornuanust Gojiee BBIpa)KeHa y MY’KUUH, 4eM y JKeH-
uuH [6, 14]. B 60abIIMHCTBE UCCIEL0BAHUI CTEIIEHD
M30bITOYHOTO BeCa W OKUPEHUS OIEHWBAJNCH MO WH-
JIEKCY MacChl Tejla U OKpYy:KHOCTH Tasuu [28].

[TpoBenen o630p ¢ MertaaHanm3oM 47 wuccieno-
BaHuii, BMecte BrJovaoonmx >0 936 cayusae KPP,
BBISIBJIEHHBIX B TOMYJSIUSX OOINIEH YHCIEHHOCTHIO
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7 393 510 uenoBek. Pe3yabraTsl ananmsa 0600TEHHBIX
JIAHHBIX TOJTBEPKIAIOT CYIIECTBYIOIIUE [OKA3ATEb-
CTBa HAJMYUS TOJIOKUTETHbHOU CBA3YM MEXK/IY yBeJue-
HueM o61ero u abIOMUHATIBHOIO KUPa B OpraHu3Me
n puckom KPP. Pacuer 3aBucumoctu «103a-apdexrs,
mokasaj, 4ro Ha > Kr/m? ysesmuenuss IMT ysesn-
uynpajcsa puck KPP na 6 % (OP = 1,06; 95% [IU:
1,04—1,07), kaxapie 10 M yAIMHEHNS OKPY’KHOCTH
tasuyu nosbimaau puck KPP ma 3 % (OP = 1,03;
95% JIN: 1,01—1,05) [14].

B Tepmanuu mnpoBefeHO wuccjeOBaHNEe C IIETbIO
OI[EHKHN CBSI3W M30BITOYHOTO BeCAa B TEUEHUE >KU3HU
¢ kymymagtuBHbiM puckom KPP. B wuccnenoBanumn
«CJIy4all-KOHTPOJIb> B OTHOIIEHUN 5635 uesoBeK, 3a-
6osieBinx KPP, u 4515 desoBeKk KOHTPOJIbHOI TpyII-
bl ObLIM TOJY4YeHBI W MPOAHATM3UPOBAHBI JTaHHbBIE
0 3aMepax MX Beca M pocta HaumHasg ¢ Bo3pacra 20 jer
n Kakaple mocuenyione 10 jer 10 MOMeHTa IpoBe-
JIEHUsI aHAJIW3a COOTBETCTBYIONIUX JIaHHBIX. [lyTem
CIEIUAJbHBIX PACUETOB OIPE/IESIOCh B3BEIIEHHOE
KOJIMYECTBO JIET, TPOKUTHIX C M3OBITOYHON MAaccoii
teqa (MHgEKC Maccwl Tema >25). PesymbraThl mccote-
JIOBaHUST CBUETEIbCTBYIOT, YTO 4YeM OOJbIle JIeT de-
JIOBEK JKUBET C JIMITHUM BECOM WJIM OKUPEHHEM, TeM
Bblllle Y Hero puck pasputusi KPP B Teuenue sxusuu.
CxoppextupoBarHoe 3Hauenmne OIIl cocraBuio, co-
orserctBenHo, 1,25 (95% JAW: 1,09—1,44) u 2,54
(95% U: 2,24—2,89) [29].

Tunodunamus — mMaiono08uKHsliL 00PA3 KU3HU

B nomyisSiIMoOHHBIX KOTOPTHBIX MCCJEI0BAHUSX OT-
MedyeHa CTAaTUCTHYECKH 3HauMMasi oOpaTHasl 3aBUCH-
MOCTb MekIy 3a6oseBaeMocTbio KPP u ypoBHeM ¢u-
3UYECKON aKTUBHOCTH BO BCEX BO3PACTHBIX TI'PYIIAX
o6oux moJos [30, 31].

B KopeiickoM HalmoHaJbHOM OGCJIEI0OBAHUU 3/10-
POBbBSI W MUTAHUS TIPUHSJINA y4acTue B OOIIEN CJI0KHO-
ctr 33 403 uen. Cupstunii o6pa3 KU3HU OIEHUBAICS
mo aByM 3HaueHusM: <10 vacoB B gaenp u >10 wacos
B /leHb. YUUTBIBATUCH TPU BUAA (PU3MUECKON AKTHB-
HOCTH: aKTHUBHOCTh B CBOOOJHOE BpeMs, Tpodeccu-
OHAJIbHAs M CBSI3aHHAS C TI0E3/IKAMU B TPAHCIIOPTE.
[To pesyabrataMm HWccJeTOBAaHUS CUASYHN 00pa3 »Ku3-
a1 (=10 yacoB B [€Hb) 3HAYUMO ACCOLMUPOBAJICS
¢ nosbimennbiM puckom KPP (OI = 1,64; 95% JAU:
1,22—2,21) [32].

Cucrematndeckuii 0630p C MeTaaHAJIM30M HCCJIe-
JIOBAHUN CBA3M cTernleHn (PU3NYECKO aKTUBHOCTU
C PHUCKOM Pa3BHUTUS 3JI0KAUYeCTBEHHBIX 0Opa30BaHUI
MUIIeBAPUTENbHON CHCTEMbBI MOKA3aJ, YTO 3HAYEHUS
OTHOCHUTEJLHOTO PUCKA Y JIUI] C BBICOKOH aKTHBHOCTHIO
B CPaBHEHWHU C JIMI[AMU C HU3KOW CHUKATHNCH: B OTHO-
IeHnN paka Tojcroil kumkn — #a 19 % (OP = 0,81;
95% JIN: 0,76—0,87), paka npamoii kumku — Ha 12 %
(OP = 0,88; 95% JIM: 0,80—0,98), KPP — na 23 %
(OP = 0,77; 95% [U: 0,69—0,85). Meraananus gaH-
HBIX 9 WCCae[oBaHWid, B KOTOPBIX YUYUTHIBAINCH TPH
ypoBHsT (usnueckoii axTuHocTd (HU3KUI, yMepeH-
HBII M BBICOKMIT), IOKA3aJj, 4TO II0 CPABHEHUIO C HU3-
KOI aKTUBHOCTBIO yMEpDEHHas TaK)Ke CHIKaJla PUCK

3JI0KQUeCTBEHHBIX 06Pa30BaHUIl THIEBAPUTETbHOIT
cucremsl Ha 11 % (OP = 0,89; 95% [1: 0,80—1,00).
[Ipu cpaBHeHUM BBICOKOI (DUBMUECKON AKTHUBHOCTH
C YMEpPEHHOHN [OCTOBEPHOW Pa3HUIbI B OTHOIIEHUN
[OKAa3aTessl PUCKA 3JI0KAYeCTBEHHBIX 00pa30BaHUIL
MUIEBAPUTENbHON CUCTEMBI HE ObLIO YCTaHOBJEHO
(OP = 1,11; 95% [M: 0,94—1,32) [30].

Tabaxokypenue

Tabaunblii  gbIM —  caMblii  PacHpPOCTPaHEH-
HBIl M3 [IOKA3aHHBIX KaHIIEPOTEHOB IS YeJOBeKa.
YcraHoBseHa NPUYMHHO-CJIEACTBEHHAs CBA3b Taba-
KOoKypeHusi ¢ 15 QopMamMu 3JI0Ka4eCTBEHHBIX O6pa-
3oBanuil, Bkaouas KPP. O630p MHOroumcieHHbIX
KOTOPTHBIX WCCJAEOBAHWIT W HUCCIEOBAHUN <«CJIydali-
KOHTPOJIb» O CB3U TaGakoKypeHusi ¢ puckom KPP
MOKa3aJ, 4TO OOJBIIUHCTBO 9TUX PaGOT TOATBEPIKIA-
10T IPUYMHHO-CJIECTBEHHYIO cBA3b. IIpm aToMm ycra-
HOBJIEHA [I0303aBUCUMAsi CBSI3b MEKIy WHTEHCHBHO-
cThio TaGakoKypeHust (JTUTENbHOCTD, BO3PACT Hayala
KyPEHHUsI, YMCJO BBIKYPHBAEMBIX 3a JEHb CHTaper)
n puckom passurus KPP [33].

KpymHoe momyIsiiuoOHHOE MCCIEOBAHNE «CJTydaii-
KOHTpOJIb» B l'epmanum Briaouaso 5086 marmeHToB
¢ KPP un 4120 nanmeHTOB KOHTPOJIBHOM TPYNIBI. Y KY-
pPUIBIIMKOB puck passutust KPP 6bL1 Ha 48 % Bbline,
4eM y HUKOTJa He KypuBHmnX (CKOPPEKTHPOBaHHOE
Ol = 1,48; 95% [IU: 1,27—1,72). Kak kypenue, Tak
u osmrensbiil puck KPP HecyT B cebe He3aBUCUMYIO
nndopmanmio o puckax KPP, a ux coBmecTHOe pac-
CMOTpeHNe O06ecTIeYrBaeT MOIIHYIO CTPATH(MUKAIIIO
pucka. Ilpu atoM Bo3zep:KaHUEe OT KYPEHHUS MOKET
KOMIIEHCUPOBAThb 3HAYUTEJNBHYIO [[OJI0 TE€HETUYEeCKH
o6ycaosennoro pucka KPP [10].

Aakoeoas

MeskayHapoHOEe areHTCTBO HCCJe0BAaHUN paka
MO/JITBEP/IUIO KAHIIEPOTEHHOCTh TOTPEOJEHUST  aJKO-
rojsi g dejoBeKa. [JIaBHBIMM KaHIIEPOTEHHBIMU
KOMIIOHEHTAaMH AJIKOTOJISI SIBJISIIOTCST 3TAHOJN W €ro
IIPOM3BOJHOE B OpraHM3Me 4YeJOBeKa — alleTabjie-
rug. IIpuawMHHO-CIe/ICTBEHHAS CBSI3b YHOTPeOIeHUs
AJIKOTOJISI yCTaHOBJIeHA ¢ 7 hopMaMK pakKa, BKJIOYas
KPP [34].

B MHOrosTHHYeCKOM KOTOPTHOM HCCJEIOBAaHUU
CBSI3b YHOTPEOJICHNST AJIKOTOJISI C PHCKOM Pa3BUTHS
KPP c yueroM pacoBOii,/9THHYECKOIl MPUHAIJIEHKHO-
CTH, a TakKe moJa W (PAKTOPOB PHCKA, CBSI3aHHBIX
¢ 06pa3oM JKU3HM U THIIOM YIOTPeGJISIEMOTO aJKO-
TOJTPHOTO HANWTKa, ObLIa WCCJIE0BAHA HA MarepuaJe
COOTBETCTBYIONIMX JIaHHBIX B oTHOmeHnn 190 698 nuii,
npoxuBaomux Ha laBaiisx u B Kamudopauu. B re-
yenue 16,7 roga HaOMIOJEHUS B MCCIELyeMOU KOTOP-
Te BbIIBIeHO 4923 cayuass KPP. Ilo pesymnbraram
MHOTOMEPHOIO aHaIM3a COOTBETCTBYIONIUX JaHHBIX
IIOKa3aTe/lb OTHOLIeHUd lancos passutuss KPP yse-
JUUMBAJICS TPHU PA3HBIX YPOBHAX MOTpebJeHus aj-
KOTOJISI 10 CPABHEHWIO C HEMBIOMUMU: y MYXKYUH —
Ha 16 % npu norpebienun ajaxoross 15,0—29,9 r/cyr
(oI = 1,16; 95% JAU: 1,01—1,34) u na 28 %
npu norpebaenun ankoroas = 30,0 r/cyr (OII = 1,28;
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95% HAN: 1,12—1,45); y KenmmH — Ha 6 %
npu Menbieii gose ankorona (OI = 1,06; 95% JIU:
0,85—1,32) u Ha 15 % npu Goibllell J03€e aIKOrOJIs
(O1I1I = 1,15; 95% [IN: 0,92—1,43) [35].

B momyisIimoHHOM WMCCTEIOBAHUU  «CJIYdYaii-KOH-
TPOJIb» TPOBEJIEHA OIEHKA CBSI3U MEXIy HoTpelJeHu-
em ankorosiss u KPP Ha Marepuaie cOOTBETCTBYIOMIMX
JMaHHBIX B oTHomeHNN 5104 caydaes KPP u 4131 ue-
JIOBEKAa KOHTPOJIBHON Tpymmbl. Kpome morpe6ieHus
AJIKOTOJISI OIEHUBAJICS YPOBEHb IIOJUTEHHOTO PHCKA
Ha ocHoBe 140 JIOKyCOB, CBSI3aHHBIX C Pa3BUTHEM
KPP. CoorsercTBytoniii anajgn3 ObLI TPOBEIEH OT-
JeJIbHO B OTHOLIEHNH paHHero (<35 JeT) W MO3JHEro
(=55 ner) passutsa KPP. [lo cpaBHEHHIO ¢ MAaIbIM IO~
Tpe6IeHIeM alKOroJIsa B TedeHue skushu (<25 r/cyr)
cpeanee morpebmenne amkoroas (=25 r/cyT) 6bLIO
cuiabHee c¢Bsg3aHo ¢ pamauM KPP (OII = 1,8;
95% JIN: 1,2—2,8), ueM ¢ nozauum KPP (OIII = 1,3;
95% AN: 1,1—1,4) [36].

Hapywenue muxpodaroposl kumeunuxa

MUKpPOIKOJIOTHST KHUIIEYHNKA YeTOBeKa Ipe/ICTaB-
JisieT cOoOO CJOKHYIO CHCTEMY, COCTOSIIIYI0 U3 MHO-
TOYHCJIEHHBIX MHUKPOOHBIX COOOIIECTB CO CJIOKHOI
cTpyKTypoii. VcciemoBanusi MOKa3bIBAIOT, 4TO OIIpe-
Jle/IeHHbIe M3MEHEHHsI B COCTaBe MHUKPOOHOTHI, TPU-
BOIAIINE K ee AucOGATaHCy, MOTYT UTPATh CyIIeCTBEH-
HYIO POJb B BO3HWMKHOBeHuu u paszsutun KPP [37,
38]. Mukpo6bl 006121a10T KaK MPOOHKOTEHHBIMH, TaK
U OHKOIIPOTEKTUBHBIME CBoWicTBaMU. Takue GakTepui,
kak Fusobacterium nucleatum, Escherichia coli
u Bacteroides fragilis, cioco6crByior pazsutuio KPP,
a rakue, kak Clostridium butyricum, Streptococcus
thermophilus n Lacticaseibacillus paracasei, mMo-
ryT 3ammmarh ot Hero [39]. Y 45 % Goapubix KPP
ACCOIMUPYETCST ¢ HATUYMEM B KHUIIEUHUKE GaKTEepPUH
Fusobacterium nucleatum. Cucremarndeckuii 0630p,
BKJIIOUABIINIA 57 cTaTell ¢ MeTaaHaIn30M 0600IIEHHBIX
JMAHHBIX, TOKa3am, uto F. nucleatum mnpucyrcTBy-
eT B o6Gpasmax omyxoJseBoil Tkanu KPP B 4,6 pasa
qaie, 4eM B KOHTPOJBHBIX 0Opasiiax 3J0pOBOH TKa-
uu (Ol = 4,56; 95% JAW: 3,31—6,27), u Gosee ueM
B TPHW pa3a dallle B CPaBHEHWH C KOHTPOJbHBIMH 006-
pasuaMy KosopekTaibHoi agenombl (O = 3,24;
95% MU: 2,35—4,46) [40]. Ha ocuHoBaHMM 3THX
HaHHbIX F. nucleatum o6o3HadeHa B KayecTBE OJHO-
ro u3 (aKTOPOB PHUCKA B HAUYaIe PA3BUTUS OMYXOJH
u Bo Bpems nporpeccupoBanust KPP. F. nucleatum
TaKk)Ke TIPU3HAHA KaK MapKep paHHETo Tpeaynpesre-
Hust U nporuosupoBanuss KPP u kak MutieHb 171 €ro
npopUIaAKTUKY U JedeHus [41, 42].

IIpedonyxonesvie 3ab6onesanus

B 6ompmmHCTBe cotyuaeB KPP pasBuBaercs Ha (poHe
yoKe UMEONNXCsI TMaTOJOTHUYECKUX H3MEHEeHUN B CJu-
3ucToii 06o0JiouKe KuineyHnka. B onkoreneze KPP
BBIZIEJITIOT TPU BapHaHTa TMPEIONYXOJeBbIX U3MeHe-
HUl: KOJOPEKTAJbHAS aJeHOMa, 3y(UaThiil MAMIILIO-
MaTo3, BOCHATUTENbHBIN Tporecc. OcoO6GEHHO BBICOK
PHUCK TIOSIBJIEHUST OIyXOJIEBBIX KJIETOK y JIUI[, CTpa-
Jalnx ajeHoMmaTto3oM ToJicton kuimku, MUTYH-
ACCOIMIPOBAHHBIM TIOJUIIO30M, CHHApoMOM JImHUYa

U XPOHUYECKMMHU BOCTIATUTENbHBIMU 3a00J1eBaHISIME
knmevnnka (Gomesup KpoHa, SI3BEHHBIH KOJWT W -
BEPTHKYJIbI TOJICTOM Kumiku) [43, 44].

Y manmeHTOB € KOJIOPEKTATbHOW aJeHOMOW PHCK
pasButusg KPP B 4 pasa Bbiie, ueM y OCTaJbHOHN Ya-
cru Hacesenus, npuMepuo 80 % cayuaes KPP Bos-
HUKAIOT Ha (pOHE KOJOpeKTaJbHOI azieHoMbl [37, 43].
[TanmenTs! ¢ mporpeccupyolieil KOJOPeKTATbHON ajie-
HoMOIt (=1 cM, AMCIIA3Us BBICOKOI CTEIeHn) 3HAYM-
TeJbHO GoJiee CKJIOHHBI K pa3Butuio KPP mo cpashe-
Huto ¢ aunamu 6e3 Hee (OP = 2,7; 95% JIN: 1,9—3,7).
Mesxy JTUIaMu ¢ HEPOTPECCUPYIONTel KOJOPEKTaThb-
Holl amenoMoi (<1 ¢M) M JULAMU C ee OTCYTCTBUEM
He ObLIO CYTECTBEHHOW PAa3HUIbI B PUCKE Pa3BUTHUS
KPP (OP = 1,2; 95% [A: 0,8—1,7) [45].

Metaanamms 31  wmccneoBaHWsT ¢ yIacTHEM
30 445 manueHToB C IUBEPTHKYJIUTOM B aHAMHE3€ T10-
Kazas, uyto puck passutuss KPP 6bL1 0cTOBEPHO BbIIIIE
y TAIMEHTOB C OCJOKHEHHBIM JMBEPTUKYJIUTOM, YeM
y TAIMEHTOB C HEOCJOKHEHHBIM JTUBEPTUKYJIUTOM [44].

B cucremarnueckoM 00630pe WCCJIEIOBAHUN CBSI3U
MEX/y BOCTAJIUTENbHBIMUA 3a00€BAHUSMEI KUIIEYHNU-
ka (B3K) u KPP paccmorpero 26 paGor, cyMMapHO
BKJIOYABIIUX JgaHHbie 0 531 449 manmentax ¢ B3K
u 6osiee 65 MITH pedpepeHTHDBIX TTaIleHToB. MeTaaHam3
COOTBETCTBYIONINX JIAHHBIX CO CTpaTu(UKamuei mo Jo-
Kasm3aruu paka nokaszan, yro B3K B ocHoBHOM yBe-
JINYVBAJIN PUCK PaKa KUIEYHUKA, a He PaKa JKeTyIKa.
[Tpu 60se3uan Kpona 3HAYUTENHHO YBEJTMYMBAETCS PUCK
pPa3BUTHS W paka TOHKOU kumku, 1 KPP, B To Bpems
KaK $I3BEHHBIN KOJIUT yBEJMYNBAET PUCK Toabko KPP
[46]. TlomynsnmoHHbIE JaHHBIE TTOKA3BIBAIOT, YTO PUCK
pasBurusi KPP cpenm manmeHToB ¢ BOCHaIUTENbHBIMU
3a00JI€BAaHUSMI KUIIEYHWKA B 2—3 pasa BbIIIE, YeM
y HaceJsieHus B 11esioM [47].

Hu3sxuit ypoeenv mMeduxKo-caHumapHoil

epamomnocmu

Bo MHOTHX aHATUTUYECKHUX AMUIEMHOTOTHIECKIX
nuccaenoBanugx Qakropon pucka KPP 6bi1a noxasa-
Ha CyIIeCTBEHHAs CBS3b YPOBHS 006IIero o6pa3oBaHus
U MeJIUKO-CAaHUTAPHOW TPAMOTHOCTH C PUCKOM Pa3BU-
tust KPP. UeM HIKe ypoBeHb 00PAa30BaHUs W 3HAHUM
B OTHOIIEHWH 3/I0POBbS M TUTHEHBI, TEM BBIIIE PUCK
passutus KPP [48, 49].

B uccnenoBanuu cBsi3u MeK1y ypoBHEM 06pa3oBa-
Hus u 3a6osneBaemoctbio KPP, nposenentom B Kurtae,
npuHsan ydactue 2502 manueHTa ¢ BIEPBbIE UATHO-
ctupoBaHHbiM KPP u 2538 nuil KOHTPOJIBHOI TPYyTITIHI,
COTIOCTaBUMBIX MO TOJIY, BO3PaCTy, MECTY IPOKHBAa-
HUss. MHOTOMEpPHBINl aHATM3 € YYETOM JTOKAa3aHHBIX
dakropos pucka KPP moarsepansi, 4to ypoBeHb 06-
pas3oBaHus ObLIT O6PATHO CBSI3aH C PUCKOM Pa3BUTHUS
KPP. Jlionu, OKOHYMBIINHME KOJJIEIK WM YHUBEDPCHU-
TEThI, UMeJI 3HauYuMo OoJiee Hu3Kuit puck KPP, yem
Te, KTO YUYHIJICS TOJIbKO B HauaJbHOH 1mKose (CKoppek-
tuposannoe OII = 0,42; 95% JIU1: 0,34—0,52) [48].

B napyrom wuccnemoBanuun 1200 dyesoBek mpuHS-
JI y4YacThe B MEPEKPECTHOM IIeJIeBOM 0O6CTeOBAHNH,
OPHMEHTHPOBAHHOM Ha JIMBAHCKOE HAaceJIeHHe B BO3pac-
te 50 ser u crapire. B uccremxyemoit Bbi6opke 3HAIN
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0 KakoM-1m6o ckpuHuHroBoM tecre Ha KPP 38,3 %
OINIPOIIEHHBIX JIUI[ ¥ TOJbKO 7,5 % KOrma-au6o uc-
MOJIb30BaJIM €ro. ITO HaIMOHAJbHOE HCC/Ie0OBaHNe
MOTYePKNUBaeT TPEBOKHO HU3KWH YpPOBEHb 3HAHUI
0 CKpUHUHTOBBIX Tectax Ha KPP u sBHO Hemocra-
TOYHBIN OXBAaT HacejgeHus ckpuHmHTOM KPP, mputom
yro KPP siBsieTcst ofHUM U3 caMbIX PacCIpOCTPaHEH-
HBbIX BUIOB paka B Jlusane [50].

Jlns  cpaBHeHUSs, B  KaHA/JCKOW  IPOBUHITHH
Bpuranckass Kosym6usi, pernone ¢ GoJjiee BBICOKUM
CpeHUM YpOBHeM o06pa3oBaHUs HacesleHust u Oojee
HU3Kol 3aboJieBaeMoctbio KPP, npuBepskeHHOCTDH pe-
criorgerTos ckpuauiry KPP cocrasuia 62,4 % [51].

Mexanuambl feiicTBusi pakKTOPOB pHUCKa
B KaHileporeneze KPP

B xkanueporenese KPP yuactByloT pasiauunble
naTou3noNIoTHYECKHe MEXaHW3Mbl, TaKHe KaK aHo-
MasbHas Tposdepalys KiaeTok, auddepenimposka
KJIETOK, YCTOMYMBOCTD K AIlONTO3y, MHBA3US B CTPYK-
TYPBbI, TIPUJIETAIONINE K PAKOBBIM KJETKaM, W OTHAJIeH-
HOE MeTacTasupoBaHue. IJTU MPOIECChl MHUIINUPYIOT-
Cs CJIOKHBIM B3aUMOJICHCTBUEM PsiZla T€HETHYECKUX
dakTopoB 1 pakTopoB OKpyKaloIeil cpenbl U 06pasa
skusan [52]. B oTHoOmeHnn 60JbIIMHCTBA JOKA3aHHBIX
dakropoB pucka KPP wuccienoBanbl MeXaHU3MbI UX
yJactus B KaHreporenese KPP.

Ion

BbIcKas3biBasioch TIPEITIONIOKEHNE, YTO TOJOBbIE
TOPMOHBI MOTYT OBITb NPUYMHOW TEHIEPHOTO PA3JIH-
yust B 3a6ojieBaeMocTu u cMepTHocT ot KPP, Ho 06-
CepBaIlMOHHbBIE MCCIEIOBAHNUS BO3MOXKHOW CBSA3U MEXK-
/Iy YPOBHEM 9H/IOTEHHBIX MOJIOBBIX TOPMOHOB M PUCKA
KPP pganmu npotuBOpeuuBble pe3yabTaTol [S3].

B oxHOM M3 mocaeHUX WMCCJAEOBAHWI C HMCIOJIb-
30BaHUEM KpyIHOMacuiTabHoro pecypca bpuranckoro
6mo6anka OblIa WUCCJIE0BAHA CBS3b KOHIEHTPAIUU
TECTOCTEPOHA B CBHIBOPOTKE KPOBH U TJIOOYJIMHOB,
CBSI3BIBAIOINNX TI0JIOBbIe TOPMOHBI, ¢ puckom KPP.
Yo6enurenbHbIX JIOKA3aTENbCTB HE3aBUCUMON POJIH
TOPMOHOB B T€H/IEPHBIX Pa3JnuusX B 3a601€BAEMOCTH
KPP ne 6b1710 TTOTy4eHO. YUYUTBIBAs MUPOKOE UCTIOTb-
30BaHuE JJOOABOK TECTOCTEPOHA Y MOMKHUJIBIX MYKUYIMH
[T KOMIIEHCUPOBAHUSI BO3PACTHOTO CHIIKEHUS WX
9H/IOTEHHBIX KOHIIEHTPAIUN, HEOOXOAUMbBI KPYITHBIE
U JOJTOCPOYHBbIE PaHIOMHU3NPOBAHHbBIE KOHTPOJUpYe-
MbI€ WCCJEOBAHUS JIJIsi BBISICHEHUS BJIUSTHUSI TECTO-
crepona Ha puck KPP [33].

BospeiictBue acTporena, BO3MOXKHO, 06PaTHO CBSI-
3aHo ¢ puckomM KPP. B macmrabGHoM pocnieKTHBHOM
uccyegioBannu B /laHnu Oblja M3ydeHa CBS3b MEKIY
HaJMYueM B aHaMHe3e JKeHIMH OBApHO3IKTOMHUM, KO-
TOpbIE CHIJKAIOT YPOBEHDb IUPKYJUPYIOIIETO B Op-
ranusMe actporena, m puckom KPP. B wuccremgona-
HUM TIpUHsM yuactue 25 698 skenupn (B Bo3pacte
>45 J1eT) U3 JATCKOU KOrOPTHI Mejcectep. B Teuemnme
542 140 wenoseko-yter Habmozaenus y 863 (3,4 %) mes-
cectep 6bL1 quarnoctupoBan KPP. Muorodakropubrit
aHaJM3 TMOKA3aJ, YTO J[BYCTOPOHHSS OBAPUOIKTOMUS
B aHaMHe3€ aCcCOIMMPOBAJIACH C YBEJIMUEHHEM PHCKA

KPP na 79 % (croppekrtuposanupii OP 1,79;
95% JIN: 1,33—2,42). OQHOCTOPOHHSS OBaPUOIKTO-
MU B aHaMHe3e TaKKe MOKa3aja HeGOJbIIoe yBeJIH-
yenne pucka KPP, HO cratuctnyeckn HegoctoBepHOE
(OP = 1,25; 95% I 0,86—1,82) [54].

Hoxunoit 6o3pacm

Tecnasi cBsi3b BepositHocTH 3a60seTh KPP ¢ BO3-
pacToM OGBSICHSETCS yBeJUYEHNEM € BO3PAcTOM IIPO-
JIOJKUTEJNbHOCTH  JleficTBUg  JpyruxX (akTopoB pu-
CKa, BKJIIOYAs IKCIO3UINU K MPSIMBIM KaHIIEPOTeHAM
u mpomoropaM oHkorenesa KPP u, coorBercTBeHHO,
HaKOILJICHHEM COMATUYEeCKMX MyTallnii B TeHaX U 00-
pa3oBaHUEM OITyXOJeBbIX KjaeTok. C BO3pacToM Tak-
JKe caabeioT CHCTeMBI 3al[UThl OpPraHU3Ma MPOTUB pa-
KOBBIX KJIETOK. B akcrepnMeHTe ObLIO yCTAHOBJIEHO,
yTo MHpUIbTpausg MakpodaroB B Tkausax KPP yse-
JIMYNBAETCSI ¢ BO3pacToM. Makpodaru OT MOKHUJIbIX
ocobeil ¢ 6oJbIell BEPOATHOCTDHIO TIOJISIPU30BAICH
B CTOPOHY IIPOOIyX0JeBoro ¢enoruna u 6b11H 607€e
AKTHBHBI B CTUMYJISIUU TPoJUdepannn omyXoJeBbIX
KJIETOK [55].

Buwicokuit pocm

Biustnue Bbicokoro pocra Ha puck passutust KPP
OTIOCPEZIOBAHO OCOOEHHOCTSAMU MeTa00Ju3Ma, Xapak-
TepHBIMU [JIS1 JIUI] C BBICOKUM POCTOM, B YaCTHOCTH
yepe3 9HIOKPUHHYIO CUCTEMY W TOPMOH pocta [13].

ITumanue

[Ipeamomaraercss, 4TO CyIIECTByeT YeTbIPE OCHOB-
HBIX MeTaGoMYecKUX IYTH, YYaCTBYIOIIMX BO B3a-
VMOJIEHICTBUN TEHOB, CBSI3aHHBIX C JAWETON 1 Hero-
CPEJCTBEHHO YYacCTBYIONIMX B KaHieporeHese KPP:
MeTabo3M (HOTMEBOI KUCTOTHI, JUTHIHBI OOMEH,
peakiusg Ha OKHCJUTENbHBIH CTpecc M BOCHIAJIUTE/Ib-
Hag peakius [56].

Mexanusm BJIUSAHUS MSCHBIX IPOJAYKTOB Ha PHCK
passurist KPP MosxeT 6bITD CBsI3aH ¢ HECKOJIBKUMH IIy-
TaMu. Tak, 3arpsisHeHne MACHBIX IIPOJLYKTOB BO BpeMs
WX BBICOKOTEMIIEPATYPHON BAPKHU MOJUITTKJINICCKUMUI
apoMaTHYeCKUMM YIJIEBOZOPOJAaMHU, KOTOpble B Opra-
HU3Me TIo/IBeprafotTcss O6uoTpaHcdopMaiu U aKTHBA-
1M1, MOXKET BbI3bIBaThb M3MeHeHMs1 B cTpykType JHK
B KJIETKAX CJIU3HUCTON KOJOPEKTAIbHONW YacTH KHIIey-
nuka. B transx KPP 6butn uaeHTuduUIupoBansbl aj-
nykrer JIHK, crnemuduynbie A8 MOMUIUKINIECKITX
apoMaTHYECKUX yTJEBOJOPOJIOB [57].

M3BecTHO, 4TO TEMOBOE JKEIe30, SIBJISIIONIEECs BaK-
HEHMIIMM KOMIIOHEHTOM KPAaCHOTO MsIca, TaKKe CII0Cco6-
cTByeT KaHIieporenesy KPP. ¥YcranoBreno nmospex/a-
foriee JJTHK cBoiicTBO reMOBOTO sKeJjie3a ¢ BblJeJIeHIeM
agaykroB JIHK, mMmeromux oTHOIIeHWE K 3THOJOTHH
KPP. IIpoaykTbl pa3ioxkeHus KPAaCHOTO MsICa, BJIHSS
Ha MHKPOOHOM, CO3/IAI0T TPOBOCIAIUTEIbHOE MUKPO-
OKPY’KeHHUe B TOJICTON KMIIKE, YTO TaKyKe CTUMYJIUPY-
et Kanieporene3 KPP [58].

[lueta ¢ BBICOKHM CO/IepXKaHUEM >KHPOB IIOBbI-
nraer puck paspurug KPP nyrem crumysuposanus
MeTaboJIM3Ma JKEeNYHBIX KHUCJIOT. JKeTuHble KHUCTOTBI
CUHTE3WPYIOTCS B TIEUEHW B OTBET HA THIIEBBIE SKUPHI.
IToctynmasg B TOJCTYIO KHUIIKY, OHH IIpeTepIIeBalOT
CTOKHYI0 ~ OWoTpancgopMalo, OCyNeCTBIIEMYIO
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KUIIeYHbIMU GaKTepUsIMU, B Pe3yJbTaTe 4ero o6pasy-
I0TCSI BTOPUYHDBIE JKeJYHbIE KUCJIOTBI, B YaCTHOCTH JI€3-
OKCHUXO0JIeBasl KUCJIOTA, KOTOPble MOTYT aKTHBHPOBATD
KaHIleporeHe3 B KHUIIEYHUKE. JTOT MEXAHU3M 00be/ -
HSeT JefCTBUE AMETHYECKNX, MUKPOOHDBIX M reHeTHYe-
ckux (pakropoB pucka passutus KPP [59].

3amurHoe [eficTBUe MUIIEBBIX BOJOKOH B OT-
HomeHnn KPP o6ycioBieHO TeM, UTO OHU CTUMY-
JUPYIOT GYTHPOTEHHYI0 AKTUBHOCTb MHUKDPOOGUOTHI
KUITEYHUKA, 06ecnevynBasi BBICOKOE COJepKaHue
G6ytupara (MaciasiHas KUCJIOTA — TPOAYKT KHU3-
HeJeATeNbHOCTH GaKTepUi KHUIEYHWKa) — Belle-
cTBa, 006JaJAI0NIET0 3HAYUTEJNbHBIM ITIPOTUBOOIY-
X0JieBBIM JelicTBueM. [losTomMy aumersl ¢ 106aBKOI
KJETYATKM W OTpaHUYEeHUEeM I0TpeOJeHusT KUPOB
MOTYT 6BITh 3((EKTUBHON Mepoil CHUKEHIS PUCKA
n npodunaktuku KPP [59]. /lanHbie npocnekTuB-
HOTO TOMYJSIIMOHHOTO HCCJAEJOBAaHUS TMOTBEPIK-
JaI0T 3HAYeHHe NMPOAYKIUU 6YTUPATA B CHU)KEHUU
pucka KPP npu mnorpe6eHun 1ejbHO3ePHOBbBIX
NpoayKTOB [22].

AHTOIMAHBI C UX AHTUOKCUIAHTHBIM CBOWCTBOM
Tak)Xe MOTryT MHTHOMPOBATh Pa3BUTHE PaKa TOJ-
CTOW KWINKW, BMEIIWBAsICh B KJETOYHBIA IUKJ
¢ addexrom anTUNpoaMdepanuu W aMONTO3A.
O6pa3oBaHre IUTOMJIA3MAaTHYECKUX  BaKyoJei
B KJIeTKaX TaKKe YKas3blBaeT Ha TO, YTO aHTOIIMA-
HBI MOTYT MHIYIHpPOBaTh aytodaruio [21].

H36vtmounuiii 6ec u oxxupenue

B oTHOIIEHWN MeXaHW3MOB CBS3W OKUPEHUS
¢ yBesnuenueMm pucka KPP mnpeanosaraercs posb
PE3HUCTEHTHOCTH K WHCYJHHY W MeTaGoM4ecKoro
cuHApoMa. DBbIckasbiBaeTcsl Tak)Ke IIPEATIONOXKEeHHE,
4TO GOJIbITIAS OKPYYKHOCTD TAJMU SIBJSETCS (PAaKTOPOM
pucka KPP BciencrtBue BO3MOXKHOTO y4acTusi B KaH-
neporeHese KPP moBbiieHHOr0 ypoBHS IMTOKMHOB
U TOPMOHOB, 06Pa3yIONINXCS B BUCIIEPATBHOM GPIOII-
HoM skupe [60].

T'unodunamus

Hwuskast ¢pusnyeckass ak THBHOCTb MOKET MOBBIIIATD
PHUCK pasBUTHS Ps/la 3JI0KaYeCTBEHHBIX 00pa30BaHuil,
Britoyasgs KPP, myTteM cHIKeHWST 4yBCTBUTETHbHOCTH
K WMHCYJUHY W IIPOTHBOOITYXOJIEBOI aKTUBHOCTH HM-
MYHHOI1 CHCTEMBI, a TaKKe 3 CUeT Y/JTMHEHUS Nepuo-
Jla BO3/IEHCTBHS NUIIEBBIX KaHIEPOTEHOB Ha IUIEBa-
PUTEJbHBIN TPAKT BCJEACTBUE OCJHAGJEHUS MOTOPUKHI
JKeJTYJOYHO-KUIIEYHOTO TPAaKTa M YBEJMYEHUS BpeMs
tpan3uta nuiiu [30].

Ta6axoxypenue

MexaHuamMbl U TOCAENCTBUS TAaGAYHON WHTOKCH-
KAl K HACTOSIIEMY BPEMEHM [IOCTATOYHO JeTaTbHO
udydyenbl. OnpeseseHbl XUMIYECKUI cOCTaB U OMOJIO-
ruvecKasi aKTHBHOCTb KOMIIOHEHTOB TaGauyHOro JbIMA.
[Tocnemunii comepKUT OKOJIO 4 TBIC. COCTaBHBIX dYa-
cTell M XUMUYECKMX COeIUHEHUH, HECKOJIbKO JIeCST-
KOB M3 HUX SBJSIOTCS JJOKA3aHHBIMEU KaHIIEPOT€HAMU
JUIsL yesioBeKa. B 1iesoM psjie cHeluagbHbIX OIIBITOB
U WCCJEMOBAHUI TOATBEPKIEHA CHOCOOHOCTH Tabau-
HOTO JbIMa M €ero KOMIIOHEHTOB OKa3blBaTb HPsMOe

reHOTOKCUYecKoe M MyTareHHoe jeiictBue Ha JIHK
KJetok [33].

Kanueporennble KOMIIOHEHTBI TaGavHOTO JbIMA,
monajiasi B KPOBOTOK, JOCTHTAIOT PA3HBIX OPTaHOB
U TKaHel OopraHu3Ma, BKJIOYas TOJICTYIO KHMIIKY. ITO
MOJITBEPSKIAETCS BBISIBJIEHNEM TaGAYHBIX COEAMHEHUIT
u uX MeTaGoJUTOB B [IOCTATOYHO BBICOKMX KOHIIEH-
TpPaIMsAX B aHATM3aX MOYM y Kypsumx Jwil. bojee
no3aHue ONOJIOTMYECKHe WCCJIe0BAHUS YKa3blBAIOT
Ha TO, 4TO TabaKOKypeHWe MOJKeT BJUSATb Ha (DYHK-
U MakpodaroB u MX NOJAPU3AIMIO, TEM CAMbIM
CIIocOOCTBYST TIporpeccun omyxosn. B wactHocTH, HC-
cJIe/IoBaach CBsI3b KypeHus ¢ 3a6osneBaeMoctbio KPP
C y4eTOM W B 3aBUCUMOCTH OT KOJIMYECTBA Makpoda-
roB ¢ uaeHTndukanueii o61mnx, M1-moasIpu30BaHHBIX
n  M2-mosIpu30BaHHBIX MaKpodaroB B OMyXOJH.
YcTaHOBJIEHO, YTO CBSI3b MEXK/Y KOJUYECTBEHHBIM I10-
KazarejeM TabaKOKypPEHUS <MayKa-TOJbl» U 3a00JeBa-
emoctbio KPP pasznmuuanace B nmoarpymnmnax ¢ pasHoi
IJIOTHOCTBIO  CTPOMATbHBIX Makpodaros (rereporen-
Hocth — 0,003). Orta cBA3b ObLIa CUIbHEE AJISA OIMYXO-
Jell ¢ 60Jee HUBKUM KOJUYECTBOM CTPOMATHHBIX Ma-
Kpoaros, 4TO CBUIETEJbCTBYIOT O B3aUMOEHCTBUH
TaGAKOKYpEeHUST W MaKpodaroB B KOJOPEKTATHHOM
KaHIeporenese [61].

Muxpo6uoma xuweunuxa

Mukpo6roTa KHIIIEYHNKA YeI0BEKa COCTOUT M3 MHOTO-
YHCJIEHHBIX MUKPOOHBIX COOGIIECTB, KOTOPBIE YYACTBYIOT
BO MHOIMX BKHEHIMX (PYHKIMSAX, TaKUX KaK MMMYyHU-
TET, 3AIUTa OT MATOTEHOB, METAOOJIM3M TIHIIEBBIX COE/TH-
HeHull M TojiepskaHue romeocrasza. HakarmBaercst Bce
6OJIBITIE JIOKA3aTEBCTB TOTO, YTO MUKPOGHOM KUIIEYHHKA,
BBICTYIIas B KayecTBe Ba’KHOTO MeTAGOIMYECKOTO M UM-
MYHOJIOTHYECKOTO PETYJISTOPA, MOXKET UrPaTh KJIOYEBYIO
posb B mHMIMaImu u rporpeccupoBannu KPP. [lannbie
MCCJIEZIOBAHMIT  IEMOHCTPUPYIOT CIIOCOOHOCTH MUKPOOUO-
TBbI KMITIEYHUKA B3aUMO/IEHCTBOBATD C AMUTEINEM TOJICTON
KUIKA W WMMYHHBIMH KJIETKAMU XO3STMHA IyTeM BBI-
CBOOOSK/IEHNST TIMMPOKOTO CITEKTPa MeTabOUTOB, OETKOB
U MaKpOMOJIEKYJ, peryaupyfommx passutne KPP [62].
«Bpeznnbie» MeTabo/MTBI BKJIFOYAIOT HEKOTOPbIE IepBUY-
Hble JKETYHbIE KUCTOTHI U KOPOTKOIIENIOYEYHbIE KUPHDIE
KUCJIOTBI, & YPCOIE30KCHXO0JIEBAsT KUCIOTA U OyTHPAT TI0-
JIE3HbI ¥ TIPENSTCTBYIOT PA3BUTHIO U ITPOTPECCHPOBAHUIO
onyxonu. IlarorenHble 6GakTepyu, y4acTBYIONINE B KaH-
nieporerese KPP, BbI3bIBAIOT XPOHMYECKOe pas3/pakKeHre
U BOcCIajieHne, OKUCJUTEeNbHBIN cTpecc. bakrepuanbHble
MeTabo/MTEl 00pa3yoT OHOIJIEHKH B KHUIEYHWKEe U IIPO-
Jayuupytor resotokentbt [39]. F. nucleatum crioco6erByer
passutiio KPP myTeM HeCKObKNX MEXaHN3MOB: WHBA3WH,
KOJIOHM3AIIMKM ¥ CEKPEIUK ITIPOBOCTIATUTEIbHBIX IUTOKH-
HOB. F. nucleatum paciieHuBaeTcsi B Ka4eCTBE OJJHOTO
u3 (paKTOpOB PUCKA B HayaJle Pa3BUTHS OILyXOJH U BO Bpe-
mst miporpeccupoBanns KPP mytem BoszeiicTBust Ha MM-
MYHHYIO CHCTEMY M MOJIYJISIIIMIO BocriaseHust [41].

IIpedonyxoaesvie 3ab6oaesanus

Jlo6pokavecTBeHHble  HOBOOOpa3oBaHus  0060/104-
HOU, TMPSIMOI KWIMKHU, 3aJHETO MPOX0/a U aHAJIHHOTO
KaHajla WPeACTaBJAdioT co00if MCTHHHbIE HEOILIA3NH
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CIM3UCTOH 060JIOUKYM KUIIKH U COIPSI)KEHBI C BBICOKOM
crenienbio pucka passutust KPP. IlocaenoBaresbHOCTD
«aJleHoMa — KapIHOMa» SBJISIETCST OOIIENPUHSITOMN
B OTHOIIIEHUU 3TAIlOB Pas3BUTHS criopaandeckoro KPP.

KoJseKTUBOM KHUTalCKUX CIELHATHCTOB IIPO-
Be/lEHO CEeKBeHWpOBaHUE d4 788 KJIeTOoK u3 o6pas-
I[OB TKaHell MoJO6pPaHHBIX IIAIIMEHTOB, BKJOYAs
KpPOBb, HOPMaJbHYIO TKaHb, Ipeapak, noaun u KPP.
Ha xaxgoM aralle KaHIleporeHe3a OIPeIeJsInCh
TUTBI KJIE€TOK, TPAHCKPUIIINOHHBIE CUTHATYPBI U Aud-
(epenInaIbHO KCIPECCUPyeMble Te€Hbl Pas/IHYHbIX
KJIETOYHBIX MOMyJsaiuii. Boum uaeATnuImmpoBaHbI
U OXapaKTepHU30BaHbl IIOIYJALUN KJETOK-IIpe/iie-
CTBEHHHUKOB aJIeHOMBI M KapuuHOMBI. [losydeHbr co-
BpEMeHHbIe 3HAHUSI 00 3BOJIIOIUU KOJOPEKTATBHOTO
AMUTENMS B TIpollecce KaHIepOTeHe3a TP OJHOKJIE-
TOYHOM paspemnieHnn [63].

[Tpn xpornueckoM BocnaseHun (Ipu BOCTIATUTEb-
HBIX 3260JIEBAHUAX KUIIEYHUKA) B KUIIEYHUKE CEKpe-
TUPYIOTCS PA3JUYHbIE ITUTOKWHBI W XEMOKWHDI, yya-
crBylomue B naroreHese KPP myrem BiausHus Ha poct
OTYXOJW W MMMYHOCYIIPECCHIO OTyX0Jie0Opa3oBaHus,
ACCOIMUPOBAHHOIO C KOJUTOM. Bocnanenue Moxxer
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Aim: to present current research data on the epidemiology and carcinogenesis of colorectal cancer.

Key points. Colorectal cancer (CRC) ranks third in the incidence of malignant tumors in most countries of the world,
including Russia. At the same time, the incidence rate continues to grow both globally and in Russia, where CRC
accounts for 12.2 % of the total oncological incidence. It is possible to stop the growth and achieve a significant re-
duction in the incidence of CRC only by identifying proven causes and risk factors for CRC and introducing effective
measures for its prevention into the healthcare system. The review includes three sections of research: 1) CRC prev-
alence in populations and the dynamics of CRC incidence; 2) causes and modifiable and non-modifiable risk factors
of CRC; 3) mechanisms of CRC carcinogenesis. The majority of CRC cases, 90 to 95 %, are sporadic and largely due
to a combination of modifiable environmental and lifestyle risk factors, such as certain dietary characteristics, gut
microbiota, body weight, physical activity, alcohol consumption, tobacco use, precancerous diseases of the colon
and rectum, and the level of knowledge about the causes of CRC and measures to prevent them. It is estimated that
approximately 30 % of CRC cases are due to varying degrees of genetic predisposition or non-modifiable risk fac-
tors, but only 5 % of all CRC cases develop in the context of known genetic syndromes that are caused by a specific
germline mutation.

Conclusion. The information presented in the review on proven modifiable and non-modifiable risk factors for CRC
and the mechanisms of their participation in CRC carcinogenesis will contribute to the development of effective
methods for the prevention of CRC and their implementation in practical health care.
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dakTopbl pUCKa 1 KaHL,eporeHe3 KOJIOPEeKTaJIbHOro paka

B.®. NleBwiviH
DIrbY «HavmoHanbHbIv MeAULIMHCKNIA MCCNEeA0BATENbCKUI LLEHTP OHKOI0ruy uM. H.H. BrioxuHa» MyuHUCTEPCTBA 34paBOOXPAHEHUS
Poccurickori Penepaumm, MockBa, Poccurickas Penepadms

Llenb: NnpencTaBuTh AaHHbIE O HakTOpax PUCKa U NX y4aCTUM B KAHLLEPOreHe3€e KOMOPEKTANbHOro paka.
OcHoBHble nosioxeHud. KonopekrtanbHbili pak (KPP) 3aHMMaeT TpeTbe MecTO B CTPykType 3ab0sieBaeMoCcTu
3/10Ka4eCTBEHHbLIMU OMyX0JiiMM B BOJLLUMHCTBE CTpaH Mmpa, Bkodas Poccuto. Mpu aTom 3ab6osieBaemMocTb Npo-
[OMmKaeT pactu u B mupe, 1 B Poccun, roe KPP coctaBnseT 12,2 % B 00LLEe OHKOJIOrMYECKO 3a001eBAaEMOCTMU.
OcCTaHOBUTb POCT U JOOUTHLCS CYLLLECTBEHHOrO CHUXeHus 3abonesaemocty KPP BO3MOXHO TOJIbKO Ha OCHOBE
onpeaeneHns AokasaHHbIX NpuynH 1 daktopos pucka KPP v BHegpeHus B cCUCTEMY 34paBOOXPaHEHUS 3P deKTMB-
HbIX Mep ero npodunakTuku. O630p BKIIKOYAET TPU pasaesa uccnenoBaHunin: pacnpoctpaHeHne KPP B nonynsaumsx
1 AMHaMuKa rnokasaTtenei 3a60neBaemMoCT; NPUYMHBI U MoandULMpyeMble N HeMoanduuMpyemblie dhakTopbl pu-
cka KPP; mexaHuambl kaHueporeHeda KPP. BonbuivHcTBo cnyydaeB KPP (90-95 %) HocuT cnopaamnyeckunii xapakrep
1 B 3HAYNTENIbHOWM CTEeneHn 0OYC/IOBAEHO COBOKYMHOCTbIO MOANDULIMPYEMbBIX HAKTOPOB pUCKa OKPYXaIoLLEen cpe-
Obl 1 06pasa Xn3HW, Taknx Kak ornpeaesieHHble XapakTePUCTUKN NUTaHUS, MUKPOBUOTa KULLEeYHWKa, BEC, dr3nye-
cKas akTUBHOCTb, ynoTpebneHne ankorons, TabakokypeHue, npeaonyxonesbie 3adboneBaHns 000404HON U NPSMON
KULUKWN, YPOBEHb 3HAHWUI O MPUYMHAX 3J10KA4ECTBEHHbLIX HOBOOOPa30BaHUI U Mepax ux npodunaktiku. Mpegno-
naraetcsi, 4To okonio 30 % cnyyaeB 3abonesaHuii KPP B pa3Holi cTeneHn oOyCnoBNIEHO HACNeACTBEHHOW Mpea-
PaACNONOXEHHOCTBIO U HeMoauduLMpyembiMu pakTopammn pucka, Ho nuwb 5 % Bcex cnyyaeB KPP pasBuBatloTcsa
Ha GOHE U3BECTHbIX HACEACTBEHHbBIX CUHAPOMOB, KOTOPbIE BbI3BaHbI ONPEAENEHHON FrEPMUHANBLHON MyTauven.
3aknioueHume. lNpeacraBneHHble B 0630pe AaHHbIE O A0Ka3aHHbIX MOANDUUMPYEMBIX U HEMOOUPULIMPYEMbIX
dakTopax pucka KPP n mexaHnamax 1x y4acTus B KaHLEPOreHe3e 3710Ka4eCTBEHHbIX HOBOOOpPAa30BaHWIA TONICTOMN
W NPSAMOIA KULLIKM ByaoyT crnocobCcTBOBaTL pa3paboTke U BHEAPEHMIO B MPaKTUYECKOoe 3apaBooxpaHeHne addek-
TUBHbIX METOA0B NPOMUNaKTUKL N CHUXEHMIO 3aboneBaemocTu KPP.
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Kniouesble cnoBa: KO/I0peKkTasbHbIA pak, 3aNMAeMuonorng, kaHueporeHes, moambuuypyemsle n Hemogmbuumpy-

emMble hakTopbl pucka

KoHdnukT uHTEepecoB: aBTop 3asBnseT 06 OTCYTCTBMM KOHDIMKTA MHTEPECOB.

Ang uutupoBaHua: JleswunH B.dD. dakTopbl prcka 1 KaHLEporeHe3 KONopeKkTanbHOro paka POCCUINCKNIA XXypHaU racTPO3HTEPO-
norun, renatonorum, kononpokTtonorun, 2025;35(4):27-38. https://doi.org/10.22416/1382-4376-2025-35-4-27-38

Introduction

In the world statistics on the incidence of ma-
lignant tumors, colorectal cancer (CRC) ranks
third in terms of the number of newly diagnosed
cancers among the adult population of the world
and is also the third leading cause of cancer death
in both men and women. Every year, 1.9 mil-
lion cases of CRC are detected worldwide (10 %
of all new cancer cases in the world) and about
900,000 deaths from it [1]. The incidence of CRC
is traditionally the highest in Western countries.

In Russia, CRC also ranks third in terms of
prevalence among malignant neoplasms. In the
structure of the incidence of all diseases, colon
cancer accounts for 7.1 %, tumors of rectum, rec-
tosigmoid junction and anus — 5.1 %. All these
localizations, collectively referred to as CRC, ac-
count for 12.2 % of the total incidence of can-
cers. The absolute number of people with newly
diagnosed CRC increased from 49,470 in 2011 to
71,001 in 2021. The incidence rate per 100,000
population increased from 41.6 in 2011 to 48.67
in 2021. The increase in gross incidence rates over
a 10-year period was 25.3 % for colon cancer and
15.5 % for rectal, rectosigmoid junction and anus
cancers [2]. In most countries of the world, in-
cluding Russia, the incidence of CRC continues
to grow [3, 4]. It is expected that without the in-
troduction of effective CRC prevention measures
into practical healthcare, 2.4 million new cases of
CRC will be detected worldwide by 2035 [5].

The aim of this literature review is to provide
data on risk factors and their involvement in CRC
carcinogenesis.

A literary review of articles published in the
period from January 2018 to February 2024 de-
voted to the study of the epidemiology, etiology
and carcinogenesis of CRC has been performed. A
systematic literature search on the target research
topics was carried out on the basis of electronic
data by searching in international scientific da-
tabases: PubMed/MEDLINE, Google, Library,
RusMed. A manual search was also conducted in
the lists of primary sources of the analyzed studies.

Proven causes and risk factors of CRC

In the development of CRC, the combined ac-
tion of carcinogens and carcinogenesis promoters,
which are designated as risk factors, is of decisive

importance, since they do not individually deter-
mine the development of a malignant tumor, but
to one degree or another increase the likelihood of
its development. Risk factors are divided into as-
sumed and proven. In relation to the latter, on the
basis of special analytical studies, confirmation of
their statistically reliable cause-and-effect or dose-
dependent relationship with the development of
a certain form of oncological neoplasm has been
obtained. In preventive medicine, non-modifiable
risk factors are traditionally distinguished, the
elimination or correction of which is impossible
or limited, and modifiable risk factors that can
be eliminated or their characteristics changed. To
date, a causal relationship has been established
between a number of both non-modifiable and
modifiable risk factors.

Non-modifiable risk factors for CRC

Heredity

Summation of data from 20 analytical epidemi-
ological studies of CRC showed that the presence
of first-degree relatives with CRC in the family
history increases the relative risk (RR) of develop-
ing CRC by more than 4 times (RR = 4.21; 95 %
confidence interval (95%CIl): 2,61—6,79) [6]. It
is assumed that about 30 % of cases of CRC are
caused by a hereditary predisposition, but only
5 % of all CRC cases develop against the back-
ground of known hereditary syndromes that are
caused by a certain germinal mutation: Lynch
syndrome, familial adenomatosis of the colon,
MUTYH-associated polyposis, juvenile polypo-
sis, hereditary mixed polyposis syndrome, Peitz —
Jeghers syndrome and serrated polyposis [7]. The
most common hereditary syndrome causing CRC
is Lynch syndrome, which is associated with up
to 3 % of all CRC cases [8]. Currently, there are
~20 identified genes that are associated with an
increased risk of developing CRC. In a large-scale
genome-wide association study of CRC, which in-
cluded 35,145 cases of CRC and 288,934 individu-
als from control groups from different populations,
the results of a targeted meta-analysis confirmed
a significant relationship between polygenic CRC
risk assessment scales and the incidence of CRC.
Individuals with moderate and high polygenic risk
were 2.11 and 3.88 times more likely to develop
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CRC than those in the low-risk subgroup, respec-
tively [9]. Indicative data on the association of the
risk of developing CRC with a hereditary predis-
position to this form of malignant tumors were ob-
tained in a study where a quantitative assessment
of genetic risk based on 140 single-nucleotide pol-
ymorphisms associated with CRC was performed
in a population cohort. Smoking history was also
considered. In individuals with polygenic risk val-
ues above the 90th percentile, the risk of CRC
was increased several times compared with those
with polygenic risk values below the 10th per-
centile, in those who had never smoked, smoked
in the past and continued to smoke, the risk was
increased by 3.6, 4.3 and 6.4 times, respectively.
Multivariate analysis has shown that both poly-
genic risk and smoking have an independent effect
on the risk of CRC [10].

A burdened family history, that is, the pres-
ence of cases of CRC diseases among relatives of
1st—2nd degrees of kinship is noted in 30—35 %
of patients with CRC. At the same time, the fam-
ily history of the disease may be related to both
genetic factors and family-wide lifestyle disorders.
Genetic factors play a more significant role in the
etiology of CRC in families where there are car-
riers of germinal mutations that cause CRC, they
account for only 5—10 % of CRC cases [7, 10].

Gender

According to statistics, in almost all popula-
tions, CRC develops more often in men than in
women. The standardized incidence rate of CRC
per 100,000 men in Russia is 31.87 and 21.86 for
women [2]. In another population, the ratio of
men and women with CRC is 1.25:1.0 [4].

Age

Up to 40 years of age, cases of CRC are rare. As
a rule, it affects people after the age of 40, and in
85 % of cases CRC is detected after the age of 65
[11]. In Russia, the age-related incidence rates per
100,000 population of the corresponding age for
colon cancer are: <40 years — 7.3; 40—49 years —
20.4; 50—39 years — 56.8; 60—69 years — 155.2;
70—79 years — 168.0; 80 and older — 229.2 [2].
These data confirm the presence of a pronounced
trend of an increase in the incidence of CRC with
increasing age, which is also found in many other
populations. The incidence rates in the age groups
over 60 years are ten times higher than those in the
age groups <40 years and 40—49 years. In recent dec-
ades, in some countries, there has been an increase in
the number of cases of CRC among people under the
age of 50, which causes additional concern, but does
not change the main trend of a marked increase in
the risk of CRC with increasing age [12]. Thus, age
appears to be one of the most significant risk factors
for CRC. Age, or rather the aging of the population,

is one of the main reasons for the increase in the
incidence of CRC in most countries of the world in
absolute terms.

Height

A systematic review with meta-analysis of
data from 47 observational studies, including
280,644 cases of CRC, showed that adults with
every 10 cm taller had a slight but significant in-
crease in the risk of CRC (RR = 1.14; 95% CI:
1.11—1.17). The comparison of the incidence of
CRC between adults with the highest growth per-
centiles and those with the lowest growth percen-
tiles varied in individual studies within the risk
ratio values from 1.24 (95% CI: 1.19—1.30) to
1.07 (95% CI: 0.92—1.25) [13]. Thus, the risk ra-
tio for developing CRC was significantly higher
in individuals with the highest height compared
to those with low height. Another meta-analysis
of the results of more than 40 studies, which in-
cluded data on 50,936 cases of CRC in a popula-
tion of 7,393,510 adults, also confirmed the pres-
ence of a significant positive association between
growth and the risk of CRC. The total RR value
was 1.04 (95% CI: 1.02—1.05) with each 5 c¢m
increase in height [14]. A large-scale randomized,
placebo-controlled intervention study conducted
in China also investigated a number of known
risk factors for CRC, including height, to assess
the preventive effectiveness of vitamin supple-
ments. The study cohort included 29,553 healthy
individuals aged 40 to 69 years. After 5.25 years
of follow-up, all cases of CCR were recorded. A
multifactorial analysis assessing the association of
CRC disease with various risk factors showed that
the cumulative risk of CRC increases significantly
with increasing height, regardless of other known
risk factors [11].

Ethnicity

The incidence of CRC varies from country to
country and in different racial /ethnic groups of the
population. In the United States, compared with
the non-Hispanic white population, the morbidity
and mortality rates among the African American
population are 28 and 60 % higher, respectively.
Hispanics have an overall lower incidence rate of
CRC than non-Hispanic whites, with standardized
incidence rates of CRC for the former and latter
being 35.5 and 40.2 per 100,000 population, re-
spectively. Japanese Americans have the highest
incidence of CRC among all Asian Americans [15].
The highest incidence rate of CRC among tribal
and racial groups in the United States was record-
ed in 2018 among American Indians and Alaska
Natives — 61.9 per 100,000 population. This in-
dicator was higher than in any other country in
the world, with the exception of Hungary, where
men had a higher incidence of CRC than men in
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Alaska, 70.6 per 100,000 and 63.6 per 100,000,
respectively [16]. It is assumed that racial and
ethnic differences in the incidence of CRC are
due to a complex of risk factors — genetic, envi-
ronmental, lifestyle-related, which are associated
with both the country of origin and the country of
residence, as well as with different levels of im-
plementation of preventive medicine in healthcare,
in particular, CRC screening.

Modifiable risk factors

Nutrition characteristics

Numerous studies have shown that nutrition,
depending on its specific characteristics, can play
both a causal and protective role in the develop-
ment of CRC. Thus, excessive consumption of ani-
mal protein and fats, especially red and processed
meat, can increase the risk of developing CRC,
while fiber or dietary fiber (vegetables, fruits,
greens), dairy products can protect against CRC
carcinogenesis [17].

The analytical case-control study conducted in
the Omsk region involved 609 people aged 30 to
85 years (average age — 51.2 years). Twenty-
three parameters characterizing the nutrition and
eating habits of the study participants were evalu-
ated. A univariate analysis of the data obtained
confirmed the significance for the risk of devel-
oping CRC only in relation to the following six
parameters: alcohol consumption more than twice
a month with a predominance of strong alcohol,;
the frequency of consumption of red meat more
than 10 times a month; the amount of fresh fruit
consumed less than 100 g at a time; preference for
fatty foods; and a body mass index of more than
25 [18].

A systematic review covering fourteen cohort
studies and seven case-control studies, including
a total of >60,000 cases of CRC and compara-
ble controls, showed a significant reduction in the
risk of CRC associated with high consumption of
total dairy products [19].

Studies of the relationship between the con-
sumption of various types of fruits and the risk of
CRC have yielded contradictory results. A meta-
analysis of 24 relevant studies with a total par-
ticipation of 1,068,158 adults showed that, com-
pared with low, higher consumption of certain
fruits reduces the risk of developing CRC: citrus
fruits — by 9 % (odds ratio (OR) — 0.91; 95% CI:
0.85—-0.97), apples — by 25 % (OR = 0.75;
95% CI: 0.66—0.85), watermelon — by 26 %
(OR = 0.74; 95% CI: 0.58—0.94) and kiwi — by
13 % (OR = 0.87; 95% CI: 0.78—0.96). No reli-
able association with the risk of CRC has been
established for other types of fruits [20].

In a prospective cohort study in Malmg,
923 cases of CRC were identified during 502,136
person-years of follow-up of the study partici-
pants. An analysis of the relationship between
various dietary components and the risk of CRC
showed that dietary fiber intake at the level of
the highest quintile reduced the risk of CRC by
23 % compared with the lowest quintile (hazard
ratio (HR) — 0.77; 95% CI: 0,61—0,98), [17].

A meta-analysis of the results of 7 observational
and case-control studies of the possible association
of the risk of developing CRC with the level of di-
etary anthocyanins (plant components and pigments,
most of which are contained in the skin of berries
and fruits), showed the presence of significant feed-
back between the total consumption of anthocyanins
and the risk of CRC. High consumption of antho-
cyanins compared with low consumption reduced
the risk of CRC according to observational studies
by 22 % (RR = 0.78; 95% CI: 0.64—0.95), accord-
ing to case-control studies — by 31 % (RR = 0.69;
95% CI: 0.60—0.78) [21].

A case-control study was conducted to study
the relationship between different types of plant-
based diets and the risk of CRC in the Chinese
population. The study included relevant data on
2,799 cases of CRC and 2,799 paired controls of
comparable age, gender, place of residence, and
other possible risk factors. To collect nutrition
data, a validated questionnaire on the frequency
and composition of food intake was used, based on
which a plant-based nutrition index was derived,
which makes it possible to assess compliance with
common, healthy and unhealthy plant-based eat-
ing patterns. Compared to the lowest quintile of
index values with the highest quintile, the ad-
justed OR scores for the risk of developing CRC
were: 0.79 (95% CI: 0.66—0.95) for all dietary
patterns, 0.45 (95% CI: 0.38—0.55) for healthy
eating patterns, and 1.45 (95 % CI: 1.18—1.78)
while following an unhealthy eating pattern. In
general, the results confirm the recommendations
that switching to a healthy plant-based diet is im-
portant for the prevention of CRC [20].

A study using UK Biobank data on 114,217 in-
dividuals assessed the intake of types and sources
of carbohydrates based on detailed dietary char-
acteristics collected. Over a multi-year follow-up
period (median follow-up time was 9.4 years),
1,193 individuals from the study cohort were di-
agnosed with CRC. It has been established that
there is a significant inverse association of CRC
risk with the consumption of non-free sugar and
whole grain fiber [22].

The systematic review analyzes current data on
the relationship between dietary calcium and vita-
min D and the risk of CRC based on case-control
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studies. Selected, 32 studies assessed calcium in-
take, and 23 studies assessed vitamin D. In total,
data on 19,076 cases of CRC and 36,746 control
individuals were used. With respect to dietary cal-
cium intake, a 6 % reduction in the risk of CRC
was found for every 300 mg of calcium taken daily
(OR = 0.94; 95% CI: 0.92—0.97). With regard
to vitamin D intake, a 4 % reduction in the risk
of developing CRC was found per 100 TU/day
of vitamin D (OR = 0.96; 95% CI: 0.93—0.98).
Higher dietary intake of calcium and vitamin D is
associated with a significant reduction in the risk
of CRC [23].

In a prospective study, 26,218 adults were inter-
viewed using a standardized questionnaire regard-
ing their diet. With subsequent long-term follow-
up (median follow-up period — 13.3 years), all
cases of cancer among the study participants were
recorded. Analysis using a multivariate regression
model with covariant adjustment and stratifica-
tion by age and gender showed that in women,
high consumption (4th quartile) of processed red
meat was associated with an increased risk of gas-
trointestinal cancer, with an adjusted risk ratio
of 1.68 (95% CI: 1.09—2.57) and individually for
CRC, it was 1.90 (95% CI: 1.12—3.22). No statis-
tically significant associations were observed with
regard to consumption of red meat or processed
meat from non-red meat [24].

In the prospective study of the association of
various dietary components with the risk of CRC
mentioned above, it was found that consumption
of any processed meat at the level of the high-
est quantile increased the risk of CRC by 31 %
compared with the lowest quantile (HR = 1.31;
95% CI: 1.05—1.63) [17].

Since different foods are usually consumed to-
gether and in different complexes, it is important
to explore the importance of not only individual
nutrients, but also holistic diets or dietary patterns.
The largest and most significant study of the as-
sociation of a low-carbohydrate diet with the risk
of CRC is the Singapore-based Chinese prospec-
tive cohort study, which included data on 61,321
Chinese people who were between 45 and 74 years
old at the beginning of the study. On average,
over 19.5 years of follow-up, 2,520 participants
developed CRC. The structure of the diet took
into account the consumption of carbohydrates,
proteins and fats. At the same time, the scores
assessed how many carbohydrates were consumed
from plant products and how many from animals.
Overall, there was no association between total
or plant-based low-carbohydrate diet scores and
the risk of CRC (p > 0.28). The number of ani-
mal-derived carbohydrate scores was moderately
positively associated with the risk of colon cancer

(p = 0.02), but not with rectal cancer. Compared
with the lowest quartile of animal carbohydrate
intake, HR indicators for colon cancer for quar-
tiles 2, 3 and 4 were respectively: 1.12 (95% CI:
0.98—1.29), 1.27 (95% CI: 1.10—1.46) and 1.14
(95% CI: 0.99—1.31). Thus, low-carbohydrate di-
ets with high levels of animal protein and fat were
associated with a moderate increased risk of colon
cancer among Chinese Singaporeans [25].

When analyzing data from the diet and cancer
cohort study in Malmo, the Diet Quality Index
(DOQI) for CRC prevention was used, based on
consumption of processed meat, fiber, and dairy
products. Higher DQI values indicated a higher
content of protective products and were associated
with a lower risk of CRC. The risk of CRC in
the group with the highest quintile of DQI values
was 43 % lower than in the group with the lowest
quintile of DQI (HR = 0.57; 95% CI: 0.43—0.75).
Adherence to a diet with a higher DQI, taking
into account several significant nutritional com-
ponents for CRC, had a stronger association with
CRC than when taking into account individual
nutritional components [17].

A prospective study conducted in the
Netherlands examined the relationship be-
tween adherence to the Mediterranean diet and
the risk of CRC. At the beginning of the study,
120,852 adults completed a basic questionnaire
that included 150 items. During the 20.3 years of
follow-up in the study cohort, 1993 cases of CRC
were detected in men and 1574 in women. A mul-
tifactorial analysis of the collected data showed
that higher adherence to Mediterranean diet was
not associated with a reduced risk of CRC [26].
At the same time, a meta-analysis that included
data from 13 prospective cohort studies showed
a significant 10 % reduction in the risk of CRC,
with the highest adherence to Mediterranean diet
compared with the lowest (RR = 0.90; 95% CI:
0.84—0.96) [27].

Overweight and obesity

Epidemiological data consistently demonstrate
a significant relationship between the degree of
obesity and the risk of developing CRC. Obesity
in adults, both general and abdominal, is a risk
factor for developing CRC, and this association is
more pronounced in men than in women [6, 14].
In most studies, the degree of overweight and obe-
sity was assessed by body mass index (BMI) and
waist circumference [28].

A review was conducted with a meta-analysis of
47 studies, together including 50,936 cases of CRC
detected in populations totaling 7,393,510 people.
The results of the generalized data analysis con-
firm the existing evidence of a positive associa-
tion between an increase in total and abdominal
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body fat and the risk of CRC. The calculation of
dose-effect dependence showed that per 5 kg/m?
increase in BMI increased the risk of CRC by 6 %
(RR = 1.06; 95% CI: 1.04—1.07), every 10 c¢cm of
waist circumference increased the risk of CRC by
3 % (RR = 1.03; 95% CI: 1.01—1.05) [14].

A study was conducted in Germany to assess
the association of overweight during life with the
cumulative risk of CRC. In the case-control study,
3,635 people with CRC and 4,515 people in the
control group received and analyzed data on meas-
urements of their weight and height, starting at
the age of 20 and every subsequent 10 years until
the analysis of the relevant data. Special calcula-
tions were used to determine the weighted num-
ber of years spent overweight (BMI over 25). The
results of the study indicate that the more years
a person lives with excess weight or obesity, the
higher their risk of developing CRC during their
lifetime [29].

Hypodynamia — a sedentary lifestyle

Physical inactivity is a sedentary lifestyle. In
population-based cohort studies, there was a sta-
tistically significant inverse relationship between
the incidence of CRC and the level of physical
activity in all age groups of both sexes [30, 31].

A total of 33,403 people participated in
the Korean National Health and Nutrition
Examination Survey. Sedentary lifestyle was as-
sessed by two values: < 10 hours per day and
> 10 hours per day. Three types of physical ac-
tivity were considered: leisure-time, occupational,
and transportation physical activity. According
to the results of the study, a sedentary lifestyle
(= 10 hours per day) was significantly associated
with an increased risk of CRC (OR = 1.64; 95%
CI: 1.22—-2.21) [32].

A systematic review with a meta-analysis of
studies on the association of physical activity de-
gree with the risk of developing digestive-system
cancer showed that the values of risk ratio in indi-
viduals with high physical activity decreased com-
pared with those with low physical activity: for
colon cancer — by 19 % (RR = 0.81; 95% CI: 0.76—
0.87), for rectal cancer — by 12 % (RR = 0.88;
95% CI: 0.80—0.98), for CRC by 23 %
(RR = 0.77; 95% CI: 0.69—0.85). A meta-analysis
of data from 9 studies, which took into account
three levels of physical activity — low, moder-
ate and high — showed that, compared with low
physical activity, moderate activity also reduced
the risk of developing digestive-system cancer by
11 % (RR = 0.89; 95% CI: 0.80—1.00). When com-
paring high physical activity with moderate one,
no significant difference was found in relation

to the digestive-system cancer risk (RR = 1.11;
95% CI: 0.94—1.32) [30].

Tobacco consumption

Tobacco smoke is the most common proven
carcinogen for humans. A cause-and-effect re-
lationship of tobacco smoking with 15 forms of
malignant neoplasms, including CRC, has been
established. A review of numerous cohort and
case-control studies of the association of tobacco
smoking with the risk of CRC showed that most
of these studies confirm the causal relationship
of smoking with CRC. At the same time, a dose-
dependent relationship was established between
the intensity of tobacco smoking (duration, age of
onset smoking, number of cigarettes smoked per
day) and the risk of developing CRC [33].

A large population-based case-control study in
Germany included 5,086 patients with CRC and
4,120 patients in the control group. Smokers had
a 48 % higher risk of developing CRC than non-
smokers (adjusted OR = 1.48; 95% CI: 1.27—1.72).
Both smoking and the polygenic risk of CRC car-
ry essentially independent information about the
risks of CRC, and their joint consideration pro-
vides a powerful risk stratification. At the same
time, abstinence from smoking can compensate for
a significant proportion of the genetically deter-
mined risk of CRC [10].

Alcohol consumption

The International Agency for Research on
Cancer has confirmed the carcinogenicity of al-
cohol consumption for humans. The main carci-
nogenic components of alcohol are ethanol and
its derivative in the human body, acetaldehyde.
A causal relationship between alcohol consump-
tion has been established with 7 forms of cancer,
including CRC [34].

In a multiethnic cohort study, the association
of alcohol consumption with the risk of developing
CRC, taking into account race/ethnicity, as well
as gender and risk factors related to lifestyle and
type of alcoholic beverage consumed, was investi-
gated based on relevant data for 190,698 people
living in Hawaii and California. During 16.7 years
of follow-up, 4,923 cases of CRC were detected
in the study cohort. According to the results of
a multidimensional analysis of the relevant data,
the hazard ratio index of CRC development in-
creased at different levels of alcohol consumption
compared with non-drinkers: in men — by 16 %
with alcohol consumption of 15.0—29.9 g/day
(HR = 1.16; 95% CI: 1.01—1.34) and by 28 % with
alcohol consumption >30.0 g/day (HR = 1.28;
95% CI: 1.12—1.45); in women — by 6 % with
a lower dose of alcohol (HR = 1.06; 95% CI:

Poc xypH racTposuTepoJ rematon koaonpokros 2025; 35(4) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(4)



www.gastro-j.ru

Reviews / O630pbi

0.85—1.32) and by 15 % with a higher dose of al-
cohol (HR = 1.15; 95% CI: 0.92—1.43) [35].

In a population-based case-control study, the
association between alcohol consumption and
CRC was assessed based on relevant data in rela-
tion to 5,104 cases of CRC and 4,131 individuals
in the control group. In addition to alcohol con-
sumption, the level of polygenic risk was assessed
based on 140 loci associated with the development
of CRC. The corresponding analysis was carried
out separately for the early (<55 years) and late
(=55 years) development of CRC. Compared with
low alcohol consumption during life (<25 g/day),
average alcohol consumption (=25 g/day)
was more strongly associated with early CRC
(OR = 1.8; 95% CI: 1.2—2.8) than with late onset
(OR = 1.3; 95% CI: 1.1—1.4) [36].

Dysfunction of intestinal microflora

The microecology of the human intestine is a
complex system consisting of numerous microbial
communities with a complex structure. Studies
show that certain changes in the composition of
the microbiota, leading to its imbalance, can play
a significant role in the occurrence and develop-
ment of CRC [37, 38]. Microbes have both pro-
oncogenic and oncoprotective properties. Bacteria
such as Fusobacterium nucleatum, Escherichia
coli, and Bacteroides fragilis contribute to the
development of CRC, and such as Clostridium
butyricum, Streptococcus thermophilus, and
Lacticaseibacillus paracasei can protect against
it [39]. In 45 % of patients, CRC is associated
with the presence of the bacterium Fusobacterium
nucleatum in the intestine. A systematic review,
which included 57 articles with meta-analysis of
generalized data, showed that F. nucleatum is
present in CRC tumor tissue samples 4.6 times
more often than in control samples of healthy tis-
sue (OR = 4.56; 95% CI: 3.31—6.27) and over 3
times more often than in control samples of colo-
rectal adenoma (OR = 3.24; 95% CI: 2.35—4.46)
[40]. Based on these data, F. nucleatum is desig-
nated as one of the risk factors at the beginning of
tumor development and during the progression of
CRC. F. nucleatum is also recognized as a marker
of early warning and prediction of CRC, and as
a target for its prevention and treatment [41, 42].

Precancerous diseases

In most cases, CRC develops against the back-
ground of already existing pathological changes in
the intestinal mucosa. In the oncogenesis of CRC,
there are three variants of precancerous changes:
colorectal adenoma, serrated papillomatosis, and
an inflammatory process. The risk of tumor cells
is especially high in people suffering from co-
lon adenomatosis, MUTY H-associated polyposis,
Lynch syndrome, and chronic inflammatory bowel

diseases (Crohn’s disease, ulcerative colitis, and
colon diverticula) [43, 44].

Patients with colorectal adenoma have a 4-fold
higher risk of developing CRC than the rest of
the population, with approximately 80 % of CRC
cases occurring against the background of colorec-
tal adenoma [37, 43]. Patients with progressive
colorectal adenoma (=1 cm, high grade dysplasia)
are significantly more likely to develop CRC than
those without it (RR = 2.7; 95% CI: 1.9-3.7).
There was no significant difference in the risk of
developing CRC between individuals with non-
progressive colorectal adenoma (<1 c¢cm) and those
without it (RR = 1.2; 95% CI: 0.8—1.7) [45].

A meta-analysis of 31 studies involving 50,445 pa-
tients with a history of diverticulitis showed that
the risk of developing CRC was significantly higher
in patients with complicated diverticulitis than in
patients with uncomplicated diverticulitis [44].

A systematic review of studies on the relation-
ship between inflammatory bowel disease (IBD)
and CRC reviewed 26 papers, which included
data on 531,449 patients with IBD and more than
65 million reference patients. A meta-analysis of
the relevant data, stratified by cancer location,
showed that IBD mainly increased the risk of
bowel cancer rather than stomach cancer. Crohn’s
disease significantly increases the risk of devel-
oping both small bowel cancer and CRC, while
ulcerative colitis increases the risk of CRC alone
[46]. Population data show that the risk of de-
veloping CRC among patients with inflammatory
bowel diseases is 2—3 times higher than in the
general population [47].

Low level of health literacy

Many analytical epidemiological studies of
CRC risk factors have shown a significant rela-
tionship between the level of general education
and health literacy with the risk of developing
CRC. The lower the level of education and knowl-
edge regarding health and hygiene, the higher the
risk of developing CRC [48, 49].

The study of the relationship between the level
of education and the incidence of CRC, conducted
in China, involved 2502 patients with newly diag-
nosed CRC and 2538 people in the control group,
comparable by gender, age, and place of residence.
A multidimensional analysis taking into account
the proven risk factors of CRC confirmed that the
level of education was inversely related to the risk
of developing CRC. People who graduated from
college or universities had a significantly lower
risk of CRC than those who studied only in ele-
mentary school (adjusted OR = 0.42; 95% CI:
0.34—0.52) [48].

In another study, 1,200 persons participated
in a cross-targeted survey targeting the Lebanese
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population aged 50 and over. In the sample,
38.3 % of the respondents knew about any screen-
ing test for CRC, and only 7.5 % had ever used it.
This national study highlights the alarmingly low
level of knowledge about CRC screening tests and
the clearly insufficient coverage of the population
by CRC screening, despite the fact that CRC is
one of the most common cancers in Lebanon [50].

