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disorders associated with gut microbiota dysbiosis. See pp. 7—24

@vh*z J6 20263

Mo

@gﬂUﬂ

HEM



PoCCHICKUR WypHAN
TacTpO3HTEPONOTHH,
TenaTonoruy,
HONONpoKTONOrHH

(Rossiiskii zhurnal
gastroenterologii,
gepatologii,
koloproktologii)

Ne 2« Tom 36 = 2026

Ocnosan B 1993 roay

ISSN: 1382-4376 (Print)
ISSN: 2658-6673 (Online)

Yupenuresn:

Oo6iepoccuiickast 061IeCTBEHHAs
opranusanusa «Poccuiickas
racTPOdHTEPOSOTHYECKAST
accoranusi> www.gastro.ru
121615, Mocksa, Py6aésckoe
mocce, 14-1-156

Wsparenn: OOO «Tacrpo»
127282, Mocksa,
Crynénbriit mpoesz, 4-2-37
[TeproanYHOCTD UBAHUS:
1 pa3 B 2 Mecsina

JKypHas 3aperucTpupoBan
Komurerom PD 1o meuarn
15.12.1994

(Perucrpannonnbiii No 013128)

Tpechuxe DOL: 10.22416,/1382-4376

Wudopmarnus o xxypHase
nHaxozaurcs B Mnrepnere
Ha caiite www.gastro-j.ru

Pepakiust: editorial@gastro-j.ru
127282, Mocksa,

Crynénbrii ipoesp, 4-2-37
+79031926919

JKypnan Bxoaut B Ilepedenn
Be/LyIIMX HAYYHBIX JKyPHAJIOB

n nzganuit BAK Munncrepcrsa
obpasoBanusi 1 Hayku Poccun,
B KOTOPBIX JIOJKHBI GBITh

oIy 6JINKOBAHbI OCHOBHBIE
Hay4yHbIE PE3yJIbTaTbl
JluccepTalii Ha couckaHue
YUEHOIl CTEeNeHN JOKTOPa HayK

JKypHasn OTKpPBITOrO J0CTYIIA,
BrJyouen B DOA]J

Marepuasibl )KypHaIa Pacipo-
CTPAHSIOTCS 110 JIMIIEH3UN
Creative Commons
Attribution-NonCommercial-
NoDerivatives 4.0 License.

OrnevaTtano: tunorpadust

00O <«ITewarnsrit Jom»,127550,
Mocksa, yu. [Ipannmnukosa,
n. 19A, ctp. 4

Tupax: 2000 k3.

© Poccuiicknii KypHAI racTpo-
3H'l‘ep0ﬂ0[‘l/ll/l, TeraToJiorumn,
KosonpokTosorun, 2026
TToamucano B meuarb: 30.4.2026

«Poccuiicknil skypHaJ TaCTPOIHTEPOJIOTHH, TelaTOJOTNH, KOJIOMPOKTOJOTUNY SIB-
JisieTcs o(pUIMATbHBIM HAYYHBIM m3aaHueM OOIepoccuiicKoil 06IIecTBEHHON opra-
Huzanun «Poccuiickast ractpoaHTeposioTniyeckas acconuanusgy». Mudopmannio o 1e-
Jpax, crpykrype u gearenbnoctu PI'A cM. na caiite www.gastro.ru.

[Taptrepamu «Poccuiickoro KypHajJa TacTPO3HTEPOJOTHH, TelaTOJOTHH, KO-
JIOIIPOKTOIOrun» sBjsiiorcss O61repoccuiickas o6lecTBeHHass opranusanust «Poc-
cuiickoe o6mecTso mo maydenmio nedenn» (POTIINII; https://rsls.ru) u Hayu-
HO€ COOOIIECTBO MO COAENHCTBHUIO KINHUYECKOMY M3YUYEHHI0 MUKPOOMOMA YesIoBeKa
(HCOMUM; https://merbm.com).

[Temp «Poccwiickoro skypHaja TaCTPOSHTEPOJIOTHH, TelaToJOTHH, KOJOIPOKTOJIO-
> — OOECTIEYNTh YnTaTeIell aKTyaJIbHON 1 JJOCTOBEPHOI MHMOPMaIeil B 06JacTi
TacTPOSHTEPOJIOTHH, TENaTOJOTUH, KOJOMPOKTOJOTUN, a TaKKe CMEKHDIX KJIMHUYe-
CKUX U (PyHJAMEHTAJIbHBIX AUCHUILVINH. sKypHas paccuuTaH He TOJbKO Ha CIIEIH-
AJIMCTOB-TACTPOIHTEPOJIOTOB, A6OMUHATIBHBIX XHPYPIOB, KOJOIPOKTOJIOTOB, Bpayeii-
9H/IOCKOMKCTOB, HO W TEPAIeBTOB, IeAUaTpoB, Bpaueil obieil npaktuku. OG30pbl,
OPUTHUHAJIbHBIE MCCIEIOBAHMS, KIMHIYECKIE HAOMIOMAEHUS TIPE/ICTABIISIOT HOBEHIIIHE
JIOCTIKEHMST TAaCTPOIHTEPOJIOTUN 1 MPAKTUYECKUH OIBIT ANATHOCTUKHU 1 JIEYEHUS 3a-
6OJIEBAHWIT JKEJTyIOYHO-KUIIEYHOTO TPAKTA, TIEYeHN U TOJKETYI0YHON JKeTe3bl.

Henp «Poccuiickoro sxypHaja TacTPOIHTEPOJIOTUH, TEMATOJJOTUU, KOJOIPOKTOIO-
rUi» — IMPEIOCTABUTH BpauaM OObEKTHBHBIE HCTOYHUKY MH(MOPMAIMN JJIsS HETIPEPHIB-
HOTO MOCJEAUIIIOMHOTO 06pa3oBaHusi, B TOM 4ucJ/e Oarofaps mapraeperty ¢ Hammo-
HAJIBHOI MIKOJIOH ractposuTeposiorn, rematoiornn PTA (www.gastrohep.ru).

«Poccuiicknii KypHaJa TacTPOIHTEPOJIOTHH, TENaTOJOTHH, KOJOMPOKTOJOTIN>
myOIUKYyeT IS O3HAKOMJIEHHMS NMIMPOKOW MeIMIMHCKON ayantopun KimHnveckue
pexomenmaiuu Poccuiickoil TacTPOIHTEPOIOTUYECKON aCCOIMAIUN M0 BEIEHUIO Ia-
IIEHTOB C PA3JIMYHBIMU 3260/I€BAaHISIMU OPTAaHOB NHUIIEBAPEHNs, pa3pabaTbhiBaeMble
1moj1 aruioii MuHucTepcTBa 3/ipaBooxpanenuss Poccun.

«Poccuiicknii )xypHaJ TaCTPOIHTEPOJIOTHH, TEMAaTOJIOTUH, KOJOMPOKTOJIOTUN> W3-
JIAaeTCsT Ha PYyCCKOM sI3bIKe W TIpeJHa3HavyeH /i Bpadeil B Poccuiickoit Depepannn,
crpadax CHI u Bo BceM Mupe. MbI 1epeBoM Ha aHTJNNHCKUH SI3bIK HE TOJbBKO
abCTPaKThl, HO W cojlepKanue Tabauil U pucyHkoB. ;KypHuan npuHumaer K my6Jin-
Kalli¥ PYKOIIUCH, IIPUCJIAHHbIE HA aHTJIMIICKOM $I3bIKe, U MBI IIAHUPYEM YBEJIUYUTD
YUCJ0 MyOTMKAIUI HAa AHTJUICKOM SI3bIKE JIJISI IPUBJICYEHUST MEKIYHAPOIHON Me-
JINIIMHCKON YMTATETbCKON ayANTOPHH.
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denpoii poneEBTHKN BHYTPEHHUX (OJI€3HEN, TACTPOIHTEPOJIOTHH M TE€NATOJOTUH, [IU-
PEKTOP KJIMHUKU MPOIEJEBTUKE BHYTPEHHUX O60JIe3HEil, racTPOIHTEPOJOTHH M TelaTo-
gormn uM. B.X. Bacmrenko, @T'AOY BO «IlepBorii MoCKOBCKHIT TOCYJapCTBEHHBII
MeanumHckuii yausepenter uM. .M. CeuenoBa» (CeuenoBckuii Yuusepceuter) MuHM-
crepcTBa 3/paBooxpanenns: Poccuiickoit Meaeparun, Mocksa, Poccus
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kadenpoit rocnmrambHolt Tepam, DITBOY BO «IlepMckuii TocyapcTBEHHbBIN Me/Iu-
LIUHCKMIT yHUBepcuTeT uM. akajgemuka E.A. Baruepa», [lepmb, Poccus
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Vuusepcurer), Mocksa, Poccus



Pedaxkuuonnasn xoanezus

ByarakoB Cepreii AsekcanapoBud — /.M.H., npodeccop
kadeapor racrposrreposorun D/IIO, mnpodeccop kade-
Jpbl GuoMenuimHCKuX ucciaegoannit MB® DIBOY BO
«Poccutickui HaIMOHAJIbHDIN MCCIe0BATEIbCKUI
MeaunHcekuit yauepcurter uMm. H.W. IluporoBa», Mocksa,
Poccuga

I'puropssn dayapa paumeBny — ma.M.H., npodeccop, Ha-
YUHO-UCCJIEI0OBATEbCKIN UHCTUTYT KypOPTOJIOruu u (pusu-
YecKol MeauinHbl, EpeBan, ApMeHus

[emypa Tartpsina AjlekcaHapoBHa — [.M.H., ipodeccop, -
pekrop Mucruryra KanHmueckoit Mopdooruu u mudpoBoit
natosormn AIAOY BO «llepsorit MockoBcknuii rocymap-
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Llenb: paccMOTpPeTb COBPEMEHHbIE MPeaCTaBEHNS O PO KALLEYHOM MUKPOOUOTEI B NATOreHe3e pa3BUTUS CUH-
Apoma pasgpaxeHHoro kiwedHvka (CPK), TpeBOXHbIX U AeNPEeCCUBHBIX PACCTPOMCTB, a Takke NPeacTaBUTb MaTe-
puanbl OKCNEePTHOrO COBETA, KOTOPLIN cocTosincs 19 anpensa 2025 . B Mockse.

OCHOBHbIE MOJIOXEeHUs. BeposTHbIM 06beauHsAoWMM dakTopom pa3dsutus CPK, TPEBOXHbBIX U OEeNPECCUBHBIX
paccTPOMCTB SIBMSIETCS U3MEHEHME COCTaBa KMLUEYHON MUKPOOMOTHI, KOTOPOE MPUBOAUT K HAPYLLUEHWO Hepo-
9HAOKPUHHBIX, UMMYHHbIX 1 METaBONNYECKNX CUMHANBbHBIX MyTEn B3aMMOOENCTBUS MeXAY KULLEYHUKOM U rOf0B-
HbIM MO3roM (KOMMOHEHTOB OCU «KULLIEYHUK — MO3r»). KnieyHas MMKpobuoTa nrpaet KOOPAMHUPYIOLLYIO POSb
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B nogaep>XxaHmm Gu3nosiormyeckoro NoCToOAHCTBA OAaHHbIX MyTen, O4HAKO Npu HapyLleHUW ee cocTaBa peannsy-
I0TCHA MATOrEHETUYECKNE MEXAHU3MbI, Beaylme K COYeTaHHOMY pa3BuTuio kak CPK, Tak n TpeBOXHbIX 1 Aenpec-
CUBHBbIX pacCTponcTB. COBPEMEHHbIE AaHHbIE MOKa3anu, 4To y naumeHToB ¢ CPK, a Takke y cTpagalLwmx AaHHbIMU
paccTpoicTBamu 60J1bHbIX HABI0AAETCA OAHOHAMNPAaBIEHHOE U3BMEHEHWE COCTaBa KULLIEYHOM MUKPOOUOTI, Xapak-
TEPUIYIOLLIEECS CHUXEHMEM YNCTIEHHOCTU BakTepuin poaa Bifidobacterium, 4To npeanonaraeT Ux KYeByio PoJib
B MaToreHese JaHHbIX 3aboneBaHuii. MNaTtoreHeTnyeckn 060CHOBaAHHOW TepaneBTUYECKOW cTpaTerver npyu coyeta-
HUM CPK 1 ncuxmyecknx paccTpocTB NPEeACTABSETCS B TOM YUCTIE KOPPEKLIMS COCTaBa KULLEYHOM MUKPOOUOTHI
C NMOMOLLBIO LUTaMMOCHEeLMDUYECKNX NPOOUOTUKOB, coaepXKalLumx npeacrasurteneil pona Bifidobacterium. LUtam-
Mbl Bifidobacterium longum 35624 v Bifidobacterium longum 1714 npoaeMOHCTPMPOBaM CBOKO KIIMHUYECKYIO ad-
GEKTUBHOCTb B YMEHbLUEHUM BbIPAXXEHHOCTU cumnToMoB CPK, TpeBoru n genpeccun.

BeiBoA,. HasHaueHne koMbuHaLmm npobuoTnyecknx wrammos Bifidobacterium longum 35624 v Bifidobacterium
longum 1714 naupeHtam ¢ CPK, B TOM 4yncne ¢ KoMOpOUOHBIMU NCUXMYECKMMWN PACCTPONCTBAMU, SBASIETCS KIUHN-
yeckn 060CHOBaHHbIM. KOMOUHaLMS faHHbIX LUTAMMOB MEPCMNEKTUBHA AN BKIIIOYEHUS B KIIMHNYECKME PEKOMEHAA-
LM NO BEOEHMIO NAUMEHTOB C CUHAPOMOM pPa3fpaXKeHHOro KULeYHVKa, NCUXUYECKMM U NMOBEeOEeHYECKMMU pac-
CTpONCTBaM.

KnioueBble cnoeBa: kuiieyHas MMKpobroTa, MUKPOBMOM, OCb «KMULLEYHUK — MO3r», TPEBOra, AENPECCUS, NMCUXMNYE-
cKue paccTpoincTBa, NpobuoTukn, Bifidobacterium, Bifidobacterium longum 35624, Bifidobacterium longum 1714
KoH®nukT nHrtepecoB: OKCNEPTHbLI COBET COCTOSANCS NPU OPraHn3auMOHHON nogaepxke dapmMaueBTUYECKON
KOoMnaHum «bnokoaekc».

Ana umtupoBaHua: VealwwkuH B.T., Jlnussan M.A., Abaynranunesa .., Anekceesa O.[1., Anekceerko C.A., bakynuHa H.B., Bapa-
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ckasa W.J1., NanvHa T.J1., MacnenHukos P.B., Ma3uH PI., NepekanvHa M.B., LLeaHoB A.M., YnbsHuH A.U. CoveTaHne TPEeBOXHO-
ro 1 OEenpecCcrBHOrO PaAcCTPOMCTB Y NaUVEHTOB C CYMHAPOMOM Pa3ApaxXeHHOro KULLEYHMKa (0630p nuTepaTypbl U pe3osiiouuns
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Aim: to review current understanding of the role of intestinal microbiota in the pathogenesis of irritable bowel syndrome

(IBS), anxiety and depressive disorders, and to present the materials of the Expert Council, which met on April 19, 2025,
in Moscow.

Key points. A likely unifying factor in the development of IBS, anxiety, and depressive disorders is a change in the compo-
sition of the intestinal microbiota, which causes disruption of neuroendocrine, immune, and metabolic signaling pathways

of interaction between the gut and brain (components of the gut-brain axis). The intestinal microbiota plays a coordinating
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role in maintaining the physiological constancy of these pathways. However, when its composition is disrupted, pathogenic

mechanisms are activated, leading to the combined development of both IBS and anxiety and depressive disorders. Recent

data have shown that patients with IBS, as well as those suffering from anxiety and depressive disorders, exhibit a unidirec-
tional change in the composition of the intestinal microbiota, characterized by a decrease in the number of Bifidobacteri-
um bacteria, suggesting their key role in the pathogenesis of these diseases. A pathogenetically substantiated therapeutic

strategy for the combination of IBS and mental disorders includes modifying the gut microbiota using strain-specific pro-
biotics containing Bifidobacterium type species. Bifidobacterium longum 35624 and Bifidobacterium longum 1714 strains

have demonstrated clinical efficacy in reducing the severity of IBS symptoms, anxiety, and depression.

Conclusion. Prescribing a combination of Bifidobacterium longum 35624 and Bifidobacterium longum 1714 probiot-
ic strains to patients with IBS, including those with comorbid mental disorders, is clinically justified. This combination

of strains holds promise for inclusion in clinical guidelines for the management of patients with irritable bowel syndrome

and mental and behavioral disorders.

Keywords: gut microbiota, microbiome, gut-brain axis, anxiety, depression, mental disorders, probiotics, Bifidobacteri-
um, Bifidobacterium longum 35624, Bifidobacterium longum 1714
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19 anpena 2025 r. B MockBe 1071 IIpe/ICeaTeIbCTBOM
[JIABHOT'O BHEIIITATHOIO TaCTPO3HTEPoJIora MUHNCTEPCTBA
3apaBooxpanenusi Poccuiickoit Denepariu, axajaeMu-
ka PAH, n.m.H., mpodeccopa B.T. MBamkuna cocro-
SITOCh  3ace/laHie IKCIEPTHOTO COBETa, TOCBSIIEHHOE
0OCY3KJIEHUIO TTPOOJIEMbI COYETAHUSI TPEBOJKHBIX W Jie-
MIPECCUBHBIX PACCTPOICTB y TMAIMEHTOB C CHHIAPOMOM
paspaskeHHOro KullledHuKa. B paboTre 3KCIEPTHOro
coBeTa TakKsKe MPHWHSJIN yYacTHe TJIaBHBbIE BHEIITATHDIE
racTposHTEPOJIOTH (eJlepalbHbIX OKPYroB Poccuiickoii
Ddeneparmn u Jugepsl MHeHust. OpraHuzatopaMu Me-
porpusitiisi - BbicTyrmiin - CedeHOBCKUIT Y HUBEpCHUTET
n Hayunoe coo011ecTBO 10 COAEUCTBUIO KINHUYECKOMY
u3yueHuto MuKkpoGroma yesoeka (HCOMM).

B pamkax OxkcreprHoro coBera ObLIM IPECTAB-
JIEHBI JIOKJIQJ(bl O COBPEMEHHBIX B3TJISJaX Ha POJIb
KHUIIEYHOW MUKPOOUOTHI B MATOT€HE3e CHHAPOMA pas-
npakennoro kumrednnka (CPK), TpeBokHBIX U Je-
MPECCUBHBIX PACCTPOICTB, a TaKKe PACCMOTPEHDI O
XO0/Ibl K ONTUMHU3AIUN Teparun JaHHbIX 3a00JI€BaHU.

Hoxnayn akagemuka PAH, npodeccopa, a.M.H.
B.T. Upamkuna n a.m.H. E.A. IloxyakToBoii 6oLt
MOCBSIIEH aKTyaJTbHBIM MPEICTABIEHUSIM O KIIOYEBBIX
MU3MEHEHHUSIX COCTaBA KUIIEYHOH MUKPOOGUOTBHI y HAI-
entos ¢ CPK.

CUHAPOM pas3[pa’kKeHHOTO KUIIeYHHKA — XPOHU-
yeckoe QYHKIMOHATbHOE 3ab0JieBaHne KUINEYHUKA,
npu KOTOPOM GOJIb B JKMBOTE CBsI3aHA C JiedeKary-
eil, M3MeHeHUEM 4YacTOTbl W Xapakrepa crymna [1].
Cospemennbie nccienoBanus maroreaesa CPK B 3Ha-
YUTETHHON CTENeHW COCPEIOTOUEHbI HA KOHIIEIHH
HapyIIeHUs] B3aUMOCBSI3U MEXK/y KHUIIEYHUKOM, IHTE-
pambnoii (9HC) u LeHTpaabHONH HEPBHOW cHCTEMaMU
(ITHC), BbI3BaHHOIO U3MEHEHMEM COCTaBa KUIIEYHOI
MUKPOOHOTHI [2].

Pactymmii mHTEpec K 3HAUMMOCTU KHINEYHOH MU-
KPOOUOTDHI [IJIST 3[JOPOBBST UEJOBEKA U TOUCK CITEIH-

(pmyecknx uszMenenuii ee (GYHKIMOHATIHHOIO IOTEH-
mnasa npu CPK m gapyrmx xpoHmuyecknx HemHQeK-
IIUOHHBIX 3a60JIEBAHUSX CIIOCOOCTBOBAJIM PA3BUTUIO
METOJIOB aHAJIM3a MUKPOOHOTO COCTaBa TOJCTOM KHII-
ku. Ha cerogusimuuii jgenb HauboJiee pacrpocrpa-
HEHHBIMH METOJ[aMU OIEHKN KHIIEYHOH MUKPOGUOTHI
B KJIMHWYECKUX uccyeqoBanusx y namuentoB ¢ CPK
ABasioTcs nonuMepastas nendas peakius (ITIP),
cekBenupoBanune Mukpo6uoit 16S PHK B o6pasiax
Kaja, a Takke aHaams Gombmux ganabix (big data)
¢ npuMeHeHneM MamuHHoro oOyvenus [3, 4]. Oxnaxo
WHTEPIpPETAIUsT TIOJYYEHHbIX Pe3YyJbTaToB Tpeldyer
OCTOPOKHOCTH W ydeTa MHOTOYHMCJIEHHDBIX MEeTO0JI0-
IMYECKUX aCHEeKTOB.

Hampumep, pe3y/abTaThl CHCTEMATHYECKOTO 0630pa
22 CpaBHUTEIbHBIX WCCIEIOBAHUN TPOIEMOHCTPUPO-
BAJM CTAaTUCTUYECKHM 3HAUMMBIE OTJHYMS COCTABAa KH-
HIeYHOI MUKPOOHOTHI y ranneHToB ¢ CPK oT 310poBbIX
UCTIBITYEMBIX: CHIDKEHHWE YNCJIEHHOCTH TPeICTaBH-
teseit pogoB Bifidobacterium n Faecalibacterium,
a TakKe TMOBBINIEHNE YHCJECHHOCTH TIPEACTaBUTENEN
cemeiictBs Lactobacillaceae w Enterobacteriaceae.
OHAKO METOMOJOTHYECKOe KAdyeCTBO MHOTHUX BKJIIO-
YEHHBIX B 0030p HCCJIE/0BaHUN OBLIO HEBLICOKUM:
HU OJHO HWCCJe0BaHue He ObLIO MYyJIbTHIEHTPOBBIM,;
TOJBKO B 60 % paboT rpymibl ObLIH COMOCTABUMbI
Mo TOJly W BO3PACTy; METOJ CEeKBEHHpPOBaHMS Gak-
tepuasnbroii 16S PHK npumensicst jumib B 45,8 %
CJIyvaeB; JIUIIb B OJHOM WCCJEIOBAHUHU TIPUMEHSIICS
criernoii Meros aHaausa o6pasnoB [3]. Ilomydennbre
JlaHHble ObLIN JIONIOJIHEHBI pe3yJibTataMu 0oJiee Mo3/1-
HETO CHCTEMATHYecKOro 0630pa, c(hOKYyCHPOBAHHOTO
Ha 5 MCCJAEOBAHUSAX C MPUMEHEHWEM CTaHAAPTU3HPO-
BaHHOTO 110 Habopy npaiimepos IT11[P-recra « GA-map™
Dysbiosis Test». Pesyabrar Tecta MHTEPIPETHPOBAJ-
Cs ¢ TIOMONIBIO ABTOMATHU3UPOBAHHOTO AJIrOPUTMA
B BHUJe «WH/EKca aucOno3a» — MOKa3aTesss CTErmeHN
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OTKJIOHEHUS KOJMYEeCTBA H3Y4aeMbIX MHUKPOOHBIX
TAKCOHOB B HCCJeayeMoM o0pasile OT pedepeHCHBIX
3HAUEHU, XapaKTePHDbIX s 3J0POBON  MOIYJIs-
nun. PegymbpraTbl 0630pa TPOJAEMOHCTPUPOBAIN TIO-
BbIIIEHNE «HHAeKca ancéno3as y maiuento ¢ CPK
1 HEKOTOpbIe XapaKTepHble 0COOEHHOCTH COCTAaBAa UX
KHUIIEYHOH MUKPOOMOTBI: YBeJHUYeHUe YHC/Ia Mpe/cTa-
Buteneii tuma Proteobacteria, pomos Pseudomonas
u Dorea, a Tak:ke yMeHbIlleHUEe KOJINYeCTBA GaKTepuii
tuna Actinobacteria 3a cuer mnpeicTaBuTesell poja
Bifidobacterium. OpHako W B 3THX HCCJIE€AOBAHUIIX
COXPAHSINCh METO/IOJIOTUYEeCKe OTPAHWYeHUus, Ka-
caloluecs: penpe3eHTaTUBHOCTH TPYIIL: B OJHOM MHC-
CJIeTOBAaHWH CPEJHUI BO3PACT TAIMEHTOB OCHOBHOM
IPYIIIBI IPEBBINIAJT TAKOBOW y MHAIMEHTOB TPYIIIbI
KOHTPOJISI; B JIBYX HCCJEIOBAHUSX B TPYIIE Maly-
entoB ¢ CPK 06buL1o HepaBHOE KOJIMYECTBO MY>KUMH
U SKEHIIIH; elle B JBa UCCAeI0BAaHUS OBLIN BKJIIOYEHDI
ToJIbKO Tarentel ¢ BapuantoM CPK ¢ mpeoGrananu-
eM juapen [4].

B nacrogiee BpeMsa He cOpMyJIMPOBaHbI YeTKHE
KPUTEPUH HOPMAJTBHOTO COCTaBA KHUINEYHOH MUKPO-
6UOTBI, YTO 3aTPyJHSIET KPUTHYECKYIO OIIEHKY ero
napywenuit y nanuenros ¢ CPK B kimnuueckoii
npaxkTuke. Bo MHOTOM 9TO 06YC/IOB/IEHO OTCYTCTBUEM
CTaH/IAPTHBIX METOJIOJIOTHYECKUX TOAXO/I0B K aHaJU-
3y MHKpPOGHOTO cocrtaBa TOJCTOH Kuiku. [lormbiTka
Pa3penmuThb CHOPHbIE BOMPOCHI W CUCTEMATH3NPOBATDH
HOPUHIUIBI M3y4eHUsT MUKPOOMOTHI 4esoBeKa OblLia
npexnpuasaTa B 2025 T. B KOHCEHCyce MYJIbTH/INC-
nunanHapHoii rpynmnbst akcreproB u3 CIIIA, Kwuras,
WNapansnsa, Kanaaer m crpan EBpombr. OrcnepTsl oOT-
MeTHJIM, 4TO HanboJiee MH(POPMATUBHBIMU METOJAMU
OTIEHKN MUKPOGHOTO COCTaBa B HACTOSIIEE BpeMs
cayskar cekBeHupoBaHue OGakrtepuasnbHoil 16S PHK
U TIOJHOTEHOMHOE CEKBEHHDOBaHWE, B TO BpeMs

Kak npuMeHeHue MysabtuiiekcHoit IIIP u anamu-
3a GaKTepPUAJbHBIX KYyJbTYpP MaJouH(POPMATHBHO
JUTSL 9TUX TieJieii, HeCMOTPsI Ha TIOTEHINATbHYIO T10JIb-
3y JAHHBIX METOMOB [J].

Takum 06pa3oM, HAKOILIEHHbIE K HACTOSIIEMY Bpe-
MEHH CBeJICHHS YKa3bIBAIOT Ha CHIDKEHUE YHCJIEHHO-
ctu npejcrasuresieil poga Bifidobacterium B cocra-
Be KHUIeYHOoi MUKpo6uoThl naimentoB ¢ CPK. Tem
He MeHee [IJIs1 PACIINpeHus MPeJCTaBIeHUiT O maTore-
He3e 3a60JIeBaHNs HeOOXO0/IUMO JaJIbHellTee n3ydeHme
COCTaBa KHUIMEYHOW MUKPOOGMOTBI Y JAHHOW T'PYIIIIBI
GOJTBHBIX C TIPUMEHEHUEM CTaH/IaPTH3UPOBAHHBIX Me-
TOJIOB €r0 aHaJH3a.

[Tponoskast TeMy HapyIIEHUSI COCTaBa KHUITEYHOI
Mukpo6uorel, A.M.H. [I.B. PomanoB npusen cospe-
MEHHbIE TPe/ICTaBIeHnss 06 0COOEHHOCTSIX MUKPOOHO-
r0 COCTaBa TOJICTOW KHUINKH y TIAIMEHTOB C MCHXUYe-
CKMMU 3200JICBAaHUSIMU.