For comparison, in Canadian province of
British Columbia, a region with a higher average
educational level of the population and a lower
incidence of CRC, the adherence of respondents
to CRC screening was 62.4 % [51].

Mechanisms of action of risk factors
in the carcinogenesis of CRC

Various pathophysiological mechanisms are in-
volved in the carcinogenesis of CRC, such as ab-
normal cell proliferation, cell differentiation, resist-
ance to apoptosis, invasion of structures adjacent to
CRC cells, and distant metastasis. These processes
are initiated by the complex interaction of a number
of genetic factors and environmental and lifestyle
factors [52]. For most of the proven CRC risk fac-
tors, the mechanisms of their involvement in CRC
carcinogenesis have been investigated.

Gender

It has been suggested that sex hormones may
be the cause of gender differences in the incidence
and mortality of CRC, but observational studies
of the possible relationship between the level of
endogenous sex hormones and the risk of CRC
have yielded contradictory results [53].

In one of the latest studies using a large-scale
resource of the British Biobank, the relationship
between the concentration of testosterone in the
blood serum and sex hormone binding globulins
with the risk of CRC was investigated. No con-
vincing evidence has been obtained for the inde-
pendent role of hormones in gender differences
in the incidence of CRC. Given the widespread
use of testosterone supplements in older men to
compensate for the age-related decrease in their
endogenous concentrations, large and long-term
randomized controlled trials are needed to clarify
the effect of testosterone on the risk of CRC [53].

Exposure to estrogen may be inversely relat-
ed to the risk of CRC. A large-scale prospective
study in Denmark examined the relationship be-
tween women’s history of oophorectomy, which
reduce the level of estrogen circulating in the
body, and the risk of CRC. The study involved
25,698 women (aged > 45 years) from the Danish
cohort of nurses. During 542,140 person-years of
follow-up, 863 (3.4 %) nurses were diagnosed with
CRC. Multifactorial analysis showed that history

of bilateral ovariectomy was associated with 79 %
increased risk of CRC (adjusted RR 1.79;
95% CI: 1.33—2.42). The history of unilateral ova-
riectomy also showed a slight increase in the risk
of CRC, but statistically unreliable (RR = 1.25;
95% CI: 0.86—1.82) [54].

Old age

The close association of the likelihood of devel-
oping CRC with age is explained by an increase
in the duration of action of other risk factors with
age, including exposure to direct carcinogens and
promoters of CRC oncogenesis and, accordingly,
the accumulation of somatic mutations in genes
and the formation of tumor cells. With age, the
body’s defense systems against cancer cells weak-
en. Experimentally, it was also found that the in-
filtration of macrophages in CRC tissues increases
with age. Macrophages from the aged host were
more likely to polarize to pro-tumor phenotype
and more powerful in promoting tumor cell pro-
liferation [55].

Height

The effect of high height on the risk of de-
veloping CRC is mediated by the metabolic fea-
tures characteristic of individuals with tall stature,
in particular through the endocrine system and
growth hormone [13].

Nutrition

It is assumed that there are four main meta-
bolic pathways involved in the interaction of
diet-related genes and directly involved in CRC
carcinogenesis: folic acid metabolism, lipid meta-
bolism, oxidative stress response, and inflamma-
tory response [56].

The mechanism of influence of meat products
on the risk of developing CRC can be associated
with several ways. Thus, contamination of meat
products during their high-temperature cooking
with polycyclic aromatic hydrocarbons, which
undergo biotransformation and activation in the
body, can cause changes in the DNA structure in
cells of the colorectal mucosa. DNA adducts spe-
cific for polycyclic aromatic hydrocarbons have
been identified in CRC tissues [57].

It is known that heme iron, which is an essen-
tial component of red meat, also contributes to
the carcinogenesis of CRC. The DNA-damaging
property of heme iron with the release of DNA
adducts related to the etiology of CRC has been
established. The products of red meat decompo-
sition, affecting the microbiome, create a pro-
inflammatory microenvironment in the colon, which
also stimulates the carcinogenesis of CRC [58].

A high-fat diet increases the risk of developing
CRC by stimulating bile acid metabolism. Bile
acids are synthesized in the liver in response to
dietary fats. Entering the colon, they undergo a
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complex biotransformation carried out by intes-
tinal bacteria, resulting in the formation of sec-
ondary bile acids, in particular deoxycholic acid
which can activate carcinogenesis in the intestine.
This mechanism combines the action of dietary,
microbial, and genetic risk factors for CRC [59].

The protective effect of dietary fiber against
CRC is due to the fact that it stimulates the bu-
tyrogenic activity of the intestinal microbiota, pro-
viding a high content of butyrate (butyric acid, a
waste product of intestinal bacteria), a substance
with significant antitumor effect. Therefore, di-
ets with fiber supplementation and fat restriction
can be an effective measure to reduce the risk and
prevent CRC [59]. Data from a prospective popu-
lation study confirm the importance of butyrate
production in reducing the risk of CRC when con-
suming whole grain products [22].

Anthocyanins with their antioxidant properties
can also inhibit the development of colon cancer
by interfering with the cell cycle with the effect
of antiproliferation and apoptosis. The formation
of cytoplasmic vacuoles in cells also indicates that
anthocyanins can induce autophagy [21].

Overweight and obesity

The role of insulin resistance and metabolic syn-
drome is assumed in relation to the mechanisms of
the association of obesity with an increased risk
of CRC. It is also suggested that a large waist
circumference is a risk factor for CRC due to the
possible involvement in CRC carcinogenesis of ele-
vated levels of cytokines and hormones produced
in visceral abdominal fat [60].

Physical inactivity

Low physical activity can increase the risk of
developing a number of diseases, including CRC,
by reducing insulin sensitivity and antitumor ac-
tivity of the immune system, as well as by pro-
longing the period of exposure to food carcinogens
on the digestive tract, due to impaired motility
of the gastrointestinal tract and increased transit
time of food [30].

Tobacco consumption

The mechanisms and consequences of tobacco
intoxication have now been studied in sufficient
detail. The chemical composition and biological
activity of tobacco smoke components have been
determined. The latter contains about 4,000 com-
ponents and chemical compounds, several dozens
of which are proven carcinogens to humans. A
number of special experiments and studies have
confirmed the ability of tobacco smoke and its
components to have direct genotoxic and muta-
genic effects on cell DNA [33].

The carcinogenic components of tobacco smoke
enter the bloodstream and reach various organs

and tissues of the body, including the colon. This
is confirmed by the detection of tobacco com-
pounds and their metabolites in sufficiently high
concentrations in urine samples from smokers.
More recent biological studies indicate that tobac-
co consumption may affect macrophage functions
and their polarization, thereby contributing to tu-
mor progression. In particular, the association of
smoking with the incidence of CRC was studied,
taking into account and depending on the number
of macrophages, with the identification of com-
mon, M1-polarized and M2-polarized macrophag-
es in the tumor. It was found that the relationship
between “pack-years”, the quantitative indica-
tor of tobacco consumption, and the incidence of
CRC differed in subgroups with different densities
of stromal macrophages (heterogeneity — 0.003).
This association was stronger for tumors with a
lower number of stromal macrophages, which in-
dicates the interaction of tobacco consumptions
and macrophages in colorectal carcinogenesis [61].

Intestinal microbiota

The human gut microbiota consists of numerous
microbial communities that are involved in many
essential functions such as immunity, protection
against pathogens, metabolism of food compounds,
and maintenance of homeostasis. There is increas-
ing evidence that the gut microbiome, acting as an
important metabolic and immunological regulator,
may play a key role in the initiation and progres-
sion of CRC. The data from certain studies dem-
onstrate the ability of the intestinal microbiota to
interact with the colon epithelium and host im-
mune cells by releasing a wide range of metabo-
lites, proteins, and macromolecules that regulate
the development of CRC [62]. “Harmful” metabo-
lites include some primary bile acids and short-
chain fatty acids, while ursodeoxycholic acid and
butyrate are beneficial and prevent the develop-
ment and progression of tumors. Pathogenic bac-
teria involved in the carcinogenesis of CRC cause
chronic irritation and inflammation, oxidative
stress. Bacterial metabolites form biofilms in the
intestine and produce genotoxins [39]. F. nuclea-
tum promotes the development of CRC through
several mechanisms: invasion, colonization, and
secretion of proinflammatory cytokines. F. nu-
cleatum is regarded as one of the risk factors at
the beginning of tumor development and during
the progression of CRC by affecting the immune
system and modulating inflammation [41].

Precancerous diseases

Benign neoplasms of the colon, rectum, anus,
and anal canal are true neoplasms of the intestinal
mucosa and are associated with a high risk of de-
veloping CRC. The adenoma-carcinoma sequence
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is generally accepted in relation to the stages of
development of sporadic CRC.

A team of Chinese specialists sequenced
54,788 cells from tissue samples collected from
patients, including blood, normal tissue, precan-
cerous, polyp, and CRC. At each stage of car-
cinogenesis, cell types, transcription signatures,
and differentially expressed genes of different cell
populations were determined. Populations of ad-
enoma and carcinoma progenitor cells were identi-
fied and characterized. Modern knowledge about
the evolution of the colorectal epithelium in the
process of carcinogenesis with single-cell resolu-
tion has been obtained [63].

In chronic inflammation (in inflamma-
tory bowel diseases), various cytokines and
chemokines are secreted in the intestine, which
are involved in the pathogenesis of CRC by
influencing tumor growth and immunosup-
pression of colitis-associated tumor formation.
Inflammation can also induce mutagenesis, and
the recurrent nature of inflammation, along
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Background. Over the past decade, innovations in haemorrhoid surgery particularly laser haemorrhoidoplasty, sta-
pled haemorrhoidopexy, and Doppler-guided haemorrhoidal artery ligation (DG-HAL) have gained increasing atten-
tion due to their potential to reduce postoperative pain, recurrence, and improve patient quality of life. Despite this

progress, a comprehensive bibliometric analysis of the global research trends in these techniques has not yet been

conducted.

Aim: to analyse the global scientific literature on innovative haemorrhoid treatments from 2015 to 2025 using biblio-
metric methods, and to identify key trends in authorship, institutional and geographic contributions, citation impact,
and thematic evolution.

Methods. A bibliometric search was conducted using the Scopus database for publications between 2015 and 2025.
The search included terms related to “laser haemorrhoidoplasty”, “stapled haemorrhoidopexy”, and “Doppler-guid-
ed haemorrhoidal artery ligation”. Data were exported, cleaned, and analysed using Microsoft Excel and VOSviewer
(v. 1.6.19). Co-authorship networks, country collaborations, keyword co-occurrence, citation density, and institu-
tional productivity were visualised and interpreted.

Results. Atotal of 273 articles were identified. Publication output increased steadily, peaking in 2021. Italy emerged

as the leading contributor in terms of publications and international collaborations. Most cited articles focused

on clinical guidelines and randomised trials comparing innovative with conventional techniques. Keyword analysis

revealed a shift from traditional surgery towards minimally invasive procedures, with increasing focus on patient-cen-
tered outcomes such as pain and quality of life.

Conclusion. There has been significant global academic interest in innovative haemorrhoid treatments over the past

decade, with laser and Doppler-guided methods gaining prominence. Research is concentrated in high-income

countries, particularly Italy, with limited representation from low- and middle-income countries. Future studies

should address global equity, long-term outcomes, and cost-effectiveness through broader collaborations and im-
plementation science.

Keywords: haemorrhoids, laser haemorrhoidoplasty, stapled haemorrhoidopexy, Doppler-guided haemorrhoidal

ligation, bibliometric analysis, minimally invasive surgery
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MHHOBaLUMM B ile4eHUn remoppos: oudbnmomerTpuydeckmin o63op nasepHbix,

CTerJiepHbiX U gonJjiepoeCckux metoaoe

Oxeddpu ApuecTa MNyTpa'*, Aneonatyc lOga Xanpains?, Xepu CetbaHTo?, Mupa Mpasupa*
' locyaapCcTBEHHbIV YHUBEPCUTET [KOKbSKapThI, JkokbsikapTa, VIHgoHe3us

2 YuuBepcuteT lamka Maga, [xokbsikapta, IHAOHe3us

3 LleHTpasbHbIVi coBeT VIHAOHe3uickoro obuectsa 06Lumx xupypros, [xokbskapTta, HgoHe3us

4 MexayHaponaHasi 6onbHnua banv, eHnacap, UHaoHe3us

BBepeHune. 3a nocnegHee OeCATUNETME NHHOBALMN B XMPYPIrMM FrEMOPPOS, B YHAaCTHOCTU la3epHasl reMoppouao-
nnacTtuka, ctensepHas remopponaonekcms n OonaepoBCKOE NUrMpoBaHue remoppouganbHblx aptepuin (Doppler-
guided haemorrhoidal artery ligation, DG-HAL), npuBnekaioT Bce 60Jibllee BHMMaHMe bnarogaps ux noteHumnany
U151 yMEHbLLEHMS NMOCIeonepaumoHHon 60u, pycka peuyamBoB 1 YNyyLIeHWs Ka4ecTBa XNU3H1 naumeHToB. Hecmo-
TPS HA BTOT NPOrpPecc, KOMMJIEKCHbI GHGIMOMETPUYECKMIA aHANN3 MUPOBLIX TEHAEHLMIA UCCNef0BaHNIM B 061acTu
3TUX METOO0B A0 CUX NOP HE NPOBOAUJICS.
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Lenb: npoaHanmamMpoBaTb MMPOBYIO HAYYHYIO INTEPaTypy N0 MHHOBALMOHHBIM METO4AM JIeHEHUS reMoppOosi 3a ne-
puog ¢ 2015 no 2025 r., ucnonb3ys bMbAMOMeTpUIECKME METObI, U BbISBUTb KJIOYEBbIE TEHAEHLMN B 061acTn aB-
TOPCTBA, UHCTUTYLIMOHANIBHOIO 1 reorpadun4eckoro Bkiana, a Takke OLEeHUTb BNSHUE LMTUPOBAHUS U NPOCIeaUTb
3BOJIIOLMIO TEM.

MeTopabl. Bbin NnpoBeneH GubnnomeTpudecknin aHanma nybnvkaumi 3a nepuog ¢ 2015 no 2025 r., cobpaHHbIX
B 6a3e gaHHbIX Scopus. Monck BkoYan TEPMUHBI, CBA3aHHbIE C «J1a3ePHOM reMOpPpPONAOMNIaCTUKON», «CTennep-
HOM reMopponLoNeKCUen» 1 «NepeBsa3kon reMoppPOnAaSbHbLIX apTePUi Noa, A0NNEPOBCKUM KOHTPONEM». [JaHHbIE
ObINI 3KCNOPTMPOBaHbI 1 06paboTaHbl ¢ noMoLlbio Microsoft Excel u VOSviewer (v. 1.6.19). B xone aHannsa Obinu
BU3yann3npoBaHbl N MIHTEPNPETUPOBaHbI CBEAEHNS O COTPYAHNYECTBE MEXAY aBTOpaMu, Mexay CTpaHamu, O CO-
BMECTHOW BCTPEYaEMOCTU KITKOHYEBbLIX CJ/I0B, MIOTHOCTU LUTUPOBAHUA U NPOAYKTUBHOCTU OPraHn3aLnii.
Pe3ynbraTtbl. BCcero 6bi10 BbigBNEHO 273 cTtatbn. KonnyectBo nybnnkaumii HEYKJIOHHO POCO, AOCTUIHYB MuKa
B 2021 r. UTanuna ctana nnoepom no KoMYecTBy NyoaMkaunm n MexayHapoaHOMY COTPYAHNYECTBY. BONbLMHCTBO
LMTMPYEMBIX CTaTelr 6bliv MOCBALLEHbI KITMHUYECKUM PEKOMEHAALMAM U PAaHOOMU3NPOBAHHLIM UCCNEe00BaHUSAM,
CpPaBHMBAKOLIMM MHHOBAUWOHHbLIE U TPAOVULMOHHBIE MeTOAbl. AHaNM3 KIIOYEBbLIX CNOB BbIBU NEPEXon, OT Tpaau-
LIMOHHOWN XNPYPrun K MasioMHBa3nBHbLIM NpoLeaypamM C pacTyLLMM akLLEeHTOM Ha pesysbTatax, OPUEHTUPOBAHHbBIX
Ha MaumMeHTa, Takmnx kak 605b 1 Ka4eCTBO XNIHU.

BbiBOAbI. B nocnegHee gecatuneTrie BO BCEM MUpe HabNioAaeTCa 3HAUUTENbHbIN akageMNYeCKUiA MHTEPEC K MHHO-
BALMOHHBLIM METOAAM JIEYEHUSI TEMOPPOS, NPU 3TOM BCE BOMbLLYIO NONYASAPHOCTL NPMOBPETAOT Na3epHbIE U A0MN-
nepoBckme meToabl. iccnepoBaHnsa cocpenoTO4eHbl B CTPaHax C BbICOKMM YPOBHEM A0X0Aa, 0C00eHHOo B UTtanuu,
NP1 3TOM CTPaHbl C HU3KUM U CPEAHNM YPOBHEM L0X04a NPEACTaBeHbl OrPaHNYeHHO. B GyayLumx nccnegoBaHumsx
HEeoOX0AMMO COCPEAOTOUUTLCS Ha MOoBaNbHOM OXBaTe, A0JITOCPOUHBLIX PedysibTaTax M 3KOHOMUYECKON 3 deKTUB-
HOCTU. 3TO MOXET BbITb AOCTUIHYTO Yepeld 6onee TECHOE COTPYAHNYECTBO U aKTUBHOE BHEAPEHME HAYYHbIX Pa3-
paboToK.

KnioueBble cnoBa: reMoppoi, nazepHas reMoppouaoniacTuka, CTernsiepHas reMoppouaonekcus, 4oniepoBckoe
JINTMPOBaHME rEMOPPONAANBLHBIX Y3N10B, OMBNNOMETPUYECKMIA aHaNN3, MaNIOMHBA3MBHAsA XMPYpPrug

KOHpNUKT nHTepecoB: aBTOPbI 3a9BNSAT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana uutupoBanua: Mytpa Ix.A., Xanpans A.10., CeTtbanTto X., MNpaBupa M. HHOBaLMK B nevyeHnn remopposi: bnbamometpuye-
CKM1IA 0630p Na3epHbIX, CTEMEPHbIX 1 AOMIEPOBCKMX METOA0B. POCCUIACKMIA XypHas raCTPO3HTEPOSIONMM, FrenaTosiormm, Konomnpok-
Tonorun. 2025;35(4):39-47. https://doi.org/10.22416/1382-4376-2025-35-4-39-47

Haemorrhoidal disease remains one of the most
prevalent benign anorectal conditions, affecting an
estimated 4—5 % of the global adult population, with
a higher incidence in individuals aged 45 to 65 years
[1, 2]. While conservative therapies such as dietary
fiber, topical agents, and flavonoids are effective in
early stages, advanced or symptomatic haemorrhoids
often require procedural intervention [3]. Over the
past two decades, significant innovation has occurred
in the surgical management of haemorrhoids, aiming
to optimise patient outcomes, reduce postoperative
pain, and minimise complications. Among the no-
table advancements are stapled haemorrhoidopexy,
introduced as a less painful alternative to conven-
tional excisional surgery, and Doppler-guided haem-
orrhoidal artery ligation (DG-HAL), which targets
arterial flow to reduce haemorrhoidal congestion [4].
Recently, laser haemorrhoidoplasty has gained atten-
tion for its minimally invasive approach, utilising
radial fiber laser probes to ablate haemorrhoidal tis-
sue with minimal disruption to surrounding struc-
tures [5, 6]. These techniques have been associat-
ed with reduced postoperative pain, faster recovery,
and preservation of anorectal function, although
recurrence and complication rates remain subjects
of ongoing evaluation [7]. Despite these advance-
ments, there has been no comprehensive mapping of
global research trends in these innovative modalities.

Bibliometric analysis enables an objective assessment
of the evolution of academic interest, collaboration
patterns, citation impact, and thematic shifts within
a specific field [8]. This study therefore aims to of-
fer insights into the current research landscape and
future directions of minimally invasive haemorrhoid
surgery.

Study design

Bibliometric analysis was conducted to assess
global research trends in innovative haemorrhoid
treatments, specifically focusing on laser haem-
orrhoidoplasty, stapled haemorrhoidopexy, and
Doppler-guided haemorrhoidal artery ligation (DG-
HAL) over a 10-year period (2015—2025).

Data source and search strategy

A comprehensive search was performed on the
Scopus database in April 2025. The search que-
ry targeted keywords related to haemorrhoids and
the specified techniques, using Boolean operators.
The exact search string used was: TITLE-ABS-KEY
(hemorrhoid* OR haemorrhoid*) AND TITLE-
ABS-KEY (“laser hemorrhoidoplasty” OR “stapled
hemorrhoidopexy” OR  “Doppler-guided hemor-
rhoidal artery ligation” OR “DG-HAL” OR “THD”
OR “transanal hemorrhoidal dearterialization” OR
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Table 1. Top ten journals in hemorrhoid innovation research
Tab6auua 1. [lecstb BeAyluX KyPHATIOB O UCCIEAOBAHUIO WHHOBAIMIT B 06JIACTH JIEUEHUsT TEMOPPOST

Journal Publications
1. | Techniques in Coloproctology 23
2. |International Journal of Colorectal Disease 16
3. | Annals of Coloproctology 13
4. |Journal of Coloproctology 8
5. |Colorectal disease 8
6. |Disease of Colon and Rectum 7
7. | BMC Surgery 6
8. |Laser in Medical Science 6
9. |ANZ Journal of Surgery 5
10. | Indian Journal of Surgery 5

“LigaSure hemorrhoidectomy” OR “energy-based de-
vice”) AND PUBYEAR > 2014 AND PUBYEAR
< 2026. Articles were limited to original research (ar-
ticles) and review papers, written in English. Grey
literature, conference abstracts, editorials, and let-
ters were excluded.

Data extraction and preparation

Metadata including titles, authors, author affili-
ations, abstracts, source titles, publication years, ci-
tations, and keywords were exported in .csv format
from Scopus. Duplicates were removed manually.
For visualisation and network mapping, VOSviewer
(v. 1.6.20) was used. Co-authorship, co-occurrence,
and citation analyses were performed with thresh-
olds set at a minimum of five occurrences per key-
word/author/institution to ensure clarity of visuali-
sation. Time-overlay maps were generated to explore
the evolution of research themes.

Results

A total of 273 articles were identified between
2015 and 2025, focusing on innovations in haemor-
rhoid management, particularly laser haemorrhoido-
plasty, stapled haemorrhoidopexy, and Doppler-
guided techniques. Annual publication output
showed a fluctuating but overall increasing pattern,
suggesting sustained and growing academic inter-
est in advanced haemorrhoid treatment modalities.
Beginning with 25 publications in 2015, the trend
dipped slightly through 2018, followed by a notable
surge from 2019 onwards. The peak year was 2021,
with 34 publications, indicating heightened research
activity possibly driven by the emergence and refine-
ment of energy-based devices. The most productive
journals in this domain include both general surgical
and specialist colorectal outlets. Top ten journals
reflect a multidisciplinary contribution, spanning
proctology, minimally invasive surgery, and gastro-
enterology.

The co-authorship analysis reveals three promi-
nent clusters of researchers, predominantly concen-
trated in Italy, which appears to be a major contrib-
utor in this niche domain.

Cluster 1 (Blue Cluster) include key authors:
Domenico Mascagni, Pietro Mascagni, Gaetano
Gallo. This group is characterised by close intra-clus-
ter collaboration. Their work focuses on surgical re-
finements and comparative outcomes, especially in
traditional vs. newer modalities such as LigaSure
and energy-based devices. The density map shows
strong productivity and co-publication frequency.

Cluster 2 (Green Cluster) include key authors:
Gabriele Naldini, Alessandro Sturiale, Jacopo
Martellucci, Claudia Menconi, Bernardina Fabiani.
This is the largest and most central cluster, reflect-
ing a high degree of connectivity and interdisciplin-
ary collaboration. Their contributions appear to span
both clinical trials and long-term outcome evalua-
tions of laser and THD procedures.

Cluster 3 (Red Cluster) include key authors:
Luigi Brusciano, Gianmattia del Genio, Salvatore
Tolone, Ludovico Docimo. This cluster shows tightly
interlinked collaboration, with multiple co-authored
studies on the efficacy of newer haemorrhoid treat-
ments and patient-reported outcomes.

The country network and overlay maps offer in-
sights into the global distribution of research pro-
ductivity and international collaborations in the
field of innovative haemorrhoid treatment meth-
ods, including laser, stapled, and Doppler-guided
techniques. Italy stands out as the central hub
of research collaboration, with the largest node
and strongest interlinkages to countries across
Europe, North America, and Asia. It serves as
the primary collaborative nucleus, especially with
Spain, Switzerland, Bulgaria, and the UK. United
Kingdom and United States also play a significant
role, though more diversified in their collaboration
networks. UK has prominent links to Germany,
Romania, and Denmark and US connects actively
with Egypt, Germany, and the UK.

Italy, United Kingdom, and the United States
have been consistently active since at least 2019, in-
dicating sustained research output. Newer contribu-
tors, such as Ireland and Egypt, appear more recent-
ly (closer to 2021—2022 on the gradient), suggesting
emerging research activity or recent collaborations in
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Table 2. Top ten most cited articles
Ta6auua 2. Jlecsath caMbIX IIUTHPYEMBIX CTaTel

Title Author(s) Source title Year | Cited by
Treatment of hemorrhoids: .. World Journal
. . Lohsiriwat V. 2015 197
A coloproctologist’s view of Gastroenterology
Systemale weviz and mebsons mels e e o T S .
analysis comparing clinical outcomes The British Journal
- . Slesser A.A., Rasheed S., 2015 158
and effectiveness of surgical treatments Tan E.. Tekkis P.P of Surgery
for haemorrhoids o T
Comparison of stapled haemorrhoido- RIS b M Hudson J.,
. oY g Wood J., Kilonzo M.,
pexy with traditional excisional surgery Brown S R.. McDonald A
for haemorrhoidal disease (eTHoS): = o The Lancet 2016 120
. . g Norrie J., Bruhn H.,
A pragmatic, multicentre, randomised .
controlled trial Cook J.A.; eTHoS study
group
van Tol R.R., Kleijnen J.,
. . Watson A.J.M., Jongen J.,
Eur'opgan Society of Col(')Proct.ology. Altomare D.F., Qvist N., Colorectal Disease | 2020 118
Guideline for haemorrhoidal disease Flio ool Miris v
Breukink S.O.
Hemorrhoids: Diagnosis and treatment |Mott T., Latimer K., American family 2018 11
options Edwards C. physician
Postoperative discomfort and pain Brusciano L., Gambardella C.,
in the management of hemorrhoidal Terracciano G., Gualtieri G.,
disease: Laser hemorrhoidoplasty, Schiano di Visconte M., Updates in Surgery | 2020 56
a minimal invasive treatment of symp- |Tolone S., del Genio G.,
tomatic hemorrhoids Docimo L.
Emborrhoid: A new concept ;/ile(}g;n\(e]ff’ \S(ap]%‘éai);\;[é&es v Cardiovascular
for the treatment of hemorrhoids with Tradi F L(.)’uis G ~ | and Interventional | 2015 56
arterial embolization: The first 14 cases . D Radiolog
Bartoli J.M., Pellerin O. Y
Transanal hemorrhoidal dearterializa- Ratto C.: Campenni P
tion (THD) for hemorrhoidal disease: P - pe " Techniques
] apeo F., Donisi L., . 2017 54
A single-center study on 1000 consecu- Litta F.. Parello A in Coloproctology
tive cases and a review of the literature o :
Documented complications of staple Porrett L.J., Porrett J.K., International 2015 50
hemorrhoidopexy: A systematic review |Ho Y.-H. Surgery
Trompetto M., Clerico G.,
Evaluation and management of hem- Cocorullo G.F., Giordano P., Techniques
orrhoids: Italian society of colorectal Marino F., Martellucci J., in Colo roqctolo 2015 50
surgery (SICCR) consensus statement | Milito G., Mistrangelo M., p 8y
Ratto C.

Figure 1. Author Co-Citation Density Map filtered by minimum citation count (=5) journal of publication
Pucynox 1. Kapra 1ioTHOCTH COBMECTHOTO IUTHPOBAHKS aBTOPOB, OT(MUIBTPOBAHHAS 110 MUHUMAJIbHOMY KO-
JIMYECTBY TUTUPOBaHuil (>5) B sKypHase myGnKaimii
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Figure 2. Country Collaboration Network for publications on innovative haemorrhoid treatment
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Figure 3. Overlay visualisation of international co-authorship by country in the field of innovative haemorrhoid
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the domain. This trend supports the hypothesis that
minimally invasive haemorrhoid treatment is gaining
global momentum, even in previously underrepre-
sented regions.

Keywords analysis and research interest

From the density visualisation, the most frequent-
ly co-occurring keywords include: “Hemorrhoids”
and “hemorrhoidectomy”, indicating central fo-
cus on disease and surgical treatment. “Stapled
hemorrhoidopexy”,  “laser  hemorrhoidoplasty”,
and “Doppler-guided hemorrhoidal artery ligation”
(DG-HAL) highlight specific innovations in pro-
cedural technique. Other key terms: “recurrence”,
“complications”, “pain”, “quality of life”, and “post-
operative complications”, reflecting outcome-orient-
ed evaluations.

In the network visualisation, terms are grouped
into interconnected clusters, representing thematic
proximity and co-authorship frequency:

a. Yellow cluster (central): Represents general
clinical management including hemorrhoidectomy,
hemorrhoids, complications, recurrence.

b. Green cluster: Procedural innovations like la-
ser hemorrhoidoplasty, Doppler-guided, proctology,
linked to minimally invasive techniques.

c. Red cluster: Focuses on ligation, THD, muco-
pexy, and anatomical aspects.

d. Blue cluster: Quality of life indicators, post-
operative outcomes, surgical staplers, and rectovag-
inal fistula.

e. Purple cluster: Concentrated on stapled
techniques and variations including stapled hemor-
rhoidopexy, conventional hemorrhoidectomy, ligasure.
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These clusters suggest an evolving and multidis-
ciplinary approach that balances innovation with
outcome monitoring. The overlay map (2018—2022)
indicates the chronological evolution of key research
topics. Earlier focus (dark blue/purple) was on sta-
pled hemorrhoidopexy, ligation, and conventional
hemorrhoidectomy. More recent keywords (bright
green/yellow), such as laser hemorrhoidoplasty,
quality of life, and doppler-guided techniques, sug-
gest a shift towards patient-centred and minimally
invasive care.

Discussion

This bibliometric analysis offers a comprehen-
sive overview of global research trends in innova-
tive haemorrhoid treatment modalities, namely laser
haemorrhoidoplasty, stapled haemorrhoidopexy, and
Doppler-guided haemorrhoidal artery ligation (DG-
HAL) over the last decade. The results reveal several

important patterns in scholarly output, authorship,
collaboration, and thematic development. There has
been a steady increase in the number of publications
between 2015 and 2025, peaking in 2021. This aligns
with the broader trend of minimally invasive tech-
niques gaining popularity due to their reported ben-
efits in postoperative recovery, pain reduction, and
functional outcomes [9, 10]. The surge in interest
may also reflect the rising demand for patient-cen-
tered care and outpatient-friendly procedures, partic-
ularly after the COVID-19 pandemic, which empha-
sised efficiency and short hospital stays in surgical
planning [11]. The analysis highlights Italy as the
dominant contributor, both in terms of publication
volume and international collaboration. Italian insti-
tutions such as the University of Naples, Sapienza
University of Rome, and the Catholic University of
the Sacred Heart feature prominently. This reflects
Italy’s long-standing expertise in coloproctology and
its role in refining and disseminating newer surgical

44 Poc xypH racTposuTepoJ rematon koaonpokros 2025; 35(4) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(4)



www.gastro-j.ru

O630pH!I / Reviews

'muﬂe_xy the

prajgpse

hasmorrhalidal disease

h.a.e-m‘hmds

- .
recuffence

dopplesguided
hasmiggrhoid

Folorectal surgery

proci@logy
doppler-puldedihemorrhoidal ar

pain

Yo
e

laser hemor rhﬂidDWSty

hemorrholdal surgery

lip g e -

.
stapled hemdirhoidectomy

% VOSviewer

dogpler

B |
comlfltrons emorriiiiectomy

xtasu;g hemgrholdectomy

qu.all‘lni life

stapled her‘hmdupexy

conventional heirorrhoidectomy

hemorrhoidnl prolapse

rectal gpolapse

hemorrholds/surgery

Ii#n

randomized a@ntrolled trial
freatraat surgitakstaplers

i
l* postoperativeigomplications
. .

ractovagipal fistula

-
circular stapledibemorrhoidope

Figure 5. Keyword Overlay Visualisation by average publication year
Pucynox 5. Busyanusaiisi HAJOXKEHUST KJIOUYEBbIX CJIOB 110 TO/Y ITyOIHKAIUHT

techniques [12]. Other active countries include the
United Kingdom, United States, and Germany, with
recent emerging contributions from Egypt, Ireland,
and Romania. However, there remains a notable dis-
parity in research output from low- and middle-income
countries (LMICs), despite the global prevalence of
haemorrhoidal disease. This indicates potential bar-
riers in technology access, funding, or academic in-
frastructure [13]. Authorship analysis revealed three
major collaboration clusters centred around prolif-
ic Italian researchers such as Naldini, Sturiale, and
Brusciano. These networks indicate tight intra-insti-
tutional collaboration but limited inter-cluster inter-
action. This siloed structure suggests an opportuni-
ty for increased multicentre and cross-border trials,
which would enhance the generalisability of clinical
outcomes [14]. The most cited articles included foun-
dational clinical guidelines, systematic reviews, and
landmark randomised controlled trials (RCTs) com-
paring stapled haemorrhoidopexy with conventional

haemorrhoidectomy [15—17]. These high-impact
papers shaped current surgical practice and demon-
strate the continued relevance of evidence synthesis
and guideline development. Laser haemorrhoidoplas-
ty, a relatively newer technique has begun to appear
in recently cited systematic reviews and meta-anal-
yses, signifying its growing clinical acceptance and
the need for long-term comparative data [18].
Keyword analysis revealed central themes such
as “hemorrhoidectomy”, “recurrence”, “pain”, and

“quality of life”. The overlay map confirmed a tempo-

ral shift from traditional excisional surgery to energy-
based and Doppler-guided innovations, with terms
like “laser hemorrhoidoplasty” becoming more prom-
inent post-2020. This reflects a broader transition
in surgical practice from purely anatomical excision
to function-preserving, less traumatic interventions,
as well as the integration of patient-reported out-
comes into treatment evaluation [19]. Moreover, the
growing use of terms such as “randomised controlled

Poc xypH racTposuTepo renaros komonpokros 2025; 35(4) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(4)

45



46

O630psl / Reviews

www.gastro-j.ru

trial” and “meta-analysis” indicates a methodolog-
ical maturation in the field, shifting from obser-
vational reports toward higher levels of evidence.
Despite advancements, recurrence, postoperative
complications, and cost-effectiveness remain on-
going concerns [20]. Innovations like LigaSure
and laser systems offer promising results, but they
often require specialised equipment and training,
potentially limiting their widespread adoption in
resource-constrained settings [21].

Conclusion

This bibliometric analysis provides a comprehen-
sive examination of global research trends in the field
of innovative haemorrhoid treatment, specifically
focusing on laser haemorrhoidoplasty, stapled hae-
morrhoidopexy, and Doppler-guided haemorrhoidal
artery ligation over the past decade (2015—2025).
The findings demonstrate a growing body of litera-
ture characterised by increasing publication volume,
a shift toward minimally invasive and patient-cen-
tered techniques, and a concentration of scholarly
output in high-income countries, particularly Italy.
Thematic mapping revealed that research has evolved
from traditional excisional approaches toward ad-
vanced technologies aimed at improving postopera-
tive outcomes and quality of life. Co-authorship and
institutional network analyses highlighted tightly
clustered collaborations with opportunities for en-
hanced interregional and interdisciplinary research.
Despite these advancements, key challenges remain,
including variability in recurrence rates, accessibil-
ity in low-resource settings, and the need for ro-
bust cost-effectiveness data. To address these gaps,
future research should prioritise multicentre trials,
long-term outcome assessments, and broader inter-
national collaboration, especially involving low- and
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MukpocaTeAAnTHAA HECTAaOUABHOCTD
IIPU XPOHUUYECKOM TraCTPUTE,
ACCOIMUPOBAHHOM C PAKOM JKEAYAKA

A.B. Kononos!, B.A. Py6uos!, E.B. [lemunosa?, M.H. Ilapeiruna'™, A.T. [llumanckas’,
C.U. Moasrosoii', E.T". [Tomopraiino', M.B. MapkesnoBa!

" DIrBOY BO «Omckuii zocydapcmeenmoiti meduyunckul ynusepcumems Munucmepcemea 30pasooxpanenus Poccutickoti
Dedeparuu, Omck, Poccutickas Dedepaus
2 AO «Bexmop-Becm», Hogsocubupckas o6aacmo, p. n. Koasyoeo, Poccutickas Dedepayus

Llenb: ougeHka cTatyca MUKPOCATESIUTHOM HECTABUNBHOCTM B CIM3NCTOM 060I0YKE Xenyaka ons onpeneneHus
BO3MOXHOCTW €€ MCMNOJIb30BaHWS Kak NPeaUKTUBHOIO Mapkepa KaHueporeHesa.

Martepuan u metoabl. B nccnenosaHue BKIIOYEHO ABE rpynnbl GUONTATOB CAN3MCTON 06004KK Xenyaka: rpyn-
na 1 — 155 dparmMeHToB CAM3UCTON 060104KM OUCTAHTHOW 30HbLI OMYXONEBOr0 POCTA, MOYYEHHbIX U3 XENyaKOB,
pEe3eLMpOBaHHbIX MO NMOBOAY 3/10KAYECTBEHHOrO HOBOOOpasoBaHus; rpynna 2 — 100 ¢pparmMeHToOB ¢ Npu3Hakamu
XPOHMYECKOro racTpuTa, B3aTblX Y NaLMEHTOB C AMCNENTUYECKMMUN Xanobamu. acTpobuonTaTtsl CCNenoBanm rm-
CTOJIOMMYECKNM, UMMYHOTMCTOXUMNYECKMM METOAAMU C UCMOJIb30BAHWEM MbILUMHBIX MOHOKJIOHA/IbHBIX aHTUTEN
(Diagnostic BioSystems, CLLUA) k 6enkam cuctemsl MMR: MLH-1 (knoH G168-15, passeaeHue 1:50), MSH2 (knoH
DBM15.82, passeaeHue 1:100), MSH6 (knoH 44, passegeHune 1:50), PMS2 (knoH A16-4, roToBble K NPUMEHEHUIO).
MSI nccneposanu metogom mynstunnekcHon MNUP ¢ nonyyeHnem OHK-dparmeHToB mukpocatennutoB (NR-21,
NR-24, NR-27, BAT-25, BAT-26) n3 napadunHOBbIX CPE30B N X aHann3a MeTOA0M KanuinsipHOro anektpogope-
3a. MNonyyeHHble AaHHble 06paboTaHbl ¢ NpuMeHeHneM naketa Statistica 10.0 (StatSoft Inc., CLLUA), npeacTtaBneHbl
C MCNONb30BAaHMEM METOLOB ONUCATENBHOWN, aHANMTUYECKON CTaTUCTUKN.

PesynbraTthbl. [1py UMMYHOrMCTOXMMMYECKOM UCCNEN0BaHMM BO pparMeHTax CAn3ncTo 060104k Xxenyaka rpyn-
nbl 1 BbIABNEHO 8 MMKpOCATENNNT-HECTAOUIIbHBIX CNy4aeB, B rpynne 2 — 0 cny4yaes (OTIMYnNS CTaTUCTUYECKM 3HAYN-
Mbl, p = 0,024). Bce nccnenoBaHHble 06pa3upl TKaHW XeNyaKa pacLeHUIN Kak MUKpocaTenInT-ctabubHble No pe-
3ynbratam MNuP.

BbiBogbl. O6HapyxeHne MMR-pgeduunTa B CIM3nCTor 000J104Ke Xenyaka ANCTaHTHOM 30Hbl ONYyX0seBOro pocTta
1 ero OTCyTCTBME B MOPdONOrMYeckn CONOCTaBUMbIX dparMeHTax, NoAy4YEHHbIX OT NALMEHTOB C XPOHMYECKUM ra-
CTPUTOM, MOXET paccMaTpmMBaTbLCS Kak NoATBEPXAEHME rMNOTE3bl O HapyLeHnsx B cucteme MMR kak 0 paHHeM
CcOo6bITMM B KaHUEeporeHese. 3TO, B CBOIO OYEPE b, MOXET yKasblBaTb HA HAaNIMYMe NoTeHunana nccneposaHs MMR-
cTaTtyca Kak KOMNOHEHTA CUCTEMbI MOAAEPXKKN MPUHATUS PELLEHMS OLLEHKWN PUCKa PasBUTUS paka Xenyaka, accoum-
MPOBAHHOIO C MUKPOCATENINTHON HECTAOUNIBHOCTHIO.

KniouyeBble cnoBa: MuUkpocaTeIMTHas HECTabWUNbHOCTb, XPOHWUYECKUIA racTpuT, NPEeAPaAKOBLIE USMEHEHUS, K-
LeyHasi MeTannasus, atpodus, pak Xenyaka, KaHLepnpeBeHLMS

KoHdnukT MHTEepecoB: aBTopbl 3a8BASIOT 06 OTCYTCTBUN KOHPNNKTA NHTEPECOB.

duHaHcupoBaHUue: UccnefoBaHne BbINMOMHEHO Npy GUHAHCOBON NoaaepXke rpaHta Poccninckoro Hay4Horo ooH-
na «MwnkpocaTennutHas HecTabuibHOCTb B CIM3UCTOM 000JI0YKE XeNyaKa MNPy PaHHUX U BbIPAXEHHbIX Npeapako-
BbIX UBMEHEHUSIX KaK MOJIEKYNIAPHO-rEHETUYECKAS OCHOBA NEPCOHNDULNPOBAHHON OLEHKN pUCKa PasBuUTUS paka
xenyaka», Ne 23-25-10036 o1 20.04.2023, cornaiwueHne ¢ MMHUCTEPCTBOM MPOMBbILLJIEHHOCTU Y HAYYHO-TEXHUYE-
ckoro pa3sutus Omckon obnactu Ne 33-c ot 19.06.2023.

Ang uutupoBanusa: KoHoHoB A.B., Pybuos B.A., lemuaosa E.B., MapbirvHa M.H., LLnmaHckas A.T., Moarosoii C.U., Nomopraii-
no E.I., Mapkenosa M.B. MukpocatennntHast HeCTabuIbHOCTb NPU XPOHUYECKOM racTpuUTe, aCCOLMMPOBAHHOM C PakoM Xesnyaka.
Poccuiickuin xypHan racTpoaHTeposiormm, renatonorim, kononpokronormun. 2025;35(4):48-59. https://doi.org/10.22416/1382-4376-
2025-35-4-48-59

Microsatellite Instability in Chronic Gastritis Associated with Gastric Cancer
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Aim: to assess the microsatellite instability status in gastric mucosa to determine the possibility of its use as a pre-

dictive marker of carcinogenesis.

Material and methods. The study included two groups of gastric mucosa specimens: Group 1 — 155 mucosa
fragments of the distant tumor growth zone obtained from stomachs resected for malignant neoplasms; Group 2 —
100 fragments with chronic gastritis taken from patients with dyspeptic complaints. Gastrobiopsy specimens were
examined histologically, immunohistochemically using mouse monoclonal antibodies (Diagnostic BioSystems, USA)
to the MMR system proteins: MLH-1 (clone G168-15, dilution 1:50), MSH2 (clone DBM15.82, dilution 1:100), MSH6
(clone 44, dilution 1:50), PMS2 (clone A16-4, ready to use). MSI was studied with multiplex PCR evaluation of DNA
microsatellites (NR-21, NR-24, NR-27, BAT-25, BAT-26) from paraffin sections, their analysis with capillary electro-
phoresis. The obtained data were processed with the Statistica 10.0 (StatSoft Inc., USA), presented using descrip-

tive, analytical statistics.

Results. Immunohistochemical examination revealed 8 microsatellite-unstable cases in gastric mucosa specimens
of Group 1 and 0 cases in Group 2 (statistically significant differences, p = 0.024). All studied gastric tissue samples
were assessed as microsatellite-stable based on PCR results.

Conclusion. Detection of MMR deficiency in gastric mucosa of the distant tumor growth zone and its absence
in morphologically comparable specimens obtained from patients with chronic gastritis may be considered as con-
firmation of the hypothesis of disturbances in the MMR system as an early event in carcinogenesis. This, in turn, may
indicate the potential for studying MMR status as a component of a decision support system for assessing the risk

of developing microsatellite-associated gastric cancer.

Keywords: microsatellite instability, chronic gastritis, precancerous lesions, intestinal metaplasia, atrophy, gastric

cancer, cancer prediction
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Mukpocarenmmraasg  HecTabuabHOCTh  (microsat-
ellite instability, MSI) sBasiercs cieactBueM a6co-
JoTHOTO Aeduimta win Jgedexra (QyHKIUU TE€HOB
CHUCTEeMbI BOCCTaHOBJeHMsI HecoorBeTcTBuil JIHK
(mismatch repair, MMR): MSH?2, MSH3, MSHS5,
MSHG6, MLH1, PMS1 (MLH2), MLH3 w/wiu
PMS2 (MLH4) [1, 2]. TIpoayKThl OIHOMMEHHBIX T€-
HOB, Oesiku cucteMbl MMR, o06benuHsSIIOTCS TIOHAp-
HO JIJIST IETEKINN U YCTPaHEeHUs OMMOOK B CTPYKTYpe
JHK, nosgBuBIINXCS B XOJie PEIIMKAIMU B TaHIEM-
HBIX CTEPEOTHUITHBIX MOBTOPaX TPYNN HYKJIEOTHIOB:
MHUKPOCATEJINTaX U CBOAANIMXCS K (HOPMUPOBAHUIO
M30bITOYHBIX IIE€MIOYEK HECTIAPEHHBIX HYKJEOTHIOB [2,
3]. Hederr cucrempr MMR 1puBOAUT K HAKOILIEHUIO
B MUKPOCATEJITMTAX MYTAIiil, YTO BeIET K COCTOSIHUIO
reHETHYECKOU HeCTAGUIBHOCTH — THIEPMYyTabeTbHO-
ctu, win MSI [1—4]. Hanbosnee mmpoko ucoJb3ye-
MBbIMU MeTOZaMu JieTeKiuun MSI SBASIOTCS UMMYHOTH-
croxummueckoe (MI'X) mccremoBanme u IIPoOBeEHUE
nonuMepastoil nennoii peakuun (ITIIP), pesy.bra-
TBI KOTOPBIX MOTYT PAa3JuyaTbCs, YTO CBA3aHO C Te-
TeporeHHocTbio MI'X okpanmBaHusi B Ipejaesax oO/l-
HOIi OITyXOJTHM, BEPOSITHOCTBIO JIOXKHOTIOJIOKUTETHbHBIX
peaknuii  BcaeAcTBHE JeEKTOB TIPEAHATUTUIECKO-
ro stama UI'X wucciaenoBannii, MucceHC-MyTalMsIMU
B MLH! uwm MSHG6 renax, UpPUBOAMIIMMU K Ha-
JIMYUIO TPAHCAUPYEMBIX OEJKOB C HOpMaJbHOH ad-
(purHOCTBIO K aHTUTETAM, HO HE (DYHKIIMOHUPYIOIINX,

W TPYAHOCTbIO WHTepnperanuu skcipeccun MSHG,
CBSI3aHHOI C 0Y4aroBOH MOTEPEN AKCIIPECCUU U CJIa0bIM
OKpAIUBAHUEM B OIYyXOJIEBBIX KJIETKAX.

HauGosee wacto HapymieHre (GyHKIIMOHIPOBAHWS
O/THOTO WJIM HECKOJIbKNX TeHoB cucreMbl MMR mn3-3a
CIOPAJIMIECKUX WM HACTEJICTBEHHbIX MYTAIUi, MPUBO-
namee K geduimry MMR (AMMR), npoucxoaurt B omy-
xossix [2, 5, 6]. MSI omnpenesnsiercss B GOJIBIIOM KOJIU-
YecTBE OIyXOJei, B TOM 4ucje B HEKOTOPBIX 00pasiax
paka xemynka [5—7]. B xone pasBuTHs U Mporpeccupo-
BaHUS PaKa >KeTy/Ka BO3HUKAET MHOXKECTBO TeHeTHYe-
CKUX HApYIIEHUi, YTO TIPUBOIUT K €r0 BHICOKOMY MoJie-
KyJIsipHOMY pasHoo6pasuio [7]. CyiecTByeT 1esblii psij
KaccuUKaInii, OCHOBAHHBIX Ha MOJIEKYJISIPHOM IPO-
e omyxosmeit KeayaKa, Cpen KOTOPhIX HauboJsee n3-
BECTHBIMU SIBJISIOTCST KJIacCUPUKAIMU A3WATCKON TPyI-
et 110 u3yvenuio paka (Asian Cancer Research Group,
ACRG) u rpymmbl «Atiac renoma paka» (the Cancer
Genome Atlas, TCGA) [8, 9]. MurepecHo, 410, HECMO-
TPl HA UX PA3INuus, B 00enX KJIaCCU(PUKAIMIX BbIJIe-
JISTIOT OT/IEJIbHYIO KaTeropmio — pak skeayaka ¢ MSI.
Boizesien on 1 B 1epBoil poccuiicKON MOJIeKyJISpHOI
kiaccudukaimm paka xeayaka [10]. Taxoe perrerne
He CJIy4aifHO ¥ OIIpe/IesiieTCs] BO3MOKHOCTBIO HCIIOJIb-
30BaHUS TAPreTHOI Teparnu JIisi MUKPOCATE/JIUT-HeCTa-
6ubHBIX omyxoseii [2, 11].

[lo pganHBIM pa3aMyYHBIX PaGoT, HA PaK >Keay.I-
ka ¢ MSI npuxogurcss or 8 m0 25 % wHab/0AeHMi
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B 3aBUCHMOCTU OT HCCJIENYeMON KOTOPTBI TAIIEeHTOB
U METOJOB [ETEKIINN TEeHeTMYEeCKNX W3MeHeHui [7,
8]. Hapsiny c MosiekynsapHbiM (eHOTUIOM OHU O0b-
e/IMHEHbI PSJIOM OOIIMX YEepT: Yallle acCOIMUPOBAHbI
¢ TOKUIBIM Bo3pactoM (=65 JeT), KeHCKHM II0JIOM,
JIOKAM3alniell Oy X0/ B CPeIHel MM HUXKHEN TpeTH
tena kenyaka. Hammune MSI He uMeeT 1ocTOBEPHBIX
(peHOTUNUYECKIX TTPOSBIEHNU, XOTS YacTh UCCIIEI0BA-
Teseil coobimaer, yto Hanbosee yacto MSI-1103UTHBHbBIE
onmyXoJ (PEHOTHITITYECKN COOTBETCTBYIOT MYIIMHO3HON
aJIeHOKAPIIMHOME, UMEIOT BbIPAKEHHYI0 MH(PUIHTPAITHIO
CTPOMBI JIMMOTIUTAMI U, KPOME TOTO, XapaKTepH3y-
I0TCS HAJMYUEM BBIPAYKEHHOTO MOJMMOPQU3Ma KJIETOK
1 AKCTpeccuell B HuX mMymwmHa 6 [7, 12, 13].

Onmnako B psge paboT TPOAEMOHCTPUPOBAHO,
yro MSI MOskeT 6BITb OGHAPY>KEHA HE TOJBKO MTPHU pakKe,
HO W TPHU MPEAPAKOBBIX U3MEHEHUSAX CJIUBUCTONH 060-
goukn skeayaka (COJK). ITlo manHBIM IyGuauKarmii,
ypoBerb MSI npu KUIIEYHON MeTANIa3uy BapbUpyeT
or 3,2 mo 63,3 %, mpu 3TOM B psifie CIyYaeB OIpe-
Jesnsiercst uaeHTHuHbi npoduab MSI B owarax ku-
IIEYHOH MeTalIa3uy, PaCHoJIOKEHHBIX PSIOM C yXKe
COCTOSIBIIIEHICST OTYXOJIbI0, U TKaHu onyxosu [14—18].
Bce mnpuBenenHble uccaeqOBaHUS KOHCTATHPOBAJIH,
yTo ypoBerb MSI TmocTenieHHO Bo3pacraeT Mo Mepe
Pa3BUTUSA TPEAPAKOBBIX M3MEHEHWW W WX MPOTpec-
CUU B HATIPABJEHWM PaKa >KeJTy/Ka KUIIEYHOTO TUTA.
13 aTOro HaGIIOIEHNS €CTECTBEHHO BO3HIKAET MBICJIb:
He MokeT iu MSI 6bITh IPUYMHO OITyXO0JI€BO# TpaHCc-
(bopmari 0yaroB HEMOJIHOW KWITEYHON MeTaTIa3ui,
JIECTBUTENIBHO, IO SMUAEMUOJOTHUYECKUM HCCJIeI0Ba-
HHUSIM YacTO ACCOIMUPOBAHHOW C aJeHOKAPITMTHOMOI,
WJIN K€ TeHeTHYeCKast HeCTaOMIbHOCTD MOYKET MPUCYT-
crBoBarb B COJK u B OTCyTCTBHE OILyX0JIeBOI'O pocTa?

Ilens wccnemoBanusi: OIlEHKA cTaTyca MHKPOCA-
TEJUINTHON HECTAOMJIDHOCTH B CJAM3UCTOH 006O0JI0UKE
JKeJTy/IKA JIJIsT OTIpejie/ieHns] BO3SMOYKHOCTU €€ WUCIIOJIb-
30BaHMS KaK MPeJUKTUBHOTO MapKepa KaHIleporeHe3a.

MaTepHaJIbI H METO/AbI

UccnenoBanue TPOBEIEHO OJHOMOMEHTHO METO-
oM 1oniepedHoro cpesza. OOGbeKTaM¥ MCCJIe0BAHUS
SBUIUCH OWONCHIHBIL ¥ OTEpAIMOHHBbI  MaTepu-
an COJK. B rpynny 1 Brmounan 135 dparmeHToB
CJIM3UCTON OOOJIOYKU TUCTAHTHOW 30HBI OIYyXO0JIEBOTO
pocTa, MOJYYEHHBIX U3 KEJYJIKOB, PE3elMPOBAHHBIX
M0 TIOBOJY COCTOSIBIIETOCSI 3JIOKQUECTBEHHOTO HOBO-
o6pazoBanus. Kak [ucTaHTHYIO 30HY paccMaTpuBaIu
Makpockonuyeckn HensdmeHennyoo COJK Ha paccro-
ganu >1,0 ¢M OT BU3yalIM3UpyeMOro Kpas OIyXOJIH.
I'pynmy 2 cocraBum 100 o6pasiioB COJK ¢ pasnoii
CTENEHBIO BBIPAXKEHHOCTH MOP(OTOTNYeCKIX MPHU3HA-
KOB XPOHUYECKOTO TacTpUTa, B3sTble Tpu (ubpora-
CTPOLYOJIEHOCKOTINYU y TIAIIMEHTOB € AMCHETITHYeCKUMHU
JKaJI0OaMU.

[Ipn  oleHKe  MOJOBO3PACTHOTO  pacmpejele-
HUSI B TEPBON TpyNlle MeIMaHa BO3pacTa IalueH-
toB (56 >KeHmuH, 99 MyKUMH) Ha MOMEHT IIPOBe-
JIeHUS Olepaiuu coctaBuia 63 To/la, MUHUMAJIbHOE

3HaueHne — 34 roma, MakcuMajibHoe — 82 roja.
Bo Bropoii rpynme o6pasios (51 skenmmna, 49 Myx-
YMH) B CPAaBHEHWHU C TPYNNoii 1 BO3pacT malmeHTOB
Ha MOMeHT 3a6opa GuontaroB Obur Huxke (p = 0,001)
C BO3PACTHON Me[uaHOl S8 JieT, MUHUMAJIbHBIM BO3-
pacroM 23 rosa, MmakcuManabHbM — 81 roz. IIpu cpas-
HEHWU I10JIOBOTO COOTHOIIEHMSI MY>KYMHBI Yallle BCTPe-
wasticp B rpymme 1 (p = 0,02).

Touku 3a6opa 6umonrtatoB COMK o6enx rpymi co-
OTBETCTBOBAJIN MEXKIYHAPOIHOMY TIPOTOKOJY MOJIHU-
¢unmpoBanHoro Bapuanta cucteMbl Maactpuxt VI
[19]. B wuccienoBanue BKJOYAIM TacTPOOUOITATHI
JIOCTaTOYHOTO 00beMa, cojepskaiue He Menee 10 >xe-
Jie3. [acTpo6umonTaTbl OPUEHTHPOBAJH C TIPUMEHEHUEM
aJIre3MBHON OPHUEHTAIIMOHHON TMOJJIOKKHN W3 allerara
nesutioo3sl [20]. KpurepueM NpaBUIbHON OPHEHTH-
POBKU SIBJISLIUCH CPE3bl, TIEPIEHANKY/ISIPHbIE TTOBEPX-
HOCTH CJAMBUCTON 0GOJIOUKY U BRJIIOYAIOIINE JKEJTy/[04-
Hble BAJHWKH, [IOHHBIE OTHAENbI JKeJe3 ¥ MbBIIMIEYHYIO
MJIACTUHKY. [MCTOMOTHYECKYIO MPOBOJKY MaTepuana,
3aJUBKY B TapaduH, TPUTOTOBJEHUE MMapadUHOBBIX
CPE30B U OKPACKY TeMATOKCUJIMHOM U 903WHOM TIPOBO-
[N TI0 OOIIENPUHSTON METO/UKE.

Boum chopMupoBaHbl TKaHeBble MaTpUIbl (MyJIb-
THOJI0KN) ¢ UCIOJIb30BaHUEM MeTo/1a tissue microarray
[21]. B xaxprii My abTrOI0K oMeraan 20 ¢pparmen-
toB COJK, a rtaxxe BHemHuii KoHTpoab (dparmenr
TKAaHU MHUKPOCATEJINT-HECTAOUJIbHONW  aJleHOKapIu-
HOMBI TOJICTOI KHUIIKH), yCTAHOBJEHHBIH B acuMme-
TPUYHOE TOJIOXKEHWE, YTO IMO3BOJISTIO OCYIIECTBJSTD
HABUTAIMIO HA cpe3ax TKaHeBoil Marpuipl. C mosy-
YEHHBIX MYJbTHOJIOKOB (POPMUPOBAJIN CPE3BI TOJIIIH-
HOI 3— MKM.

Bce o6pasiipl Tpynin 1 U 2, oKpallieHHbIe TeMaTOK-
CHJINHOM U 903WMHOM, UCCJENOBAIU T'MCTOJOTHYECKIM
METOJIOM C oTpefieJieHreM MOP(MOIOTHIECKIX TPU3HA-
KOB XPOHHMYECKOTO TacTPHTA HA OCHOBE BU3YaJbHO-
aHAJIOTOBOIT NIKAJIbI MoAnbuIupoBanHoil CuaHelcKoi
CHCTEMBI ¢ ToayKomdectBentoii (ot 0 go 3) oueHKoi
BBIPAKEHHOCTH W aKTUBHOCTH BOCHAJIEHUS, HAJTMYUS
arpoduu, KUIIeYHON Merarniazuu [22].

IicroxuMmuyeckoe MCCaeIOBAHNE C OKPACKOW aJib-
1IMAHOBBIM roJy6bIM, auamMuHoM sxeneza u I[IUNK-
peaknueil TpUMEHSIN IS TUIUPOBAHUS KUIIEYHON
Meramviazuu. He3aBucuMo OT THIIA MeTAIa3uu OKpa-
CKa aJIbIIMaHOBBIM Tosiy6piM Tipu pH = 2,5 mo3BoJs-
Jaa BepuUIMPOBATh HaIWMuMe OOKAJOBHUIHBIX KJie-
TOK, IUTOIIa3Ma KOTOPBIX mpuobperaia rosy6oit/
CUHUU 1BeT 3a cyerT HakomeHuss mMyuuHon. [TTMK-
MO3UTHBHAS IMETOYHAS KAEMKA BBICOKUX KaeMYaTbIX
KJIETOK, PACIOJIOXKEHHBIX MeXAy OGOKATOBHIHBIMH,
yKasblBasa Ha KuiedyHylo Mertamsasuio [ tuma (mos-
HYIO TOHKOKMIIeuHy10). [ I1 Tuma KumedHoil Mera-
naszun (TTOJHOM TOJICTOKMIIEYHOH ) Gblla XapaKTepHa
OKpacKa aIMKAJIbHBIX 4YacTeil BBICOKMX IUJIMHIPUYE-
CKHUX KJETOK MeXIy OOKATOBUIHBIMHU KJETKAMU B TO-
Jy6oil/cuHuil 1IBET NMPH HPUMEHEHHH aJbI[HaHOBOTO
roay6oro (pH = 2,5). Tuny III (HenosHo# TOACTOKY-
[IEYHON MeTaIia3ui) COOTBETCTBOBAJIO OGHAPYIKEHUE
B alMKAJbHBIX OT/EJIAaX IUTOIMJIA3MBI ATHUTEJTHOIUTOB,
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Tab6auua 1. CoxHast MopdoiornyecKkasi XapaKTeprcTuKa 06pasiioB MCCAeyeMbIX TPYIII
Table 1. Summary morphological characteristics of the corresponding groups samples

I'pymna 1 I'pymna 2
(COJK aucrantHOlT 30HBI (COJK c mpusHakamu Tounbrit
MokazaTe OIyX0JIEBOTO POCTA) XPOHHYECKOTO TaCTpUTa) | KpUTepuii
Features ) Group 1 ) ) Group 2. ) (I)_nmepa
(gastric mucosa of distant (gastric ulcer with signs| Fisher’s
tumor growth zone) of chronic gastritis) exact test
n =135 n =100
Bocnaaenne / Inflammation
0 (uer / no) 32 %) 11 (11 %)
1 (cma6oe / mild) 51 (33 %) 54 (54 %) ~0.79
2 (ymepennoe / moderate) 88 (57 %) 32 (32 %) p=5
3 (BoIpaskennoe / severe) 13 (8 %) 3(3 %)
Axtusnocts / Activity
0 (ner / no) 118 (76 %) 84 (84 %)
1 (cma6as / mild) 33 (21 %) 16 (16 %) »=0,38
2 (ymepennas / moderate) 4(3%) 1(1%)
Atpodus / Atrophy
0 (mer / no) 62 (40 %) 58 (58 %)
1 (cmabas / mild) 31 (20 %) 27 (27 %) ~0.8)
2 (ymepennas / moderate) 17 (11 %) 10 (10 %) p=5
3 (BeIpakeHHas / severe) 45 (29 %) 6 (6 %)
Kumeunas meraniasua / Intestinal metaplasia
HET / no 79 (51 %) 83 (83 %)
tun 1/ type I 65 (42 %) 12 (12 %) — 0.44
tan 11/ type 11 8 (5 %) 4 (4 %) p=7%
tun U1 / type 11T 3 (2 %) 1 (1 %)

PACIIOTIOKEHHBIX MEKIy OOKAJTOBUIHBIMU KJETKAMHU,
BKJIIOYEHMI, OKPAIIEHHBIX [IUAMUHOM 3Keje3a B KO-
PUYHEBBIA 1IBET.

[Ipn cpaBHenun pacnpeneneHuss Mopdoaornie-
CKHUX XapaKTEPUCTUK OOPA3IOB MCCIEAYEMBIX TPYII
CTaTUCTUYECKN JOCTOBEPHBIX OTJIMYUI OOHAPYXKEHO
He 6b110 (Tab. 1).

NTI'X wuccremoBanne mnpoBogmin Ha mnapaduHo-
BBIX Cpe3ax BcexX o0OpasloB WCCJAENYEMbIX TPYII
C WCIOJb30BAHMEM  MBIIMNHBIX  MOHOKJOHAJbHBIX
antuten (Diagnostic Bio Systems, CIIIA) k Gen-
Kam cucrembl MMR: MLH-1 (kmon G168-15, pas-
segenne 1:50), MSH2 (xmon DBM15.82, passene-
uue 1:100), MSH6 (xmou 44, 1:50), PMS2 (xion
A16-4, ToTOBBIe K IPUMEHEHMIO); CUCTeMa JeTeKIUN
PolyVuePlus HRP/DAB (Diagnostic Bio Systems,
CIIA). HenapaduHupoBaHue W Perugparanuio, Bbl-
COKOTEMIIEPATyPHYIO [IeMACKUPOBKY aHTUTEHOB C HC-
noab3zoBanueM EDTA Gydepa (pH 8,0), unkyGamuio
C aHTHUTEJIAMU MPOBOIMJIN B COOTBETCTBUU C MPOTOKO-
JIOM TIpou3BojuTeNsI. B KauecTBe BHYTPEHHETO MOJIO-
JKUTEJBHOTO KOHTPOJST PEAKIUN HMCIOJb30BAJIN JTHM-
QOoIUTHI BOCTIATIUTETHHOTO NHPUIbTPATA.

IIpn ananuse pesyabratoB UI'X wuccremoBanns
Kak ciay4ail ¢ coxpanmHoil cucremoii MMR (MMR-
npodunuThbiii, pMMR)  pacueHuBasu  06pasIbI
¢ muddysHON S7epHON IKCIpeccuell BCeX 4YeTbIpex
6eakoB cucrempr MMR (MLH1, PMS2, MSH2

nu MSH6) B smmrenmonurax, JmMdonurax BocHa-
JUTENbHOTO WHOUIbTPaTa COOGCTBEHHOH IJIACTUHKH
COJK. IIpu orcyrcrBun UI'X skcnpeccun > 1 6esK0B
cuctembl MMR B sgnpax anuTeanonnTOB U HATMYUN
OKpaIlMBaHus siiep JUMQOIMTOB BOCHAJUTETLHOTO WH-
¢ubTpaTa ciayvail paccMaTpuBaid Kak WMeroNumil Jie-
dexr cucrembr MMR (MMR-gedpuurabii, dMMR).
MHTEHCUBHOCTD OKPAITMBAHMUS HE YYUTHIBAIN.

[dna  pmarnoctuku  MSI-cratyca  ucroJsb3oBa-
aun Meron MyJabtuiiekcHoil IIIP wa mnpenaparax
U3 5 MUKPOTOMHBIX CPe30B € TapapuHOBBIX OJOKOB
TOMMWHONW 4 MKM C TIpeZIOTBPAIeHNEM MepPeKPecTHON
KoHTaMuHaiuu o6pasios. Mccaenosamu 100 o6pasiion
rpynmbl 1 1 25 o6pasios rpymnmnbt 2. Beigenenne JHK
MPOBOJIMJIN B PEKUME PYUYHOUH MPOOGOIIOATOTOBKU C UC-
M0JIb30BaHUEM HAa0Opa /s BbIIEJTCHNUS HYKIEHHOBBIX
kucyot «IlapaMar» ¢ nocaeayionieil MyJIbTUILIEKCHOR
ammumgukanueit Boigesennoil [JHK mag nonyyenus
JHK-dparMeHrToB MHKpPOCATEJJIUTOB, TECTUPYEMBIX
npu auarnoctuke MSI (NR-21, NR-24, NR-27, BAT-
25, BAT-26). Ilony4eHnyio cMech aMIUIMKOHOB aHa-
JIU3MPOBATH METOIOM KAaNWJUISIPHOTO 3ajeKTpodopesa
Ha reHermyeckoM aHasmmsatope Applied Biosystems
3500 ¢ mommepom POP-7 u 50-caHTUMETPOBBIMU Ka-
MUJIISIPAMU.

Busyanuzanuio moy4eHHBIX JAHHBIX TPOBOIMIN
¢ ucroab3oBaHueM nporpammbl Gene Mapper, MUKpO-
CaTeJITUTHBIE MapKepbl BU3YaTM3UPOBAIN B CHHEM
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(NR-24, BAT-26) u sxenrom (NR-27, NR-21, BAT-25) yrpata sxcupeccun Genka MSH6 B ouare Kumie4Hoi
KaHaJIax jierekipi. [Ipu 5ToM HecTaGUIbHOCTD B OJHOM — MeTariasuu (puc. 1).

n 6oslee Mapkepax paccMaTpuBaiu Kak Hagmane MSI| B rpymme 1 causucroit 060JI0YKU JUCTAHTHON
IPUA OTCYTCTBUM HECTAOWJIBHBIX MApKEPOB CJyYail pac- 30HbBI BAJIWHbBIE PE3YJIbTATDI TIPU MPOBEJCHUN OTIEHKN
MIEHUBAIN KaK MUKPOCATETUT-CTaOUIbHBIH. MSI-craryca moayuuan miast 95 o6pasios. [lo pesy.ib-

Cratuctuyeckyio  o6paGoTKy — JaHHBIX — BBINOJA- TaraMm omneHkn MSI-cratyca Bce o6pasiibl CAM3HUCTON
v B Microsoft Office Excel (Microsoft Corp., 060J0YKM JUCTaHTHOW 30HBI BHE 3aBUCUMOCTH OT Ha-
CIIIA), makere Statistica 10.0 (StatSoft Inc., CIITA). swnuus arpodum, HATUUMS ¥ THIIA KUIIEYHONH MeTaria-
OnucaTelbHyI0 CTATUCTHKY IIPEACTAB/ISAIN B BUJE Me- 3HU, BbIPAKEHHOCTH BOCIAIUTEIbHON MH(UIbTPAIMN
JMaHbl, MAaKCHMaJbHOIO M MMHHMAJbHOTO 3HAYeHUsI COOCTBEHHON ILIACTHHKM OBLIN OIIEHEHBI KaK MHKPO-
(KomuecTBeHHbIE JaHHbIE, PACHpEeAeNeHne, OTINYal- care/IuT-crabuabhbie (puc. 2).

I[eecs OT HOPMAJIbHOTO) U IIPOIIEHTHOTO COOTHOUIEHHST Bolna mpoBeseHa OLEHKa pacIpeseNeHnss o6pas-
(HoMuHanbHBIE JaHHbIE). [l aHaausa IOMYYEeHHBIX OB ¢ JgeduuuToM cucteMbli MMR B 3aBHCHMOCTH
JMaHHBIX ucnoab3oBamn xu-kBagpar (y?) IlupcoHa, OT KAMHUKO-MOP(OJOTHIECKUX XapAKTEPUCTHUK.

TouHblil Kputepuil @uinepa, kpurtepuit Manna — B noarpynme ¢ pedururom MMR cooTHONIeHNE
YuTHH, TaGMUIBI COMPSIKEHHOCTH. MAIUEHTOB MY3KCKOTO U JKEHCKOTO TOJIa COCTaBUJIO

[Iporokon wuccaenoBanuss oxo6pen JlokambubiM — 3:1 (6 My>K4mH, 2 KeHI[UHBI), TOrAa Kak B MMR-
armdecknM komurerom @TBOY BO OMIMY Mun- npodunmrhoit rpymme  — 1,7:1 (93 MyskuuHbi,
sapasa Poccun (mporokosa Ne 4 ot 24.03.2023). 54 KEHIMHBI), OJHAKO [JAHHOE Pa3inuie He UMeeT

crarucrueckoii gocroseprocru (p = 0,43). Bospact
MaleHTOB B MOArpyIie o6pasioB ¢ jgeduiurom

Pe3y'ﬂbTaTbl MMR 6b11 Heckombko Bbime (or 49 g0 76 jer, me-
Bee ob6pasupt COJK, Brmouennbie B rpynmy 1 auana — 58 jier) B cpaBHEHUU ¢ moarpymmoil pMMR
(COJK mucranTHOIT 30HBI OMYXOJEBOrO pocTa), 6blin  (MUHUMaAbHOE 3HaYeHMe — 34 Toja, MaKCUMaJib-
uccregoanbl UTX-MeToqoM sl OLEHKH OelIKOB cu- Hoe — 82 roja, MeamaHa — 63 roga); pasimuus

creMmpi MMR. B GosibmuHCTBE CJyyaeB 9KCIIPecCHs TakXke He WMEIOT CTaTUCTHYECKOW [JJOCTOBEPHOCTH
Bcex 4 6enkoB Oblaa coxpaHeHa, oaHako B 8 cayuasx (p = 0,65).

OIIpe/ieJisIach 0UaroBasl yTpaTa 3KCIPECCH! M, COOT- ITpoBeseHo comocraBieHNne pacHpeeseHnsT B 3a-
BeTcTBeHHO, Aedurmt cucteMbi MMR. B 5 caygasx  BucuMoCTH OT MOPGOJIOTHYECKUX XaPAKTEPUCTUK 06-
oTr™MeTHIN Bbiiajenue B mape MSH2/MSH6, B 1 city- pasiioB TPyIIbl AUCTAHTHON 30HBI, B paMKaX KOTOPO-
yae — yrpary akcupeccun B nape MLH1/PMS2, ro ormeueno npeo6sajianue B 06eUX IPYIINAX CIy4YaeB
1 cayvail coderan Kak yTpaTy IKCIIPECCHHM B Tape ¢ YMEPEHHOW BbIPAKEHHOCTHIO BOCTAJIEHUS, a TaKXKe
MLH1/PMS2, Ttak u wucuesnoenne Geska MSH6, Haauure aKTHBHOCTH B MHKPOCATEINT-CTAGUIbHBIX
nu B 1 ciayyae Obuta oOHapy’KeHa W30JUPOBAHHAS — CIAy4YasiX W OTCYTCTBHE — B CJydasX € JeduimroM

MEH2 % o e MSHE e | MLHI } PAIS

| rid

Pucynox 1. DparmMeHT CAU3UCTOH 060J0YKH aHTPATBHOTO OT/IeNa sKeTy/Ka (IMCTAHTHAs 30HA OMYXOJIEBOTO PO-
CTa) ¢ OYaroBOH yTpaToil MMMYHOIMCTOXMMHYECKON sKcrpeccun 6emka MSH6: a — coxpaHHas siiepHast SKCIIpec-
cust Genika MSH2; 6 — yrpata akcnpeccun 6enika MSHG B ouare KuIeyHoi MeTanaasni; B — COXpPaHHaS s/iepHast
skcnpeccnsa 6enxka MLH1; r — coxpannad simepHast skcipeccus 6enxa PMS2. Veemmaernne x200 (spesku x400)

Figure 1. A gastric antral mucosa specimen (distant tumor growth zone) with focal loss of MSH6 protein
immunohistochemical expression: a — preserved nuclear expression of MSH2 protein; b — loss of MSH6 protein
expression in the intestinal metaplasia focus; ¢ — preserved nuclear expression of MLH1 protein; d — preserved
nuclear expression of PMS2 protein. Magnification x200 (inserts x400)
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Pucynox 2. OrcyTtcTBie MUKpocaTe/LIUTHON HecTabuabHocT (MSS) B o6pasiie CIM3uCTOR 060I0UKHI JKeTyAKa
JICTAHTHO} 30HBI C HAJIMYKMEM BBIPAXKEHHON arpodun skeses, nosroit (tun 1) Kuiednoit Meraniasum

Figure 2. Absence of microsatellite instability (MSS) in a gastric mucosa specimen of the distant zone with
the presence of severe atrophy, complete (type I) intestinal metaplasia

cuctembl MMR; ipu aTOM pasHmIia B pacipezaeneHnn
crarucrtudeckn Hepocrosepha (p = 0,37 u p = 0,25
COOTBETCTBEHHO). VIHTepec IpeacTaB/IsgeT CTaTUCTIYE-
CKHU JOCTOBEPHO GOJIbIIAsi 4acTOTa BCTPEYAEMOCTU He-
noHoi kumeunoit Metamntasuu (tumst II u 111) B 06-
pasuax ¢ gepunurom MMR (p = 0,012). IIpu sToMm
coBoKynHOe pacnpenenenne arpodun (aGeomoTHolt
1 OTHOCHTEbHON (MeTamiacTuueckoii)) Mexay Ho/-
TPyIIIaMU  JIEMOHCTPUPYET COMNOCTABUMbIE 3HAUYEHUS
(p = 0,64) (1abx. 2).

[Mpu onenke UI'X-skcrpeccun O6eNKOB CUCTEMbI
MMR B 6uonrarax COK Bo Bcex 100 o6pasiax He-
3aBUCUMO OT BBIPAKEHHOCTH BOCHAJUTENBHOIO WH-
¢uabrpaTa COGCTBEHHOW TIACTUHKYW, aKTUBHOCTH,
HAJIWMYUS ¥ BBIPAKEHHOCTH aGCOMIOTHON aTpodu,
HAJIMYMST U TUTIA KUIIEYHOW MeTamsa3uy 1pU XPOHU-
YeCKOM HeaTpo(ruecKoM ¥ aTpoPUUecKOM TacTpH-
Te OTMeYeHa COXpaHHast sKcrpeccusi 6eakos MLH1,
MSH2, MSH6, PMS2, u, coorBercTBeHHO, Tpodu-
ur MMR (puc. 3).

Onernxy MSI-craryca B 6uonratax COJK mpu xpo-
Hu4YecKkoM ractpurte MerozoM I[P mposenu B 25 61o-
nTarax. BammaHble pe3yJabTaTbhl ObLIM  TTOJTYYEHBI
o 23 6uonTaroB, JBa cJaydas ObLIN HMCKJIIOYEHbI
13 JaJbHEHNMX 3TanoB ucciaefoBaHus. Ilo pesysb-
TataM IPOBEJEHHOrO aHaIN3a BCe CJay4yau paciieHe-
Hbl KAaK MHKPOCATE/IUT-CTAOU/IbHbIE HE3aBUCUMO
OT BBIPAKEHHOCTH BOCHATUTENBbHOTO WH(UIbTPATA
co6ctBenHol TactTuakn COZK, Hamm4usg U BbIPAsKeH-
HOCTH aOCOIOTHON arpodun, HATMYUS ¥ THIIA KHUITeY-
Ho#t Meramtasuu (puc. 4).

Takum o6paszom, mnpoduiur cucteMmbr MMR
U OTCYTCTBHE MUKPOCATEJJINTHON HeCTaOMIbHOCTH

OTMEYEeHBI BO BCEX MCCJAEJOBAHHBIX CJAyYasiX TPyI-
bt 2 6uonratos COK (COJK ¢ npusnakamu xpo-
HUYECKOTO TaCTPUTA) HE3aBUCHMO OT BBIPAXKEHHO-
cTu MOP(OJOTUYECKUX POSABICHUI XPOHUYECKOTO
racTpUTa, B TOM YHCJE HAJIUYUS KUIIEYHON MeTa-
IJIA3UN.

ChenytomuM stamoM Obljia MpPOBeJeHA CPaBHU-
TeJbHas OlleHKa paclipe/le/ieHusl cTaTyca CHCTEeMbl
MMR B 3aBUCHUMOCTH OT NPUHAJJIEKHOCTH 06pasiia
k rpynmne 1 (COJK aucraHTHOl 30HBI OIyX0JEBOTO
pocra) u rpynne 2 (6uontarer COJK ¢ npusnakamu
XpoHuyeckoro racrpura). Ilo pesyabrataM aHaju-
3a ODBLTM BBISIBJEHBI CTATHUCTHYECKN 3HAYUMBIE OT-
auuus pacupegeneHus MSI B rpynmne aucraHTHOM
30HBI B cpaBHeHUN ¢ rpynnoii 6montatoB COJK, rtae
Takue ciayyan orcyrcrBoBaau (p = 0,024) (taba. 3).

Oocy:kaenne

[Ipu comocraBjeHUN HCCIEAYEMBIX TPYII MO OC-
HOBHBIM KJIUHUKO-MOP(OJOTHYECKUM XaPAKTEPUCTH-
KaM [0Ka3aTeJeM, UMEIOIUM JOCTOBEPHBIE OTIUYHUS,
SIBISIIOCH  TOJBKO TIOJIOBO3PACTHOE PAaCIpefieIeHue:
orMeueH GoJiee CTapiiuii Bo3pact u mpeobraraHie
MY>KUUH B TPYIIIIE AUCTAHTHON 30HBI OyX0JIEBOTO PO-
cta B cpaBHennn ¢ rpynnoit 6uonratros COJK. He BbI-
SIBJICHO 3HAYMMBIX OTJWYUI TIPU aHAJIU3e HATHYMS
U TPAJalliil BBIPAKEHHOCTH MOPQOJOTHYECKUX W3-
MEHEHUl, XapaKTepU3yIONNX XPOHUYECKWIl TacTpHT,
B TOM umcje arpoduu U/ Wil KAMEYHOW MeTaIIa3uu,
B UCCJIEyEeMbIX I'PyITIax.

Takum  o6pa3oM, MOXKHO CJejaTh  BbIBOJ,
41O TOM06paHHbIe BBIOOPKHM 06pasmoB rpynm 1 u 2
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Tab6auua 2. ComnocraBieHne MEKPOCATEIUTHOTO CTATYCa ¢ MOPMOTOTUIECKUMHI XapAKTEPUCTHKAMHE
00PA3IOB TPYTIbI JUCTAHTHOW 30HBI

Table 2. Comparison of microsatellite status with morphological characteristics of the distant
tumor growth zone specimens

Mukpocare/MT-cTaGuibubie |  MHKpPOCATELIUT-HeCTaGHIbHbIE Wwermi
IMoka3zatesan _caryuan (_MSS) ) cayyau (MSI) gz;sggz
Features Microsatellite stable Microsatellite unstable cases Fisher's
cases (MSS) n = 147 (MSI)n=28 exact test
Bocnanenne / Inflammation
0 (mer / no) 32 %) 0
1 (cma6oe / mild) 50 (34 %) 1(12,5 %)
2 (ymepennoe / moderate) 81 (55 %) 7 (87,5 %) p =037
3 (BbIpaskenHoe / severe) 13 (9 %) 0
AxrtuBHocTh / Activity
0 (uer / no) 110 (75 %) 8 (100 %)
1 (cnabas / mild) 33 (22 %) 0
2 (ymepennast / moderate) 4(3%) 0 p=025
3 (BbIpaskennaa / severe) 0 0
Atpodus / Atrophy
0 (aer / no) 60 (41 %) 2(25 %)
1 (cnabas / mild) 30 (20 %) 1(12,5 %)
2 (ymepennaa / moderate) 16 (11 %) 1 (12,5 %) p =064
3 (BoIpaskenHas / severe) 41 (28 %) 4 (50 %)
Kumeunas merannasus / Intestinal metaplasia
Her / no 76 (52 %) 3(37,5 %)
n 1/ type I 62 (42 %) 3(37,5 %)
an 11 / type I1 70 %) 1(12,5 %) p=10,012
tn 111/ type 111 2(1 %) 1(12,5 %)
msH2 % MSHE ! . MLHI1 P PMS2 % S
A & LT . o 2 Sk Ul ™

Pucynox 3. DparMeHT CIM3UCTONH OGOJOYKH AHTPATBHOTO OT/AENA SKeTyAKa C TOJHON (tunt 1) xwmegHoMH
MeTariasueil: a — coxpaHHas siiepHast akcrpeccusi 6esika MSH2; 6 — coxpaHHasi siiepHasi sKCIpeccust 6eka
MSH6; B — coxpanHas sijepHas akcipeccust 6eka MLH1; T — coxpaHHas siiepHas skcnpeccus Gesqka PMS2.
Veemmuenne x200 (Bpesku x400)

Figure 3. A gastric antral mucosa specimen with complete (type I) intestinal metaplasia: a — preserved nu-
clear expression of MSH2 protein; b — preserved nuclear expression of MSH6 protein; ¢ — preserved nuclear ex-
pression of MLH1 protein; d — preserved nuclear expression of PMS2 protein. Magnification x200 (inserts x400)
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Pucynox 4. Orcyrcrsue Mukpocate/snTHON Hectabuibroctn (MSS) B 6uonTare cu3ucToil 060J0UKA JKeTy/I-
Ka MIPYU XPOHIYIECKOM TacTpUTE CO CIabbIM BOCIa/IeHNeM 6e3 MPU3HAKOB aKTHBHOCTH, ¢ HAJIMYNeM cJaboil aTpodun

sKese3 6e3 KUAIMIEYHON MeTarasun

Figure 4. Absence of microsatellite instability (MSS) in a chronic gastritis mucosa specimen with mild
inflammation without activity, with the presence of mild atrophy without intestinal metaplasia

Ta6.auua 3. ConocraBienne MMR-craTyca o6pasiioB JUCTAHTHON 30HBI U GHOITATOB CJU3UCTOH 060-

JIOUKH JKeJIyJIKa I[IPpU XPOHUYECKOM TraCTpuUte

Table 3. Comparison of MMR status of distant zone samples and chronic gastritis mucosa specimens

I'pynna 1 I'pynma 2 o —
(COJK aucrantHOIT 30HBI (COJK c nmpusHakaMu XpOHHYECKOTO ——
OIYyX0JIEBOTO POCTA) racTpura) dl;nmg a
Group 1 Group 2 Fis hef,s
(gastric mucosa of distant (gastric ulcer with signs exact test
tumor growth zone) of chronic gastritis)
dMMR 8 0 i
pMMR 147 100 P=5

JIEMOHCTPUPYIOT COMOCTAaBUMbIE KJIMHUKO-MOPGHOTIOTH-
YyecKue XapaKTepUCTHKHU, He HO3BOJISIONe PAa3/ienTh
WX Ha TPYIIbI BBICOKOTO W HU3KOTO PUCKA Pa3BUTHUS
paka KeJyZKa Ha OCHOBAHUHU KJIACCUYECKUX CHUCTEM,
OCHOBAaHHBIX Ha OIlEHKe HAJTWYNS U BBIPAKEHHOCTU
arpouu ¥ KUIMIEYHOH MeTamasu. JTO, B CBOIO Ode-
penb, MO3BOJISIeT yTBEPKAaTh, 4To pasandue B MMR-
CTaTyce CBSI3aHO HMMEHHO C accoluaiueil o6pasIoB
TPYIIbl  AWCTAHTHOW 30HBI C aJ€HOKAPIMHOMOII,
YTO ampuopum MapKHUpyeT 6ojiee BBICOKHMI PHUCK pas-
BUTHST PaKa KeTyIKa.

OrcyrcrBue B rpytie 6uontaroB COK ¢ mpusha-
KaMi XPOHMYECKOTro ractputa ciaydaeB ¢ MSI B He-
KOTOPOH CTelleHN PacXOoAUTCS € UMEIoUMMUCS B IIy-
O6JIMKAIIAX YKa3aHISIMU Ha ee o0HapyskeHne B COK
IpY KUIIEYHOH MeTallJla3ud B OTCYTCTBHE OIIyXOJle-
Boro pocrta. OMHAKO HapSAy € TaKUMH HCCJIEI0BA-
HUSIMH CYIIECTBYIOT ¥ NyOJMKAIUU, YKasblBalolue

Ha otcyrcrBue MSI B COJK ¢ mpeapakoBbiMu n3Me-
HEHUSIMH Jla’Ke TIPU HAJIWYUU COCTOSIBIIEICS OIYyXO-
JI, 9TO IEMOHCTPUPYET TTPOTUBOPEYNBOCTD W HEOTHO-
3HAYHOCTD CYIIECTBYIOIUX MaHHBbIX [14, 15].

B o6pasiax COJK pucranTHOI 30HBI, T[€ 10 pe-
gyabratam WI'X- u IIIIP-uccienoBanusi o6HApy:KuU-
an MSI, ponogauTesbHO TpOBeau oieHky MWIX-
akcnpeccun GenkoB u MSI-craryca meromom IIIIP
B TKaHU omyxoJu. Pe3yibpratoM cranmo oGHapyskeHue
B 7 u3 8 o6pasioB nedunura cucrembl MMR u fnerek-
st MSI B 6 cayuasx. Bee o6uapysxennbie dMMR
n MSI ciayyan THCTOJIOTUYECKU COOTBETCTBOBAJN BbI-
coko- 6o Hu3KoAn(pdepeHIMpoBaHHON TyOYISAPHOI
aJleHOKapImHoMe. B enuHCTBEHHOM cJydae, Mpo/e-
MOHCTPUPOBABIEM KAaK MUKPOCATEJUIUTHYIO CTaOUIIb-
Hocte mipm IIIIP-uccnemoBanuu, taxk m mupoduuut
cucrembl MMR npu UTI'X-orenke, onyxosb O6blia
MpeAcTaBieHa TMEePCTHEBUIHOKJIETOYHON KapIIMHOMOTI.
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Pucynox 5. HuskonuddepennupoBantast TyOysipHasi aJleHOKapIimHOMa. YTpara akcrpeccun 6enka MSH6.
Veeauuenne x200 (Bpeska x400). Coyuaii, cooTBeTCTBYONUIA 06Pa3ily CIM3UCTON OGOJOUKK JUCTAHTHONW 30HBI

¢ ovaroBoii yrparoii srcripeccun 6eixka MSH6

Figure 5. Poorly differentiated tubular adenocarcinoma. Loss of MSH6 protein expression. Magnification
x200 (inset x400). Case corresponding to distant zone gastric mucosa specimen with focal loss of MSH6 protein

expression

Janubrii caydait Hammuust gedpurura cucteMbl MMR
B COJK mmcTtaHTHOHM 30HBI TPH MUKPOCATETUTHON
CTaOUIBHOCTA TKAHU OIYXOJIH, C YUETOM CYIIECTBYIO-
MIUX CBEJEHUI O PA3INUYUSIX MOJEKYISPHBIX COOBITHI,
JIeXKanX B OCHOBE Pa3BUTHS JUCKOT€3WBHBIX Kap-
IIMHOM W paka >KeJyJKa, accoruupoBaHHOTO ¢ MSI,
BEPOSITHO, CJIelyeT WHTEPIPETHPOBATh KaK IPUMep
MapaJIeTbHOTO PAa3BUTHS PA3JUYHBIX MOJIEKYISIPHBIX
KaCKaJ/IoB KaHI[EPOTeHe3a B JKeJTy/IKe.

Bropoit caydwaii, XapakTepHU3yOIHCs MHKpOCa-
TEJUINT-CTAOUIBHBIM CTATyCcOM TIpHu JAedUIuTe CUCTE-
Ml MMR 3a cueT n30JMPOBAHHOTO MCYE3HOBEHUS
skcripeccun G6esqka MSHO6, ObL1 mpecTaBieH HU3KO-
muddepeHITMpoBaHHON  TYOYJISPHON  aJeHOKAPIIUHO-
Moit (puc. 5).

BepositHO, OTCyTCTBHE MMKpOCATEJJIUTHON HecTa-
6unpHOCTH 1O pe3dynabraram [IIIP B atom m apyrux
obpasiax, mokazaBmux gedurmr cucreMbl MMR,
HO MUKPOCATEJIUTHYIO CTaGUIBHOCTb, OTYACTH MOKHO
OODBSCHUTH 3aMeTlieHneM X (DYHKIN APYTuMH GeKaMu
cucreMmbl MMR 1, cOOTBETCTBEHHO, NPEJAOTBpPAIlEHNEM
¢opMupoBaHNS MHUKPOCATEINTHBIX TOBTOPOB. Tak,
B psilie MyOJIMKAIMii OTpakeHo HecooTBercTBue MMR
u MSI-craryca, cBsi3aHHOe ¢ MyTanusmu B rene MSHG,
MIPUBOJAIINME, COOTBETCTBeHHO, K yrpaTe MI'X akc-
npeccun ero 6enka [23—25]. Ilpu atoM otMedanoch OT-
CYTCTBHE MUKPOCATETUTHON HeCTaGUIbHOCTH 06PA3IoB
npu TP nccaenoBanun, 4TO CONOCTABUMO C MOJIYYeH-
HBIMU HAMU pe3yJIbTaTaMHy.

Pacnpenenennie MMR-gedunutabIx ciydaeB cpe-
au obpasiioB COJK pucraHTHON 30HBI JIOCTOBEPHO
OTJINYAETCS OT Pe3yJbTaTOB, TOJYYEHHBIX B TPYIIIIe
6uonratoB COJK ¢ comocraBUMBIME MopdoJtormde-
CKUM TIPU3HAKaMU XPOHMYECKOTO ractputa. [ledurmr
cucrembi MMR B o6pasiiax AUCTaHTHOI 30HBI, KO-
TOpasi B COOTBETCTBUU C TEOPHEH OIMYXOJEBOTO IMOJIS
aCCOIMUPOBAHA C AJIEHOKAPIIMHOMOI, MOXKeT paccMa-
TPUBATbCS KaK TOATBEPK/EHWE THIOTE3bI, YTO HApY-
nrenust B cucteMe MMR gBIsii0TCS paHHUM COOBITHEM
B KaHIlepOreHe3e U YKa3bIBAIOT HA BBICOKWI PUCK pas-
BUTHS PaKa >KeJyaKa, accormupoBaHHoro ¢ MSI.

Wntepec mnpexacraBisier mosuMopduaM Maprepa
NR-21, o6Hapy:keHHBII B 0JJHOM 00pa3iie AUCTAHTHOI
30HBI OIYXOJIEBOTO POCTA C MPU3HAKAMU XPOHMYECKO-
ro racrputa (HaamumeM caa6oro BOCHAJNEHUS U aK-
TUBHOCTH, YMEPEHHOI arpodueil keie3 ¢ HaAJININEM
nosHo# Kumeunoi metariasun) (puc. 6).

JlaHHas Haxo/Ka COTJacyercsi € UMENUMUCS
B CONOCTaBUMOH paboTe JaHHLIMU O MPEUMYIIECTBEH-
HOM oO6Hapykenn monauMopduisma mMapkepa NR-21
B o6pasmax COJK mpu XpOHUYECKOM TacTpHUTe B OT-
cyrctBue MSI [26]. CoorBeTcTBytomnuii 1aHHOMY 06-
pasiy (parMeHT OMyXOJW TUCTOJIOTUYECKH OBLI Olle-
HeH Kak HuskomuddepeHImpoBantas TyOyIsipHast
aJIEHOKApIIMHOMA M TaK)Ke OKAa3aJiCsl MUKPOCATEJLINT-
crabunpbabiM. O6Ga ob6pasna npu MI'X-ucciaemoBanuu
UMeJIN COXPAHHYIO HKCIPECCHio BceX 4 GelKoB U, CO-
OTBETCTBEHHO, paclieHnBaanuch kak pMMR.
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Pucynox 6. O6pasel AUCTAHTHON 30HBI OMYyXOJEBOTO POCTA € HAJTMYUEM YMEPEHHOU arpoduu KeJies3, TOTHOI
(tun 1) kumeunoit Merammasun. MSS 1pn Hagmaun nosmMopdusma Mapkepa NR-21

Figure 6. A gastric mucosa specimen of the distant tumor growth zone with moderate atrophy, complete
(type D) intestinal metaplasia. MSS in the presence of NR-21 marker polymorphism

Caydan nmommmopdusMa Mapkrepa MoryT rpadu-
yeckn cumyaupoBatb MSI, uTo B wactu ciyvaes
IpU HENPABWJIbHOW WHTEPIPETAIMH MOXKET ObITh
omm6OYHO pacro3Hano kak Hanauuue MSI u 6biTh
OCHOBOW BO3HMKHOBEHUSI JIOKHOMOJOKUTEJIbHBIX
caydaes.

TakuM 06pa3oM, MOJTyYEeHHbIE PE3yJIbTAThI I0-
3BOJISAIOT TPEJNOJOXUTb, YTO BBICOKAS TOYHOCTD
n crnenuUIHOCTD JIEJAI0T OIIpe/leJIeHne MUKPO-
careqnutHOoTo craryca Merogom IIIP omrumans-
HBIM BbI6GOpOM JuarHocTuku MSI B TKaHW omyxo-
J¥W 178 Ha3HAYeHWS TapreTHou Tepamuu. B To ke
BpeMsI HCKJIOYeHAa BO3MOXXHOCTb WMCHOJIb30BAHUS
JIAaHHOTO METO/a [/ CKPMHWHTOBOH OIIEHKH PHUCKA
pasBUTHST paka JKeJyJKa HAa PaHHUX, BO3MOKHO,
o6paTUMBbIX 3TallaX KacKaja KaHIlepoTeHe3a, TOT/a
kak WI'X-ucciaenoBanue N03BOJISAET BBIABUTH Ha-
pylieHue akcupeccuu 6elKOB U JAeDUIUT CUCTEMBbI
MMR yxe npn paHHUX TPEAPAKOBBIX U3MEHEHUSX,
TaKMX KaK XPOHHMYECKHIl arpoduvecKuili racTpur,
YTO yKa3blBaeT Ha BO3MOKHBIN moreHrman WIX-
orneHkn cucreMbl MMR kak KOMIIOHEHTa CHCTEMBI
MO/I/IEPIKKY TIPUHSITUS PENleHusT OIeHKW PHCKa pas-
BUTHUS PaKa KeJyjKa, accoruupoBanHoro ¢ MSI.
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Microsatellite Instability in Chronic Gastritis
Associated with Gastric Cancer
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Aim: to assess the microsatellite instability status in gastric mucosa to determine the possibility of its use as a pre-
dictive marker of carcinogenesis.
Material and methods. The study included two groups of gastric mucosa specimens: Group 1 — 155 mucosa
fragments of the distant tumor growth zone obtained from stomachs resected for malignant neoplasms; Group 2 —
100 fragments with chronic gastritis taken from patients with dyspeptic complaints. Gastrobiopsy specimens were
examined histologically, immunohistochemically using mouse monoclonal antibodies (Diagnostic BioSystems, USA)
to the MMR system proteins: MLH-1 (clone G168-15, dilution 1:50), MSH2 (clone DBM15.82, dilution 1:100), MSH6
(clone 44, dilution 1:50), PMS2 (clone A16-4, ready to use). MSI was studied with multiplex PCR evaluation of DNA
microsatellites (NR-21, NR-24, NR-27, BAT-25, BAT-26) from paraffin sections, their analysis with capillary electro-
phoresis. The obtained data were processed with the Statistica 10.0 (StatSoft Inc., USA), presented using descrip-
tive, analytical statistics.
Results. Immunohistochemical examination revealed 8 microsatellite-unstable cases in gastric mucosa specimens
of Group 1 and 0 cases in Group 2 (statistically significant differences, p = 0.024). All studied gastric tissue samples
were assessed as microsatellite-stable based on PCR results.
Conclusion. Detection of MMR deficiency in gastric mucosa of the distant tumor growth zone and its absence
in morphologically comparable specimens obtained from patients with chronic gastritis may be considered as con-
firmation of the hypothesis of disturbances in the MMR system as an early event in carcinogenesis. This, in turn, may
indicate the potential for studying MMR status as a component of a decision support system for assessing the risk
of developing microsatellite-associated gastric cancer.
Keywords: microsatellite instability, chronic gastritis, precancerous lesions, intestinal metaplasia, atrophy, gastric
cancer, cancer prediction
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MukpocaTennuTHas HecTabnabHOCTb NPU XPOHUYECKOM racTpure,

accouMmpoBaHHOM C pakKoM Xxenyaka

A.B. KoHoHoB', B.A. Py6uoB', E.B. lemnaoBa?, M.H. MapbirnHa'™, A.I. LUnmaHckaa', C.M. Mosrosoii',

E.T. Momopraino’, M.B. Mapkenosa'

" Pre0Y BO «Omckuii rocyaapCTBEHHbIVE MEANLIMHCKUE yHUBepcuTeT» MuHncTepcTea 3apaBooxpaHeHsi Poccurickoi denepavuum,
Owmck, Poccwiickas @enepaumsi

2 AO «Bektop-bect», HoBocubupckasi obnacts, p. n. KonbLyoso, Poccuiickas Penepauiysi

Llenb: ougHka cTatyca MUKPOCATESIUTHOM HECTABUNBHOCTM B CIM3NCTOM 060JI04KE Xenyaka ons onpeneneHus
BO3MOXHOCTU €€ UCMOSb30BaHWS Kak NPeaNKTUBHOrO Mapkepa KaHLeporeHesa.

Martepuan u metoabl. B nccnenosaHue BKIIOYEHO ABE rpynnbl GUONTATOB CAN3MCTON 060I0YKK Xenyaka: rpyn-
na 1 — 155 ¢pparmMeHTOB CNM3NCTOM 0O0NOYKM ANCTAHTHOM 30HbLI OMYXOJIEBOr0 POCTA, MOJIYYEHHBIX U3 XENYAKOB,
pe3eLmMpOoBaHHbIX MO NMOBOAY 3/10KAYECTBEHHOIrO HOBOOBGpasoBaHus; rpynna 2 — 100 ¢pparmMeHToOB ¢ Npu3Hakamm
XPOHNYECKOr0 racTpuTa, B3SiTbIX Y MALWEHTOB C ANCMENTUYECKMMU Xanobamn. facTpobuonTaTtkl uccnenoBanu rm-
CTONOMMYECKUM, UMMYHOIUCTOXMMUYECKUM METOAAMUN C UCMOJIb30BAHNEM MbILLMHBIX MOHOKJIOHAJIbHBIX aHTUTEN
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(Diagnostic BioSystems, CLLA) k 6enkam cuctemel MMR: MLH-1 (knoH G168-15, pa3senenue 1:50), MSH2 (knoH
DBM15.82, passegeHune 1:100), MSH6 (knoH 44, passegeHune 1:50), PMS2 (knoH A16-4, roTOBbIE K NPUMEHEHUIO).
MSI nccneposanu metogom mynstunnekcHoun MNUP ¢ nonyyeHnem OHK-dparmeHtoB mukpocartennutos (NR-21,
NR-24, NR-27, BAT-25, BAT-26) n3 napadu1HOBbIX CPE3OB U NX aHANN3a METOAOM KanwiiaspHOro anekTtpogope-
3a. MNonyyeHHble gaHHble 06paboTaHbl ¢ NpuMeHeHneM nakeTa Statistica 10.0 (StatSoft Inc., CLLA), npeacTtasneHsbi
C MCMNOJIb30BAHNEM METOLOB ONNCATENBHOW, aHANNTUYECKOW CTATUCTUKN.

PesynbraTthl. [1py UMMYHOrMCTOXMMMYECKOM MUCCNen0BaHNM BO pparMeHTax Cin3ncToi 060104Kku xenyaka rpyn-
nbl 1 BbIABNEHO 8 MMKpOCATENNT-HECTAOWIIbHBIX Cly4aeB, B rpynne 2 — 0 criy4yaes (OTIMYNS CTaTUCTUYECKM 3HAYN-
Mbl, p = 0,024). Bce nccnenoBaHHbie 06pa3ubl TKaHW XeNyaKa pacLeHuIn Kak MMKpocaTenT-ctabuibHble no pe-
3ynbratam MNuUP.

BoeiBoabl. O6HapyxeHne MMR-gedurumta B CnmancTor 0605104Ke Xenyaka AUCTaHTHOM 30HbI OMyX0NeBOro pocTa
1 €ro oTCyTCTBUE B MOPDONOrn4eCckn CONOCTaBUMbIX dparMeHTax, Noay4eHHbIX OT NALUUEHTOB C XPOHNYECKUM ra-
CTPUTOM, MOXET pacCMaTpmBaTbCs Kak NOATBEPXAEHME rMNOTE3bl O HapyLleHusx B cucteme MMR kak 0 paHHEM
Cco6bITMM B KaHUEporeHe3e. 3TO, B CBOO 0YepPeb, MOXET ykasblBaTb Ha HANM4Me noTeHunana nccneposaHs MMR-
cTaTyca Kak KOMMNOHEHTa CUCTEMbI NOAAEPXKU MPUHATUS PELLIEHMS OLLEHKN PYCKa Pa3BUTUSA paka XXenyaka, acCoum-
VMPOBAHHOIO C MMKPOCATEIMTHOM HECTAOUIIBHOCTHIO.

KniouyeBble cnoea: mMukpocatesyiMTHas HeCTabuibHOCTb, XPOHUYECKUIA racTpuT, NPeapakoBble U3MEHEHUS, K-
LeyHasa MeTannasuvs, atpodus, pak xenyaka, KaHueprnpeBeHums

KoHdnukT MHTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMINKTA UHTEPECOB.

duHaHcupoBaHue: 1cciegoBaHme BbiMOJIHEHO NPV GUHAHCOBOW NMoaAepXXKe rpaHTa POCCUIACKOro Hay4yHoro poH-
na «<MukpocaTennuTHas HecTabuiibHOCTb B CNIM3UCTONM 000JI04KE XenyaKa Mpy PaHHUX U BblpaXXeHHbIX Npeapako-
BbIX MIBMEHEHUAX KaKk MOJIEKYNISIPHO-FEHETMYECKasi OCHOBA NEPCOHNPULNPOBAHHONM OLLEHKN PUCKA PasBUTUS paka
xenyaka», Ne 23-25-10036 ot 20.04.2023, cornawieHme ¢ MMHUCTEPCTBOM MPOMBILLIEHHOCTU Y HAYYHO-TEXHMYE-
ckoro pa3sutusa Omckon obnactu Ne 33-c ot 19.06.2023.

Ana uutuposanusa: KoHoHoB A.B., Pybuos B.A., lemuaosa E.B., MapbirvHa M.H., LLUnumaHckas A.T., Moarosoii C.U., Nomopraii-
no E.I., Mapkenoa M.B. MukpocatennntHasa HecTabWIbHOCTb NMPU XPOHUYECKOM racTpuUTe, aCCOLIMNMPOBAHHOM C PaKOM XenyaKa.
Poccuinckunia xxypHan racTposHTEpOnoruuy, renatonorium, kononpokronoruun. 2025;35(4):48-59. https://doi.org/10.22416/1382-4376-
2025-35-4-48-59

Microsatellite instability (MSI) is a conse-
quence of an absolute deficiency or defect in the
function of the DNA mismatch repair system
(MMR) genes: MSH2, MSH3, MSH5, MSH6,
MLH1, PMS1 (MLH?2), MLH3 and/or PMS2
(MLH4) [1, 2]. The MMR system proteins are
combined in pairs to detect and eliminate the
DNA structure errors appearing during replica-
tion in tandem stereotypical repeats of nucleo-
tide groups — microsatellites and leading to the
excess chains of unpaired nucleotides formation
[2, 3]. The MMR system defect leads to the ac-
cumulation of mutations in microsatellites and
to a state of genetic instability — hypermutabil-
ity or MSI [1—4]. The most widely used meth-
ods for MSI detection are immunohistochemis-
try (IHC) and polymerase chain reaction (PCR).
Their results may vary due to heterogeneity of
IHC staining within a single tumor, false-posi-
tive reactions due to defects in the preanalytical
stage of THC studies, missense mutations in the
MLHT1 or MSHG6 genes leading to the presence
of translated but non-functional proteins with
normal affinity for antibodies and the difficul-
ty of interpreting MSHG6 expression associated
with focal loss of expression and weak staining
in tumor cells.

Dysfunction of one or more MMR system
genes leading to MMR deficiency (dMMR)
most often occurs in tumors due to sporadic or
inherited mutations [2, 5, 6]. MSI is detected
in a large number of tumors including gastric
cancer [5—7]. Numerous genetic abnormalities
occur during the gastric cancer development
and progression leading to its high molecular
diversity [7]. There is a number of gastric can-
cer molecular classifications. The most common-
ly used are the Asian Cancer Research Group
(ACRG) and the Cancer Genome Atlas (TCGA)
classifications [8, 9]. Interestingly, despite their
differences both of them distinguish a separate
category — gastric cancer with MSI. It is also
distinguished in the first Russian gastric can-
cer molecular classification [10]. This decision
is not accidental and is determined by the pos-
sibility of targeted therapy for microsatellite-
unstable tumors [2, 11].

According to various studies, gastric cancer
with MSI accounts for 8 to 25 % of observations
depending on the studied cohort of patients and
genetic changes detection methods [7, 8]. Along
with the molecular phenotype they are united by
a number of common features: more often asso-
ciated with old age (> 65 years), female gender
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and tumor localization in the middle or lower
third of the stomach corpus. The MSI presence
does not have reliable phenotypic manifestations,
although some researchers report that more of-
ten MSI-positive tumors phenotypically corre-
spond to mucinous adenocarcinoma, have pro-
nounced stromal infiltration with lymphocytes
and characterized by the presence of pronounced
cell polymorphism and expression of mucin 6 [7,
12, 13].

However, a number of studies have demon-
strated MSI can be found not only in cancer,
but also in the gastric mucosa (GM) precancer-
ous lesions. According to published data, the
MSI level in intestinal metaplasia varies from
3.2 to 63.3 %, while in some cases an identical
MSI profile is determined in the foci of intesti-
nal metaplasia near an already established tumor
and tumor tissue [14—18]. All the studies cit-
ed have stated that the MSI level gradually in-
creases as precancerous lesions progress toward
intestinal-type gastric cancer. This observation
naturally raises the question: could MSI be the
cause of tumor transformation of foci of incom-
plete intestinal metaplasia which is often asso-
ciated with adenocarcinoma according to epi-
demiological studies or could genetic instability
present in the GM even in the absence of tumor
growth?

The aim of the study was to assess the micro-
satellite instability status in the gastric mucosa
to determine the possibility of its use as a pre-
dictive marker of carcinogenesis.

Materials and methods

The study was conducted at one stage using
the cross-sectional method. The objects of the
study were GM biopsy samples. Group 1 in-
cluded 155 GM specimens of the distant tumor
growth zone obtained from stomachs resected for
an established gastric cancer. Macroscopically
unchanged GM at a distance of > 1.0 cm from
the visualized tumor edge was considered as a
distant zone. Group 2 consisted of 100 GM speci-
mens with chronic gastritis taken during fibro-
gastroduodenoscopy in patients with dyspeptic
complaints.

In Group 1 the median age of patients
(56 women, 99 men) at the time of surgery was
63 years with the minimum value 34 years, the
maximum — 82 years. In Group 2 (51 women,
49 men) the age of patients at the time of biop-
sy sampling was lower (p = 0.001) compared
to Group 1 with an age median of 38 years, a

minimum age of 23 years and a maximum of
81 years. Men were more common in Group 1
(p = 0.02).

The sampling points for GM biopsy in both
groups complied with the international protocol
of the modified Maastricht VI guidelines [19].
The study included GM samples of sufficient
volume containing at least 10 glands. The gas-
tric biopsy samples were oriented using an ad-
hesive orientation pad made of cellulose acetate
[20]. The correct orientation criterion was sec-
tions perpendicular to the GM surface including
the gastric ridges, the bottom sections of the
glands and the muscularis mucosa. Histological
processing of the material, embedding in paraf-
fin, preparation of paraffin sections and staining
with hematoxylin and eosin were carried out ac-
cording to the generally accepted method.

Tissue matrices (multiblocks) were formed
using the tissue microarray method [21]. Each
multiblock contained 20 GM fragments as well
as an external control (a tissue of microsatel-
lite-unstable colon adenocarcinoma) installed in
an asymmetric position to allow navigation on
the tissue sections. 3—5 um sections were formed
from the multiblocks.

All samples of Groups 1 and 2 stained with
hematoxylin and eosin were examined histolo-
gically according to the visual analogue scale of
the modified Sydney system for chronic gastritis
with a semi-quantitative (from 0 to 3) assessment
of the severity and activity of inflammation, the
presence of atrophy, intestinal metaplasia [22].

Histochemical examination with Alcian blue,
iron diamine and PAS reaction staining was
used for intestinal metaplasia typing. Alcian
blue at pH 2.5 verified the presence of goblet
cells regardless of the metaplasia type staining
their cytoplasm blue due to the accumulation
of mucins. A PAS-positive brush border of tall
bordered cells between the goblet cells indicat-
ed intestinal metaplasia type I (complete small
intestinal-type). Type II intestinal metapla-
sia (complete colonic-type) was characterized
by the blue staining of the apical parts of tall
cylindrical cells between the goblet cells with
Alcian blue (pH 2.5). Type III (incomplete co-
lonic-type) corresponded to the detection of in-
clusions brown stained with iron diamine in the
apical parts of the cytoplasm of epithelial cells
located between goblet cells.

No statistically significant differences were
found comparing the distribution of the studied
groups samples morphological characteristics
(Table 1).
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Table 1. Summary morphological characteristics of the corresponding groups samples

Ta6auua 1. Connasg Mopdosornyeckast XapaKTePUCTHKA 00PA3I0B MCCIeYEMBIX TPy

Group 1 Group 2
(gastric mucosa of distant (gastric ulcer with signs Fisher
F tumor growth zone) of chronic gastritis) Sher's
eatures exact test
Hoxasame.au Uizppsen ] Uiz 2 Tounuviii
(COK ducmanmmnoii 30Hb1 (COJK c npusnaxamu .
onyxo.a1e6020 pocma) XpoHuueckozo eacmpuma) xg)z;r:zuip z:lu
n =155 n =100 i
Inflammation / Bocnaxaenue
0 (no / nem) 302 %) 1 (11 %)
1 (mild / caaboe) 51 (33 %) 54 (54 %) ~0.79
2 (moderate / ymepennoe) 88 (57 %) 32 (32 %) p=2
3 (severe / eupaxennoe) 13 (8 %) 3(3 %)
Activity / Axmuenocmo
0 (no / nem) 118 (76 %) 84 (84 %)
1 (mild / craboe) 33 (21 %) 16 (16 %) p=0.38
2 (moderate / ymepennoe) 4 (3 %) 11 %)
Atrophy / Ampodus
0 (no / nem) 62 (40 %) 58 (58 %)
1 (mild / caaboe) 31 (20 %) 27 (27 %) —0.82
2 (moderate / ymepennoe) 17 (11 %) 10 (10 %) p=*
3 (severe / evipaskennoe) 45 (29 %) 6 (6 %)
Intestinal metaplasia / Kuweunas memanaasus
no / nem 79 (51 %) 83 (83 %)
type I/ mun I 65 (42 %) 12 (12 %) — 0.44
type 11/ mun I1 8 (5 %) 4 (4 %) L
type U1/ mun 111 3(12%) 1 (1 %)

ITHC study was performed on paraffin sections
of all studied samples using mouse monoclonal
antibodies (Diagnostic Bio Systems, USA) to
the MMR system proteins: MLH-1 (clone G168-
15, dilution 1:50), MSH2 (clone DBM15.82, di-
lution 1:100), MSH6 (clone 44, 1:50), PMS2
(clone A16-4, ready for use); PolyVuePlus
HRP/DAB detection system (Diagnostic Bio
Systems, USA). Deparaffinization and rehy-
dration, high-temperature unmasking of anti-
gens using EDTA buffer (pH 8.0), incubation
with antibodies were performed according to
the manufacturer’s protocol. The inflammatory
infiltrate lymphocytes were used as an internal
positive control of the reaction.

Samples with diffuse nuclear expression of
all four MMR system proteins (MLH1, PMS2,
MSH2 and MSH6) in epithelial cells and lym-
phocytes of the GM lamina propria inflammato-
ry infiltrate were considered as a case with an
intact MMR system (MMR-positive, pMMR).
In the absence of IHC expression of > 1 MMR
system protein in the epithelial cells nuclei
and the presence of nuclear staining in the in-
flammatory infiltrate lymphocytes the case was
considered as having the MMR system defect

(MMR-deficient, dAMMR). The staining intensi-
ty was not considered.

MSI status was assessed by the multiplex
PCR method on preparations from 5 microtome
sections from paraffin block with a thickness of
4 pm with the prevention of cross-contamina-
tion of the samples. A total of 100 samples from
Group 1 and 25 samples from Group 2 were an-
alyzed. DNA extraction was performed using
manual sample preparation with the ParaMag
nucleic acid extraction kit, followed by multi-
plex amplification of the extracted DNA to ob-
tain DNA fragments of microsatellites tested for
MSI diagnostics (NR-21, NR-24, NR-27, BAT-
25, BAT-26). The resulting mixture of ampli-
cons was analyzed by capillary electrophoresis
on an Applied Biosystems 3500 genetic analyzer
with POP-7 polymer and 50-cm capillaries.

The obtained data were visualized using the
Gene Mapper program; microsatellite markers
were visualized in the blue (NR-24, BAT-26)
and yellow (NR-27, NR-21, BAT-25) detection
channels. In this case, instability in one or more
markers was considered as the presence of MSI.
In the absence of unstable markers the case was
assessed as microsatellite-stable.
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Statistical data processing was performed in
Microsoft Office Excel (Microsoft Corp., USA),
Statistica 10.0 package (StatSoft Inc., USA).
Descriptive statistics were presented as a me-
dian, maximum and minimum values (quanti-
tative data, distribution different from normal)
and percentage (nominal data). To analyze the
obtained data Pearson’s chi-square (), Fisher’s
exact test, Mann — Whitney test, contingency
tables were used.

The study protocol was approved by the
Local Ethics Committee of the Omsk State
Medical University (Protocol No. 04 dated
March 24, 2023).

Results

All GM samples of Group 1 (GM of the
distant tumor growth zone) were examined by
IHC to evaluate the MMR system proteins. In
most cases expression of all 4 proteins was pre-
served but in 8 cases focal loss of expression
and accordingly the MMR system deficiency
were determined. In 5 cases loss of expression in
the MSH2/MSHG6 pair was noted, in 1 case —
loss of expression in the MLH1/PMS2 pair,
1 case combined loss of expression in the MLH1/
PMS?2 pair and disappearance of the MSH6 pro-
tein and in 1 case isolated loss of MSHG6 protein
expression was detected in the focus of intesti-
nal metaplasia (Fig. 1).

In Group 1 of the distant zone GM valid re-
sults in the MSI status PCR assessment were
obtained for 95 samples. All distant zone GM
samples were assessed as microsatellite-stable
regardless of the presence of atrophy, presence
and type of intestinal metaplasia and severity
of inflammation according to the results of the
MSI status assessment (Fig. 2).

The distribution of MMR-deficient samples
was assessed depending on clinical and
morphological characteristics.

The ratio of male to female patients was
3:1 (6 men, 2 women) in the MMR-deficient
subgroup, while in the MMR-surplus group it
was 1.7:1 (93 men, 54 women), but this difference
was statistically insignificant (p = 0.43). The
age of patients in the dMMR subgroup was
slightly higher (from 49 to 76 years, median —
58 years) compared to the pMMR subgroup
(minimum value 34 years, maximum
82 years, median — 63 years); the differences
are also statistically insignificant (p = 0.65).

A comparison of the morphological
characteristics of the distant zone GM samples
was carried out. A predominance of cases with
moderate inflammation was noted in both
groups, as well as the presence of activity in
microsatellite-stable cases and the absence
of it in cases with MMR system deficiency;
however, the difference in the distribution is
statistically insignificant (p = 0.37 and p = 0.25,
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Figure 1. A gastric antral mucosa specimen (distant tumor growth zone) with focal loss of MSH6 protein
immunohistochemical expression: a — preserved nuclear expression of MSH2 protein; b — loss of MSH6 protein
expression in the intestinal metaplasia focus; ¢ — preserved nuclear expression of MLH1 protein; d — preserved
nuclear expression of PMS2 protein. Magnification x200 (inserts x400)

Pucynox 1. @parMeHT CAM3UCTOH 0GONOUKK aHTPATBLHOTO OT/ea sKesryAKa (JIMCTaHTHAsT 30Ha Oy XOJIEBOro Po-
cTa) C 04aroBOH yTpaToil MMMYHOTMCTOXMMUYECKON skcrpeccun Genka MSH6: a — coxpaHHast saepHast SKCIIpec-
cus 6esqka MSH2; 6 — yrpata akcnipeccun 6esika MSHG B ouare KuIieyHoli MeTaILIasny; B — COXPaHHAA s/iepHast
sxcrpeccus 6enxa MLH1; 1 — coxpannas simepHast sxcipeccus 6enxa PMS2. Veemmuenne x200 (spesku x400)
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Figure 2. Absence of microsatellite instability (MSS) in a gastric mucosa specimen of the distant zone with
the presence of severe atrophy, complete (type I) intestinal metaplasia

Pucynox 2. OrcyTtcTBie MUKpocaTe/IUTHON HecTabuabHocT (MSS) B o6pasiie CIM3uCTOR 060I0UKH JKeMyAKa
JINCTaHTHOI 30HBI C HAJIMYKMEM BBIPAXKEHHON arpodun »keses, nosroit (tun 1) Kuieunoit Metaniasun

respectively). Of interest is the statistically
significantly higher frequency of incomplete
intestinal metaplasia (type II and type III) in
samples with MMR deficiency (p = 0.012). At
the same time the total distribution of atrophy
(absolute and relative (metaplastic)) between
the subgroups demonstrates comparable values
(p = 0.64) (Table 2).

Preserved THC expression of MLH1, MSH2,
MSH6, PMS2 proteins and accordingly an
MMR excess was noted in all 100 GM samples
of the second group regardless of the severity
and activity of the inflammation, the presence
and severity of absolute atrophy, the presence
and type of intestinal metaplasia in chronic non-
atrophic and atrophic gastritis (Fig. 3).

The MSI status in GM biopsies in chronic
gastritis was assessed using the PCR method
in 25 biopsies. Valid results were obtained
for 23 biopsies, two cases were excluded from
further stages of the study. Based on the
results of the analysis, all cases were assessed
as microsatellite-stable regardless of the severity
and activity of the inflammation, presence and
severity of absolute atrophy, presence and type
of intestinal metaplasia (Fig. 4).

Thus, pMMR and MSS were noted in all the
studied cases of the second group (GM biopsy
specimens with chronic gastritis) regardless
of the severity of the morphological features

of chronic gastritis, including the presence of
intestinal metaplasia.

The next step was a comparative assessment
of the MMR system status distribution between
Group 1 (GM of the distant tumor growth
zone) and Group 2 (GM biopsies with chronic
gastritis). According to the analysis results,
statistically significant differences in the MSI
distribution in the GM distant zone group
were revealed compared to the chronic gastritis
group, where such cases were absent (p = 0.024)
(Table 3).

Discussion

When comparing the study groups by the
main clinical and morphological characteristics,
the only indicator with reliable differences was
the age and gender distribution: an older age
and a predominance of men were noted in the
distant tumor growth zone group compared
to the chronic gastritis group. No significant
differences were found in the chronic gastritis
presence and severity including atrophy and/or
intestinal metaplasia.

Thus, it can be concluded that the samples of
Groups 1 and 2 demonstrate comparable clinical
and morphological characteristics that do not
allow to divide them into groups of high and
low risk of gastric cancer development based on
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Table 2. Comparison of microsatellite status with morphological characteristics of the distant
tumor growth zone specimens
Tab6auua 2. ComnocraBieHne MEKPOCATETUTHOTO CTATYCa ¢ MOP(MOTOTUIECKUMHI XapAKTEPUCTHKAMHE
00PA3IOB TPYTIbI JUCTAHTHOW 30HBI

Microsatellite stable Microsatellite unstable cases Fisher’s
Features cases (MSS) (MSI) exact teswt
oxazamen Muxpocameaarum-cmabuavhote Muxpocameanum- Tounwiii_
cayuau (MSS) Hecmaobuavtvte cayuau (MSI) | kpumepuii
n = 147 n=_§ Duwepa
Inflammation / Bocnaxaenue
0 (no / nem) 3(2%) 0
1 (mild / craboe) 50 (34 %) 1(12.5 %)
2 (moderate / ymepennoe) 81 (55 %) 7 (87.5 %) p =037
3 (severe / guipaxennoe) 13 (9 %) 0
Activity / Axmuenocmo
0 (no / nem) 110 (75 %) 8 (100 %)
1 (mild / craboe) 33 (22 %) 0
2 (moderate / ymepennoe) 4 (3 %) 0 p=02
3 (severe / gvipaxenroe) 0 0
Atrophy / Ampodpus
0 (no / nem) 60 (41 %) 2 (25 %)
1 (mild / craboe) 30 (20 %) 1(12.5 %)
2 (moderate / ymepenroe) 16 (11 %) 1(12.5 %) p =064
3 (severe / vipaxennoe) 41 (28 %) 4 (50 %)
Intestinal metaplasia / Kuweunaa memanaasus
no / nem 76 (52 %) 3(37.5 %)
type I/ mun I 62 (42 %) 3(37.5 %)
type 11/ mun 11 7G %) 1(12.5 %) p = 0012
type 1/ mun 111 2(1 %) 1(12.5 %)
msH2 % MSHE 1 MILH1T PAMSI 5 ey
e 1 ¥ ; .t | 4 ™

Figure 3. A gastric antral mucosa specimen with complete (type I) intestinal metaplasia: a — preserved nu-
clear expression of MSH2 protein; b — preserved nuclear expression of MSH6 protein; ¢ — preserved nuclear ex-
pression of MLH1 protein; d — preserved nuclear expression of PMS2 protein. Magnification x200 (inserts x400)

Pucynox 3. dparMeHT CIU3UCTON OGOJIOYKHM aHTPAJbHOrO OT/ena skelyaka ¢ moaHoi (tum 1) xuuredHoi
MeTarsiasneil: a — COXpaHHas sifiepHas skcrpeccust 6eska MSH2; 6 — coxpanHas siiepHast akcipeccusi 6eska
MSHG6; B — coxpanHast siiepHasi skcrpeccust 6eqka MLH1; 1 — coxpanHas siiepHast akcipeccusi 6eka PMS2.
Veemmuenne x200 (spesku x400)
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Figure 4. Absence of microsatellite instability (MSS) in a chronic gastritis mucosa specimen with mild
inflammation without activity, with the presence of mild atrophy without intestinal metaplasia

Pucynox 4. Orcyrcreue Mukpocate/urnTHON Hectabuibroctn (MSS) B 6uonTare cu3uctoil 060J09KN JKemy -
Ka IIPU XPOHUYIECKOM TacTpUTe CO CIaGbiM BOCHa/ieHeM 6e3 MPU3HAKOB aKTUBHOCTHU, C HAJMYNEM CJ1aboil aTrpodun

sKeste3 6e3 KUIIeYHON MeTallIa3un

Table 3. Comparison of MMR status of distant zone samples and chronic gastritis mucosa specimens
Ta6.auua 3. ConocraBienne MMR-craTyca o6pasiioB AUCTAHTHON 30HBI U GHOITATOB CJAU3UCTOM 060-

JIOUKH JKeJIy/JIKa I[IPpU XPOHUYECKOM TraCTpuUTte

Group 1 Group 2
(gastric mucosa of distant (gastric ulcer with signs Fisher’s exact
tumor growth zone) of chronic gastritis) test
I'pynna 1 I'pynna 2 Tounwiit
(COJK oucmanmmoii 30Hvt (COsK c npusnakamu Kpumepuil
0nYx0.1€6020 pocma) XPOHUUECKO?20 2acmpuma) Duwepa
dMMR 8 0
p = 0.024
pMMR 147 100

the atrophy and intestinal metaplasia assessment.
This, in turn, allows us to state that the MMR
status difference may be due to the association
of distant zone samples with adenocarcinoma,
which a priori marks a higher risk of gastric
cancer development.

The absence of MSI cases in the chronic
gastritis group to some extent diverges from
the available publications indicating MSI in
intestinal metaplasia in the absence of tumor
growth. However, along with such studies there
are also publications indicating the absence
of MSI in GM precancerous lesions even in
the presence of an established tumor, which
demonstrates the inconsistency and ambiguity
of existing data [14, 15].

In the distant tumor growth zone GM samples
with MSI detected both with THC and PCR an

additional IHC assessment of protein expression
and MSI status was performed using PCR in
tumor tissue. The result was the MMR system
deficiency detection in 7 of 8 samples and MSI
detection in 6 cases, respectively. All detected
dMMR and MSI cases were histologically
consistent with well- or poorly differentiated
tubular adenocarcinoma. In the only case that
demonstrated microsatellite stability in the PCR
study and pMMR on the THC assessment of
the tumor tissue was signet ring cell carcinoma.
This case of the MMR system deficiency in the
distant zone GM and stability in the tumor tissue
should probably be interpreted as an example
of parallel development of different gastric
carcinogenesis molecular cascades considering
the existing information on the differences in the
molecular events underlying the development
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Figure 5. Poorly differentiated tubular adenocarcinoma. Loss of MSH6 protein expression. Magnification
x200 (insert x400). Case corresponding to distant zone gastric mucosa specimen with focal loss of MSH6 protein

expression

Pucynox 5. HuskonuddepennmpoBantas TyOyIsgpHas aJleHOKapIimHoMa. YTpara akcipeccun 6enka MSH6.
Veeanuenne x200 (Bpeska x400). Coydaii, cooTBeTCTBYIOIMiA 06pasily CIM3MCTON OOOJOYKM AMCTAHTHOW 30HBI

€ 0uaroBoil yrpatoii akcipeccuu 6enxka MSH6

of gastric discohesive carcinomas and MSI-
associated cancer.

The second case characterized by a microsatellite-
stable status with a deficiency of the MMR system
was due to an isolated disappearance of MSH6
protein expression corresponded to a poorly
differentiated tubular adenocarcinoma (Fig. 3).

The MSI absence according to the PCR in
this and other samples that showed a deficiency
of the MMR system, but microsatellite
stability, can probably be partly explained by
the replacement of their functions by other
proteins of the MMR system and accordingly
the prevention of the microsatellite repeats
formation. Thus, a number of publications
reflect the discrepancy between MMR and MSI
status associated with mutations in the MSH6
gene leading accordingly to the loss of its protein
IHC expression [23—25]. At the same time the
absence of microsatellite instability in the PCR
study was noted comparable with our results.

The distribution of the MMR-deficient cases
significantly differs in the distant zone GM
group from the results obtained in the chronic

gastritis group with comparable morphological
changes. The MMR system deficiency in
distant zone GM according to the tumor field
theory associated with adenocarcinoma can be
considered as a confirmation of the hypothesis
that the MMR system disturbances are an early
event in carcinogenesis and indicate a high risk
of developing MSI-associated gastric cancer.

Of interest is the polymorphism of the NR-
21 marker, detected in one sample of distant
zone tumor growth with chronic gastritis (mild
inflammation and activity, moderate atrophy of
glands with the presence of complete intestinal
metaplasia) (Fig. 6).

This finding is consistent with the data available
in a comparable study on the predominant detection
of NR-21 marker polymorphism in GM samples
in chronic gastritis in the absence of MSI [26].
The tumor fragment corresponding to this sample
was histologically assessed as poorly differentiated
tubular adenocarcinoma and also turned out to be
microsatellite-stable. Both samples had preserved
expression of all 4 proteins in the IHC study and
accordingly were assessed as pMMR.
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Figure 6. A gastric mucosa specimen of the distant tumor growth zone with moderate atrophy, complete
(type D) intestinal metaplasia. MSS in the presence of NR-21 marker polymorphism

Pucynox 6. O6pasel] JUCTAHTHOW 30HbI OITyXOJIEBOTO POCTA C HAJTMYMEM yMEPeHHO! arpoduu xeses, MoJTHON
(tun 1) kmmeunoit Metamasun. MSS pu Hagmann nosmmMopdusma Mapkepa NR-21

Cases of marker polymorphism can graphically
simulate MSI which in some cases can be
mistakenly recognized as the presence of MSI
and thus be the basis for the false-positive cases
occurrence if interpreted incorrectly.

Thus, the obtained results suggest that high
accuracy and specificity make the determination
of microsatellite status by PCR the optimal
choice for diagnosing MSI in tumor tissue for
the purpose of targeted therapy. At the same
time, the possibility of using PCR method for
screening assessment of the gastric cancer risk
development at early, possibly reversible stages
of the carcinogenesis cascade, is excluded,
whereas IHC allows to identify the MMR
system deficiency in early precancerous lesions
such as chronic atrophic gastritis. It indicates
the possible potential of ITHC assessment of the
MMR system as a component of a decision support
system for assessing the risk of developing MSI-
associated gastric cancer.
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XapakTepPUCTUKA KAAPUTPOMUITUH-PE3UCTEHTHBIX
1rraMmMoB Helicobacter pylori B Poccuu:
CUCTEMATUUYECKUU 0030p U MeTaaHaAU3

[.H. Angpees!, A.P. Xypmarynmuna'*, /[.C. Bopaun'23, A.B. 3a6oposckuii!,
C.B. Jlamuna'!, C.P. A6aynxakos®’, 10.A. Kyuepssoiii®, 11.B. Maes!

" DIBOY BO <«Poccutickutl ynusepcumem meduyumnvls Munucmepcemea 30pasooxpanenus
Poccuiickou @edepayuu, Mockea, Poccutickas Dedepaus

2 I'BY3 «Mockosckui kaunuueckuil nayuno-npaxmuueckuu uenmp um. A.C. Jlozunosas,
enapmamnenma 3opasooxpanenus 2. Mockevt, Mockea, Poccuiickas Dedeparus

> DI'BOY BO <«Teepckoil zocydapcmeennvlii MeOUUHCKUN yHugepcumems
Munucmepcmea 30pasooxpanenus Poccuiickoti Dedepayuu, Teepv, Poccutickas Dedepavust

1 DIrAOY BO <«Kasanckuii (I[Ipusosxckuil) ¢edepanvhvlii ynusepcumems,
Hucmumym ¢pynoamenmanvnoti meduyunvl u 6uonozuu, Kasano, Poccutickas Dedepaus

> DI'BOY BO «Kasanckuii zocydapcmeennviii meduyunckuil ynusepcumems Munucmepcmsa
30pasooxpanenusi Poccutickou Dedepayuu, Kasanv, Poccutickas Dedepayus

¢ AO «Hvunckas 6orvnuuas, Mockosckas o6aacmo, 2.0. Kpacnozopcx, 0. I'nyxoso, Poccutickas Dedepayus

Lenb: cuctematn3anpoBaTb JaHHbIE O YACTOTE MyTaumii, aCCOLMMPOBAHHbLIX C PE3UCTEHTHOCTLIO Helicobacter pylori
K KJIapUTPOMULMHY, Ha Tepputopun Poccuiickon depepaln no pesynsrataM MOSIEKYSIIPHO-MEHETUYECKMX UCCneno-
BaHUN.

Marepuanbl u metogpl. B cootBeTCTBUM C pekomeHgaumamu PRISMA 2020 npoBefeH crcTeMaTUYECKMIA MOUCK Mny-
onvkaumii B 6a3ax gaHHbix PubMed, Google Scholar n PUHLL 3a neprog ¢ 1985 no 2025 roapsl. B MeTaaHann3 BkIO-
YeHbl OeBATb OPUrMHANIbHBIX NCCNEN0BaHNI, COOTBETCTBYIOLLMX KPUTEPUSIM OTOOPa, C 0bLei Beibopkon 639 mnsons-
TOB H. pylori. OCHOBHOE BHMMaHWe yaeneHo pacnpoCcTpaHeHHOCT MmyTaumi B reHe 23S pPHK, Bkntovas A2142G (aka
A2146G), A2142C, A2143G (aka A2147G), A2143C, A2144G, T2182C, T2717C.

Pesyneratbl. Bbuin BKIOYEHBbI OEBATL MOAXOOALIMX UCCNEAOBaHUNM, oxBaTbliBaOWMX 639 msonatoB H. pylori (co-
6paHHbIx B nepurop, ¢ 2009 no 2024 r.). O606LLEeHHas YacToTa PE3NCTEHTHOCTU H. pylori K KNapnuTpOMULIMHY COCTaBuia
25,17 % (95% OW: 15,74-35,98). Hanbonee pacnpocTpaHeHHoM MyTaumei okadanacb A2143G (78,2 %), nanee cneno-
Bann A2142G (15,7 %) nT2717C (13,6 %). BbisiBneHa BbicOkasi FreTepOreHHOCTb Mexay nccnenoBaHusamu (2= 88,61 %).
My6nvKaLMoOHHOE CMELLIEHNE UCKITIOYEHO MO pesynsTatam TecToB berra n 3rrepa.

BbiBOAbI. STOT MeTaaHaIM3 nokasas, YTo OOLUMIA YPOBEHb PE3UCTEHTHOCTU LUITAaMMOB H. pylori K KnapuTpoMULMHY
B POCCUMCKNX UCCNEOOBaHUSAX, NpoBeaeHHbIX B nepuof ¢ 2009 no 2024 r. ¢ NCNob30BaHNEM MOJIEKYNISIPHO-FEHETU-
Yyeckmx MeTonoB, npesbillaeT 25 %. MpeobnagaHne myTtaummn A2143G COOTBETCTBYET TEHAEHLUMAM, HAONIOAAEMBIM
B cTpaHax tOxHoin n 3anagHoii EBponbl, 4TO NoaYePKMBAET HEOOXOAMMOCTb PEMMOHASILHORO MOJIEKYSIIPHOMO MOHUTO-
pUVHra 1 0GHOBNIEHNS CTPATEMNIA aHTUXENMKODAKTEPHOM TEpanmu.

KnioueBsblie cnoBa: Helicobacter pylori, Poccusi, ycTOMYMBOCTb K aHTUONOTMKAM, KINApPUTPOMULIVH, MeTaaHanna, CucTe-
MaTtn4eckmii 063op

KoHdnukT MHTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMINKTA NHTEPECOB.

Ana uutupoBaHua: AHgpees [.H., XypmatynnuHa A.P., Bopann AO.C., 3aboposckuii A.B., Jlamuna C.B., Abaynxakos C.P., Ky-
yepsBoi 10.A., Maes V.B. XapakTepncTuka KnapuTpoMULNH-PE3NCTEHTHbIX LWTaMMOB Helicobacter pylori B Poccun: cuctema-
TU4ecKkuii 0630p 1 MeTaaHanna. POCCUIACKUIA XXypHaN racTpO3HTEPOIOruK, renatonorum, kononpokronorun. 2025;35(4):60-70.
https://doi.org/10.22416/1382-4376-2025-35-4-60-70

Molecular Characteristics of Clarithromycin-Resistant Helicobacter pylori

Strains in Russia: A Systematic Review and Meta-Analysis
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Aim: to analyze the prevalence of Helicobacter pylori (H. pylori) clarithromycin resistance mutations across the Rus-
sian Federation based on molecular genetic studies.

Materials and methods. A systematic literature review was conducted in accordance with PRISMA 2020 guidelines.
Searches were performed in PubMed, Google Scholar, and the Russian Science Citation Index (RSCI) for studies
published between 1985 and 2025. Analyses focused on point mutations in the 23S rRNA gene, including A2142G
(referred as A2146G), A2143G (referred as A2147G), A2144G, T2182C, and T2717C.

Results. Nine eligible studies encompassing 639 H. pylori isolates (collected between 2009 and 2024) were in-
cluded. The pooled prevalence of clarithromycin resistance based on molecular genetic studies was 25.1 % (95%
confidence interval: 15.7-36.0). The most prevalent mutation was A2143G (78.2 %), followed by A2142G (15.7 %)
and T2717C (13.6 %). Significant heterogeneity was observed among studies (/2 = 88.6 %). No publication bias was
detected via Begg’s and Egger’s tests.

Conclusion. This meta-analysis demonstrated that the pooled clarithromycin resistance rate of H. pylori strains
in Russian studies conducted between 2009 and 2024 using molecular-genetic methods exceeds 25 %. Clarithro-
mycin resistance among H. pylori strains in Russia is primarily driven by the A2143G mutation. These data are high-
ly relevant for the design of local PCR diagnostic systems aimed at promptly identifying clarithromycin resistance

in H. pylori, enabling clinicians to select personalized eradication regimens based on genetic profiles.
Keywords: Helicobacter pylori, Russia, antibiotic resistance, clarithromycin, meta-analysis, systematic review
Conflict of interest: the authors declare no conflict of interest.

For citation: Andreev D.N., Khurmatullina A.R., Bordin D.S., Zaborovskiy A.V., Lyamina S.V., Abdulkhakov S.R., Kucheryavyy
Yu.A., Maev I.V. Molecular Characteristics of Clarithromycin-Resistant Helicobacter pylori Strains in Russia: A Systematic Review

and Meta-Analysis. Russian Journal of Gastroenterology,
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Bseaeunne

Helicobacter pylori (H. pylori) sisnsiercst 4pe3Bbi-
YaiiHO PACHPOCTPAHEHHBIM MATOTEHOM, HH(UIIPOBA-
HUE KOTOPBIM OGJUTATHO TIPUBOAUT K (POPMUPOBAHUIO
XPOHMYECKOTO TACTPUTA, KOTOPbIII MOKET IIPOrPecCH-
poBaTh JI0 TSKEJBIX OCJIOKHEHWIl, TAKUX KaK SI3BEH-
Hast 6oJIe3Hb 1 pak kemyaka [1—3]. IpaaukarmonHas
Tepanus ¢ TpUMeHeHneM KOMOWHAIMN WHTHOUTOPOB
IPOTOHHOM TIOMITbI ¥ aHTHOAKTEPHABHBIX TIPENAPaTOB
MO3BOJISIET Pa3PENIiTh BOCTANUTENbHbIE W3MEHEHUS
B CJHU3UCTON 060JI0YKE >KelryAKa U NpoduiakTupo-
BaTh PasBUTHE TIPEAPAKOBBIX cocrostnuii (aTpoduue-
CKUii TacTpuT, KuIleuHas Meramiasus) [4—6].

Bmecre ¢ TteM pocT aHTHOMOTHKOPE3UCTEHTHOCTH
H. pylori, nabmogaonuiicsi BO BceX PernoHax Mupa,
Ha HACTOSIIUN MOMEHT CYHMTAeTCS OOMIeNPU3HAHHOM
npo6JIeMoil, KOTopasi OrpaHUYNBAET TIPUMEHEHNEe MHO-
TMX W3YYEHHBIX CXEM 3PA[UKAIMOHHON Tepamu [7,
8]. Knapurpomuiins, MakpoJuj, MTPOU3BOIHOE IPU-
TPOMUIIMHA, YKe GoJiee IBYX JECATUIETHI SBISETCS
OHUM M3 AHTHMOMOTUKOB MEpPBOil JIMHUK IPAJAUKAIIN-
OHHOII Teparnu, MCIoJb3yeMbIX /IS JedeHust HH eK-
wan H. pylori [9].

Koncerncyc Maacrpuxt VI (2022 r.) perimamentu-
pyer auddepeHupoBaHHbIN MOAX0/] K HAa3HAYEHUIO
KOHKPETHON CXeMbl 3PAJAUKAIMOHHON Tepanmuu B 3a-
BUCHMOCTU OT YPOBHSI PETHOHATIBHON PE3UCTEHTHOCTH
MHKpOOpraHuaMa K Kaapurpomuimny (mopor — 15 %)
[1, 10]. B macrosimuii MOMEHT TJI0OATbHAST PE3UCTEHT-
Hocte H. pylori K KJIapuUTPOMUIIMHY MOMKET IPEBbBI-
marb 27 % [11]. PesucreHTHOCTH MHKPOOpPraHmu3Ma
K KJIAPUTPOMUIIMHY 3HAYUTEJBHO ACCOIMMPOBAHA
¢ Hea(peKTUBHOCTHIO CXeM IPAJUKAIMOHHON Tepa-
MUY, COMEPKAINX JAaHHBIN aHTHOAKTEPUATBHBIN Tpe-
napat (oruomenue mancos (OII) — 6,97; 95%-HbIit

Hepatology,

Coloproctology. 2025;35(4):60-70. https://doi.

noseputenbubiii unrepsan (95% JAM): 5,23-9,28;
» < 0,001) [12]. B 2018 r. BecemupHas opranusaiiust
3paBOOXPaAHEHNUS OOBSBIIA  KJIAPUTPOMUIIMH-PE3N-
crertHbie mraMMbl H. pylori BBICOKOTIPHOPUTETHBIME
naToreHaMu, TpeOyIomuMu pa3paGoTKU HOBBIX METO-
0B anTubnorukorepanun [13].

Pesucrentrocts H. pylori k KIapuTpOMUIINHY Jie-
TEPMUHUPYETCS TOYEUHBIMH XPOMOCOMHBIMU MYTalll-
SMU B PETrHOHe, KOAUPYIONeM menTumirpancdepasy
(ocHOBHYI0 Mullenb Makpoanzos) B V gomene 23S
pPHK [9, 14, 15]. [lanHble MOJEKYJISPHO-TEHETHYE-
CKUe aJbTepalluy MPUBOISAT K N3MEHEHHI0 KOH(pOpMa-
1 pubOCOM, 4TO B pedyJibTare CHIKaeT apbuHHOCTD
KJIAPUTPOMUIINHA, OTIOCPEAYS] PAa3BUTHE PE3UCTEHTHO-
cru [9, 16] (puc. 1).

Hawbosiee pacnpocTpaHEeHHBIMH MYTAIUSIMHU  SIB-
aaorca A2142G (raxxe ussectHag kak A2146G)
u A2143G (raxoxke umsBectnasi kax A2147G) [9, 16,
17]. Kpowme Toro, takske omucanbl myTarmu A2142C,
A2115G, G2141A, C2147G, T2190C, T2182C,
T2717C, C2195T, A2223G u C2694A, oaHako ux
KJIMHUYECKOE 3HAYeHWe B KOHTEKCTE aHTHOMOTHKOpE-
3UCTEHTHOCTH TOKA He ycTtaHoBjieHo [9, 15, 18].

B Poccuiickoit Degepaiiun, 10 AaHHBIM PaHHUX Me-
TAaHATM30B, OOOOIIUBIIMX PE3YJIbTAThI MCCACIOBAHUI
no 2020 r., mokaszaHo, uTo pesucrentHoctb H. pylori
K KJIAPUTPOMUIIMHY HAXOAUTCSI Ha YPOBHE, HE IPEBbBI-
maroreM 15 % [19, 20]. Bmecre ¢ teM aTi JaHHbIE HYK-
JAIOTCS B aKTyaIM3alluy, BKJIOYAsS CHCTEMATH3AINIO
CTPYKTYPBI MYTAINii, ONPEAENSIONNX PE3NCTEHTHOCTD
H. pylori x xkiapuTpoMUIIMHY B HaIllleil cTpaHe.

Ilespi0  HACTOSAIIETO  CHUCTEMATUYECKOro  00630-
pa W MeTaaHa/IM3a SIBJASETCS O00OOIIEeHNe TaHHBIX
0 YacToTe MyTaIlfil, ONPEAEISIONNX PE3UCTEHTHOCTD
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Pucynox 1. OcHOBHbIe TOUeYHble MyTalluu B JIO-
mene V 23S pPHK H. pylori, cBsizanmble ¢ yCTOIHBO-
CTHIO K KJIAPUTPOMUIINHY. BOCIPOU3BEEHO 110 JIMIEH-
3un Creative Commons Attribution Non-Commercial
License u3 [ Yeon-Ji Kim, Woo Chul Chung. Eradication
Therapy for Helicobacter pylori with Diagnostic Test
for Clarithromycin Resistance. Korean J Helicobacter
Up Gastrointest Res. 2019;19(4):225-230. https://
doi.org/10.7704,/kjhugr.2019.0019]

Figure 1. Major point mutations in domain V
of H. pylori 23S rRNA associated with clarithro-
mycin resistance. Reproduced by license Creative
Commons  Attribution ~ Non-Commercial — License
from [Yeon-Ji Kim, Woo Chul Chung. Eradication
Therapy for Helicobacter pylori with Diagnostic Test
for Clarithromycin Resistance. Korean J Helicobacter
Up Gastrointest Res. 2019;19(4):225-230.  https://
doi.org/10.7704,/kjhugr.2019.0019]

H. pylori x xnapurpomuiuny B Poccuu, 110 JaHHBIM
MOJIEKYISIPHO-TEHETHYEeCKUX MCCJIeI0BAHIH.

MarepuaJjibl 1 METObI

Iouck uccaredosanuii

[Touck mpoBoOAMJICS B COOTBETCTBUU C TPHUHIIU-
namu, pekomengoBanubiMu PRISMA 2020 [21].
B MEDLINE/PubMed, Google Scholar u Poccuii-
CKOM MHJeKce Hayunoro nutuposanns (PHIL) Gbur
MPOBEJIEH TIONUCK HUCCJAEOBAHUI, OMyOTMKOBAHHBIX
B nepuosi ¢ 1 guBaps 1985 r. nmo 20 ampess 2025 .
(BKJIIOUNTENIBHO), Ha OCHOBE aHaJM3a Ha3BaHWil U aH-
HOTAIMii crateil B 9Tux 6Gasax MaHHBIX. /1 momcka
B 6aze manubix PUHIL wucnosb3oBanu cremyiormime
KoMOuHaiuu KJovyesbix caos: Helicobacter pylori,
myraiust A2142G OR A2143G OR A2146G OR
A2147G OR T2717C OR T2182C, pe3ncTeHTHOCTD,
ycroitunBocTh, Poccusi. COOTBETCTBYIOININE TEPMUHbI
HA PYCCKOM ¥ AHTJIMHCKOM sI3bIKAX OBLIM HCIOJb30Ba-
ubl g noncka B Google Scholar u PubMed.

Kpumepuu ombopa uccaedosanuii

Kpurepusimu st mpoBeseHuss MeTaaHATN3a
OBLIN  CJEAYIOIUE: COOTBETCTBYIOIUE Iy6JnKa-
I B PENEH3UPYEMBIX MEPUOIUIECKUX UBTAHUSIX
Ha aHTJIMICKOM MM PYCCKOM SI3bIKAX; IyOJUKAIIH
¢ 1oAPOGHOI ONHUCATENbHON CTATUCTUKON, [03BO-
JISTIONINE BKJIIOYUTH TIOJY4YeHHbIe [JaHHble B MeTaa-
HaJIN3; MCCACJOBAHUS CPEJN B3POCJON TOMYIAINH
NAIMEHTOB; HCCJIEeJOBAaHUs C IHPUMEHEHUEeM MoJie-
KYJISIPHO-TEHETHYECKUX METOJOB OIPEe/eeHus pe-
sucrentnoctu H. pylori. Kpurtepuu HCKIIOUEHUS:
9KCIEepUMeEHTANbHBIE  PAGOThl;  CHCTEMATHYECKUE
0630pbI JTUTEPATYPbI; PETHCTPOBBIE HCCJEIOBAHS;
0630pHbIE CTATbU; CTATHU HA SI3BIKAX, OTJIHYHBIX
OT AHTJIMHCKOrO M PYCCKOTO; MCCJAEJ0BAHUS HA KU-
BOTHBIX; mccyaenoBaHnst ¢ MeHee yeM 10 cayuasmu;
UCCJIE/IOBAHNSI C HEJNOCTYIIHBIMH CTATHCTUYECKUMHU
manobiMu. B ciaydae ay6ampoBaHusi pesyJbTaTOB
B ABYX myGuaukarnusax (U3 pasHbIX WJIN OJHOH U TOi
JKe HIEKTPOHHOI (a3bl JaHHBIX) A OKOHUATETHHO-
ro aHajamsa oTémpasnach oJHa M3 HUX.

Ixecmpaxyus, danvlx

JIBa uccaenosarenss (X.A.P. u A.J1.H.) nesasu-
CUMO [PYT OT APyra U3BJEKJIU [aHHbBIE, UCIIOJIb3Y s
CTaHAapTU3NPOBaHHble (OPMBI. AHATM3UPOBAJICS
rog mnyOJaUKaluu, CTPaHa, 4YacTOTa Pe3UCTEHTHO-
CTH K KJIAPUTPOMHUIMHY, YacTOTA BBISIBJIEHHUS KOH-
KPETHBIX MYyTAluil y KJIAPUTPOMUIIMH-PE3UCTEHT-
HBIX IMITAMMOB, 06UIUII 06beM BBIGOPKH MAIMEHTOB.
JlioOble pas3HOrIacus pa3pemajguch MyTeM OO6CYK-
JeHUsT /10 JOCTI)KeHHs KoHceHcyca. IIporpamma
«Rayyan» oGuserumna c6op u ananuns wHdopMaImm,
craB maaTdopMoit A7t paboThl ¢ JaHHbIMU. Kaskabrii
aBTOP HE3aBUCUMO JPyr OT JAPyra MPOCMATPUBAJ
AHHOTAIMIO Ka’KAOIl CTaTbU, NPUMEHssT KPUTEPUU
BRJIIOYEHUS U MCKA0YeHus. OIleHKa MeTo/10J0TnYe-
CKOTO KauecTBa Ka’KJOTO M3 BKJIOUYEHHLIX B MeTaa-
HaJIU3 UCCIEOBAHUI TTPOBOUIACH C MCITOJb30BAHM-
em Newcastle-Ottawa Scale (NOS).

Cmamucmuueckuil anaius

CraTtuctuveckyio 06paGOTKy [aHHBIX ITPOBO/IM-
JU C WUCIOJb30BAHUEM CIENUATU3NPOBAHHOTO IIPO-
rpamMmmuoro o6ecrieuenuss MedCale 23.2.1 (MedCalc
Software, Bemprnsg) B Microsoft Windows 11
(Microsoft Corp., CIITA). PesyabraTbl TmpeicTas-
JIeHbI B BHJIe OGOOIIEHHON YacTOThI PE3UCTEHTHOCTH
K kaapurpomuiuay (B mporentax) u 95%-ro goBe-
putensnoro unrepBana (95% M), a rtaxxke 0606-
IIEHHO YaCTOTbI KOHKPETHBIX MYTAIUil, OTpeIessIio-
[IUX PE3UCTEHTHOCTh K KJaapurpomutiuuy u 95% .
leTeporeHHOCTb MEXK/JY PA3JNYHBIMU HCCIEIOBAHIS-
MU olleHuBasiach ¢ nomoiibio Q-recta Koxpeiina u re-
cra [?. OrMeyanach 3HAUNTEIbHASI FeTePOTeHHOCTD pe-
syapratoB mpu p < 0,05 m I? > 50. BeposrHOCTDH
HaMuKst yOaMKaMoHHO#  omm6Kn  (myGanKauoH-
HOTO CcMemteHnst) ObLIa OIEHEHA IyTeM MOCTPOCHMUST
BOPOHKOOOPA3HOIl MarpaMMbl PacCesiHus U pacyera
KoppeasmoHHoTo Tecta berra — Masymaapa u Tecra
Jrrepa.
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| WaenT  Yepe3s 6a3bl AaHHbIX |

314 3anuceit BoiseneHo (PubMed, EMBASE, Cochrane,
Google Scholar, RSCI, Scopus)

WUcknioueHo 294 nccnenosanus:

Wpextudmkauus

® 187 HepeneBaHTHbIX UCCNEAOBaHNI
® 47 pybnukaTHbIX UCCNEAoBaHNA

® 46 naboparopHbix HabnoaeHUA

® 14 o6aopos

>

\ 4

OTobpaHo 20 OpUrMHanbHbIX MCCNEeNoBaHNA

CKPUHWHT

Wekniovero 11 ucenepoeanuin (He
)

M KpuTep

\ 4

Bkniouerne

9 opuri wcer
MeTaaHanus

0 B 3TOT

Pucynox 2. [lnarpamma, JleTaansupylonias crpare-
o oTéopa WCCIe0BaHNI

Figure 2. Diagram detailing the study selection
strategy

Pe3yabTaThl

Iouck uccaedosanuil

[Torck B 2JeKTPOHHBIX 0a3axX MJaHHBIX BBISIBUJI
314 HaywHbIX CcTareil Jig JAaJbHENIIero aHaansa.
N3 sroro nysa 294 uccaenoBanus ObLIO MCKIIOYEHO,
MOCKOJIbKY OHU He SIBJISLIUCH OPUTUHAJIbHBIMU KJINHU-
yecknMu uccaegopanuaMu (187 HepereBaHTHBIX HC-
caenoBanuii, 47 ayOJUKATHBIX UccaefoBaHuil, 46 Ja-
6opaTopHbIx Habmoaennii, 14 0630opos). OcraBimmecs
20 uccnenoBanmii GbLIN MPOAHATM3UPOBAHBI JIETATBHO
B COOTBETCTBUU C KPUTEPHUSIMHU BKJIOUEHUS, UTO TPH-
Besqo K uckmovennio 11 pa6or (puc. 2). B wurore
ocraBiecss 9 OPUTHHAJIBHBIX HUCCJeOBAHUN ObLIN
MPU3HAHBI MOAXOASANIMMU U BKJIOYEHbI B HACTOSIIUI
Mmeraanaaus (rtaémr. 1) [22—30].

Xapaxmepucmukxa 6K1104€HHLLX UCCACO08AHULL

B ¢unanbHbIl aHaan3 ObLIO BKJIOUEHO 9 mccre-
JIOBaHMil ¢ cyMMapHbIM aHaau3oM 639 u30/4TOB, BbI-
nonuenHbix B Mockse (n = 2), Canxrt-IlerepGypre
(n = 2), Kasanun (n = 2), Hosocubupcke (n = 1),
Kypcke (n = 1) u Yure (n = 1). B upesanupyionem
KOJIMYECTBE HMCCJAEIOBAHMIT MTPOBOINIACH OIIEHKA MYy-
ranun A2143G (aka A2147G) (n =9) u A2142G (aka
A2146G) (n = 8).

Pezucmenmnocmo H. pylori x xaapumpomuyuny
10 OAHHBIM MOJCKYASAPHO-2EHEMUUECKUX UCCAeO008AHUL

OG6o06I1IeH bl TTOKAa3aTe/b PE3UCTEHTHOCTU K KJia-
PUTPOMUIIMHY B TIPOAHATU3UPOBAHHOM ITyJi€ UCCJIE/I0-
Banuit (2009—2024 rr.) cocrasun 25,17 % (95% JAU:
15,74—35,98) (puc. 3). B amanmuse ucrnosb3oBagach
MoJiesib caydaiiHbiX a(deKToB, Tak Kak Oblia BbISB-
JIeHa 3HAYMTENbHASI TETEPOreHHOCTh MEXK/IY Pe3yJib-
TaTaMHU BKJIIOYEHHDBIX WCCJIEOBAHNN (p < 0,0001;

I* = 88,61 %).

BepositHOCTD Hasmunst MyGJNKAIIMOHHOTO CMeliie-
Hust GbLIA OIlEHEHA MPH MOMOIIM TTOCTPOEHUST BOPOH-
KOOOPa3HO# auarpaMMbl pacCesiHusl, a TaKyKe MeTO-
moM Tecta Derra — Masymmapa u TecTa perpeccuu
Irrepa. [lpn BU3yaabHOM aHain3e BOPOHKOOOPA3HOi
quarpaMMbl paccestaust (puc. 4) cyniecTBEHHON acuM-
METPHUH BBISIBJIEHO He ObL10. [loMUMO 3TOTrO, HaINune
3HAYMMOTO MyOJIUKAIIMOHHOTO CMeIIeHsT ObLIa HC-
KJIIOYEHO 10 pe3yibrataM Tecta berra — Masymaapa
(p = 0,8301) u tecta perpeccun drrepa (p = 0,7210).

Jlst mocsieyioneil XapaKTepUCTUKM JacTOThl MyTa-
LI, ONpeeNsoNuX pesucteHtHocTs H. pylori k xia-
PUTPOMUIIUHY, MbI OTOOPAJH TOJBKO BapHUAIIUH, HCCJIe-
JTOBaHHBIE KaK MUHUMYM B TpeX paboTax u3 OOIIeTo
nysa (ta6u. 2). HauGosee 4acTbIMU MyTallUsIMHU, OIIpe-
JIeJISTIOIME pesucTeHTHOCTD H. pylori k kmapurpoMu-
tuHy B Pocenu, ssumics A2143G (78,19 %; 95% [IU:
66,76—87,77), A2142G (15,75 %; 95% JW: 10,41—
21,95) u T2717C (13,61 %; 95% JAU: 7,00—23,04).

Oocy:kaenne

B nacrogmmnii MOMEHT KJapUTPOMUIIUH-PE3UCTEHT-
Hbie mrammbt H. pylori pacemarpuBaiorest Beemuproit
OpraHu3alueil 3/[paBOOXPaHeHUs] KaK BbICOKOIIPUOPU-
TETHbIE TIATOTEHDI, TpeOyiole pa3paboTKN HOBBIX Me-
To/1oB antubuorukoreparnuu [13]. Meraananus, 0606-
musimi 120 ucciaegoBanuii, MoKasaj, 4TO HaJIUYNE
KJIAPUTPOMUIIMHOBON PE3UCTEHTHOCTU 3HAYUTEHHO
cHmkaerT 3(MGEKTUBHOCTD HPAJAUKAIMOHHON Teparnun
(OI1I = 0,682; 95% AU: 0,636—0,731), naxe B 60/1b-
et Mepe, 4eM HajW4yue METPOHUIA30JI0BON pe3u-
creratnoctn (OIIl = 0,843; 95% JU: 0,810—0,877)
[31]. B ocHoBe MosekyJisipHOro 6asuca pe3aucTeHTHO-
CTH JIE}KAT TOYeYHble XPOMOCOMHBIE MYTAIlMK B PErHO-
He, KoJupyloleM nentuauarpancdepasy B V jpoMeHe
23S pPHK [14, 16].