PassuTue opranmaMa 4desoBeKa B IIOCTHATATHHOM
Mepruo/ie XapaKTepPU3yeTcs JABYMSI TECHO B3aUMOCBS-
3aHHBIMU ¥ BbICOKOJMHAMUYHBIME IPOIECCAMU: CO-
3PEBAHUEM CTPYKTYP TOJIOBHOTO MO3ra W CTaHOBJIE-
HUEM cocraBa KuliedHoii Mukpo6morsl. C MoOMeHTa
KOJIOHU3AIMK TOJICTONH KHUIIKWH MHUKPOOMOTA BBITIOJ-
HSIET BKHYIO PETYJISATOPHYIO POJib B (POPMHUPOBAHUK
HEHPOHHBIX IieTlell TOJIOBHOTO MO3Ta, BBICTYIAst KOOP-
JITHATOPOM YPOBHsI HEIPOTPAHCMUTTEPOB B KPOBOTO-
ke u crpykrypax [ITHC [6].

CoBpeMeHHble HayuyHble [AHHbIE CBUIETEIbCTBY-
0T O TECHON MATOT€HETHYECKON CBSI3M MEX/y Ha-
PYLUIEHUSIME KUIIIEYHONH MHUKPOOMOTBI U PA3BUTHEM
pana mcuxmyeckux 3aGoseBanuii. [locToBepHbIE W3-
MeHeHHsT MHMKPOGHOrO COCTaBa HA Pa3HBIX TaKCO-
HOMUYECKMX YPOBHSIX ObLIM BLISABJEHBI Y TIAIHEH-
TOB, CTPAJAIONIMX [EMPECCUBHBIMU PAaCCTPOICTBAMH,
MCUXOTHYECKUM COCTOSTHHEM, 3o peHmei,

Ta6./mua. OcHOBHbBIE U3MEHEHNS COCTAaBA KHUIIIEYHOI MHKpOéI/IOTbI Y HalMeHTOB C IICUXUYECKUMU 3a-

60JIeBaHUAMU
3a6o.sieBaHue M3Menenus: yucJa npeacTaBuTeNeii KUIIEYHOH MHKPOOHOTHI
Tenpeccus 1 Bacteroidetes, Proteobacteria, Actinobacteria, Enterobacteriaceae, Alistipes
P | Faecalibacterium, Bifidobacterium, Lactobacillus
1 Coriobacteriaceae, Prevotella, Succinivibrio, Collinsella, Megasphaera, Klebsiella,
[usodpenus Methanobrevibacter, Clostridium
| Blautia, Coprococcus, Roseburia
Bunonsproe 1 Bacteroides, Actinobacteria, Coriobacteria
PacCTpoNCTBO | Faecalibacterium, Roseburia, Alistipes
Bosesub 1 Bacteroides, Roseburia
[TapkuncoHa | Blautia, Coprococcus, Dorea, Oscillospira, Akkermansia
1 Streptococcus, Clostridiales, Comamonadaceae, Akkermansia, Rhodococcus, Oscillospira,
Paccrpoiicrsa Desulfovibrio, Burkholderia, Collinsella, Corynebacterium, Dorea, Lactobacillus
AYTUCTHIECKOTO | Firmicutes, Faecalibacterium, Ruminococcus, Proteobacteria, Fusobacteria,
CIIEKTpa Verrucomicrobia, Bifidobacterium, Neisseria, Alistipes, Bilophila, Dialister,
Parabacteroides, Veillonella
Boesin 1 Blautia, Phascolarctobacterium, Gemella, E. coli, Shigella
Asbirreiimepa | Ruminococcaceae, Turicibacteraceae, Peptostreptococcaceae, Clostridiaceae,
Mogibacteriaceae
Hepsnast anopekcusi |1 Methanobrevibacter smithii
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OUTIOJITPHBIM paccTpoiicTBOM, 6oJie3nblo [lapkuncona,
PacCTPONCTBAMH ayTUCTHYECKOTO CIEKTPA, OO0JE3HBIO
Asbireiimepa n HepBHOI aHopekcueil (ta6.) [7—11].

HecMmoTpst Ha pasyimuus BBLISBJICHHBIX M3MEHEHU
MUKpoOHOTrO Tpoduisi, obieil uX XapaKTepucTHKON
SBJISIETCSI CHIDKEHUE YHCJIa MUKPOOHBIX Ipe/ICTaBUTe-
Jieit, Mo//iep>KUBAIOIINX TTPOTUBOBOCIIATUTENbHBIN UM-
MYHHBIIl OTBET W CHUHTE3WPYIOINX Pa3JIUYHbIEe HEHPO-
MeauaTopel (Hampumep, godamuH, TpunTohaH U ero
NPOM3BOIHBIE, KaTeXOoJaMUHbI n apyrue). Tem e Me-
Hee MeTaaHaJM3bl HA CETOJHSIIHUI [leHb He oGHapy-
JKUBAIOT YHUKAJIbHBIX, CHETM(MUIHBIX IS OTAETbHBIX
MCUXUYECKUX PACCTPOICTB, HM3MEHEHUN B cocTaBe
KHUIIEYHON MUKPOOGMOTBI, HECMOTPS Ha Hajanmune yo6e-
JINTEJBHOTO TEOPETHYECKOro 060CHOBAHUS TaKOW CBS-
3u. Hampumep, MeTtaanamms 34 WCCIeTOBaHUN THIIA

«CJlydaii — KOHTPOJIby», BRJO4YUBIIMI 1519 nanumen-
TOB C PA3JUYHBIMU TMCUXWUYECKUMH PACCTPOIICTBAMU
(TsKENI0E  IEPECCUBHOE  PACCTPONCTBO,  GUIIOJAD-

HOE PACCTPOICTBO, TMCUX03, MHU30(PEHUs], HEPBHAS
AHOPEKCHS, TPEBOXKHOE,  00CEeCCUBHO-KOMITYJIbCUB-
HOE, TMOCTTPABMATHYECKOE CTPECCOBOE PACCTPOICTBO,
CUHJPOM JieDUIUTA BHUMAHUS U THIEPAKTUBHOCTH)
n 1429 7uil KOHTPOJBHOW TPYTIIBI, BBISBHJ OOIIYIO
TEHAEHINIO K CHUKeHuio anabda-pasnoobpasus (Bu-
JIOBOTO GOTaTCTBa) KUINEYHOIT MUKPOOMOTBI B IPYIIIE
MAIMEHTOB, OJHAKO CTATUCTHYECKU 3HAUYMMOE CHUXKe-
HUe GbLTO TOATBEPIK/IEHO TOJIBKO IS TOJTPYTITBI JIHIL
¢ O6uUmoMSIpHBIM pacctpoiicTBoM. OO1ne 3aKOHOMEp-
HOCTH M3MEHEHUsT MHUKPOOHOTO COCTAaBa TOJICTON KHIII-
KU ObLIN OOGHApY’KEHDbI TIPU GOJBITOM JIEMPECCUBHOM,
OUTIOJITPHOM, TPEBOKHOM PACCTPONCTBAX, TICUXO03€
n mm3odpeHnn: CHUXKEHUe [0 OGaKTepuil pPoJ/IoB
Faecalibacterium n Coprococcus, a Takske HOBbBIIIe-
Hue uucsia npejcrapureneil Eggerthella [12].

Bosee mozanmii cucreMarnyeckuii aHa u3, o6beIn-
HUBIIMNA JaHHBIE 24 WCCAeIOBAHII OOJIBIIOTO JIETpec-
CUBHOTO PACCTPONCTBA, 7 MUCCJAEOBAHUE GUTIOJISPHOTO
paccrpoiictBa 1 15 uccaegopanuii musodperun (Bcero
2510 naruentos n 2407 3/0POBBIX YYaCTHUKORB), TIPO-
JIEMOHCTPUPOBAJ aHAJOTUYHbIE Pe3YJbTaTbl, OJHAKO
oOpaTuJl BHUMaHWe Ha GoJjiee BBICOKHE YPOBHH Ipefl-
craButeseil Lactobacillus y nanueHToB ¢ JaHHBIMI
neuxudeckuMu paccrpoiictBamu [9]. K coskamenuto,
B 000MX BBINIEYKA3aHHbIX MeTaaHAJN3aX OTMedeHa
BBICOKAsI TETEPOTEHHOCTh M3y4YaeMbIX TOATPYII U Me-
TOJIOB aHa/IN3a MUKPOOGHOTO COCTaBa, YTO 3aTpPy/AHSET
WHTEPIPETAINIO MTOJYUYEHHBIX PE3YJIbTaTOB.

Pan wemaBHUX wHccieqoBaHUl ¢ TpUMeHEHUEM
MeH/ieTeBCKOI  PaHJIOMU3AINN  YKAa3bIBa€T HA KpH-
THYECKYIO POJIb OIIPeeJeHHBIX Ipe/cTaBuTeeil Ku-
NIEYHOI MUKPOGUOTBI B TMPEAYIPEXKICHUN Pa3BUTUS
MCUXUYECKUX PACCTPOMCTB, YTO OIpejeseT K HUM
ocoOblii Hay4yHbIll uHTepec. [IpuHIMT maHHOTO Me-
TOJla 3aKJIOYaeTcsl B YCTAHOBJEHUU IIpeJoJiarae-
MOHW TPHUYNHHO-CJEJCTBEHHON CBSI3W MEX/y TeHe-
TUYECKOH  TIPEPACIOJIOKEHHOCTBIO M Pa3BUTHEM
3a60JeBaHNIl TP BO3JEHCTBUM BHEIIHUX (PaKTO-
poB pucka. B HegaBHeM aHamm3e OOJBIINX JAHHBIX
¢ mpuMeHeHneM MeH/IeleBCKOl paHZoMU3ainu ObLIO

MMOKAa3aHo, 4To OoJiee BBICOKUII yPOBEHD B COCTaBE
KUIIEYHOW MHUKPOOMOTHI TIPEJCTABUTENEN ceMelicTBa
Bifidobacteriaceae (otnomenue mancos (OIII) —
0,90; 95%-ubI1ii moBepureabubli naTepBan (95% JA1N):
0,83—0,98), mopsaaka Clostridiales (OIII = 0,88;
95% I1: 0,81-0,95) wu poma Parasutterella
(01l = 0,75; 95% JIU: 0,64—0,88) cHukaeT puCcK
JIETIPECCUN Y TEHETUYECKH MPe[PACTIONOKEHHBIX JIUII.
B T0 5ke BpeMs TIOBbITIIEHHOE YHCJI0 GaKTePUil ceMelcTBa
Oxalobacteraceae (OIII = 1,78; 95% /1IN 1,24—2,56),
knacca Deltaproteobacteria (OII = 2,17; 95%
JU: 1,38—-3,40) um mopsaaka Desulfovibrionales
(Ol = 2,22; 95% JAN: 1,41—3,49), namportus, Xa-
PaKTepU3yeTcs BBICOKUM PHCKOM €€  Pa3BUTHS.
Taxsxke npeicrasurean nopsaka Bifidobacteriales
(om = 0,80; 95% JAM: 0,75-0,85) m poxa
Bifidobacterium (Ol = 0,79; 95% [IU: 0,74—0,84)
MIPOJIEMOHCTPUPOBAIN OTPUIATEJIbHYIO CBSI3b C PH-
CKOM TPEBOKHBIX PACCTPONCTB, B TO BpeMsl Kak ce-
MefictBo Lactobacillaceae (OII = 1,18; 95% JIU:
1,08—1,28) u nopsagok Clostridiales (Ol = 1,15;
95% JI: 1,05—1,27) — monoxurenbryio [13].

COBOKYIIHOCTD 3THX Pe3yJIbTaTOB CBU/IETEIbCTBY-
€T 0 TOM, YTO M3MEHEHUSI COCTaBa KUIIEYHOW MUKPO-
OUOTHI TECHO COMPSIKEHBI C PA3BUTHEM TICUXMYECKUX
paccTpoiicTB. XOTS YHUKAJIbHbIE TAaKCOHBI U GuoOMap-
Kepbl OCTAIOTCSl He BIOJHE WAEHTUMOHUITMPOBAHHBIMH,
ATUOJIOTUYECKAs POJIb OIPe/IEJIEHHBIX MPeCTaBUTeNeN
(nanpumep, Bifidobacterium) B passutun u npodu-
JIAKTUKE JJAHHBIX 3200JIeBAaHUIT 3aCTyKUBAET JlATbHEl-
IIETO M3YUEHHSI.

Ha ocHoBanmm 0630pa aKTyaJbHBIX JaHHBIX B [I0-
kaazge A.M.H. /[.B. PomanoBa n A.M. IllesnoBa 6bi1a
npejcraBiaena KoHneniusa komopéuanoctu CPK, rncu-
XUYECKUX ¥ MOBEEHUECKUX PACCTPOCTB.

CoBpeMeHHbIe UCCIIEI0BAHUS BBISBJSIOT BBICOKYTO
CTeTEeHb PACIIPOCTPAHEHHOCTH U MTMPOKUN CHEKTP TICH-
X09MOITMOHAJTbHBIX PACCTPOICTB Y TMAIIMEHTOB ¢ (DYHK-
IIMOHAJBHBIMU  3200JIEBAHUSME JKETYI0THO-KUIITETHO-
ro Tpakrta, npenmyniectsenHo nipu CPK. Hampuwmep,
B MeTaaHajau3ze 73 CpPaBHUTENbHBIX WCCJE/OBAHUN
PaCIPOCTPAHEHHOCTD TPEBOXKHOTO PACCTPONCTBA y Ma-
nuentoB ¢ CPK u 3/10pOBBIX HCIIBITYEMbIX COCTABU-
aa 39,1 % (95% JIN: 32,4—45,8) u 23% (95% JIU:
17,2—28,8), a menpeccuBHBIX paccTpoiicts — 28,8%
(95% JIN: 23,6—34) u 23,3% (95% JAN: 17,2—29,4)
COOTBETCTBEHHO. [Ipu 3TOM PUCK BO3HUKHOBEHUS yKa-
3aHHBIX Hapymenuil y namuenToB ¢ CPK okazamcs
B 3 pasa BbIle, YeM Yy JIUI[ TPYIIbl KOHTPOJIS: TIO-
KaszaTesib OTHOIIEHUSI PUCKOB Pa3BUTHUS TPEBOTH U Jie-
npeccun coctasua 3,11 (95% JIN: 2,43—3,98) u 3,04
(95% JAW: 2,37—-3,91) [14]. DT 3aKOHOMEPHOCTH
OBLIN  TIOJITBEPSK/IEHBI B WCCAEIOBAHUN THIIA <CJY-
yail — kouTposb» ¢ yuactueMm 160 manuenros ¢ CPK
n 200 310poBbIX Jull: 32 18 MecsieB cUMITOMBI TICHU-
XUYECKUX PACCTPOUCTB PasBUuch y 84,4 % marieH-
toB ¢ CPK u y 41,5 % HCIbBITYyeMbIX KOHTPOJbHOMN
rpymnmbl. Y namnestoB ¢ CPK, B otimume ot 370po-
BBIX YYAaCTHUKOB HCCJEIOBAHUS, CTATUCTUYECKU 3HA-
YUMO 4Yallle Pa3BUBAJINCh PEKYPPEHTHAS JeNpeccust
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(27,5 % vs. 16 % coorsercrBento; p < 0,05), reHepa-
JIM30BaHHOE TPEBOXKHOe paccTpoiictBo (30 % vs. 13 %
COOTBETCTBEHHO; p < 0,001) U TPeBOKHO-JEIPECCHB-
Hoe paccrpoiictBo (10,6 % vs. 2 % COOTBETCTBEHHO;
p < 0,001) [15]. Csenenusi o passutuun CPK y na-
IIMEHTOB C paHee [MArHOCTUPOBAHHBIMU MCUXHYECKH-
MU 3a60JieBaHUSIME, HA000POT, BeCbMa OrPaHUYEHHBI,
XOTS OT/eJbHbIe HAGJIIOAEHNS CBU/IETEIbCTBYIOT O Ha-
JIMYNU TaKoi B3anmMocBs3u [16].