Hacrostinii MeTaaHaJIu3 MIPOJIEMOHCTPUPO-
Basl, uTO OOOOIIEHHbIN II0KA3aTeJb PE3UCTEHTHOCTH
K KJapUTPOMMIIMHY B Tyje uccaegosanuii (2009—
2024 rr.), IpoaHAIM3UPOBAHHOM C IMPUMEHEHHEM MO-
JIEKYISIPHO-TEHETHIECKUX METO/I0B, coctaBui 25,17 %
(95% HAW: 15,74—35,98). [laHHblil mOKasareab HpU-
MepHO Ha 10 % BbIlie panee omyOJIMKOBAHHBIX MeTa-
aHAIUTHYECKUX PaboT, 060OIIABIINX PE3yJIbTaThl UC-
cJieJoBaHmil, mpoBeeHHBIX 10 2020 r. ¢ mpuMeHEeHNEM
METO/IOB KaK (PEHOTUIIUYECKOI OIIeHKU PEe3UCTEHTHO-
ct, Tak u renorurnmyeckoir [19, 20]. Ilomydyennbie
JlaHHble (PAKTUUYECKU CXOXKH C Pe3yJibTaTaMu HeJIaBHO
omy6simkoBanHoro ucciaenosanuss Hp-EuReg, xoro-
poe mokasano, 4To B EBpore yactoTa ycTOWYMBOCTH
H. pylori x xmapurpoMuiiuny cocrasJjsier 22 % [32].

Hau6Gonee wuactbiMu — MyTalUsiMU,  OINPEJIEJIsIO-
muMn pesucrentHocts H. pylori K KiapuTpoMuiin-
Hy B Poccun, asumics A2143G (78,2 %), A2142G
(15,7 %) n T2717C (13,6 %). O6beKTHBU3HPOBATH
vacrory apyrux myraunii (A2142C, A2143C, A2144G
n T2182C) B poccuiicKoii TOMyJIAIMKM  INTaMMOB
KpaiiHe CJIOXKHO, TaK KaK JIaHHble Bapualliy HccJie-
JIOBAJINCh B eAuHUYHBbIX paborax. CTOUT OTMETUTD,
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Tabauua 1. XapakrepucTuKa BKIIOYEHHBIX MCCAEI0BAHUI
Table 1. Characteristics of included studies

64

KoanuectBo
KoJmuecTso PE€3HCTEHTHBIX Meton
HBOASTOR. 7 | TTAMMOB K KJapH- BbISIBJICHUS HUccaenyembre
Hccaenosanue, roj Topon Number TPOMHUIIUHY, 1 MyTanui MyTaluu NOS
Research, year City 3 Number Method Mutations
of isolates, . . .
n of strains resis- for dete.ctmg under study
tant to clari- mutations
thromycin, n
Cankr- A2142G
Bappimankosa H.B. | Ilerep6ypr 150 60 [I11P (1:?211[263%)’ 6
u z1p., 2009 [22] Saint PCR
Petersburg (%2217[‘;77%)’
A2143G
Jlaze6uuk JI.B. MockBa 62 9 II1IP (A2147G), 6
u ap., 2012 [23] Moscow PCR A2143C,
A2144G
A2142G
Ocunenko M. . Hosocu6upck 50 3 [P (A2146G), 6
u ap., 2012 [24] Novosibirsk PCR A2143G
(A2147G)
A2142G
A6aymxakoB P.A. Kaszanb 62 3 II11P (122211[263%)’ 7
u ap., 2012 [25] Kazan PCR
(A2147G),
T2717C
A2142G
Kanyrum A.A. Kypex ”9 ; TI1IP (%114463%)’ .
u zap., 2016 [26] Kursk PCR (A2147G),
T2182C
A2142G
JIysuna E.B. u mp., Yura 97 10 TP (A2146G), 5
2020 [27] Chita PCR A2143G
(A2147G)
CekBeHNPOBaHIE A2142G
Bodunova N. et al., MockBa 112 927 o Canrepy (A2146G), 7
2024 [28] Moscow Sanger A2143G
sequencing (A2147G)
CaHKT- CekxBeHUpOBaHUE A2142G
Crapkosa /I.A., [Terep6ypr 50 30 1o Canrepy (A2146G), 7
2024 [29] Saint Sanger A2143G
Petersburg sequencing (A2147G)
Kynpusnosa E.A. Kasanb 97 17 [111P A2143G 7
u ap., 2024 [30] Kazan PCR (A2147G)

IIpumeuanue: NOS — Illkara Hooxacn — Ommasa (Newcastle — Ottawa Scale), uncmpymenm 01 OUeHKU Kauecmed He-
PAHOOMUSUPOBAHHDLY UCCALO0BANHUI, UCROLbIYeMbil 6 Memaandaiuzax; TII[P — noiumepasnas uennas peaxyus.
Note: NOS — Newcastle — Ottawa Scale, a tool for assessing the quality of non-randomized studies used in meta-analyses;

PCR — polymerase chain reaction.

4TO B JuTeparype (PaKTHUeCKu OTCYTCTBYIOT TOJ00-
Hble paGoThl, JAHHbIE O YACTOTE MYyTallUil, OIperes-
IOIUX pesucTeHTHOCTb H. pylori K KIapuTpoMuIMHY
B KOHKPETHDBIX TIOIYJISAINAX U CTPaHaX.

B Typuun uame Bcero OblTa BbISBJIEHA MyTa-
s A2143G (41,3 %), a B 15,2 % cayuyaeB Haxo-
quan myTainuio A2142G [33]. Omnako B Mcnanun
MpeuMyIecTBeHHO BcTpedaercss myTanuss A2143G
(85,3 %), B T0 Bpema kak Bapuanus A2142G GbLia
o6Hapy:KeHa JUIIb B HeGOJIbIIOM MPOIIEHTE CJAyYaeB
(8,8 %) [34]. B kxpymHOM wucC/Ie[0BaHUM, MPOBO-
nuineMcst B Vtanun Ha npoTsskeHun 15 jet, ObLIo

ormeueHo npeoGaaganue myrtanun A2143G (71 %),
a myranus A2142G Gblia BbisiBieHa B 15,7 % ciy-
yaes [35]. Bmecre ¢ TeM MeraaHasin3, 1MPOBeJeH-
Hbiif B Vpane, mokasaj, 4To B JaHHON cTpaHe Ha-
6JTI01aeTCsT TPUMEPHO 3IKBUBAJIEHTHBIN TMPOIEHT
gactorel mytauun A2142G (17,8 %) n HECKOIBKO
G6omee muskmit myranmum A2143G (59,1 %) [36].
B adpuraHckux cTpaHax, MO JaHHBIM IMOCJAEIHE-
ro cucreMarnueckoro o63opa (2025 r.), mao6opor,
HECKOJIBKO dYallle Cpean KJIapUTPOMUIMH-PE3H-
CTEHTHBIX MITAaMMOB JOMUHUpPYyeT Bapuant A2142G

(34 %) [37].
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BapbiwHukosa H.B. n ap. 2009  |—
JNaze6Huk J1.6. n ap. 2012 —

OcuneHko M.®. u ap. 2012 — —f —

Abaynxakos P.A. n gp. 2012 —
KanyruH A.A. n gp. 2016 —
INysvHa E.B. v ap. 2020 —
Bodunova N. et al. 2024 —
Crapkosa [J.A. un ap. 2024 —
KynpusiHoea E.A. u ap. 2024 —

Total (random effects) -

] ! | ! ]
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Pucynox 3. O6o6mientast yactota H. pylori-u30/s1T0B, PE3UCTEHTHBIX K KIAPUTPOMUIINHY, TI0 TAHHBIM MOJIe-

KYJAPHO-TEHETUYECKUX I/ICCJICI[OB&HI/IfI

Figure 3. Generalized frequency of clarithromycin-resistant H. pylori isolates according to molecular genetic

studies
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Figure 4. Funnel plot for assessing the likelihood of publication bias
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Tab6auua 2. O60061eHHAS YaCTOTA MYTAIUil, ONPE/EJISIONNX Pe3ncTeHTHOCTD H. pylori Kk Kiaputpo-

muinHy B Poccun

Table 2. Generalized frequency of mutations determining resistance of H. pylori to clarithromycin

in Russia
Komrecrso 0O0600n1eHHAg YacTOTA
Myranusa resa 23S pPHK HCCJIe/JOBaHUl, n 959, 1 ’ T'ereporennocts, I?
23S rRNA gene mutation Number Ersilad] iz uoenc 95% CI Heterogeneity, I?
of studies, n q Y ©
A2142G (aka A2146G) 8 15,75 (10,41—21,95) 6,23 %
Henpumernumo
A2142C 1 3,70 (0,09-18,97) Not applicable
A2143G (aka A2147G) 9 78,192 (66,76—87,77) 60,53 %
Henpumenumo
RAIERIC ! v Not applicable
Hemnpumernumo
BAE 1 v Not applicable
Henpumernumo
T2182C 1 42,86 (9,90—81,60) Not applicable
T2717C 3 13,61 (7,00—23,04) 60,12 %

Tab6auua 3. O6001IEHHAS YaCTOTa MYTAINi, OTNPEIESIONNX Pe3UCTeHTHOCTD H. pylori K Kiaputpo-

MUIIMHY B Pa3HbIX CTpaHaX

Table 3. Generalized frequency of mutations determining resistance of H. pylori to clarithromycin

in different countries

Peruon, T uccienosanusi / Region, type of research
Typuus HUcnanusa Nramus Hpan Adpuka
I\’Izggugls;l_rle;{{a }:?fgg Turkey Spain Italy Iran Africa
23S rRNA [33] [34] [35] [36] [37]
gene MeTaanaims HUccaenosanune | UccaexoBanue | UccaemoBanue Meraanams | Meraanams
mitation | " Neta | Mommon | woonmon | wpormon | Miere™ | Mt
analysis of isolates of isolates of isolates analysis analysis
(aka A2146G) | 17 % 15,2 % 8,8 % 15,7 % 17,8 % 3%
Ghaaouzc) | 782% 41,3 % 85,3 % % 61 % 0%
HeT JJaHHBIX HeT JJaHHBIX HET JaHHBIX HET JAHHBIX G o
BALAG no data no data no data no data 6,2 % 13 %
3 & 3 HET JTaHHBIX HET JAHHBIX o
T2182C 13,6 % 4,3 % 5,9 % no data o data 44 %

CoBpeMeHHbIe PEKOMEH/IAINHT, BKII0Yast KOHCEHCYC
Maactpuxt VI (2022 1.), permamentupyior audde-
PEHIIMPOBAHHBIN MOAXO0/[ K BLIOOPY CXEMbI 3PajinKa-
[MOHHOIl Tepanuu B 3aBUCUMOCTU OT YPOBHS PErwo-
HAJbHON PE3UCTEHTHOCTH MUKPOOPTAHN3Ma, B TIEPBYIO
ouepesib K KJIAPUTPOMUIIUHY, U JIOKAJBHBIX IAHHDBIX
06 3(PDEKTUBHOCTH PA3JINYHBIX PEKUMOB IPAIUKA-
nuonHoii tepanuu [1]. HepaBuuii Metaananus mpoje-
MOHCTPUPOBaJ, 4TO pesucrentnocts H. pylori k kia-
PUTPOMUIIMHY B HACTOSIIMHA MOMEHT IpeBbimaer 15 %
MOpOr, YCTAaHOBJEHHBIN KOHCEHCycOM MaacTpuxT
VI (2022 r.), 4T0 JUMHUTHpPYET IPUMeHEHUe KJIaCCU-
YecKOW TPOIHON Tepanuu B Haieil monyJsiun [38].
ITO COOTBETCTBYET IMO3UIIUU CAMBIX IMOCTEIHUX KJIHU-
nuvecknx pexkomenganuii PTA 1 HCOUM (2022 r.).

CorylacHO 9TUM DPEKOMEH[AIMSIM BCEM MAIUeHTaM
C TIOJIOKUTETbHBIME PE3yJIbTaTaMU TECTUPOBAHUS HA WH-
dexmmo H. pylori m TOKA3aHUsSIMU VTSI TIPOBEIEHST

9PAJMKAIMOHHOI Tepany B KayecTBe Teparuy epBOii
JINHUH, 06eCTIeYNBAIOIIEN BbICOKHIA ITPOIEHT PAJIKAI I
MHQEKINH, cIefyeT Ha3HAuUTDb 110 BBIGOPY Ha 14 mHei
OJINH U3 CJICYIONUX PEKUMOB: CTAHIAAPTHYIO TPOHHYIO
TEeparuio, YCUJIEHHYI0 BUCMYTa TPUKAJUS TUIUTPATOM;
KJIACCUYECKYIO YETBIPEXKOMIIOHEHTHYIO TEPAINHIO C BHC-
MYTOM TPUKAJIMS TUIUTPATOM; KBa[poTepario 6e3 mnpe-
apaToB BHUCMYTa, KOTOpas BKJIOYAET CTAHIAPTHYIO
Tpoitnyio Tepanwio [39]. B kadectBe omrummsanuu
apdexTuBHOCTN JIOMYyCKAETCST  JIOTIOJHUTENbHOE Ha-
3HaveHne pebamunuzaa [39]. B 1Byx He3aBUCHMBIX Me-
TaaHAIM3aX, TIPOBE/ICHHBIX B MOIYJISINAX PAa3TMYHbIX
cTpaH, ObLIO TOKA3aHO, YTO BKJIOYEHUE peOGAMUITH/IA
B COCTaB 3PAJNKAIMOHHON Teparuu JOCTOBEPHO TI0-
poimaer sdpdexrunocts aevenns (Ol = 1,74; 95%
J: 1,19—2,53 u OUI = 1,75; 95% AW: 1,31—2,34)
[40, 41]. Tlocnemumii MertaaHaans, OOOOGIMUBIINI
6 kouTposiupyeMbiX paboT, NpoBejeHHbIX B Poccuu,
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Hokasaj, 4To Jo0aBJjieHue peOaMUIINAA B CXeMbl dpa-
JMIUKAIIMK TOCTOBEPHO TOBbIIaeT 3(EHEKTUBHOCTD Jie-
venust 'y H. pylori-uadunupoBaHHbIX HaINEHTOB
(Ol = 2,16; 95% [AN: 1,27—3,68) [42]. Hosble gan-
Hble CBH/IETEJIbCTBYIOT O TOM, 4TO Jo6aBieHue peda-
MUNHUZa B KauecTBe TISITOTO KOMIIOHEHTA — Hapsay
CO CTaHJapTHOW TPOWHON Tepamueil U BUCMYTOM —
MO3KeT JIOTIOJTHUTEJbHO TOBBICUTH yPOBEHb 3paJINKa-
un 10 Gostee yeM 95 % [43, 44]. CoorBercrByIorne
JlaHHbIe OBLTH TpejcTaBieHbl B 2024 r. Ha KOH(epeH-
un EBporneiickoii rpymibl o usyuenuio Helicobacter
n mukpo6uorer B [lopry (ITopryramms) [44], a Tak-
JKe Ha 3aceflaHuy IKCIIEPTHOTO COBETA 110 TaCTPUTY
B Mockse (Poccus) [43].

B Mertaananuse mMeeTcs HECKOJIBKO HEIOCTATKOB.
B wactHOCTH, OOMUIl Ty NTPOAHAIN3UPOBAHHBIX
U30JIATOB OTHOCUTEJIHHO HEGOMbIIOl B CpaBHEHUU
C METAaHATUTUYECKUMHU PAbOTaMU TaKOTO Xapak-
Tepa, MPOBEJEHHBIMEH BO MHOTMX cTpaHaxX EBporbl,
Cesepnoit AMepukn u Asuu. [lommmo aToro, nmeeTcs
CYLIeCTBEHHAs] TeTEePOreHHOCTb MEXKIY BKJIOUEHHDI-
MU WCCJEOBAaHUSMH, 3aKIIOYAIIasics B IHPOKOM
CIIEKTpe ollpezieisieMbIX MyTaluii. Bmecre ¢ teM arto
nepBasg paGora MOJOGHOTO [U3aifHa, MO3BOJIIOMIAS
0ObEKTUBH3NUPOBATD MOJIEKYISIPHO-TEHETHYECKYIO
CTPYKTYPY KJIapPUTPOMUITMH-PE3UCTEHTHBIX ITAMMOB
H. pylori B Poccuun. TlojyueHHbie gaHHbBIE SIBJSI-
I0TCSI  PEIEBAHTHBIMU TSI Pa3pabOTOK  JIOKATHHBIX
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Molecular Characteristics of Clarithromycin-
Resistant Helicobacter pylori Strains in Russia:
A Systematic Review and Meta-Analysis
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Aim: to analyze the prevalence of Helicobacter pylori (H. pylori) clarithromycin resistance mutations across the Rus-
sian Federation based on molecular genetic studies.

Materials and methods. A systematic literature review was conducted in accordance with PRISMA 2020 guidelines.
Searches were performed in PubMed, Google Scholar, and the Russian Science Citation Index (RSCI) for studies
published between 1985 and 2025. Analyses focused on point mutations in the 23S rRNA gene, including A2142G
(referred as A2146G), A2143G (referred as A2147G), A2144G, T2182C, and T2717C.

Results. Nine eligible studies encompassing 639 H. pylori isolates (collected between 2009 and 2024) were in-
cluded. The pooled prevalence of clarithromycin resistance based on molecular genetic studies was 25.1 % (95%
confidence interval: 15.7-36.0). The most prevalent mutation was A2143G (78.2 %), followed by A2142G (15.7 %)
and T2717C (13.6 %). Significant heterogeneity was observed among studies (/> = 88.6 %). No publication bias was
detected via Begg’s and Egger’s tests.

Conclusion. This meta-analysis demonstrated that the pooled clarithromycin resistance rate of H. pylori strains
in Russian studies conducted between 2009 and 2024 using molecular-genetic methods exceeds 25 %. Clarithro-
mycin resistance among H. pylori strains in Russia is primarily driven by the A2143G mutation. These data are high-
ly relevant for the design of local PCR diagnostic systems aimed at promptly identifying clarithromycin resistance
in H. pylori, enabling clinicians to select personalized eradication regimens based on genetic profiles.

Keywords: Helicobacter pylori, Russia, antibiotic resistance, clarithromycin, meta-analysis, systematic review
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Llenb: cnctematnsnpoBaTb JaHHbIE O YACTOTE MyTaLMii, aCCOLMMPOBAHHbLIX C PE3UCTEHTHOCTLIO Helicobacter pylori
K KJIapUTpOMULMHY, Ha Tepputopun Poccuiickon depepaumn no pesynstataMm MOSIEKYSIIPHO-reHeTUYECKMX Uccneno-
BaHWN.

Martepuanbl u metoapbl. B cootBeTCTBUM C pekomeHaaumamu PRISMA 2020 npoBefeH CUCTEMATUYECKUIA MOUCK My-
onukaumii B 6a3ax gaHHbIx PubMed, Google Scholar n PUHLL 3a nepmop, ¢ 1985 no 2025 rogpl. B meTaaHanna BkIO-
YeHbl AEeBATb OPUrMHaNIbHbIX NCCNEA0BaHNM, COOTBETCTBYIOLUMX KPUTEPUAM 0TOOpPa, C 06LLlel Boibopkon 639 naons-
TOB H. pylori. OCHOBHOE BHMMaHWe yaeneHo pacnpoCcTpaHeHHOCT MyTaumii B reHe 23S pPHK, Bkntovas A2142G (aka
A2146G), A2142C, A2143G (aka A2147G), A2143C, A2144G, T2182C, T2717C.

Pe3yneratbl. Bbuin BIOYEHbI OEBATbL MOAXOASALLIMX UCCNEA0BaHUM, oxBaTbiBalowmx 639 msonatoB H. pylori (co-
OpaHHbIX B nepmog ¢ 2009 no 2024 r.). O6006LLeHHas YacToTa Pe3UCTEHTHOCTU H. pylori K KnapUTPOMULIMHY COCTaBuna
25,17 % (95% OW: 15,74-35,98). Hanbonee pacnpocTpaHeHHoM MyTaulmen okasanacb A2143G (78,2 %), nanee cneno-
Banm A2142G (15,7 %) nT2717C (13,6 %). BbisiBneHa BbicOKasi reTeporeHHOCTb Mexay nccnenoBaHusamu (2= 88,61 %).
My6nnkaLMOHHOE CMELLLIEHNE NCKITIOYEHO MO pe3ysbTaTtam TecToB berra u Srrepa.

BbiBOAbl. ITOT MeTaaHa/IM3 Mokasas, YTo OO YPOBEHb PE3NUCTEHTHOCTU LUTAMMOB H. pylori K KNnapuUTpOMULIMHY
B POCCUICKNX MCCNneaoBaHusx, NnpoBeaeHHbIxX B nepuom ¢ 2009 no 2024 r. ¢ UCnonb30BaHNEM MOJEKYISPHO-TrEHETU-
Yeckux MeToaoB, npesbillaeT 25 %. MNpeobnagaHne mytaumm A2143G COOTBETCTBYET TEHAEHLMSM, HabnaaeMbIM
B cTpaHax IOxHom n 3anagHoii EBponbl, YTO NoaYepPKMBAET HEOOXOAMMOCTb PErMOHASIbHOrO MOJSIEKYSIPHOIO MOHUTO-
pVIHra 1 0OHOBNEHWSI CTPATErNIA aHTUXENIMKODAKTEPHON Tepanuu.

KnioueBsblie cnoBa: Helicobacter pylori, Poccusi, yCTOMYMBOCTb K aHTUONOTUKAM, KNapUTPOMULIVIH, METaaHanns, CUcTe-
MaTmnyeckumin 063op

KoH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana uutupoBanua: AHpopees [.H., XypmatynnuHa A.P., Bopaun O.C., 3aboposckuii A.B., Jlamuna C.B., Abaoynxakos C.P., Ky-
yepsebi O.A., MaeB W.B. XapakTtepucTtuka KnapuTpoMULMH-PE3NCTEHTHBIX WTammoB Helicobacter pylori B Poccun: cuctema-
TU4eckuii 0630p 1 MeTaaHanna. POCCUIACKUIA XXypHan racTpoaHTepooruu, renartonorum, kononpokronorun. 2025;35(4):60-70.

https://doi.org/10.22416/1382-4376-2025-35-4-60-70

Introduction

Helicobacter pylori (H. pylori) is an ex-
tremely widespread pathogen. Infection with
this bacterium inevitably leads to the develop-
ment of chronic gastritis, which can progress
to severe complications such as peptic ulcer
disease and gastric cancer [1—3]. Eradication
therapy, which combines proton pump inhib-
itors with antibacterial agents, helps resolve
gastric mucosa inflammation and prevents
the development of precancerous conditions,
including atrophic gastritis and intestinal
metaplasia [4—6].

However, the increasing H. pylori antibi-
otic resistance, observed globally, is recog-
nized as a major challenge now limiting the
effectiveness of most of established eradica-
tion regimens [7, 8]. Clarithromycin, a mac-
rolide antibiotic and erythromycin deriva-
tive, has been one of the first-line agents of
H. pylori eradication therapy for more than
two decades [9].

The Maastricht VI Consensus (2022) re-
commends selecting specific eradication reg-
imens based on the regional level of H. py-
lori resistance to clarithromycin, with a
threshold of 15 % [1, 10]. Today, global
clarithromycin resistance may exceed 27 %
[11]. Resistance is strongly associated with
failure of clarithromycin-based regimens
(OR = 6.97; 95% CI: 5.23—9.28; p < 0.001)

[12]. In 2018, the World Health Organization
classified clarithromycin-resistant H. pylo-
ri among high-priority pathogens requiring
the development of new antimicrobial strat-
egies [13].

H. pylori resistance to clarithromycin is
primarily caused by point mutations in the re-
gion encoding the peptidyl transferase center
(the main macrolide target) within domain V
of the 23S rRNA gene [9, 14, 15]. These mo-
lecular changes lead to structural alterations
in the ribosome, reducing clarithromycin
binding affinity and ultimately resulting in
antibiotic resistance (Fig. 1) [9, 16].

The most common mutations are A2142G
(also referred to as A2146G) and A2143G (also
referred to as A2147G) [9, 16, 17]. Other mu-
tations have also been described — including
A2142C, A2115G, G2141A, C2147G, T2190C,
T2182C, T2717C, C2195T, A2223G, and
C2694A — although their clinical significance
regarding H. pylori resistance to clarithromy-
cin remains uncertain [9, 15, 18].

Earlier meta-analyses of Russian studies pub-
lished up to 2020 reported that the prevalence
of H. pylori resistance to clarithromycin in the
Russian Federation did not exceed 15 % [19, 20].
However, these findings require updating and
clarification, particularly regarding the mutation
profile responsible for resistance in this region.
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Figure 1. Major point mutations in domain V
of H. pylori 23S rRNA associated with clarithro-
mycin resistance. Reproduced by license Creative
Commons  Attribution ~ Non-Commercial — License
from [Yeon-Ji Kim, Woo Chul Chung. Eradication
Therapy for Helicobacter pylori with Diagnostic Test
for Clarithromycin Resistance. Korean J Helicobacter
Up Gastrointest Res. 2019;19(4):225-230.  https://
doi.org/10.7704,/kjhugr.2019.0019]

Pucynox 1. OcHOBHbIE TOYEUHBIE MYTAI[MH B JI0-
mere V 23S pPHK H. pylori, cBsizanHble ¢ yCTONYNBO-
CTHIO K KJIAPUTPOMUIINHY. BOCHPOM3BENEHO 1O JIHIEH-
sun Creative Commons Attribution Non-Commercial
License u3 [ Yeon-Ji Kim, Woo Chul Chung. Eradication
Therapy for Helicobacter pylori with Diagnostic Test
for Clarithromycin Resistance. Korean J Helicobacter
Up Gastrointest Res. 2019;19(4):225-230. https://
doi.org/10.7704,/kjhugr.2019.0019]

The aim of this systematic review and me-
ta-analysis is to analyze the prevalence of
H. pylori clarithromycin resistance mutations
across the Russian Federation based on molecu-
lar genetic studies.

Materials and methods

Literature search

The literature search was conducted in ac-
cordance with PRISMA 2020 recommendations
[21]. Publications from January 1, 1985, to
April 20, 2025, were retrieved through system-
atic searches in MEDLINE/PubMed, Google
Scholar, and the Russian Science Citation Index
(RSCI). Titles and abstracts were screened us-
ing keyword combinations such as Helicobacter
pylori, mutation A2142G OR A2143G OR
A2146G OR A2147G OR T2717C OR T2182C,
resistance, Russia. Both Russian and English
keywords were used across all databases.

Inclusion and exclusion criteria

Studies were eligible for inclusion if they
met the following criteria: 1) peer-reviewed ar-
ticles published in English or Russian; 2) avail-
ability of descriptive statistics suitable for me-
ta-analysis; 3) adult patient populations; and
4) use of molecular genetic methods for identi-
fying H. pylori resistance. Exclusion criteria:
experimental laboratory studies; systematic
reviews; registries; narrative reviews; non-En-
glish/Russian language papers; animal studies;
case series with fewer than 10 subjects; missing
statistical data. In cases of duplicate reporting,
only one version was included.

Data extraction

Two independent reviewers (K.A.R. and
A.D.N.) extracted data using standardized
forms. Extracted variables included publica-
tion year, location, total number of isolates,
prevalence of clarithromycin resistance, and
frequencies of specific mutations. Conflicts
were resolved by discussion. The Rayyan web
application facilitated data screening and ex-
traction. Methodological quality was assessed
using the Newcastle-Ottawa Scale (NOS).

Statistical analysis

Statistical analysis was conducted using
MedCalc 23.2.1 (MedCalc Software, Belgium)
on Microsoft Windows 11 (Microsoft Corp.,
USA). Pooled resistance rates and 95 % confi-
dence intervals (95% CI) were calculated using
a random-effects model due to observed het-
erogeneity. Heterogeneity was assessed with
Cochran’s Q test and the I? statistic, with sig-
nificance set at p < 0.05 and I? > 50 % indi-
cating substantial heterogeneity. Publication
bias was assessed using funnel plots along with
Begg — Mazumdar and Egger’s tests.

Results

Study selection

A total of 314 articles were initially identi-
fied. After screening, 294 studies were exclud-
ed due to irrelevance (n = 187), duplication
(n = 47), being laboratory studies (n = 46) or
reviews (n = 14). Of the remaining 20 articles,
11 were excluded following full-text evalua-
tion, leaving 9 studies for meta-analysis (Fig. 2,
Table 1) [22-30].

Characteristics of included studies

The included studies (n = 9) encompassed
a total of 639 H. pylori isolates collected be-
tween 2009 and 2024 from six Russian cities:
Moscow (n = 2), St. Petersburg (n = 2), Kazan
(n = 2), and one each from Novosibirsk, Kursk,
and Chita. The most assessed mutations were
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| Identification of studies via databases |

314 records identified (PubMed, EMBASE, Cochrane,
Google Scholar, RSCI, Scopus)

294 excluded studies:

Identification ‘

187 irrelevant records
47 duplicates

46 laboratory studies
14 reviews

-

|

\ 4

20 original studies assessed for eligibility

| | Screening

11 studies excluded (did not meet the inclusion
criteria)

>

Inclusion

Y

9 original studies included in this meta-analysis

|

Figure 2. Diagram detailing the study selection
strategy

Pucynox 2. JluarpamMma, J€Talu3upyomast crpare-
ruio 0T60pa MCCJe/J0BaHmi

A2143G (also referred to A2147G, n = 9) and
A2142G (also referred to A2146G, n = 8).

H. pylori resistance to clarithromycin
according to molecular genetic studies

The pooled prevalence of clarithromycin re-
sistance based on molecular genetic studies was
25.17 % (95 % CI: 15.74—35.98) (Fig. 3).

A random-effects model was used due to
high heterogeneity (I? = 88.61 %; p < 0.0001).
Funnel plot analysis (Fig. 4) showed no signifi-
cant asymmetry, and publication bias was ruled
out using Begg’s (p = 0.8301) and Egger’s tests
(p = 0.7210).

To characterize mutation frequency, only
mutations reported in at least three studies
were analyzed. The most frequent mutation
was A2143G (78.19 %; 95% CI: 66.76—87.77),
followed by A2142G (15.75 %; 95% CI: 10.41—
21.95), and T2717C (13.61 %; 95% CI: 7.00—
23.04) (Table 2).

Discussion

Clarithromycin-resistant H. pylori strains
are currently designated by the WHO as high-
priority pathogens requiring novel therapeutic
approaches [13]. A prior meta-analysis of
120 studies found that clarithromycin resistance
significantly = reduced eradication therapy
effectiveness (OR = 0.682; 95% CI: 0.636—
0.731), more so than metronidazole resistance

(OR = 0.843; 95% CI: 0.810—0.877) [31]. The
molecular basis of resistance is based on point
chromosomal mutations in the region encoding
peptidyl transferase in domain V of 23S rRNA
[14, 16].

The present meta-analysis demonstrated that
the pooled rate of clarithromycin resistance in
the pool of studies (2009—2024) analyzed using
molecular genetic methods was 25.17 % (95%
CI: 15.74—35.98). This rate is approximately
10 % higher than previously published meta-
analytic studies that summarized the results
of studies conducted up to 2020 using both
phenotypic and genotypic resistance assessment
methods [19, 20]. The findings are similar to
those of the recently published Hp-EuReg study,
which showed that in Europe the incidence of
H. pylori resistance to clarithromycin is 22 % [32].

The  predominant  resistance-associated
mutations in Russian H. pylori strains were
A2143G (78.2 %), A2142G (15.7 %), and
T2717C (13.6 %). It is extremely difficult to
objectify the frequency of other mutations
(A2142C, A2143C, A2144G and T2182C) in
the Russian population of strains, since these
variations were studied in isolated studies. It
is worth noting that in the literature there are
virtually no such studies, data on the frequency
of mutations that determine the resistance of
H. pylori to clarithromycin in specific popu-
lations and countries.

In Turkey, the most frequently detected
mutation was A2143G (41.3 %), while A2142G
was found in 15.2 % of cases [33]. However,
in Spain, the predominant mutation was
A2143G (85.3 %), while the A2142G variation
was found in only a small percentage of cases
(8.8 %) [34]. In a large study conducted in Ttaly
over 15 years, the prevalence of A2143G was
noted (71 %), while A2142G was detected in
15.7 % of cases [35]. However, a meta-analysis
conducted in Iran showed that this country has
an approximately equivalent percentage of the
frequency of A2142G mutation (17.8 %) and a
slightly lower frequency of A2143G mutation
(59.1 %) [36]. In African countries, according
to the latest systematic review (2025), on the
contrary, the A2142G variant is somewhat
more common among clarithromycin-resistant
strains (34 %) [37].

Current clinical guidelines, including the
Maastricht VI Consensus (2022), recommend
a differentiated approach to selecting
H. pylori eradication regimens based on regional
antimicrobial resistance rates — especially to
clarithromycin — and local effectiveness data
[1]. A recent meta-analysis has demonstrated
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Table 1. Characteristics of included studies

Tabauua 1. XapakrepucTuKa BKIIOYEHHBIX MCCAEI0BAHUI

Number
of strains resis- Method
Number tant to clari- for detecting Mutations
Research, year g 5 thromycin, n :
City of isolates, n mutations under study
Hccaedosanue, Topoo Koauuecmeo L e Memoo Hccaedyemovie NOS
200 P pe3ucmenmmuolx Yy
u3onamos, n 6vLA6eHUA Mymauuu
wmammoe Jsom——
K Kaapu- Y
mpomuuuny, n
Saint A2142G
Baryshnikova N.V. Petersburg PCR (A2146G),
150 60 A2143G 6
et al., 2009 [22] Canxm- I[P
Ilemepbype (A2147G),
poyp T2717C
A2143G
Lazebnik L.B. et al., Moscow 62 9 PCR (A2147G), 6
2012 [23] Mockesa 111[P A2143C,
A2144G
A2142G
Osipenko M.F. et al., | Novosibirsk 50 3 PCR (A2146G), 6
2012 [24] Hosocubupck aip (A2143G)
A2147G
A2142G
Abdulkhakov R.A. Kazan PCR AZIAGGS),
et al., 2012 [25] Kazano 2 g [P LB 7
v (A2147G),
T2717C
A2142G
Kalugin A.A. et al., Kursk PCR (A2146G),
2016 [26] Kypex ) d [P RALSE .
yp (A2147G),
T2182C
A2142G
Luzina E.V. et al., Chita 27 10 PCR (A2146G), 5
2020 [27] Yuma 111[P A2143G
(A2147G)
Sanger A2142G
Bodunova N. et al., Moscow 12 27 sequencing (A2146G), 7
2024 [28] Mockesa Cexsenuposarnue A2143G
no Canzepy (A2147G)
Saint Sanger A2142G
Starkova D.A., Petersburg 50 30 sequencing (A2146G), 7
2024 [29] Canxm- Cexeenuposarnue A2143G
ITemepbype no Canzepy (A2147G)
Kupriyanova E.A. Kazan 97 17 PCR A2143G 7
et al., 2024 [30] Kazanv I[P (A2147G)

Note: NOS — Newcastle — Ottawa Scale, a tool for assessing the quality of non-randomized studies used in meta-analyses;
PCR — polymerase chain reaction.
Hpumeuanue: NOS — Illxara Hvioxaca — Ommasa (Newcastle — Ottawa Scale), uncmpymenm 0as oyenxu xauecmed
HePAHOOMUIUPOBAHHBIX UCCIE0068AHUN, UCNOIL3YEeMbLI 6 Memaanaiusax; ITI[P — noiumepasnas uennas peaxuyus.

that clarithromycin resistance in H.

pylori

positive for H. pylori: standard triple therapy

exceeds the 15 % threshold established by
Maastricht VI now, which limits the use of
classical triple eradication therapy in the
Russian population [38]. This aligns with the
latest national clinical recommendations by the
Russian Gastroenterological Association and the
Scientific Society for the Study of the Human
Microbiome (2022), which suggest several
14-day first-line regimens for patients testing

enhanced with bismuth potassium dicitrate;
classic  bismuth-based quadruple therapy;
and non-bismuth-based quadruple therapy
[39]. These regimens may also be optimized
by the addition of rebamipide [39]. Two
independent meta-analyses have shown that
including rebamipide significantly increases the
effectiveness of eradication therapy (OR = 1.74;
95% CI: 1.19—2.53; and OR = 1.75; 95% CI:
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Figure 3. Generalized frequency of clarithromycin-resistant H. pylori isolates according to molecular genetic

studies
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Figure 4. Funnel plot for assessing the likelihood of publication bias
Pucynox 4. BopoHKoOGpasHast uarpaMMa PACCEsSTHUsT JJIsI OLEHKH BEPOSITHOCTU HAJNYMST Iy OIHKAIMOHHOTO

cMenieHnnAa
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Table 2. Generalized frequency of mutations determining resistance of H. pylori to clarithromycin

in Russia

Tab6auua 2. O60061IeHHAS YaCTOTa MYTAIMil, OTPEIESTIONNX Pe3UCTeHTHOCTh H. pylori K KiapuTpo-

muiinay B Poccun

66

235 rRNA gene mutation Number of studies, n| Pooled frequency, 95% CI ey, 1
Mymauus 2ena 23S pPHK Koxuuecmso OGoGuennan uacmoma, TI'emepozennocmo, I?
ymay, p uccaiedoeanuil, n 95% AH P ’
A2142G (aka A2146G) 8 15.75 (10.41—21.95) 6,23 %
A2142C { 3.70 (0.09—18.97) Not applicable
EeNPUMEHUMO
A2143G (aka A2147G) 9 78.192 (66.76—87.77) 60,53 %
A2143C 1 0 I;Ilot applicable
EenPUMEHUMO
A2144G 1 0 Zot applicable
EeNPUMEHUMO
T2182C { 42.86 (9.90—81.60) Mot applicable
ENPUMEHUMO
T2717C 3 13.61 (7.00—23.04) 60,12 %

Table 3. Generalized frequency of mutations determining resistance of H. pylori to clarithromycin

in different countries

Ta6.auua 3. O6061eHHAsT YacTOTa MyTallyil, OIPe/IesISIoNNX pe3ucTeHTHoCTb H. pylori x kiapurpo-

MHUIMHY B pa3HbIX CTpaHaX

Region, type of research / Pezuon, mun uccaedosanus
23S rRNA Russia Turkey Spain Italy Iran Africa
gene Poccus Typuus Hcnanusa Hmanus Hpan Adgppuxa
mutation [33] [34] [35] [36] [37]
Mymayus Study Study Study
eena 23S anMa?tzis of isolates of isolates of isolates ai\l’;(latzs anMafl:tzis
pPHK ¥y Hccaedoesanue | Hccaedoeanue | Hecaedoeanue ¥ y
Memaanaaus Memaanaaus | Memaanaaus
usosamos u3zoaamoe u3zoaamose
A2142G 9 9 o o o 0
(aka A2146G) 15.7 % 15.2 % 8.8 % 15.7 % 17.8 % 34 %
A2143G o, ) o, o, [ o,
(aka A2147G) 78.2 % 41.3 % 85.3 % 71 % 59.1 % 40 %
no data no data no data no data o o
A2144G Hem Oamumvlx | Hem Oanmvixa Hem OaHHbLX Hem OaHHbLY 6.2 % 13 %
9 o o no data no data o
T2182C 13.6 % 4.3 % 5.9 % vem damnsir | nem danioi 44 %

1.31—2.34) [40, 41]. Moreover, a recent meta-
analysis of six controlled studies conducted in
Russia confirmed a significant improvement
of the treatment success when rebamipide is
added to eradication regimen (OR = 2.16; 95%
CI: 1.27-3.68) [42]. Emerging data suggest
that adding rebamipide as a fifth component
alongside standard triple therapy and
bismuth — can further raise eradication rates
to over 95 % [43, 44]. The relevant data were
demonstrated in 2024 at the conference of the
European Helicobacter and Microbiota Study
Group in Porto (Portugal) [44] and the Expert
Council on Gastritis in Moscow (Russia) [43].
This meta-analysis has some limitations,
including a relatively small sample size compared
to larger studies from Europe, North America,
and Asia. Additionally, significant heterogeneity

exists among the included studies, especially
regarding the spectrum of mutations assessed.
Nevertheless, this is the first meta-analysis of
its kind to provide a detailed molecular-genetic
profile of clarithromycin-resistant H. pylori
strains in Russia. The findings are directly
applicable to the development of localized PCR-
based diagnostic kits capable of rapidly detecting
clarithromycin resistance in biopsy samples, thus

enabling personalized eradication strategies.
Conclusion
This  meta-analysis demonstrated that

the pooled clarithromycin resistance rate of
H. pylori strains in Russian studies conducted
between 2009 and 2024 using molecular-
genetic methods exceeds 25 %. The most
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prevalent resistance-associated mutations were
A2143G (78.2 %), A2142G (15.7 %), and
T2717C (13.6 %). While A2143G remains the
dominant resistance mutation throughout the
study period, improved detection methods have
revealed a more complex mutation landscape
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Llenb: n3y4yntb B3aMMOCBSA3b MeXay 0COOeHHOCTAMU MeTabonnama TpuntodaHa, COCTaBOM KULLIEYHO MUKPOOUO-
Tbl, MAPKEPaMU CUCTEMHOIrO BOCMANIEHUS N KOPTU30/0M, KQYECTBOM XM3HU, @ TaKKe COCTOSHMEM MCUXO3MOLINO-
HaJIbHOM N KOTHUTUBHOW cep y NauMeHTOK ¢ hyHKLMOHaNbHbIM 3anopom (P3).

Martepuanbl U MeToabl. B nccnenoBaHne 66110 BkoYeHO 64 naumeHTkn ¢ @3 n 26 xeHwmH 6e3 3, conocTta-
BUMBbIX Mo Bo3pacTty n UMT (p > 0,05). Bcem UchbITyeMbIM NPOBOAMIACH OLLEHKA COCTaBa KULLIEYHO MUKPOOUOTHI
B 0O6pa3uax kana (¢ nomoulblo cekBeHmpoBaHmsa 16S pPHK), cBfA3aHHOro co 340poBbeM kadecTBa Xn3Hu (SF-36),
COCTOSIHUSI MCuxoamoLmoHanbHo coepbl (4DSQ, Tect Cnunbeprepa — XaHuHa, wkana MamMunbToHa), KOrHU-
TUBHOrO cTatyca (KOrHUTUBHbIe TecTbl BACS). [ins oueHkn Metabonnama TpuntodaHa MCCNeLoBanvch YPOBHU
VHTEepnenknHa-1p, koptrusona, HeMpPoTpoduyeckoro dakTopa rosloBHOro Mo3ra, TpuntTodaHa, KNHypeHHa, KUHy-
PEHOBOI KUCIOTbI, CIBOPOTOYHOIO U TPOMOOLMTAPHOrO CEPOTOHMHA.

PesynbraThl. B otinuve oT XeHwuH 6e3 D3, naumeHTkn ¢ AaHHbIM 3aboneBaHnemM nmenn 6osiee BbICOKME YyPOB-
HU kopTu3ona (325 [266; 403] vs. 275 [255; 304] umonb/n; p = 0,025), vHtepneriknHa-1p (10,0 [9,2; 11,2] vs.
7,2 [6,5; 7,8] nr/mn; p < 0,001) n kuHypeHmHa B kposu (0,65 [0,54; 0,82] vs. 0,44 [0,35; 0,48] mkr/mn; p < 0,001),
a TakXe MeHbLUNM ypoBeHb CepOTOHMHA nna3dmbl (108 [85; 134] vs. 163 [117; 190] Hr/mn; p < 0,001). Mpwn aTom
copepxaHme TpuntodaHa, HempoTpopuUyeckoro dakropa roJIOBHOrO0 MO3ra U KUHYPEHMHOBOW KUCNOTLI B Naa3me
KPOBW N CEPOTOHMHA B TpOMBOLMTaX He pas3nnyanock Mexay rpynnamu. Y naumeHtok ¢ @3 Habnopganmck 6onee
BblpaxeHHas aenpeccus no wkane amunstoHa (8 [6; 9] vs. 3 [2; 3] 6annos; p < 0,001) u comatmnzaums (9 [7; 12]
vs. 5 [3; 9] 6annos; p < 0,001); MeHbLUME noka3aTenn KOrHUTUBHOM GyHkumK (50 [45; 54] vs. 54 [53; 56] 6annos;
p <0,001), B TOM 4ncne oTBETCTBEHHOM 3a cnyxopeyeByto namsaTb (p < 0,001) n ckopocTb 06paboTkm MHGOPMaLUn
(p < 0,001); cHMXEeHne NapaMeTpoB Ka4eCcTBa XN3HM NO ONPOCHUKY SF-36 no wkanam Gusnyeckoro yHKUNOHMU-
poBaHusa (90 [83; 95] vs. 95 [95; 95] 6anno.; p < 0,001) n TenecHoin 6onun (60 [50; 70] vs. 75 [56; 85] 6annos;
p < 0,001). YpoBeHb kOpTM30/1a NPSMO KOPPENMPOBas C NokasaTesiemM KayecTBa XN3HuW Mo LKane TenecHon 6onm
(r=0,379; p= 0,003), a ypoBeHb UHTEpPNENKMHA- 1B — 06paTHO CO LwKanamu TenecHon 6onu (r=-0,391; p = 0,002),
dunsnyeckoro GyHkUMoHUpoBaHus (r = —0,448; p < 0,001) n BepbansHon namsaTtu (r = —0,252; p = 0,046), a Takke
NMPSMO C BbipaxeHHoCTbio aenpeccun (r=0,311; p =0,013) u comaTtusaumm (r = 0,266; p = 0,035). YpoBeHb KOpTU-
30/1a NPSAMO KoppenupoBsas ¢ obunmem 6aktepuii poga Oscillospira (r=0,45; p = 0,01), a kuHypeHnHa — c Alistipes
(r=0,36; p=0,04); cooepxaHne CepoTOHMHA B Nnia3mMe NpsiMo KOPPEIMPOBao ¢ 0buaMem npeacraBuTenel poaa
Haemophilus (r = 0,37; p = 0,03) n obpatHo — ¢ Bacteroides plebeius (r = —0,40; p = 0,02). O6Hapy>xeHa nps-
Masi KOpPEeNAUUs nokasaresnein kauecTsa XnU3H1 No Lwkane Gmuanyeckoro GyHKLUNOHNPOBaHUSA ¢ 0bunmem npeacra-
BuTenen poga Lachnospiraceae NK4B4 (r = 0,35; p = 0,04) n obpatHasa Koppensauus BbipaxXeHHOCTM Oenpeccumn
(4DSQ) ¢ ypoBHeM Alistipes (r = —0,37; p = 0,03). Takke BbisiBNieHa 06paTHas KOPPensaunsa CKopocT 06paboTkm
nHdopmMaunm c obunmem npeactasutenei knacca Bacilli (r=-0,48; p = 0,004), nopsaakos Lactobacillales (r=-0,48;
p =0,004) v Pasteurellales (r=-0,36; p=0,03), cemeincts Pasteurellaceae (r=-0,36; p = 0,03) n Streptococcaceae
(r=-0,47; p =0,006), poonoB Haemophilus (r = -0,41; p = 0,02) u Streptococcus (r =-0,38; p = 0,02).
3akniovyeHue. CornacHo nosy4yeHHbIM pesynbTatam, Y NaumeHToK ¢ GpyHKLMOHaIbHBIM 3arnopoM N3MeHeH MeTabo-
NM3M TpuntTodaHa 1 HapyLLleH COCTaB KULLEYHOM MUKPOOUOTbI, YTO COMPOBOXAAETCS Pa3BUTUEM AENPECcCUmn 1 Co-
MaTmM3auum, HapyLLIEHUEM KOTHUTUBHOM (PYHKLMN M CHUXEHNEM KQ4eCTBa XU3HU, CBA3AHHOIO CO 340POBbLEM.
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Aim: to investigate the relationship between tryptophan metabolism features, gut microbiota composition, systemic
inflammation markers, cortisol levels, quality of life, and psychoemotional and cognitive status in female patients
with functional constipation (FC).

Materials and methods. The study included 64 female patients with FC and 26 age- and BMI-matched women
without FC (p > 0.05). All participants underwent assessment of gut microbiota composition in stool samples (via 16S
rRNA sequencing), health-related quality of life (SF-36), psychoemotional status (4DSQ, Spielberger — Hanin test,
Hamilton scale), and cognitive function (BACS cognitive tests). Tryptophan metabolism was evaluated by measuring
levels of interleukin-1p, cortisol, brain-derived neurotrophic factor (BDNF), tryptophan, kynurenine, kynurenic acid,
and serum and platelet serotonin.

Results. Compared to women without FC, female patients with FC had higher levels of cortisol (325 [266; 403] vs. 275
[255;304] nmol/L; p=0.025), interleukin-13(10.0[9.2; 11.2]vs.7.2[6.5; 7.8] pg/mL; p<0.001),and blood kynurenine
(0.65 [0.54; 0.82] vs. 0.44 [0.35; 0.48] ug/mL; p < 0.001), as well as lower plasma serotonin levels (108 [85; 134]
vs. 163 [117; 190] ng/mL; p < 0.001). No differences were found between groups in plasma tryptophan, BDNF, ky-
nurenic acid, or platelet serotonin. Patients with FC exhibited more pronounced depression (Hamilton scale: 8 [6; 9]
vs. 3 [2; 3] points; p < 0.001) and somatization (9 [7; 12] vs. 5 [3; 9] points; p < 0.001); lower cognitive function
scores (50 [45; 54] vs. 54 [53; 56] points; p < 0.001), particularly in auditory-verbal memory (p < 0.001) and in-
formation processing speed (p < 0.001); and reduced quality of life (SF-36) in physical functioning (90 [83; 95] vs.
95 [95; 95] points; p < 0.001) and bodily pain (60 [50; 70] vs. 75 [56; 85] points; p < 0.001). Cortisol levels positively
correlated with bodily pain (r = 0.379; p = 0.003), while interleukin-1p levels inversely correlated with bodily pain
(r=-0.391; p =0.002), physical functioning (r = -0.448; p < 0.001), and verbal memory (r = -0.252; p = 0.046), and
positively correlated with depression (r = 0.311; p = 0.013) and somatization (r = 0.266; p = 0.035). Cortisol levels
correlated positively with Oscillospira (r = 0.45; p = 0.01), while kynurenine levels correlated with Alistipes (r = 0.36;
p = 0.04) abundance. Plasma serotonin positively correlated with Haemophilus (r = 0.37; p = 0.03) and inversely
with Bacteroides plebeius (r = —0.40; p = 0.02) abundance. Physical functioning (SF-36) positively correlated with
Lachnospiraceae NK4B4 group (r = 0.35; p = 0.04), while depression severity (4DSQ) inversely correlated with Alisti-
pes abundance (r = -0.37; p = 0.03). Information processing speed is inversely correlated with abundance of Bacilli
(r=-0.48; p = 0.004), Lactobacillales (r = -0.48; p = 0.004), Pasteurellales (r = -0.36; p = 0.03), Pasteurellaceae
(r=-0.36; p=0.03), Streptococcaceae (r=-0.47; p=0.006), Haemophilus (r=-0.41; p=0.02), and Streptococcus
(r=-0.38; p=0.02).

Conclusion. The findings indicate that women with functional constipation exhibit altered tryptophan metabo-
lism and gut microbiota dysbiosis, associated with depression, somatization, cognitive impairment, and reduced
health-related quality of life.

Keywords: gut microbiota, microbiome, functional constipation, depression, anxiety, quality of life, SF-36, cognitive
function, somatization, tryptophan, serotonin, kynurenine, interleukin, cortisol
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Bseaeunne

OyuknnonambHbli 3anmop (M3) npeacraBaser co-
60ii (yHKIMOHATbHOE 3a60JeBaHNe >KeJIYT0UHO-KU-
[IEYHOTO TPAKTa, XAPAKTEPUBYIOIIEECS CUMIITOMAME
3aTPY/IHEHHOM, PeKON U HermoHoi fedekarmu [1].
d3 Bcrpeuaercsa y 1,9—40,1 % B3pocsioro HaceeHus,
IIPU 9TOM Yalle cpeau xeHimuH [1, 2].

@3 oxasbIiBaeT HETAaTUBHOE BJIMSHUE Ha KauyecTBO
JKU3HM OGOJIBHBIX, KOTOPOE CPABHUMO C BJIUSTHHUEM Ca-
XapHOTO amabera 2-TO THIA, TracTpodzodareasbHON
pedaoKCcHO# Gole3HM W CHHIPOMA Pa3Apa’keHHOTO
kuirevanka [2]. Cpenn Gompabix D3 pacmpocrpaHe-
HBI TPEBOKHBIE M JIETIPECCUBHbBIE PACCTPONCTBA, pas-
BUTHE KOTOPBIX OTATOIIAET CAMOYYBCTBUE MAIMEHTOB
U JOTIOJHUTETHHO YTHETAET UX KAYeCTBO JKM3HU; TPH-
BOJSTCS JJAHHBIE O TOM, UTO JETIPECCHST SIBJISIETCST HAW-
60JIee YaCThIM 3MOIMOHAJIBHBIM HAPYIIEHNEM Y TAKUX
6oibHBIX [3].

[IpeamnosoxkuTebHO OOIUM MEXAaHHU3MOM yTHETe-
HUSI MOTOPUKM TOJICTONW KUMKW W Pas3BUTHS TaHHBIX
MICUXO03MOIIMOHANBHBIX HapylneHnit mpu M3 Moxer
CIyKUTh U3MeHeHWe IyTell MeTabosm3Ma Tpuntoda-
Ha MPU HapyUIEHWH COCTaBa KHUIEYHONH MUKPOOGHOTDI.
Mukpo6unoTa vesoBeKa MPeJCTaBAseT OO0 COBOKYII-
HOCTb MHUKpoopranusMoB (Gakrepuii, rpu6KoB, BUDPY-
COB, apxefl M HEKOTOPBIX HYKAPUOT), 3aCesISIONIX
€r0 CJAM3UCTble OOOJIOYKM U KOXKHbIE TOKPOBBI [4].
Hawnb6onee o6MIbHOM 1O KOJAMYECTBY W PAa3HOOOPA3UIO
MHUKPOOPTAHNU3MOB SIBJISIETCSI MUKPOOHOTA SKEIy104-
Ho-kumeunoro Ttpakra (JKKT), Koropas okasbBa-
eT BIMSHUE Ha MHOTHE (PU3MOJTOTHYECKHE IPOIECCHI
B OpraHm3Me JYeJIOBeKa 3a CUeT peasim3alliil CBOUX Me-
TaGOJIMIECKUX, CUHTETUYECKUX U UMMYHOMOIYJINPYIO-
nmx QyHKImi [5].

OKCIepUMEHTbl Ha TPbI3yHAX MOKA3aid, 4TO W3-
MeHEHHe COCTaBa KHUIIEYHOH MUKPOGHMOTBI TECHO CO-
MPSDKEHO C M3MEHeHHeM MeTaloJiM3Ma  CEePOTOHMHA
W HapylleHWeM MOTOPUKH TOJCTON Kumku [6, 7].
Hampumep, KoJIOHU3UPOBAHHBIE MUKPOOMOTOI OT 3/10-
POBBIX JIHI] CTEPUJIbHBIE MBIITH AEMOHCTPUPOBAIN 6O-
Jiee BBICOKHI ypOBEHb CEPOTOHWHA U OOPa3yIOIIETo
ero u3 tpuntodana depMeHTa TPUNTODAHTUIPOKCHU-
naspl-1 (TPH-1) B TKaHSAX KHUIIKH, a TaKKe JOCTOBEpP-
HO MeHbIIlee BpeMs TOJICTOKHUINEYHOTO TPAH3NTA, B OT-
JINYKE OT MBIIIEH, KOJOHN3UPOBAHHBIX MUKPOOUOTOM
nanmentoB ¢ M3 [6]. Kpome atoro, 6bLI0 TMPOAEMOH-
CTPUPOBAHO, UTO TPaHCIIAHTAIMS (HeKaabHONH MUKPO-
OMOTHI OT 3J0POBBIX JOHOPOB manueHTaM ¢ D3 mpu-
BOJIUT HE TOJIBKO K Pa3penieHnio CUMIITOMOB 3aIopa,
HO TakyKe M CHIDKEHWIO BBIPAKEHHOCTH TPEBOKHBIX
M JIETIPECCUBHBIX PACCTPOUCTB [7], uTO mOAUepKUBaeT
BAKHOCTb MUKPOOHOTO (hakTopa B OOIIEM TaToTeHe3e
JTAHHBIX HAPYIIeHUH.

PasBuTre KOTHUTUBHBIX HAPYIIEHUIl PU HapyIie-
HUU MUKPOOHOTO COCTaBa TOJICTON KWIITKU, BEPOSITHO,
uMeeT cXOokue TmaroreHermdeckue mytd [8]. OmgHako
POJIb KHUIIEYHOH MHUKPOOMOTHI B OJHOBPEMEHHOM Ha-
PYIIEHUN TICHXOIMOIIHOHATBHOTO CTATyCa M KOTHUTHB-
HOW (DYHKIIMM paHee He PAaCcCMaTPUBAIACD.

B cBasu ¢ aTuM 6bL1a chOpMyaIpOBaHaA I€Jb /1aH-
HOTO HCCJE0BaHNsI — W3YYUTh B3ANMOCBSI3b MEXKIY
0CcOGEHHOCTSIME MeTabosm3Ma TpunTodaHa, COCTaBOM
KHUIIEYHOH MUKPOOHOTHI, MapKepaMi CHCTEMHOTO BOC-
[MajJeHnsl, KadyeCcTBOM JKHM3HHM, a TaKyKe COCTOSHHEM
MICUXO3MOIMOHANBHOM ¥ KOTHUTHBHON cdep y maiu-
eHToK ¢ D3.

MaTe])HaJII)I H ME€TO/AbI

I ayuenmut

B ucciieqoBanue, KOTopoe MPOBOJAUIOCH B OT/IEJIe-
HUW XPOHUYECKUX 3a60JI€EBAHUIN KUIIEYHUKA W TIOJ[Ke-
JIyJIOYHOU Kesie3bl KIMHUKYU Tpore/ieBTUKY BHYTPEH-
HUX O6O0JIe3Hell, TacTPOIHTEPOJIOTUN U TeNaToJOrHH
uM. B.X. Bacunenko YHUBepPCUTETCKONW KAMHUYECKON
6ospuunipl Ne 2 (CeueHosckuit YHusepcurer), Gbuin
BKJIIOUeHbI 64 maieHTkn B Bo3pacre ot 18 mo 65 mner
¢ mmarnosom D3 (ocHoBHas Tpymma) m 26 310po-
BBIX skeHmuH 6e3 M3 (rpymma koHTposa). Juarnos
D3 6bLT yCTAaHOBJIEH HAa OCHOBAHUU COOTBETCTBHS
«Pumckum kpurepusim IVs [1], a Takske Ha ocHOBaHUUT
Pe3yJIbTaTOB TPOBEIEHHOTO JaGOPAaTOPHO-UHCTPYMEH-
TaJbHOTO O6CTeq0BaHus coracHo KiamHudeckuM pe-
KoMeHamusaM Poccuiickoit racTposHTepOJIOrnuecKoi
accoruanyuy 1 Accornuaiuy KoJaompoKTonaoros Poccun
M0 JMArHOCTUKE W JIEYEHWIO B3POCJBIX MAIUEHTOB
¢ 3aropom [9].

KpurepusaMu UCKIIOUEHUST CITYKUJTH:

— npueM JOObIX AHTUOUOTUKOB W TIPOOUOTHKOB
3a 4 HeJleMn 10 BKJIOUEHUS B MCCJIE/JOBAHME;

— HaJIW4YNe B aHaMHe3e OHKOJIOTHYECKHX 3aboJie-
BaHUII;

— HaJMuMe KOJIOPEKTAJBHOIO paKa B aHaMHe3e
y OJIMZKAUIINX POJCTBEHHUKOB,;

— XUpPYypruyeckue BMEIIATETbCTBA HA 3KeJyJI0YHO-
KUIIEYHOM TPaKTe B aHAMHE3E;

— Haymmure 3a60JI€BAHUI TICUXUATPIYECKOTO PO

— HajMuWe I0YedHoi HegocrarounocTn (Kaupenc
kpearnanHa < 50 MJI/MuH);

— HaJaWyue TeYEeHOYHOW HeJOCTATOYHOCTH, IO/l
TBEPIK/JIEHHOU JIAHHBIMU KJIMHUKO-J1a00PATOPHBIX HC-
CJIe/TOBAHMIA.

Bce mnanueHTKM TmOANUCHIBAIM MHGOPMUPOBAH-
HOe corjiacue Ha ydvactue B uccieqoBanuu. Pabora
O6bLIa yTBEPKJEHA JIOKAJTbHBIM 3TUYECKUM KOMMUTE-
tom CeueHoBckoro yauBepcutera (mporokoa Ne 12-21
or 07.07.2021).

Hccnedosanus

BceM BK/IIOUEHHBIM TAIMEHTKAM TPOBO/IUJIKUCH CJie-
JIyTOIITe MCCIeIOBAHMS:

— TEeCTUPOBAHUE [0 IICUXOMETPUYECKUM IIIKAJIAM
(orenka BBIPa)KEHHOCTH TPEBOTU W JEIPECCUM, KOT-
HUTUBHBIX CIHOCOGHOCTEN M KadecTBa JKU3HN);

— KJIMHUYECKWIl aHAJTW3 KPOBW, KJIMHWYECKUI aHa-
JIN3 MOYM;

— ana/m3 Kposu (oONpeneseHne ypoBHE WHTEpJIEH-
KrHa-1B, KOpTH30/1a, MO3rOBOrO  HENpPOTPOQIYECKOro
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(axropa, Tpuntodana, KUHypeHWHA, KUHYPEHOBOW KHC-
JIOTBI, CEPOTOHMHA, TPOMOOIMTAPHOTO CEPOTOHMHA);

— cekBeHupoBanue 16S cyObequHUIIBI GaKTepUaID-
noit pPHK B o6pasiiax kaja.

BceM BKJIIOUEHHBIM MAIMEHTKAM TIPOBOJMIOCH Te-
CTHPOBAHUE TIO CJAEAYIOINUM OIIPOCHUKAM U TITKAJaM:

— mKajga aMuibTOHA [ OIEHKN BBIPAKEHHOCTH
nenpeccun (Hamilton Depression Rating Scale —
HDRS; unrepsbio);

— mxkana tpesorun CrmiGeprepa — Xanmnna (State-
Trait Anxiety Inventory — STAI; camocrositenbHoe
3arnoJIHEHHE OMPOCHUKA);

— 4YeTbIpEXMEPHBI OIPOCHUK JJisi OLIEHKH BbIpa-
JKEHHOCTH JUCTPECCca, JEeNPeCcCHy, TPEBOTM U COMATHU-
saiun (Four-Dimensional Symptom Questionnaire —
4DSQ; caMOCTOSITEIPHOE 3all0JHEHHE ONPOCHUKA);

— MIKaJA KPATKOW OIIEHKU KOTHUTUBHBIX (DYHKIIUI
npu mmsodpennu (Brief Assessment of Cognition
in Schizophrenia — BACS; unrepsbio);

— onpocHuk KadectBa usuum SF-36 (camocros-
TEJbHOE 3ATI0JHEHNE OTPOCHUKA).

JlabopaTopHblii aHaIM3 BBINIEYKA3aHHBIX IUTO-
KUHOB M MerabomntoB (3a WCKIIOUEHHEM KOPTU30-
Ja) mpoBoAmJIcs Ha Gase JgabopaTopuu  <«JK3aKTd
Jla6e» (mupekrtop Jabopatopun — K.6.H. Bacunnii
Wropesnu Kaseil). Ananus ypoBHS KOPTH30J1a B KPO-
BU OTIpejiesisiiics Ha 6aze KinmHUKO-AMarHOCTUYECKON
Ja60PaTOPUM  KJIMHUYECKOTO TieHTpa CeuyeHOBCKOTO
Vuusepcurera (pykosoputenp IleHTpann3oBaHHOIL
JIaBOPATOPHO-TUATHOCTUYECKOH cay:kOb — Haranbs
Muxaiinopaa Kamaxanosa). 3a6op BEHO3HOII KpOBU
Y UCIBITYEeMbIX IPOBOAMICS B yTperHee Bpems (¢ 8:00
o 9:00) martomak. ITanmmeHTKAM OCHOBHOM T'PYIIIbI
U SKEHIIWHAM KOHTPOJIBHOUM TI'PyIIbl OBLIO PEKOMEH-
JIOBaHO OTKA3aTbCsl OT MPOAYKTOB TMHTaHUS, 6OTraTbIxX
tpuntodanom (HampuMep, MOJOKO, INOKOJAJ, CbIP)
3a 1 cyTKH [10 B3sTHS 06PA3IoB, a TaKyKe BO3/EPKATh-
Cs OT Upe3MepHON (PU3MUYECKON AKTUBHOCTH W IMOIIH-
OHAJIbHO} HATPy3KHU B [IeHb B3STHS aHAIN3a KPOBH.

KonwnuectBeHHOe — oTipejiesieHre  YPOBHS — WHTEP-
neiikuHa-18 m MosroBoro Heiliporpoduyeckoro dak-
topa (BDNF) nposoaumochk canasuu-mMeromzoM MDA
B CBIBOPOTKE KPOBHU C IMOMOIIbIo, Habopo ELISA
kit HEA563Hu u SEA011Hu (Cloud-Clone Corp.,
CIITA). Anamusbl ypoBHsT TpunTodaHa, CEPOTOHUHA,
KWUHYPEHOBOW KHCJOTBI MPOBOMINCH METOJIOM KOHKY-
pentHoro MIMA B cbIBOPOTKE KPOBHU C TIOMOIIBIO Ha-
6opos CED720Ge, CEA808Ge, CED718Ge (Cloud-
Clone Corp., CIITA) coorBerctBenHo. Omnpenenenue
KUHYPEHUHA TIPOBOJINJIOCH aHAJIOTHYHO € MPUMEHEHU-
em Ha6opa E01K0010 (BlueGene Biotech, Kurait).

AHanmm3 ypOBHS TPOMOOIUTAPHOTO CEPOTOHUHA
IIPOBOJUIN  MeTOJIOM KOHKypeHTHoro MMA B cy-
nepHataHTe 60ratoil TPOMOOIUTAMY TJIA3MbI C MTOMO-
mpio HaGopa E01HO0106 (BlueGene Biotech, Kurait).
Jlns or6opa cynepHataHTa KpoOBb ObLTa MOJBEPTHYTA
NOCJIeIOBATEbHOMY 1eHTPU(YTUPOBAHUIO B PEKUME
1000 g npu puamaszone temmneparyp ot +2 mo +8 °C
B TeyeHue 15 MUHYT s moJydeHHs 6Oraroil TpoM-
6oIUTaMK  TIJIA3Mbl € TIOCJEAYIOIUM  OCAXKJICHUEM

TpoMbonutapHoii  Maccbl.  [losydenuble  cymepHa-
TAHTBI ObLIN 3aMOPOKEHDBI W XPAHWJIUCL TPU TeMIIe-
parype —80 °C nmo m;anmbHEHNIEro WCIOIb30BAHMS.
BoccranoByierre TpOMOOIIMTAPHOI MAcChl TPOBOMIIOCH
myteM goGasaenust 0,5 mi 0,9%-ro pacrBopa NaCl.

YpoBeHb KOPTH30JIA KPOBU OILEHUBAJCS B CHIBO-
POTKE KPOBH METOJIOM 3JI€KTPOXEMIIIOMUHECIEHT-
HOro aHanamsa ¢ mnomoiibio Habopa 11-CRLHU-EO01
Cortisol ELISA (Cloud-Clone Corp., CIIA) x amma-
pary Cobas E601 (IlIsefinapus).

Cexeenuposanue 16S pPHK

KUWeUHozo MuKpoouoma

W3gyyenne KUIIEYHOTO MHUKPOOHOMA  HTPOBO/IM-
Joch Ha 6aze MHcTUTyTa MOJIEKYJISPHOW GUOJIOTHH
uM. B.A. Durenprapara Poccuiickoil akageMun HayK
(saBemyommuit aGopatopueil IIOCTTEHOMHBIX HCCJIE-
jnoBanuii — 1.6.H. AnnHa BukropoBhHa KyapﬂBueBa).
OGpa3sipl Kasa ObLIM cOOpaHbl MallMeHTKaMu 006enx
IPYIIl CAMOCTOSITEJbHO B CTEPUJIbHbIE KOHTEHHEPHI,
mocJie 4yero npoObl OBLIM 3aMOPOKEHBI M XPAHUJINCDH
npu temneparype —80 °C. Ilocne pasmMoposku, ro-
MOTE€HU3AIMK ¥ 1eHTPUPYrUpOBaHUS 06PaA3IOB OT-
6upasoch 400 MKJ cymepHaTaHTa JJs TIOCJEAYIOIe-
TO BBIJIENIEHUST HYKJIEUHOBBIX KHUCJOT. TOTaTbhHYIO
JIHK soigensamn B cucteMe MagNA Pure LC (Roche,
[Isefinapusa). [na KauecTBEHHON M KOJMYECTBEHHON
onenkn JHK mpumensim NanoDrop 1000 (Thermo
Fisher Scientific, CIIIA).

[MoaroroBka 16S  6u6AMOTEK  TPOU3BOAUJIACH
no nporokosy 16S Metagenomic Sequencing Library
Preparation  (Illumina, CIIIA), peKoMeHIOBaH-
HOMY TIpOM3BOJMTENEeM [T cekBeHaTopa MiSeq.
[posopunace IMIP-amnnudukaius BapuabegabHbIX
¢dparmentoB V3 m V4 renoB pPHK c wucnosmb3o-
Banuem npaiimepoB CCTACGGGNGGCWGCAG
n GACTACHVGGGTATCTAATCC, xapakrepusy-
IOIMXCS XOPOUINM MOKPBITHEM s Gaktepuii (Gosee
95 % BMIOB), HO MPAaKTHYECKM HE OXBATHIBAIOIINX ap-
Xell, 1 peKOMeHJOBaHHbIX TpousBoauTeaeM [llumina.
JlmuHa amiimkona cocraBuiia nopsiaka 450 n.u. C no-
monisio dayopumerpa Qubit 2.0 (Invitrogen, CIITA)
u Habopa QuantiT dsDNA High-Sensitivity Assay
Kit onpenensaan KOHIEHTPAIMIO TTOJTYYeHHBIX OUOINO0-
Tek 16S, 3aTeM 3KBUMOJIIPHO CMEIWBAIN OYUTIIEHHBIE
amIinkonbl. KadecTBo mysia GuGIMOTEK OIEHUBAIN
¢ ucroab3oBanueM mpubopa Agilent 2100 Bioanalyzer
(Agilent Technologies, CIIIA) u na6opa Agilent
DNA 1000 Kit. CexBenupoBaHue MpOBOINJIOCH B pe-
JKUME TapHO-KOHIEBBIX Tpoutenuii (2 x 300 Hyk.)
na npu6ope MiSeq (Illumina, CIIIA) ¢ npumenennem
nabopa MiSeq Reagent Kit v2.

buoundopmarnueckass o6paboTKa JTaHHBIX BKJIO-
yana B cebsd QUIbTPAIMIO PUJIOB, KOPPEKIUIO OIIH-
6ok urenust, BoizesaeHune RSV (Ribosomal Sequence
Variant), causnue nosyueHubix RSV Mesxay npsambi-
MU U OOPAaTHBIMU MPOUYTEHUSIMU, yAaJeHIEe XUMEPHBIX
RSV, takcoHOMHuYeCcKyl0 aHHOTAIUIO MOCJTE0BATEb-
nocreit RSV ¢ ucmonpsoBanneM 6a3 ganHnbix RDP,
Silva (Bepcus 132) n makera DADA2. /lanpueiimas
06paboTKa JAaHHBIX MPOBOJMJIACH C UCIIOJH30BAHUEM
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COGCTBEHHBIX CKPUNITOB jisA cpeabl Python u R (uc-
IOJIb30BaHbI MakeThl vegan, fossil, ggplot u ap.).
Cmamucmuueckas 00padomka u anaiu3 OAHHbLX
Crarucruyeckassi o6paboTKa TOJYYEHHBIX B XOJIe
UCCJIe/JOBAHUS PE3YJIbTATOB IIPOBOAMJIACH C TOMOIIBIO
nporpammbr Statistica for Windows 10.0 (StatSoft
Inc., CIIIA). KoinyecTBeHHbIE HAHHBIE IIPEACTABIE-
Hbl B BH/E MeIUAaHbl U MEKKBAPTHJIHHOTO pa3Maxa.
CpaBHeHne KOJMYECTBEHHBIX TOKa3aresneil MeKIy
rpyNaMu TPOBO/IIIOCH C TIOMOIIbI0 MeToa MaHHa —
Yuruu. KoppensgiinoHHasi 3aBUCUMOCTD OI€HUBAIACDH
¢ nomonibio kputepus Cnupmena. Kpurepuem 3nauu-
MOCTH pasanuuil 6b110 BbIOpano 3Hadenue p < 0,05.

Pe3yabTaTbl

BritoyeHHble B WCCIeOBaHWE SKEHITMHBI ObLIN
cpaBHUMBI 1o Bospacty (38 [35—44] vs. 41 [33—45]
rog, p = 0,678). ¥V Bcex WCIBITYeMbIX He GBLIO 3HA-
YUMBIX U3MEHEHUH B [MOKa3aTeJsIX KIMHUYECKOIO aHa-
JIN3a KPOBH, KJIWHUYECKOTO aHATM3a MOYHM M GAa30BBIX
GuoxnMuyecknx Mapkepos (asaHumHaMuHOTpaHC(e-
pasa, acmaptaraMuHOTpaHcdepasa, OOl 1 MPSIMOil
6unupy6uH, menounas Qocdarasa, KpeaTHHHH, MO-
YeBWHA, OOMIWIT 6eJIOK, aJbOyMUH, TJIIOK03a, aMUIa3a,
HATPHi, Kauuii) Ha HTarne BKIIOYEHUS B UCCJIE0BAHNE.

Cpeayt TIpOTECTHPOBAHHBIX OMOXMUMUYECKUX OHO-
MapkepoB mnaiueHTkn ¢ @3 umesnn 6ojee BBICOKUE
ypoBHEM KopTtu3ona, unTtepaeikuua-1f (IL-18) n ku-
HypeHUHa B KPOBH, a TaKyKe CHUKEHHBbIH YPOBEHD
CEepOTOHWHA TLIa3Mbl. Kpome 3TOro, OBLIO BbHISBIIE-
HO 3HayUMOe CHIKEHHE COOTHOIIEHUS CEepPOTOHUHA
IIJ1a3Mbl K KUHYpDeHUHY B KpoBM y IarueHTox ¢ dD3.

3HauMMbBIX ~ pa3Muuil  cojep:kanus  Tpunrodana,
BDNF u KUHYpeHWHOBOH KHCJOTHI B TLIa3Me Kpo-
BU U CEPOTOHUHA B TPOMOOIUTAX MEXKIY TPYIIIaMU
He 6bL10 BBIsIBIEHO (Tabr. 1).

[TokaszaTesnm KauecTBa KU3HU M SMOIMOHATBHO-KOT-
HUTUBHOTO 3[I0POBbs y mainenTok ¢ M3 ObLH XyiKe,
gyeM y 3p0poBbix auil (taba. 2). Y nanumentok ¢ M3
ObLIN 3HAYMMO CHIZKEHbBI TOKA3aTeTN KAueCTBa KU3HU
1o 1KajgaM GU3n4eckoro PyHKIIMOHUPOBAHUS U TeJie-
cuoit 6om (SF-36), o6iero KOrHUTMBHOTO CTaTyca,
BepOabHOIN TaMATH U CKOpocTu 06paboTku uHDOP-
marun (BACS), a takske orMedannch 6osiee BBICOKHE
nokasarean comatusanuun (4DSQ). Bsripaskennoctsb
Jernpeccun y manueHtok ¢ @3 Gblia 3HAYNMO BBIIIIE
npu unrepspio (HDRS), oxHako HmKe IO JaHHBIM
camoomnpocunka (4DSQ) no cpaBHEHHIO ¢ KOHTPOJIb-
Hoii rpymnmoit. Taxxe y manueHTok ¢ D3 OLLIO BbI-
SIBJIEHO JIOCTOBEPHO 60Jiee BBICOKOE KAdeCTBO >KU3HU
no mxane xusHecrnocoénoctu (SF-36).

Pasznmmuust TakKCOHOMHYECKOTO COCTaBa KHIEYHON
MUKPOOMOTHI MeKIy nanueHTkaMu ¢ M3 U KOHTPOJIb-
HOIT rpynmoil 6blin 06HAPYKEHBI HA YPOBHSX KJacca,
mopsgaKa, ceMeicTBa, poia M BuJa. XapaKTepUCTUKA
3HAYNMBIX Pa3JUYUil OTHOCHTEJBHON YHUCIEHHOCTH
6aKTePHAIbHBIX TAKCOHOB MEXK/Iy TPYHIIAMU Tpe[-
craBieHa B Tabsmie 3. HamGosbiiee 4nuciao pasanya-
IOIUXCsT TAKCOHOB OBLIO BBISBIEHO HA YPOBHIAX POJA
u Buza (puc. 1).

HecMorpsi Ha [0CTOBEpHDBIE pPA3JIUYUST MEXKIY
obunneM OGaKTepUaJbHbIX IPEACTaBUTENEH MTOPSI/I-
ka Caulobacterales, cemelictBa Caulobacteraceae,
popoB  Megamonas, Erysipelotrichaceae UCG-
006, Alcaligenes, Brevundimonas, Alloscardovia,

Ta6auua 1. BuoxuMuuecke Mapkepbl ImyTeil MetaGosnaMa Tpunrodana y maiueHToK ¢ (yHKIHO-

HaJIbHbIM 3aIlIOPOM M KJIMHUYECKHN 3/I0POBbIX JKEHIIWUH

Table 1. Markers of tryptophan metabolism in women with functional constipation and healthy

women
Buomapxkep IManuentkn ¢ O3 KonrposabHas rpynma
Biomarker Patients with FC Control group p
Koprusos, aMob,/ 1 . .
Cortisol, nmol,/L 325,00 [266,00; 403,00] 275,00 [255,00; 304,00] 0,025
IL-1pB, ur/mn ) .
Wi 10,0 [9,2; 11,2] 7,2 6,5; 7,8] <0,001
Tpunrodan, MKr/ M ) .
Tryptophan, ug/mL 3,8 [3,6; 4,0] 3,8 [3,4; 4,0] 0,820
BDNF, Mxr/mi . .
BDNE, ug/mk 1007 [880; 1264] 1057 [854; 1555] 0,637
KunypeHus, MKr,/ M ) :
Eomrtne, w) T 0,65 [0,54; 0,82] 0,44 [0,35; 0,48] <0,001
KunypeHoBast KUcJI0Ta, HI/ MJI . .
e 26,0 [22,1; 30,5] 24,8 [23,7; 26,7] 0,447
CepoTOHNH ILIa3Mbl, HT/ ML ) )
Bl 500 SO 00 L 108 [85; 134] 163 [117; 190] <0,001
TpoM6OIUTAPHBIN CEPOTOHHUH, HT/ MIT . .
Platelet serotonin, ng/mL 84,1 [74,6; 93,2] 74,0 [62,7; 94,2] 0,113
CepOTOHIH ILIASMEL/ KIHY DEHIH 1,49 [0,92; 2,15] 3,64 [2,46; 4,41] <0,001
Plasma serotonin/kynurenine ’ e ’ e ’

Hpumeuanue: O3 — pynxyuonarvnoii 3anop; 1L-18 — unmepaevixun-18; BDNF (brain-derived neurotrophic factor) —

Heupompoguueckull paxmop 201061020 Mo32d.

Note: FC — functional constipation; IL-18 — interleukin-18; BDNF — brain-derived neurotrophic factor.

Poc ypH ractposuTepoJt rematon koaonpokros 2025; 35(4) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(4)

75



OpurunasbHbie nccaegoBanus / Original articles www.gastro-j.ru

Ta6.auua 2. 1lokazaTean KauecTBa KU3HM, MCIXOIMOIIMOHAIBHOTO CTaTyca M KOTHUTUBHOW (DYHKIINU
y TAIUEHTOK ¢ (QYHKIIMOHAJbHBIM 3aTIOPOM W KJIWHUYECKU 30POBBIX SKEHINH

Table 2. Quality of life, psychoemotional status, and cognitive function in women with functional
constipation and healthy women

Ilokasareun IMamuenTku ¢ O3 KoutpoJsbnas rpynna

Parameter Patients with FC Control group p
SF-36 — ®usnueckoe GyHKINOHNPOBAHIE . .
SF-36 — Physical Functioning 90,00 [83; 95] 95,00 [95; 95] <0,001
SF-36 — PoneBoe (hyHKIIMOHUPOBaHUE,
o6ycJioBIeHHOE (DU3UYECKUM COCTOSTHUEM 65 [45; 83] 50 [27; 85] 0,332
SF-36 — Role-Physical Functioning
SF-36 — TenecHas 60Jib . .
SF-36 — Bodily pain 60 [50; 70] 75 [56; 85] 0,001
SF-36 — O6iiee 310poBbe . .
SF-36 — General Health &0 135 o] o 533 0] U 3los
SF-36 — JKusuecrnoco6HOCTb . .
SF-36 — Vitality 35 [45; 635] 45 [40; 53] 0,011
SF-36 — CormumanbHass akTUBHOCTD . .
SF-36 — Social Functioning 73 [0 5] 79 |16 &3] 055
SF-36 — OMoInoHaJIbHOE COCTOSTHUE . .
SF-36 — Emotional Wellbeing o7 155 2] g7 (A3 B8] U3
SF-36 — Ilcuxmueckoe 370pOBbE . .
SF-36 — Mental Health 65 [56; 721 65 [49; 701 0,403
HDRS 8 [6; 9] 312; 3] <0,001
CuryartuBHas TPEeBOKHOCTD . .
State Anxicty 47 [42; 49] 45 [43; 46] 0,153
JInyHOoCTHASI TPEBOXKHOCTD . .
Trait Anxiety 49 [46; 51] 48 [45; 49] 0,235
4DSQ — [ucrpecc . .
4DSQ — Distress 715 9] 8 [5; 10] 0,865
4DSQ — Jlenpeccus . .
4DSQ — Depression Ul 1] i 2] B0
4DSQ — Tpesora . .
4DSO — Anxiety 2 [1; 3] 2 [1; 4] 0,993
4DSQ — Comarusarus . .
4DSQ — Somatization 97 12] > [39] Lt
BACS — Bep6anbHast naMsTh . .
BACS — Verbal Memory 51 [46; 56] 58 [56; 60] <0,001
BACS — IlocnenoBareslbHOCTD YHCET . .
BACS — Digit sequencing 48 [42; 52] 46 [42; 1] 0,961
BACS — /IBuraresbHblil TeCT ¢ (puImKaMm . .
BACS — Token Motor task >4 [49; 571 >7 [51; 62] 0,033
BACS — Cemantuveckast u pedeBasi GeriocTb . .
BACS — Verbal fluency 53 [47; 58] 56 [52; 61] 0,320
BACS — Illudposka . .
BACS — Symbol Coding 49 [43; 51] 53 [50; 56] <0,001
BACS — «bammn Jlongona» . .
BACS — “Tower of London” test o1 [47; 53] 48 [46; 51] 0,139
BACS — OO6umii 6awt . .
BACS — Total Score 50 [45; 54] 54 [53; 56] 0,001

HIpumeuanue: O3 — yuryuonarvnoii 3anop; SF-36 (The Short Form-36) — onpochux, ucnoivsyemoil 0s OUeHKU Kd-
4ecmed Ku3nu, ces3annozo co 30oposver; HDRS (Hamilton Depression Rating Scale) — wxanra F'amuromona 0ns ouenxu
svipaxennocmu denpeccuu; 4DSQ (Four-Dimensional Symptom Questionnaire) — uemoipexmeproii OnpocHux 0 OyeHKu
svipaxennocmu oucmpecca, denpeccuu, mpesozu u conamusayuu; BACS (Brief Assessment of Cognition in Schizophrenia) —
WKANA KPAMKOU OUEHKU KOZHUMUSHVIX (PYHKUUL npu wu3oppenuu.

Note: FC — functional constipation; SF-36 (The Short Form-36) — a questionnaire used to assess health-related quality
of life; HDRS — Hamilton Depression Rating Scale; 4DSQ — Four-Dimensional Symptom Questionnaire; BACS — Brief
Assessment of Cognition in Schizophrenia.
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Ta6auua 3. TakcOHBI KUIIEYHONH MUKPOGUOTBI, TOCTOBEPHO DPA3TMUYAIONINECS MEXKIY MallleHTKaMu
¢ YHKIMOHAIBHBIM 3all0POM U KJIMHUYECKH 3[0POBbIMM »KeHIuHaMu (CpeHee KOJIMYECTBO MPOUYTEHMIT
B o6pasue)

Table 3. Gut microbiota taxa significantly different between patients with functional constipation
and clinically healthy women (mean number of reads per sample)

Takcon IMamuentku ¢ M3 KoutpoJsbHas rpynmna
Taxon Patients with FC Control group p
Kaacc / Class
Erysipelotrichia 786,7 [536,6; 1161,9] 292,7 [146,6; 392,4] <0,001
Bacilli 593,7 [298,4; 1060;0] 115,1 [46,5; 965,7] <0,05
Ilopanox / Order
Pasteurellales 3,3[0,0; 11,9] 0,0 [0,0; 0,0] <0,05
Erysipelotrichales 786,7 [536,6; 1161,9] 292,7 [146,6; 392,4] <0,001
Caulobacterales 0,0 [0,0; 0,0] 0,0 [0,0; 1,2] <0,05
Lactobacillales 575,2 [297,1; 1051,2] 104,0 [43,8; 401,5] <0,05
CemeiictBo / Family
Ruminococcaceae 11748,1 [9479,4; 14308,8] 17187,0 [15102,7; 18677,7] <0,0005
Eggerthellaceae 89,4 [48,3; 195,1] 50,8 [15,1; 86,4] <0,05
Pasteurellaceae 3,3[0,0; 11,9] 0,0 [0,0; 0,0] <0,05
Erysipelotrichaceae 786,6 [536,6; 1161,9] 292,7 [146,6; 392,4] <0,001
Streptococcaceae 407,8 [180,8; 916,8] 83,8 [30,6; 284,4] <0,05
Caulobacteraceae 0,0 [0,0; 0,0] 0,0 10,0; 1,2] <0,05
Poxn / Genus
Bilophila 21,7 [8,9; 48,4] 59,4 [35,8; 116,0] <0,05
Alistipes 760,6 [398,0; 1342,1] 1321,2 [1057,7; 1841,0] <0,05
Faecalibacterium 2561,9 [1634,2; 3945,7] 3703,3 [2863,3; 5911] <0,05
Haemophilus 2,7 [0,0; 11,9] 0,0 [0,0; 0,0] <0,05
Megamonas 0,0 [0,0; 0,0] 0,0 [0,0; 0,5] <0,05
Pseudoflavonifractor 4,8 10,0; 11,1] 10,5 [7,4; 19,6] <0,05
Streptococcus 324,9 [109,1; 770,9] 72,7 [22,7; 243,3] <0,05
Oscillospira 4,8 10,0; 11,0] 0,0 [0,0; 1,9] <0,05
Harryflintia 0,0 [0,0; 0,0] 0,0 [0,0; 7,5] <0,05
Lachnospiraceae NK4B4 group 0,0 [0,0; 0,0] 0,0 [0,0; 3,4] <0,005
Erysipelotrichaceae UCG-006 0,0 [0,0; 0,0] 0,0 [0,0; 0,0] <0,05
Alcaligenes 0,0 [0,0; 0,0] 0,0 [0,0; 0,1] <0,005
Breoundimonas 0,0 [0,0; 0,0] 0,0[0,0; 1,2] <0,05
Alloscardovia 0,0 [0,0; 0,0] 0,0 [0,0; 0,3] <0,05
Daeguia 0,0 [0,0; 0,0] 0,0 [0,0; 0,0] <0,05
Bua / Species
Bilophila wadsworthia 7,5[0,0; 22,4] 38,8 [9,9; 78,0] <0,05
Bacteroides plebeius 0,0 [0,0; 0,0] 0,0 [0,0; 151,0] <0,05
Ruminococcus 1 bicirculans 5,5 [0,0; 155,7] 213,2 [85,6; 629,8] <0,05
Negativibacillus massiliensis 0,0 [0,0; 0,0] 0,0 [0,0; 6,8] <0,005
Lactococcus raffinolactis 0,0 [0,0; 0,0] 0,0 [0,0; 0,8] < 0,005
Alloscardovia omnicolens 0,0 [0,0; 0,0] 0,0 [0,0; 0,1] < 0,005
Coprobacter fastidiosus 0,0 [0,0; 0,0] 0,0 [0,0; 0,6] < 0,05
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Pucynox 1. CpaBHuUTEIbHAST XaPAaKTEPUCTHKA OTHOCUTEBHOI YHUCIEHHOCTH GaKTEPHATBbHBIX TAKCOHOB Ha YPOB-
He poga (caesa) u Buza (crpaBa) y naiueHToK ¢ (PYHKIMOHAIBHBIM 3amopoM (JieBasi 1IBETOBask AnarpaMma) 1 KOH-
TPOJIbHO# Tpymibl (IpaBast BETOBAST [UarpaMMa)

Figure 1. Comparative characteristics of the relative abundance of bacterial taxa at the genus (left) and species
(right) levels in patients with functional constipation (left color diagram) and the control group (right color
diagram)

Daeguia w Bunos Negativibacillus massiliensis, Boipaskentnocts genpeccun (HDRS) u comarusa-
Lactococcus raffinolactis, Alloscardovia omnicolens, 1nn (4DSQ) poctoBepHO 06paTHO KOPPETHPOBAIH
Coprobacter fastidiosus, NaHHbIe MUKPOOPTaHM3MbI C IIOKA3aTeIsIMHU KadecTBa >KU3HU IO IMKajJaM dusnde-
6bln OOHAPY KEHBI JINIb y €INHUYHBIX MAllUEHTOK CKOTrO (DYHKIIMOHUPOBAHUSA U TejecHOil 6osm. Taxxe
(B kommuectBe <0,3 % OT BCeX IPOYTEHHil), M09TOMYy Obljla BbIsIBJI€HA 00paTHAasi KOPPEJSUs BBIPAXKEHHO-
He GbLIN BKJIOUEHD! B JabHeiimuii koppenanuonnsiii  cru genpeccun (HDRS) ¢ pesyabrataMmn OlleHKH CKO-
aHa/In3. poctn o6paGorkn uropManun (IBUTATENBHBIR TECT

¢ ¢umkamu) u comarusaiun (4DSQ) ¢ BepOaibHO

Ta6auua 4. Koppensiinu MeskIy M3MEHEHHBIMH TTOKA3aTeJsSIMU KayecTBa KU3HU, 9MOIMOHAIBHO-
KOTHUTUBHOTO CTaTyca ¥ BBIPA)KEHHOCTBIO JAEMPECCHU U COMATU3AI[MK CPEU MallMeHTOK ¢ (PYHKIIMOHAb-
HbBIM 3aII0POM

Table 4. Correlations between changed indicators of quality of life, emotional-cognitive status
and the severity of depression and somatization among patients with functional constipation

4DSQ — Comatuzanus
AHIDLEES 4DSQQ — Somatization

SF-36 — ®usnveckoe HyHKIIMOHUPOBAHNE r = —0,270; r = —0,309;
SF-36 — Physical Functioning p = 0,032 p =0,013
SF-36 — Tenecuasa 60Jb r=—0,615; r=—0,517;
SF-36 — Bodily pain » < 0,000001 p = 0,002
BACS — Bep6asbHast maMsath H3 r = —0,374;
BACS — Verbal Memory N/S p = 0,002
BACS — /IpuratesibHBIH TecT ¢ UIIKAMH r =—0,258; H3

BACS — Token Motor task p» = 0,038 N/S

IIpumeuanue: SF-36 (The Short Form-36) — onpocnuk, ucnoiv3yemviii 01 OUEHKU KAUECMEA KUHU, CEA3ANH0ZO CO 300-
posvem; HDRS (Hamilton Depression Rating Scale) — wxana Tamunvmona 0as oyenxu evipaxennocmu denpeccuu; 4DSQ
(Four-Dimensional Symptom Questionnaire) — uemvlpexmephvlii ONPOCHUK QAL OUEHKU BbIPpAKenHOCmuU ducmpeccd, denpec-
cuu, mpesozu u comamusayuu; BACS (Brief Assessment of Cognition in Schizophrenia) — wixara xpamxoi oyenxu xoznu-
muenvlx pynxuul npu wuzoppenuu; H3 — nesnavumas ceasv (p > 0,05).

Note: SF-36 (The Short Form-36) — a questionnaire used to assess health-related quality of life;, HDRS — Hamilton
Depression Rating Scale; 4DSQ — Four-Dimensional Symptom Questionnaire; BACS — Brief Assessment of Cognition
in Schizophrenia; N/S — not significant relationship (p > 0.05).
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Tabauua 5. Koppensainu Mex1y U3MEHEHHBIMU TTOKA3aTeISIMU 9MOINOHATBHO-KOTHUTHBHOTO CTa-
Tyca W KavyecTBa KU3HU C OJHOI CTOPOHBI U M3MEHEHHBIMH OMOXMMUYECKUMEU OGHOMApKepaMu ¢ JIPyTroi
Cpe/iu TMANEHTOK ¢ (PYHKIMOHATLHBIM 3a1I0POM

Table 5. Correlations between altered indicators of emotional-cognitive status and quality of life
on the one hand and altered biochemical biomarkers on the other among patients with functional

constipation

CepoToHun
Ceporonun nasmpi /
Koptusoxn L1 Kunypennn TIJIa3MBbI KHUHYPEeHHH
Cortisol B Kynurenine| Plasma Plasma
serotonin | serotonin/
kynurenine
SF-36 — ®usnveckoe GYHKIIMOHUPOBAHIE H3 r = —0,448; H3 r=—0,259; | r = —0,259;
SF-36 — Physical functioning N/S p < 0,001 N/S p = 0,042 p = 0,041
SF-36 — Temecuas 60/b r=0,379; | r = —0,391; H3 r=—0,347; | r = —0,407;
SF-36 — Bodily pain p=0,003| p=0,002 N/S p = 0,006 p = 0,001
SF-36 — JKusHecrnoco6HOCTD H3 H3 H3 H3 H3
SF-36 — Vitality N/S N/S N/S N/S N/S
H3 r=0,311; H3 H3 H3
AIDIRS N/S | p=0,013 N/S N/S N/S
4DSQ — Jleupeccus H3 H3 H3 H3 H3
4DSQ — Depression N/S N/S N/S N/S N/S
4DSQ — Comarusaius H3 r = 0,266; H3 H3 H3
4DSQ — Somatization N/S » = 0,035 N/S N/S N/S
BACS — Bep6anbaas naMaTh H3 r=—0,252; H3 H3 H3
BACS — Verbal Memory N/S » = 0,046 N/S N/S N/S
BACS — /IBurateibHbII TecT ¢ (HUIIKAMA H3 H3 H3 H3 H3
BACS — Token Motor task N/S N/S N/S N/S N/S
BACS — Illudposka H3 H3 H3 H3 H3
BACS — Symbol Coding N/S N/S N/S N/S N/S
BACS — OG6muii 6asur H3 H3 H3 H3 H3
BACS — Total Score N/S N/S N/S N/S N/S

Hpumeuanue: SF-36 (The Short Form-36) — onpochux, ucnoav3yemvitli 04s OUEHKU KAYECMEA KUIHU, CEA3AHHOZO CO 300-
posvem; HDRS (Hamilton Depression Rating Scale) — wxana Famunvmona 05t oyenxu svipaxennocmu denpeccuu; 4DSQ
( Four-Dimensional Symptom Questionnaire) — uemuvipexmepnuviti ONPOCHUK 045 OUEHKU GbIpAXKeHHOCIU Jucmpecca, denpec-
cuu, mpesozu u comamusavuu;, BACS (Brief Assessment of Cognition in Schizophrenia) — wxanra xpamxou ouenku KozHi-
muenvlx ynxuul npu wuzoppenuu; H3 — nesnauumas ceasv (p > 0,05).

Note: SF-36 (The Short Form-36) — a questionnaire used to assess health-related quality of life;, HDRS — Hamilton
Depression Rating Scale; 4DSQ — Four-Dimensional Symptom Questionnaire; BACS — Brief Assessment of Cognition

in Schizophrenia; N/S — not significant relationship (p > 0.05).

nmamateio (ta6i. 4). JIOCTOBEPHBIX KOPPENSIHN MEXK-
Ay [ApYyTUMM M3MEHEHHBIMU II0Ka3aTeJsIMU OIIPOCHU-
KOB He OBLJIO BBISIBJICHO.

Y mnanuentoxk ¢ D3 ypoBeHb KOPTU30Ja 3HAUU-
MO TIPSIMO KOPPEJHUPOBAT C MOKA3aTeIsSIMU KavyecTBa
JKU3HM TIO IKaJje TejecHoi 6osm, a yposenb I1L-1f —
0o6paTHO €O TIKAJaMH TeJeCHOH 601, (GU3NIecKoro
(ynkunonnpoBanus n BepOaTbHOIN TaMSTH, a TaKKe
MPSIMO € YPOBHEM JICTIPECCUU I COMATU3AINN. Y DOBEHD
CEepOTOHUHA IJIa3Mbl 0OPAaTHO KOPPEJUPOBAJ C TIOKa-
3aTesIMU KauecTBA JKM3HU 10 TTKAJIaM TeJIeCHON 60JH
u dusnyeckoro gpynkiponnposanus (rabm. 5).

BrisiBieHa KOPPETAINUSA MEKIY KOJUYECTBOM Mpe[-
CTaBHTeJell KUIIEeYHONH MHUKPOOUOTHI U CJeLYIOIUMU
MeTaboJUTaMH B KpPOBH y marueHTok ¢ d3: ypo-
BEHb KOPTHU30JIa IIPSIMO KOPPEJUPOBAL C YHUCJIOM
Gakrepuii pona Oscillospira, ypoBeHb KUHypeHUHA —
¢ Alistipes, comep:xanne CepOTOHUHA B IJ1a3Me MPSIMO

KOPPEJIMPOBAJIO C KOJUYECTBOM IIPEJCTABUTENEN poja
Haemophilus n obpario — ¢ Bacteroides plebeius
(ta6s. 6). 3HauMMON B3aMMOCBS3U MEXK/y TAKCOHOMHU-
YECKMM COCTABOM KHIIEYHOU MHUKPOOUOTBI ¥ APYTUAMHE
6UOMapKepaMi BBISIBJIEHO He GbLIO.

Bouia Taicke o6HapyskeHa NpsiMasi KOPPEJSIMS 110~
Kazaresss KayecTBa JKM3HH 10 ImKaje (PU3MIeCKOro
(pYHKIIMOHMPOBAHUS ¢ YHUCJIOM TIpeJcTaBUTesiell poja
Lachnospiraceae NK4B4 1 o6parHasi KOPPEJSIUST Bbl-
paskerHoctn Jienpeccnn (4DSQ) ¢ yposaem Alistipes.
Tak:xe BbIssBIeHA OOpaTHAS KOPPEJSIMS PE3YJIbTaToOB
JBuraresibHoro tecra ¢ dumkam (BACS) ¢ kosmdecTBoM
npezcraBureneit kiacca Bacilli, nopsiokos Pasteurel-lales
u Lactobacillales, cemeiicts Pasteurellaceae n Strep-
tococcaceae, ponos Haemophilus wu  Streptococcus
(tabm. 7). JIoCTOBEPHON B3aMMOCBS3M MEKIY TAKCO-
HOMHYECKHM COCTaBOM KHUIIEYHON MUKPOOGHMOTBHI U pe-
3yJIbTaTaMK JIPYTUX OHPOCHUKOB BBISIBJIEHO HE GBLIO.
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Tab6auua 6. Koppensaiun MexXAy 3HAYAMO PasJHUAIONIAMUCS TaKCOHAMU KHUIMEYHOH MUKPOOMOTHI
1 OMOXWMUYECKNMNI GHOMapKepaMy Cpean TMAIMeHTOK ¢ PyHKINOHATHHBIM 3aII0POM

Table 6. Correlations between significantly different gut microbiota taxa and biochemical biomarkers
among patients with functional constipation

Kopm_aojl TL-1p KI/IHypeHI:IH Ceporonun IL1a3MbI
Cortisol Kynurenine Plasma serotonin
CemeiictBo / Family
Erysipelotrichaceae AI[_I/BS AI/_I/?’S AI]_I/SS AI/_I/?’S
Pon / Genus
Alistipes H3 H3 r = 0,36; H3
N/S N/S p = 0,04 N/S
Haemophilus 13 13 13 r=0,37
N/S N/S N/S p =003
Oscillospira 7= 04 3 I .
p =0,01 N/S N/S N/S
Bun / Species
Bacteroides plebeius £ o 58 7= =00
N/S N/S N/S p=0,02

Hpumeuanue: H3 — nesnauumas ceazo (p > 0,05).
Note: N/S — not significant relationship (p > 0.05).

Tab6auua 7. Koppessnun Mekay 3HAYNMO PASTUYAIONIMUCS TAKCOHAMHU KHUIMEYHOH MHUKPOOHOTHI
U JJAHHBIMU OTMPOCHUKOB CPeN MAIMEHTOK ¢ (DYHKIIMOHAIBHBIM 3aII0POM

Table 7. Correlations between significantly different gut microbiota taxa and questionnaire data
among patients with functional constipation

SF-36 — ®usmieckoe BACS — /IsurateibHblii TECT
d)yHKunonnpOBayne 4DSQ — [lenpeccus ¢ pummeamu
SF?ui;i;i;ZZwal DSOS Depressian BACS — Token Motor task
Knacc / Class
-~ H3 H3 r = —0,48;
Bacilli N/S N/S p = 0,004
Tlopsinox / Order
H3 H3 r = —0,36;
Pasteurellales N/S N/S » = 0,03
. H3 H3 r = —0,48;
Lactobacillales N/S N/S » = 0,004
CemeiictBo / Family
H3 H3 r = —0,36;
Pasteurellaceae N/S N/S p = 0,03
Streptococcaceae A o = Ul
P N/S N/S p = 0,006
Pox / Genus
Alistipes H3 r :__0’37; -
N/S p = 0,03 N/S
Haemophilus 1815 o r=-0.41;
P N/S N/S p=0,02
Streptococcus g 13 7= =0k
P N/S N/S p=0,02
Lachnospiraceae r=0,33; H3 H3
NK4B4 group p = 0,04 N/S N/S

Hpumeuanue: SF-36 (The Short Form-36) — onpochux, ucnoiv3yemviti 04 OUEHKU KAYECMEA KUIHU, CEA3AHHOZO CO 300-
posvem; 4DSQ (Four-Dimensional Symptom Questionnaire) — wemvipexmMepHolil ONPOCHUK Ot OUEHKU BbIPAKEHHOCU OUC-
mpecca, denpeccuu, mpesozu u comamusauuu; BACS (Brief Assessment of Cognition in Schizophrenia) — wxara xkpamxot
OUEHKU KOZHUMUSHLIX hynKyull npu wusoppenuu;, H3 — nesnauumas ceazo (p > 0,05).

Note: SF-36 (The Short Form-36) — a questionnaire used to assess health-related quality of life; 4DSQ — Four-Dimensional

Symptom Questionnaire; BACS — Brief Assessment of Cognition in Schizophrenia; N/S — not significant relationship
(p > 0.05).

Poc xypH racTposuTepoJ rematon koaonpokros 2025; 35(4) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(4)



www.gastro-j.ru

Opurunasbhbie uceaenoBanust / Original articles

Oocy:kaenne

B dusuosornyeckux ycaoBHSIX OKOJIO 5 % IIOCTY-
namlero ¢ Tmwuieid TpuntodaHa MeTaboJU3UPYeTCs
B ceporoHnH ¢ nomompbio TPH-1 u TPH-2 (Merok-
CUMH/IOJNbHBIA WU CEPOTOHMHOBBIA IMyTh), OCTa/lb-
Hag €ro 4YacTb MeTaGoJM3UpPYyeTcs NPenMyIlecTBeH-
HO B KuHypeHuH (KuHypeHuHOBbIA 1yTh) [10, 11].
OG6pa3oBaBIIUiics CEPOTOHUH HAKAILJIMBAETCS B 9HTE-
poxpoMaOUHHBIX KJIeTKaX, KOTOpPble BBICBOOOKIA-
I0T €T0 TOJ| BIAUSHNEM MeXaHWYeCKUX U XUMUYECKUX
CTUMYJIOB, TEM CaMbIM BBITIOJHSS (DYHKIIIO CEHCOP-
HBIX Tpeo6pa3oBaTesiell JaHHBIX CTUMYJIOB B HeMpO-
MenuatopHbiii otBer [10]. O6pa3zoBaHue KUHYpeHUHA
IIPOUCXOJNT B KUIIIEYHUKE, [IeYeHN U TOJOBHOM MO3Te
¢ moMoIibio pepMeHTOB TpUNTO(hAH-2,3-TNOKCUTEHA3BI
(TDO) u nngonamun-2,3-muokcuresassl (IDO) [11].
AxtuBHOCTh TDO mOBBIIIAETCS B OTBET Ha yBeJHYe-
HUE YPOBHS IMPKYJHMPYIOUIET0O B KPOBH KOPTHU30JA,
B TO BpeMsl Kak akTuBHOCTb IDO cTuMymmpyercs mpo-
BOCTIAJIUTEbHBIMU ITUTOKMHAME (HanpuMep, uHTepde-
pOHOM-TaMMa, WHTepJIeHKIHOM- 1B, WHTepIeHKnHOM-6
u dakTopoM Hekposa omyxoan-o) [11]. JambHeiinmmit
MeTab0M3M KUHYPEHWHA MPOUCXOAUT MO JABYM IIy-
TAM — ¢ o6pa3oBaHueM XWHOJMHOBOW WM KUHYPEHU-
HOBOW KHCJIOT, KOTOPbIE OKA3bIBAIOT Pa3HOHATIPABJIEH-
ubie addexrol B ornomenun [THC [11]. Tlobienue
VPOBHS XWHOJIMHOBOH KHUCJOTBI — IPelpacIoiaraeT
K Pa3BUTHUIO HeWpOJereHepaTUBHBIX H3MEHEHUU Tro-
JIOBHOTO MO3Ta U TICHXOIMOIIMOHAJIBHBIX HAPYIIEHW
(rpesoru u genpeccun) [11]. Kunypenosas kuciora,
HAIpoOTUB, 06JIaJlaeT HEHPOIPOTEKTOPHBIMU CBONCTBA-
MU ¥ TpeAYINpeXx/JaeT HelpoToKcuueckue 3(derTb
XUHOJINHOBOM KucaoTeI [11].

Mpbl mpearnososKuan, 4yTo HapylIeHHe COCTaBa Ku-
NIeYHOI MUKPOOHOTHI Tipu D3 MPUBOJIUT HE TOJHKO
K cMeleHuio MerabosnaMa Tpuntodata mo KuHypeHu-
HOBOMY IIyTH, HO TaKXe U K HapYIIEHUIO TTOCTOSTHCTBA
OCH <«KHIIEYHUK — MO3T», KOTOPOE COIPOBOKIAETCS
MOBBINIIEHUEM YPOBHS IUPKYJIUPYIONNX B CUCTEMHOM
KPOBOTOKE ITPOBOCIIAJINTEJNbHBIX ITUTOKUHOB M KOP-
tu3ona. Kak u3BeCTHO, KOPTHU30J JOMOJHUTEILHO
CTUMyJUpyeT 00pa3oBaHHe KMHYPEHHHA 3a CyeT IO-
Boimennst akTuBHOoctH TDO, a Takske Hapymraer
[EJIOCTHOCTD ~ KHUINEYHOTO  CJAM3UCTO-3IUTETHAIBHO-
ro 6apbepa, 4TO TIpeapacroJaraeT K GaKTepHaTbHOI
TPAHCJIOKAIINU U T€M CaMbIM /IOTIOJIHUTEIbHO HOBbIIIA-
€T YPOBEHDb MPOBOCMIAIUTENbHBIX ITUTOKUHOB [11, 12].
Kpome aToro, KOpPTH30J yTHETaeT aKTHBHOCTb HEHpo-
HOB oHTepaabHON HepsHOW cuctembl (DHC) u cuu-
J)KaeT BO30YAUMOCTb 3HTEPOXpoMadHUHHBIX KJIETOK
U WHTEPCTUIMAIbHBIX KJIeTOK Kaxass, BbITOTHSIO-
X TelcMelikepHyIo (PYHKIIMIO ¥ KOOPIUHUPYIOIINX
MEepUCTATBTUKY TosicTol Kumiku [12]. Takum o6pasom,
KOPTH30Jl 3aMbIKaeT HEPBHbIE U TOPMOHAJbHBIE IIyTH
B3anmozeticteug Mexay LIHC u OHC, BoBieyenHble
B 3aMe/lJIeHNe TOJICTOKHUIIEYHOH MOTOPUKH.

Mpbr 0O6GHAPYKUJIU, YTO y TaIMeHTOK ¢ D3 TOoBbI-
IIeH ypOBeHb KUHYPEHWHA M CHUKEHO COJepsKaHue
CEepOTOHWHA B ILJIa3Me, a BMeCTe C 3TUM CHUXKEHO

COOTHOIIIEHWE CEePOTOHMHA IJIa3Mbl K KHHYPEHHHY,
YTO MOJATBEPIKJAET HANIy KOHIENINI0 O CMEIeHNH
MeTa6om3Ma TpUNnTodaHa B M0JIb3y KUHYPEHUHOBOTO
mytn B maroreHese M3. IIpuMevaTesbHO, UTO ypoO-
BeHb TPOMOOIIMTAPHOTO CEPOTOHWHA, TpuntodaHa
1 KUHYPEHWHOBOH KHCJOTHI B KPOBHM HE Pa3anyayics
Mexkay rpynmnaMu. OTCyTCTBHE 3HAUMMBIX pa3IMymii
YPOBHSI KMHYPEHUHOBOH KHUCJIOTBHI MO3BOJISIET TIPE/IO-
JIOKUTD, 4YTO JATbHEHINN MeTaboJn3M KUHYpEeHUHA
y manueHTok ¢ D3 MpPOMCXOAWT € MPENMYyIIecTBeH-
HBIM 0Opa30BaHUEM XWHOJMHOBOW KHCJIOTBI, OJHAKO
JlaHHAsT TUIIOTe3a TPeOyeT MOATBEPKAeHUS. B mosb3y
JTAHHOTO TIPEIIOTIOXKEHIS CBUIETENbCTBYIOT Pe3yIbTa-
o1 uccaenosanuss C. Chojnacki et al. (2023), B ko-
TOPOM Y HAI[MEHTOB C CUHAPOMOM Pa3/Ipa’keHHOTO K-
MIEYHUKA C 3aTI0POM HAOMIOJAJCS BLICOKHI YPOBEHD
9KCKPETUPYEMBIX C MOYOW KMHYPEHHHA U XHHOJIHHO-
BOI KHCJIOTBI, HO HE KUHYPEHWHOBON KucaoThbr [13].
KoppesMoHHbINl aHAAN3 He IOKa3al 3HAYMMOCTDb
TpuntodaHa, CEPOTOHNHA W KHHYPEHUHA B Pa3BUTUU
MCUXO03MOIIMOHANBHBIX M KOTHUTUBHBIX HapyIIeHWiH
y 06CIeTOBAaHHBIX HAMU JIUII.

Y nammentoxk ¢ D@3 Takke ObLIO BBISABJICHO IIO-
BBIIIIEHNEe B KPOBM KOPTH30Jla W MapKepa CHCTEMHO-
ro Bocrnanenusi 1L-1B. IIpumeuaresbHo, 4TO KOpPTHU-
30J1 TIOBBITIAJ 60JIeBOIT Topor, B TO BpeMs Kak IL-1p
HETATUBHO BJMAJ Ha II0Ka3aTesJb KadeCcTBa >KU3HU
IO IIKaJIe TesecHOH 6omu. IIpsMast Koppemsams Mex-
Iy YPOBHEM KOPTH30Jla ¥ IOBBINIEHHEM IOKa3aTess
KauecTBa JKM3HU 1O TKaJe TeJeCHOU 60 OGbSCHS-
€T BBIIIEONICAHHYI0 0OPaTHYI0 KOPPEJISIUIO YPOBHS
CEPOTOHWHA TLIa3Mbl CO NIKAJIONW TeJecHOW 6OJH, MOo-
CKOJIBKY KOPTHU30J MHrHOUpyeT 06pa3oBaHUE CEPOTO-
HuHa u3 tpunrodana. Takske 60Jee BBICOKWIT YPOBEHD
KOPTH30Jla B HCCJEAyeMOil TI'pymie MOXeT TOBOPHUTDb
0 6oJiee BBICOKOM YPOBHE 3MOIMOHAJIBHON JAGWIIb-
HOCTU U HU3KOW CTPECCOyCTONYMBOCTU y TAITMEHTOK.
YuuTbiBasi IpsIMyIO CBsI3b MeK/IYy YPOBHEM KOPTHU30-
Jla M TIOKasarejeM KadyecTBa JKU3HU IO IIKaje Tese-
CHOWl 6OJIM, MOXKHO TPEIIOJOXKUTh, YTO TOKA3aTesb
KauecTBa JKU3HU MO IIKajge OOJIU SABJSETCS OTpaxe-
HUEM Pa3BUTHS MTPOIECCOB COMATU3AINN W CHUKEHUS
CTPEeCccOyCTONYMBOCTH.

Boamoxxno npeanonoxutb, uto 1L-1B sBiasercs
KJIIOYEBBIM  MeTa00JUTOM, OIIOCPEIOBAHHO CHIDKA-
IOIUM CTETIeHb YOBJIETBOPEHHOCTH (DU3NIECKUMU
acmeKTaMy KU3HeJesTeNbHOCTH Yy maruentoB ¢ O3
33 CYeT YCWJIEHNUS BBIPAKEHHOCTH [JEeTPecCuu W CO-
Matusanuu. B3anMocBa3b moBbiieHus yposusa IL-1B
W CHIDKEHHSI CJIyXOpeueBOH NaMsATH y MalllneHTOK
¢ D3, HaAPOTUB, MOXET ObITh OOBSICHEHA €ro Tpsi-
mbiM BausgHueM Ha [[THC. Iloswmenue I1-1B accorm-
MPOBAHO C Pa3BUTHEM BOCHAJIUTEIbHBIX W3MEHEHH
B HelpoHaX TOJIOBHOTO MO3Ta, KOTOPbIE IPUBOIST
K HapylleHH0o O0pa30BaHUS U CHUKEHHUIO CJIOKHO-
CTH [JEHAPWUTOB, Pa3BUTHIO aKCOHAJIbHOW THIIOMUEJIN-
HU3aIlMM HEHPOHOB, a TaKkXe K YTrHeTEHWIO TJIyTaMa-
TEPTUYECKON M XOJTMHEePTHYecKol HelpoTpaHCMHUCCUN
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MeX/y HelpoHaMU ToJIoBHOTO Mo3ra [14]. PasBurue
naaynmupoBansoro 1L-1B Bocmanennst B rummoxramie
COINIPOBOKIAeTcsl HapylleHneM (POPpMUPOBAHUSA U KOH-
COJIU/IAIIAN TIAMSITH, TIPOSIBJIEHNE KOTOPBIX MBI HAOJIO-
nanu y marmentok ¢ D3 [14]. Heitporpoduyecknuii
(dakrop mosra (BDNF), HanpoTuB, cTUMYJIUPYET pas-
BUTHE HEIPOHOB, IIOAJEPKUBAeT UX BBIKUBAEMOCTD,
COXPAHHOCTh CTPYKTYPbI W MJIACTUYHOCTb, a TaKKe
KOHTPOJIMPYeT MeXXHelpOHaJIbHOe B3auMo/ieiicTBre
1 JIOJATOBPEMEHHYIO TIOTEHIIMAIINIO HEWPOHOB, 3a CUET
yero ¢opMHUpyeTcsl J0ATOBpeMeHHast mnamsath [14].
OrtcyrcrBue gocroBepHbix pasandmii BDNF mexmay
IPYHIIaMU  UCIBITYEMbIX II03BOJISIE€T IIPEAIOJaraTh,
YTO KJIIOYEBBIM 3B€HOM B CHUIKEHUW CIYXOPEYEBO Ta-
Maty npu D3 gBJSETCS UMEHHO ITIOBBIIIECHNE YPOBHS
IL-1B, a ne camxenne BDNF.

AHayu3 mnokasareseil 3MOLMOHAIBLHOTO 3/I0POBbS
y namuentok ¢ D3 yKasblBaeT Ha pasjauyue BbIpa-
JKEHHOCTH Jeripeccun  — O6ojiee BBICOKUII ee ypo-
BeHb (JIETKOe PacCTpoiicTBO) GBLT BBISBIEH C TOMO-
MIbI0 MHTEPBBIO C IIPUMEHEHMEM IIKaibl l'aMuiIbToOHA
(HDRS), HO He TIpW B3allOJHEHHW CAMOONPOCHHUKA
4DSQ, B koTOpoM 006e WCIBITYeMble TPYINBI COOT-
BETCTBOBAJIN HOPMAJbHBIM 3HaueHUsM. lIpoBenenue
MHTEPBbIO C IIOMOIIbIO IIKaIbl ['aMH/IbTOHA CUUTaeT-
CSI «30JI0TBIM CTAHJIAPTOM» [IJISI OIIEHKH JIeTTPECCHBHO-
ro paccrpoiictBa u 6osiee 3(PHEKTUBHO TIPUMEHSETCS
B KavyecTBe WHCTPYMEHTa CKPUHWHTA JAHHOTO HapYy-
IIIEHNsT TIPU TIPOBEJIEHNH HAYYHbIX ucciaenoBanuii [15].
CreioBaTelbHO, MOKHO CIeaTh 3aKII0YeHNe O TOM,
YTO JIelIpeccusl pacHpoCcTpaHeHa CPeAy IIallueHTOK
c O3, ofHAKO ee HaJWYHMe W BbIPAKEHHOCTb HE MO-
I'yT ObITb BBISBJIEHBI € ITIOMOIIBIO CAMOOIPOCHUKOB
(Brarouass 4DSQ). Taxke oOHapysKeHa B3aMMOCBS3b
Beipaskenroctn genpeccun (HDRS) ¢ Huskumu 11o-
Ka3aresIMI KadecTBA JKM3HU MO IMKajgaM (hU3NIECKO-
ro PYHKIMOHUPOBAHUS U TeJleCHON 60U, a TaKKe CO
CHIDKEHUEM CKOPOCTH 00paboTKH WHMOPMAIINN.

Baxxnoii cocraBagonieil JAaHHOTO WCCJAeIOBAHUSI
OblIa OIleHKa IMOoKa3aTejell KOTHUTUBHOTO 3/I0POBbS,
KOTOpas IoKa3ajla CHIDKeHHe OOHMIMX KOTHUTHBHBIX
BO3MOXKHOCTell y marmeHTok ¢ d3. bpuio ycraHoB-
JeHo, yto npu D3 0COOEHHO CHUXKAIOTCA CJIyXOope-
4yeBas MaMSATb U CKOPOCTb 00PaGOTKM WHQOpPMAIIH,
IpH 9TOM WCHOJHUTENbHbIe (yHKINKU (MIaHupOBa-
Hue) u pabovas MaMATh He N3MEHSIOTCS.

HecMoTpst Ha BBICOKYIO OLIEHKY KadyecTBa >KU3HU
o IIKaje »Ku3HecrocoOHocTH, Haanume D3 3Haun-
TEJIbHO OIPAHUYMBAET KA4eCTBO SKM3HU IO IIKaJIaM
(usnyeckoro GYHKIMOHUPOBAHUS W TeJeCHON 60JHN
y TanueHToK. /laHHble IOKasaTeln OTHOCATCA K Ka-
YeCTBY JKU3HU MO (DU3NIECKOMY KOMIIOHEHTY 3/I0PO-
Bbsl, CJIeJIOBAaTeJIbHO, IIOBCEJHEBHAA [eSATeJbHOCTD
TaKUX OOJIbHBIX OTPAHWYEHA HETATHBHBIM BJIUSHHUEM
TeslecHOll Gosu. [lpmMevarenbHO, YTO y HAIMEHTOK
¢ D3 Op1a BbIsiBIEeHA Gojiee BBICOKAS TMPUBEPIKEH-
HOCTh K coMarmzanuu (110 JaHHBIM CaMOOIIPOCHHUKA
4DSQ), KoTOpasi CHWIKAjJa CTeNeHb YAOBJIETBOPEH-
HOCTH acCIHeKTaMH SKM3HeAeATeJbHOCTH IIallueHTOK.
TakuM 06pa3oM, OlleHKa BBIPAKEHHOCTH COMATU3AIIH

1 OObEKTUBHASI OIIEHKA [EIPECCUH SIBJISIOTCS BAKHbI-
MU TIOKa3aTeIsIMU TP aHaJIn3e WHTEHCUBHOCTH GoJie-
BBIX OIIYIIEHUI B KINHUYECKOI IPAKTUKE.

Mpbl BBISIBUJIM JIOCTATOYHO OGOJIBIIOE KOJUYECTBO
6aKTepHAJIbHBIX TAKCOHOB B COCTaBe KUIIEYHOI Mu-
KPOOUOTBI, COJepsKaHue KOTOPBIX OTJIMYATIOCh y Ta-
eHToK ¢ M3 OT 310POBBIX KEHIIUH. BbisBieHHbIE
u3MeHeHUs] ObLIH OOHApY’KEHbI Ha YPOBHSX KJAC-
ca, mopsiaka, ceMmeiictBa, poga u Buga. K Hambo-
Jiee 3HAYMMBIM TAKCOHAM, CHIDKEHHBIM Yy TallleH-
tok ¢ D3, cremyer oTHectH GaKTepuu ceMelicTBa
Ruminococcaceae, poma Faecalibacterium u Buma
Ruminococcus bicirculans, Kotopble U3BeCTHBI CBOE
CTIOCOOHOCTBIO CHHTE3UPOBATbH KOPOTKOIIETIOYEYHBIE
sxuphbie kucaorsl (KIPKK), a rtakske mpeBpararh
nepsuunble skemunbie Kucaothl (KK) Bo BTOpmuHbIE
[16]. [lamHble MOJEKYJbI MHKPOOHOTO IPOUCXOK/IE-
HUS UTPAIOT KJIIOYEBYIO POJIb B TIOAJEPKAHUH AJIEK-
BATHON MOTOPUKU TOJCTOH Kumiku [6, 7, 16].

B wuccremoBaHnm Ha CTEPUJILHBIX MBIMIaX OBLIO
MOKa3aHo, 4To Hernocpe/jcTBeHHOe BBeAeHne KIKK
(amerara u Gytuparta) B TOJCTYHO KHUIIKY TPBI3YHOB
MIPUBOANT K ycuyienuio aktuBHoctu TPH-1, uto comnpo-
BOXK/IA€TCST TIOBBINIEHWEM YPOBHS CEPOTOHWHA B TOJI-
CTOIf KHIIKE U BOCCTAHOBJIEHHEM TOJICTOKHUIIIEYHOTO
TpaHauTa y KUBOTHBIX [17]. Kpome srtoro, KIIJKK
CIIOCOGHBI  OKa3blBaTh IPOTUBOBOCIIAIUTENbHBINA 9(]-
(bexT 3a cyer yrHeTeHUS XeMOTaKcUca HEHTPODIIOB
U CTHMYJISIINU CHHTE3a IPOTUBOBOCIATUTENbHBIX IIU-
tokunoB (Hampumep, IL-4 w IL-10) maxpodaramm,
JNEHJPUTHBIMH KJIETKAMU M JUM(OIUTAMU B TOJICTOM
kutke [18]. Taxske KIZKK uHrHOUpyoT akTHBHOCTD
nykaeapHoro ¢axropa kamma B (NF-kB), unayum-
PYIOIIIETO CHUHTE3 TPOBOCHATUTENBHBIX ITUTOKWMHOB
TNF-a, IL-1B u IL-6 mMakpodaramMu TOJICTOW KUNIKA
n rojoBHoro Mmosra [18]. HemamoBaskuoit dyHKIN-
eit KIDKK (mpeumyiiectBeHHO GyTHpaTa) SIBJISETCSI
MoJiZIepKaHne TeJOCTHOCTH CJAM3UCTO-3MUTETNATHHO-
ro Gapbepa 3a CUET HOBBIIIEHUS] HKCIPECCUU GETKOB
IJIOTHBIX KOHTAKTOB B KOJIOHOIIUTAX W OGeCTIeYeHUst
ux Tpodomaornyeckoii mommepxkku [17—19]. KIKK
CTIOCOOHBI MTOCTYTATD U3 TOJCTOW KUIIKU B CUCTEMHBII
KPOBOTOK U TIPOHUKATh depe3 reMarosHiedannyde-
cKkuii 6apbep, OKa3biBasl HETOCPEJCTBEHHOE BIUSHIE
Ha HEfPOHBI M MHUKPOIJIMIO TOJIOBHOTO MO3Tra 3a CyeT
aHasoTuyHbIX MexauusmoB [19, 20]. B skcnepumen-
TaX HA TPbI3yHaX ObLIO MOKA3aHO, YTO HU3KWI ITYJI
KIPKK B pasiuyHbIX CTPYKTypaX TOJOBHOIO MO3ra
(BKJIIOYAST THITIOKAMIT) COMPSIKEH ¢ GoJiee BBICOKOi
BBIPAKEHHOCTBIO BOCHAJEHUS HEHPOHOB (B TOM 4mc-
Jie 3a cueT mnosblienuss ypoBHs 1L-1f u akTuBHOCTH
NF-kB), a Takke Cc pasBUTHEM JEINPECCHBHBIX Pac-
CTPOMCTB ¥ KOTHUTUBHBIX Hapymenwi [20].

Bropuunsie KK (penMyImecTBeHHO J€30KCHXO-
JIeBas M JIMTOXOJIEBAs) CHOCOGHBI YCKOPSATH TPAH3UT
COJIEP’KUMOTO O TOJICTOW KHUIIKE 3a CYET YCUJIEHUS
CHHTE32 U BBICBOOOXK/EHHS CEPOTOHMHA IIPH B3au-
MOJIEHCTBUN ¢ MeMOPAHHBIM PeIeNTOPOM KETUHBIX
kucsor 5-ro turna (TGRS) Ha HelipoHax sHTepaIbHO
HEPBHOI CHCTEMBI M 3HTEPOXPOMADPUHHBIX KJIETKAX
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[21]. Bropuunbsie KK Takske CIOCOGHBI CTUMYJIH-
pOBaTh IPOTHBOBOCIIAJIUTEbHBI UMMYHHBIN OTBET
npu B3aumojeiictreBun ¢ TGRS u  dapuesongnbim
x-pertenitopoM (FXR) Ha TMOBEPXHOCTH JEHAPHUTHBIX
KJIETOK, MakpodaroB u peryJsaTopHbiXx T-KJeTox
B CJM3UCTOI 000JI0YKE TOJICTON Kumiku [16, 21].
[IpuBonsTCST JaHHBIE O TOM, YTO YMEHbBIIEHUE YIC-
Jna Ruminococcaceae B coctaBe KUIIEYHONH MUKPOGHO-
TBI COIIPSIKEHO CO CHIDKEHHEM OO6Ieil KOTHUTUBHOM
(yHKIIUU ¥ C TOBBINIEHNEM BBIPAKEHHOCTH CHCTEM-
HOTO Bocmnajenusi [22], a yMeHbIlleHUE KOJIMYECTBA
mpeacrasuresneir poga Faecalibacterium — ¢ TOBBI-
IIEHUEM YDPOBHS MAapKepPOB CHUCTEMHOTO BOCIIAJIEHHS,
yXy/uieHneM (pusndecKoro 3/0pOBbsi U PA3BUTHEM [ie-
npeccun [23]. Tlosydyennble B aKCIiepuMEHTaX HA TPbI-
3yHaX [IaHHBbIE OT/EJbHBIX HCCIEOBAHUN IOKA3bIBa-
10T, YTO CHU)KeHHe uncya Oakrepuii poma Alistipes,
HabJIroJaeMoe TaKKe y HAINX ITAllNeHTOK, HeTaTHBHO
BJIISIET HA COKPATHMOCTD TOJICTOI KHIIIKHU, OJHAKO Me-
XaHU3MBI JaHHOTO 3¢ dexTa He ycTaHOBIEHB [10].
Cpel TIOBBIIIEHHBIX TIPEACTABHUTENEN KUIIEYHOIT
MHUKpPOGHOTEI y mHanmeHTok ¢ d3 obpamaioT Ha cebs
BHUMaHNEe TaKCOHBI KiaccoB Erysipelotrichia n Bacilli,
nopsiikos  Evysipelotrichales n Lactobacillales, ce-
meiicte  Erysipelotrichaceae  n  Streptococcaceae,
a Takxke Gakrepun ponoB Streptococcus n Oscillospira.
Bakrepun  cemeiictBa  Erysipelotrichaceae  (koro-
pble cocrasrstior kiaace Erysipelotrichia w mopsiiok
Erysipelotrichales) nsBectHbl CBO€il CIIOCOGHOCTBIO T10-
BBIIIIATh [TPOBOCIIATIUTETbHBII IMMYHHBIN OTBET, OHAKO

HAKOILJIEHHbIEe JJAHHBIE O HUX BecbMa orpaHmdeHsl |19,
24]. Hampumep, B HCCJIEOBAaHWU C Y4acTHEM MalldeH-
toB ¢ BY-undeknneir 6b110 mMoKazaHo, 4To Tpeobiia-
nanue Gakrepuii Evysipelotrichia B cocraBe KuIeYHOM
MHUKPOGHOTBI MIPSIMO KOPPEJIHPOBAJIO C BBIPAYKEHHOCTHIO
CHCTEMHOTO BOCTIAJIEHUsT, OHOMapKepoM KOTOPOTO BBI-
CTynaJj cbIBOPOTOYHBIN ypoBenb 1L-1B [24].

[Tpencrasutenun mopsimka Lactobacillaceae Ttpa-
MUIIMOHHO CYUTAIOTCS IIOJIE3HBIMHU, TaK KaK HeKo-
tTopbie Gaktepun poxaa Lactobacillus Bxomst B co-
CTaB pa3JUYHBIX NpoOumoTuyeckux mpenapaTos [19].
OnHaKO BBICOKOE CO/lep:KaHUe TpecTaBuTesell MaH-
HOTO CeMeliCTBa Tak:Ke HAOGJIONAETCS TIPU CHHIPOME
pa3lpayKeHHOTO KWIEYHUKA, [eTpeccuu, OOIe3HN
[TapkuHCOHA, PACCTPONCTBAX AYTUCTUYECKOTO CIEK-
Tpa, PEBMATONJTHOM apTpuTe U s3BeHHOM Kosute [19].
OtnenbHOo OoTMeueHa croco6HocTh Lactobacillaceae,
a Tak’Ke TIpe/icTaBuTe el ceMelicTBa Streptococcaceae
u pona Streptococcus ¥ O6GaKTepHATbHOU TPAHCJIO-
Kalliy TpW HapylleHun KuireyHoro Oapbepa [19].
IIpeacrasutenu  poma  Oscillospira  (Bxopsiero
B kmacc Clostridia Tuna Firmicutes) ciocoGHBI MO/~
JIep>KUBATh POCT METAHOTEHHBIX apXeeB, HaJI4le
KOTOPBIX TECHO ACCOIMUPOBAHO C M3GBITOYHBIM 06pa-
30BaHIEM METaHa, 3aMeJISIONEr0 MOTOPUKY TOJICTOI
kumiku [25]. [IpuMeuarebHO, 9TO JaHHbIE GaKTEPUU
yaie BCTPEYAIOTCSI B COCTABE KHUIMEYHOH MUKPOOUO-
TBI Y JKEHIMH, & UX KOJUYECTBO HAMPSMYIO CBSI3aHO
C JJINTEIBHOCTBIO OTCYTCTBHS JepeKali ¥ IJIOTHO-
CTHIO KaJIOBBIX Macc [25].

Himenenne coctasa KHIIEYHONH MUKPOOHOTEI

tIL-1P

| CepoTOHUH/KHHYPEHUH
¥

1 Kopruszon

v

PYHKUHOHANBHBII

3anop

¥

L A

DMOIMOHATBHEIE PACCTPOIiCTRa,
KOTHHTHBHBIC HAPYIIEHNA,
MPHBEPKEHHOCTE K COMATHIALHN

Pucynox 2. KioueBble TaTOrEHETHYECKME MEXAHU3MbI Pa3BUTHSI XPOHUYECKOTO ((DyHKIIMOHAIBHOTO) 3a1opa

IIp1 HapylI€HNN COCTaBa KHUITIEYHOI MI/IKPOéI/IOTbI

Figure 2. Key pathogenetic mechanisms of development of chronic (functional) constipation with disturbance

of the intestinal microbiota composition
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Mpbl BBISBUJIM KOPPEJSILIUOHHBIE CBSI3U  MEXKIY
HEKOTOPBIMI ~ OaKTEePUAJIbHBIMUA  TIPEJICTABUTEISIMU
U yPOBHIMH OHOMapKepoB, YYacTBYIOIIUX B MaTO-
reneze AD3. OgHaKO HU OAWH u3 GaKTEPUATHHBIX
TAKCOHOB [JJOCTOBEPHO He KOPPEJHPOBAJI C MCCIEI0-
BaHHBIMH OGuoMapkepamu. lIpeArnmonoXuTebHO CBS3b
MeKIy MHUKPOGHBIMH IPEJCTABUTEISIMU U JIaHHBIMU
MoKa3aTessiMi mMeeT 6oJiee CIOXKHBI XapakTep. Tem
He MeHee y maiueHToK ¢ (D3 TOBBINIEHNE B COCTA-
Be KUINIEYHON MUKPOOGMOTBI JOAM OaKTepwil KJjacca
Bacilli, nopsinkos Pasteurellales n Lactobacillales,
cemeiictB  Pasteurellaceae w Streptococcaceae, po-
noB Haemophilus n Streptococcus KoOppeanpoBaso
C yXy[IIIeHneM CKOpoCcTH 00paboTku WHOPMAIn,
a HoBBIIIeHNe yKcaa 6akrepuit poga Alistipes — c Go-
Jee BhIpaxkeHHoit pempeccueir (4DSQ). Cozpepsxanue
B KHUIIEYHOW MUKpo6more mamueHTok ¢ D3 6Gakre-
puit pona Lachnospiraceae NK4B4 6buio cHiKeHO,
HO I[P 9TOM KOPPEJINPOBAJIO C NOKa3aTeJaeM KauyecTBa
SKU3HU TT0 TIKaje (Ppuandeckoro pyHKIMOHMPOBAHMS.

Takum o6pasoM, B COCTaBe KUIIEYHON MUKDPOOGHO-
TBI y mareHTok ¢ M3 cHUXKeH TyJ GaKTepuii, OTBeT-
crBenHbIxX 3a cunre3 KIJKK u Bropuynbix 7KK, a Tak-
JKe TOBBIMIEHO YHCA0 OAKTepHil, KOTOpble 06JaJaioT
CIIOCOGHOCTBIO yTHETAThb MOTOPUKY TOJICTON KHIIIKH,
MOJIZIEPKUBATD  BOCIATUTETbHBIE WMMYHHBIH OTBET
U HApyIIaTh II€JOCTHOCTb CJU3HUCTO-3TIUTENNATBHOTO
KuIeyHoro Gapbepa. /laHHbIE M3MeHEHMS MUKPOOHO-
r0 COCTaBa IIPEIPACIOJIATAIOT K M3MEHEHHI0 MeTa6o-
JguaMa TpuntodaHa B MOJb3y KUHYPEHUHOBOTO TYTH
U IPUBOJAT K NOBbINIeHuio yposHs IL-1B B kpoBu, Ko-
TOPBIIl He TOJBKO yCyTyOssieT HapylleHne MeTa6osIm3-
Ma TpunrodaHa, HO U HPHUBOAUT K BO3HUKHOBEHUIO
JleTpecc W KOTHUTWBHBIX HapyleHWil. PasButne
IICUX09MOIIMOHATBHBIX PACCTPOICTB MPUBOAUT K IIO-
BBITIIEHUIO B KPOBOTOKE YPOBHS KOPTU30Ja, KOTOPBII
JIONIOJTHUTEJIbHO HApylIaeT MeTa6o/u3M TpunrodaHa.
B wucxome mamHBIX cobbITuii opMHpYyeTcs MOpOY-
HBII KPYT, KOTOPBI YCHUJIWBAET BBIPAKEHHOCTh D3,
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Gut Microbiota, Tryptophan Metabolism,
Quality of Life, Psychoemotional and Cognitive
Impairments in Functional Constipation
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Aim: to investigate the relationship between tryptophan metabolism features, gut microbiota composition, systemic
inflammation markers, cortisol levels, quality of life, and psychoemotional and cognitive status in female patients
with functional constipation (FC).

Materials and methods. The study included 64 female patients with FC and 26 age- and BMI-matched women
without FC (p > 0.05). All participants underwent assessment of gut microbiota composition in stool samples (via 16S
rRNA sequencing), health-related quality of life (SF-36), psychoemotional status (4DSQ, Spielberger — Hanin test,
Hamilton scale), and cognitive function (BACS cognitive tests). Tryptophan metabolism was evaluated by measuring
levels of interleukin-1p, cortisol, brain-derived neurotrophic factor (BDNF), tryptophan, kynurenine, kynurenic acid,
and serum and platelet serotonin.

Results. Compared to women without FC, female patients with FC had higher levels of cortisol (325 [266; 403] vs. 275
[255;304] nmol/L; p=0.025), interleukin-13(10.0[9.2;11.2]vs.7.2[6.5;7.8] pg/mL; p<0.001),and blood kynurenine
(0.65 [0.54; 0.82] vs. 0.44 [0.35; 0.48] ug/mL; p < 0.001), as well as lower plasma serotonin levels (108 [85; 134]
vs. 163 [117; 190] ng/mL; p < 0.001). No differences were found between groups in plasma tryptophan, BDNF, ky-
nurenic acid, or platelet serotonin. Patients with FC exhibited more pronounced depression (Hamilton scale: 8 [6; 9]
vs. 3 [2; 3] points; p < 0.001) and somatization (9 [7; 12] vs. 5 [3; 9] points; p < 0.001); lower cognitive function
scores (50 [45; 54] vs. 54 [53; 56] points; p < 0.001), particularly in auditory-verbal memory (p < 0.001) and in-
formation processing speed (p < 0.001); and reduced quality of life (SF-36) in physical functioning (90 [83; 95] vs.
95 [95; 95] points; p < 0.001) and bodily pain (60 [50; 70] vs. 75 [56; 85] points; p < 0.001). Cortisol levels positively
correlated with bodily pain (r = 0.379; p = 0.003), while interleukin-1p levels inversely correlated with bodily pain
(r=-0.391; p=0.002), physical functioning (r = -0.448; p < 0.001), and verbal memory (r = -0.252; p = 0.046), and
positively correlated with depression (r = 0.311; p = 0.013) and somatization (r = 0.266; p = 0.035). Cortisol levels
correlated positively with Oscillospira (r = 0.45; p = 0.01), while kynurenine levels correlated with Alistipes (r = 0.36;
p = 0.04) abundance. Plasma serotonin positively correlated with Haemophilus (r = 0.37; p = 0.03) and inversely
with Bacteroides plebeius (r = —0.40; p = 0.02) abundance. Physical functioning (SF-36) positively correlated with
Lachnospiraceae NK4B4 group (r = 0.35; p = 0.04), while depression severity (4DSQ) inversely correlated with Alisti-
pes abundance (r = -0.37; p = 0.03). Information processing speed is inversely correlated with abundance of Bacilli
(r=-0.48; p = 0.004), Lactobacillales (r = -0.48; p = 0.004), Pasteurellales (r = -0.36; p = 0.03), Pasteurellaceae
(r=-0.36; p=0.03), Streptococcaceae (r=-0.47; p=0.006), Haemophilus (r=-0.41; p=0.02), and Streptococcus
(r=-0.38; p=0.02).

Conclusion. The findings indicate that women with functional constipation exhibit altered tryptophan metabo-
lism and gut microbiota dysbiosis, associated with depression, somatization, cognitive impairment, and reduced
health-related quality of life.

Keywords: gut microbiota, microbiome, functional constipation, depression, anxiety, quality of life, SF-36, cognitive
function, somatization, tryptophan, serotonin, kynurenine, interleukin, cortisol
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KunweyHaa mukpo6uora, metabonuam TpuntodaHa, Ka4eCTBO XXU3HU, NCUXO-

AMOLMOHaJIbHblIe N KOTHUTUBHbIE HAapyLUueHund npu d)yHKU,I/IOHaHbHOM 3anope
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A.T. Bennawsunun®, B.U. Kazeit®, I.C. KpacHos?, P.B. MacneHHukos', IE. Pynues®, B.T. MBaLukuH'’

T DrAOY BO «[lepBbivi MoOCKOBCKuIA rocyAapCTBEHHbIV MeanUmHCkuii yumsepcutet um. .M. CedeHoBa» MuHucTepcTBa
3apaBooxpaHeHnsi Poceurickon deanepaumm (CedyeHoBCckuii YHnBepcuteT), MockBa, Poccuiickass Peneparims
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4 DrA0y BO «Poccuiickuii rocynapcTBEeHHbIV ryMaHUTapHbiil yaneepcuteT», Mocksa, Poccurickas denepaums

5000 «9k3akTa Jlabc», Mocksa, Poccurickas denepaums

Llenb: n3yunTb B3aMMOCBA3b MeXay 0COO6eHHOCTAMN MeTabonnama TpuntodaHa, COCTaBOM KULLEYHO MUKPOOMO-
Tbl, MapKepamMun CUCTEMHOIrO BOCMANIEHUS N KOPTU30/I0M, KQYECTBOM XM3HU, @ TakKe COCTOSIHUEM NMCUXO3MOLINO-
HaJIbHOM U KOTHUTUBHOM cdep y naumeHTok ¢ dyHKUMOHaNbHbIM 3anopom (P3).

Matepuansl u metoabl. B nccnenoBaHue 6bin10 Bko4eHo 64 naumeHTkn ¢ G3 v 26 xeHwmH 6e3 3, conocTa-
BUMbIX Mo Bo3pacty u UMT (p > 0,05). Bcem ncnbityembiM NPOBOAMAACH OLLEHKA COCTaBa KULLEYHOM MUKPOOUOTHI
B 06pasuax kana (c nomolbio cekBeHnpoBaHusa 16S pPHK), cBa3aHHOro co 3a40poBbEM KadecTBa Xu3Hu (SF-36),
COCTOSIHUS MCUX03MOLMOHanbHO cdepbl (4DSQ, Tect Cnunbeprepa — XaHuHa, wWkana fAMUNBTOHA), KOrHU-
TUBHOro ctatyca (KorHutuBHble TecTbl BACS). ns oueHkn meTabonmama TpuntodaHa McCcnenoBainucb YPOBHU
MHTEpnenknHa- 1B, kKoptrusona, HempoTpoduryeckoro pakrTopa rooBHOro Mo3ra, TpuntTodaHa, KNHYPEHUHA, KNHY-
PEHOBO KUCNOTbI, CbIBOPOTOYHOIO U TPOMOOLMTAPHOIO CEPOTOHMHA.

PesynbraTbl. B ominyve ot XxeHwmH 6e3 D3, naumeHTkn ¢ AaHHbIM 3abonieBaHeM nmenn 6osnee BbLICOKME YPOB-
HM kopTulona (325 [266; 403] vs. 275 [255; 304] Hmonb/n; p = 0,025), nHtepneriknna-1p (10,0 [9,2; 11,2] vs.
7,2 [6,5; 7,8] nr/mn; p < 0,001) n knHypeHuHa B kposu (0,65 [0,54; 0,82] vs. 0,44 [0,35; 0,48] mkr/mn; p < 0,001),
a TakXe MeHbLLNi YpoBEHb cepOoTOHUHA nnadmbl (108 [85; 134] vs. 163 [117; 190] Hr/mn; p < 0,001). Mpwn aTom
coaepxaHue TpuntodaHa, HeMpPoTPOPUYEeCcKoro dakTopa rofOBHOr0 MO3ra N KWHYPEHMHOBOW KUCOTLI B Mia3me
KPOBW N CEPOTOHMHA B TPOMbOOLUMTaX He pas3nuyanock Mexay rpynnamu. Y naumeHtok ¢ @3 Habnoganick 6onee
BbIpaXXeHHasa aenpeccus no wkane amunestoHa (8 [6; 9] vs. 3 [2; 3] 6annos; p < 0,001) n comaTtusaums (9 [7; 12]
vs. 5 [3; 9] 6annos; p < 0,001); MeHbLUME NoKa3aTenn KOrHUTUBHOM dyHKUuK (50 [45; 54] vs. 54 [53; 56] 6annos.;
p <0,001), B TOM 4ncne OTBETCTBEHHOM 3a criyxopeyeByto namsaTb (p < 0,001) u ckopocTb 06padoTkn MHGOpPMaLUK
(p < 0,001); cHMXEHMe NapaMeTPOB KayecTBa XM3HU MO ONPOCHUKY SF-36 no wwkanam Gpumamnyeckoro GyHKLMOHU-
poBaHusa (90 [83; 95] vs. 95 [95; 95] 6annos; p < 0,001) n TenecHoi 6onu (60 [50; 70] vs. 75 [56; 85] 6annos;
p < 0,001). YpoBeHb KOpTN301a NPSIMO KOPPENNPOBAJI C NoKasaTeIeM Ka4eCcTBa XM3HW MO LKane TeNecHon 6onum
(r=0,379; p=0,0083), a ypoBeHb MHTEPNENKMHA- 1 — 06paTHO CO WkKanamu TenecHor 6onu (r=-0,391; p = 0,002),
dusnyeckoro pyHkUmoHmpoBaHnus (r = —0,448; p < 0,001) n sepdansHon namaTu (r = -0,252; p = 0,046), a Takxe
NPSIMO C BbipaxeHHoCTbio aenpeccun (r=0,311; p = 0,013) n comaTtusaumm (r = 0,266; p = 0,035). YpoBeHb KOPTU-
30/1a NpAMO Koppenuposan ¢ obunmem 6aktepuit poaa Oscillospira (r=0,45; p = 0,01), a kmHypeHuHa — c Alistipes
(r=0,36; p=0,04); conepxaHne cepoTOHMHA B Nia3me NpsiMo KOPPENMPOBaso ¢ 0bunanem npeacrtaBmTenen poga
Haemophilus (r = 0,37; p = 0,03) n obpatHo — ¢ Bacteroides plebeius (r = —-0,40; p = 0,02). ObHapy>xeHa npsi-
Masi KOppenaumsa nokasartesnein KauecTsa Xn3Hu no wkane Guanyeckoro GyHKLMOHMPOBaHUS ¢ 0bunnem npepcra-
BuTenen pona Lachnospiraceae NK4B4 (r = 0,35; p = 0,04) n obpatHas Koppensumsa BblPaXXeHHOCTU Aenpeccumn
(4DSQ) ¢ ypoeHeM Alistipes (r = —0,37; p = 0,03). Takxe BbisiBNeHa obpaTHas KOPPENaLUUs CKOpoCcTn o06padboTkm
nHdopmauum c obunnem npeacrtasutenei knacca Bacilli (r=-0,48; p = 0,004), nopsaakos Lactobacillales (r = -0,48;
p =0,004) v Pasteurellales (r=-0,36; p=0,03), cemeincts Pasteurellaceae (r=-0,36; p = 0,03) n Streptococcaceae
(r=-0,47; p=0,006), ponos Haemophilus (r = -0,41; p = 0,02) u Streptococcus (r = -0,38; p = 0,02).
3akmo4yeHue. CornacHo NoayyYeHHbIM pe3ynbTartaM, y NauMeHTOK C GYHKLIMOHAJIbHBIM 3an0poM M3MEHEH MeTabo-
M3M TpunTodaHa 1 HapyLIEH COCTaB KULLIEYHON MUKPOOMOTLI, YTO COMPOBOXAAETCS Pa3BUTUEM OENPECCUN U CO-
MaTmnsaumm, HapyLLEeHUEM KOTHUTUBHOM (PYHKLUU N CHUXEHNEM Ka4yeCTBa XU3HN, CBA3AHHOIO CO 3[J0POBbLEM.
KnioueBble cnoBa: kmieyHass MMKpobmoTa, MMKPOOMoM, GYHKLIMOHANbHBI 3anop, AENPECCUs, TDEBOra, KA4eCTBO
XU3HN, SF-36, KOrHUTUBHAA PYHKLNSA, cCOMATU3aLUNA, TPUNTOGaH, CEPOTOHNH, KUHYPEHUH, UHTEPJIEKNH, KOPTU3O
KOHNUKT nHTepecoB: aBTOPbI 3a9BNAOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ang untupoBaHua: YnosiHuH A.U., MNonyaktosa E.A., Kyapsisuesa A.B., Mopo3soea M.A., LLUnudpuH O.C., Anekcees A.A., BeHuna-
weunu A.l., Kazein B.N., KpacHoB I.C., MacneHHukoB P.B., Pynues I"E., iBawkunH B.T. KueyHaa mnukpoburoTa, Mmetabonnam Tpun-
TodaHa, Ka4eCTBO XU3HWU, NCUXOIMOLMOHASNbHBLIE U KOTHUTUBHbLIE HapyLLeHWs Npu GyHKUMOHANBHOM 3anope. Poccuinckui xxypHan
racTpo3aHTEpPOIOrMK, renatonorum, kononpokrtonoruun. 2025;35(4):71-87. https://doi.org/10.22416/1382-4376-2025-35-4-71-87
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Introduction

Functional constipation (FC) is a function-
al gastrointestinal disorder characterized by
symptoms of difficult, infrequent, or incom-
plete defecation [1]. FC affects 1.9—40.1 % of
the adult population, with a higher prevalence
among women [1, 2].

FC negatively impacts patients’ quality of
life to a degree comparable to type 2 diabetes,
gastroesophageal reflux disease, and irritable
bowel syndrome [2]. Anxiety and depressive
disorders are common among FC patients,
worsening their condition and further impair-
ing quality of life. Depression is reported as
the most frequent emotional disorder in these
patients [3].

A potential shared mechanism underlying
both impaired colonic motility and these psy-
choemotional disturbances in FC may involve
altered tryptophan metabolism due to gut mi-
crobiota dysbiosis. The human microbiota con-
sists of microorganisms (bacteria, fungi, viruses,
archaea, and some eukaryotes) inhabiting muco-
sal surfaces and the skin [4]. The most abundant
and diverse microbiota resides in the gastrointes-
tinal (GI) tract, influencing numerous physiolog-
ical processes through metabolic, synthetic, and
immunomodulatory functions [5].

Experiments in rodents have shown that
changes in gut microbiota composition are
closely linked to altered serotonin metabolism
and impaired colonic motility [6, 7]. For exam-
ple, germ-free mice colonized with microbiota
from healthy donors exhibited higher levels of
serotonin and its synthesizing enzyme trypto-
phan hydroxylase-1 (TPH-1) in intestinal tis-
sues, along with significantly shorter colonic
transit time, compared to mice colonized with
microbiota from FC patients [6]. Additionally,
fecal microbiota transplantation from healthy
donors to FC patients has been shown to alle-
viate constipation symptoms and reduce anx-
iety and depressive disorders [7], highlight-
ing the importance of microbial factors in the
pathogenesis of these conditions.

The development of cognitive impairments
due to colonic microbiota dysbiosis possi-
bly shares similar pathogenic pathways [8].
However, the role of gut microbiota in the si-
multaneous disruption of psychoemotional sta-
tus and cognitive function has not been previ-
ously explored.

Therefore, the aim of this study was to in-
vestigate the relationship between tryptophan
metabolism, gut microbiota composition, sys-
temic inflammation markers, quality of life,
and psychoemotional and cognitive status in
female patients with FC.

Materials and methods

Patients

The study was conducted at the Department
of Chronic Intestinal and Pancreatic Diseases,
V. Kh. Vasilenko Clinic of Propaedeutics of
Internal Medicine, Gastroenterology, and
Hepatology (Sechenovskiy University). It in-
cluded 64 women aged from 18 to 65 years di-
agnosed with FC (study group) and 26 healthy
women without constipation symptoms (control
group). FC diagnosis was based on the Rome
IV criteria [1] and clinical guidelines from the
Russian Gastroenterological Association and
the Russian Association of Coloproctology [9].

Exclusion criteria were:

— antibiotic or probiotic use within 4 weeks
prior to the study;

— history of cancer, family history of col-
orectal cancer;

— previous GI surgeries;

— psychiatric disorders;

— renal insufficiency (creatinine clearance
< 50 mL/min);

— hepatic insufficiency confirmed by clinical
and laboratory tests.

All participants provided informed con-
sent. The study was approved by the local
Ethics Committee of Sechenovskiy University
(Protocol No. 12-21, July 7, 2021).

Examinations

All enrolled female patients underwent the
following tests:

— psychometric scale testing (assessment of
anxiety and depression severity, cognitive abil-
ities, and quality of life);

— clinical blood tests, urinalysis;

— blood tests (measurement of interleukin-1p,
cortisol, brain-derived neurotrophic factor,
tryptophan, kynurenine, kynurenic acid, sero-
tonin, and platelet serotonin levels);

— 16S ribosomal RNA gene sequencing in
stool samples.

All participants were assessed using the fol-
lowing psychometric tests:
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— Hamilton Depression Rating Scale
(HDRS) — interviewer-administered assess-
ment of depression severity;

— Spielberger — Hanin State-Trait Anxiety
Inventory (STAI) — self-reported anxiety
evaluation;

— Four-Dimensional Symptom Questionnaire
(4DSQ) — self-reported assessment of distress,
depression, anxiety, and somatization;

— Brief Assessment of Cognition in Schizo-
phrenia (BACS) — interviewer-administered
cognitive function screening;

— SF-36 Questionnaire — self-reported qual-
ity of life assessment.

The cytokines and metabolites (except cor-
tisol) were analyzed at the Exacte Labs lab-
oratory (Director — Vasily I. Kazey, Cand.
Sci. (Biol.)). Blood cortisol levels were mea-
sured at the Clinical Diagnostic Laboratory
of Sechenovskiy University’s Clinical Center
(Head of the Central Laboratory and Diagnostic
Service — Natalya M. Kashakanova). Venous
blood samples were collected from participants
in the morning (8:00—9:00 am) after fasting.
Female patients and control group volunteers
were advised to avoid tryptophan-rich foods
(e.g., milk, chocolate, cheese) for 24 hours be-
fore sampling, as well as excessive physical ac-
tivity and emotional stress on the day of blood
collection.

Quantitative determination of the level of
interleukin-1B and brain-derived neurotrophic
factor (BDNF) was carried out by the sand-
wich ELISA method in blood serum using the
ELISA kits HEA563Hu and SEA011Hu (Cloud-
Clone Corp., USA). Analysis of the level of
tryptophan, serotonin, kynurenic acid was car-
ried out by the competitive ELISA method in
blood serum using the CED720Ge, CEA808Ge,
CED718Ge kits (Cloud-Clone Corp., USA),
respectively. Determination of kynurenine was
carried out similarly using the E01K0010 kit
(BlueGene Biotech, China).

Platelet serotonin levels were analyzed by
competitive ELISA in platelet-rich plasma su-
pernatant using the EO1HO0106 kit (BlueGene
Biotech, China). To collect the supernatant,
the blood was subjected to sequential centrif-
ugation at 1000 g at a temperature range from
+2 °C to +8 °C for 15 minutes to obtain plate-
let-rich plasma, followed by sedimentation of
the platelet mass. The resulting supernatants
were frozen and stored at —80 °C until further

use. Platelet mass was restored by adding 0.5
mL of 0.9% NaCl solution.

The blood cortisol level was assessed in the
blood serum by electrochemiluminescence anal-
ysis using the 11-CRLHU-E01 Cortisol ELISA
kit (Cloud-Clone Corp., USA) for the Cobas
E601 apparatus (Switzerland).

16S YRNA Sequencing

The gut microbiome study was conducted
at the V.A. Engelhardt Institute of Molecular
Biology, Russian Academy of Sciences (Head
of the Postgenomic Research Laboratory —
Anna V. Kudryavtseva, Dr. Sci. (Biol.)). Fecal
samples were self-collected by participants
into sterile containers, immediately frozen, and
stored at —80 °C. After thawing, samples were
homogenized and centrifuged, with 400 pL
of supernatant aliquoted for nucleic acid ex-
traction. Total DNA was extracted using the
MagNA Pure LC system (Roche, Switzerland).
DNA quality and quantity were assessed with
a NanoDrop 1000 spectrophotometer (Thermo
Fisher Scientific, USA). 168S libraries were con-
structed following Illumina’s 16S Metagenomic
Sequencing Library Preparation protocol
(MiSeq-compatible). The hypervariable V3—
V4 regions of rRNA genes were amplified us-
ing primers CCTACGGGNGGCWGCAG (for-
ward) and GACTACHVGGGTATCTAATCC
(reverse), providing > 95 % bacterial cover-
age but minimal archaeal detection (Illumina-
recommended). Amplicon size: ~450 bp.
Library concentrations were measured with a
Qubit 2.0 fluorometer (Invitrogen, USA) and
the QuantiT dsDNA High-Sensitivity Assay
Kit, followed by equimolar pooling. Pooled li-
braries were validated using an Agilent 2100
Bioanalyzer and the Agilent DNA 1000 Kit
(Agilent Technologies, USA). Paired-end reads
(2 x 300 nt) were generated on an Illumina
MiSeq platform with the MiSeq Reagent Kit
v2. Bioinformatics pipeline included: raw
read filtering and error correction; Ribosomal
Sequence Variant (RSV) identification using
DADAZ2; merging of forward,/reverse reads and
chimera removal; taxonomic annotation against
RDP and SILVA (v132) databases; down-
stream analysis with custom Python/R scripts
(utilizing vegan, fossil, ggplot2 packages, etc.).

Statistical analysis

Data were analyzed using Statistica 10.0
(StatSoft Inc., USA). Quantitative data are
presented as median and interquartile range.
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Group comparisons were performed using the
Mann — Whitney test. Spearman’s correlation
was used to assess relationships, with signifi-
cance set at p < 0.05.

Results

The groups were comparable in age (38 [35—
44] vs. 41 [33—43] years; p = 0.678). All par-
ticipants showed no significant abnormalities
in complete blood count, urinalysis, or basic
biochemical markers (alanine aminotransfer-
ase, aspartate aminotransferase, total and di-
rect bilirubin, alkaline phosphatase, creatinine,
urea, total protein, albumin, glucose, amylase,
sodium, potassium) at the time of study en-
rollment.

FC patients had higher cortisol, interleu-
kin-1B (IL-1B), and kynurenine levels and low-
er plasma serotonin levels compared to controls.
The plasma serotonin-to-kynurenine ratio was
also significantly lower in FC patients. No dif-
ferences were observed in tryptophan, BDNF,
kynurenic acid, or platelet serotonin levels
(Table 1).

FC female patients showed poorer quality
of life and emotional-cognitive health param-
eters compared to healthy controls (Table 2).
Patients with FC had significantly lower

quality of life scores in physical functioning
and bodily pain (SF-36), worse overall cog-
nitive status, verbal memory and information
processing speed (BACS), along with higher
somatization scores (4DSQ). While depression
severity was significantly higher in FC patients
during clinical interviews (HDRS), it appeared
lower in self-reported assessments (4DSQ) com-
pared to controls. Interestingly, FC patients
demonstrated significantly better quality of life
scores in the vitality domain (SF-36).

Significant differences in gut microbiota
composition were observed at the class, order,
family, genus, and species levels (Table 3).
The most pronounced differences were at the
genus and species levels (Fig. 1).

Despite significant differences in the abun-
dance of bacterial taxa including the order
Caulobacterales, family Caulobacteraceae,
genera  Megamonas,  Erysipelotrichaceae
UCG-006, Alcaligenes, Brevundimonas,
Alloscardovia, Daeguia, and species Nega-
tivibacillus massiliensis, Lactococcus raf-
finolactis, Alloscardovia omnicolens, and Cop-
robacter fastidiosus, these microorganisms
were detected in only a few patients (repre-
senting <0.3 % of all sequence reads) and were
therefore excluded from subsequent correlation
analysis.