[Ipuunnbl coyeranusi GYHKIMOHATBHBIX 3a60J€Ba-
HUIl JKesNyJI0YHO-KHUIIIEYHOTO TPaKTa W TICUXUYECKUX
3a00JIeBaHNIl OKOHYATEJbHO He W3BECTHBI, OJHAKO
penoaraeTcs MHOro(aKkTOPHDINA XapaKTep MX pas-
BUTHS. BakHoe BHUMaHWE Y/EJIE€HO T'eHEeTHYECKUM
JIeTEPMUHAHTAM JIAHHBIX NposiBiaeHnii. CoBpeMeHHbIe
reHOMHbIE MCCIIeZIOBAHUS naeHTuGUIMpoBaTH
127 mepekpecTHbIX TEHOMHBIX JIOKYCOB, aCCOIMHUPO-
BaHHbIX ¢ KoMopOuaHocThio CPK 1 ncuxuueckux pac-
crpoiictB. Ilpum 3TOM BbBISIBJEHDBI CHenupUIHbIE TaT-
TEPHbBI: 7 JIOKYCOB YHUKaJbHbI [iist coderanuss CPK
C TeHePATM30BAHHBIM TPEBOKHBIM PACCTPOICTBOM,
35 — paa komop6ugnoctu CPK u Gosbioro Je-
MIPECCUBHOTO PACCTPOICTBA, 27 JIOKYCOB XapaKTePHbI
st coueranns CPK ¢ GUIOJSIpPHBIM paccTpoiicTBOM,
a 15 JIOKyCOB acCcOIMMPOBAHBI C OJJHOBPEMEHHBIM Ha-
suyneM CPK wm musodpenuu. /lanubie reHbl peasiu-
3YIOT CJIOKHBIE (DYHKIIUY, YYaCTBYIOIUE B UMMYHHOI
peryJIsaIny, HeliPOHATBHON TIACTHYHOCTH W PAa3BUTHI
AMUTENNATBHBIX TKaHeH, Y4TO yKa3bIBaeT HA WX POJIb
B (popMUPOBaHNN BOCHANUTENBHOTO MMMYHHOTO OT-
BeTa, (DU3MOJIOTMYECKOI YCTONYMBOCTH HEPBHOW CH-
CTeMbl W TOJJIEP’KAHUA CTPYKTYPHOH I1€JOCTHOCTH
kuieyHoro Oapbepa [17]. Pesyabrarhl HeiipoBu-
3yaJIN3aIOHHBIX ~ MCCJEIOBAHNN  CBUAETENbCTBYIOT
0 B3aUMOCBSI3U MEXJY MOJIUMOP(PU3ZMOM HEKOTOPBIX
BBINIEYKA3aHHbIX TE€HOB M XapaKTEePHBIMH OCOGEH-
HOCTSIMU  (PU3HMOJIOTUN HEHPOHAJbHBIX CeTell, OTBe-
YaloNUX 3a BBICHIYI0 HEPBHYIO [€ATEIbHOCTb. Y Ta-
nnerToB ¢ CPK ommcanbl XapakTepHble OTKJIOHEHUS
B (pu3nosorndyHoM (QYHKIIMOHUPOBAHUYM HEHPOHHBIX
ceTell, TMPOSIBJSIONIMECS CHUXKEHUEM HUCXOJSIIETO
TOPMO3HOr0 KOHTpOJIa Goau (ocaabeBanue ceTn ore-
PaTHBHOTO TMOKOsI), yCUJEHHEM BOCHPHUATUS U 06pa-
6orkn addepentnoil nndopmayuy (TUIEPAKTUBHOCTD
CEHCOMOTOPHOMI CeTH), 4pe3MepHON OIeHKO#l CurHa-
JIOB YTPO3bI 3JI0POBBIO U HAPYIIEHUEM TePEKJII0YeHUS
MKy JAPYTMMH HEeHPOHHBIMU ceTssMu (rMIepakTHB-
HOCTb CETH «3HaunuMocTb») [18].

OtnenpHo oTMeueHo, uto mpu couvetanun CPK
U TICHX03MOIMOHATBHBIX PACCTPOICTB HAOTIOLAIOTCS
60Jiee BbIpasKeHHbIE H3MEHEHUST IIUTOKIMHOBOTO Mpodu-
Jig ¥ COCTaBa KUINEYHOH MUKPOOMOTBHI. Y MHAIUEHTOB
¢ CPK u TpeBOKHO-/1€TTPECCUBHBIMU PACCTPONCTBAMU
Ha6moiaercsi 6oJjiee BBICOKUI yPOBEHb B KPOBH IIPO-
BOCTIATMTENbHBIX 1MTOKnHOB (nutepaeiiknna (11L) 1B,
daxropa mekposa omyxomu (TNF, tumor necrosis
factor) o) m MeHbmIMiI — NPOTHBOBOCHANUTENBHO-
ro ruroknHa 1L-10 [19] no cpaBuenuio ¢ 60JbHBIMEI
tosibko ¢ CPK. Tlpu coueranun genpeccun ¢ CPK
B COCTaBe KHIIEYHOI MUKPOOUOTHI TAaKUX OOJbHBIX

6osiee BBIPAKEHHO CHIKEH YPOBEHDb IPeCTaBUTEENl
ponos Bifidobacterium, Sutterella, Butyricimonas,
Butyricicoccaceae UCGO009 n nobiiieHO 4ncao 6ak-
Tepuit poga Proteus [20].

CBoeBpeMeHHast JMArHOCTHKA ICHXO3MOINOHAJD-
HbIX Hapylenuii y mauuentos ¢ CPK BecbMa 3arpyi-
HUTEJbHA B IPAKTHKE Bpada-KJAnHUIMCTa. OCHOBHBIMU
WHCTPYMEHTAMHU [IJIS1 BBISIBJIEHUS JAHHBIX PACCTPOWCTB
CJIy’KaT PasJinyHble IMKAJIbI, WHTEPBLIO U CIIEIHAJIN-
3MPOBAHHbBIE TEPCOHANM3MPOBAHHBIE TOAXOABI (Heli-
POBU3yaIM3alusl MO3Ta, FeHOMHbIe U (hapMaKOreHOM-
HbBIE MCCIEJOBAHNSA, aHAIN3 GHOMAPKEPOB M JIPyTHE).
Hau6osee Ba;kHbIMU NIKAJIAMU B KITMHUYECKOHN TTPAKTH-
Ke ABJA0TCS [ocnuTanbHas mKkajga TPEBOTH U JleTpec-
cun (HADS, Hospital Anxiety and Depression Scale),
[lIkama Kparkoil tcuxuaTpudeckoii onernkn (BPRS,
Brief Psychiatric Rating Scale), Illkana pemnpeccun
Beka (BDI, Beck Depression Inventory), Illkana
caMoOlleHKr  ypoBHsI  TpeBoskHOCcTH — Crnmibeprepa
(STAI, State-Trait Anxiety Inventory), OmupocHuk
JUIS caMOAuarHocTHku Jgenpeccun maiuenta (PHQ-9,
Patient Health Questionnaire 9) u OnpocHux reme-
PaIN30BaHHOTO TPEBOKHOTO paccrpoiictsa 7 (GAD-7,
General Anxiety Disorder 7) [21].

B poxknane k.m.H. A.T. Bennamsuian Oblio 110/1-
YEpKHYTO, YTO KHITeYHass MUKPOGUOTA BBICTYMAET OJI-
HUM 13 KJIOYEeBBIX 3BEHbEB B IaTOreHe3e COYeTaHUS
(byHKITMOHATBHBIX  3200JIEBaHWIT  YKeJTyI0YHO-KHIITey-
HOTO TPaKTa U ICUXUYECKUX PACCTPOICTB.

B3anMocBsI3b MeKly KHUIIEYHHKOM U TOJOBHBIM
MO3TOM OCYIIECTBJISICTCS C TIOMOIIBIO CJOKHBIX Heil-
PO9HJOKPUHHBIX, UMMYHHBIX U MeTaGOJNYECKIX CHT-
HAJIbHBIX IIyTei, MOCTOSTHCTBO KOTOPBLIX KOOPJAMHHPY-
eTcsl KUIeYHoi MUKpoGuoToit [22].

B dopmupoBanuyn HepOIHAOKPUHHOTO CUTHAIb-
HOTO ITyTH y4acTBYIOT addepeHTHbIe U 3¢ PepeHTHbIe
neiipoust OHC u ITHC, a tak:xe cTpyKTypbl TOJOBHO-
TO MO3Ta W THUIIOTAJaMO-TUIIO(U3apHO-HAATOUECYHUKO-
Bast ocb. Bocxopane k ITHC u mucxoxgsaime xk OHC
CHUTHAJIBI, TIepe/alolecst 0 BOJOKHAM OIIy:KIA0Iero
HEpBa, 9HTEPAJbHBIX M CIUHAJbHBIX HEHPOHOB, II0-
BBINAIOT WJIN CHIDKAIOT AKTUBHOCTL TUMO(PU3APHO-
HA/IIIOYEYHUKOBOI OCH, YTO IPUBOAMT K M3MEHEHUIO
KOHI[EHTPAINN KOPTU30JIa B CHCTEMHOM KPOBOTOKE.
KopTusos, B cBOIO ouepeb, BINgeT HA AKTUBHOCTD
Heiipoos B IIHC m 9HC, cdopMupys 3aMKHYTYIO
PETYJIATOPHYIO CHUCTEMY, HMHTETPUPYIOILYI0 HepBHbIE
U TOpMOHaJIbHBIe 3BeHbsl [23]. Kummeunas Mukpo-
6unora kKoopaunupyer addepeHTHble CUTHAIBI 32 CYET
PETYJSIIH  JIOKAJTbHOTO WMMYHHOTO OTBETa ¥ TIPO-
JYKIUU Pa3JInYHbIX MOJIEKYJ, U3MEHSIONNX YYBCTBU-
TeJbHOCTb ad(pepeHTHBIX HEePBHBIX BOJIOKOH OJIysK[a-
ontero HepBa 1 DHC k MeXaHUYECKUM U XUMUYECKUM
Pa3APaKUTENSAM B TOJCTON Kulike [24].

VMMyHHBITT 1IyTb  mOApa3yMeBaeT  peryJsitop-
HOE BJUSHUE IUPKYJIUPYIONUX B CUCTEMHOM KpO-
BOTOKE ITIPO- M IIPOTHBOBOCIIAJINTEJNBHBIX ITUTOKMHOB
na Hetipoanl [[THC u OHC. CooTHolleHre TaHHBIX
IIUTOKMHOB WN3MEHSETCS B OTBET Ha CeHCuOuamsa-
IUI0 JICHAPUTHBIX KJETOK U TKAHEBBIX MaKpodaros
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CIM3UCTON OGOJIOUKH TOJICTONW KUIIKN OaKTePHATbHDI-
MU KJIE€TKaMU U UX KoMIoHeHTamu [25]. B ycioBusax
MOCTOSTHCTBA COCTABA MUKPOOUOTHI JIEHAPUTHDBIE KJIET-
KU TPOJYIHUPYIOT TPEUMYIIECTBEHHO MTPOTHBOBOCIIA-
aureabHble uToKuHbl (Hampumep, IL-10), ozxnako
MIPU HAPYIIEHNN MUKPOOHOTO COCTaBa UX aKTUBHOCTD
CMeIaeTcss B CTOPOHY BBIPAGOTKH BOCHIATUTETHHBIX
MenuatopoB. CeHcnOuUIM3anus TKAHEBBIX Makpoda-
TOB, NMPHUBOJSAIIAS TAKKe K MPOIYKIINU BOCHATUTETb-
HBIX IUTOKWHOB, OCYIIECTBJSETCS TPU HAPYIIEHUH
MPOHUIAEMOCTH  ATUTENAIBHOTO Oapbepa ¢ pas-
BUTHEM OaKTEPUATIBHON TPAHCAOKAIMN MHKPOOHBIX
KJETOK B TMOJCJU3UCTBIN cioii [26, 27]. IIpu napac-
TAHWWM BBIPAKEHHOCTH BOCTAJIUTENHLHOTO UMMYHHOTO
OTBETA HAPYIIAETCsl MPOHUIAEMOCTb TeMaToaHIeda-
JITYECKOTO Gapbepa, YTO COMPOBOXKIAETCS AKTUBAIIU-
eil KJETOK MHUKPOTJINU B CTPYKTYpax TOJOBHOTO MO3-
ra ¥ pa3BUTHEM HEHPOBOCTIAJIEHUS C MOBPEXKIEHUEM
OJIUTOIEH/IPOITUTOR, ACTPOIUTOB U TJHATHHBIX KJIETOK.
C mo3umyy COBPEMEHHBIX JJAHHBIX HelpoBOCTIAeHUEe
paccMaTpuBaeTcsT B KAayecTBe OJHOTO M3 KJIOYEBBIX
3BeHbeB (DOPMUPOBAHUS TCUXUYECKUX W HeHpojere-
HEpaTUBHBIX 3a0oJieBanuii [27].

MeraGosmaeckuii (MM ryMOpasibHBIN) CHTHAIB-
HbII TyTh OOYCJIOBJIEH TPIMbIM BiusiHueM addek-
TOPHBIX MOJIEKYJ B CHCTEMHOM KPOBOTOKE Ha Heipo-
TpaHcMuTTEpHBIE perentopbl HefiponoB [THC u OHC.
K takuM MoJiekyaM OTHOCSTCS KaTeXOJaMWHBI, ce-
POTOHWH, TaMMa-aMIHOMACJISTHAST KICJIOTA, KUITETHbIE
nentuabl (xomerucroknauH, nentug Y'Y, TIIOKaroHo-
moA0OHBIH Tentua 1), BTOPUYHbBIE >KEMUHBIE KHCJIO-
TBI, KOPOTKOIlenoueunble kupHbre kucrotel (KIDKK)
n apyrue [28]. Kumeunass Mukpo6uoTa crioco6Ha
CUHTE3WPOBATh W MeTa00JM3UPOBATh PA3JUYHbIE Me-
JINATOPBI JTAHHOTO CUTHAJBHOTO MyTH, TOJIEPKUBASI
WU U3MEHSIST HanpaBJeHHOCTh ero addextoB [29].
Hamnpumep, mpuBOASTCS JaHHBIE O TOM, YTO M3MEHe-
HUE COCTaBa KUIIEYHOH MUKPOOMOTHI aCCOMUUPOBAHO
C HapylleHueM CepPOTOHUHEePTrHYecKoi HelpoTpaHc-
MUCCHU U COINPOBOXKIAETCS HApPYIIEHWEM MOTOPUKH
TOJICTOW KUIIKW, KOTHUTUBHOU nucdyHKIMed, pa3Bu-
thueM Jenpeccun u comatusamuu [30].

HecMmoTtpss Ha KOOPAMHUPYIOIIYIO POJIb, TOCTO-
SHCTBO COCTaBa MHKPOOHMOTBI TOJICTOW KUIIKH Ha-
XOJUTCS B TPSMON 3aBUCHUMOCTH OT aKTHBHOCTH
OCH <«KWIIEYHWK — MO3T» MO TNPHUHIUITY OOPaTHOI
cBsi3u. OTKJIOHEHWS] BEreTATMBHON PETYJSIIINH, BbI-
3BaHHble M3MeHeHneM nocrosgnctsa [IHC (mampumep,
MpU  cTpecce, TMCUXOAMOIMOHATBHBIX HAPYIIEHUSIX,
npueMe JIEKapCTBEHHBIX NPENapaToB), U3MEHSIOT MO-
TOPUKY TOJICTOW KHIIKH, TTPOAYKIMIO MYIIMHA CJIN3H-
cTOil 000JIOUKOW ¥ HaNPSKEHHOCTb KHIIEYHOTO WM-
MYHHOTO OTBETA, KOTOPbIE B COBOKYITHOCTH TIPUBOJISIT
K CcIBUTaM MHUKpPOOHOTO cocrtaBa. Hampumep, xopo-
0 M3BECTHO, UTO CTPECC-WHIYITMPOBAHHOE IOBBIIIE-
HUEe YPOBHSI KOPTH30JIa U HOPAJAPEHATMHA MPUBOIUT
K CTATUCTUYECKU 3HAUYUMBIM HU3MEHEHHUSIM MUKPOG-
HOTO COCTaBa C CEJIEKTUBHBIM YBEJUYEHUEM KOJde-
cTBa ycJoBHO-natoreHHbIX BuaoB [31]. Takske wus-
BECTHO, YTO HEKOTOPbIE MCUXOTPOIHbIE MPETapaThl

CIIOCOOHBI OKa3bIBaTh BJIMAHNE HA COCTaB KUIIEYHOIL
MuKpo6uorel. Hampumep, B uccieoBaHusgX in vitro
OBLJIO TIPOJIEMOHCTPUPOBAHO HHIUOUPYIOIIee BIMSHUK
antuaenpeccantoB (oryBokcamuHa, Beraadakcnna, ac-
UTAIONpaMa, MHUPTa3aliHa) Ha POCT ee KOMMEHCANb-
HbIx npeactasureneii — E. coli, E. faecalis, S. aureus,
C. albicans, B. bifidum u L. rhamnosus [32].

TakuM 06pa3oM, KHIeYHass MHKPOOMOTa HTPAET
KOOPJIMHUPYIOIIYIO POJb B MOJAEpPKAHUN  (HU3N0-
JIOTUYECKOTO MOCTOSTHCTBA KJIIOUEBBIX CTPYKTYP OCH
«KUIMIEYHUK — MO3T», a TOCHeJACTBUSI HAPYIIeHUs
MHKPOGHOTO cocTtaBa (POPMHUPYIOT IMATOT€HETHYECKHUe
MeXaHU3MbI, BeAyIINe K Pa3BUTHIO Kak (yHKIHO-
gaubublx 3aboseBanuil JKKT, tak u ncuxumyeckux
paccrpoiicts (puc.).

TpeBoXxHOE 1
[AenpeccuBHoe
paccTpoiicTea

*| HeitpoBocnanenue

1 AKTMBHOCTb
runoTanamo-
runocusapHo-
HaAno4eYHNKOBOM
ocu

FonoBHom
MO3r

e

M AddepeHTHble

1 KopTuson HepBHbie NyTi

CUCTEMHBI (n.vagus,
KPOBOTOK CnuHanbHble
raHrnum, 3HC)

R
1 BocnanurenbHbie 4—1 > 1 Bo3byaumocTsb

LUMTOKHMHbI addepeHTHbIX
v HelipoHoB
| UenocrHocts
Ki 3Ny ro

6apbepa

T

MpocseT |
TONCTOM
KULLKK ° .
¥ P | KLDKK | HeiipomenuaTopbi
Qogo «@ ° (Hanpumep, FAMK,
R ® TPUNTOdAH, aLETUNXONUH)
o Q %

N3MeHeHMe cocTaBa KMLLEYHOW MUKPOGMOTbI
(Hanpwumep, | Bifidobacterium)

KuweyHas creHka

Pucynox. OcHOBHble MEeXaHU3MbI Pa3BUTHS Heli-
POBOCTIAJIEHNS, TPEBOXKHOTO W JEMPECCUBHOTO pac-
CTPOMCTB ITIpU HApPYIIEHUM COCTaBa KUIIEYHOH MU-
kpo6uotel. IL — waTepreiikimn; TNF-a — daktop
Hekposa onyxomn a; IHC — asHTepasbHasg HepBHas
cucrema; KIPKK — kopoTkorenodyeyHble >KUpHbBIE
kucsorhl; TAMK — ramMMma-amMmHOMac/sHas KUCJIOTa
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WN3ayvenne MaHHON HAyYHOH TapajUrMbl CIIOCOO-
CTBOBAJIO (POPMUPOBAHUIO KOHIIENITMH  TPEXKOMIIO-
HEHTHO# (DYHKIIMOHANBHON OCH «MHKPOOMOTa — KH-
NIEYHUK — MO3T», MOJYEPKUBAONIEH 3HAYMMOCTD
KUIIEYHO MUKPOOMOThI B peasmdanun  (QyHKIUII,
KPUTHYECKH BOKHBIX JIJIT CTAGUIBLHOTO COCTOSTHUS OCH
«KUIIIEeYHUK — MOo3r» [33].

[Momnepskanue  MOCTOSTHCTBA — HEHPOSHIOKPUHHO-
ro, UMMYHHOTO M MeTabOJIMYecKOro MyTeil 3a cuer
KOPPEKINN COCTaBa KUMIEYHON MUKPOOHOTBI CJIEyeT
paccMarpuBaTh B KAavyecTBe IIEPCIEKTHBHOTO U IMATO-
reHeTHYeCKn O0OOCHOBAHHOTO TO/XO0/Ia B TEPAIUH CO-
yeraHuss (HYHKIMOHATbHBIX 3a60JeBAHUI JKeJTy104-
HO-KHIIIEYHOTO TPaKTa M MCUXMUYECKUX PACCTPOICTB.
C sTux mo3uiuii 0co6yio 3HAYMMOCTb TPUOOPETAET U3-
ydeHne BO3MOKHOCTEN TOTEHIINPOBAHNS TepareBTuye-
ckoro addexTa MCUXOTPOIHBIX TPENAPATOB U CHUMKE-
HUSI WX HETaTUBHOTO BJIMSHUSI HA COCTaB KHUIIEYHOI
MUKPOOHOTHI.

O mnorennase 6akrepuii Tuma Actinomycetota co-
oblia B CBOeM JIOKJa/le ujieH-Koppectionjaentr PAH,
a.mM.H. M.A. Jlus3aH.

IIpencraBurenn tuma Actinomycetota (panee —
Actinobacteria) cocraBastor b 1—10 % ot o6me-
ro yucaa GaKTepHil KUMIETHON MIKPOOHOTHI YeTOBEKA,
B TO BpeMsa Kak Gakrepum Tuma Bacilota (pamee —
Firmicutes) cocrassior npumepno 50—80 % ee cocra-
Ba, Bacteroidota (panee — Bacteroides) — mo 40 %,
Pseudomonadota (panee — Proteobacteria) — 1010 %,
Fusobacteria — mo 5 %, Verrucomicrobia — menee
1 %. OcHoBHbIe npecraBuren tuia Actinomycetota,
oTHocsimuecss Kk pojaam Streptomyces, Actinomyces,
Collinsella, Eggerthella n Bifidobacterium, urpaior
3HAYUMYIO POJTb B OpraHuaMe vesoBeka [34].

Streptomyces u Actinomyces crniocoOHBI MOJJEP-
JKUBATh KOJIOHU3AIMOHHYIO PE3UCTEHTHOCTb B TOJI-
CTOIl KHUIIKE 32 CYET CUHTE3a DPA3JIUYHBIX IPOTUBO-
MUKPOGHBIX menTuaoB u Gaxrepnonnuos (Harmpumep,
AMP1, SLG10 u JLA-9, apkaHonuHa 1 apaXHUIUHA),
KOTOpbIe 00JIa/IAal0T AKTHBHOCTBIO TPOTUB MIMPOKOTO
CIIEKTPA TPAMIIOJIOKUTENBHBIX M TPAMOTPHIIATEJb-
HBIX GakTepuit 1 (OPMUPYEMBIX UMU OUOILIIEHOK [35].
Actinomyces M3BECTHBI TaKKe CBOeil CITOCOGHOCTHIO
npoayuuposats KIDKK (npenmymecrsenno amnerar),
a takxke (popMuar, CyKIIMHAT U JAKTaT, KOTOPbIE BbI-
CTYTAIOT B POJIU MEPBUYHOTO cyOcTpaTa sl JKU3He]Ie-
ATeNIbHOCTH JIpyrux Oakrepuii. IIpuBojsTcst jgaHHbIE
0 TOM, 4TO N0y Actinomyces B cocTaBe KHUIIEYHON
MHUKPOOUOTHI BO3PACTAET IIPH TOBBIMIEHUN AKTUBHOC-
TH BOCTIAJINTETBHBIX 3a60/1eBaHui Kuinednnka (s3BeH-
HOro Kosurta 1 6osnesnu Kpona) u cHikaercs Ha (oHe
KOHCEPBATUBHOTO JIEYEHUS, OJIHAKO MEXAHW3MbI 3TOi
B3auMocBsiau He wusyuenbl [36]. DBakrepum pojga
Collinsella Taxxe croco6ubr cuaTesnpoBath KIKK,
MeTaGoJM3UPYsT PEUMYIIECTBEHHO IHIILY >KHUBOTHOIO
npoucxoxaenus. Yucaennocts Collinsella monoxu-
TEJIbHO KOPPEJUPYET C yPOBHEM IUPKYJIUPYIOIIETO
B KPOBOTOKE WHCYJIMHA U OTPUIIATETHHO — C YPOBHEM
TPUTJIUIEPH/IOB. TeM He MeHee POJb JaHHBIX MHUKPO-
OPraHW3MOB HEOJHO3HAYHA: WX YHUCJIO BO3PACTAET

y HAIMEHTOB C OKUPEHHEM U MeTaboJUYeCKUM CHH-
npomom [37]. Eggerthella criocob6ubl mpeBpaiaTh
HepBUYHBIE JKEJYHbIE KICJIOTHI BO BTOPUYHbBIE, MeTa-
60JM3UPOBATh KOMIOHEHTBI pacTuTebHOi mumm (1mo-
iEHOMbl U JIMTHAHBI), WHAKTUBUPOBATH HEKOTOPbIE
JIeKapCTBEeHHbIE Tperaparbl  (HanpuMep, JAMTOKCHH),
a TakyKke MeTaboJn3upoBaTh godamMun B TupamuH [38].

Hawnbonee Xoporio M3yYeHHBIM TIPEJCTABUTEIEM
tuna Actinomycetota ssasiercst poa Bifidobacterium.
BuuMmanme Kk GakTepusiM JaHHOTO pojia 00YCJIOBJIECHO
UX TOJIOXKUTEJbHBIM BJUSIHUEM HA MaKPOOPTAHU3M,
peaTM3yToNMCs TPU TOMOIIM PAa3JINYHBIX MeXaHW3-
MoB. Bifidobacterium o6ectieunBaloT KOJOHU3AIN-
OHHYIO PE3UCTEHTHOCTh 3a CYeT AJre3ud K IOBepX-
HOCTU KOJIOHOI[UTOB, KOHKYPHPYS 32 apeas o6uTaHus
C TATOTEHHBIMH ¥ YCJIOBHO-TIATOTEHHBIMU MHUKPOOP-
raHuaMaMu, a TakKe 6Jaro/apsi CHHTe3y Pas3JUuHbIX
GakrepuonHos (Hanpumep, anmponnHa B, 6udpwnan-
Ha I, repmodunnnuna, 6udurakra u apyrux) [39].
Bsaumogeiictsue Bifidobacterium ¢ Toll-mogo6ubivu
pelienTopamMu JA€HAPUTHBIX KJIETOK CJAU3UCTOH 060104-
KU TOJICTOW KWIITKH MPUBOJUT K MOBBIIIEHUIO CUHTE3a
IL-10, ymMeHbIIEHNIO BOCTATUTENbHOTO UMMYHHOTO OT-
BeTa B CJU3UCTOI 000JIOYKE U COTTPOBOK/IAETCS CHUMKE-
HIIEM YPOBHSI IIPOBOCIIAIUTENIbHBIX HUTOKIHOB (IL-1p,
IL-6, 1L-23 u TNF-a) B meit [40, 41]. Kpome storo,
Bifidobacterium MeraGou3upyIoT —MOJHCAXaPUIbI
PACTHUTEIHHON MUTIM U MYIMH CJIM3U Ha MOBEPXHOCTH
koJsioHonuToB ¢ ob6paszosanneMm KIJKK — anerara,
mpormoHara u OyTUpara, KOTOpPble M3MEHSIOT aKTHB-
HOCTH, MeTabou3M 1 UM OEPEHITIPOBKY KIETOK Ue-
JoBeka [42].