Table 1. Markers of tryptophan metabolism in women with functional constipation and healthy

women

Ta6auua 1. BuoxuMuueckie Mapkepbl myTeil MetaGosnaMa Tpunrodana y maiueHToK ¢ (yHKIHO-
HAJIbHBIM 3aII0POM U KJIMHUYECKU 3[[0POBBIX JKEHIIUH

Biomarker Patients with FC Control group
Buomapxep HHauuenmxu c D3 Koumpoavnas epynna p
I(é"mSOl’ nmol /L 325.00 [266.00; 403.00] 275.00 [255.00; 304.00] | 0.025
OPMU30JL, HMOL/ ]l
IL-1B, pg/mL ) .
L7 o/ 10.0 [9.2; 11.2] 7.2[6.5; 7.8] <0.001
Tryptophan, ug/mL ) )
Tounmobars, e/ o 3.8 [3.6; 4.0] 3.8 [3.4; 4.0] 0.820
BDNF, pg/mL . .
BDNE. seaoun 1007 [880; 1264] 1057 [854; 1555] 0.637
Eyn“remne’ ng/mL 0.65 [0.54; 0.82] 0.44 [0.35; 0.48] <0.001
tupeHuH, MKZ/M/Z
Kynurenic acid, ng/mL 26.0 [22.1: 30.5] 24.8 [23.7; 26.7] 0.447
UHy,D@HOSdﬂ KucJjiomd, HZ/M./Z
glasma serotonin, ng/mL 108 [85: 134] 163 [117; 190] <0.001
epOMOHuH naasmul, HZ/.M/Z
;’,‘atelet serotonin, ng/mL 84.1 [74.6; 93.2] 74.0 [62.7; 94.2] 0.113
'DOMOOUUMAPHBIT CEPOMOHUH, He/ M
Plasma serotonin,kynurenine 1.49 [0.92; 2.15] 3.64 [2.46; 4.41] <0.001
Cepomonun naa3mol/ KUHYPEeHUH

Note: FC — functional constipation; IL-18 — interleukin-18; BDNF — brain-derived neurotrophic factor.
Hpumeuanue: O3 — pyuxuuonarvnoai 3anop;, 1L-18 — unmepaeixun-18; BDNF (brain-derived neurotrophic factor) —

Hetlpompoguneckull haxmop 201061020 MO32d.
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Table 2. Quality of life, psychoemotional status, and cognitive function in women with functional

constipation and healthy women

Ta6.auua 2. 1lokazaTean KauyecTBa KU3HM, MCIXOIMOIIMOHATBHOTO CTaTyca M KOTHUTUBHOW (DYHKIINU
V TAIUEHTOK ¢ (QYHKIIMOHAJbHBIM 3aTIOPOM W KJAWHUYECKU 30POBBIX SKEHIUH

Parameter Patients with FC Control group
IHToxazameaw Hauuenmxu c D3 Komumpoavnas epynna p
SF-36 — Physical Functioning ) )
SF-36 — Dusuueckoe pyHKuUOHUPOBSAHUE 90.00 [83; 95] 95.00 [95; 95] <0.001
SF-36 — Role-Physical Functioning
SF-36 — Pozesoe ¢hynxyuonuposanue, 65 [45; 83] 50 [27; 85] 0.332
00yCN061eHHOE PUSUUECKUM COCMOSHUEM
SF-36 — Bodily pain . .
SF-36 — Teneenas Gons 60 [50; 70] 75 [56; 85] 0.001
SF-36 — General Health . .
SF-36 — OGuee 300posve 60 [50; 70] 60 [55; 70] 0.764
SF-36 — Vitality . .
SF-36 — JKusnecnocobmocmo 35 [45; 6] 45 [40; 5] Lt
SF-36 — Social Functioning ) )
SF-36 — Coyuanvnas axmugHocmy 0 flath e 78 1683 55 0558
SF-36 — Emotional Wellbeing . .
SF-36 — 9moyuonaivHoe cocmosiHue 67 [33; 891 67 [41; 93] 0.537
SF-36 — Mental Health . )
SF-36 — Ilcuxuuecxoe 300pogve B (15185 22 &9 [l 2] A
HDRS 8 [6; 9] 312; 3] <0.001
crate Anxiety 47 [42; 49] 45 [43; 46] 0.153
UMYamueHas mpesoKHoCmb
Jrait Anxiety 49 [46; 51] 48 [45; 49] 0.235
UYHOCTHAS. MPEBOKHOCTY
4DSQ — Distress . .
4DSO — Jlucmpecc 7 [5; 9] 8 [5; 10] 0.865
4DSQ — Depression . .
4DSO — Jlenpeccus 0[0; 1] 1[1; 2] 0.002
4DSQ — Anxiety . .
4DSQ — Tpesora 2[1; 3] 2 [1; 4] 0.993
4DSQ — Somatization . .
4DSQ — Comamu3ayus 72 21591 L
BACS — Verbal Memory . .
BACS — Bepbanvnas namsamo o1 [46; 56] 28 [56; 601 LU
BACS — Digit sequencing . .
BACS — I[Iocaedosamenvnocms uuce S 48 Az ol B8t
BACS — Token Motor task . .
BACS — /lsuzamenvnoiti mecm ¢ puwuxamu o4 (480 27 0t ez U058
BACS — Verbal fluency . .
BACS — Cemanmuueckas u peuesdst beziocmo 591475 5] 3 (1525 61 0520
BACS — Symbol Coding . .
BACS — Hlugposxa 49 [43; 51] 53 [50; 56] <0.001
BACS — “Tower of London” test . )
BACS — <«Bawnu Jlondona» o1 [47; 53] 48 [46; 51] 0.139
BACS — Total Score . .
BACS — O6uuii 6ann 50 [45; 54] 54 [53; 56] 0.001

Note: FC — functional constipation; SF-36 (The Short Form-36) — a questionnaire used to assess health-related quality
of life; HDRS — Hamilton Depression Rating Scale; 4DSQ — Four-Dimensional Symptom Questionnaire; BACS — Brief

Assessment of Cognition in Schizophrenia.

HIpumeuanue: O3 — pyuryuonarvnoini 3anop; SF-36 (The Short Form-36) — onpochux, ucnonvsyemoil 0s OUeHKU Kd-
4ecmed Ku3nu, ces3annozo co 30oposverm; HDRS (Hamilton Depression Rating Scale) — wxanra F'amuromona 0ns ouenxu
svipaxennocmu denpeccuu; 4DSQ (Four-Dimensional Symptom Questionnaire) — uemvipexmeproii OnpocHUr 0 OYeHKu
svipaxennocmu ducmpecca, denpeccuu, mpesozu u conamusayuu; BACS (Brief Assessment of Cognition in Schizophrenia) —
WKALA KPAMKOU OUEHKU KOZHUMUGHBIX (PYHKUUU NPU Wu30PPpeHuuU.
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Table 3. Gut microbiota taxa significantly different between patients with functional constipation
and clinically healthy women (mean number of reads per sample)

Ta6auua 3. TakcOHBI KUIIEYHONH MUKPOGUOTBI, TOCTOBEPHO PA3TMUYAIONINECS MEXKIy MallMeHTKaMu
C Cl)yHK]_II/IOHaJH)HbIM 3allOPOM U KJIMHUYECKU 3JOPOBBIMU KEHIIMHAMN (Cpe[_[Hee KOJINYEeCTBO HpO‘-ITeHI/Iﬁ

B 06pasie)

Taxon Patients with FC Control group
Taxcon Hauuenmxu c D3 Konumpoavnas epynna p
Class / Kaacc
Erysipelotrichia 786.7 [536.6; 1161.9] 292.7 [146.6; 392.4] <0.001
Bacilli 593.7 [298.4; 1060;0] 115.1 [46.5; 965.7] <0.05
Order / Mopadox
Pasteurellales 3.3[0.0; 11.9] 0.0 [0.0; 0.0] <0.05
Erysipelotrichales 786.7 [536.6; 1161.9] 292.7 [146.6; 392.4] <0.001
Caulobacterales 0.0 [0.0; 0.0] 0.0 [0.0; 1.2] <0.05
Lactobacillales 575.2 [297.1; 1051.2] 104.0 [43.8; 401.5] <0.05
Family / Cemeiicmeo
Ruminococcaceae 11748.1 [9479.4; 14308.8] 17187.0 [15102.7; 18677.7] <0.0005
Eggerthellaceae 89.4 [48.3; 195.1] 50.8 [15.1; 86.4] <0.05
Pasteurellaceae 3.3[0.0; 11.9] 0.0 [0.0; 0.0] <0.05
Erysipelotrichaceae 786.6 [536.6; 1161.9] 292.7 [146.6; 392.4] <0.001
Streptococcaceae 407.8 [180.8; 916.8] 83.8 [30.6; 284.4] <0.05
Caulobacteraceae 0.0 [0.0; 0.0] 0.0 [0.0; 1.2] <0.05
Genus / Pod
Bilophila 21.7 [8.9; 48.4] 59.4 [35.8; 116.0] <0.05
Alistipes 760.6 [398.0; 1342.1] 1321.2 [1057.7; 1841.0] <0.05
Faecalibacterium 2561.9 [1634.2; 3945.7] 3703.3 [2863.3; 5911] <0.05
Haemophilus 2.7 [0.0; 11.9] 0.0 [0.0; 0.0] <0.05
Megamonas 0.0 [0.0; 0.0] 0.0 [0.0; 0.5] <0.05
Pseudoflavonifractor 4.810.0; 11.1] 10.5[7.4; 19.6] <0.05
Streptococcus 324.9 [109.1; 770.9] 72.7 [22.7; 243.3] <0.05
Oscillospira 4.8 [0.0; 11.0] 0.0 [0.0; 1.9] <0.05
Harryflintia 0.0 [0.0; 0.0] 0.0 [0.0; 7.5] <0.05
Lachnospiraceae NK4B4 group 0.0 [0.0; 0.0] 0.0 [0.0; 3.4] <0.005
Erysipelotrichaceae UCG-006 0.0 [0.0; 0.0] 0.0 [0.0; 0.0] <0.05
Alcaligenes 0.0 [0.0; 0.0] 0.0 [0.0; 0.1] <0.005
Breovundimonas 0.0 [0.0; 0.0] 0.0 0.0; 1.2] <0.05
Alloscardovia 0.0 [0.0; 0.0] 0.0 [0.0; 0.3] <0.05
Daeguia 0.0 [0.0; 0.0] 0.0 [0.0; 0.0] <0.05
Species / Bud
Bilophila wadsworthia 7.5[0.0; 22.4] 38.8[9.9; 78.0] <0.05
Bacteroides plebeius 0.0 [0.0; 0.0] 0.0 [0.0; 151.0] <0.05
Ruminococcus 1 bicirculans 5.5[0.0; 155.7] 213.2 [85.6; 629.8] <0.05
Negativibacillus massiliensis 0.0 [0.0; 0.0] 0.0 [0.0; 6.8] <0.005
Lactococcus raffinolactis 0.0 [0.0; 0.0] 0.0 [0.0; 0.8] < 0.005
Alloscardovia omnicolens 0.0 [0.0; 0.0] 0.0 [0.0; 0.1] < 0.005
Coprobacter fastidiosus 0.0 [0.0; 0.0] 0.0 [0.0; 0.6] < 0.05

Poc ypH ractposuTepoJt rematon koaonpokros 2025; 35(4) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(4)

77



Original articles / OpurnHanbHbIe MCCIEOBAHUS www.gastro-j.ru

L e P
| It FaneaiaTaien - B Aainmng mocmphiy FRrMEa L [riuav
¥ Mebsrraats P rmhbacenn ke g 0 FABACI M0 LA TS
Airdpeh Fompiinkly ™ g oben e ibnbais Dache:
Aigeineta Poiivmiaine; BN i ' L | Beid i tark
Frre—— B Ao g g AT [ Comepace e
Uiy = Fenwbura [ Faribaceroes dawmirna
¥ 1 Destiars Fuse cigrue b 0 51 Dndewsde cactoe Farmtucwraden miie
%, 074
E e e [l Forimcniacase ML | goan E [ T a— [
[ [T Platoritacs i L 23 % | | Hackaiubeh 8)pTa B Promomis B o
m CAG-7 Purmromceosm LCG 008 Eacienes bagin B Mowebenu o
=
B . -] i
E a2 Pl it i LG 013 b Hadeapioy w1k s Hruifura siriirss
CriRMrARSEREEEE P T Fovrariacs sl LG i W feneine paren [ ]
o =
0 Copocecne T B Powrconcan i =l Dacisaicies mestora B Numiennora st 106 4507 Camenam
| Copacocran ¥ B Fumroocon o - B iiscienden Fuenseeeron [l Bussroocora | boc e
[T B Ciatae W Zemanmun o B eacterte cwimr B romromnn b s
E B coea [ R E Bl Bacisadet wagaes W Forwoaant § e
= rypaintechacans LG 003 = Db s i
m Eactprcta Shigata o - Dt e
7] - ¥ i batiera 1] IFawia mbigirria
o = '-":"““" o i i
i wemezora
- Lot _ Pyl on
025 [ IR— 0x [ P
B Lo MR g B oo 1
Lachnongacaass SBULAT S grocs Copuoxca Fasaae
Lacorduc Copexritug 1 orwi
Uty B Cosstir vt
[TT—— i Movas brargesarsss
H-mr&-— Doeun rgpcaiens
P b e OO 00

Figure 1. Comparative characteristics of the relative abundance of bacterial taxa at the genus (A) and species
(B) levels in patients with FC (left color diagram) and the control group (right color diagram)

Pucynox 1. CpasHuTebHASI XapaKTEPUCTHKA OTHOCUTEBHOI YHUCIEHHOCTH GaKTEPHATBHBIX TAKCOHOB Ha YPOB-
ne poga (A) u Buga (B) y naumentok ¢ pyHKIMOHAMBHBIM 3anopoM (J1eBast 1IBeToBasl AuarpaMMa) U KOHTPOJIbHOI
rpymnmbl (IpaBast IBETOBAST [MarpaMma)

Depression severity (HDRS) and somatiza- correlations were found between other altered

tion (4DSQ) inversely correlated with phys- questionnaire indicators.
ical functioning and bodily pain. Depression Cortisol levels positively correlated with
also inversely correlated with token motor bodily pain, while IL-1B levels inversely cor-
task, while somatization inversely correlated related with bodily pain, physical functioning
with verbal memory (Table 4). No significant and verbal memory, and positively correlat-
ed with depression and somatization. Plasma

Table 4. Correlations between changed indicators of quality of life, emotional-cognitive status
and the severity of depression and somatization among patients with functional constipation

Ta6auua 4. Koppensiinu MesKIy M3MEHEHHBIMH TTOKA3aTeJNsIMU KadecTBa KU3HU, 9MOIMOHAIBHO-
KOTHUTUBHOTO CTaTyca ¥ BBIPA)KEHHOCTBIO JAEMPECCHU U COMATU3AIMK CPEeU NallueHTOK ¢ (PYHKIIMOHAb-
HbBIM 3aII0POM

4DSQ — Somatization
AHIDLEES 4DS QQ — Comamusavus

SF-36 — Physical Functioning r=—0.270; r = —0.309;
SF-36 — Dusuueckoe pyHKuUoOHUPOSaAHUe p =0.032 p =0.013
SF-36 — Bodily pain r =—0.615; r=—0.517;
SF-36 — Texecuas 60av p < 0.000001 p = 0.002
BACS — Verbal Memory N/S = —0.374;
BACS — Bepbanvnas namsmo H3 p» = 0.002
BACS — Token Motor task r = —0.258; N/S

BACS — Jlsuzamenvtoili mecm ¢ puuuxamu p =0.038 H3

Note: SF-36 (The Short Form-36) — a questionnaire used to assess health-related quality of life;, HDRS — Hamilton
Depression Rating Scale; 4DSQ — Four-Dimensional Symptom Questionnaire; BACS — Brief Assessment of Cognition
in Schizophrenia; N/S — not significant relationship (p > 0.05).

Ipumeuanue: SF-36 (The Short Form-36) — onpocnuk, ucnoav3yemiii 01 OUEHKU KAUECMEA KUHU, CEA3ANH0ZO CO 300-
posven; HDRS (Hamilton Depression Rating Scale) — wxara Tamuavmona 01 ouenxu gvpaxennocmu denpeccuu; 4DSQ
(Four-Dimensional Symptom Questionnaire) — uemvlpexmepuvlii ONPOCHUK QAL OUEHKU BbIPAXKeHHOCU ducmpeccd, denpec-
cuu, mpesozu u comamusavuu; BACS (Brief Assessment of Cognition in Schizophrenia) — wxana kpamkou ouenku Kozni-
muenox pynxyui npu wusoppenun; H3 — nesnauumnas cesasv (p > 0,05).
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Table 5. Correlations between altered indicators of emotional-cognitive status and quality of life
on the one hand and altered biochemical biomarkers on the other among patients with functional
constipation

Tabauua 5. Koppensannu Mexay U3MEHEHHBIMH TTOKA3aTeISIMU 9MOINOHATBHO-KOTHUTHBHOTO CTa-
Tyca W KayecTBa KU3HU C OJHOI CTOPOHBI M M3MEHEHHBIMU OMOXMMUYECKUME GHOMApKepaMu ¢ JIPyroi
Cpey MAIMEHTOK ¢ (DYHKIIMOHATBHBIM 3aTI0POM

Plasma
Plasma serotonin /
Cortisol Kynurenine | serotonin | kynurenine
K IL-1B
opmuson Kunypenun | Cepomonun | Cepomonun
naaamot naaamot/
KunypeHun
SF-36 — Physical functioning N/S = —0.448; N/S r=—0.259; | r = —0.259;
SF-36 — Dusuueckoe (hynkuuonuposanue H3 p < 0.001 H3 p = 0.042 p = 0.041
SF-36 — Bodily pain r=10.379; |r=—-0.391; N/S r=—0.347; | r = —0.407;
SF-36 — Teaecnas 601v p=20.003 | p=0.002 H3 p = 0.006 p = 0.001
SF-36 — Vitality N/S N/S N/S N/S N/S
SF-36 — JKusnecnocobnocmo H3 H3 H3 H3 H3
N/S r=0.311; N/S N/S N/S
PIRIE H3 p=0.013 H3 H3 H3
4DSQ — Depression N/S N/S N/S N/S N/S
4DSO — /Jenpeccus H3 H3 H3 H3 H3
4DSQ — ComaTusaius N/S r = 0.266; N/S N/S N/S
4DSQ — Somatization H3 p =0.035 H3 H3 H3
BACS — BepGaibhas maMsrh N/S r = —0.252; N/S N/S N/S
BACS — Verbal Memory H3 p = 0.046 H3 H3 H3
BACS — Token Motor task N/S N/S N/S N/S N/S
BACS — /lsuzamenvoii mecm ¢ ¢huuramu H3 H3 H3 H3 H3
BACS — Symbol Coding N/S N/S N/S N/S N/S
BACS — Ilugposxa H3 H3 H3 H3 H3
BACS — Total Score N/S N/S N/S N/S N/S
BACS — Obwui 6ann H3 H3 H3 H3 H3

Note: SF-36 (The Short Form-36) — a questionnaire used to assess health-related quality of life;, HDRS — Hamilton
Depression Rating Scale; 4DSQ — Four-Dimensional Symptom Questionnaire; BACS — Brief Assessment of Cognition
in Schizophrenia; N/S — not significant relationship (p > 0.05).

Hpumeuanue: SF-36 (The Short Form-36) — onpocnux, ucnoav3yemvii 04 OUEHKU KAYECMEA KUIHU, CEA3AHHOZO CO 300-
posvem; HDRS (Hamilton Depression Rating Scale) — wxana Famurvmona 015t oyenxu svipaxennocmu denpeccuu; 4DSQ
( Four-Dimensional Symptom Questionnaire) — uemuvipexmepnuviti ONPOCHUK 045 OUEHKU GbIPAXKEeHHOCIU Jucmpecca, denpec-
cuu, mpesozu u comamusavuu;, BACS (Brief Assessment of Cognition in Schizophrenia) — wxanra kpamxou ouenxu KozHi-

muenoix pynxyul npu wusoppenun; H3 — nesnauumas ceszv (p > 0,05).

abundance, and Token Motor task (BACS) in-
versely correlated with Bacilli, Pasteurellales,
Lactobacillales, Pasteurellaceae, Streptococ-
caceae, Haemophilus, and Streptococcus
abundance (Table 7). No significant relation-
ship was found between the taxonomic compo-

serotonin levels inversely correlated with bodi-
ly pain and physical functioning (Table 5).

A correlation was found between the abun-
dance of gut microbiota taxa and blood metab-
olites in FC patients: cortisol levels showed
a positive correlation with Oscillospira abun-

dance, kynurenine levels correlated with
Alistipes, while plasma serotonin levels pos-
itively correlated with Haemophilus abun-
dance and negatively with Bacteroides plebei-
us (Table 6). No significant associations were
found between gut microbiota taxonomic com-
position and other biomarkers.

Physical  functioning correlated with
Lachnospiraceae NK4B4 group, depression
(4DSQ) inversely correlated with Alistipes

sition of the gut microbiota and the results of
other questionnaires.

Discussion

Under normal physiological conditions, ap-
proximately 5 % of dietary tryptophan is me-
tabolized into serotonin via TPH-1 and TPH-2
enzymes (the methoxyindole or serotonergic
pathway) [10, 11]. The remaining majority is
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Table 6. Correlations between significantly different gut microbiota taxa and biochemical biomarkers
among patients with functional constipation

Ta6auua 6. Koppeisuun Mexay 3HAYUMO PasiMYaioNUMUCI TaKCOHAMHU KHIIEYHOH MUKPOOUOTHI
1 OMOXUMUYECKUMU OMOMapKepaMK CPeI MallMeHTOK ¢ (PYHKIIMOHAJIbHBIM 3aII0POM

Cortisol TL-1 Kynurenine Plasma serotonin
Kopmusoxn B Kunypenun Cepomonun naasmt
Family / Cemeiicmeo
: : N/S N/S N/S N/S
Erysipelotrichaceae H3 H3 H3 H3
Genus / Pod
. N/S H3 r = 0.36; N/S
Alisipes H3 N/S »=0.04 H3
. N/S N/S N/S r=0,37
Haemophilus H3 H3 H3 p =003
) ) r = 0.45 N/S N/S N/S
Oscillospira p = 0.01 H3 H3 H3
Species / Bud
Bacteroides plebeius %S I}{{\; %S rp=:—00..042()

Note: N/S — not significant relationship (p > 0.05).
Hpumeuanue: H3 — nesnauumas cesazo (p > 0,05).

Table 7. Correlations between significantly different gut microbiota taxa and questionnaire data
among patients with functional constipation

Tab6auua 7. Koppessanun MeIy 3HAYNMO PASTHYAIONIMUCS TAKCOHAMHU KHUITEYHON MHUKPOOMOTHI
U JIAaHHBIMHU OIIPOCHUKOB CPE/H MAIUEHTOK ¢ (DYHKIMOHAJIBHBIM 3aII0POM

SF-36 — Physical
functioning 4DSQ — Depression I;;}(ng Si Token Motor tasli
— A euzamenvhoiii
SF-36 — dDu3uueckoe 4DSQ — /denpeccus T R
pynxyuonuposanue M
Class / Kaacc
L N/S N/S r = —0.48;
Bacdl H3 H3 » = 0.004
Order / ITopsdox
N/S N/S r = —0.36;
Pasteurellales H3 H3 » = 0.03
. N/S N/S r = —0.48;
Lactobacillales H3 H3 » = 0.004
Family / Cemeiicmeo
N/S N/S r = —0.36;
Pasteurellaceae H3 H3 » = 0.03
Streptococcaceae I\II{/BS I\II-I/S’S p==—0(')(.)/(1)2;
Genus / Pod
. H3 = —0.37; N/S
Alistpes N/S p = 0.03 H3
. N/S N/S = —0.41;
Haemophilus H3 H3 p =0.02
N/S N/S r = —0.38;
Streptococcus H3 H3 p=0.02
Lachnospiraceae r = 0.35; N/S N/S
NK4B4 group p =0.04 H3 H3

Note: SF-36 (The Short Form-36) — a questionnaire used to assess health-related quality of life; 4DSQ — Four-Dimensional
Symptom Questionnaire; BACS — Brief Assessment of Cognition in Schizophrenia; N/S — not significant relationship
(p > 0.05).

Hpumeuanue: SF-36 (The Short Form-36) — onpocnux, ucnoiv3yemviti 04 OUEHKU KAYECTNEA KUIHU, CEA3AHHOZO CO 300-
posvem; 4DSQ (Four-Dimensional Symptom Questionnaire) — 4emvipexmMepHblil ONPOCHUK Ot OUEHKU BbIPAKEHHOCU OUC-
mpecca, denpeccuu, mpesozu u comamusauuu; BACS (Brief Assessment of Cognition in Schizophrenia) — wxara xkpamxot
OUeHKU KOZHUMUSHLIX pynKyull npu wusoppenuu;, H3 — nesnauumas ceazo (p > 0,05).
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primarily metabolized through the kynurenine
pathway. The synthesized serotonin accumu-
lates in enterochromaffin cells, which release
it in response to mechanical and chemical stim-
uli, thereby serving as sensory transducers that
convert these stimuli into neurotransmitter re-
sponses [10]. Kynurenine production occurs in
the intestines, liver, and brain through the ac-
tion of tryptophan-2,3-dioxygenase (TDO) and
indoleamine-2,3-dioxygenase (IDO) [11]. TDO
activity increases in response to elevated circu-
lating cortisol levels, while IDO is stimulated
by proinflammatory cytokines (e.g., interfer-
on-gamma, interleukin-1B, interleukin-6, and
tumor necrosis factor-alpha) [11]. Kynurenine
is subsequently metabolized through two dis-
tinct pathways — yielding either quinolinic
acid or kynurenic acid, which exert opposing
effects on the CNS [11]. Elevated quinolinic
acid levels promote neurodegenerative chang-
es in the brain and psychoemotional disorders
(anxiety and depression). In contrast, kynuren-
ic acid exhibits neuroprotective properties and
counteracts the neurotoxic effects of quinolinic
acid [11].

We hypothesized that gut microbiota dysbi-
osis in FC patients not only shifts tryptophan
metabolism toward the kynurenine pathway
but also disrupts the “gut — brain” axis ho-
meostasis. This disruption is accompanied by
increased levels of circulating proinflammatory
cytokines and cortisol. As established, cortisol
further stimulates kynurenine production by
enhancing TDO activity while simultaneous-
ly compromising the integrity of the intestinal
mucosal-epithelial barrier. This predisposes to
bacterial translocation, thereby amplifying sys-
temic proinflammatory cytokine levels [11, 12].
Additionally, cortisol suppresses the activity of
enteric nervous system (ENS) neurons and re-
duces the excitability of enterochromaffin cells
and interstitial cells of Cajal, which serve as
pacemakers coordinating colonic peristalsis
[12]. Thus, cortisol completes a vicious cycle
of neural and hormonal interactions between
the CNS and ENS that collectively contribute
to slowed colonic motility.

Our findings revealed that FC female pa-
tients had elevated kynurenine levels and
reduced plasma serotonin, along with a de-
creased plasma serotonin-to-kynurenine ra-
tio, confirming our hypothesis of tryptophan
metabolism shifting toward the kynurenine

pathway in FC pathogenesis. Notably, platelet
serotonin, tryptophan, and kynurenic acid lev-
els showed no significant differences between
groups. The lack of variation in kynurenic acid
levels suggests that kynurenine metabolism in
FC patients preferentially leads to quinolinic
acid formation, though this hypothesis requires
further validation. Supporting this notion,
C. Chojnacki et al. (2023) demonstrated elevat-
ed urinary excretion of kynurenine and quino-
linic acid — but not kynurenic acid — in con-
stipation-predominant IBS patients [13]. The
correlation analysis did not reveal significant
associations between tryptophan, serotonin, or
kynurenine levels and the development of psy-
choemotional or cognitive impairments in the
studied cohort.

FC female patients also exhibited elevated
blood cortisol and the systemic inflammation
marker IL-1B. Interestingly, cortisol increased
pain threshold, while TL-1p negatively impact-
ed bodily pain. The direct correlation between
cortisol levels and bodily pain explains the
aforementioned inverse relationship between
plasma serotonin and bodily pain, as cortisol
inhibits serotonin synthesis from tryptophan.
Furthermore, the higher cortisol levels in the
study group may indicate greater emotional
lability and lower stress resilience among pa-
tients. Given the direct link between cortisol
levels and bodily pain, we propose that bodily
pain measures may reflect developing somati-
zation processes and reduced stress resilience.

It can be hypothesized that 1L-1B serves as
a key metabolite that indirectly reduces sat-
isfaction with physical aspects of life in FC
patients by exacerbating depression and soma-
tization. The association between elevated IL-
1B levels and impaired verbal memory in FC
patients may be explained by its direct effects
on the CNS. Increased IL-1B is associated with
inflammatory changes in brain neurons, lead-
ing to impaired dendrite formation and reduced
complexity, axonal hypomyelination, and sup-
pression of glutamatergic and cholinergic neu-
rotransmission between brain neurons [14]. IL-
1B-induced inflammation in the hippocampus
disrupts memory formation and consolidation,
manifestations of which we observed in FC
patients [14]. In contrast, brain-derived neu-
rotrophic factor (BDNF) promotes neuronal
development, maintains their survival, struc-
tural integrity and plasticity, and regulates
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interneuronal communication and long-term
potentiation, thereby supporting long-term
memory formation [14]. The absence of signif-
icant BDNF differences between study groups
suggests that elevated IL-1B, rather than re-
duced BDNF, plays the pivotal role in verbal
memory impairment in FC.

Analysis of emotional health indicators in
FC patients revealed differential depression
severity - higher levels (mild disorder) were
detected using the Hamilton Rating Scale for
Depression (HDRS) interview, but not with
the self-reported 4DSQ questionnaire, where
both groups fell within normal ranges. The
HDRS interview is considered the “gold stan-
dard” for assessing depressive disorders and is
more effective as a screening tool in research
settings [15]. Thus, we conclude that while
depression is prevalent among FC patients,
its presence and severity cannot be reliably
identified through self-report questionnaires
(including 4DSQ). We also found associa-
tions between depression severity (HDRS)
and lower thresholds for physical activity
and bodily pain, as well as reduced informa-
tion processing speed.

An important component of this study was
the assessment of cognitive health indicators,
which revealed decreased overall cognitive
abilities in FC patients. It was found that FC
particularly reduces verbal memory and infor-
mation processing speed, while executive func-
tions (planning) and working memory remain
unchanged.

Despite high self-rated vitality scores, FC
significantly limits patients’ physical activ-
ity and bodily pain. These indicators relate
to the physical health component, meaning
patients’ daily activities are constrained by
negative bodily sensations. Notably, FC pa-
tients showed greater somatization tendencies
(per 4DSQ self-report questionnaire), which
reduced their satisfaction with life aspects.
Thus, assessing somatization severity and ob-
jective depression evaluation are important in-
dicators when analyzing pain intensity in clin-
ical practice.

We identified numerous bacterial taxa in
the gut microbiota that differed between FC
patients and healthy women. These changes
were observed at class, order, family, genus and
species levels. The most significantly reduced
taxa in FC patients included bacteria of the

Ruminococcaceae family, Faecalibacterium
genus, and Ruminococcus bicirculans species,
known for their ability to synthesize short-
chain fatty acids (SCFAs) and convert prima-
ry bile acids into secondary ones [16]. These
microbial-derived molecules play a key role in
maintaining proper colonic motility [6, 7, 16].

A study in germ-free mice demonstrated
that direct administration of SCFAs (acetate
and butyrate) into the colon enhanced TPH-1
activity, increasing serotonin levels in the co-
lon and restoring colonic transit in the ani-
mals [17]. Additionally, SCFAs exert anti-in-
flammatory effects by suppressing neutrophil
chemotaxis and stimulating the production of
anti-inflammatory cytokines (e.g., IL-4 and
IL-10) by macrophages, dendritic cells, and
lymphocytes in the colon [18]. SCFAs also in-
hibit nuclear factor kappa B (NF-kB) activity,
which induces the synthesis of proinflammato-
ry cytokines TNF-a, IL-1B, and IL-6 by colonic
and brain macrophages [18]. Another critical
function of SCFAs (particularly butyrate) is
maintaining the integrity of the mucosal-epi-
thelial barrier by upregulating tight junction
proteins in colonocytes and providing trophic
support [17—19]. SCFAs can enter systemic
circulation from the colon and cross the blood-
brain barrier, directly influencing neurons and
microglia through similar mechanisms [19, 20].
Rodent studies have shown that low SCFA lev-
els in various brain structures (including the
hippocampus) are associated with increased
neuronal inflammation (due to elevated IL-1B
and NF-xB activity) as well as the develop-
ment of depressive disorders and cognitive im-
pairments [20].

Secondary bile acids (particularly deoxy-
cholic and lithocholic acids) enhance colonic
transit by stimulating serotonin synthesis and
release through activation of the TGRS bile
acid receptor on enteric nervous system neu-
rons and enterochromaffin cells [21]. These bile
acids also promote anti-inflammatory immune
responses via interactions with both TGRS and
the farnesoid X receptor (FXR) expressed on
dendritic cells, macrophages, and regulatory
T-cells in the colonic mucosa [16, 21].

Current evidence demonstrates that reduced
abundance of Ruminococcaceae in the gut
microbiota is associated with impaired cogni-
tive function and increased systemic inflam-
mation [22]. Similarly, decreased abundance
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of Faecalibacterium correlates with elevated
systemic inflammatory markers, poorer physi-
cal health, and the development of depressive
symptoms [23]. Rodent studies have shown
that diminished Alistipes abundance — as
observed in our patient cohort — negatively
impacts colonic contractility, although the pre-
cise mechanisms underlying this effect remain
to be elucidated [10].

Among the elevated gut microbiota
taxa in FC patients, notable findings in-
clude bacteria from classes Erysipelotrichia
and Bacilli, orders Erysipelotrichales and
Lactobacillales, families Erysipelotrichaceae
and Streptococcaceae, genera Streptococcus
and Oscillospira. Erysipelotrichaceae (com-
prising class Erysipelotrichia and order
Erysipelotrichales) enhance proinflammatory
responses, though available data remain limit-
ed [19, 24]. For instance, HIV patients demon-
strated that Erysipelotrichia predominance
directly correlated with systemic inflamma-
tion severity (serum IL-1B levels) [24]. While
Lactobacillales (particularly Lactobacillus)
are traditionally considered beneficial (com-
mon in probiotics), their overabundance oc-
curs in irritable bowel syndrome, depression,

Parkinson’s disease, autism spectrum disorders,
rheumatoid arthritis, and ulcerative colitis [19].
Notably, Lactobacillaceae, Streptococcaceae,
and Streptococcus exhibit intestinal barrier
disruption and bacterial translocation poten-
tial [19]. Oscillospira (Firmicutes phylum,
Clostridia class) promotes methanogenic ar-
chaea growth — strongly associated with ex-
cessive methane production that slows colonic
motility [25]. These bacteria are more preva-
lent in female gut microbiota, with their abun-
dance directly correlating with constipation
duration and stool consistency [25].

We identified correlative relationships be-
tween specific bacterial taxa and biomarker
levels involved in FC pathogenesis. However,
none of the bacterial taxa showed statistical-
ly significant correlations with the investi-
gated biomarkers, suggesting these microbi-
al-indicator relationships may involve more
complex interactions. Nevertheless, in female
FC patients we observed that increased abun-
dance of class Bacilli, orders Pasteurellales
and Lactobacillales, families Pasteurellaceae
and Streptococcaceae, genera Haemophilus
and Streptococcus correlated with impaired
information  processing  speed; elevated
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Alistipes levels associated with more severe
depression (per 4DSQ scores), and reduced
Lachnospiraceae  NK4B4 group abundance
positively correlated with quality of life due
to physical functioning.

Thus, female patients with FC demonstrate
altered gut microbiota composition featuring de-
creased abundance of bacteria producing SCFAs
and secondary bile acids, alongside increased
levels of bacteria that suppress colonic motility,
promote inflammatory responses, and compro-
mise intestinal barrier integrity. These microbial
changes favor tryptophan metabolism shift to-
ward the kynurenine pathway and elevate blood
IL-1B levels, which both exacerbates tryptophan
metabolic disturbances and contributes to de-
pression and cognitive impairments. The result-
ing psychoemotional disturbances increase corti-
sol secretion, which further disrupts tryptophan
metabolism. This cascade establishes a vicious
cycle that amplifies emotional disorders, cogni-
tive dysfunction, adherence to somatization and
FC symptom severity (Fig. 2).

Strengths of the study include the first com-
prehensive evaluation of key components of
the gut-brain axis disruption in FC female pa-
tients, encompassing gut microbiota composi-
tion analysis, quantification of key metabolites
and mediators, assessment of psychoemotional
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Llenb nccnepoBaHus: OLEHUTL BANSIHWE NeKapCTBEHHbIX npenapaTtoB Anbdakcnum® (pudakcumMmmni) u HeobyTmnH®
Petapg (TpmMebyTWH) Ha BbIPpaXX€HHOCTb CUMATOMOB M KQYECTBO XM3HW NALUMEHTOB C HEOCSIOKHEHHOM AMBEPTUKY-
NSPHO 6ONE3HbIO.

Matepuanbl n meToapbl. [poBeAeHO MHOMOLEHTPOBOE HEMHTEPBEHLMOHHOE MPOCNEKTUBHOE HabnaaTenbHoe
nccnepoBaHme, B KOTOPOM NMpuHsnuM ydactue 100 naumeHToB C AMAarHO30M HEOCIIOXKHEHHOM ANBEPTUKYNSPHON 60-
nesnHu. MaumeHTtobl nonyvyanu Anbdakcnum® (pudaxkcummni) no 400 mr 2—3 pasa B CyTKM 7 AHEN EXXEMECSYHO B TEHEHNE
6 mecsueB 1 HeobyTnH® PeTtapp (TpmebyTnH) no 600 Mr B CyTKM B TeHeHue 4 Heaenb B A0MNOJIHEHNE K CTaHAapT-
Hol Tepanun. OueHka BblIpaXXeHHOCTV CUMMNTOMOB (abaoMuHanbHas 60ib, 3anop, AMapesi, MeTeopuU3M, TEHE3MbI)
npoBoamiach No TpexbansbHoN wkane. KayecTBo XM3HN NaLMEHTOB OLEHNBAIOCH NMPY NOMOLLM ONpOoCHMKa SF-12.
Jns oueHKM NPUBEPXXEHHOCTU NALUMEHTOB K JIEYEHMIO MCMOJIb30Banach Lkana kKoMrnaaeHTHOCTU Mopuckn — MpuH.
PesynbraTbl. Ha dpoHe umnknnyeckoii Tepanum npenapatamu Anbdakcum® n HeobyTnH® oTMedeHa CTaTUCTUHECKN
3Haunmas (p < 0,001) nonoxmnTenbHas AMHaMKKa B OTHOLUEHNM BCEX OLLEHMBaEeMbIX CUMMNTOMOB. Boniee NonoBuHbI
naumeHToB (55 %) OOCTUIMM peEMUCCUM NO OKOHYaHUM nepunoga HabnwgeHus. MNpu aHannde nokasaTtenen, nony-
YeHHbIX B pedysibTaTe TECTMPOBAHMSA MO LiKanam onpocHmKa SF-12, oTMeYeHOo [OCTOBEPHOE YyyylleHMe KayecTea
XU3HM naumeHToB (p < 0,001). OcHoBHas YacTb NALMEHTOB AEMOHCTPMPOBaa BblICOKMIA YPOBEHb MPUBEPXKEHHOCTH
JIEYEHMIO HA NPOTSXKEHWM BCErO MCcnenoBaHunsl. 3a nepnos HabnioaeHNs HexenaTenbHbIX ABNeHn 3adukcrupoBa-
HO He 6blIIo.

BbiBoAbl. [MpyMeHeHne nekapcTBeEHHbIX npenapaTtoB Anbdakcnm® (pudakcuMmnH) n HeobyTH® (TPMMEOBYTUH)
YMEHbLLAET BbIPaXEHHOCTb CUMIMTOMOB U yy4llaeT Ka4eCTBO XN3HM NALUEHTOB C HEOCNOXHEHHOWN ANBEPTUKYNSAP-
HoOI 6one3Hbio. NpenapaTbl UMeT BaronpuUaTHLIA NPodUIb 6€30MacHOCTU.

KnioueBble cnoBa: AMBepTuKynspHas 60ne3Hb, pudakCUMmnH, TPUMeOYTUH, IeHeHne

KoH)NUKT nHTepecoB: nccnenoBaHme npoeseneHo npu nogaepxke komnadmm 000 «BuHHodapm Mpynns.

Ana uutupoBaHua: VieawknH B.T., Monyaktosa E.A., LLUndpun O.C., TpyxmaHor A.C., MamueBa 3.A., MacneHHukoB P.B., Ap-
ceHbeBa J1.9., babuHa C.M., Bapbiwesa O.10., ly6oHuHa U.B., CmupHosa E.H., 9nb Xaek C.E., LWapuHa N.A., CapceHbaeBa A.C.
Pe3ynbTaThl MHOMOLLEHTPOBOIO MPOCNEKTUBHOrO HabnogaTenbHoro nccnenoBanns «AJIbAHC» no ndyyeHuto BavsiHUS pudak-
CUMUHA 1 TpUMEeBYTMHA Ha Ka4eCTBO XU3HWN 1N TeYEHME HEOCNOXHEHHOW OUBEPTUKYNSIPHON ©60one3Hn B aMBynaTopHO-NoAnKIn-
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Results of a Multicenter Prospective Observational Study «<ALLIANCE»
on the Impact of Rifaximin and Trimebutine on Quality of Life and the Course

of Uncomplicated Diverticular Disease in Outpatient Clinical Practice
Vladimir T. lvashkin’, Elena A. Poluektova', Oleg S. Shifrin', Alexander S. Trukhmanov', Zarina A. Mamieva'*,
Roman V. Maslennikov', Larisa E. Arsenyeva?, Svetlana M. Babina?®, Olga Yu. Barysheva*, Irina V. Gubonina®,
Ekaterina N. Smirnova®, Svetlana E. El Kayek’, Irina A. Sharina®, Aiman S. Sarsenbaeva?®

'|.M. Sechenov First Moscow State Medical University (Sechenovskiy University), Moscow, Russian Federation
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Aim: to evaluate the impact of the drugs Alfaxim® (rifaximin) and Neobutin Retard® (trimebutine) on symptom sever-
ity and quality of life in patients with uncomplicated diverticular disease.

Materials and methods. A multicenter non-interventional prospective observational study was conducted, in-
volving 100 patients diagnosed with uncomplicated diverticular disease. Patients received Alfaxim® (rifaximin)
at 400 mg 2-3 times daily for 7 days monthly over 6 months and Neobutin Retard® (trimebutine) at 300 mg twice dai-
ly for 4 weeks, in addition to standard therapy. Symptom severity (abdominal pain, constipation, diarrhea, bloating,
tenesmus) was assessed using a 3-point scale. Quality of life was evaluated using the SF-12 questionnaire. Patient
adherence to treatment was measured using the Morisky — Green Compliance Scale.

Results. Cyclic therapy with Alfaxim® and Neobutin Retard® showed statistically significant (o < 0.001) positive ef-
fects on all assessed symptoms. Over half of the patients (55 %) achieved remission by the end of the observa-
tion period. Analysis of SF-12 scores revealed a significant improvement in quality of life (o < 0.001). Most patients
demonstrated high treatment adherence throughout the study. No adverse events were recorded during the obser-
vation period.

Conclusions. The use of Alfaxim® (rifaximin) and Neobutin Retard® (trimebutine) reduces symptom severity and im-
proves quality of life in patients with uncomplicated diverticular disease. The drugs have a favorable safety profile.
Keywords: diverticular disease, rifaximin, trimebutine, treatment
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Bseaeunne

Juseprukynspuas Gomesub (/IB)  orHOCcuTCS
K HauboJjiee 4acTO BCTpeYAoNUMcs 3a60eBaHUSIM JKe-

OTKa3 OT KypeHus, yBeaudeHue (pu3ndecKoid Ha-
IPY3KH, HOpPMasM3alMsi Macchl Tesja, PpalloHaJb-

aypouno-kumevnoro tpakra (JKKT). B Bospacrroit
rpymie crapuie 60 Jer pacupocrpaHeHHocts b mo-
cruraer 40 %, O[HAKO MOCJEIHIE JECSTHIETHS XapakK-
TEPU3YIOTCS 3HAYNTEJIBHBIM POCTOM 3a00J1eBaeMOCTH
cpeau JIMII MoJiogoro Bospacrta [1, 2]. ¥ moapasistio-
1ero OOJIBIIMHCTBA MMAIMEHTOB HabJHogaeTca 6eccuMIl-
TOMHasE WM HeOCJOXXHeHHass ¢dopMa 3a6oseBaHUS,
JUIS  KOTOPOiI XapakTepHbl abjoMuHajgbHas O6O0Jb,
OOBIYHO JIOKAJM30BAHHAS B TPOEKIIMH CUTMOBH/IHON
KWUIITKK, HapyllleHWe CTyJa W METEOPU3M IpPU OTCYT-
CTBUM BOCHAJHUTETHHBIX U3MEHEHWI B JUBEPTUKYJIAX
i KpoBoredenusi. ¥ 10—25 % naruentos ¢ /b pas-
BHBAETCSI OCTPBIN UBEPTUKYJUT — BOCHAJEHUE -
BEPTHUKYJA, PACIPOCTPAHSIONeecs Ha CTEHKY KUIIKU
U IIPUJIEXKAIIYIO KJIeTYaTKy, a GoJiee 4eM y S5 % mHaiu-
€HTOB — JIUBEPTUKYJIIPHOE KpoBoTevenue [2, 3].
Jleuenne HeocnOXXHEHHOI  QopMbl  3a60s€Ba-
HUSL BRJIOYAET B ce0si MEPOIPUATHS, HallpaBJCHHbIE
Ha TpeJoTBpalleHne pasBuThs ocaoxuennii (yBemn-
YeHHe COJIep’KaHus THIIEBBIX BOJOKOH B palMOHE,

HOE WCIOJb30BaHUE HECTEPOUIHBIX IIPOTUBOBOCHA-
JINTEJBHBIX CPEJICTB, AIeTUICATUINIOBON KUCIOTHI,
ONMOUJOB U TJIIOKOKOPTUKOCTEPOM/IOB), a TaKKe Ha-
3HAaYeHUe TPENapaToB /sl KyIMHPOBAHUS CUMIITOMOB
3a6osneBanus [1]. Tlpu mannoii ¢gopme /Ib mmpoko
MPUMEHSIOTCST THUIIEBbIE BOJOKHA W TPOOUOTHKH, O[I-
HAKO JIOCTOBEPHBIX JAHHBIX 00 WX 3(PPEKTUBHOCTH
B OTHOIIEHNH KyOHpOBaHus aGAOMUHATBHON GoJn
U CHUIKEHUSI PUCKA Tiepexojia 3a00JIeBaHUS B OCJIOXK-
HeHHyio (OpMy [0 HACTOSIIETO BPEMEHU He IOJy-
yeHo [4, 5]. MoHoTrepanusi Mecaja3uHOM MO3BOJISIET
HECKOJBKO YMEHBIIUTh BBIPAKEHHOCTb CHUMIITOMOB.
Kpome toro, B oTedecTBeHHBIX TyOJUKAIMSIX TPUBO-
narcs jannabie 06 3pdekTuBHOM NPUMEHEeHUU Clia3-
MosnTHKOB Tipu /IB ¢ 11esbio Koppekiu 60JieBOro
cunzpoma u Hopmasmsaiuu moropuku JKKT [1, 6].
C nenblo TOBBIMIEHUST 3(PEKTHBHOCTH JI€UEHHS He-
ocnoxkHeHHON /IB m CHUXXeHWS 4acTOTBbI PeluIUBOB
paccMaTpuBaeTCs BKJIIOYEHHWE B CXEMY JICUEHHS aHTH-
6uoruka pudakcumuna [7].
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PudakcuMuH XapakTepusyercsl IIHPOKUM CIIEK-
TPOM aHTHOAKTEPHANBHON AaKTHBHOCTH B OTHOIIEHUN
IPaMIIOJIOKUTENbHBIX U IPAMOTPHUIIATENTbHBIX, a3P06-
HBIX U aHA3POOHBIX MUKPOOPTAaHU3MOB, IIPH 3TOM OKa-
3bIBasi MUHMMAJIbHOE BO3/IEHICTBUE HA KOMMEHCAJIbHBIE
Gakrepuu. B gomosHeHWe K TpsAMOMY OaKTePHIIH/I-
HOMY 3ddekty pudakcuMUH CHUXKAET 3KCIIPECCUI0
(paxTOpPOB BUPYJIEHTHOCTH W YMEHBIIAET BOCHAJIECHIE
B CTEHKe KWIIEYHUKA, U3MEHssI IIMTOKMHOBBIN IPO-
¢up [8]. PudakcuMuH mIpakTHIecKn He BCACBIBAETCS
IpU IIpUeMe BHYTPb, YTO O6YCJOBJIUBAET KpaiiHe HU3-
KYI0 CHCTEMHYI0 OMOAOCTYITHOCTDb, IIPH 3TOM (hpeKab-
Hasl KOHIIEHTPAIUS IIPerapara OCTaeTcsl BHICOKOM [9].
CorracHO aHHBIM IIPOBE/ICHHBIX paHee NCCJIeI0BAHNI
covetanue pU(pAKCUMUHA C PACTBOPUMBIMU THUIIEBBI-
MH BOJIOKHAMH CYIIECTBEHHO VJIyYIIaeT Pe3yJbTaThl
JiedeHUs HEeOCJIOXKHEHHOU (hOPMbI AUBEPTUKYJISIPHOM
6omaesnn [10, 11].

Ilespio manHOTO WCcJenOBaHus ObLTa OIIEHKA
BJISTHIST JIEKApPCTBEHHBIX IIpermapartoB AmbgakcuM®
(pudakcumun) u Heo6ytun® Perapa (rpumebyTn)
B COCTaBe KOMILIEKCHOH TepalWy Ha BBIPAKEHHOCTD
CHMIITOMOB U KAa4eCTBO JKU3HH HAIINEHTOB C HEOCJIOXK-
HEHHOI JNBePTUKYJISIPHON 60JIe3HBIO.

MaTepHaJII)I H METO/AbI

[Tporokos uccienoBanusi 6bL1 0JJOOPEH HE3aBUCHU-
MbIM MEKIUCITUIINHAPHBIM KOMHUTETOM 110 3THYECKOi
9KCIepTuse KamHmuecknx uccaeposannii (ITporokon
Ne 14 or 05.07.2024). B MHOrOLEHTPOBOE HEWUH-
TEPBEHIIMOHHOE  TIPOCIIEKTUBHOE  HAOJIOIATEbHOE
UCC/eZIOBaHNE BKJIOYATHCHh TAIMEeHTbl B BO3pacre
or 40 mo 75 €T ¢ yCTaHOBJIEHHBIM AMAarHO30M HEOC-
JIOKHEHHOW JAMBEPTUKYJISAPHON GOJIE3HH U KamobaMu
Ha abJOMUHAIbHYI0 060Jb, HapyIlEeHWE CTYJa, METEeOo-
pusM u rteHe3aMmbl. [lanuenTtor nosydanu Anabgaxcum”
(pudpakcumun) no 400 mr 2—3 pasa B cyTkn 7 aHeit
exxeMecsyHo B TeueHue 6 wMecaineB u  HeoGyrun”
Perapa (tpumeGytun) B cyrounoii gose 600 Mr B Te-
yeHne 4 HezeJb B JIONMOJHEHUE K CTAHAAPTHOH Tepa-
muu. Mccaemyemple TpenapaTbl Ha3HAYATHCh B COOT-
BETCTBUU C MHCTPYKIMEH 1O NPUMEHEHUI0 B paMKax
OOBIYHOW MENWITMHCKON TpakTuku. CTaHgapTHas Te-
panus IpOBOJNIACH B COOTBETCTBUU C KJINHMYECKUMHU
pexkomenaarsiMn - Poccuiickoii  racTpoaHTeposiorimye-
CKOH accommaiuu u Accoluaiuy KOJOIPOKTOJIOTOB
Poccuu 110 1arHocTuKe u JIEYEHUIO TUBEPTUKYJISPHOI
60Jie3H1 06OJIOYHON KWIIKU M BKJIOYaia B ceOsi pac-
TBOPHUMbIE NHUIIeBbIe BOJIOKHA U Mecasna3nH mo 800 mr
2 paza B CyTKU 7 [lHEWl exkeMecsiuHO. Y TpeX Halu-
€HTOB ObLIO MPUMEHEHO OCMOTHYECKOE CIaGUTENbHOE
cpelcTBO. Bce manmeHTbl, KOTOpbIe ObLIM BKJIIOYEHDI
B UCCJEJ0OBaHUE, TONMUCHIBATM WHOOPMUPOBAHHOE
coryacue.

Kpurepusmu, He TO3BOJISIONMMI BKJIIOYUTD TTAIU-
eHTa B HCCe0BaHNe, ABJSAINCH: HATUYKe TI0Ka3aHui
K onepatuBHOMY Jeueruio /IB; Hamwmume B aHaMHe3e
ONEePATUBHBIX BMeIIaTeNbcTB To moBoxy /bB; nHamm-
Yye y TalMeHTa YCTAaHOBJIEHHOTO [MAarH03a CUHIAPOMA

Pa3[PAKEHHOTO KHUIIEYHNKA; HAJNYNE TIPOTHBOIIO-
Ka3aHWii K TMPUMEHEHWI0 TIpenapaToB Ajbharcum®
u Heo6yTuH®; mpueM JieKapCTBEHHBLIX IIPENapaToB, CO-
JiepKaimx pudakcuMUH W TPpUMeOYTHH, 32 MeCsI]
JI0 BKJIIOYEHUS] B UCCJIE/IOBAHUE; [IPUEM MHBIX aHTHOAK-
TEPUAJbHBIX TIPETApaToB W CHA3MOJUTHKOB HA MOMEHT
BKJIIOYEHUST B MCCJIEJIOBAHIE; YJacTHe TAI[MeHTa B JIO-
ObIX WICCIIEIOBAHNSIX B TedeHUe 3 MeCsIeB, MPE/IIecTBO-
BaBIIIMX MOMEHTY BKJIIOYEHHUsSI IAI[MEHTA B HACTOSIIIEe
WCCTIEZIOBaHNE; HECOCOOHOCTh MAlMeHTa T JIOOBIM
NPUYMHAM BBINOJHUTD BCE ATAIIbI MCCJIEI0BAHMS.

[TpoTokoJsioM 6BLIO MPEAYCMOTPEHO MECTh BU3UTOB
nanueHTa K Bpauy. Ha mepsBoM Bu3uTe mpoBoansiach
OTIEHKa COOTBETCTBUSI TAIlMEHTa KPUTEPHUSIM BKJIOYE-
HUSI U HEBKJIIOUEHMS, OLEHKA BBIPAYKEHHOCTH CHUMIITO-
MOB 3a00JIeBaHUs, TIPUHSATHE PENIeHUs UCCAeT0BATES
0 BO3MOKHOCTH BKJIIOUEHUS AIIMEHTA B MCCIe0BAHIE
U Ha3HaveHHe TpenapaToB AnbdakcnM® n Heo6yTnun®.
[Tocienytomme BU3UTHI TIaHUpPOBaUCH depe3 1, 3,
4, 5 u 6 MecsiieB. Bo BpeMsi BU3BUTOB TPOBONIACH
OILIEHKA BBIPAKEHHOCTU CHUMIITOMOB, KAa4ecTBa >KU3-
HU W KOMILJTAEHTHOCTH TEPANWHU, MTPOBOAUJICS AHAJN3
J1a6opaTopHbIX I0KaszaTenell  (JIEHKOIMTBI, CKOPOCTD
OCEe/TaHHs HPUTPOITUTOB, TEMATOKPUT, AJTAHWHAMHUHO-
tpaHcdepasa, acnapraraMuHoTpancdepasa, Ien0uHas
docdaraza, ramma-TayTammiTpancdepasa, KpeaTHHH,
o6muit 6esiok, C-peakTUBHBIA GeJOK), OLEHKa HesKeJa-
TEJIbHBIX SIBJICHUI U PETUCTPAIS JAHHBIX O COITYTCTBY-
tomeil tepanuu. JlaHHble (DUKCUPOBAJINCH B WHAUBUJLY-
AJIbHOI PETHCTPAIIMOHHON KapTe MalieHTa.

OlueHKa BBIPAKEHHOCTH CUMITOMOB (a0q0MHUHAID-
Hast 6OJIb, HApyIIEHWE CTyJa, METEOPU3M, TEHE3MBI)
IPOBOMJIACH MAIIMEHTAMH CAMOCTOSITEJIBHO II0 TPEX-
GasurbHOI TiKajde, te 0 — OTCYyTCTBHE CHUMIITOMOB,
1 — cumnrombl ciabo BbIpa)KeHbl, 2 — yMepEHHbIE,
He MeIaIiue eXKeHEeBHONH aKTUBHOCTH CHUMIITOMBI,
3 — BbIpa)kKeHHbIE, MeNIAIOINe €KeJHEBHOW AKTHB-
Hoctu cuMnToMbl. OIleHKAa KadyecTBa KM3HU TMPOBO-
JINJIACh € MoMoMIbio onpocHuka SF-12, koTopbiii co3-
JlaH Ha ocHOBe onpocuuka SF-36 myreM BblieseHHs
u3 Hero 12 BOIPOCOB, IMO3BOJISIONMX IOJYYUTb OC-
HOBHYI0 WH(MOPMAIUIO OTHOCUTEJbHO KAadyecTBa >KHU3-
Hu [12]. OnpocHHMK BKJIOYAaeT BOCeMb IKaj: (usu-
yeckoe (PyHKIIMOHUPOBAHME, POJIEBast [€ATETHHOCTD,
TesecHass 60Jib, 00IIee 3/J0POBbE, KUHECTTOCOOHOCTD,
colpaabHoe (PyHKIIMOHUPOBAHME, 3MOITMOHATHHOE CO-
CTOSIHME U TICHXUYECKoe 3/10poBbe. Bce mmkanbr ¢op-
MUPYIOT JIBa MOKA3aTess: MCUXUYecKoe U (HU3nIecKoe
6Jsiaromnosyyrie. Pe3ybTaTbl IPEACTABIISIOTCS B BUJE
OI[EHOK B Gajiax Mo ImKajgaM, The 6ojiee BLICOKAs
OlLIEHKAa YKa3bIBaeT Ha 6ojiee BBICOKMII yPOBEHb Kaue-
cTBa XKU3HU. [IpUBEpP:KEHHOCTh TMAIMEHTa K Teparun
OLIEHMBAJIACH C IIOMOIIBIO IMKAJIbI KOMILIAEHTHOCTU
Mopucku — Tpun. Ilkamra Bkiaoyaer B cebs 4 BO-
POCa, KACAIONMXCSl OTHOIIEHUS IAIMEeHTa K MPHeEMY
npemaparoB [13]. IlamumenTsl, HaGpaBme 4 Gasnia,
CUMTAIOTCS TPUBEPKEHHbIMU Tepanuu, 1—2 6anna —
He TPUBEP>KEHHDBIMH.

Craructudeckast 06paboTKa JJAaHHBIX TIPOBOJIMJIACD
C TIOMOIIBIO KOMIbIOTEpHON mporpamMMbl  RStudio
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v. 1.1.353 for Windows (RStudio Inc., CIIIA),
R v. 3.4.1. OnucarenpHast CTATUCTUKA BBIIIOJJIHSIIACDH
JUIST BCeX aHAJM3MPYEMbIX TOKasaTesleil B 3aBUCHUMO-
CTH OT THIA IIepeMeHHON (Ka4ecTBeHHBIH, KoJmde-
crBeHHbIN). CpaBHUTEIBHBI aHaIM3 OCYIIECTBJISLICS
C WCIIOJIb30BaHNeM TOYHOro Tecta MDurrepa.

Pe3yabTaThl

B nccrenoBanun npunsau yyactue 100 mammenToB
(30 myxumn n 70 xenmun) B Bospacte ot 41 roxga
po 75 ger. CpenHuil BO3pacT TAI[MEHTOB COCTa-
Bua 58,2 + 9,5 roga, a UMT — 26,1 + 4,4 xr/M2
OGiiiee cocTostHEE BCeX MAIMEHTOB ObLIO PaciieHEeHO
Kak ymoBJieTBoputesnbHoe. Hanbosee yacTo BeTpeyaio-
mmMucs skajaobamu 6pLn abLoMUHATbHAS O0JIb U Me-
Teopu3M. KauecTBO >XKM3HN MAIMEHTOB B UCCJIEyeMOi

HOILYJISAIuE ObLIO CYHIECTBEHHO cHuskeHo (ta6m. 1).
B xkawectBe comyTcTByIOIEN CTaHAAPTHOW Tepanuu
10 MOBOJAY IWBEPTUKYJSIPHOI Gose3Hn HamboJee va-
CTO HA3HAYAJIUCH MUIIEBbIe BOJIOKHA, 6OJiee YeTBEPTU
nanuenToB (26 %) moaydanm Mecanasun (rabm. 2).
Y 43 nanumeHTOB HAa MOMEHT BKJIIOUEHHS B HCCJIELOBa-
HUE B aHAJIN3aX KPOBU OTMEYATOCH TOBBINIEHNE YPOB-
ust C-peakrusroro Geaxa (CPB) > 5 mr/a.

Ouenka OuHAMUKU CUMNIMOMOE HA (POHE JleueHus

V nogasagioniero GosbimnHcersa (82 %) malueHToB
ciycrst Mecsy (Busur 2) orMedeH KIMHMYECKH 3HAUM-
MBIl TTOJIO’KUATEJIbHBIN OTBET Ha Tepammio. [Ipn nambHel-
1eM HaOII0AeHNN KOJIMYECTBO IAIMEHTOB, OTBETUBIINX
Ha Tepammio, pocyio, gocturayB 100 % mo oxoHuaHUH
MIECTUMECSTIHOTO TIEPUO/Ia HAOMIONEHUS, TIPU 3TOM CTa-
TUCTUYECKN 3HAYNMBIX M3MEHEHNH BBIABJIEHO HE OBLIO.
[lanHble nipejictaBiieHbl B Tabsmie 3.

Tabauua 1. XapakTepucTUKa NAIMEHTOB /10 HaYajla Tepanuu
Table 1. Characteristics of patients before therapy

Crenenp BBIPA’KEHHOCTU CUMIITOMOB

Iauuentsr / Patients, n (%)

1o Tpex6alIbHON mKage
Severity of symptoms
on a 3-point scale

60.J1b

A6oMuHaIbHAS

Abdominal pain

Teneambl
Tenesmus

3amnop
Constipation

Merteopusm
Bloating

Auapes
Diarrhea

OTcyTCTBI/Ie CUMIITOMOB

No symptoms 11 %)

41 (41 %) | 5151 %) | 4(4%) |30(30 %)

Cmabo BbIpa’KeHHBIE CHMITOMBI

Mild symptoms (minimal severity) 15 (15 %)

26 (26 %) 18 (18 %) | 24 (24 %) |40 (40 %)

YMepennble, He MelIaIne
e)Ke[HeBHOM aKTUBHOCTU

Moderate symptoms (do not interfere
with daily activities)

62 (62 %)

26 (26 %) 2727 %) | 61 (61 %) |25(25 %)

BoipakeHHble, Mellalonye esxeJHeBHO
AKTUBHOCTH

Severe symptoms (interfere

with daily activities)

22 (22 %)

7(7 %) 4 (4 %) 1111 %) | 5(5%)

CyMMapHasi Ol[eHKa BBIPAKEHHOCTH
CUMIITOMOB 3a00J1eBaHus, OaJljIbl
Total symptom severity score, points
M + 8D

6,7 + 2,0

CyMMapHbIil TOKa3aTesb KauecTBa
SKU3HU 110 JIaHHBIM olpocHuKa SF-12,
6aIB

Composite quality of life score based
on SF-12 questionnaire, points

M + 8D

30,4 £ 2,0

Tab6auua 2. [lanHble O CONMYTCTBYIOINIEH Tepannu

0 TI0BOJY AMBEPTUKYJISIPHON (0JIe3HU

Table 2. Data on concomitant therapy for diverticular disease

Tepamusi / Therapy Iauuentsr / Patients, n (%)
Mecanasun / Mesalazine 26 (26 %)
O6omouka ceMsin ofopokauka / Psyllium husks 15 (15 %)
[Tuimesble BonokHa / Dietary fibers 10 (10 %)
PactBoprnMble mumiesbie BoiokHa (apabnHoranakTan) 11 %)
Soluble dietary fibers (arabinogalactan) °
Ilemyxa ceMsIH MOJOPOKHUKA H TLIO/bI CMBDI JIOMATITHEIT 2(2 %)
Psyllium and Prunus domestica
Jaxrunon / Lactitol 3(3%)
[Tmernunsie otpy6u / Wheat bran 13 (13 %)
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Ta6auua 3. Ouenka BiusHus 1ukandeckoil tepannu (Anbdakcum® + HeoGyTun®) Ha cTeneHb Bbl-

PAKEHHOCTU CUMITOMOB JUBEPTUKYISIPHON GOJIE3HU HA BCEX BU3MTAX HAGJIOIEHUS

Table 3. Evaluation of the effect of cyclic therapy (Alfaxim® + Neobutin®) on the severity

of diverticular disease symptoms at all observation visits

B2 B3 B4 BS B6
V2 V3 \Z V5 V6 p
B3-B2/ |B4—B3/ | B5—B4/ | B6—B5/
(%) B2-B1 | B3—B2 | B4—B3 B5>—B4
AV V3-V2/|V4-V3/|V5-V4/|V6-V5/
V2-V1 | V3-V2 | V4-V3 | V5-V4
Krauanyeckn 3HauNMbIi
ITOJIOKUTEJIbHBIN OTBET 82 92 93 96 99
Clinically significant | (82 %) [ (92 %) | (93 %) | (96 %) [ (99 %)
positive response
IToosKuTEIBHBIA OTBET 10 3 5 4 1
Positive response 0% | B% | 5% | (4% | 1% | 0287 0,227 0,741 0,083
OrcyrcTBrE OTBETa 8 5] 2 0 0
No response (89%) | (5%) | (2%)
1(\),TpﬂugTeﬂbe1171 OTBET 0 0 0 0 0
egative response

IIpumeuanue: pasaruuus docmoseprvt npu yposne p < 0,05, KAUHUMECKU SHAUUMBIL NOJOKUMENLHBIL Omeem — CHUXKeEHUe
na 2 u 6oxee 6arna no mpex6aiIbHOU WKANE GLIPAKEHHOCMU CUMNINOMOS; NOJOKUMETbHVIL OMEeMm — CHUXeHUe MeHee 08Yx
b6annos; ompuyamenvHuill omeem — yeeauwenue obuezo 6aira; B2, B3, B4, B5, B6 — eusumvi 2—6.

Note: differences are significant at p < 0.05; Clinically significant positive response — a decrease of 2 or more points
on a three-point symptom severity scale; Positive response — a decrease of less than two points; Negative response —
an increase in the total score; V2, V3, V4, V5, V6 — Visits 2—6.

Ha ¢one mnukamyeckoil Tepamuu IIpernapataMu
AnbpdparcumM® u HeoGyTuH® oTMeuanach CTaTHCTHYE-
CKH 3HadYmMas (p < 0,001) momoxuTesbHAS IMHA-
MHKa B OTHOIIEHWU IATH OLEHUBAEMBIX CHUMIITOMOB:
abjoMuHabHas O0Jib, 3arop, [Auapes, MeTeOpusM,
tenesmbl (puc. 1). Ilpu stom kK Busury 6 ormeue-
HO KYNHMPOBAaHWE TEHE3MOB, a WHTEHCUBHOCTb a0-
JoMHuHaAbHON 60au cHusmiaach ¢ 2,1 mo 0,1 Gamna
(p < 0,001). Coycrst 4 Mecsilfa OT Hayajia Tepamuu

(Busur 4) 13 % manmeHTOB JOCTUTJIN KJIMHUYIECKOH
pemuccun. ITo oxkoHuaHuu 6 MecsIeB Je4eHus pe-
Muccusi ObLla JOCTUTHYTA 6oJiee 4eM y TOJIOBUHBI
(n = 55; 55 %) MalNeHTOB.

3a mepno/ HAGMIOIEHUS HU OHOMY W3 MAI[MEHTOR
He TIOHA06UIach TOCIIUTAIN3AIS.

B xo1€e ananm3a JaHHBIX O IPUMEHEHNH IIpeIapara
HeoGyTrH® Ha Ka)AOM IIOCIEAYIONIEM BU3HTE BbISAB-
JIEHO yMEHBINEHNEe KOJMYECTBA MAIMEHTOB, KOTOPBIM

BbipareHHOCTb CHMATOMOB AMBEPTHURYNAPHOA Bonesnu (cpeaHwid Bann)
2,5
21
2 1.8
1,51,5[) REGA0L
14
1,5 13
% 1,1
09 0.9
3 n?. !
ﬂ & 0, 6 D,E 2
D,J
0,5 |{:|3 0303 E DZ 1 0.2 0,3
0.1 01 0170, 1pm D
. | Iﬁml Ii:i o Bl e
Buaur 1 BuzuT 2 Buzaur 3 Buaut 4 Buaur s Buaut b
Ebone E3anop BAwapes B Mereopuam TeHesmbl

Pucynox 1. [lunaMuKka CTENEHW BBIPAKEHHOCTH TATH CUMIITOMOB JWBEPTHKYJIApHON Gosesnn (B Gasmax)

Ha BCEX BU3UTaX Haé]IIOIIeHI/IH

Figure 1. Dynamics of the severity of five symptoms of diverticular disease (in points) at all observation visits
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moTpe6oBaTOCh MPOJO/UKEHNE Tepamnl, a TaKKe
YMeHbIIIeHe TMepuojia, Ha KOTOPBIH ObLI Ha3HAYEeH
nperapar (tabu. 4).

Ouenka xavecmea Ku3nu Ha ¢oue aeueHus

[Ipn awnasmse mokasaresell, MOJYYEHHBIX B pe-
3yJbTare TECTHPOBAHMS TI0 IMKaJaM ompocHuka SF-12,
OTMEYEHO JIOCTOBEPHOE YJIyYllleHUe KayecTBa >KU3HU
narentos (ta6a. 5). Cpeanee 3HaUeHUE CyMMapHOTO
6asta 0 Havasna JjedeHus cocrasiasno 30,4, cmycrs
Mmecsiir — 33,5, a 1Mo 3aBeplIeHUH MCCJIe0BAHUST OKa-
3as0ch paBHbiM 32,2 6ama (p < 0,001).

Ouenka npueepxennocmu mepanuu

OcHOBHasT 4acTh TAITMEHTOB JEMOHCTPUPOBAJIA BbI-
COKWIl ypOBEHDb MPUBEPKEHHOCTH JEUYEHWI0 HA TPOTS-
JKeHUH BCero mccjenoBanust. Huskass KOMILTAa€HTHOCTD
OoTMeueHa B eIMHUYHBIX ciydasx. Ha Busurtax S u 6
HabGJI0/JAJIOCh CTAaTHCTUYECKN 3HAYMMOE W3MEHEHNe
NPUBEPIKEHHOCTH B cTOpoHy cHuwkenus (p < 0,05),
YTO, BEPOsITHEE BCETO, OOYCJIOBJIEHO MeHee CTPOTUM
coOMoIeHneM peKOMeH/ AN Bpaya Mo Mepe yJrydliie-
HUS CAaMOYYBCTBUS.

Tab6auua 4. /lamubie 0 KOIUYECTBE MMAI[IEHTOB,
OT BU3WUTA K BU3UTY

Hunamura yposus C-peaxmughnozo 6eaxa

VYV 43 % nanuueHToB HAa MOMEHT BKJIIOUEHUS B UCCJIC-
nosanue ypoBeab CPD mpeBbiman nHopmy. Ha done
npuema 1pernaparoB  Asbdakcum® u  HeobGyTtun®
B JIAHHOW TI'PYIIe OTMEYEHO CTATHCTUYECKU 3HAUUMOE
(p < 0,001) cauxenue yposast CPB (puc. 2).

besonacnocmo

B xone uccienoBaHus npoieMOHCTPUPOBAH OJaro-
OPUATHBIA TPO(UIH 6e30TTACHOCTH TIPOBOJIUMOI Tepa-
nuu. 3a nepuoji HaOJIOeHUus] HeXKeNaTeJbHbIX sBJe-
HUH 3aUKCHPOBaHO He OBLIO.

Oocy:kaenne

AHaM3 KJIMHIYECKOW KapTHHBI 3a60JIEBAaHUS B HC-
cJIeyeMoii IOy ISIINN JIeMOHCTPUPYET, 4To HanboJiee
BBIPQKEHHBIMU >Kas06aMi y TAIMEeHTOB C HEOCJIOXK-
HEHHOI (pOpMOIi IUBEPTHKYISPHON OOJE3HU SBJISIOT-
cs1 abgoMuHaTbHAs 601b U MeTeopusM. I[Ipumenenue
cnasmosntuka HeoGytun® (tpume6yTuH) M He BCacChl-
Baroerocst antuénornka Anbgarkcum® (pudarcuMun)

nosyyaBmux HeoOyTHH®, M AJIUTETHBHOCTH TePAly

Table 4. Data on the number of patients receiving Neobutin® and the duration of therapy from

visit to visit

Busur 2 Buswur 3 Buaur 4 Busur 5 Busur 6
Visit 2 Visit 3 Visit 4 Visit 5 Visit 6
KouaecTBO manmneHToB, KOTOPHIM
MOTPE6OBATIOCH TIPO/IOJIKEHNE
JIeYeHnsI, N 100 74 30 23 22
Number of patients who required
continued treatment, n
[Tpo0/IKUTENBHOCTD TEPATIUH
npemaparoM HeoOytun® Perapa,
aau, M + SD 30,5 + 2,5 23,8 + 8,3 18,6 + 7,2 17,4 + 6,5 | 18,7+ 7,0
Duration of therapy with Neobu-
tin’ Retard, days, M + SD
p (napusiii t-rect / paired t-test) - <0,001 0,008 0,669 0,433

Mpumeuanue: pasruyus docmogepnvl npu yposue p < 0,01.
Note: differences are significant at p < 0.01.

Ta6auua 5. [lunamuka 1okasaresieil KauecTBa KU3HU 10 onpocHuky SF-12 Ha Bcex Buaurtax Ha6JIO-

JeHUs

Table 5. Dynamics of quality-of-life indicators according to the SF-12 questionnaire at all

observation visits

Busur 1 Buzur 2 Buzur 3 Busur 4 Busur > Buzur 6
Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6
CpenHuii cyMMapHbIil 6211
mo ompocHUKy SF-12
Average total score 30,4 33,5 32,7 32,4 30,6 32,2
on the SF-12 questionnaire
p <0,001 <0,001 <0,001 0,550 <0,001

Hpumenanue: pasruuus docmoseprvl npu yposue p < 0,01.
Note: differences are significant at p < 0.01.
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Ta6.auua 6. 11puBep:;KeHHOCTD MAIIMEHTOB JIEYEHUIO MO JAHHBIM IKaJIbl Mopucku — ['pun
Table 6. Patients’ adherence to treatment according to the Morisky — Green scale

Busur 2 | Busur 3 | Busur 4 | Busur 5 | Busur 6
Visit 2 | Visit 3 | Visit 4 | Visit 5 | Visit 6 o
n (%) B3/B2 | B4/B3 | B3/B4 | B6 /B> | B6 /B2
° V3/V2|V4/V3|V5/V4|V6/V5|V6/V2
Huskas 1 1 1 1 3
Low (1 %) (A% | (%) (1 %) (3 %)
Cpenusis 28 28 25 36 21
Moderate | (28%) | (28%) | (25%) | (36 %) | (21%) t | 0863 0015 0,002 0,269
Boicokas 71 71 (71) 74 62 76
High 71 %) 4% | 62% | (76 %)
HIpumeuanue: pasruuus docmosepnvl npu yposue p < 0,05; B2, B3, B4, B5, B6 — susumu 2—6.
Note: differences are significant at p < 0.05; V2, V3, V4, V5, V6 — Visits 2—6.
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Pucynox 2. Cpennnit ypoenb CPB na Busnrax 1,

YaJjla Tepalinmn

3 n 6 B rpymnme manuenToB B noBbimeHHbIM CPB mo Ha-

Figure 2. Average CRP levels at Visits 1, 3, and 6 in the group of patients with elevated CRP before therapy

MPUBEJO K 3HAYNTEIbHOMY CHUKEHWIO HHTEHCUBHOCTH
a6gomuHanbHoi 6o (¢ 2,1 g0 0,1 Gamna) o 3asep-
MEeHNN IecTH Mecsies JjedeHus. Ha xaxmgoMm mocie-
JIyTOIIleM BU3UTE BBISIBIEHO YMEHbIIIEHWE KOJMYECTBA
MalMeHTOB, KOTOPBIM MOTPEOOBAIOCH IPOJOJIKEHNE
TEpaNun CIIa3MOJUTUKOM, a TaKyKe yMeHbIIeHue Tie-
pUo/ia, Ha KOTOPbI ObLT HA3HAYEH IIpernapar, 4To Tak-
JKe CBUIETEJNBCTBYET 00 3(pHeKTHBHOCTH TPOBOAMMOTO
JIeYeHUST B OTHONIIEHWH KYTHUPOBAHUS a6IOMIHAIBLHOM
6o. B Xome mccienoBaHusi OTMEYEHO yMeHbIIEHME
BBIDAKEHHOCTH METeOpU3Ma, SIBJISIONIErocs OJIHOM
n3 HamboJiee PaCHPOCTPAHEHHBIX U PE3UCTEHTHBIX
K Tepanuy >Kajo0 y MAIMeHTOB TacTPOIHTEPOJOTHYE-
ckoro nipoduis [14]. Ilo 3aBepuieHuu mepuoga Ha-
6mofieHns 6oJiee YeM Y TIOJIOBUHBI MAIUEHTOB OTMeYe-
HO KYIUPOBaHUE BCEX TISITH CUMIITOMOB 3a60/I€BaHNUS.

Pesyabrarel uccnenosanus AJIBAHC cornacyior-
¢S C TaHHBIMU JIPYTUX PabOT, TTOCBSAIIEHHBIX TIPUMeHe-
HUIO pU(AKCUMUHA TPU HEOCJOKHEHHOU TMBEPTUKY-
JstpHO#t Gostesnn. Taxk, B nccmemosanun F. Di Mario
et al. (2019) 6pLTO MOKa3aHO, YTO MUKIMIECKOE IIPH-
MeHeHne pUMaKCUMUHA TPUBOAUT K 3HAYUTETHHOMY

YMEHbBIIIEHNIO BBIPAKEHHOCTH a6JOMIHAJIBHON 60
u Meteopuama [15].

Cormacuo mannbiM MeTaanaau3a M. Bianchi et al.
(2011) Ha ¢oHe UMKINYECKON Tepamun prdaKkcuMu-
HOM B COYETAHWH C MHUIIEBBIMU BOJOKHAMH KyIUPO-
BaHWe CUMIITOMOB B TeueHue 12 MecsiiieB HaOI0IeHUS
ormeuaercst 'y 64 % marmentos [11]. B mposeneH-
HOM HaMHU HCCJIeJIOBAaHUM KOMOMHUPOBAHHAS Tepa-
nust ¢ TPUMEOYTHHOM TO3BOJIHJIA JOCTHYD PEMUCCHH
y 55 % MAIMeHTOB yxKe depe3 6 MecsileB JIeYeHMs,
YTO MOXKET CBH/IETETbCTBOBATH O CHHEPTHYECKOM -
(exre mpemnapaTos.