Cpenn adpdexkroB — cumkenne pH npocsera To.-
CTOIl KHUINKHW, YTHETEHWe CHHTE3a BOCIAJUTENbHDBIX
IUTOKUHOB, TIOBBIIIEHIE YYBCTBUTEJbHOCTH K HHCY-
JIMHY, obecriedeHne aJ[eKBaTHOH MOTOPUKH TOJICTOI
KHIIKH, yCUJEeHUE BCACBIBAHUSI 2JEKTPOJUTOB B TOJ-
CTON KWITKE, a TaKyKe PEryJsIus alneTuTta, apTepu-
AJIbHOTO [IABJIEHUSI, CTEIIEHN MIUHEPAIN3AIUI KOCTHOIT
TKaHW W MHOTHe Jpyrue mpoiecchl [43]. Dynrimn
KIDKK peanmusyiorcss ¢ MOMOIIBIO JBYX OCHOBHbBIX
MEXaHW3MOB: M3MEHEHWS aKTUBHOCTH BHYTPHUKJETOU-
HBIX CUTHAJIBHBIX IyTei (3a cuer caspBannsa KIDKK
¢ G-6esIoK-CONPSPKEHHBIMU PelleNTopaMnu Ha MeMOpa-
HE KJIETOK) U U3MEHEHUS TPAHCKPUIIIIHOHHOTO Mpodu-
ag xaerku (3a cuer csasbiBanug KIKK ¢ rucrono-
BbIM KOMILTEKCOM B szipe Kaetkn) [44]. Kpome artoro,
Bifidobacterium 3a cuer npogykuun KIJKK u mo-
JIABJIEHUS] POBOCIIAJIUTENbHBIX CUTHAJBHBIX ITyTeil
CIOCOOHDBI  TIO/JIEPKUBATD  I[EJIOCTHOCTD  KUIIEYHOTO
CJIM3KUCTO-IIUTENNATBHOIO U TeMaTosHIlehaTnuecKo-
ro 6apbepoB, YCWJIHMBAS HKCIPECCUi0 OEJKOB TJIOT-
HBIX KOHTaKTOB (KIayauHa, OKK/IOANHA, 30HyanHa-1)
KJIETKAMU JIaHHBIX CTPYKTYp [42—44].

Takum o6pasom, Gakrepun Tuna Actinomycetota xa-
PaKTepHU3yIOTCS JIBOWCTBEHHBIM BJMSHUEM HA OPraHU3M
4esloBeKa, OJHAKO Impe/craBuresn poga Bifidobacterium
06JIaIAI0T  TIIMPOKNAM ~ CTIEKTPOM ~ TIOJIE3HBIX ~ CBOKCTB.
MHorouncieHHbIe KJINHIYECKHE MCCIe0BAHMST IOITBEPIK-
paior  addertuBHOCTh mTaMMOB  Bifidobacterium
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[IPU PA3JNYHBIX XPOHUYECKUX HeUHMEKIMOHHBIX 3a-
60JIeBaHUSAX, BKJIIOYAs TPEBOXKHBIE U JIEPECCUBHDIE
paccrpoiicta [45].

Jloxman AWM. Yabguuna OblI IOCBSIIEH BO3MOXK-
HOCTSIM TpuMeHeHus npo6mornkoB B Tepanuun CPK
C MO3UINHN AKTYAJIbHBIX KIMHUYECKUX PEKOMEH/IAINI.

[Ipo6uoTnku — >KUBble MUKPOOPTAHU3MBI, KOTO-
pble TPUHOCST MOJIb3Yy 3J0POBbI0 OPraHU3Ma XO3sH-
Ha NP BBEJIEHWM B aJIEKBATHBIX KoJmdyecTBax [46].
N3BectHO, 4TO (DYHKIWH TPOOGUOTHYECKUX MUKPO-
OpraHU3MOB BO MHOTOM CXOJXU C TAKOBBIMHU Y TIPE/-
CTaBUTEJell HOPMAJbHON KHUIIEYHON MUKPOOUOTHI
Yes0BeKa, OJHAKO MX PeaTn3aliis 3aBUCHT OT (PyHK-
IMOHAJIBHOTO TIOTEHI[HANA BXOJSAINX B COCTAB MPO-
6uotuka mramMmoB [46, 47]. B nay4Hoii mureparype
NPOGUOTUKY TIPWHSTO PA3JessiTh Ha MOHOIITaMMO-
Boie (cojepskaiiue JiMiib OJUH IITAMM B Ipenapa-
Te) u MyJabTHITaMMOBBie (cogepskamue 2 mraMMa
u Gojee), OAHAKO TakKasg KIacCU(UKALMA HOCHT
cyTy60 OIuCaTEJbHBIN XapaKkTep U He OTPakaeT WX
kanundeckyio addexrusHoctsb [48]. C nosunuu me-
JIMIUHBI, OCHOBAHHOW Ha Jo0Ka3areabcTBax, addex-
TUBHOCTb M 06€301aCHOCTb TPOOMOTUKOB OIIPE/IESIOT-
cS MITaMMOCTIEIU(DUIHOCTBIO COCTaBa, KOJIUYECTBOM
MUKDPOOPTaHU3MOB B O/IHOKPATHON U CyTOYHOM /103aX,
¢opMoii BBITIyCKa W UINTEJNBbHOCTBIO TIpUeMa, KOTOPbIe
MOATBEPKIAIOTCS HAJIEIKANMME KJIMHITIECKUMHU HICCJIe-
JoBaHusiMu [ 46, 49].

Pesysbrarpl  psga  MeTaaHAIM30B  IIOKA3aJiu,
YTO TpUMEHEHNe TPOOUOTUKOB SBJSETCS IEPCreK-
tuBHBIM moaxosoM B Ttepanuun CPK. Hanpuwmep,
B MeTaaHaamse 22 pPaHAOMHU3UPOBAHHBIX TIare6o0-
KoHTposupyeMbix ucciegoanuii (PKI) ¢ ygactuem
3144 wucnpityempix ¢ CPK 6bLI10 TPOJEMOHCTPHPO-
BaHO, YTO NPOOGHOTHKHN yMEHBIIAIOT BBHIPAKEHHOCTD
cumnromos 3a6onesanuss (O = 1,50; 95% [U:
1,23—1,83), mpu aroMm moxasaresnb <«number needed
to treat» oxasajscs paBubiM 5. OT/EJBHO OTMeuYeHA
addextuBHocTh 1po6UOTHKOB Tipu CPK 17151 ymeHb-
MIEHNs] BBIPAsKEHHOCTH aboMuUHAIbHOI Gom (Mera-
anasm3 18 PKU c yuactuem 2766 nanueHToB; CTaH-
JaprusupoBanHasa cpepnssa pasuuna (CCP) cocrasu-
na —0,31; 95% JIN: —0,45..—0,17) u B31yTUS KUBOTA
(metaanamms 15 PKU ¢ yuactnem 2283 manuentos;
CCP = —0,20; 95% AW: —0,38..—0,01) no cpashe-
Huio ¢ mare6o [50]. OpHako BBUIY 3HAYMTETHHON
reTeporeHHOCT!  HCCJIEAYEMbIX —TPYII  MAI[IeHTOB
U U3y4aeMbIX MPOOMOTHYECKUX COCTABOB OIleHKA A(-
dexruBnoctn evenuss CPK KoHKpeTHBIMU TTPOOHO-
TUYECKUME TIpenapaTaMi MPe/ICTABISETCS 3aTpy/IHU-
TeJbHON /IS peanu3alui B KJIUHWYECKOH IMpaKTUKe.
Tem ne Menee apdextuBable TP CPK mipo6uotnku
6bLIn orpesiesienbl B HepaBHeM Metaananuse 40 PK,
B KOTOPOM YYHTBIBAJIACch CHENU(PUUHOCTD IITAMMOB
C TIONPAaBKOW Ha TeTeporeHHOCTh rpynm. B kavecTse
ogHoro u3 Hambosee apdexruBHbIX npn CPK mpo-
6MO-TUYECKUX COCTABOB OblI OTMEYeH MPOOUOTHUK,
copepxxantii Bifidobacterium longum 35624, xoro-
PbIil TIPOJIEMOHCTPUPOBAJ CBOIO CIIOCOOHOCTH YMEHb-
maTh BeIpaskeHHocTh cumnToMoB CPK (CCP = —9,4;

95% IN: —13,0..—5,8; p < 0,001), onennBaeMbix
no mxane IBS-SSS (Irritable Bowel Syndrome
Severity Scoring System) [51].

B 2024 r. 6b11 IpOBe/ieH 11epecMOTp KJINHUYECKUX
pexomenparii mo CPK. C yueToM HakoIJIeHHBIX JlaH-
HBIX B aKTYaJbHYIO BEPCHIO JTOKyMeHTa GbLIN BHECEHDI
MOJIOSKEHUST O 11eJ1eCO0OPAa3HOCTH BKJIIOUEHHSI B CXEMY
tepanuu nainuentoB ¢ CPK nokazasmmx cBoio addek-
TUBHOCTD HITaMMOCTIEIUMUUECKUX TPOOUOTUKOB C Tie-
JIbIO YMEHbBIIEHNs BbIPAKEHHOCTH CUMIITOMOB 3a00.J1e-
Bannst (ypoBeHb yOenTeNbHOCTH peKOMeHAamii — A,
YPOBEHb JOCTOBEPHOCTH JOKazarenbcts — 1). B gan-
HOIT BepcHUU peKOMEeHJAIMii ObLI TaKKe YKa3aH Ipo-
6uoruueckuii mramm Bifidobacterium longum 35624,
DPEKOMEH/IyeMbIil K MPUMEHEHWI0 B KAayecTBE MOHOTe-
panuu CPK B no3e 1 x 10° KOE kypcom 1 pa3 B nenb
Ha mepuoj| He MeHee 28 Heil.

Takum  o6pa3oM, 3(ddEKTUBHOCTb — TPOOUOTH-
koB mpu CPK xapaxrepusyercsi CTpOroil InrTam-
MOCTIEI(UIHOCTBIO ¥ TIOATBEPKIAETCS  Pe3yJbTa-
TaMM METAaHAJIM30B KJIMHUYECKUX HUCCJETOBAHUI.
HecMmoTpa Ha TeTeporeHHOCTb HCCJIEOBAHWI, IITaM-
MBI C JoKasaHHOW addekTuBHOCTBIO (B YacTHOCTH,
Bifidobacterium longum 35624) 3akpenyieHbl B akTy-
aJIbHON Bepcnn KJanHM4Yecknx pekomengarmii mo CPK.

B noknane A.M. IllestHoBa Obuiu 1moApo6HO U3-
JIOKEHDBI COBPEMEHHDIE MPE/CTABIEHUSI O TepareBTH-
YECKOM ToTeHInaje creruduiecKiux mpoOnoTHIECKNX
mrammMoB Bifidobacterium B tepaniun CPK u accornu-
UPOBAHHBIX C HUM TICUXMYECKUX PACCTPOICTB.

Orpenpable npeacraButen poia Bifidobacterium
CIOCOGHBI  TIO/JIEPIKUBATD  [TPOTUBOBOCTIATUTENbHBIN
UMMYHHBIN OTBET, MOJJEPKUBATD I[EJOCTHOCTH KH-
[IEYHOT0 IMUTENNATBHOTO Gapbepa, CHHTE3UPOBATDH
KJIIOYEBbIE HEHPOMEINATOPBI U PETYISATOPHBIE MOJIEKY-
JIbI, & TAKJKe MOBBIIIATH TOPOT YCTONYUBOCTH K CTPEC-
cy. CoBOKyITHOCTB 3THX 3(h(HEKTOB 00YCIOBIMBAET MX
KOMILIEKCHOEe Bo3zelictBue Ha naroredes CPK u coue-
TaHHBIX TICUXWYeCKUX 3aboseBanuii [52]. Hamnpuwmep,
mramM B. longum 35624 usBecren cBoeil crocoGHO-
CTBIO TOJIJIEPKUBATE I1[EJIOCTHOCTH KHUINEYHOTO  CJIH-
3UCTO-3MUTENNANTBHOTO 6apbepa 3a CYET MOBbIIIEHNUs
ypoBHst 1L-10 n cHmwkenust ypoBHs akcnpeccun [L-6,
IL-8 u TNF-a tkaneBbiMu Makpodaramu u JguMdo-
nutamu Kiaacrepa CD4* [53]. B akcrnepuMeHTaIbHBIX
HCCJIeJOBAHUSIX HA TPBI3yHAX OBLIO TAK)Ke YCTaHOBIIE-
HO, uT0 B. longum 35624 yBesnumBaer B CHCTEMHOM
KPOBOTOKE KOHIIEHTPAIMIO TpunrTodaHa 1 KUHYpPeHu-
HOBOI KHUCJIOTBI, 00JaJaioleil HeiipOIPOTEKTHBHBIME
CBOWCTBAMU, YTO TECHO CONPSIKEHO CO CTATHCTHYECKU
3HAYNMBIM YMEHbBIIIEHUEM TPOSIBJIECHUIA JIENPECCUBHO-
10ZI06HOTO TIOBEJIEHUST Y JKMBOTHBIX B TECTE MPHHY-
JIUTEIbHOTO TTaBanust [54]. B cepuu skcriepuMeHTOB
Ha Ja60pPaTOPHBIX KpbIcax OblIa TaK)Ke MOJ/ITBEPIK/Ie-
Ha crocobuocth B. longum 35624 moBbIiaTh mMOPOT
BOCHPUSITUS BUCIEpabHON Gomu [53].

Iramm  Bifidobacterium longum 1714 obaagaer
cxoxkuM ¢ B. longum 35624 norennuanom AeiicTBUS.
O6a nrramMma uMeroT o61Me MEXaHU3MBbI JIEHCTBUST U CIIO-
COGHBI MOJI/IEP’KUBATH CUHTE3 [TPOTHBOBOCIIATUTETBbHBIX
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mutoknHoB, npoayimpoBath KIDKK, perymmposarb
YPOBEHb TpHUINTOhAHA 1 €r0 TPOU3BOAHBIX [56]. OnHako
mramm B. longum 1714 xapakrepusyercst YHUKQJIbHBI-
MU TOJOKUTEIBHBIMI CBOWCTBAMU B OTHOIIECHUU TICH-
X09MOIIMOHATBHBIX PACCTPONCTB, YTO IMOJTBEPIKIEHO
B KJWHUYECKUX MCCIEOBAHUSAX. B paHgoMu3upoBaH-
HOM JIBOITHOM cJIeroM MJ1ane60-KOHTPOJIUPYEMOM HC-
craenoBanuu ¢ ydactueM 40 370pOBBIX JJOOPOBOJIBIEB
6bLIO yCTAaHOBJIEHO, YTo TipuMenenue B. longum 1714
Ha TIPOTSDKEHWHM 4 HeeJb CTATUCTUYECKH 3HAYNMO
U3MeHsIeT 2JIeKTPOPU3NONOrHYECKYI0 aKTUBHOCTD T'O-
JIOBHOTO MO3Ta 3a CYET YBEJUYEHWUS MOITHOCTHU TeTa-
n anbda-puTMOB B 06JaCTH JTOOHON KOPbBI U MOSICHOM
U3BWJIMHBI TOJIOBHOTO MO3Ta, BO3HUKAIONIMX B OTBET
HA CTPECCOBYIO HATPY3KY.

Ha6monaembie  Heiipodusnosiornueckne — n3mMe-
HeHUs Ha (oHe npueMa MPOGUOTHKA OTPAXKAIOT TI0-
BBINIIEHUE AKTUBHOCTH I[EHTPOB TCUXOJOTUYECKOI
aJIanTaluyn Mo3ra JJiss KOHTPPETYJSIIMU HeraTHBHBIX
amornmit [57]. Crioco6uocts B. longum 1714 yruerars
IPOSIBJIEHNsT cTpecca OblJa TaK)Ke IIPOJEMOHCTPH-
poBaHa B 4-HeJEJbHOM ILIaIe60-KOHTPOJUPYEMOM
UCCJIeIOBAaHNN C ydYacTueM 22 3/I0pPOBbIX J106pO-
BOJIBIIEB, Y KOTOPBIX OIEHUBAJINCH YPOBEHD KOPTHU-
30714 B CJIOHE W aKTHBHOCTb 30H TOJIOBHOTO MO3Ta
¢ ToMoIpio asnekrpoaniiedanorpadum. I[Ipumenenne
IpOGHOTHKA CTATHCTHYECKH 3HAUYNMO CHUIKAJIO YPO-
BEHb KOPTH30Ja B CJIOHE, YCUJIMBAIO AKTHBHOCTD
npedpOHTATBHOI KOPBI ¥ yJy4IIad0 3pUTETbHO-
MIPOCTPAHCTBEHHYIO TaMATbh B OTBeT Ha crpecc [56].
B 8-nemesbHOM paHIOMU3NPOBAHHOM HCCJIEOBAHUN
¢ ywyactneM 89 B3pocabix ¢ Hapymenmem caa (ore-
HuBaeMoro 1o IIuTTc6yprckoMy WHIEKCY KadecTBa
cua — PSQI (Pittsburgh Sleep Quality Index)) npu-
Mmenenne B. longum 1714 craTucTHYecKd 3HAYUMO
MPEBOCXONIIO TIare60 B yJIYYIIEHUN KavyecTBa CHa
U CHIDKEHUHU JIHEBHON AMCOYHKINU WM3-32 COHJIHMBO-
cru (p < 0,05), a TakKe B MOBbBINIEHUN YPOBHsI Ka-
YecTBa JKM3HU 324 CYET COIMAJIbHOTrO (QyHKI[HOHIPO-
BaHWS W YPOBHS (DU3NYECKON aKTUBHOCTH, COTJIACHO
onpocuuky SF-36 (Short Form 36; p < 0,05) [58].
AHaNOTHYHOE PAHIOMU3UPOBAHHOE TLIAIEOO-KOHTPO-
JIIPyeMOe TEePEKPECTHOE WCCJE0OBAHNE C YYacTHeM
20 cTYIEeHTOB TPOJEMOHCTPUPOBAIO 3(DDEKTHBHOCTD
B. longum 1714 B ynydiieHun KadecTBa W MPOJOJ-
JKUTEJIbHOCTU CHA, OIlleHMBaeMbIX ¢ momorpio PSQI,
Ha (oHe BBI3BAHHOIO MOJTOTOBKOII K 3JK3aMeHaM
crpecca (p < 0,05) [59].

Kom6uuupoBannoe npumenenue mramMmos B. lon-
gum 33624 u B. longum 1714 npepcraBisiercsi 11e1eco-
o6pasubiM B Teparm CPK u accolumpoBaHHBIX ¢ HUM
TICUXUYECKUX paccTpoiictB. Hampumep, B mccie/joBaHUT
¢ yuacrreM 40 nmarmentoB ¢ CPK B coueranuu ¢ TpeBOXK-
HBIM WM JIETIPECCHBHBIM PACCTPOICTBOM TIPHEM KOM-
OGUHAIMN JJAHHBIX IITAMMOB HA TIPOTSDKEHUH 8 Hemesb
OPUBOJIMT K CTATUCTUYECKW 3HAYUMOMY CHISKEHUIO
soipaskenroctn  cumnromoB  CPK  (onennBaeMbix
no mxane IBS-SSS), tpesorn n genpeccun (1o mka-
ae HADS), a Takske K yJydIICHHIO KauyecTBa CHA
(cormacno  wnzexcy PSQI). /[lanupie usMeHeHUs

COIPOBOXKAAINCH HOPMau3anueil ypoBHs KOPTU30.7a
B CJIIOHEe IPU TPOOYKJAECHUHN U CTATUCTUICCKN 3HAUU-
MbIM IOBBIIIIEHNEM YPOBHS MO3TOBOTO HeiipoTpoduye-
CKOTO (paKTOpa B KPOBHU, YPOBEHb KOTOPOTO OCTABAJICS
BbIIIle UCXO/HOTO M0C€e MPEeKpallleHusl Kypca Je4eHust
[60]. Ilosyuernble gaHHBIE CBUAETEIBCTBYIOT O TMO-
JIOXKUTEJIBHOM BJMSIHUU 1TaMMoB B. longum 35624
u B. longum 1714 na xuovesbie matodn3noornye-
CKUe MeXaHM3Mbl, JiesKalllie B OCHOBE HapyIIeHUs OCH
«MUKpPOOUOTa — KUIIEYHUK — MO3T».

Y4acTHUKKM IKCIEPTHOTO COBETa OTMETUJIM 3HAYM-
MOCTb KHUIIEYHOI MUKPOOMOTHI B IOJJEPKAHUHU IIy-
Teil B3aMMOCBSI3M MEK/Y KUIICUHUKOM M TOJOBHbBIM
MosroM. IlpencTaBieHHBIE JOKJIAAINKAMU JTaHHBIE
060CHOBBIBAIOT HEOOXO/MMOCTb Pa3pabOTKH MHHOBA-
IIIOHHBIX CTPATerHil KOPPEKINN COCTaBa KUIIETHOM
MHKPOOHOTBI, 6Ga3nupyOIUXCsA HA  CHEIUPUYECKIX
€T0 HApYIUIEHUSAX, TPH PA3IHMYHBIX XPOHUYECKUX He-
MHQEKITMOHHBIX 3a6osieBannsax. B xoze obcyskienus
TakKe OBLT JOCTUTHYT KOHCEHCYC OTHOCHUTEIbHO HEob-
XO/IUMOCT! Pa3pabOTKN PErHOHATBHBIX pedepeHCHBIX
3HAYEHNII HOPMBI COCTaBa KHUIIEYHON MHKPOOGHOTBHI
st Hacenenus POD.

[Tocte o6cyskaeHUS TpeJCTABACHHBIX JOKJIAIOB
U JUCKyccHn ObLTa MPHHATA PE30JIONHUA.

Pe3omonusi kcnepTHOrO cOBeTa

1. ITaneHTBl €¢ CUHAPOMOM PAa3Pa’KeHHOTO KHU-
[IEYHUKA M CTPAIAIOIINE TPEBOKHBIM U JAEMPECCUBHBIM
paccrpoiicTBaMu GOJIbHbIE UMEIOT OJHOHANPABJIEHHDIE
U3MEHEHHsT COCTaBa KHUIIEYHOI MUKPOOGUOTHI, Xapak-
TEPUBYIOIIMECs] CHIDKEHHEM YHCIEHHOCTH OaKTepwuii
pona Bifidobacterium, 4ro ykaspiBaeT Ha ydacTue
JAHHBIX [PEJCTABUTENENl B PA3BUTUU U MPOrPECCHPO-
BaHUM YKA3aHHBIX 3a00JI€BaHU.

2. TloBblnienue J0Ju TIpeJICTABUTENEN CceMeiicTBa
Bifidobacteriaceae u pogos Bifidobacterium B cocraBe
KUIIEYHONW MUKPOGHOTHI CHUMKAET PUCK PA3BUTHUS Tpe-
BOKHOTO ¥ JIEIIPECCHBHOTO paccTpoiicTB. IloBbiiieHne
noau Gakrepuit cemeiicrBa Oxalobacteraceae, xkiacca
Deltaproteobacteria n mopsigzka Desulfovibrionale
MOBBITIIAET PUCK Jenpeccun, a GakTepuii ceMeiicTBa
Lactobacillaceae u mnopsizka Clostridiales — puck
TPEBOKHOTO PACCTPOIICTRA.

3. ¥ nanuenros ¢ CPK u ykasannbiMu ncuxuye-
CKUMH PACCTPOICTBAMU CHIDKEHIE YHUCIEHHOCTH GaK-
tepuii poxa Bifidobacterium conpsi;keHo ¢ M3MeHeHU-
eM (YHKIUU KHUIIEYHOTO M reMaTosHIedasnuecKoro
6apbepoB, a TaKKe COTMPOBOXK/JIACTCS yCHJIEHUEM BOC-
HAJUTETHHOT0 UIMMYHHOTO OTBETA 32 CUET TTOBBIIIEHS
MyJia TPOBOCIATUTENbHBIX IIUTOKMHOB B CHCTEMHOM
KpoBoTOKe. Jlamible HAPYIIEHHS IPeIPaCIOaraioT
K Pas3BUTUIO HepoBOCHATIEHUs, BBICTyHAIoONero ¢hax-
TOPOM PHCKA Pa3BUTUSI KAaK ICUXUYECKUX, TaK ¥ I0-
BEJICHYECKUX PACCTPOICTB.

4. Kombunamusa MPOOGUOTUYECKUX HITAaMMOB
Bifidobacterium longum 35624 n Bifidobacterium
longum 1714 npogeMoncTpUpPOBAIa KINHUIECKYTO I(]-
(peKTUBHOCTD B CHUYKEHUU BBIPAKEHHOCTH CHMIITOMOB
CPK, TpeBoru u senipeccun. Haznauenne kom6uHanuu
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JAHHBIX MPOOHOTHYECKUX mrtaMMoB B. longum 35624
u B. longum 1714 nanuentam ¢ CPK u comyrcrByio-
NIMMU TICUXUYECKUMHU PACCTPONCTBAMHU CJIEIyeT pac-
[[EHUBATh KaK MATOreHeTHYeCKH U KJINHUYeCKu 000-
CHOBaHHOE.

5. Kom6unarus mrammo B, longum 35624

u B. longum 1714 nepcuekrtuBHa Ui BKJIIOYEHUS
B KJIMHUYECKNE PEKOMEHIAINN 110 BeJIEHUIO MAIMEeHTOB
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Aim: to review current understanding of the role of intestinal microbiota in the pathogenesis of irritable bowel syndrome

(IBS), anxiety and depressive disorders, and to present the materials of the Expert Council, which met on April 19, 2025,
in Moscow.

Key points. A likely unifying factor in the development of IBS, anxiety, and depressive disorders is a change in the compo-
sition of the intestinal microbiota, which causes disruption of neuroendocrine, immune, and metabolic signaling pathways

of interaction between the gut and brain (components of the gut-brain axis). The intestinal microbiota plays a coordinating

role in maintaining the physiological constancy of these pathways. However, when its composition is disrupted, pathogenic

mechanisms are activated, leading to the combined development of both IBS and anxiety and depressive disorders. Recent

data have shown that patients with IBS, as well as those suffering from anxiety and depressive disorders, exhibit a unidirec-
tional change in the composition of the intestinal microbiota, characterized by a decrease in the number of Bifidobacteri-
um bacteria, suggesting their key role in the pathogenesis of these diseases. A pathogenetically substantiated therapeutic

strategy for the combination of IBS and mental disorders includes modifying the gut microbiota using strain-specific pro-
biotics containing Bifidobacterium type species. Bifidobacterium longum 35624 and Bifidobacterium longum 1714 strains

have demonstrated clinical efficacy in reducing the severity of IBS symptoms, anxiety, and depression.

Conclusion. Prescribing a combination of Bifidobacterium longum 35624 and Bifidobacterium longum 1714 probiot-
ic strains to patients with IBS, including those with comorbid mental disorders, is clinically justified. This combination

of strains holds promise for inclusion in clinical guidelines for the management of patients with irritable bowel syndrome

and mental and behavioral disorders.

Keywords: gut microbiota, microbiome, gut-brain axis, anxiety, depression, mental disorders, probiotics, Bifidobacteri-
um, Bifidobacterium longum 35624, Bifidobacterium longum 1714
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8 ArbOY BO «Poccuiickuii yRUBEPCUTET MeanLmHbl» MuHUCTepCTBa 3apaBooxpaHeHns Poceurickoi denepavmm,
Mocksa, Poccurickas denepaumsi
9 [BY3 «MOCKOBCKMI KMHUYECKUIi Hay4qHbIv LeHTP uM. A.C. JlormHoBa JenapTaMmeHTa 34paBoOXpaHEeHNs]
ropoaa Mocksbi», MockBa, Poccuiickass denepaums
10 prBOY BO «TBepCKOw rocyAapCTBEHHbI MEANLIMHCKA YHUBEPCUTET» MUHNCTEPCTBA 34paBOOXPAHEHUS]
Poccuiickoi Penepaumm, TBepb, Poccurickas denepatims
" OIrBHY «Hay4HbIvi LLeHTP ncuxudeckoro 340poBbsi», Mocksa, Poccurickas Penepaims
2 prBOY BO «KybaHckuii rocynapCTBeHHbIN MeanUVHCKUI YHUBEPCUTET» MUHNCTEPCTBA 3APaBOOXPaHEHUST
Poccuiickoii Penepaummn, KpacHoaap, Poccuiickas Penepavms
8 PrbOY BO «[larectaHCKuii rocyAapCTBEHHbI MEANLIMHCKUY YHUBEPCUTET» MUHUCTEPCTBA 34paBOOXPaHEHVS]
Poccuiickoii Penepaumm, Maxaukana, Poccuiickas ®enepaums
4 PBIHY «DenepasnbHbiii nccnenoBaresibCkuii LeHTP “KpacHosipCkub HayyHbIi LeHTP Cubupckoro oTaeneHus
Poccurickovi akaaemumn Hayk”», KpacHosipck, Poccuiickas deneparms
> PrAOY BO «KasaHckuii (lpuBosxckuii) penepasibHblii yHuBepcuteT», KasaHb, Poccuiickas denepaLmsi
16 [BY3 «LleHTp natonoruv peyu u Herpopeabunutaumm JenaprameHTa 34paBooxpaHeHsi ropoaa MockBbl»,
MockBa, Poccwiickas denepatimys
7 AMBYnaTopHO-rocnuTabHbIi LEHTP «MnbmuHckas 60bHuLa», [1yxoBo, Poccurickas denepaums
8 rAQY BO «Kpbimckuii penepasbHbiti yuBepcuteT um. B.U. BepHaackoro», Cumeepoross, Poccurickas denepaums
19 PrBOY BO «Bonrorpaackuii rocyaapCcTBeHHbIN MEANLIMHCKUI YHUBEPCUTET» MUHUCTEPCTBA 304paBOOXPaHEHS
Poccuiickoi Penepaumm, Bonrorpag, Poccuiickas denepaums
20 'BY3 CK «CtaBponosibckas Kpaesas KivmHudeckasi 6osbHuLa», CtaBpornosis, Poccuiickas denepaums

Llenb: paccMOTpeTb COBPEMEHHbIE NPEACTABMIEHNS O POIN KULLIEYHOW MUKPOOMOTLI B NaToreHese pas3BuTUs CUH-
Apoma pasgpaxeHHoro kuieyHnka (CPK), TpeBOXHbIX U AENPECCUBHbBIX PACCTPOMCTB, a Takxke NnpencTaBuTb MaTe-
puasnbl OKCNepTHOro CoBETA, KOTOPbLIA cocTossica 19 anpensa 2025 r. B Mockse.