BxkiioueHue B cxXeMy JiedeHWS TAIlMEHTOB C JIU-
BEPTUKYJISAPHOI G6ose3nbio mpernapatoB Heo6yTun®
n AnbdakcuM® yike CIOycTss MecsI] MPUBEIO K JOCTO-
BEPHOMY YJIYUIIEHUIO KAayecTBA >KU3HU MAIMEHTOB.
OCHOBHast 4YacTb TMAIUEHTOB TIPOJEMOHCTPUPOBATIA
BBICOKHUII YPOBEHb KOMILJIAEHTHOCTH HA IPOTSKEHUN
Bcero mepuoza HabaoneHusi. B Xone mccremoBaHus
He ObLJIO 3aPETUCTPUPOBAHO HEXKENATEIbHbBIX SIBJIEHUII,
YTO CBUJIETEJIBCTBYET O OGJAronpusaTHOM Tpoduiie 6e3-
OTIACHOCTH MPENapaToB.
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[TpuMeHeHne JieKapcTBEHHBIX IpenapaToB  Aubda-
keuM®  (pudakcumun) u  Heo6ytun®  (tpumeGyTin)
YMEHBIITAET BBIPASKEHHOCTh CUMIITOMOB M YJIyYINaeT Ka-
YeCTBO JKUM3HU HAIMEHTOB C HEOCJOXKHEHHOU JNBEPTH-
KyJIsipHOUW 6osie3Hblo. IIpermaparbl UMeoT OJIAronpusiT-
HbII Tpodmts GeonacHoct. Llesecoo6pasHo BKIOUATD
Anbdakenm® (pudakcnvnn) u HeoGytun® (rpumely-
TUH) B CXEMbI JIEYEHUS MAIUEHTOB C JAUBEPTHKYJISPHOI
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Results of a Multicenter Prospective
Observational Study “"ALLIANCE" on the Impact
of Rifaximin and Trimebutine on Quality of Life
and the Course of Uncomplicated Diverticular
Disease in Outpatient Clinical Practice
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Aim: to evaluate the impact of the drugs Alfaxim® (rifaximin) and Neobutin Retard® (trimebutine) on symptom sever-
ity and quality of life in patients with uncomplicated diverticular disease.

Materials and methods. A multicenter non-interventional prospective observational study was conducted, in-
volving 100 patients diagnosed with uncomplicated diverticular disease. Patients received Alfaxim® (rifaximin)
at 400 mg 2-3 times daily for 7 days monthly over 6 months and Neobutin Retard® (trimebutine) at 300 mg twice dai-
ly for 4 weeks, in addition to standard therapy. Symptom severity (abdominal pain, constipation, diarrhea, bloating,
tenesmus) was assessed using a 3-point scale. Quality of life was evaluated using the SF-12 questionnaire. Patient
adherence to treatment was measured using the Morisky — Green Compliance Scale.

Results. Cyclic therapy with Alfaxim® and Neobutin Retard® showed statistically significant (o < 0.001) positive ef-
fects on all assessed symptoms. Over half of the patients (55 %) achieved remission by the end of the observa-
tion period. Analysis of SF-12 scores revealed a significant improvement in quality of life (p < 0.001). Most patients
demonstrated high treatment adherence throughout the study. No adverse events were recorded during the obser-
vation period.

Conclusions. The use of Alfaxim® (rifaximin) and Neobutin Retard® (trimebutine) reduces symptom severity and im-
proves quality of life in patients with uncomplicated diverticular disease. The drugs have a favorable safety profile.
Keywords: diverticular disease, rifaximin, trimebutine, treatment
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Llenb nccnepoBaHus: OLEHUTb BAUSIHWME NekapCTBEHHbIX npenapaTtoB Anbdakcnum® (pudakcumMmni) n HeobyTmnH®
Petapp, (TpMMebyTrH) Ha BbIPaXEHHOCTb CMMATOMOB U KQ4€CTBO XWU3HW NaUNEHTOB C HEOCIIOXHEHHOM OVUBEPTUKY-
NIPHO BONEesHbIo.

Martepuanbl u metTopbl. [IPOBEAEHO MHOMOLEHTPOBOE HEWHTEPBEHLIMOHHOE NMPOCMNEKTMBHOE HabnoaarenbHoe
nccnenoBaHve, B KOTOPOM NpuHsAam yyactie 100 naumeHToB ¢ AMarH030M HEOCIIOXHEHHOM OMBEPTUKYISPHON 60-
nes3nHu. MaumeHTtsbl nonyvyanu Anbdakcum® (pudaxkcummni) no 400 mr 2—3 pasa B CyTKM 7 AHEN eXXEMECSYHO B TEHEeHne
6 mecsueB 1 HeobyTnH® PeTtapp (TpmebyTnH) no 600 Mr B CyTKM B Te4eHue 4 Heaenb B A0MNOJIHEHNE K CTaHaapT-
HoW Tepanuun. OueHka BbIpaXXeHHOCTU CMMNTOMOB (abaomMuHanbHas 605k, 3anop, Auapesi, METEOPU3M, TEHE3MbI)
npoBoAMAack No TpexbanibHON wwkane. KayecTBo XM3HN NaLMEHTOB OLLEHNBANOCH NPWY MOMOLLM onpocHuKka SF-12.
[ns oueHKn NpMBEPXXEHHOCTU MNALMEHTOB K JIEYEHMIO NCMONb30BaNaCh LUKana KoMnaaeHTHOCTM Mopuckn — MpuH.
PesynbraTbl. Ha dpoHe umknnyeckoii Tepanum npenapatamu Anbdakcum® n HeobyTnH® oTMedeHa CTaTUCTUYECKN
3Haymmas (p < 0,001) nonoxmTenbHas AUHaMuKa B OTHOLLEHWM BCEX OLLEHMBAEMbIX CUMMNTOMOB. Bonee NosoBUHbI
naumeHToB (55 %) AOCTUIMM peMUCCUM NO OKOHYaHUM nepuoga HabnwogeHus. MNpu aHannade nokasaTtenen, nony-
YEHHbIX B pe3yJibTaTe TECTMPOBAHWS MO LKanam onpocHuka SF-12, 0TMeYeHO AOCTOBEPHOE YIyHLLIEHME KaYeCcTBa
Xn3Hu naumeHToB (p < 0,001). OcHOoBHAs YaCTb NALMEHTOB 4EMOHCTPMPOBAA BbICOKNIA YPOBEHL MPUBEPXKEHHOCTU
JIEYEHUNIO HA MPOTSXXEHMN BCErO UCCNENOBAaHNS. 3a Nepunog, HabniooeHNS HexenaTebHbIX ABNeHMI 3adrKCMPOBa-
HO He ObIO.

BbiBoAbl. [MprMeHeHne nekapcTBeHHbIX npenapaTtoB Anbdakcnum® (pudakcuMmnH) n HeobyTuH® (TPMMEOBYTUH)
YMEHbLUAET BblPaXE€HHOCTb CUMMATOMOB M YNYYLUAET KAYECTBO XU3HW MNALUNEHTOB C HEOCTOXHEHHOW ANBEPTUKYNSP-
HoW 6onesHblo. MNpenapatbl UMeT BGnaronpUaTHLIN NPO@UIbL 6€30NaCHOCTU.

KnioueBble cnoBa: oVBEPTUKYISpHAs 60ne3Hb, pudakCcMuH, TPMMEBYTUH, neveHne

KoHdnukT MHTEpecoB: ccnenoBaHve NpoBeaeHo npu nogaepxke komnaHun 000 «BuHHodapm Mpynn».

Ana uutupoBaHua: ViBawknH B.T., Monyaktosa E.A., LLndpun O.C., TpyxmaHoe A.C., MamueBa 3.A., MacneHHukoB P.B., Ap-
ceHbeBa J1.9., babuHa C.M., Bapbiwesa O.10., ly6oHuHa U.B., CmupHosa E.H., 3nb Xaek C.E., LWapuHa N.A., CapceHbaeBa A.C.
Pe3ynbTatbl MHOMOLLEHTPOBOIO MPOCMNEKTUBHOrO HabnogaTensHoro nccnenoanns «AJIbAHC» no nayyeHuto BavsiHUS pudak-
CUMUHA 1 TPpUMEDBYTMHA Ha Ka4YeCTBO XU3HWN 1N TeYEHME HEOCNOXHEHHOW OUBEPTUKYNSPHON ©60ne3Hn B aMBynaTopHO-NoanKIn-
HNUYEeCKOWN npakTuke. POCCUIACKMIA XypHan racTpO3HTEepPOsiorMKn, renartonoriu, kononpokronorum. 2025;35(4):88-97. https://doi.
org/10.22416/1382-4376-2025-35-4-88-97

Introduction

Diverticular disease (DD) is one of the
most common gastrointestinal (GI) disorders.
In individuals over 60 years of age, the preva-
lence of DD reaches 40 %, but recent decades
have seen a significant increase in incidence
among younger populations [1, 2]. Most pa-
tients exhibit asymptomatic or uncomplicated
forms of the disease, characterized by abdom-
inal pain (typically localized in the sigmoid
colon), bowel irregularities, and bloating,
without inflammatory changes in diverticula
or bleeding. Acute diverticulitis — inflamma-
tion of the diverticulum extending to the in-
testinal wall and adjacent tissue — develops
in 10—25 % of DD patients, while diverticu-
lar bleeding occurs in over 5 % [2, 3].

Treatment of uncomplicated DD includes
measures to prevent complications (e.g., in-
creasing dietary fiber intake, smoking cessa-
tion, physical activity, weight normalization,
rational use of non-steroidal anti-inflammato-
ry drugs, aspirin, opioids, and glucocorticoids)
as well as medications to alleviate symptoms
[1]. Fiber and probiotics are widely used for
uncomplicated DD, but robust evidence of
their efficacy in relieving abdominal pain or
reducing the risk of progression to complicat-
ed forms remains lacking [4, 5]. Mesalazine
monotherapy slightly reduces symptom sever-
ity. Additionally, domestic studies report the
effective use of antispasmodics for pain relief
and GI motility normalization in DD [1, 6].
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To enhance treatment efficacy and reduce re-
currence rates, the inclusion of the antibiotic
rifaximin is being explored [7].

Rifaximin exhibits broad-spectrum anti-
bacterial activity against gram-positive and
gram-negative, aerobic and anaerobic micro-
organisms, with minimal impact on commen-
sal bacteria. Beyond its direct bactericidal
effect, rifaximin reduces virulence factor ex-
pression and intestinal wall inflammation by
modulating cytokine profiles [8]. Rifaximin is
minimally absorbed orally, resulting in very
low systemic bioavailability, while maintain-
ing high fecal concentrations [9]. Previous
studies suggest that combining rifaximin with
soluble fiber significantly improves outcomes
in uncomplicated DD [10, 11].

The aim of this study was to evaluate
the effects of Alfaxim® (rifaximin) and
Neobutin Retard® (trimebutine) in combina-
tion therapy on symptom severity and qual-
ity of life in patients with uncomplicated
diverticular disease.

Materials and methods

The study protocol was approved by the in-
dependent interdisciplinary Ethics Committee
for Clinical Research (Protocol No. 14, dated
05.07.2024). The multicenter non-interven-
tional prospective observational study includ-
ed patients aged 40—75 with a diagnosis of
uncomplicated DD and complaints of abdom-
inal pain, bowel irregularities, bloating, and
tenesmus. Patients received Alfaxim® (rifax-
imin) at 400 mg 2—3 times daily for 7 days
monthly over 6 months and Neobutin Retard”
(trimebutine) at 300 mg twice daily for
4 weeks, alongside standard therapy. Standard
therapy followed Russian Clinical Guidelines
for diverticular disease and included soluble
fiber and mesalazine at 800 mg twice daily
for 7 days monthly. Three patients received
osmotic laxatives. All participants provided
informed consent.

Exclusion criteria were indications for sur-
gical DD treatment; prior DD-related sur-
geries; diagnosed irritable bowel syndrome;
contraindications to Alfaxim® or Neobutin
Retard®; use of rifaximin or trimebutine with-
in one month prior; concurrent antibiotic
or antispasmodic use; participation in other

studies within 3 months; or inability to com-
plete the study.

The protocol included six patient visits.
Visit 1 assessed eligibility, symptom severity,
and treatment initiation. Follow-up visits oc-
curred in 1, 3, 4, 5, and 6 months, evaluating
symptoms, quality of life, adherence, lab re-
sults (leukocytes, erythrocyte sedimentation
rate, hematocrit, alanine aminotransferase,
aspartate aminotransferase, alkaline phospha-
tase, gamma-glutamyl transferase, creatinine,
total protein, C-reactive protein), adverse
events, and concomitant therapy. Data were
recorded in individual patient records.

Symptom severity (abdominal pain, bowel
irregularities, bloating, tenesmus) was self-as-
sessed using a 3-point scale (0 — none, 1 —
mild, 2 — moderate, 3 — severe). Quality
of life was assessed via the SF-12 question-
naire, derived from the SF-36, with higher
scores indicating better quality of life [12].
Adherence was measured using the Morisky —
Green Scale (4 — adherent, 1—2 — non-ad-
herent) [13].

Statistical analysis was performed using
RStudio v. 1.1.353 for Windows (RStudio
Inc., USA), R v. 3.4.1. Descriptive statistics
were calculated for all variables. Comparative
analysis used Fisher’s exact test.

Results

The study included 100 patients (30 men,
70 women) aged 41-75 (mean age —
58.2 + 9.5 years, BMI — 26.1 + 4.4 kg/m?).
All patients were in satisfactory condition.
The most common complaints were abdom-
inal pain and bloating. Quality of life was
significantly impaired at baseline (Table 1).
Standard adjunct therapies included fiber
(26 % received mesalazine) (Table 2). Elevated
C-reactive protein (CRP) (> 5 mg/L) was
noted in 43 patients at baseline.

Symptom dynamics during treatment

The majority (82 %) of patients had a clin-
ically significant positive response to therapy
after one month (Visit 2). With further obser-
vation, the number of patients who respond-
ed to therapy increased, reaching 100 % at
the end of the six-month observation period,
while no statistically significant changes were
detected. The data are presented in Table 3.
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Against the background of cyclic thera-
py with Alfaxim® and Neobutin®, statisti-
cally significant (p < 0.001) positive dy-
namics were observed in relation to five
assessed symptoms: abdominal pain, con-
stipation, diarrhea, flatulence, tenesmus
(Fig. 1). Moreover, by Visit 6, tenesmus
was relieved, and the intensity of abdom-
inal pain decreased from 2.1 to 0.1 points
(p < 0.001). Four months after the start of
therapy (Visit 4), 13 % of patients achieved
clinical remission. At the end of 6 months of
treatment, remission was achieved in more

than half (n = 55; 55 %) of patients.

No patients required hospitalization during
the observation period. During the analysis of
data on the use of the drug Neobutin® at each
subsequent visit, a decrease in the number of
patients who required continued therapy was
revealed, as well as a decrease in the period
for which the drug was prescribed (Table 4).

Assessment of quality

of life during treatment

Analysis of SF-12 questionnaire scores
demonstrated a statistically significant
improvement (p < 0.001) in patients’ quality
of life (Table 5). The average total score
before treatment was 30.4, after one month it

Table 1. Characteristics of patients before therapy
Tabauua 1. XapakTepucTUKa NAIMEHTOB /10 HaYajla Tepanuu

Severity of symptoms

Patients / Mauuenmot, n (%)

on a 3-point scale
Cmenend 6bIpakeHHOCU CUMNIMOMOG

no mpexoaiHoU wiKae 601

Abdominal pain
A60omunanvnas

Bloating
Memeo-
pusm

Tenesmus
Teneamwt

Diarrhea
HAuapes

Constipation
3anop

No symptoms
Omcymcmeue cumMnmomos

1(1%)

41 (41 %) 51 (51 %) 4(4 %) |30(30 %)

Mild symptoms (minimal severity)

Cuabo BLIPAKEHHbLE CUMNNIOMDL 15 (15 A)

26 (26 %) 18 (18 %) | 24 (24 %) |40 (40 %)

Moderate symptoms (do not interfere
with daily activities)

Ymepennuvie, ne mewaruwue
eKeOHeBHOU aAKMUSHOCIU

62 (62 %)

26 (26 %) 27 (27 %) | 61 (61 %) |25(25 %)

Severe symptoms (interfere with daily
activities)

Buipaxennvie, mewaioujue
eXKeOHeBHOU aKMUSHOCMU

22 (22 %)

7(7 %) 4 (4 %) 11 %) | 5(5%)

Total symptom severity score, points
Cymmapnas ouenka 6vipaxeHHocmu
cumMnmomos 3abosesanus, 6aivl
M + SD

6.7+ 20

Composite quality of life score based
on SF-12 questionnaire, points
Cymmapnoii noxazamenvp Kawecmea
KU3HU no dannvim onpocuura SF-12,
bannvl

M + SD

30.4 £ 2.0

Table 2. Data on concomitant therapy for diverticular disease
Tab6auua 2. [lanuble 0 COIYTCTBYIONIEN TePANNH 110 TTIOBOJY [MBEPTHKYJISIPHON 60JI€3HI

Therapy / Tepanus Patients / IMauuenmot, n (%)
Mesalazine / Mecarasun 26 (26 %)
Psyllium husks / O6oso0uka cemsn nodopoxnura 15 (15 %)
Dietary fibers / IHuwesvie 6o10KHa 10 (10 %)
Soluble dietary fibers (arabinogalactan) o
Pacmeso 11 %)
pumvle nuuesvle soioxna (apabunozaraxman)

Psyllium and Prunus domestica 22 %)
Hlenyxa cemsn nodopoxHUKA U NAOOLL CAUSLL QOMAUHET °
Lactitol / Jlaxmuzion 3(3%)
Wheat bran / [wenuunvie ompy6u 13 (13 %)
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Table 3. Evaluation of the effect of cyclic therapy (Alfaxim® + Neobutin®) on the severity

of diverticular disease symptoms at all observation visits

Ta6.auua 3. Ouenka Biusaus nukandeckoil tepanuu (Anbdakcum® + HeoGyTun®) Ha creneHb Bbl-

PaKEHHOCTU CUMITOMOB JAUBEPTUKYJISPHON GOJIE3HU HA BCEX BU3UTAX HAGJIOIEHUS

V2 V3 V4 \'%6 V6
B2 | B3 | B4 | B5 | B6 -
V3—V2/ | V&=V3/ | V5-V4/ | V6—V5/
(%) V2-V1 | V3-V2 | V4-V3 | V5-V4
AV B3-B2/ |B4-B3/ | B5—B4/ | B6—B5/
B2—-B1 | B3—B2 | B4—B3 | B5—B4
Clinically significant
positive response 82 92 93 96 99
Kaunuuecru snavumvii | (82 %) | (92 %) | (93 %) | (96 %) | (99 %)
NOJOKUMELHBLL OMEe
Positive response 10 3 B 4 1
Ionoxumenonoui omsem | (10 %) | (3 %) | (5 %) | (4 %) | (1 %) 0.287 0.227 0.741 0.083
No response 8 5 2 0 0
Omcymcmeue omsema | (8 %) | (5 %) | (2 %)
gegatlve response 0 0 0 0 0
mpuyamebHbLl omeem

Note: differences are significant at p < 0.05; Clinically significant positive response — a decrease of 2 or more points

on a three-point symptom severity scale; Positive response — a decrease of less than two points; Negative response —
an increase in the total score; V2, V3, V4, V5, V6 — Visits 2—6.
IIpumeuanue: pasaruuus docmoseprvt npu yposne p < 0,05, KAUHUMECKU SHAUUMBIL NOJOKUMENLHBIL OmMeem — CHUXKEHUe

Ha 2 u 6oaee 641 NO MPEeXOANILHOU WKALE BUIDAKEHHOCNU CUMNINOMOB; NOJOKUMENbHIL OMEEM — CHUXKEHUE MeHee 08YX
b6annos; ompuyamenviuitl omeem — yeeauuenue obuezo 6ainra; B2, B3, B4, B5, B6 — eusumvi 2—6.

was 33.5, and at the end of the study it was
32.2 points (p < 0.001).

Treatment adherence assessment

High adherence rates were maintained
throughout the study, with most patients
demonstrating excellent compliance. Low
adherence was rare, occurring only in isolated
cases. A statistically significant decline in

adherence (p < 0.05) was observed at Visits 5
and 6, likely due to reduced strictness in
following medical recommendations as
symptoms improved.

C-reactive protein level dynamics

43 % of patients had above-normal CRP
levels upon study entry. The treatment with
Alfaxim® (rifaximin) and Neobutin Retard®

2.5
.
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1 C
. "_JI_E‘ 1,4
= 1
1,2 1,1
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0
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Figure 1. Dynamics of the severity of five symptoms of diverticular disease (in points) at all observation visits
Pucynox 1. [lunaMuka CTeleHH BbIPAKEHHOCTH IISITH CHMIITOMOB JMBEPTUKYJAPHON Gosestn (B Gammax)

Ha BCeX BHU3UTaX HaOJIONEHU

92

Poc xypH racTposuTepoJ rematon koaonpokros 2025; 35(4) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(4)



www.gastro-j.ru

Original articles / OpurnHasbHbIe HCCIEOBAHNS

(trimebutine) resulted in a statistically
significant CRP decrease (p < 0.001) in this
subgroup (Fig. 2).

Safety

The study demonstrated a favorable safety
profile of the therapy. No adverse events were
reported during the observation period.

Discussion

Analysis of the clinical picture of the disease
in the study population demonstrates that
the most pronounced complaints in patients
with uncomplicated diverticular disease are
abdominal pain and flatulence. The use of
the antispasmodic Neobutin® (trimebutine)
and the non-absorbable antibiotic Alfaxim®
(rifaximin) led to a significant decrease in
the intensity of abdominal pain (from 2.1

to 0.1 points) after six months of treatment.
At each subsequent visit, a decrease in the
number of patients who required continued
therapy with the antispasmodic, as well as a
decrease in the period for which the drug was
prescribed, was found, which also indicates
the effectiveness of the treatment in terms of
relieving abdominal pain. The study noted a
decrease in the severity of flatulence, which
is one of the most common and treatment-
resistant complaints in patients with a
gastroenterological profile [14]. At the end of
the observation period, more than half of the
patients reported relief of all five symptoms
of the disease.

The results of the ALLIANCE study
are consistent with the data of other
studies devoted to the use of rifaximin in

Table 4. Data on the number of patients receiving Neobutin® and the duration of therapy from

visit to visit

Tabauua 4. /lannbie o KoJM4yecTBe MalUEHTOB, noJydaBmux HeoOyTuH®, n JIUTENTbHOCTU Tepanuu

OT BU3UTAa K BU3UTY

Visit 2 Visit 3 Visit 4 Visit 5 Visit 6
Busum 2 Busum 3 Busum 4 Busum 5 Buszum 6
Number of patients who required
continued treatment, n
Koauuecmeo nayuenmos, 100 74 30 23 22
KOMOpuLM Nomped06diocs
npoooIKeHue neuenus, n
Duration of therapy with Neobu-
tin" Retard, days, M + SD
Ipodosxumenvnocms mepanuu 30.5 + 2.5 23.8 + 8.3 18.6 + 7.2 174 +6.5 [ 18.7+7.0
npenapamon Heobymun® Pemapo
onu, M + SD
p (paired t-test / napnoui t-mecm) - <0.001 0.008 0.669 0.433

Note: differences are significant at p < 0.01.
Mpumeuanue: pasruyus docmogephnvl npu yposue p < 0,01.

Table 5. Dynamics of quality-of-life indicators according to the SF-12 questionnaire at all

observation visits

Tab6auua 5. [lunamuka 1okasaresieil KauecTBa KU3HU 10 onpocHuky SF-12 Ha Bcex Buaurtax HabJIO-

JICHUA
Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 Visit 6
Buzum 1 | Buaum 2 | Busum 3 | Busum 4 | Budum 5 | Bu3um 6
Average total score on the SF-12
questionnaire
Cpedwuii cymmapnoui 6ain 30.4 33.5 32.7 32.4 30.6 32.2
no onpocuuxy SF-12
p <0.001 <0.001 <0.001 0.550 <0.001

Note: differences are significant at p < 0.01.
Hpumenanue: pasruuus docmoseprvl npu yposue p < 0,01.
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Table 6. Patients’ adherence to treatment according to the Morisky — Green scale
Ta6.auua 6. 11puBep:;KeHHOCTD MAIIMEHTOB JIEYEHUIO MO JAHHBIM IKaJIbl Mopucku — ['pun

Visit 2 Visit 3 Visit 4 Visit 5 Visit 6
Busum 2 | Busaum 3 | Busum 4 | Busaum 5 | Buzum 6 p
(%) V3/V2 | V4/V3 | V3/V4 | V6/V5 | V6/V2
n {7 B3/B2 | B4/B3 | B5/B4| B6/B5 | B6/B2
Low 1 1 1 1 3
Husxas (1 %) 1 %) 1 %) (1 %) (3 %)
Moderate 28 28 25 36 21
Cpednss | (28%) | 28%) | 5% | 6% | @1 | 1 | 0863 1 0.015 ) 0.002 | 0.269
High 71 71 (71) 74 62 76
Buwicoxas | (71 %) (74 %) | (62 %) (76 %)

Note: differences are significant at p < 0.05; V2, V3, V4, V5, V6 — Visits 2—6.
HIpumeuanue: pasruuus docmosepnvl npu yposue p < 0,05; B2, B3, B4, B5, B6 — susumu 2—6.

MEAN SCORE CSR, MG/L

Before treatment

p < 0,001

After 2 month

3.9

After Smonth

Figure 2. Average CRP levels at Visits 1, 3, and 6 in the group of patients with elevated CRP before therapy
Pucynox 2. Cpennnit ypoBenb CPb na Busurax 1, 3 u 6 B rpynne naruenToB B nosbinerasiM CPB o na-

Yajia Teparin

uncomplicated diverticular disease. Thus, in
the study by F. Di Mario et al. (2019), it
was shown that cyclic use of rifaximin leads
to a significant reduction in the severity of
abdominal pain and flatulence [15].

According to the meta-analysis by M. Bian-
chi et al. (2011), against the background of
cyclic therapy with rifaximin in combination
with dietary fiber, symptom relief during
12 months of observation was observed in 64 %
of patients [11]. In our study, combination
therapy with trimebutine allowed us to
achieve remission in 55 % of patients after just
6 months of treatment, which may indicate a
synergistic effect of the drugs.

Inclusion of Neobutin® and Alfaxim® in
the treatment regimen for patients with
diverticular disease resulted in a significant
improvement in the quality of life of patients

after just one month. The majority of patients
demonstrated a high level of compliance
throughout the entire observation period. No
adverse events were registered during the
study, indicating a favorable safety profile of
the drugs.

Conclusion

The use of the drugs Alfaxim® (rifaximin)
and Neobutin® (trimebutine) reduces the
severity of symptoms and improves the
quality of life of patients with uncomplicated
diverticular disease. The drugs have a
favorable safety profile. It is advisable to
include Alfaxim® (rifaximin) and Neobutin®
(trimebutine) in the treatment regimens
of patients with diverticular disease to
increase the effectiveness of therapy and
achieve disease remission. The results of the
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study complement the existing data on the
use of rifaximin in diverticular disease and
emphasize its effectiveness in combination
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MuKpoOUOTa JKEAYAKA U ABEHAALIATUIIEPCTHOU
KHUIIKU U (PYHKIIMOHAABHASA AUCIIEIICUS:
€CTb AU KAKasi-TO CBA3b ¢

A.A. Mlentynun*, C.C. Kapaamesna, A.A. Kyp6aTtoBa

DIAOY BO <«Ilepsviti Mockosckuii zocydapcmeennviii meduyunckui ynueepcumem um. H.M. Ceuenosas Munucmepcmea
30pasooxpanenus. Poccuiickot Medepayuu (Ceuenoscruii Ynuusepcumem), Mockea, Poccuiickas Dedepayus

Llenb 0630pa: npoBecTn aHann3 onybIMKOBaHHLIX B NnTepaType paboT 0 BO3MOXHOM CBA3U (PYHKLIMOHASILHOM
aucnencun (PL1) c USMEHEHUAMU MUKPOBUOTLI Xenyaka U ABEHaALATUMNEPCTHOM KULLIKN.

OcHoBHbIe nonoxeHus. OnybnMKoBaHHbIE B NUTEPATYPE AAHHbIE CBUOETENLCTBYIOT O HA/IMYNWN CYLLLECTBEHHbIX
pasnnuunii Mexzay CoCTaBOM MUKPOOUOTLI XeNyaka 1 ABEHAALATUNEPCTHON KULWKKN Y 60nbHbIX DL, 1 30,0p0BbLIX AL,
MonaratoT, YTO NUBMEHEHUS 3TOr0 COCTaBa MOIyT NMPUBOANTL K HAPYLLEHWIO LLENOCTHOCTY racTPOAYOAEHANbHON Cnun-
31UcTol 060/104KM C NOCNenyoLWNM BANSHUEM HAa OCHOBHbIE NaTtoreHeTuyeckne 3seHbss L1, cnocobeTBys BUCLE-
pasibHOW rMNepyYyBCTBUTENBHOCTU, HAPYLLEHMIO aKKOMOAALUMM XENyaKa NOC/e eapl, Ero 3aMeaJIEHHOMY ONOPOXHe-
HWi0. B HekoTopbIx paboTax nokasaHa 3P PEeKTUBHOCTb NPUMEHEHUS MPOOBNOTUKOB B NledeHnr 605bHbIX D1, B 10 e
BPEMS HeOoCTaTOUHas foka3aTenbHas 6a3a Nony4eHHbIX PE3YILTATOB HE NMO3BONSIET AATb UX OOHO3HAYHYIO OLLEHKY.
3aknioueHune. Cea3b MEXY MBMEHEHUSIMUN MUKPOONOTHI XENyaka 1 ABEHAALATUNEPCTHON KMLLKW 1 NaTOreHE30M
®[, a Takke 3Ha4YeHVEe NPoBMOTMKOB B neveHnn @1 TpebyioT fanbHENLLVX NCCIIEA0BAHNIA.

KnioueBbie cnoBa: MMkpob1oTa Xenyaka 1 ABEHaALATUNEPCTHON KULLKW, GYHKUMOHaNbHAs AMCMENCcusl, NpobnoTrkn
KoHdnukT MHTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMNNKTA NUHTEPECOB.

Ans uutnpoBanus: Llentynun A.A., Kappawesa C.C., Kypbatosa A.A. MukpobuoTa xenyaka 1 ABEHaAUATUNEPCTHOW KULLKM
1 GYHKUMOHaNbHAs ANCNENCUS: eCTb JIV Kakas-TO CBSA3b? POCCUNCKUIA XXypHaN raCTPO3HTEPONIOrMK, renaToiorMuy, KOonpoKTOIo-
rvmn. 2025;35(4):98-103. https://doi.org/10.22416/1382-4376-2025-35-4-98-103

Microbiota of the Stomach and Duodenum and Functional Dyspepsia:
Is There Any Connection?

Arkadiy A. Sheptulin, Svetlana S. Kardasheva, Anastasia A. Kurbatova

I.M. Sechenov First Moscow State Medical University (Sechenovskiy University), Moscow, Russian Federation

Aim: to analyze the works published in the literature on the possible association of symptoms of functional dyspepsia
(FD) with changes in the microbiota of the stomach and duodenum.

Key points. The data published in the literature indicate that there are significant differences between the compo-
sition of the microbiota of the stomach and duodenum in patients with FD and in healthy individuals. It is believed
that changes in this composition can lead to an impairment of the integrity of the gastroduodenal mucosa with sub-
sequent effects on the main pathogenetic factors of FD. Some studies have shown the effectiveness of probiotics
in the treatment of FD patients. At the same time, the insufficient evidence base of the results does not currently allow
us to give them an unambiguous assessment.

Conclusion. The relationship between changes in the microbiota of the stomach and duodenum requires further
research.

Keywords: microbiota of the stomach and duodenum, functional dyspepsia, probiotics
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CDyHKL[I/IOHaJIbHaH JIUCIIETICUA (CDZI) OTHOCHUTCA CDZI IIPOABJIACTCA 60JIbIO U YYBCTBOM JKI)KEHUA B MO/ -

K uncay Hambosee PacrnpOCTPaHEHHBIX (DYHKIMO- JIOKedHOH o6sactu (cuHApPOM GOJIM B SNMUracTpum),
HAJIBHBIX PACCTPOMCTB, CBSI3AHHBIX C HApyLNIEHHEM a TaK)Ke YYBCTBOM IIEPENOJHEHUS B MOJIOKEYHOH 06-
B3aMMOJIEHCTBUS MEXK/y TOJOBHBIM MO3IOM W KeTy- JIaCTH TMOCJ€e €[bl W PaHHero Hacbimenust (mocrmpan-

jouHo-kumreunbiM  TpakToM (brain-gut interaction). aumambHbIA gucTpecc-cuHapoM). B kauecTBe Beaymmx
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[IATOreHEeTHYECKNX MEXaHM3MOB JIaHHOTO 3a00JIeBaHMs
PacCMATPUBAIOTCS TUMEPCEKPENUST COJISTHOU KHCJIOTHI,
BUCIHIEpAIbHASL  TUTIEPYYBCTBUTENBHOCTD,  HAPYIIEHUS
MOTOPUKH KeTyIKa W JABEHAIATHIIEPCTHON KUKy [1].

B «PuMckux KpuTepusxs (PyHKIIMOHAJIbHBIX pac-
CTPOMCTB KETYJOYHO-KUIIEYHOTO TPaKTa, OIyOJUKO-
BaHHBIX B 2016 r., HapyHIeHUs] MUKPOOHOTBHI JKeJTyIKa
U JBEHAIATUIIEPCTHON KUNIKA HE PACCMAaTPUBAIOTCS
B KauecTBe BO3MOKHOTO 3THOJOTHYECKOTO (haKTopa
dD/1 [1], onHako paboThl, MOSBUBIINECS B MOCJEIHIE
TO/Ibl, CBU/IETETBCTBYIOT O TOM, YTO M3MEHEHUST COCTa-
Ba MUKPOOWOTHI BEPXHUX OT/ETIOB JKeJTyT0YHO-KHIITey-
HOTO TPAaKTa MOTYT UTPATh BAJKHYIO POJIb B PA3BUTHH
JaHHOTO 3a00JIEBAHMSI.

Oco6eHHocTH MUKPOOHOTDI JKEIyAKa
U JIBEHAIATUIIEPCTHON KHIIKH
npu GYHKIMOHAIBHON JUCTIENCHH

Ecaun miotHOCTh GakTepwii B COAEPIKUMOM  TOJI-
croit kumku gocturaer 102/r, To conepskanune Gakre-
pHil B KeJTyJKe OueHb HEBEJUKO U COCTABJSET OKOJIO
10° koJsioHmeoOpasyonmx eauHuI Ha 1 MJI HaxOnAd-
IIeCsT B JKETYJKE KUAKOCTU. ITO CBI3BIBAETCS C He-
CIIOCOGHOCTBIO MHOTHX MUKPOOPTaHU3MOB CYIIECTBO-
BaTh B YCJOBUSX BBICOKOW KUCJOTHOCTH OKPY>Katotei
ux cpenst [2].

[TokazaHo, uTo Hambojiee 4acTo B KEJAyIKe OOHa-
PYKUBAIOTCSI TIPeJCTaBUTEMN PpojoB Streptococcus
u Prevotella, cocraBistioninx MpUOIU3UTEIBHO OKOJIO
50 % Bcex GaKrepuil, KOTOPbIE BBISBJISIOTCS B KHJI-
KocTh, Haxoxsmiedcst B skeayake [3]. H. Nakae et al.
[4] cpaBHMIIM cocTaB MUKPOOUOTHI JKUIKOTO COJIEPIKU-
Moro skeayaka y 44 6ompubix ¢ D/ u 44 310pOBBIX
JIUI] KOHTPOJIBHOM I'PyIIIBI. sKelryj0uHoe cofep:kuMoe
cobupasu yrpoM Hatomak. Y O6oabHbix D/l comep-
JKaHue GaKTepuil B MOJYYeHHON XUIKOCTH OKA3aJI0Ch
JIOCTOBEPHO HUIKE, YeM B KOHTPOJIbHOI Tpymie. Boiia
TaKJKe BbIABIeHA 0OpATHAST KOPPEJISIIUS MEK/IY COep-
sKaHmeM 6akTepuii poga Prevotella n BbIpaKeHHOCTDIO
CUMITTOMOB TIOCTIIPAHANAIBHOTO UCTPECC-CHHIPOMA.
M. Igarashi et al. [5] mokasamu, uro y Gospabix D/JI
B MHKPOOUOTE JKETYI0YHON KUIKOCTU OTMEYEHO IIpe-
ob6namanne Gaktepuii tnna Bacteroidetes Han tunom
Proteobacteria, a takxke orcyrctBue Acidobacteria.
Hamporus, B KOHTPOJILHOW TpYIIIE 3I0POBBIX JIHII
6bLJI0O OTMEYEHO KOJIMYECTBEHHOE MpeolajaHue TUla
Proteobacteria wan 6axkrepusimu tuna Bacteroidetes
u Hamnuue Acidobacteria.

L. Zhong et al. [6] mpoBeau muIOTHOE HCCIENO-
BaHUe, BKJIOYaBIee B cebs OIEHKYy MUKPOOHMOMa, ac-
COLIMUPOBAHHOTO CO CJAMBHMCTON 060JIOUKOI JABEHa/Ia-
TUTIEPCTHON KWIIKM, W OOHAPYKUJIH, YTO Yy OOJbHBIX
®D/I 1o cpaBHEHHMIO CO 30POBBIMHU JIUI[AMU KOHTPOJIb-
HOW TpyNNbl HAOMOATOCH YyBeanmdeHne OaKTepHil
poxa Streptococcus u yMeHbIIIEHNE colep’KaHus 6ak-
tepuii poaos Prevotella, Veillonella n Actinomyces.
O6iree coniepskaHe MUKPOOPraHU3MOB JyOI€HATHHOM
CIM3UCTON OGOJIOUYKHM KOPPEJUPOBAIO C BBIPAKEHHO-
CTHIO CHMIITOMOB [HCIIEIICUN, CBSI3aHHBIX C IPUEMOM
MUIIN, KA4eCTBOM JKM3HM, 4YTO, MO0 MHEHHWIO aBTOPOB,

yKa3blBaeT Ha IOTEHIMAJbHOE YydacTHe H3MeHEeHMH
MUKpPOOMOMa /IBEHA/IIATUIIEPCTHON KHITKA B TIaTOTe-
He3e D/I.

E.R. Shanahan et al. [7] uccaenoBaau ¢ 1momo-
mbio cexkBenupoBanus 16S-pu6ocomanbuoit PHK co-
CTaB MUKPOOMOTBI CJIUBHUCTONH OOOJIOYKH [[BEHAIIATU-
nepctHoit Kumku y 56 6ospHbix D/] u 30 310poBBIX
JIUT] KOHTPOJbHOU Tpymnibl. Takke OIEHUBAJIOCH Bpe-
Ms 9BAKyallUW U3 SKEIyAKa U 0COGEHHOCTU NUTAHUS.
B pa6Gore Obuia BbisiBIeHa CBs3b cuMntoMoB D]
¢ mpeo6IaJaHieM B COCTaBe MUKPOOGHOTBI, aCCOI[MHPO-
BaHHOI € IyOJIEHAJIBbHOI CTM3UCTOH 060J0YKOIl, TUIIOB
Firmicutes, Bacteroidetes n Fusobacteria. Bbuia
TakKe OOHApyskeHa oOpaTHAs KOPPEJSAINS MEXIy OT-
HOCUTEJIbHBIM cojiepskanueM Oakrepuii Streptococcus,
Prevotella n Veillonella spp. n BpeMeHeM OMOPOKHE-
Hud keayaka. Csgsu Mexay npodusieM MUKPOOUOThI
JIBEHAIIATUTIEPCTHON KUIIKA U OCOOEHHOCTSIMU TTHTA-
HUST GOJIbHBIX BBISIBJIEHO He ObLIO.

A. Fukui et al. [8] usyuanu mukpo6uory, acco-
IUIPOBAHHYIO CO CJU3UCTONH OGOJIOYKON PA3JIUUYHBIX
VYaCTKOB BEPXHUX OTETOB 3KEJIYI0YHO-KUIIETHOTO
Tpakra. IIpu a3odaroracTpoayo/ileHOCKONNN Yy Talu-
eHToB ¢ D/l m 370POBBIX JHUI] KOHTPOJbHOHW Tpym-
OBl ToJy4aan o0paslbl U3 IOJOCTU PTa, CpeiHei
TPETU MHIEBO/A, TeJa W AHTPAJBHOTO OTHeJa Ke-
JyJKa, HUCXOJMIIEH YacTH [ABeHAJaTUIIEPCTHOMH
kumku. [Ipoduab MUKPOOGUOTBI HCCaEOBAIN C TO-
Molibio cekBenupoBanusi 16S-pubocomanbuoit PHK.
C moMOoIIbI0 ONMPOCHUKA OIeHUBaJ M cUMITOMBI D/].
IIpu omenke o-pa3Hoo6pa3usi [IOCTOBEPHBIX pa3-
JUYUN B CTPYKType MHUKPOOMOTBHI, ACCOIMUPOBAH-
HOHl €O CJMBUCTOH 060JOYKOH, MeXay OOJTbHBIMU
@D/l w nunaMu KOHTPOJBHOH TPYMIBI BBISIBIEHO
He 6buto. Ilpu ornenke B-6mopazHoo6pasusi MeX1y
rpynnaMu ObLIW BBISBJAEHBI pasaudus. Y OOJTHHBIX
dD/1 Bo Bcex ob6pasnax CAU3UCTOH 060J0YKH OBLIO OT-
MEUYeHO TOBBIIEHNE COMEPKAHUST MUKPOOPTAaHU3MOB
tuna Firmicutes. Ha yposue pojoB y 6onbubix D/
10 CPAaBHEHUIO C KOHTPOJIeM OBLIO TIOBBINIEHO OTHO-
cuTeJbHOE cofiep:kanue Oakrepuit Streptococcus, Ko-
TOpPOE BO BCeX 00Paslax KOPPEINPOBATIO € HATUIHEM
CHUMIITOMOB JUICIICIICHU.

CoctaB MUKpPOOMOTBI, ACCOIMUPOBAHHON CO CJHU-
3UCTONl  OOOJIOYKON TNPOKCUMAJbHON 4YacTw JIBe-
HAJIIATATIEPCTHON — KWITKW, W3YYEHHBI C TOMO-
mpio  cekBeHupoBanusi 16S-pubocomanbhoit PHK,
y TAIUEHTOB C CUMIITOMaMW [IUCIIETICHH 3aBUCEJ
or Hammuust wian orcyrcrBusi uudekimu H. pylori.
Ha ypoBHe THIIOB B cocTaBe MHKPOOHMOTHI Ipeolia-

namu  Proteobacteria, Bacteroidetes, Firmicutes,
Actinobacteria w  Fusobacteria, Ha  ypoBHE
poroB  —  Ralstonia, Streptococcus, Pseudo-

monas, Haemophilus, Herbaspirillum, Neisseria
u Veillonella. Yro kacaercs OuopasHooGpasus,
TO 0-pa3HooOpasnue MUKPOOHOTHI OBbLIO GOJIbIIE BBIPA-
sxeno y H. pylori-undunupoanubsix juil. B B-pasno-
ofpasun  MeKJIy TpylmaMu ObLIA BBISIBIEHBI JO-
croBepuble pazinuusi. OTHOCHTEIBHOE COJIEPKAHUE
ponoB Haemophilus, Neisseria, Prevotella pallens,
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Prevotella 7 n Streptococcus Goino Boine y H. pylori-
nHGUIUPOBaHHbIX Jull [9].

W. Wang et al. nokasamm, 4ro comepskanue Gak-
Tepuil, KOJOHU3UPYIOUNX CIMZUCTYI0 060JOUKY Ke-
JyaKa, U uxX GuopasHoo6pasue y GombHbIX ¢ D/,
uubuimpoBauubix H. pylori, 10CTOBEPHO CHIKEHBI.
JpasuKaIMOHHAsT Tepanus MOBbINIaa PasHoo6pa-
3ue GakTepuil, KOJOHU3UPYIOUUX CJAU3UCTYIO 060-
JIOUKY, U CIIOCOGCTBOBANA POCTY TPOOUOTHUYECKUX
MITAMMOB, Takux Kak Leuconostoc mesenteroides.
ABTopsI cienanu BIBOJ, uTO apagukanus H. pylori
Croco6CTBYET BOCCTAHOBJIEHUIO MHKPOOHOTO pas-
HooOpa3ust u OJAroNpPUSATHBIM CJIBUTaM B COCTaBe
MukpodJiopsl keayaka [10].

IIpo6UOTHKH B JieUeHNH
byHKIHOHANBHON AMCTIEICHH

B psine pabor 6blia nposejieHa oleHKa 3pderTus-
HOCTH TIpuMeHeHust mpo6noTnkoB B Tepanuu M/, Tak,
H. Nakae et al. [4] neunsn Gonbubix DJ] B Teue-
Hue 12 Hemenb HOTYPTOM, COJEPKAIIIM TPOOUOTHK
Lactobacillus gasseri OLL2716 (mrtamm LG21).
[Ipn 3TOM BBIPAKEHHOCTH JUCIETICHYECKUX K00,
CBOWMCTBEHHBIX  TIOCTIPAHAUAIBHOMY  JIUCTPECC-CUH-
JIPOMY, YMEHDBITTAJIACD, & HCXO/IHO HU3KOE CO/lepKaHNe
Gaxrepuii poma Prevotella B xone JiedeHUs: Bo3pac-
TA70 W MPUOIMKATOCH K TaKOBOMY B KOHTPOJBHHON
rpynie. ABTOPBI TIPEJOKUIA PACCMATPUBATD  TI0-
BbIIIIEHUE COEPIKAHMS 9THX OGaKTepuii Kak OHOMapKep
acdpdexrnBHOCTH Jedenuss D/[. Bouio Takxke ciesaHo
TPEATIOA0KEHNE, YTO OJHUM U3 BO3MOXKHBIX MEXaHW3-
MOB JIEHICTBUST JJaHHOTO MPOOUOTHKA MOKET ObITh aHTHU-
CeKPETOPHDBIN a(PhEKT, MOCKOIbKY MOKA3aTesu BHYTPHU-
xkemypounoro pH va done npumenenust mramma L G271
JIOCTOBEPHO MOBBIIIAMICD. llomoxurenpHpiil  adext
Jedenusi GoabHbIX D] TPOOMOTHYECKUM IITAMMOM
LG21 6ol oT™MEYEH ¥ IpYyTUMHU aBTopamiu [J].

T. Ohtsu et al. [11] mpoBesu aBoliHOE cjemnoe paH-
JIOMU3MPOBAHHOE TLIAIIe00-KOHTPOJUPYEMOe UCCIE0-
BaHUE, B KOTOPOM OIEHWJIU PE3yJIbTaThl TIPUMEHEHUST
B TeueHue 12 Henmenpb y narmentoB ¢ M/l 6e3 mHpEK-
i H. pylori iiorypra, cozep:kainiero mpoOHOTHK
LG21 (ocnoBnas rpymma) u Horypra 6e3 mpo6uo-
THKAa B KOHTPOJIbHOI rpymne. Yacrota sauMuHANNUA
4yeThIpex OCHOBHBIX cuMmnToMoB D/ (uyscTBO mepe-
MOJIHEHUS B 3MUTACTPUU TIOCJIE €Jlbl, PaHHee HaCbIIe-
Hue, 60JIb B TOJTOKEYHONW 06JACTH, YYBCTBO SKKEHUS
B 9IMIacTPUK) COCTaBMJIA B OCHOBHOII rpymie 35,3 %,
B KOHTpOsbHOH — 17,3 % (p = 0,048).

A. Takagi et al. [12] usyuamu addexTuBHOCTD
npuMeHenusi B teuenue 12 Heqenb MPOOHOTHYECKOTO
mramma LG21 y 131 nmanuenta ¢ @/I, nndunmponan-
Horo H. pylori, B cpaBHeHun ¢ TakoBoil y 67 maiueH-
TOB, ToJydaBuX 1ane6o. Ilocse edenust BbIpaskeH-
HOCTb YYBCTBA TIEPENIOJHEHUS B BIUTACTPUU TOCJIE
efibl y GOJIBHBIX OCHOBHON I'PYMITbI ObLIA JIOCTOBEPHO
Menbiie, yeM 10 Jgedenusi (p < 0,05). B sroii rpymn-
e Tocje Kypca Mpo6uoTuKa GbLIO JOCTOBEPHO MEHbB-
e TMAIMeHTOB, WMEBIIUX MO BHU3yalbHO-aHAJOTOBOM
MIKaJe MaKCUMAJbHbIE OIEHKH CHMITOMA B3/yTHUS

(p < 0,05). Pagnuuuii B yacrore mo6ouHbIX 3hHEKTOB
B 06€NX TPYIIIaX BbIIBIEHO HEe GbLIO.

Buusiaue  mpo6uwortwuyeckoro  mrtamma  LG21
HAa 9BAKyaTOPHYIO (YHKIUIO KeTyAKa ObLIo H3yue-
HO B JBOIHHOM CJIETIOM PaHIOMU3UPOBAHHOM TLTa-
11e60-KOHTPOJIUPYEMOM HCCJAEAOBAHNHN Y GOJBHBIX
C HE3HAYUTEJTbHBIM WJIU yMEPEHHBIM HapyIIeHU-
eM OIOpOKHEeHUsT >Keayaka. Ha arame ckpuHHHTA
y OTOOPaHHBIX B UCCJEIOBAHUE YYACTHUKOB 3aMe[l-
JIEHHOE OIIOPOKHEHUE SKeJayAKa ObLIO MOJATBEPIKIe-
HO C MOMOIIBIO CIHEINAJbHOTO JIbIXaTeJHbHOTO TECTa
C OKTaHOBON KHCJIOTOH, Me4yeHHOU u3oromoMm BC, —
B MCCJIeJJOBaHME BKJIOYAJIN TAIMEHTOB CO BpeMeHeM
JOCTIDKEHHsSI TIMKOBOW CKOPOCTH OIOPOXKHEHUsST JKe-
ayaka (T ) Gojiee 55 MUHYT IOCJIE TIpHeMa JKHIKOM
nuim. BeipakeHHast 3a/iepsKKa OMOPOKHEHUS JKeIy /-
ka (T > 75 munyT) GblIa KPUTEPHEM HCKIOYCHIS.
14 manueHTOB MOJIyYasu WOTYPT, COAepKaluii mpoou-
otuk LG21, a 14 manMeHTOB KOHTPOJIBHHON TPYIIbI —
iorypT 6e3 npobuortura. YUepes 12 Henenb JedeHus
IBaKyalus W3 JKeJayJIKa yayunmaach y 9 uz 14 607b-
HBIX OCHOBHOH Tpymmbol U y 4 u3 14 manumeHToB KOH-
TpostbHOI Tpytmbl (otHOMmEHNE mancos (OII) — 4,1).
[Ipu aTOM, OJHAKO, aBTOPBI CAEJATH 3aKJIIOYeHUe,
YTO JIOCTOBEPHOCTH TAKOTO BBIBOJA JIOJIKHA OBITH TIOI-
TBEPIKIEHA UCCIEJOBAHUEM ¢ GOMBITMM YUCIOM yYacT-
nukos [13].

[ns nevenuss @/ npuMeHsIN U Apyrue npoOGUOTH-
k. Tak, E. Sun et al. [14] B oTKpBITOM HCCIEI0BA-
HUU oleHuBay Tpobuotuk Lactobacillus paracasei
(mramm LC37) 1o ero cocoGHOCTH BAUATH Ha BbIpa-
SKeHHOCTb KjnHnYeckux cuMiaroMoB D/I. C rmoMolnbio
cexkBenupoBanus 16S-puGocomanvroit PHK ompene-
JISLICSL COCTAB KUIIEYHOW MUKPOOUMOTBI, TAKJKE OIIE€HH-
BN KOPOTKOIIEIIOYEUHDIE KUPHBIE KUCTOTHI U METa-
60Tl B (PEKATUAX JI0 ¥ TIOCJE YeTbIPEXHE/ETHHOTO
Kypca JiedeHus. BbIIo TIOKa3aHo, YTO BBIPAKEHHOCTD
6011 B )KMBOTE U OTPBIKKH TOCTOBEPHO YMEHbBINAIACH
Ha 14-if 1eHb TpueMa, W 9TH CUMIITOMBI TIOUTH TOJTHO-
cThIo ucuesanu Ha 28-it gerb. Kpome Toro, pocroBep-
HO TMOBBINIANOCH COJEPKAHUE B KUIIEYHOM COJEPIKU-
MOM TaKHMX IOJIe3HbIX Gakrepuii, kak Lactobacillus,
Lactococcus n  Weissella, u cHWKamoch cojaep-
sKaHMe TmaroreHHbix OGakrepuil Lachnoclostridium.
[IpoeMOHCTPUPOBAHBI YBEJUYEHUE COAEPKAHUS KO-
POTKOLIETIOUEYHBIX JKUPHBIX KUCIOT U TIO3UTHBHbIE U3~
MeHeHUs MeTaboJIoMa.

L. Wauters et al. [15] mpoBesn paHzoMuU3UpOBaH-
HOE [IBOWHOEe cJernoe Iane6o-KOHTPOJIupyeMoe MH-
JIOTHOE wuccyefoBanre 3(PQEKTUBHOCTU TIPUMEHEHUS
B Teuenue 8 Hemesb mpobuoTukoB Bacillus coagulans
MYO01 u Bacillus subtilis MY02 y 68 GoibHBIX
®D/l, mosydaBOIMX WHTHGUTOPBI TPOTOHHOTO HACO-
ca. IIpu arom 32 marmentaM ObLTM HAa3HAYEHBI TTPO-
6motnkn, 36 60gbHBIM — IMIale6o. Unciao mammen-
TOB, OTBETHBIINX HA JieueHue, ObLIO BbIlE B IPYIIIE,
MOJIYYaBIIMX TTPOOUOTUKHU, TIO CPABHEHUIO C TPYTIOH
nostydaBmux maane6o (48 m 20 % COOTBETCTBEHHO,
p = 0,028). Yacrora mo6ounbix 3¢hdeKToB B 06enx
rpymnmnax OblIa OJJMHAKOBON.
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L. Drago et al. [16] npumensiin y 2676 GoJib-
ueix @D/ (1357 manmmeHTOB € IOCTIIPAHHAIBHBIM
nucrpecc-cuaApoMoM 1 1319 6OJBHBIX ¢ CUHAPOMOM
6omn B suuractpun) B Tedenwme 30 gHEl KoMOMHa-
nuio  poOuoTnkoB  Lacticaseibacillus  rhamnosus,
Lactiplantibacillus pentosus, Lactiplantibacillus
plantarum w Lactobacillus delbrueckii  subsp.
B BH/Ie MOHOTEPAIMU WJU BMeCTe C JPYTUMH TIpera-
paramu (IIPOKMHETHKM, aHTAIM/Ibl, MHIUGUTOPBI IIPO-
ToHHOI moMmmbl). OIeHKa BBIPAKEHHOCTH KJIMHITIE-
CKMX CUMIITOMOB TIPOBO/IIJIACH TIEPE/l HAYAIOM JIEUeHUsT
u depe3 15 [Hell MOC/e ero OKOHYAHUSI. YMeHbIeHIe
BBIPAKEHHOCTH KJIMHUYECKUX CHMIITOMOB ObLIO OT-
MEYEeHO y BCeX MAIMEHTOB — W MOJYYABHIAX TOJBKO
MPOOHOTUKHU, U TIPOOUOTHKH BMECTE C TPAAUIMOHHBIME
JIEKAPCTBEHHBIMK TIpernapatamu. IIpu aTtoM 1pu mocT-
MPaHARATIBHOM JUCTPECC-CHHAPOME Ha (hoHE MOHOTEpa-
MUY TPOOUOTUKAMU TSKECTb B SIIUTACTPUU TIOCJIE €Ibl
U paHHee HACBIIIEHNE TIOJHOCTBIO MCUYE3IH Y GOJIBIIEro
YuCTa MAIMEHTOB, YeM B TPYMIAX ¢ KOMOWHUPOBAHHOIM
Tepanueidl. Y TMaIlMEeHTOB ¢ CUHAPOMOM OOJIM B 3MHUTa-
CTPUH PA3IUuMii MeXIy TPYIIAMH MOHOTEPANU TIPO-
OUOTHKAMU ¥ KOMOWHMPOBAHHOTO JIEUEHUST IO YaCTOTe
HMCUYE3HOBEHNS CHMIITOMOB [INCIIEIICHH He OBLIO.

Tem He MeHee a(hPeKTUBHOCTH MTPOOMOTHKOB B Jie-
yeanu GoMbHBIX ¢ D/ TpebyeT MampbHEHIMX HccJe-
poBanuii. J. Zhang et al. [17] B cucrematuueckoM
o630pe W MeTaaHaJu3e MOKa3aiu, 4YTO MNPOOUOTHKU
1 Npe6GUOTUKK B IEJOM OKAa3bIBAIOT MOJOKHUTETHHOE
BmustEMe HAa cuMnToMbl D /. OgHako aHaIM3 4eThIpex
PaHAOMM3NPOBAHHBIX KOHTPOJUPYEMBIX HCCJIEI0BA-
HUI TOJBKO ¢ MPOOGUOTUKAMU HE TIPOAEMOHCTPUPOBAJI
JTOCTOBEPHOTO TOJIOKUTETBHOTO BJIMSIHUST B OTHOIIIE-
HUU YMEHBIEHUS BBIPAKEHHOCTH CUMIITOMOB JIUC-
METICUN: OTHOCUTETHHBIN PHUCK 1,13; 95% JU:
0,99—1,28; Hu3kas cTeneHb TeTEPOTEHHOCTH MEKIY
nccaeposanusmu (I2 = 0 %, p = 0,67).

ITaTorenes pyHKIMOHAIBHON AMCHENICUM
U MHKPOOHOTA JKeJIy/IKa
U JIBEHAIATUIIEPCTHON KHIIKH

Ponb nHapymenuii MUKPOOMOTBI KeTyJKa U JIBe-
HaJatunepctHoil kumku B pasputun D/l ocraer-
cs TMOKa elle HexoctarouyHo usydeHHoit. Ilomarator,
YTO pedroKC WHTECTUHAIBHOTO COJIEPKUMOTO B JIBE-
HAJIIATUTIEPCTHYIO KHUITKY W SKeJYI0K, BKJIIOYAIONIEr0
B cebsa Keaub U GakTepuu TOHKOH Kumiku (B dact-
Hoctu, Escherichia coli), Moxer npuBoauTh K Hapy-
IIEHNIO 11eJI0OCTHOCTU TaCTPO/YO/I€HATBbHON CJAN3NCTOMN
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Microbiota of the Stomach
and Duodenum and Functional Dyspepsia:
Is There Any Connection?

Arkadiy A. Sheptulin*, Svetlana S. Kardasheva, Anastasia A. Kurbatova

1.M. Sechenov First Moscow State Medical University (Sechenovskiy University), Moscow, Russian Federation

Aim: to analyze the works published in the literature on the possible association of symptoms of functional dyspep-
sia (FD) with changes in the microbiota of the stomach and duodenum.

Key points. The data published in the literature indicate that there are significant differences between the compo-
sition of the microbiota of the stomach and duodenum in patients with FD and in healthy individuals. It is believed
that changes in this composition can lead to an impairment of the integrity of the gastroduodenal mucosa with sub-
sequent effects on the main pathogenetic factors of FD. Some studies have shown the effectiveness of probiotics
in the treatment of FD patients. At the same time, the insufficient evidence base of the results does not currently
allow us to give them an unambiguous assessment.

Conclusion. The relationship between changes in the microbiota of the stomach and duodenum requires further
research.

Keywords: microbiota of the stomach and duodenum, functional dyspepsia, probiotics

Conflict of interest: the authors declare no conflict of interests.

For citation: Sheptulin A.A., Kardasheva S.S., Kurbatova A.A. Microbiota of the Stomach and Duodenum and Functional
Dyspepsia: Is There Any Connection? Russian Journal of Gastroenterology, Hepatology, Coloproctology. 2025;35(4):98-103.
https://doi.org/10.22416/1382-4376-2025-35-4-98-103

Mukpo6uoTa xxenyaka v ABeHaguaTUNnepCcTHOM KULLKU U GyHKLUMOHaNbHasA

aucnencusa: ecTb JIN Kakaa-To CBA3b?

A.A. Wentynur*, C.C. Kappawesa, A.A. KypbaTtosa

®rAQY BO «[lepsbiti MockoBCkuii rocyaapCTBEHHbI MeaNLUMHCKUE yHuBepcuTeT um. U.M. CeveHoBa» MuHucTepcTaa
3apaBooxpaHeHns Poccurickoi denepaummn (CevyeHoBCkuii YHnBepcuteT), MockBa, Poccuiickas denepanms

Llenb 0630pa: NpoBecTy aHann3 onybaMKoBaHHbLIX B nUTepatype paboT 0O BO3MOXHOW CBA3U (PYHKLIMOHANIbHOM
oucnerncun (PL1) c UBMEHEHUAMM MUKPOOMOTLI XXenyakKa U ABeHaaLaTUnepCcTHOM KULLIKN.

OcHoBHbIe nonoxeHus. OnyoG/MKOBaHHbIE B IUTEPATYPE OAHHbIE CBUAETENLCTBYIOT O HAMUYUKN CYLLLECTBEHHBIX
pasnuuunii Mexany coCTaBOM MUKPOOMOTHI Xesyaka U ABEeHaALaTUNepPCTHOM KULWKN Y 605bHbIX DL 1 300p0BbIX
nnu. MonarakoT, 4TO M3MEHEHNSA 3TOr0 COcTaBa MOryT NMPUBOAUTbL K HAPYLLIEHWUIO LEe/IOCTHOCTU racTpoayoneHasb-
HOW CNN3NCTON 0O0JIOUKM C MOCNEAYIOLLMM BIINSHUEM HA OCHOBHbIE NaToreHeTnyeckme 3seHbss M/, cnocobcTBys
BUCLLEPA/IbHOW rMNepYyBCTBUTENBHOCTU, HAPYLLEHNIO aKKkOMOJaLmMn Xenyaka nocne eapl, ero samenneHHomMy ono-
POXHEHM0. B HekoTopbIx paboTax nokasaHa aPPeKTUBHOCTb NPUMEHEHUA NPOOBMOTUKOB B JiedeHnn 60nbHbIX D/,
B TO e BpemMsa HegocTaToyHaa nokasaTenbHas 6a3a NoJly4eHHbIX Pe3ybTaTOB HE MO3BOJISET AATbh MX OOHO3HAY-
HYIO OLLEHKY.

3aknioveHue. CBa3b MeXay USMEHEHUSMN MUKPOOMOTHI Xenyaka 1 ABEeHaALATUNEPCTHON KMLLIKWA U MATOreHe30M
®/1, a Takke 3Ha4YeHne NpodbroTMKOB B neveHnn @1 TpebyioT ganbHENLLVX NCCTIeA0BaHNN.

KnioueBsblie cnoBa: MMKpobuoTa xenyaka v ABeHaauaTunepCTHOM KULLIKU, PYHKLIMOHANbHAS ANCNENCUs, NPOOMOTUKN
KoH®NUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOH(PIMKTA UHTEPECOB.

Ansa untnpoeanua: LlentynuH A.A., Kapaawesa C.C., Kypb6aTtoea A.A. MukpoburoTa xenyaka 1 ABeHaauaTMnepcTHON KULLIKA
1 GYHKUMOHaNbHAa Anucnencust: ectb N kakas-To CBA3b? POCCUNCKMIA XXypHaN raCTPO3HTEPOSIOrn, renaTosiornmn, KooNpPoKTOo-
rumn. 2025;35(4):98-103. https://doi.org/10.22416/1382-4376-2025-35-4-98-103
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Functional dyspepsia (FD) is one of the most
common functional disorders associated with im-
paired interaction between the brain and the gas-
trointestinal tract. FD is manifested by pain and
a burning sensation in the epigastric region, as
well as a feeling of fullness in the epigastric
region after eating and early satiety (postpran-
dial distress syndrome). The leading pathogenet-
ic mechanisms of this disease are considered to
be hypersecretion of hydrochloric acid, visceral
hypersensitivity and motility disorders of the
stomach and duodenum [1].

The Rome IV diagnostic criteria for disorders
of gut-brain interaction, published in 2016, do
not consider dysbiosis of the stomach and duode-
num microbiota to be a possible etiological factor
of FD [1]. However, studies published in recent
years indicate that changes in the microbiota of
the upper gastrointestinal tract may play an im-
portant role in the development of FD.

Features of the microbiota of the stomach
and duodenum in functional dyspepsia

The density of bacteria in the intestinal con-
tents is typically 10'2/g, whereas the number of
bacteria in the stomach is very low — at around
10® colony-forming units per 1 mL of gastric flu-
id. This is associated with the inability of many
microorganisms to survive in such a highly acidic
environment [2].

The most common bacteria found in the
stomach are members of the Streptococcus and
Prevotella genera, accounting for around 50 % of
all bacteria detected in gastric fluid [3]. H. Nakae
et al. [4] compared the microbiota composition of
the liquid stomach contents in 44 FD patients and
44 healthy control subjects. The stomach contents
were collected in the morning on an empty stom-
ach. In patients with FD, the bacterial content of
the collected fluid was significantly lower than in
the control group. An inverse correlation was also
found between the content of Prevotella bacte-
ria and the severity of symptoms of postprandial
distress syndrome. M. Igarashi et al. [5] demon-
strated that in patients with FD the gastric fluid
microbiota was dominated by Bacteroidetes bac-
teria rather than Proteobacteria, with no presence
of Acidobacteria. By contrast, the control group
of healthy people showed a quantitative predom-
inance of Proteobacteria over Bacteroidetes and
the presence of Acidobacteria.

L. Zhong et al. [6] conducted a pilot study
assessing the microbiome associated with the du-
odenal mucosa and found that patients with FD
had increased levels of Streptococcus bacteria
and decreased levels of Prevotella, Veillonella
and Actinomyces bacteria compared to healthy

individuals in the control group. The total micro-
bial content on the duodenal mucosa correlated
with the severity of dyspepsia symptoms associat-
ed with food intake and quality of life. According
to the authors, this indicates the potential in-
volvement of changes in the duodenal microbiome
in FD pathogenesis.

E.R. Shanahan et al. [7] used 16S ribosomal
RNA sequencing to study the composition of the
microbiota associated with the duodenal mucosa
in 56 FD patients and 30 healthy control sub-
jects. Gastric emptying time and dietary charac-
teristics were also assessed. The study revealed a
link between FD symptoms and the predominance
of Firmicutes, Bacteroidetes, and Fusobacteria
in the microbiota associated with the duodenal
mucosa. An inverse correlation was also found
between the relative abundance of Streptococcus,
Prevotella and Veillonella spp. and gastric emp-
tying time. However, no association was found
between the duodenal microbiota profile and the
dietary characteristics of patients.

A. Fukui et al. [8] studied microbiota associ-
ated with mucous membranes of various parts of
the upper gastrointestinal tract. During oesoph-
agogastroduodenoscopy, biopsies were taken from
patients with FD and healthy individuals in the
control group from the oral cavity, the middle
third of the oesophagus, the body and antrum of
the stomach, and the descending part of the duo-
denum. The microbiota profile was studied using
16S ribosomal RNA sequencing. FD symptoms
were assessed using a questionnaire. No signifi-
cant differences in the structure of the microbiota
associated with the mucous membrane were found
when assessing a-biodiversity between FD patients
and the control group. However, differences were
found when assessing B-biodiversity. An increase
in the content of Firmicutes microorganisms was
noted in all mucosal samples from FD patients. At
the genus level, FD patients had a higher relative
abundance of Streptococcus bacteria than the con-
trol group, which correlated with the presence of
dyspepsia symptoms in all samples.

The composition of the mucosal microbio-
ta in the proximal part of the duodenum of pa-
tients with dyspeptic symptoms, as determined
by 16S ribosomal RNA sequencing, depended
on the presence or absence of H. pylori infec-
tion. At the species level, the microbiota associ-
ated with the duodenal mucosa was dominated
by Proteobacteria, Bacteroidetes, Firmicutes,
Actinobacteria and Fusobacteria, and at the
genus level — by Ralstonia, Streptococcus,
Pseudomonas, Haemophilus, Herbaspirillum,
Neisseria and Veillonella. In terms of biodiver-
sity, the o-biodiversity of the microbiota was
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more pronounced in H. pylori-infected individu-
als. Significant differences were found in B-biodi-
versity between the groups. The relative content
of Haemophilus, Neisseria, Prevotella pallens,
Prevotella 7 and Streptococcus was higher in in-
dividuals infected with H. pylori [9].

W. Wang et al. showed that the number of
bacteria colonising the gastric mucosa and their
biodiversity are significantly reduced in patients
with FD infected with H. pylori. Eradication
therapy increased the biodiversity of bacteria col-
onising the mucous membrane and promoted the
growth of probiotic strains, such as Leuconostoc
mesenteroides. The authors concluded that eradi-
cating H. pylori contributes to restoring microbial
diversity and promoting favourable shifts in gas-
tric microflora composition [10].

Probiotics in the treatment
of functional dyspepsia

Several studies have evaluated the effective-
ness of probiotics in treating FD. For instance,
H. Nakae et al. [4] administered yogurt contain-
ing the probiotic Lactobacillus gasseri OLL2716
(LG21 strain) to patients with FD for 12 weeks.
During treatment, the severity of dyspeptic
symptoms characteristic of postprandial distress
syndrome decreased and the initial low level of
Prevotella bacteria increased, approaching that of
the control group. The authors proposed consider-
ing this increase as a potential biomarker for the
effectiveness of FD treatment. They also suggest-
ed that one possible mechanism of action of this
probiotic may be an antisecretory effect, given
that intragastric pH levels increased significant-
ly during LG27 treatment. The positive effects
of treating FD patients with the LG27 probiotic
strain were also noted by other authors [5].

T. Ohtsu et al. [11] conducted a double-blind,
randomised, placebo-controlled study evaluating
the results of 12-weeks treatment for FD patients
not infected with H. pylori, using yoghurt con-
taining the LG27 probiotic (main group) and yo-
ghurt without it (control group). The frequency
with which the four main symptoms of FD (full-
ness in the epigastric region after eating, early sa-
tiety, epigastric pain and a burning sensation in
the epigastric region) were eliminated was 35.3 %
in the main group and 17.3 % in the control group
(p = 0.048).

A. Takagi et al. [12] investigated the effica-
cy of a 12-week probiotic LG27 treatment for
131 H. pylori-infected FD patients, compared to
67 patients who received a placebo. After treat-
ment, the severity of the feeling of fullness in the
epigastrium after eating in patients of the main
group was significantly less than before treatment

(p < 0.05). In this group, after a course of pro-
biotics, there were significantly fewer patients
who had maximum assessments of the bloating
symptom according to the visual analogue scale
(p < 0.05). No differences in the frequency of side
effects were found in either group.

The effect of the probiotic strain LG27 on gas-
tric emptying was studied in a double-blind, ran-
domized, placebo-controlled trial in patients with
mild to moderate gastric emptying disorders. At
the screening stage, delayed gastric emptying in
the participants selected for the study was con-
firmed using a special breathing test with octanoic
acid labeled with the 3C isotope — the study in-
cluded patients with a peak gastric emptying rate
(T ) of more than 55 minutes after ingestion of
liquid food. A pronounced delay in gastric empty-
ing (T > 75 minutes) was an exclusion criterion.
Fourteen patients received yogurt containing pro-
biotic LG27, and 14 patients in the control group
received yogurt without probiotic. After 12 weeks
of treatment, gastric emptying improved in 9 of
the 14 patients in the main group and in 4 of
the 14 patients in the control group (odds ratio
(OR): 4.1). However, the authors concluded that
the reliability of this finding must be confirmed
by a study involving a larger number of partici-
pants [13].

Other probiotics were also used in the treatment
of FD. For example, E. Sun et al. [14] conducted
an open study in which they used the probiotic
Lactobacillus paracasei (strain LC37) in 26 pa-
tients with FD to evaluate its ability to influence
the severity of FD symptoms. The composition of
the intestinal microbiota was determined using
16S ribosomal RNA sequencing. Short-chain fatty
acids and metabolites in feces were also evaluated
before and after a four-week course of treatment.
The results showed that the severity of abdominal
pain and belching decreased significantly on day
14 of treatment and had almost completely disap-
peared by day 28. Additionally, the abundance
of beneficial bacteria, including Lactobacillus,
Lactococcus and Weissella, increased, while the
abundance of pathogenic Lachnoclostridium bac-
teria decreased. An increase in short-chain fatty
acids and positive changes in metabolome have
been demonstrated.

L. Wauters et al. [15] conducted a randomised,
double-blind, placebo-controlled pilot study inves-
tigating the efficacy of eight weeks of treatment
with the probiotics Bacillus coagulans MY01 and
Bacillus subtilis MY(02 in 68 FD patients receiv-
ing proton pump inhibitors. 32 patients were as-
signed to receive probiotics, while 36 patients re-
ceived a placebo. A higher proportion of patients
responded to treatment in the probiotic group
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than in the placebo group (48 and 20 %, respec-
tively; p = 0.028). The incidence of side effects
was similar in both groups.

L. Drago et al. [16] used a combination
of probiotics Lacticaseibacillus  rhamnosus,
Lactiplantibacillus pentosus, Lactiplantibacillus
plantarum and Lactobacillus delbrueckii subsp.
in 2676 patients with FD (1357 — with postpran-
dial distress syndrome and 1319 — with epigastric
pain syndrome) for 30 days. The probiotic com-
bination was administered either as monotherapy
or together with other drugs (prokinetics, antac-
ids and proton pump inhibitors). The dynamics of
clinical symptoms were assessed before the start
of treatment and 15 days after its completion. A
decrease in the severity of clinical symptoms was
noted in all patients, both those receiving probi-
otics alone and probiotics along with traditional
medications. At the same time, with postprandial
distress syndrome on the background of probiot-
ic monotherapy, the heaviness in the epigastric
region after eating and early satiety completely
disappeared in more patients than in the groups
with combined therapy. In patients with epigas-
tric pain syndrome, there were no differences be-
tween the groups of probiotic monotherapy and
combined treatment in the frequency of symptoms
of dyspepsia.

Nevertheless, the effectiveness of probiotics in
the treatment of patients with FD requires further
research. J. Zhang et al. [17] have shown in a
systematic review and meta-analysis that probiot-
ics and prebiotics generally have a positive effect
on FD symptoms. However, an analysis of four
randomized controlled trials with probiotics alone
did not demonstrate a significant positive effect
in reducing the severity of dyspepsia symptoms:
relative risk — 1.13; 95 % CI: 0.99—1.28; low
degree of heterogeneity between studies (I? = 0 %;
p = 0.67).

Pathogenesis of functional dyspepsia
and microbiota of the stomach and duodenum

However, the role of disturbances in the micro-
biota of the stomach and duodenum in the devel-
opment of FD remains insufficiently studied. It
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CHUHAPOM MCUYE3aloInuX JKEAUHBIX ITPOTOKOB
KakK IMPOSIBA€HUE TapaHeOIIAACTUYECKOT'O
CUHAPOMA NPU O0OAEe3HU XOAKKHHA

T.II. Hekpacosa, A.B. Bepecrosa, II.A. Ctpubyan, K.M. Mupocaasun, M.C. JKapkosa,
A.B. JlanmuH, A.B. I'puropenko, 10.0. llyabnekosa®, B.T. MBamkun

DIAOY BO <«Ilepsviti Mockosckuii zocydapcmeennviii meduyunckui ynueepcumem um. H.M. Ceuenosas Munucmepcmea
30pasooxpanenus Poccuiickou @edepayuu (Ceuenoscxuil Ynusepcumem), Mockea, Poccutickas Dedepayus

Llenb: npencTaBuUTb KIMHUYECKOE HabMoaeHne napaHeoniacTMYeckoro NposBneHus nMM@ombl Xo4XKMHa — MO-
paxeHus NevYeHn Npm passuUTUN CUHOPOMA UCHESAIOLLMX XENMYHbIX MPOTOKOB.

KnuHnyeckoe HaGnwaeHune. MNauneHTka L., 18 net, noctynuna ¢ xanobamu Ha XenTylHoe OKpallnBaHne KOXu
M CKEep, BbIPaXEHHYIO 00LLyi0 cnaboCTb, MMXOPAAKY. VICKOYEHbl MEXaHMYECKAs XENTyXa, BUPYCHbIE FrenaTuThbl,
6onesHb BunbcoHa — KoHOBanoBa, ayTOMMMYHHbIA renatut, nHdekunn. BulABMHYTO NpeanosiokeHne o nekap-
CTBEHHOM renaTtute, Ha GoHe Tepanuu npenapaTtaMmm ypcoae30kCuUxoneBom KUCIOoTbl M NPeaHN30/1I0HOM OTMEYEHO
HEKOTOPOE yiy4lleHne, OAHAKO COXPaHANINCh Nnxopanka U HeMTPOOUIbHbLIN NenkounTos. MNMpu dusrkansHOM oc-
MOTPE 1 MO OaHHbIM METOOO0B BU3yanuM3auum 00HapyXeHo yBennyeHne numMdaTnyeckmx y3ioB pasnnyHbIX rpymnr
no o6e CTOpPOHbI Anadparmsl, yBenmyeHme nevyeHn n cenedeHku. Mpu N3T-KT oObHapyXeHO akTUBHOE HakoMeHne
8F-bTOPAE30KCUMIIIOKO3bl B YBEJIMYEHHBIX TIMMGATUYECKUX y3N1aX M KOCTHOM MO3re; 3arnofo3peHo nmmdonponun-
depatnBHoe 3abonesaHue. Mpy nocnepyoLeM HABNOEHUM COXPAHANUCHL NAabopaTOpPHbIE NPU3HAKU LMTONM3a
1 XOnecTasa, BbIpaXEeHHasa XeNTyxa, OTMEYEeHbl CHUXEHUE nokasaTenen 6eN1KOBOCUHTETUYECKON DPYHKLMN NeYEeHU
1 NOSIBNIEHNE NMPU3HAKOB NOPTANbHONM rMnepTeH3un. BeinonHeHa Guoncmusa nevyeHn, Npu KOTOPOU BbISIBIIEHA OYyKTO-
neHusa B BOMbLUMHCTBE MOPTaJIbHbIX TPAKTOB, 6€3 NPU3HAKOB BOCMANEHUS (CMHAPOM MCYE3AIOLLMX XENYHBLIX NPO-
TOKOB). Hanuuue cnneHomeranuu, Haa- n noganadparmansHon numbaneHonatum NpOTMBOPEUUIIO AMarHO3y «Jie-
KapPCTBEHHbIN xonecTtad». McknioueH centnyecknin npouecc. Mo gaHHbIM NPOBEAEHHOrO 06CnenoBaHns, BKIIOYas
rMCTOJIOrMYEeCKOe NccnenoBaHMe yBeIMYEHHOro NMMeaTnyeckoro ysna, omarHoctmposaHa nmmMmooma XooxXK1UHa,
HOAOYNAPHBIA CKIIEPO03, C NOPaXeHeM Haa- n nogavadparManbHbiX IMM@aTUYEeCKmX Y3108, NeYeHU («CUHAPOM UC-
4Ye3aloLUMX XeNYyHbIX NPOTOKOB» — MapaHeonnacTuyeckasa peakuus) u ceneseHku, ctagus llIB no knaccundukaumm
OHH-Apb6op. MNMocne npoBeaeHUs NOINXUMNOTEPANUM PA3PELLNIACh NNXOPAaAKa, OTMEYEHa BbIpAXEHHAsH NMOIOXM-
TenbHas guHamumka nabopaTopHbIx nokaszaTtenen. MNpu KOHTPosIbHOM MAT-KT oyaroe NaToNorM4eckoro HakonaeHus
8F-bTOPAE30KCUMIIIOKO3bI HE BbiSiBAEHO. MauneHTka NpoaosikaeT NpMemM ypcoae30KCUXOSIEBOM KCOThI.
SakoueHme. [opaxeHne neveHr Npy MMMpomMe XOMKKMHA MOXET NPOSBAATLCA CUHAPOMOM NCYESAIOLLMX XXEMUYHbIX
MPOTOKOB, MO CYTW, NPEeACTaBAAIOLMM COOO0I NPOSIBNEHNE NAPAHEONMIACTUYECKOrO CUHAPOMA. JOCTVDKEHNE NOMHOM
pemMuccun n Tepanus ypcoLe30KCHX0IEBOW KUCNOTOW pacCMaTPUBAIOTCH Kak 310 paspeLLeHns AyKTONeHUN.
KnioueBbie cnoBa: CUHAPOM MCHEIAIOLLMX XENYHbIX MPOTOKOB, 60/1€3Hb XOMXKKNHA, NapaHeonIacTUYECKUA CUH-
ApOM, Xonecras

KoHNUKT nHTEepecoB: aBTOPLI 3as9BNAIOT 00 OTCYTCTBUM KOH(IMKTA UHTEPECOB.

Ana untupoBaHua: Hekpacosa T.[1., Bepectosa A.B., Ctpnbynb MN.A., MupocnasuH K.U., XXapkosa M.C., lanwwuH A.B., 'puro-
peHko A.B., LynbnekoBa t0.0., MBawwkumH B.T. CMHAPOM MCHEIAIOLLNX XENYHbIX MPOTOKOB Kak MPOSIBAIEHME napaHeonnactuye-
CKOro cuHApoma npu 60ne3Hn XooxknHa. Poccninckumia XypHan racTposHTepoioru, renatonorum, kononpoktonorun. 2025;35(4):
104-112. https://doi.org/10.22416/1382-4376-2025-35-4-104-112

Vanishing Bile Duct Syndrome as a Manifestation
of Paraneoplastic Syndrome in Hodgkin’s Lymphoma

Tatiyana P. Nekrasova, Anna V. Berestova, Pavel A. Stribul, Konstantin |. Miroslavin, Maria S. Zharkova,
Alexey V. Lapshin, Alisa V. Grigorenko, Yulia O. Shulpekova*, Vladimir T. lvashkin

I.M. Sechenov First Moscow State Medical University (Sechenovskiy University), Moscow, Russian Federation

Aim: to present a clinical observation of paraneoplastic manifestations of Hodgkin’s lymphoma — liver damage
in the development of vanishing bile duct syndrome.

Clinical case. Patient Sh., 18-years-old female, was admitted with complaints of yellowing of the skin and sclera,
severe general weakness, and fever. Mechanical jaundice, viral hepatitis, Wilson — Konovalov disease, autoimmune
hepatitis, and infections were excluded. A hypothesis was put forward about drug-induced hepatitis; some improve-
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ment was noted against the background of therapy with ursodeoxycholic acid and prednisolone, but fever and neu-
trophilic leukocytosis persisted. Physical examination and imaging revealed enlarged lymph nodes in various groups
on both sides of the diaphragm, enlarged liver and spleen. PET-CT revealed active accumulation of 8F-fluorodeox-
yglucose in the enlarged lymph nodes and bone marrow; lymphoproliferative disease was suspected. During fol-
low-up, laboratory signs of cytolysis and cholestasis persisted, severe jaundice, decreased liver protein-synthetic
function, and signs of portal hypertension were noted. A liver biopsy was performed, which revealed ductopenia
in most portal tracts, without signs of inflammation (vanishing bile duct syndrome). The presence of splenomegaly,
supra- and subdiaphragmatic lymphadenopathy contradicted the diagnosis of “drug-induced cholestasis”. A sep-
tic process was excluded. According to the examination, including histological examination of the enlarged lymph
node, Hodgkin’s lymphoma, nodular sclerosis, with damage to the supra- and subdiaphragmatic lymph nodes, liver
(“vanishing bile duct syndrome” — paraneoplastic reaction) and spleen, stage IlIB according to the Ann Arbor clas-
sification, were diagnosed. After polychemotherapy, the fever resolved, and laboratory parameters showed signifi-
cant positive dynamics. Control PET-CT did not reveal foci of pathological accumulation of '®F-fluorodeoxyglucose.
The patient continues to take ursodeoxycholic acid.

Conclusion. Liver involvement in Hodgkin’s lymphoma may manifest as vanishing bile duct syndrome, which
is essentially a manifestation of paraneoplastic syndrome. Achieving complete remission and ursodeoxycholic acid
therapy are considered to be the key to resolving ductopenia.

Keywords: vanishing bile duct syndrome, Hodgkin’s disease, paraneoplastic syndrome, cholestasis
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BBeenue

Teuenne mum@ombl XO/KKHHA MOXKET COTPOBO-
JKJIATBCS  MAPAHEOIIACTUYECKUMU  [IPOSIBJIEHUSIMU,
nmenyeMbiMu «B-cumnrombr». Haubosee pacrpocrpa-
HEHHBIMHM CPeJIl HUX SIBJSIOTCS JUXOPAaJIKa, HEUTPO-
dunes, MozkeukoBasi JereHepaiiusi, Hespomartus [1].
Ommcanbl ciayyan pasBUTHSI OCTPOH TEYEHOYHOW He-
JIOCTaTOYHOCTH, XPOHHYECKOrO XOJIAHTUTa, IUPPO3a
nedenu [2]. Bosbiioit nHTEpec BbI3bIBAET TOPasKeHUe
MeYEeHN MPU Pa3BUTHH CUHIPOMA HMCUYE3AIONINX JKeTd-
HBIX TIPOTOKOB.

Kiaunnueckoe HalOJo1eHue

[TanmenTtra II1., 18 1et, moctynusia B oTAeneHne rema-
tosoruu KJMHUKN OPOTIeEeBTHKN BHYTPeHHUX 60Jie3-
Hel, racTposHTeposiornu n renatosornn nM. B.X. Ba-
ciiienko CeyeHOBCKOTO YHHBepcuTera ¢ kajmobaMu
Ha JKeJTYITHOE OKpalImBaHWe KOXU ¥ CKJep, JHIXO-
pPaJKy W BBIpAKEHHYIO 00Iyfo cjaaboctb. M3 aHam-
He3a M3BECTHO, YTO /IBa TOJa Ha3aJ| y Hee TMOSIBUJIACh
60JIb B IIPABOM TOJIEHOCTOITHOM CyCTaBe M HapyllleHHe
ero KOH(UTYpAIUK; TMO03Ke TPUCOSTMHIIACH GOJb
B IIPaBOM KOJIEHHOM cycTaBe. Dbli 3amogo3peH TeH-
JMHWUT KBaJpuilerica Oe/ipa, HAa3HAYEHBI CHPIATY]
U 1IeJIEKOKCHO B MAaKCUMAJbHOM CYTOYHOU JIO3UPOBKE.
Ha 10-it gerp mpueMa [JaHHBIX TIPENapaTtoB TeMIlepa-
Typa Tena nosbicuaack 10 38,5—39 °C, nosiBuiach
Hofomasi 60Jib B BEPXHEM OT/esie JKUBOTA, TOITHOTA,
JKEJITYITHOE OKPAIllMBaHUe CKJEp.

[Tarmentka rocmuTaaM3upoBaHa s 00OCTEN0-
BaHUA: BDISIBJEHO [OBBIIIEHUE AKTUBHOCTH CBIBO-
POTOUHBIX TpaHCAMWHA3 ¥ MapKepoB XOJIecTasa,
BBIDAJKEHHBI ~ HEUTPOPUIbHBIN  JIEHKOIMTO3;  UC-
kaouenbl Bupychbie rematutel (A, B, C), 6Gosesnb

Bunbcona — KoHoBasoBa, ayTOMMMYHHbIH TellaTut,
MeXaHuvyeckast okenryxa, wH(ekimn. Ilpw BbITOJ-
HEHNHM MarHuTHO-pe3oHaHcHOW Tomorpaduu (MPT)
OPIONIHOH TOJIOCTH ObLIO BBISBIEHO YBeJWYEHUE Ia-
paaopraigbHbIX JuMparnyeckux yajoB. Ilpm kowm-
IBIOTEPHON TOMOTpaduK OPraHoB OPIONIHON MOJOCTH
U TPYAHOI KJIETKH OTMEYEHO yBeJndyeHue JuMarnye-
CKHUX y3JIOB B HAJKJIOUUYHDLIX M TOJAKIIOYMYHBIX 00-
JIACTSX, CPENOCTEHUH, 3a0PIOIINHHOM HPOCTPAHCTBE,
YMEpPEHHO BBbIPAKEHHAS TenaTo- W CIIEHOMETaJHs
(puc. 1). TlepBoHayabHO BBIABUHYTO IPEANOJIOKE-
HUE O JIEKapCTBEHHOM TemaTuTe, IPOBOJUIACH Te-
panust IpenaparaMH YpPCOAE30KCHXOJIEBONH KHCJOTHI
(YIXK), npeann3onoHoM B 103upoBke 30 MI B J€Hb,
ceaHcol mrasmadepesa. Ha atom ¢one ormeueHo He-
KOTOpO€ CHUKEHWe AaKTUBHOCTH IEYEHOYHBIX TPAaHC-
aMHUHa3 ¥ MapKepoB XoJlecTa3a, PerpeccupoBasl ap-
TPUT, OMHAKO HEUTPOMUIbHBIN JIEHKOIMTO3 M JUXO-
pajJika COXPaHSJIUCD.

C ydeToM Ha/imuus TeHepaaM30BaHHON JuMdae-
nonatnu nposegena I[IIT-KT (mosurponno-sMuccu-
OHHas ToMorpadmus, COBMeNIeHHas ¢ KOMIbIOTEPHOM
ToMorpadueil), Ipu KOTOPOH OGHAPYIKEHO aKTHBHOE
Hakoriene '8F-QTopme30KCUraioko3bl B yBeJUYEH-
HbIX JmMdatnyeckux yanax, AuddysHoe MoBbIIIe-
Hie MeTaGoam3Ma B KOCTHOM Mosre (puc. 2), B cBS3n
c ueM O6bLIO 3amofo3peHo JmMdonposndepaTHBHOE
3a6osneBanne. Ha OHKOJOrMYECKOM KOHCUJIHyME clie-
JIAHO 3aKJTI0YeHNe O HeoOXOMMOCTH YTOYHEHHS Xa-
paKTepa MOpaXXeHUs MeYeHU Tepe/] MPUHIATHEM pellie-
HUSI O IPOBeJIeHUN GUorcy JUMQMaTHUECKOTO y3JIa.

ITpu nocrymnenun B kaIMHUKY CedeHOBCKOro Y HU-
BepcuTeTa 0O6Iee COCTOSTHHE TAIMEHTKH OTHOCHTETbHO
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Pucynox 1. Komubrotepras ToMorpadust opraHoB OPIONTHO# TTOJOCTH U TPYAHOH KaeTkr (depes 2 Mec. 0T MaHu-
ecranmm amxopaakn): A (KOpOHAIBHBIH ¢pe3) — yBeJUYEHHbIE ME3eHTepPUAIbHbIE JUMMATHIECKOE Y3JIbl, JJTHH-
HUK > 1,5 cM, MHOKeCTBEeHHBIH xapakrtep (yKaszawbl crpenkamu); B (ropusoHTATBHBIA cpe3) — yBeJTM4eHHbIE
napaaoprajbHble U PETPOKPypasbHble JuMdbarmieckoe ya/bl (yKasaHbl crpenkoil): B (ropusoHrambhbiii cpes) —
KPYTHBIA TlaparpaxeanbHblii smMdariaeckuii ysen (yKazaH CTPesKoii)

Figure 1. Computed tomography of the abdominal cavity and chest (two months after the onset of fever):
A (coronal section) — enlarged mesenteric lymph nodes, length > 1.5 c¢cm, multiple (indicated by arrows);
b (horizontal section) — enlarged paraaortic and retrocrural lymph nodes (indicated by an arrow): B (horizontal
section) — large paratracheal lymph node (indicated by an arrow)

Pucynox 2. Jlanabie [I9T-KT uepes 5 mec. or ManudecTamn JUXOPAIKHA: PacpocTpaHeHHas JuMdajieHoma-
TUSI C AKTUBHBIM 3aXBaTOM '®F-(DTODIE30KCUTTIOKO3BI C BOBJIEUEHHEM HIDKHESIPDEMHBIX M HAKIIOUMYHBIX JuMpaTi-
YECKUX Y3JI0B, TAPATPAXEATbHBIX JUM(PATHUYECKUX Y3JI0B CIIPaBa, BHYTPUTPYAHBIX, 3a0PIONIMHHBIX, PETPOKPYPATb-
HBIX JUMGDATHIECKUX Y3JI0B, TOAB3/ONIHBIX JUM(bATHIECKUX Y3JI0B CIPaBa;, YMEPEHHOE YBeJIUYEHHE CEle3€HKH;
M dy3HO TOBBIIEHHDI MeTa60JIII3M B KOCTHOM MO3Te

Figure 2. PET-CT data 5 months after the manifestation of fever: widespread lymphadenopathy with active
uptake of "8F-fluorodeoxyglucose involving the lower jugular and supraclavicular lymph nodes, paratracheal
lymph nodes on the right, intrathoracic, retroperitoneal, retrocrural lymph nodes, iliac lymph nodes on the right;
moderate enlargement of the spleen; diffusely increased metabolism in the bone marrow
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V/IOBJIETBOPUTEIBHOE, ~CO3HAHWE SICHOE, TECT CBSI-
31 uuces Bbmoadsaa 3a 30 ¢. UMT — 18,0 xr/m2.
Koka, BUauMblE CJIM3UCTBIE W CKJIEPHI JKEJITYITHDBIE.
[TanprupoBa/MCch HAJAKJIIOUNYHBIE, TO/MbIIIEYHbIE, I1a-
XOBble JUM(DATUYECKUE Y3Jbl Pa3MEPOM [I0 JIECHOTO
opexa, 6Ge360Jie3HeHHbIE, TIJIOTHBIE, HE CIAsSHHBIE MEXK-
ny coboit. Ortexkos uer. UJ/IJIT — 16 B MuH. 'panutipt
JIETKUX B TIpe/ieJiaX HOPMBI, TIPU TMEPKYCCUH 3BYK SiC-
HBII JIETOYHBI, TIPU ayCKYJbTAIlUU — JIbIXaHUE Be-
3WKYJISIPHOE, XPUIBI HE BBICAYNIMBAIOTCSA. ['paHUIDI
cep/illa B TIpeJesiaX HOPMbI, TPHU ayCKYJIbTAIUU
TOHBI SICHBIE, PUTMHUYHBIE, NIYMBI HE BBICIYITHBAIOT-
ca. UCC — 84 B mun. A — 115/70 MM pr. cr.
JKuBOT HOpMaJIbHOI KOH(UTYpAIMH, TTPU TAThITATIHNA
MATKUN, 6e3060JIe3HEHHBIH, OTHEAbl TOJICTON KWIIKHI
He n3MeHeHbI. [ledeHb BBICTyTIaeT U3-10J Kpast pedep-
HOU ayrm Ha 2 cM, Kpaill 3akpyrJeH, 6e360e3HeHHbI,
aJacTUYecKoil KoHcucTeHInu. [lampnupyercst amactu-
yecKuil 6e300/1e3HEHHBIN HIKHUNI IIOJIIOC CeJIE3eHKH,
10 JAHHBIM MEPKYCCUU pa3Mephl cere3eHKN 16 x 8 cm.
JlaHHbIE KJIMHIYECKOTO aHAIM3a KPOBH: TeMOTJIOONH —
97 r/n, nefikorurer — 16 x 10°/1, mefirpoduasr —
13,5 x 10°/11, TpomGouuter — 520 x 10°/J1, cKopocTb
ocefanus spuTporuTos — 96 MM,/ u. OO6uuii aHaaus
MouM 1 Kajla — 6e3 ocobeHHOCTEl. B 6noxXuMuyeckoM

aHaJM3e KPOBU TPHU3HAKK LUTO/M3a (alaHUHAMUHO-
Tparcdepasa 55 Ep/n, acmaprataMuHOTpaHC-
depaza 109 Ex/n1), xosecrasa (moBbllIeHHE
mesouHoit  ocdaTazbr no 703 Ex/n, ramma-
rayramuarpancdepassl — g0 551 Ex/u, sxemdnbix
kucaor — g0 203,3 MrMosb/J1, obiiero 6umanpy6ou-
Ha — g0 106,5 MKMOJb/JT U TpsIMOro OuanpyGH-
Ha — 70 57,5 MKMoub/ 1), obuuil 6enox — 69 1/,
anpbymun — 29 r/a, xonecrepun — 9 MMosb/ I
[To mamHBIM KOAryJorpaMMbl TPH3HAKH yMEPEHHOI
TUIOKOATYJISIIIUN:  MEKIYHApOJHOe HOPMATU30BaH-
HO€ OTHOIIeHne — 2,235, TMPOTPOMOWHOBBIN WHAEKC —
27 %. Ormeueno mosbinieHne C-peakTHBHOTO Geska
mo 114 v/n. Ilpu Y3U opranoB OpIONTHON MOJOCTH
BbISIBJIEHBI MHOKECTBEHHbBIE yBeJUYEHHbIE, CJIUBAIO-
necss B KOHTJIOMEPATHl MapaaopTaTbHble U eIIMHIY-
HbIe TIapaKaBaJbHble JUM@ATUYECKUE Y3JIbl, yBEJIU-
uyenme cenesenkn (180 x 57 MM), amaMeTp BOPOTHOIL
BeHbl — 14 MM, cesedeHOUHOIT — 10 8 MM (IpUsHaKK
nopranabHOll runeprensuu). Ilo maHHBIM 330(harora-
CTPOJYOJEHOCKOIMY KapTUHA HEIPO3UBHOTO ped-
JIIOKC-330(harnTa, MOBEPXHOCTHOTO TACTPUTA.

C 1esnbio yTOYHEHUS] MPUYMHBI XOJIECTA3a BBIIOJ-
HeHa MyHKIHOHHas Guorncust nevern (puc. 3). B 6uo-
NTaTaX, OKPAIIEHHBIX TIeMATOKCHJIUHOM U 303UHOM,
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Pucynox 3. Buoncus neyenu: A — B MOPTATBHOM TPAKTE MEKIOIBKOBBINA JKETUHBIA POTOK OTCyTCTBYeT (Te-

MaTOKCH/IMH 1 503uH, x400); B — yMepeHHbIH CKIep03 MOPTaJbHOTO TpakTa, (hopMupylomascs ¢puéposHas cenra
(ykasana crpeskoii) (mmxpocupuyc,x400); B — CK7+ nepunoprajbHbie renartonutbl, (pOPMUPOBAHUE METKUX
>KEeTYHBIX IIPOTOKOB Iepunopraibio (MT'X-uccaenosanue ¢ antutesamu k CK7, x200)

Figure 3. Liver biopsy: A — the interlobular bile duct is absent in the portal tract (hematoxylin and eosin,
x400); B — moderate sclerosis of the portal tract, forming fibrous septum (indicated by the arrow) (picrosirius,
x400); B — CK7+ periportal hepatocytes, formation of small bile ducts periportally (THC study with antibodies
to CK7, x200)
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nukpocupuycom u CK7, moapkoBoe u 6agoqHOe CTPO-
eHre TedeHN MPOCJIeKUBAeTCsI He Be3/le, OTMeYaioTCs
OYyaru BBIPAKEHHOTO OYaroBOTO IAPEHXMMATO3HO-Ka-
HAJIBIIEBOTO GUIMPYOUHOCTA3a B IIEHTPATHHBIX U TIPO-
MEeXKyTOYHBIX OT/eJaX BCeX JOJIEK, HEe3HAYUTEeJbHOEe
paciupeHre yMEPeHHO CKJEPO3UPOBAHHBIX MOPTAJH-
HBIX TPAKTOB C OTXOJSIIMMHU OT HUX (POPMUPYIOIIU-
mucs pubposHbiMu centamu. B 7 u3 9 moprambHBIX
TpakToB (78 %) sKeT4HbIe HPOTOKK OTCYTCTBYIOT (IyK-
TOTIEHUs1), B JBYX MOPTAJbHBIX TPAKTaX KETIHBIE
OPOTOKU JepOPMUPOBAHBI, YMEHbBIIEHbI B pas3Mepax,
6e3 TpU3HAKOB BocnayeHusi. [Ipm uMMyHOrHCTOXU-
MHYECKOM HCCJIEOBAaHUN MeMOpPAHHAS 3dKCIPeccust
CK7 o6HapyskeHa B MEPUIIOPTATHHBIX TemaTolnuTax
U CTBOJIOBBIX KJI€TKAX, YTO MOJKET PAaCCMATPUBATHCS
KaK HavyaJbHBII 9Tal KOMIEHCATOPHO-TIPUCIOCOOH-
TEJBHOTO TIpoliecca (POPMHUPOBAHUST SKEJUYHBIX IPO-
TOKOB, HAIPABJIEHHOTO Ha paspelieHre OUINAPHON
runepreH3uy. DbuLIo  BBICKA3aHO  IIPEAIOJIOMKEHNE
0 Pa3BUTUU CHUHAPOMA WMCUYE3ANUX >KENYHBIX MPO-
TOKOB, IIPU 9TOM TPeGOBANOCh YTOUHEHHE XapaKTepa
OCHOBHOTO 3a60JIeBaHMUS.

B kimHMueckoit kapTtuHe G6OJIE3HU MOXKHO OTMe-
TUTB CJEYIONe CHHAPOMBI: cycrasHon (B ae6iore
3a00/1€BaHUsI), TeHepalIn30BaHHOl JuMdameHonaTuu,
MpOrpeccupyionieil  MeYeHOYHOH  HeIOCTaTOUHOCTH,
HEUTPOPUIBHOI  JUXOPAJKH,  TenaToJUeHATbHBII.
Hanuuwe crieHoMerannu, Haja- U ToaanadparMalib-

«JIEKAPCTBEHHDBIN XO0JecTad». Y4uTbiBas HEHTPoduib-
HBIH JIEHKOIUTO3, HAXOK/IEHNE MAIMEHTKU B Pa3JIid-
HBIX CTAlMOHAPAX, TEPAIUIO TJIOKOKOPTUKOCTEPOU/IA-
MM, MCKJTIOUAICS CeNTHIeCKMA nporecc (TpexKpaTHOE
KyJIbTyPAJbHOE HCCJIe[0BAHIE KPOBU HA BBICOTE JIU-
XOpaJKU Jal0 OTPUIATESbHBIN Pe3yJabTar, MO [aH-
oM Ix0-KI' o6pasoBanus Ha KjamaHax W B IOJO-
CTAX cepalla He BbIstBjeHbl). HawGosee BepoATHBIM
IPEJCTABIANIOCh HATUYKME JUM(MOMDI, B CBSI3H C YeM
OBLJIO  BBITIOJTHEHO THUCTOJOTHYECKOE WCCJIeJOBAHIE
YBEJNUEHHOTO HAAKTIOUNYHOrO JTUM(DATHYECKOTO Y3712
(puc. 4). JImarnoctmposana JjuMdoMa XOIKKHHA,
HO/YJISIPHBIN CKJIEPO3, C TOPA’KEHHEM HAA- U IOJ-
nuadparMaibHbIX JUMAATHYECKUX y3J0B, IEYeHN
(«CHHPOM MCYE3AIONIUX KETIHBIX TPOTOKOB» — Ia-
PAHEOIIACTHYECKAS PEAKIMs) M CeJNe3€HKU, CTajust
IIIB no knaccudpukanuu Iuu-Ap6op (Ann Arbor
classification).

B mnocnenyiomue uerbipe Mecsia GbLIN IIPOBE/IE-
Hbl 4 Kypca mosmxumuorepanuu no cxeme BEGEV
(GenpaMycTuH, reMUUTaGUH, BUHODPEIOMH) B COYe-
TAaHUW C BBeJleHWeM HHUBOyMaGa. Ha Qone neuenus
PaspenIuiach JNX0PaKa, 3HAYUTENbHO YMEHBIIHIIICH
JKenaTyxa m obmas caaboctb. OTMedeHa BbIpaskeHHAs
HOJIOXKUTETbHAS JAMHAMHUKA JAaGOPATOPHBIX IIOKa3aTe-
Jieli: CHIIKeHWe YPOBHS OUIMpyOWHA, MapKepoB IU-
tosmsa u xonecrasa (puc. 5). ITo ZaHHBIM KOHTPOJIb-
voil IIDT-KT owaroB maTo/loTHYeCKOTO HAKOTLIEHWS

HOW  JuMaseHOTaTHN  MPOTUBOPEYMJO0 auarHody 'SF-hTopae3okcurmioko3sl He BBISBIEHO; OTMEYEHO
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Pucynox 4. Buoricus HaIKIIOUMYHOTO JUM(ATHYECKOro y3Ja: PUCYHOK CTPOEHMS CTEPT M3-3a pa3pacTaHus
OIyXOJIEBOH TKaHW, 06pa3oBaHHON arumuHbIME KaeTkamu uMdonanoro psaga (IItepu6epra — Puma, Xomxknma)
Ha ore quddysnoii nnduabTpaiyu JUMQGOIUTAME, S03UHOMUIAME, IIA3MOLMTAMU ¢ y9acTKaMK cKiaeposa (re-

MaTOKCHJINH 1 303uH, %400)
Figure 4. Biopsy of the supraclavicular lymph node:

the structure is blurred due to the proliferation of tumor

tissue formed by atypical cells of the lymphoid series (Sternberg — Reed, Hodgkin) against the background of diffuse

infiltration by lymphocytes, eosinophils, plasma cells with

areas of sclerosis (hematoxylin and eosin, x400)
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Pucynox 5. [lnnamuka 1a60paTOpHBIX MMOKa3aTesell 1UToMM3a 1 X0IecTasa
Figure 5. Dynamics of laboratory parameters of cytolysis and cholestasis

yBeJIMYeHre PasMepoB cenedeHkn (410 MOXKHO 06b-
SICHUTD Pa3BUTHEM ITIOPTATbHOI Tuneprensun). K Ha-
CTOSIIIIEMY BPEMEHHU COXDaHsieTcs peMuccus 6ojie3Hn
Xomxkuraa. ITanmentka mpomosmxaer mpuem Y /XK
15 Mr/Kr/zmeHb, COXPaHAIOTCS YMEPEHHOE IIOBbIIIe-
HUEe aKTUBHOCTH (DEPMEHTOB IUTOJM3Aa U XOJIECTa3a
(o 1,5—3-kparHoro), cMellaHHas TUNepOUInpyOuHe-
musa (2—3-kpatHoe moBbimenue). [lokasano ganbHell-
ee HaGJTIO/IeHNe BpadyaMK CIIEIMAIINCTAMU — TeMaTo-
JIOTOM W TaCTPOIHTEPOJIOTOM-TENATOJOTOM.

Oocy:kaenue

CuHApoM  MCYe3aolnuX  JKeJYHBIX  MTPOTOKOB
(vanishing bile duct syndrome, VBDS) xapakre-
pu3yercss TPOTPECCUBHON JeCTPYKIIMel BHYTpHUIle-
YEHOYHBIX JKEJYHBIX TPOTOKOB U UX HMCYE3HOBEHUEM
C Pa3BUTHEM XoJiecTaza. BrepBbie 3TOT CUHAPOM OBLI
omcad B 1988 r. kak «mauonarnyeckasi [yKTOIEHUs
y B3pocabix». [ladbHeiinme uccae0BaHusT TOATBEP-
N Ay TOUMMYHHYIO TIPUPO/LY TPOIecca, OJHAKO €To
TaToreHes /[0 HACTOSIIETO BPeMEeHM /0 KOHIA He W3-
yaeH. VBDS 06b1n1 omrcan y manueHToB MocJe TpaHC-
MJIAHTAIUN TIedeH, Ha (oHe TpueMa pa3nyHbIX Jie-
KapcTBeHHbIX cpeacts (ubynpoden, JeBodaokcanus,
QJJIOTYPUHOJ, aMIWIWJIJINH, aMOKCUIIWJIJINH, 3pH-
TPOMUIIMH, JOKCUIMKJIUH, KO-TPUMOKCA30J1 W [P.),
y marnueHToB ¢ BUY-undexnmeir, Tpu omyXoseBbIX
3a6oieBanugX, B TOM uucie npu Jumdome [3, 4].
Hecmotps Ha Bo3aMo:kHOCTD pa3Butusd VBDS mpu pas-
JINYHBIX TIATOJIOTHYECKUX IIPOIECCax, 3TOT CHUHAPOM
BcTpedaercss peako. MOoxHO ckasartb, 4to VBDS
SIBJISIETCST TMATHO30M MCKJIOYEHUs; B Tporiecce and-
depeHImaTbHON JUATHOCTHKN HUCKJIOYAIOTCS BUPYC-
Hble, ayTOUMMYHHBIE U Jpyrue 3a60JieBaHUS, TPUBO-
JiA1Me K yKTOTIeHNH B Pe3yJbTaTe BOCIAJUTETbHBIX

1 JeCTPYKTUBHBIX HOBPEXAEHUN KETYHBIX ITPOTOKOB.
[l moTBEpIKIECHNST TUarHO3a HEOOXOMMO TIPOBejie-
Hue GUOICUU TIeYeHU; O PA3BUTUHU JAYKTOIEHUU CBU-
JIETEJTbCTBYET TIOTEPS MEXKIOJbKOBLIX JKEJTYHBIX IMPO-
TOKOB B Gojiee yeM 50 % IOpTajbHBIX TPakToB [3].
Bosee «Msarkues» GHOPMbI KIMHUYECKH OGO3HAYAIOT
Kak «uauonatuyeckuii xosectasd». Ilpu aToMm npusna-
KU TIEPUXOJAHTUTA WM JIeCTPYKTUBHOTO XOJIAHTUTA
B Guonrare He o6uapyskupaiorcsi. IIpormos ganmoro
COCTOSTHUSI M3y4€H HEIOCTATOYHO W 3a4acTyio Helpe[-
cKazyeM; 10 JaHHBIM MyOJUKAINi, OH MOXET 3aBU-
cetb ot atuoJiormn VBDS u umcxomnoro o6irero co-
crosiHug nauuenra [3].

[Mopaskenue mnedenun mpu JuMdpome XOKKUHA
MOXKeT ObITb MHOTO(AKTOPHBIM ©  00YCJIOBJIEHO:
a) omyxoJsieBoi MHMUIbTpauell mapeHxumMbl; 6) Tpo-
BOJAMMOII XUMHOTepanuen; B) CAABIECHHEM >KETIHBIX
MPOTOKOB YBEJTMYEHHBIMH JUM(MATHIECKUMU y3JIaMU
B BOPOTaX IEYEHU C Pa3BUTHEM JKTAa3UM BHYTPHUIIE-
YEHOYHBIX JKEJYHBIX MPOTOKOB M BOCXOJSIIETO XO-
JIAHTUTA, WJIM COYETAHWEM HECKOJIbKUX mnpuumu [1].
S.G. Hubscher et al. npunagnexur nepsoe ynomu-
nauve VBDS npu sumdome XojpkkumHa Ha TmpuMme-
pe TpexX MAIMeHTOB ¢ JUMQOMOIi, ¥ KOTOPBIX Pa3BU-
JIUCh BHYTPUIIEYEHOUYHDBIH X0JjecTa3 u AyKrorenus [6].
[Tpn aumdpome XomKKUHA, OCTOXKHUBINEHCS PAa3BUTH-
em VBDS, sxearyxa passuBaercss B 100 % ciyuyaes;
B I[€JIOM YacTOTA PAa3BUTUS KEITyXW TpH JuM@ome
XomxkuHa coctasiasger 3—13 %.

Cpemn Mexanu3MoB passutus VBDS npu mumdo-
Me XOJKKUHA MOKHO BBIIEJIHUTD: a) TPSIMOE IUTOTOK-
CUYeCKOe JIeHCTBUE OMYXOJEBBIX KJIETOK Ha ATMHUTETHN
JKETYHBIX TPOTOKOB (Ipn 06HAPYIKEHUH MEeTacTa3on
B medyenn); 6) mopakenme, 0OyCJIOBJIEHHOE MPOAYK-
1uell oIyXoJeBbIX IIUTOKUHOB U Me/InaTOPOB BOCIaJie-
HWSA; B) Pa3BUTHE MMMYHOMATOJIOTMYECKUX PEaKIN,

Poc ypH ractposuTepoJt rematon koaonpokros 2025; 35(4) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(4)

109



110

Kmmanueckne nabmonenns,/ Clinical cases

www.gastro-j.ru

BKJIIOUast o6pasoBanue aytoantuten [4, S]. Iloc-
JIeJIHWE /1B MEXaHW3Ma MOKHO CYHTATh TPOSIBJICHU-
SIMM I[TapaHeoIsIacTuueckoro cuHzapoma. Cuuraercs,
YTO TIOJ BO3JEHCTBUEM MOBPEXIAIOINX (HAKTOPOB
YCKOPSIETCS <«CTapeHues» XOJAHTHOINTOB, IIOBBIIIAET-
€S 4YacTOTa alloNTo3a, W OH HAYMHAeT MpeobJaaTh
HaJ TipolleccaMu pereHepauuu [1]. B HekoTopbIx
cryqasix VBDS Mosker ObIThb HeXenaTeTbHBIM pe-
3yJIbTATOM XHUMHOTEPANNU, YTO HOATBEPKIAETCS OT-
CYTCTBWEM XapaKTEePHBIX W3MeHeHuil B OuomnraTax
IeyeHy, MOJyYeHHBIX 10 Haudaja Jedenus. llpu pas-
BUTHUW CHH/IPOMA XOJIeCTa3a y MAIlMeHTOB ¢ JUMQpOMOil
XO/UKKMHA B OTCYTCTBHE COYETAHHBIX CAMOCTOSITEJb-
HBIX 3200JIeBaHWI C TIOPaKEHUEM KETYHBIX MMPOTOKOB,
060CHOBAHO [IONOJHUTEIbHOE 00CIeJOBaHNE, BKJIIOYA-
folee OWOTICHIO TI€YeHU, C TIeJbI0 MCKIIOYeHUs CUH-
JIpOMa MCYEe3AI0NINX KETYHBIX MPOTOKOB [3]. B mud-
QepeHInaTbHON AMATHOCTHKE BAaXKHYIO POJIb WTPAIOT
MeTo/pl Buayasnusanuu, B ocobenHoctu I[19T, xoro-
pble MO3BOJISTIOT UCKTIOYNTD OUTHAPHYTIO TUTIEPTEH3NIO
1 UHQPUIbTPAILUIO TKAHU TI€4eHU KJIeTKaMU JUMQOMDI.

B 1menom, TOBOpPS O TapaHEOIJIACTUYECKHUX
«B-cumnromaxs» npu aumdome XomKKIHA, HEO6XOM-
MO TIpesK/ie BCETO OTMETHTb WX BBICOKYIO PaclpoCcTpa-
HEHHOCTh — OHH peructpupyiorcst Gosee yeM B 40 %
CIy4aeB, a y KaKJIOTO IMECTOTO TAllMeHTa MpeJiie-
CTBYIOT OCHOBHBIM TIposBiaeHusiM [2]. Uem OGoJiblie
BBIPAKEHHOCTb 3TUX CUMIITOMOB, TeM Oojiee BeauKa
BEPOATHOCTb WX COYETAHUS; B INPEACTABJICHHOM KJIU-
HUYECKOM HAOMIOJIEeHUNN WMeET MEeCTO COYETaHWEe BbI-
COKOIi JINXOPAJKU, apTPUTa U MapaHeoIIacTHIeCKOTO
xoJiectaza. B xozme o6ciefoBaHust OBLIN MCKIIOYEHDBI
oryxoJieBasg MH(OUIbTPAIMS I€YeHH, MeXaHHYeCKUH
X0JIecTa3 W JIUATHOCTUPOBAH CHH/POM HCYE3AIONINX
SKEJTYHBIX IPOTOKOB.

[Ipn momo3penny Ha TMOpaskeHue TIEYeHH TIPHU JIHM-
(ome XomKKMHA U3-3a PUCKA PA3BUTHS IIPOTPECCHU-
pyfolieil MeYeHOYHON HeJOCTATOYHOCTH He CJeryer
OTKJabIBaTh Hauajo jaydeBoil (Ha I—II cragmsax sa-
6OJIEBaHNSA) WM TOJUXUMHUOTEPANIMHA B OKUAAHUM
nposesienust 6uoricuu mnederu [1]. Tlomumo octpoii
MEYEHOYHON HEIOCTATOYHOCTH, OIMCAHDBI CJIyYau WC-
xoJja B 1uppo3 nevyenu [2]. /loza xuMuonpemnaparos,
B OCOGEHHOCTH JOKCOPYOUIINHA, JTOJIKHA TTOAOUPAThCS
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C y4YeToM BO3MOXKHOTO PHCKA TelaTOTOKCHYHOCTH.
[Ipu pasBuTHH CMHIPOMA HCYE3AIONIUX KETIHBIX TTPO-
ToKOB Ha ¢oHe suMboMbl XO/KKIHA TI0C/e IIPOBejie-
HUS Jy4eBOH W TIOTMXUMHUOTEPANUN B OGOJBITIHCTBE
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cun suMmpombr u tepanusg Y/IXK paccmarpuBaioTcs
KaK 3aJI0T pa3penieHus TyKTONEHWH, XOTS OTAaJeH-
HbIe ITIOCJIEJCTBUS 3TOTO IapaHeOIIACTUYECKOTO CHH-
JIpoMa ele HeJOCTATOYHO XOPOTIIo U3y4eHwl [1, 7].

B mpexcraBieHHOM ciy4ae 110 MCTeUYeHHH Tojja IHo-
cJie TIPOBENEHWS TMOJMUXUMHOTEPANNH HAGJII01AeTCs
pemuccus auM@OMbl, 3HAUUTEJNbHOE YIyUlleHne, XOTs
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yenn. IIpoposkaercss sedenue mpernaparamu Y /IXK
u Habao/leHNe 3a TedeHneM OOJIE3HW TIeMaToJIOTOM
1 TaCTPO3HTEPOTIOTOM-TEIATOTIOTOM.
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Vanishing Bile Duct Syndrome
as a Manifestation of Paraneoplastic Syndrome
in Hodgkin's Lymphoma

Tatiyana P. Nekrasova, Anna V. Berestova, Pavel A. Stribul, Konstantin I. Miroslavin,
Maria S. Zharkova, Alexey V. Lapshin, Alisa V. Grigorenko,
Yulia O. Shulpekova*, Vladimir T. Ivashkin

1.M. Sechenov First Moscow State Medical University (Sechenovskiy University), Moscow, Russian Federation

Aim: to present a clinical observation of paraneoplastic manifestations of Hodgkin’s lymphoma — liver damage in the
development of vanishing bile duct syndrome.

Clinical case. Patient Sh., 18-years-old female, was admitted with complaints of yellowing of the skin and sclera,
severe general weakness, and fever. Mechanical jaundice, viral hepatitis, Wilson — Konovalov disease, autoimmune
hepatitis, and infections were excluded. A hypothesis was put forward about drug-induced hepatitis; some improve-
ment was noted against the background of therapy with ursodeoxycholic acid and prednisolone, but fever and neu-
trophilic leukocytosis persisted. Physical examination and imaging revealed enlarged lymph nodes in various groups
on both sides of the diaphragm, enlarged liver and spleen. PET-CT revealed active accumulation of '®F-fluorodeox-
yglucose in the enlarged lymph nodes and bone marrow; lymphoproliferative disease was suspected. During fol-
low-up, laboratory signs of cytolysis and cholestasis persisted, severe jaundice, decreased liver protein-synthetic
function, and signs of portal hypertension were noted. A liver biopsy was performed, which revealed ductopenia
in most portal tracts, without signs of inflammation (vanishing bile duct syndrome). The presence of splenomegaly,
supra- and subdiaphragmatic lymphadenopathy contradicted the diagnosis of “drug-induced cholestasis”. A sep-
tic process was excluded. According to the examination, including histological examination of the enlarged lymph
node, Hodgkin’s lymphoma, nodular sclerosis, with damage to the supra- and subdiaphragmatic lymph nodes, liver
(“vanishing bile duct syndrome” — paraneoplastic reaction) and spleen, stage IlIB according to the Ann Arbor clas-
sification, were diagnosed. After polychemotherapy, the fever resolved, and laboratory parameters showed signifi-
cant positive dynamics. Control PET-CT did not reveal foci of pathological accumulation of '®F-fluorodeoxyglucose.
The patient continues to take ursodeoxycholic acid.

Conclusion. Liver involvement in Hodgkin’s lymphoma may manifest as vanishing bile duct syndrome, which
is essentially a manifestation of paraneoplastic syndrome. Achieving complete remission and ursodeoxycholic acid
therapy are considered to be the key to resolving ductopenia.

Keywords: vanishing bile duct syndrome, Hodgkin’s disease, paraneoplastic syndrome, cholestasis
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CuHApOM ncuesaloLmXx XeJT4HbIX NPOTOKOB KakK NposB/ieHue
napaHeonJ1acCTU4eckKoro cCuHgpoma npm 6one3Hn XooxKmHa

T.MN. Hekpacoga, A.B. BepecTogBa, M1.A. Ctpnbynb, K.N. MupocnasuH, M.C. Xapkosa, A.B. JlanwuH,

A.B. l'puropexko, 10.0. LLynbnekosa*, B.T. MBaluknH

®rA0yY BO «[Nepsbiti MockoBckuii rocynapCTBEHHbI MeaNLUMHCKUE yHuBepcuteT um. U.M. CeveHoBa» MuHucTepcTaa
3apasooxpaHeHusi Poccuiickoii @enepaumm (CeuyeHoBckuii YHnsepcutet), Mocksa, Poccurickas ®enepaums

Lienb: npeactaBuTb KIMHUYECKoe HabNloaeHe NapaHeoniacTM4eckoro NposBneHns MMMboMbl XOoKKMHa — Mo-
paxeHusi NevyeHn Npy PasBUTUN CUHAPOMA NCHE3AIOLLMX XKENYHBIX MPOTOKOB.

KnuHuueckoe HaGnogeHue. MauvexTka L., 18 neT, noctynuna c xanobamu Ha XeNnTyLHOoe OKpaLuMBaHe KOXMu
N cKiiep, BblpaXeHHyo o0LLyo cnabocTb, nMnMxopaaky. MckoueHbl MexaHu4yeckas Xentyxa, BUPYCHbIE renatuTbl,
605e3Hb BunbcoHa — KoHoBanoea, ayTOMMMYHHbIM renatut, nHdpekumn. BolABUHYTO NpeanosioXeHne o nekap-
CTBEHHOM renaTute, Ha GoHe Tepanuu npenapaTamMm ypcoae30KCHUX0IeBOMN KUCOTbI 1 NPeaHN30JI0HOM OTMEYEHO
HEKOTOPOE Y/yyLIEHNE, OAHAKO COXPaHANMCH iMxopanka U HeMTPOPUbHLIN NenkoumTos. Mpu GrsnkanbHOM oc-
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MOTPE 1 MO AaHHbIM METOA0B BMU3yann3aLmm 0OHAPYXEHO yBENVNYEHNE NMMBATUYECKUX Y3/TIOB Pa3/INYHbIX FPYM
no o6e CTOPOoHbI Anadparmbl, yBenmieHne nedeHn n ceneseHkn. Mpu MNI3T-KT o6GHapy>keHO akTUBHOE HaKOMIeHne
18F-pTOPAE30KCUTIIIOKO3bI B YBEIMYEHHbIX IMMMATUUYECKMX y31ax U KOCTHOM MO3re; 3arnofo3peHo nnmMmdaonponm-
depaTuBHoe 3aboneBaHue. MNpu nocneayoliem HabMOOAEHUN COXPaHANUChL N1abopaTopHble NMPU3HAKU LUTONN3a
1 X0JIeCTasa, BblpaXXeHHas XenTyxa, OTMEYEHbI CHUXEHWNE rnokasaTesnei 6eIKOBOCUHTETUYECKON QYHKLIMN NeveHn
1 NMosiBNIEHNE NPU3HAKOB MOPTas/IbHOM rMNepTeH3nn. BeinonHeHa 6G1MONcus NevyeHu, Npy KOTOPOW BbisiB/IEHA AyKTO-
neHnss B GONbLUMHCTBE MOPTasibHbIX TPAKTOB, 6€3 NPM3HaKoB BOCMaIEHMS (CUHOPOM MCHE3AIOLMX XENYHbIX NPO-
TOKOB). Hanuuue cnneHomeranuu, Haa- n noganadparmansHon numbaneHonaTtum NPOTMBOPEUYUSIO OUArHO3y «Jie-
KapCTBEHHbIN xonecTas». VcknoyeH centuyecknin npouecc. Mo fgaHHbIM NpoBEAEHHOro 06cefoBaHns, BKIOYas
rMCTOJIONMYECKOE NCCef0oBaHME yBEIMYEHHOro NMMeaTnyeckoro ysna, amarHoctnpoBsaHa nmmMmooma XooxKuHa,
HOAOYNAPHBINA CKIIEPO03, C NOPaXeHeM Haa- 1 nogavadparMasnbHbiX TMM@aTUYEeCKmX Y3108, NeYeHU («CUHAPOM UC-
4ye3aloLLMX XeNYHbIX NPOTOKOB» — MnapaHeonacTuiyeckasa peakuus) u ceneseHku, ctagus llIB no knaccundukaunmn
OHH-Apbop. MNocne NnpoBeaeHUs NOMXMMUOTEPANUM pa3peLuniach Inxopanka, OTMeYeHa BblipaXKeHHas! MosloXun-
TenbHas guHamMuka nabopaTopHbIx nokasatenei. Mpu koHTposibHOM MNAT-KT oyaroB NaTosorMyeckoro HakoMnieHs
8F-pTOPAE30KCUIIIOKO3bI HE BbISIBJIEHO. [NaumeHTKa NpoaomkaeT NpUeM ypcoae30KCUX0NEBOM KUCOTHI.
SakoueHume. lopaxeHne neveHr Nnpy MMMpomMe XOMKKMHA MOXET NPOSBASTLCA CUHAPOMOM NCYESAIOLLMX XXEMUYHbIX
NMPOTOKOB, MO CYTW, NMPEACTaBMSIOLLIM COOOM NPOSIBIIEHNE NapaHEONIaCTUYECKOro cUHApomMa. JIoCTxXeHe NoJsHOM
pemMuccmn n Tepanus ypcoLe30KCUX0IEBOW KUCOTOW pacCMaTPUBAIOTCH Kak 3aJ10I pa3peLLeHns AyKTONEHUN.
KniouyeBble cnoBa: CYHAPOM MCHE3aILLMX XENYHbIX MPOTOKOB, 60ne3Hb X0OKKMHA, NapaHeonnacTUY4eCcKnin CuH-
ApOM, Xonecras

KoHdnukT MHTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMINKTA UHTEPECOB.

Ans untupoeaHusa: Hekpacosa T.I1., BepectoBa A.B., Ctpubyns N.A., MupocnaeuH K.W., Xapkoea M.C., JlanwuH A.B., MNpuro-
peHko A.B., LWynbnekoBa t0.0., MeawkuH B.T. CnHAPOM MCHEIAIOLLMX XENYHbIX MPOTOKOB Kak MPOsIBAIEHME napaHeonnactunye-
CKOro cvHapoma npu 6onesHn XoaxkmHa. POCCUNCKMIA XypHa racTpOSHTEPOIOriu, renaTtonoruu, kononpokronorun. 2025;35(4):
104-112. https://doi.org/10.22416/1382-4376-2025-35-4-104-112

The course of Hodgkin’s lymphoma can be ac- elevated serum transaminases and cholestatic en-

companied by paraneoplastic manifestations known
as “B-symptoms”. The most common among them
are fever, neutrophilia, cerebellar degeneration,
and neuropathy [1]. Cases of acute liver failure,
chronic cholangitis, and liver cirrhosis have also
been described [2]. Of particular interest is liver
injury during the development of vanishing bile
duct syndrome (VBDS).

Clinical case

Patient Sh., 18-years-old female, was ad-
mitted to the Hepatology Department of
the V.Kh. Vasilenko Clinic of Propaedeutics
of Internal Diseases, Gastroenterology and
Hepatology (Sechenovskiy University), with com-
plaints of jaundice of the skin and sclera, fever,
and marked general weakness. According to medi-
cal history, two years prior she developed pain in
the right ankle joint with joint deformity; later,
pain in the right knee joint appeared. Tendinitis
of the quadriceps femoris muscle was suspected,
and Sirdalud (tizanidine) and celecoxib in the
maximum daily doses were prescribed. On day 10
of taking these medications, her body temperature
rose to 38.5—39 °C, a dull pain in the upper abdo-
men appeared along with nausea and scleral icte-
rus. The patient was hospitalized for evaluation:

zymes were found, along with pronounced neu-
trophilic leukocytosis. Viral hepatitis (A, B, C),
Wilson disease, autoimmune hepatitis, obstructive
jaundice, and infections were excluded. MRI of
the abdomen revealed enlarged para-aortic lymph
nodes. Computed tomography of the abdomen and
chest showed enlargement of lymph nodes in the
supraclavicular and subclavicular regions, medias-
tinum, and retroperitoneal space, as well as mod-
erate hepatomegaly and splenomegaly (Fig. 1).
Initially, drug-induced hepatitis was suspected,
and therapy was administered with ursodeoxy-
cholic acid (UDCA) preparations, prednisone at
30 mg per day, and plasma exchange sessions.
Against this background, some decrease in liver
transaminase activity and cholestasis markers was
noted and the arthritis regressed; however, neu-
trophilic leukocytosis and fever persisted. Given
the presence of generalized lymphadenopathy,
PET-CT was performed, which revealed active
uptake of "®F-fluorodeoxyglucose in the enlarged
lymph nodes and diffusely increased metabolism
in the bone marrow (Fig. 2), leading to suspi-
cion of a lymphoproliferative disease. An oncology
consultation concluded that the nature of the liver
lesion should be clarified before proceeding with a
lymph node biopsy.
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Figure 1. Computed tomography of the abdominal cavity and chest (two months after the onset of fever):
A (coronal section) — enlarged mesenteric lymph nodes, length > 1.5 cm, multiple (indicated by arrows);
B (horizontal section) — enlarged paraaortic and retrocrural lymph nodes (indicated by an arrow): C (horizontal
section) — large paratracheal lymph node (indicated by an arrow)

Pucynox 1. Komnbioreprast ToMorpadust OpraHoB GPIOIIHOIT TIOJIOCTH U IPY/IHON KJeTku (4epe3 2 Mec. OT MaHH-
decranym auxopaakn): A (KOPOHAIbHBIA Cpe3) — yBEJIUYEHHbIE Me3eHTepPUAJIbHbIE JUM(BATHYECKOE Y3JIbl, JTHH-
HUK > 1,5 cM, MHOKeCTBeHHBIH xapaktep (yKasawbl crpesnkamu); B (ropusoHTATbHBIA cpe3) — yBeJTMYEHHBIE
HapaaopTajbHble U PETPOKpYypaibHble auMbarndeckoe yaibl (ykasanbl crpenkoii): C (ropusoHTaabHbIil cpes) —
KPYIHbIN naparpaxeanbHblil suMbarudeckuii ysen (ykasaH CTpeskoii)

Figure 2. PET-CT data 5 months after the manifestation of fever: widespread lymphadenopathy with active
uptake of '8F-fluorodeoxyglucose involving the lower jugular and supraclavicular lymph nodes, paratracheal
lymph nodes on the right, intrathoracic, retroperitoneal, retrocrural lymph nodes, iliac lymph nodes on the right;
moderate enlargement of the spleen; diffusely increased metabolism in the bone marrow

Pucynox 2. Jlannbie [I9T-KT uepes 5 mMec. oT Manudecraum JIXOPAJKHI: pacnpocTpaHeHHas JmMdaieHomna-
THSI C AKTUBHBIM 3aXBaToM F-pTOp/Ie30KCHUTITIIOKO3bI ¢ BOBIEYEHNEM HIKHESPEMHbBIX U HAJKJIIOYHIHBIX JTUMpaTH-
YeCKUX Y3JI0B, MaparpaxeajibHbIX JUM(bATHUECKUX Y3JI0B CIPaBa, BHYTPUTPYIHBIX, 3a0PIONIMHHBIX, PETPOKPYPAJIh-
HBIX JUM(DATHIECKUX Y3JI0B, TOAB3/ONIHBIX JUM(MATHIECKUX Y3JI0B CIPaBa; YMEPEHHOE YBEJUYEHHE CEle3€HKH;
M dy3HO TOBBIIIEHHDI MeTa60JII3M B KOCTHOM MO3Te
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On admission to the Sechenovskiy University
clinic, the patient’s general condition was rel-
atively satisfactory, she was alert, and she per-
formed the number-connection test in 30 s. Body
mass index was 18.0 kg/m? The skin, visi-
ble mucous membranes, and sclera were icteric.
Supraclavicular, axillary, and inguinal lymph
nodes up to the size of a hazelnut were palpable,
painless, firm, and not matted together. No ede-
ma was present. Respiratory rate was 16 per min.
Lung fields were normal on percussion; breath
sounds were vesicular with no rales. Heart borders
were within normal limits; heart sounds were clear
and rhythmic, with no murmurs. Heart rate was
84 per min, blood pressure — 115/70 mmHg. The
abdomen was of normal shape, soft and non-ten-
der on palpation; the segments of the colon were
unremarkable. The liver extended 2 cm below the
costal margin, with a rounded, painless, elastic
edge. The elastic, painless lower pole of the spleen
was palpable; percussion indicated spleen dimen-
sions of 16 x 8 cm. Laboratory findings on ad-

leukocytes — 16 x 10°/L, neutrophils — 13.5x10°/L,
platelets — 520 x 10°/L, erythrocyte sedimentation
rate — 96 mm,/h. Urinalysis and stool analysis were
unremarkable. Blood biochemistry showed signs of
hepatocellular injury (alanine aminotransferase —
55 U/L, aspartate aminotransferase — 109 U/L)
and cholestasis (elevated alkaline phosphatase up
to 703 U/L, gamma-glutamyl transferase — up to
551 U/L, bile acids — up to 203.3 pmol/L, to-
tal bilirubin — up to 106.5 umol /L, direct biliru-
bin — up to 57.5 umol /L); total protein — 69 g/L,
albumin — 29 g/L, cholesterol — 9 mmol/L.
Coagulation studies indicated moderate hypocoagu-
lation (international normalised ratio — 2.25, pro-
thrombin index — 27 %). C-reactive protein was
elevated to 114 mg/L. Abdominal ultrasound re-
vealed multiple enlarged para-aortic lymph nodes
confluent into conglomerates, as well as solitary
enlarged paracaval lymph nodes; spleen size was
180 x 57 mm, portal vein diameter 14 mm, splenic
vein diameter up to 8 mm (signs of portal hyperten-
sion). Esophagogastroduodenoscopy showed non-ero-

mission were as follows: hemoglobin — 97 g/L, sive reflux esophagitis and superficial gastritis.
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Figure 3. Liver biopsy: A — the interlobular bile duct is absent in the portal tract (hematoxylin and eosin,
x400); B — moderate sclerosis of the portal tract, forming fibrous septum (indicated by the arrow) (picrosirius,
x400); C — CK7+ periportal hepatocytes, formation of small bile ducts periportally (THC study with antibodies

to CK7, x200)

Pucynox 3. Buoncus nevyenu: A — B MOPTATBHOM TPAKTE MEKIOIBKOBBIN JKETUHBINA POTOK oTcyTCTBYeT (Te-
MaTOKCHU/IMH 1 5031H, x400); B — yMepeHHbIH CKIepO3 MOPTasbHOTO TpakTa, (hopMupylomascs puéposHas cenra

(ykasana crpeaxoit) (mukpocupuyc,x400); C — CK7+
JKEJTUHBIX ITPOTOKOB TepumnopTanbio (M IX-uccaenosanme

IIepUIIOPTaIbHbIE TeNaToUThl, (POPMUPOBAHIE MEIKUX
¢ antutenamu Kk CK7, x200)
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To clarify the cause of cholestasis, a percu-
taneous liver biopsy was performed (Fig. 3). In
biopsy specimens stained with hematoxylin-eo-
sin, picrosirius red, and CK7, the lobular and
trabecular architecture of the liver was not pre-
served throughout. Foci of marked focal parenchy-
mal-canalicular cholestasis were observed in the
central and intermediate parts of all lobules, and
there was slight expansion of moderately sclerosed
portal tracts with forming fibrous septa extending
from them. In 7 of 9 portal tracts (78 %), inter-
lobular bile ducts were absent (ductopenia); in
two portal tracts the bile ducts were deformed
and reduced in size, with no signs of inflammation.
Immunohistochemical examination showed mem-
branous CK7 expression in periportal hepatocytes
and progenitor cells, which can be considered an
initial stage of a compensatory-adaptive process
of bile duct formation aimed at resolving biliary
hypertension. VBDS was suspected, and further
clarification of the nature of the underlying dis-
ease was required.

Clinically, the following syndromes were not-
ed in this case: articular syndrome (at disease
onset), generalized lymphadenopathy, progres-
sive liver failure, neutrophilic fever, and hepato-
lienal (hepatosplenic) syndrome. The presence of

splenomegaly and supra- and sub-diaphragmatic
lymphadenopathy was inconsistent with a diagno-
sis of drug-induced cholestasis. Given the neutro-
philic leukocytosis, the patient’s transfers between
multiple hospitals, and glucocorticoid therapy, a
septic process was deemed unlikely (three sets
of blood cultures obtained at the height of fever
were negative; echocardiography revealed no vege-
tations or masses on the heart valves or within the
chambers). Lymphoma was considered the most
likely diagnosis, and a biopsy of an enlarged su-
praclavicular lymph node was performed (Fig. 4).
The diagnosis was Hodgkin’s lymphoma, nodular
sclerosis subtype, with involvement of supra- and
subdiaphragmatic lymph nodes, liver (with “van-
ishing bile duct syndrome” as a paraneoplastic re-
action), and spleen, stage IIIB by the Ann Arbor
classification.

Over the next four months, 4 cycles of
polychemotherapy were administered according to
the BEGEV regimen (bendamustine, gemcitabine,
vinorelbine) in combination with nivolumab.
During treatment, the fever resolved, and the
jaundice and general weakness significantly
diminished. Laboratory tests showed a marked
positive trend: levels of bilirubin and markers of
hepatocellular injury and cholestasis decreased
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Figure 4. Biopsy of the supraclavicular lymph node:

the structure is blurred due to the proliferation of tumor

tissue formed by atypical cells of the lymphoid series (Sternberg — Reed, Hodgkin) against the background of diffuse
infiltration by lymphocytes, eosinophils, plasma cells with areas of sclerosis (hematoxylin and eosin, x400)
Pucynox 4. Buorcust HaJKIIOYMIHOTO JUM(ATHYECKOTO y3JIa: PUCYHOK CTPOEHUSI CTEPT M3-33 PaspacTaHust
OITyXOJIeBOM TKaHH, 06Pa30BaHHOM aTHIMYHbIMU KaeTkamu suMgonanoro paga (IltepuGepra — Puga, XomKKkuHa)
Ha ¢one muddysHON nHbIIbTPaK JTUMQPOIMTAMHU, S03UHOMIIAME, TIA3MOIMTAMU ¢ yYacTKaMu ckieposa (re-

MaTOKCUJINH 1 303uH, x400)
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Figure 5. Dynamics of laboratory parameters of cytolysis and cholestasis
Pucynox 5. [lnnamMuka 1a60patopHbIX MOKa3aTeseil IUToIN3a 1 X0IecTas’a

(Fig. 5). Follow-up PET-CT revealed no foci of
pathological F-FDG uptake; an increase in spleen
size was noted (which can be explained by the
development of portal hypertension). At present,
Hodgkin’s lymphoma remains in remission. The
patient continues to take UDCA at 15 mg,/kg/day;
moderate elevation of liver enzymes persists
(roughly 1.5—3—fold above normal), as does
mixed hyperbilirubinemia (2—3—fold elevation).
Ongoing follow-up by a hematologist and a
gastroenterologist-hepatologist is indicated.

Discussion

Vanishing bile duct syndrome (VBDS) is
characterized by progressive destruction of
intrahepatic bile ducts and their disappearance,
resulting in cholestasis. This syndrome was
first described in 1988 as “idiopathic adulthood
ductopenia”. Subsequent studies confirmed the
autoimmune nature of the process; however, its
pathogenesis is not fully understood. VBDS has
been reported in patients after liver transplantation,
in the context of various medications (ibuprofen,
levofloxacin, allopurinol, ampicillin, amoxicillin,
erythromycin, doxycycline, co-trimoxazole, etc.),
in HIV-infected patients, and in malignancies,
including lymphoma [3, 4]. Despite the possibility
of VBDS arising in various pathological conditions,
the syndrome is rare. VBDS is considered a
diagnosis of exclusion; during differential diagnosis,
viral, autoimmune, and other diseases that lead to
ductopenia due to inflammatory and destructive
bile duct injury must be ruled out. To confirm the

diagnosis, a liver biopsy is required; the presence
of ductopenia is evidenced by the absence of
interlobular bile ducts in more than 50 % of portal
tracts [5]. Clinically milder forms are referred to
as “idiopathic cholestasis”. In such cases, signs
of pericholangitis or destructive cholangitis are
not found in the biopsy. The prognosis of this
condition is not well understood and is often
unpredictable; according to the literature, it may
depend on the etiology of VBDS and the patient’s
initial overall condition [3].

Liver involvement in Hodgkin’s lymphoma
can be multifactorial and may be caused by: (a)
tumor infiltration of the hepatic parenchyma; (b)
chemotherapy; (¢) compression of the bile ducts by
enlarged lymph nodes at the liver hilum, leading
to intrahepatic bile duct ectasia and ascending
cholangitis; or a combination of several factors [1].
S.G. Hubscher et al. were the first to report VBDS
in Hodgkin’s lymphoma, describing three patients
with lymphoma who developed intrahepatic
cholestasis and ductopenia [6]. In Hodgkin’s
lymphoma complicated by VBDS, jaundice
develops in 100 % of cases; overall, jaundice
occurs in 3—13 % of Hodgkin’s lymphoma patients.
Proposed mechanisms of VBDS in Hodgkin’s
lymphoma include: (a) a direct cytotoxic effect
of tumor cells on the biliary epithelium (when
liver metastases are present); (b) damage due to
production of tumor cytokines and inflammatory
mediators; (¢) development of immunopathological
reactions, including autoantibody formation [4,
5]. The latter two mechanisms can be considered
manifestations of paraneoplastic syndrome. Tt is

Poc ypH ractposuTepoJt rematon koaonpokros 2025; 35(4) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(4)



110

Clinical cases / Knuanueckune HaOIIOAEeHNS

www.gastro-j.ru

believed that under the influence of damaging
factors, accelerated “aging” of cholangiocytes
occurs, the rate of apoptosis increases, and
apoptosis begins to predominate over regenerative
processes [1]. In some cases, VBDS may be an
adverse outcome of chemotherapy, as evidenced
by the absence of characteristic changes in liver
biopsy specimens obtained before treatment. In
the development of cholestasis syndrome in
patients with Hodgkin’s lymphoma in the absence
of combined independent diseases with bile duct
damage, additional examination is justified,
including liver biopsy, in order to exclude
vanishing bile duct syndrome [3]. In differential
diagnosis, imaging methods — especially PET —
play an important role, as they allow exclusion
of extrahepatic biliary obstruction and hepatic
infiltration by lymphoma cells.

Overall, regarding paraneoplastic “B-symptoms”
in Hodgkin’s lymphoma, it should be noted that
they are very common — recorded in more than
40 % of cases, and in one of every six patients
they precede the main manifestations [2]. The
more pronounced these symptoms, the greater the
probability of their concurrence; in the presented
clinical case there was a combination of high fever,
arthritis, and paraneoplastic cholestasis. During
the diagnostic workup, hepatic tumor infiltration
and mechanical cholestasis were ruled out, leading
to the diagnosis of VBDS.

When liver involvement is suspected in
Hodgkin’s lymphoma, due to the risk of
progressive liver failure, initiation of therapy
should not be delayed while awaiting liver
biopsy results. In early-stage disease (I-II),
radiotherapy — or otherwise combination
chemotherapy — can be started without waiting
for a biopsy [1]. In addition to acute liver failure,
there have been cases with an outcome of liver
cirrhosis [2]. The dose of chemotherapeutic agents,
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especially doxorubicin, should be adjusted with
consideration of the potential risk of hepatotoxicity.
In Hodgkin’s lymphoma complicated by VBDS,
after radiotherapy and chemotherapy, a sustained
remission of the underlying disease is observed in
most cases. In the present case, secondary damage
to hepatocytes due to cholestasis manifested as a
cytolytic syndrome and acute liver failure. To
protect hepatocytes from the damaging action of bile
acids under cholestatic conditions, UDCA therapy
is indicated. Achieving complete remission of the
lymphoma and administering UDCA are considered
the key to resolving ductopenia, although the long-
term consequences of this paraneoplastic syndrome
remain not well studied [1, 7]. In our case, one
year after polychemotherapy, the lymphoma is
in remission and there is significant (though
incomplete) improvement in liver function test
results. UDCA therapy is ongoing, and the patient
continues to be monitored by a hematologist and a
gastroenterologist-hepatologist.

Conclusion

Liver involvement in Hodgkin’s lymphoma
can manifest as vanishing bile duct syndrome,
which may represent one of the paraneoplastic
syndrome manifestations. This syndrome is
usually  accompanied by other lymphoma
“B-symptoms” (in this case — fever, neutrophilia,
arthritis). Secondary injury to hepatocytes is
reflected by a cytolytic syndrome, and liver
failure can develop. Imaging methods, including
PET-CT, allow exclusion of biliary obstruction
and infiltration of the liver by lymphoma cells.
Active polychemotherapy can be initiated without
waiting for the results of liver biopsy. This
approach, supplemented by UDCA, contributes
to remission of the primary disease and regression
of paraneoplastic liver injury.

5. Nader K., Mok S., Kalra A., Harb A., Schwarting R.,
Ferber A. Vanishing bile duct syndrome as a manifes-
tation of Hodgkin’s lymphoma: A case report and re-
view of the literature. Tumori. 2013;99(4):e164—S8.
DOI: 10.1177,/030089161309900426

6. Hubscher S.G., Lumley M.A., Elias E. Vanishing bile duct
syndrome: A possible mechanism for intrahepatic cholesta-
sis in Hodgkin’s lymphoma. Hepatology. 1993;17:707.

7. Rota Scalabrini D., Caravelli D., Carnevale Schianca F.,
D’Ambrosio L., Tolomeo F., Boccone P., et al. Complete
remission of paraneoplastic vanishing bile duct syndrome
after the successful treatment of Hodgkin’s lymphoma:
A case report and review of the literature. BMC Res Notes.
2014;7:529. DOI: 10.1186,/1756-0500-7-529

Poc xypH racTposuTepoJ rematon koaonpokros 2025; 35(4) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(4)



www.gastro-j.ru

Clinical cases / Knunanueckune HaOJIOAEHAS

Information about the authors

Tatiyana P. Nekrasova — Cand. Sci. (Med.), Associate
Professor at the Institute of Clinical Morphology and Digital
Pathology, I.M. Sechenov First Moscow State Medical
University (Sechenovskiy University).

Contact information: nekrasova_t_p@staff.sechenov.ru;
119435, Moscow, Bolshaya Pirogovskaya str., 2, build. 4.
ORCID: https://orcid.org,/0000-0001-6376-9392

Anna V. Berestova — Cand. Sci. (Med.), Associate Professor
at the Institute of Clinical Morphology and Digital Pathology,
.M. Sechenov First Moscow State Medical University
(Sechenovskiy University).

Contact information: berestova_a_v@staff.sechenov.ru;
119435, Moscow, Bolshaya Pirogovskaya str., 2, build. 4.
ORCID: https://orcid.org,/0000-0002-1571-0852

Pavel A. Stribul — Postgraduate at the Institute of Clinical
Morphology and Digital Pathology, I.M. Sechenov First
Moscow State Medical University (Sechenovskiy University).
Contact information: stribul_p_a@staff.sechenov.ru;

119435, Moscow, Bolshaya Pirogovskaya str., 2, build. 4.
ORCID: https://orcid.org,/0000-0001-5179-6940

Konstantin I. Miroslavin — Student at the N.V. Sklifosovsky
Institute of Clinical Medicine, I.M. Sechenov First Moscow
State Medical University (Sechenovskiy University).

Contact information: kostatchurcin@yandex.ru;

119435, Moscow, Bolshaya Pirogovskaya str., 2, build. 4.
ORCID: https://orcid.org,/0009-0002-1711-3784

Maria S. Zharkova — Cand. Sci. (Med.), Head of the
Hepatology Department, V.Kh. Vasilenko Clinic of Internal
Disease Propaedeutics, Gastroenterology and Hepatology,
.M. Sechenov First Moscow State Medical University
(Sechenovskiy University).

Contact information: zharkova_maria_s@staff.sechenov.ru;
119435, Moscow, Pogodinskaya str., 1, build. 1.

ORCID: https://orcid.org,/0000-0001-5939-1032

Alexey V. Lapshin — Cand. Sci. (Med.), Physician at the
Hepatology Department, V.Kh. Vasilenko Clinic of Internal
Disease Propaedeutics, Gastroenterology and Hepatology,
.M. Sechenov First Moscow State Medical University
(Sechenovskiy University).

Contact information: lapshin_a_v_1@staff.sechenov.ru;
119435, Moscow, Pogodinskaya str., 1, build. 1.

ORCID: https://orcid.org,/0000-0002-3794-1280

Alisa V. Grigorenko — Clinical Resident of the Department
of Propaedeutics of Internal Medicine, Gastroenterology
and Hepatology, .M. Sechenov First Moscow State Medical
University (Sechenovskiy University).

Contact information: alisa-51702@mail.ru;

119435, Moscow, Pogodinskaya str., 1, build. 1.

ORCID: https://orcid.org,/0009-0007-5553-3890

Ceenenusi 06 aBTOpax

HexpacoBa Tarpsna IlerpoBHa — KaHaAMIAT MeAMIIMHCKHUX
HayK, JOIEHT MHCTUTYTa KJIMHUYeCKoil Mopdosornn u mudpo-
Boii marosiorun, MIFAOY BO «llepsbiii MockoBckuii rocyaap-
crBeHHblit yHuBepcurer uM. .M. CeueHoBa» MuHucrepcrsa
sapaBooxpanenusi  Poccuiickoit  Meaepauun  (CeveHoBCKui
YHuBepcurer).

Konrakrnas undopmanus: nekrasova_t_p@staff.sechenov.ru;
119435, r. Mocksa, yua. Boabmas IIuporosckas, 2, crp. 4.
ORCID: https://orcid.org,/0000-0001-6376-9392

BepecroBa Anna BiagumMupoBHa — KaHIUAAT MEIUITMHCKUX
HayK, JOIEHT MHCTUTYTa KJIMHUYeCKoil Mopdosornn u mudpo-
Boit marosiorun, MIAOY BO «llepsbiii MockoBckuil rocyaap-
crBeHHblit yHuBepcurer uM. .M. CeueHoBa» MuHucrepcrBa
sapaBooxpanenusi  Poccuiickoit  Menepauun  (CeveHoBCKui
YHuBepcurer).

Konrakrnas undopmanusi: berestova_a_v@staff.sechenov.ru;
119435, r. Mocksa, ya. Boabmras IIuporosckas, 2, crp. 4.
ORCID: https://orcid.org,/0000-0002-1571-0852

Crpubysp IlaBea AHATOJIbEBHY — ACHUPAHT WHCTUTYTA KJIU-
HIveckoii Mopdosornu n mudposoit matosornu, GTAOY BO
«IlepBblii MockoBckuil ToCyfapCTBeHHbBI yHHBEPCUTET WM.
N.M. CevenoBa» MuHncTepcTBa 3/ipaBooxpanenns Poccuiickoit
®enepannn (CeueHOBCKUH Y HUBEPCHUTET).

Konrakrnas undopmanus: stribul_p_a@staff.sechenov.ru;
119435, r. Mocksa, ya. Boabmras IIuporosckas, 2, crp. 4.
ORCID: https://orcid.org,/0000-0001-5179-6940

MupocaaBun Koncrantun Hropesmy — cTyneHT 4-TO Kypca
Wucruryra kanandeckoit Meauimaet uM. H.B. Cximdocosckoro,
DIrAOY BO «llepsbiit MockoBckuit rocy/1lapcTBeHHbIH yHUBEP-
curer uM. V.M. CeuenoBa» MuHuCTepCTBa 37PaBOOXPAHEHUS
Poccuiickoit Mepepanunu (CeyeHoBcKuii Y HUBEpCUTET).
Konrakraas undopmanus: kostatchurcin@yandex.ru;

119435, r. Mocksa, yua. Boabmras IIuporosckas, 2, crp. 4.
ORCID: https://orcid.org,/0009-0002-1711-3784

/KapkoBa Mapusi CepreeBHa — KaHIUIAT MEIMIHCKIX HAyK,
3aBeyIONHMIl OTZeIeHneM TenaTosorun KimHWKEM mporeseBTi-
KH BHYTPEHHUX G6OJie3Hell, TacTPO3HTEPOJIOTHH, TeIaTOJIOTHH
nm. B.X. BacuieHko YHUBEPCUTETCKON KJIMHUYECKOH OOJIbHU-
eI Ne 2, DITAOY BO «Ilepsblit MockoBckuii rocy1apcTBeHHbII
yHusepcurer um. V.M. CeuenoBa» MuHucrepcrsa 3/paBooxpa-
nenust Poccuiickoit Mepepauun (CeveHosekuil Yuusepceurer).
Kownrakrhast undopmarumsi: zharkova_maria_s@staff.sechenov.ru;
119435, r. Mocksa, ya. Ilorogunckas, 1, crp. 1.

ORCID: https://orcid.org,/0000-0001-5939-1032

Jlammme Asekceit BaseppeBuu — KaHIUAAT MEIUITMHCKUX
HayK, Bpad OT/[eJIeHnsl Termartosiorun KJMHUKN NpOIeZeBTHKU
BHYTPEHHUX GOJIe3HEH, TracTPOSHTEPOJIOTHH, TENaTOJOTHU M.
B.X. BacwuieHko YHUBEPCUTETCKOW KJIMHHUYECKON GOJbHUIIBI
Ne 2, ®TAOY BO «llepsblii MockoBckuii rocy/japcTBeHHbI
yHusepcurer um. V.M. CeuenoBa» MuHucrepcrsa 3/ipaBooxpa-
nenust Poccuiickoit Mepepauun (CeveHosckuii Yuusepceurer).
Konrakraas undopmanus: lapshin_a_v_1@staff.sechenov.ru;
119435, r. Mocksa, ya. Iloroanuckas, 1, crp. 1.

ORCID: https://orcid.org,/0000-0002-3794-1280

I'puropenko Aymca BaguMoBHa — KJINHWYECKWII OPAMHATOD
Kadenpbl MPOIEAEBTUKN BHYTPEHHUX O60JIe3HEH, TracTpodHTe-
posorun u remnarosorun, GIAOY BO «Ilepsorii MockoBckmii
rocysapcTBennbiii  ynusepcuter uM. M.M.  CeyenHosa»
MunucrepctBa 3/1paBooxpaHeHusi Poccuiickoit  Depepannn
(CeueHoBCcKuil Y HUBEpPCUTET).

KonraxrHast undopmanus: alisa-51702@mail.ru;

119435, r. Mocksa, ya. Iloroanuckas, 1, crp. 1.

ORCID: https://orcid.org,/0009-0007-5553-3890

Poc ypH ractposuTepoJt rematon koaonpokros 2025; 35(4) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(4)

111



112

Clinical cases / Knuanueckune HaOIIOAEeHNS

www.gastro-j.ru

Yulia O. Shulpekova* — Cand. Sci. (Med.), Associate
Professor of the Department of Internal Diseases Propedeutics,
Gastroenterology and Hepatology, I[.M. Sechenov First
Moscow State Medical University (Sechenovskiy University).
Contact information: shulpekova_yu_o@staff.sechenov.ru;
119991, Moscow, Pogodinskaya str., 1, build. 1.

ORCID: https://orcid.org,/0000-0002-5563-6634

Vladimir T. Ivashkin — Dr. Sci. (Med.), Professor,
Academician of the Russian Academy of Sciences, Head
of the Department of Propaedeutics of Internal Diseases,
Gastroenterology and Hepatology, I.M. Sechenov First
Moscow State Medical University (Sechenovskiy University).
Contact information: ivashkin_v_t@staff.sechenov.ru;

119435, Moscow, Pogodinskaya str., 1, build. 1.

ORCID: https://orcid.org,/0000-0002-6815-6015

Authors’ contributions

Concept and formulation of the aim of clinical observation:
Nekrasova T.P., Zharkova M.S., Shulpekova Yu.O., Ivashkin V.T.
Participation in management, diagnosis and treatment of the pa-
tient: Nekrasova T.P., Berestova A.V., Stribul P.A., Mirosla-
vin K.I., Zharkova M.S., Lapshin A.V., Grigorenko A.V., Shul-
pekova Yu.O., Ivashkin V.T.

Collection and processing of the material: Nekrasova T.P., Grigo-
renko A.V., Shulpekova Yu.O.

Writing of the text: Nekrasova T.P., Berestova A. V., Stribul P.A.,
Miroslavin K.I., Zharkova M.S., Lapshin A.V., Grigorenko A.V.,
Shulpekova Yu.O., Ivashkin V.T.

Editing: Nekrasova T.P., Zharkova M.S., Shulpekova Yu.O.,
Ivashkin V.T.

Proof checking and approval with authors: Shulpekova Yu.O.

IlyabnexoBa IOumsi OseroBHa® — KaHAMJAAT MEIUIITHCKUX
HayK, JOIeHT Kadeapbl HPOIEAEBTHKH BHYTPeHHNX O6oJie3Hel,
racrpoanureposiornn 1 renarojoruu, MTAOY BO «Ilepssiii
MOCKOBCKUIT TOCY/IaPCTBEHHDIH MEeIUIITHCKIN YHUBEPCUTET HM.
N.M. CeuenoBa» Munncrepcrsa 3apaBooxpanenus: Poccuiickoii
®epneparn (CevenoBckuil Y HuBepcurer).

Konraxrrnas uxdopmarst: shulpekova_yu_o@staff.sechenov.ruy;
119435, r. Mocksa, ya. [lorogunckas, 1, crp. 1.

ORCID: https://orcid.org,/0000-0002-5563-6634

Upamkun Biaagumup TpodumoBud — [OKTOP MEAMIIUHCKUX
Hayk, Tpodeccop, axkagemMuk PAH, 3aemyromuit kadeapoii
MPONEEeBTUKN  BHYTPEHHUX  OOJIe3Hel, TacTPOIHTEPOJIOTHU

u renarosoruu, GTAOY BO «Ilepsbriit MockoBckuit rocyaap-
CTBEHHBIH MeAnmIMHCKUIT yHuBepcureT uM. I1.M. Ceuenosar
MunucrepcrBa  31paBooxpaHenuss Poccuiickoit  Dexepannu
(CevenoBckuii YHUBEpCUTET).

Konrakraast undopmanust: ivashkin_v_t@staff.sechenov.ru;
119435, r. Mocksa, ya. [lorogunckas, 1, crp. 1.

ORCID: https://orcid.org,/0000-0002-6815-6015

Bkiaanx aBropoB

Kouunennus u ¢opMyaupoBanue e KJINHHYECKOTO0 HaGII0-
aenusi: Hexpacosa T.1I1., JKapkosa M.C., Hlyabnekosa 10.0.,
Wsamkun B.T.

YuyacTue B BeJileHHH NanueHTa, AMarHOCTHKe U JevyeHnu: Hekpa-
coBa T.II., BepecroBa A.B., Ctpu6y.b II.A., Mupocaasun K.I1.,
sKapkosa M.C., Jlanmuu A.B., I'puropenxo A.B., Illysbneko-
Ba 10.0., UBamkuu B.T.

C6op u o6paboTka Matepuaios: Hekpacosa T.II., Tpuropenko
A.B., Hlyabnekona 10.0.

Hamnucanue tekcra: Hekpacosa T.II., BepectroBa A.B., Ctpu-
Oyab I1.A., Mupocnasun K.1., JKapkosa M.C., Jlanmmu A.B.,
I'puropenko A.B., [yabnekosa 10.0., MBamxun B.T.
PenaxrupoBanne: Hexpacosa T.II., JKapkosa M.C., [ybie-
koBa 10.0., UBamkuu B.T.

IIpoBepka BepCTKHU U ee COracoBaHHe C aBTOPCKHM KOJIJIEKTH-
Bom: [llysbrekosa 10.0.

Submitted: 28.05.2024 Accepted: 27.07.2025 Published: 29.08.2025
Hocrymumna: 28.05.2024 Ipunsra: 27.07.2025 Omy6aukoBana: 29.08.2025

* Corresponding author / ABTOp, OTBETCTBEHHDIN 32 TEPEMNCKY

Poc xypH racTposuTepoJ rematon koaonpokros 2025; 35(4) / Rus J Gastroenterol Hepatol Coloproctol 2025; 35(4)