OcHoBHbIe MONIOXeHUs. BepoaTHbiM 06beauHsoWmMM dakTopom passuTus CPK, TPEBOXHbLIX U AenpecCuBHbIX
PacCTPONCTB ABNSETCH N3MEHEHNE COCTaBa KMLLEYHO MUKPOBMOTEI, KOTOPOE NMPUBOAUT K HAPYLLEHUIO HENPOIH-
LOKPUHHBIX, MMMYHHbIX 1 METab0JINYECKMX CUTHASIbHBIX MyTelr B3aMMOAENCTBUSA MeXAy KULIEYHUKOM N FONOBHbLIM
MO3rOM (KOMMOHEHTOB OCW «KULLEYHUK — MO3r»). KulieyHasa MukpobuoTa urpaet KoopaMHUPYIOLLYIO POJib B MO/-
nepxaHnn GrU3noIorm4eckoro NOCTOSHCTBA AAHHbIX MyTEW, OAHAKO MPY HapyLleHUN ee CocTaBa peannayloTcs
naToreHeTu4yeckne MexaHn3mbl, BeayLlme K CO4eTaHHOMY pa3BuTuio kak CPK, Tak 1 TPEBOXHbLIX U AEeMNPeCCUBHbIX
pacctponcTts. CoBpeMeHHble AaHHble Nokasanu, 4To y naumeHToB ¢ CPK, a Takke y cTpagatlolmx gaHHbLIMU pac-
cTponcTBaMu GOMbHbLIX HAbNIOAAETCH OJHOHAMNPABIEHHOE M3MEHEHME COCTaBa KMULLIEYHON MUKPOOMOTHI, Xapak-
TepU3yIoLLIEeCs CHUXKEHNEM YMCIEHHOCTM BakTepuin popa Bifidobacterium, 4To NpegnosiaraeT Ux KoYeBYO PoJib
B NnaToreHese AaHHbix 3abosieBaHuii. MaToreHeTnyeckn 060CHOBaHHOM TepaneBTUYECKOM cTpaTeruen npu covera-
Hun CPK 1 ncuxmyecknx paccTponcTB NPeACcTaBnseTcs B TOM YMCe KOPPEKUUs CocTaBa KULLIEYHOM MUKPOOMOTSI
C NOMOLLbIO LUITaMMocneunduiecknx NpobnoTnkKos, CoaepxKalumx npeacrasutenen poga Bifidobacterium. LLtam-
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Mbl Bifidobacterium longum 35624 v Bifidobacterium longum 1714 npoaeMoOHCTPMPOBan CBOKO KIIMHUYECKYO ad-
bEKTUBHOCTb B YMEHbLLEHUN BbIpXEHHOCTU cumnTomoB CPK, Tpesoru n genpeccun.

BbiBoA. HasHaueHne komOuHauum npobmoTnyeckux WwraMmMoB Bifidobacterium longum 35624 w Bifidobacterium
longum 1714 naupenTtam ¢ CPK, B TOM 4ncne ¢ KOMOpOUAHLIMY NCUXUYECKMMU PACCTPONCTBAMU, ABNASETCS KIIMHU-
4eCckr 060CHOBaHHbIM. KOMOUHALMA OAaHHbBIX LUTAMMOB MEPCMNEKTMBHA A5 BKIIOYEHWS B KIIMHUYECKME PEKOMEHAA-
LM NO BEOEHMIO NALUMEHTOB C CUHAPOMOM pPa3fpaXeHHOro KULLEeYHUKA, NCUXUYECKMMM U MOBEAEHYECKUMU pac-
CTPOWCTBaM.

KnioueBbie cnoBa: kuieqyHas MMkpoobunoTa, MUKPOBUOM, OCb «KULLEYHUK — MO3r», TPEBOra, AEenPeCccus, ncuxmye-
CKMe paccTpoiicTBa, npobuoTnku, Bifidobacterium, Bifidobacterium longum 35624, Bifidobacterium longum 1714
KoHNUKT MHTepecoB: OKCMEPTHbLIN COBET COCTOSANICA MPW OpraHM3aLMoHHON noaaepxke dapmaLeBTUYeCKOn
KOMMNaHum «brnokoaexkc».

Ansa uutupoBanusa: VeawkuH B.T., JIuesaH M.A., AbaynraHmesa [.U., Anekceesa O.I1., AnekceeHko C.A., BakynuHa H.B., Bapa-
HoBCckunii A.1O., BopavH [1.C., Bonenb B.A., 3onbHukosa O.10., MeawknH K.B., KopoyaHckas H.B., Mammaes C.H., NonyaktoBa E.A.,
Pomanor [.B., LlykaHos B.B., LUndpun O.C., AbaoynxakoB C.P., AngpeeB [.H., BeHvawsunn A.l., KyyepsBein tO0.A., Knaput-
ckasa W.J1., NanuHa T.J1., MacnenHukoB P.B., Ma3un PI., NepekanuHa M.B., LLeaHos A.M., YnbsHuH A.U. CoveTaHne TPeBOXHO-
ro U OenpecCuUBHOr0 PacCTPOMCTB Y MAUNEHTOB C CUHAPOMOM PasapaXeHHOro KuileyHnka (0630p nuTepaTtypbl U pe3onoLms
9KkecnepTHOro coeta). Poccuincknia XxypHan racTpo3HTEPOIOrMn, renatonornu, kononpokrtonoruun. 2026;36(2):7-24. https://doi.

org/10.22416/1382-4376-2026-36-2-7-24

On April 19, 2025, in Moscow, under the chair-
manship of the Chief Gastroenterologist of the
Russian Ministry of Health, Dr. Sci. (Med.),
Professor, Member of the Russian Academy of
Sciences, V.T. Ivashkin, an Expert Council meet-
ing was held to discuss the issue of co-occurring
anxiety and depressive disorders in patients with
irritable bowel syndrome (IBS). The meeting also
included participation from the chief gastroen-
terologists of the federal districts of the Russian
Federation and key opinion leaders. The event
was organized by Sechenov University and the
Scientific Community for Human Microbiome
Research (CHMR).

During the Expert Council, presentations were
made on current perspectives regarding the role of
gut microbiota in the pathogenesis of IBS, anxi-
ety, and depressive disorders, as well as approach-
es to optimizing therapy for these conditions.

The presentation by Vladimir T. Ivashkin,
Dr. Sci. (Med.), Professor, Member of the
Russian Academy of Sciences, and Elena
A. Poluektova, Dr. Sci. (Med.), focused on cur-
rent understanding of key alterations in the gut
microbiota composition in patients with IBS.

Irritable bowel syndrome is a chronic function-
al intestinal disease in which abdominal pain is
associated with defecation and changes in stool
frequency and form [1]. Modern research into the
pathogenesis of IBS has largely focused on the
concept of disrupted communication between the
gut, the enteric nervous system (ENS), and the
central nervous system (CNS), driven by changes
in the composition of the gut microbiota [2].

The growing interest in the role of gut micro-
biota in human health, and in identifying specif-
ic alterations in its functional potential in IBS
and other chronic non-communicable diseases, has

contributed to the development of methods for
analyzing the microbial composition of the colon.
Currently, the most widely used methods for eval-
uating gut microbiota in clinical studies of IBS
patients include polymerase chain reaction (PCR),
microbial 16S rRNA sequencing of stool samples,
and big data analysis using machine learning ap-
proaches [3, 4]. However, interpretation of these
results requires caution and careful consideration
of numerous methodological factors.

For example, results from a systematic review
of 22 comparative studies demonstrated significant
differences in gut microbiota composition between
patients with IBS and healthy controls: a reduc-
tion in the abundance of the Bifidobacterium
and Faecalibacterium genera, alongside an in-
crease in the levels of the Lactobacillaceae and
Enterobacteriaceae families. However, the meth-
odological quality of many studies included in the
review was low: none were multicenter, only 60 %
of studies had age- and sex-matched groups, bac-
terial 16S rRNA sequencing was applied in just
45.8 % of cases, and only one study employed a
blinded sample analysis [3]. These findings were
further complemented by a later systematic review
focusing on five studies that used the standard-
ized primer set PCR test (GA-map™ Dysbiosis
Test). The test results are interpreted using an
automated algorithm in the form of a “dysbiosis
index”, which reflects the degree of deviation in
the abundance of the studied microbial taxa in a
sample compared to reference values characteristic
of a healthy population. The review demonstrat-
ed an increased dysbiosis index in patients with
IBS and identified several characteristic features
of their gut microbiota composition: an increase
in Proteobacteria, Pseudomonas, and Dorea, and
a decrease in Actinobacteria, primarily due to
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reduced Bifidobacteria. However, these studies
also had methodological limitations related to
group representativeness: in one study, the mean
age of the IBS group exceeded that of the control
group; in two studies, the IBS group had unequal
numbers of men and women; and in two other
studies, only patients with the diarrhea-predomi-
nant IBS subtype were included [4].

To date, there are no clearly defined criteria
for a “normal” gut microbiota composition, which
complicates the critical assessment of its alter-
ations in IBS patients in clinical practice. This
is largely due to the lack of standardized meth-
odological approaches for analyzing the microbial
composition of the colon. An attempt to resolve
these contentious issues and to systematize princi-
ples for studying the human microbiota was made
in 2025 in a consensus statement by a multidisci-
plinary expert group from the USA, China, Israel,
Canada, and European countries. The experts not-
ed that the most informative methods for assessing
microbial composition currently are bacterial 16S
rRNA sequencing and whole-genome sequencing,
whereas the use of multiplex PCR and bacterial
culture analysis provides limited information for
these purposes, despite their potential utility [5].

Thus, accumulated evidence to date indicates a
reduced abundance of Bifidobacterium in the gut
microbiota of patients with IBS. Nevertheless, to
further elucidate the pathogenesis of the disease,
additional studies on the gut microbiota of this
patient population are needed, using standardized
analytical methods.

Continuing the discussion on gut microbiota al-
terations, Dmitry V. Romanov, Dr. Sci. (Med.),
presented current insights into the characteristics
of colonic microbial composition in patients with
psychiatric disorders.

Postnatal human development is characterized
by two closely interrelated and highly dynamic
processes: the maturation of brain structures and
the establishment of gut microbiota composition.
From the moment of colon colonization, the mi-
crobiota plays a crucial regulatory role in the for-
mation of neuronal circuits in the brain, acting
as a coordinator of neurotransmitter levels in the
bloodstream and CNS structures [6].

Contemporary scientific evidence indicates a
close pathogenetic link between gut microbiota
disturbances and the development of various psy-
chiatric disorders. Significant alterations in mi-
crobial composition at different taxonomic levels
have been identified in patients with depressive
disorders, psychotic states, schizophrenia, bipo-
lar disorder, Parkinson’s disease, autism spectrum
disorders, Alzheimer’s disease, and anorexia ner-
vosa (Table) [7—11].

Despite differences in the microbial profile
alterations identified, a common feature is a re-
duction in microbial taxa that supports anti-in-
flammatory immune responses and synthesize
various neurotransmitters (e. g., dopamine, tryp-
tophan and its derivatives, catecholamines, and
others). Nevertheless, meta-analyses to date have
not identified unique microbiota changes specific
to certain psychiatric disorders, despite a strong

Table. Key changes in gut microbiota composition in patients with psychiatric disorders

Disorders Changes in gut microbiota abundance
Depression 1 Bacteroidetes, Proteobacteria, Actinobacteria, Enterobacteriaceae, Alistipes
| Faecalibacterium, Bifidobacterium, Lactobacillus
1 Coriobacteriaceae, Prevotella, Succinivibrio, Collinsella, Megasphaera, Klebsiella,
Schizophrenia Methanobrevibacter, Clostridium

| Blautia, Coprococcus, Roseburia

1 Bacteroides, Actinobacteria, Coriobacteria

Bipolar disorder

| Faecalibacterium, Roseburia, Alistipes

1 Bacteroides, Roseburia

Parkinson’s disease

| Blautia, Coprococcus, Dorea, Oscillospira, Akkermansia

1 Streptococcus, Clostridiales, Comamonadaceae, Akkermansia, Rhodococcus, Oscillospira,
Desulfovibrio, Burkholderia, Collinsella, Corynebacterium, Dorea, Lactobacillus

Autism spectrum
disorders

Parabacteroides, Veillonella

| Firmicutes, Faecalibacterium, Ruminococcus, Proteobacteria, Fusobacteria,
Verrucomicrobia, Bifidobacterium, Neisseria, Alistipes, Bilophila, Dialister,

1 Blautia, Phascolarctobacterium, Gemella, E. coli, Shigella

Alzheimer’s disease

Mogibacteriaceae

| Ruminococcaceae, Turicibacteraceae, Peptostreptococcaceae, Clostridiaceae,
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theoretical rationale for such associations. For ex-
ample, a meta-analysis of 34 case-control studies,
including 1,519 patients with various psychiatric
disorders (major depressive disorder, bipolar dis-
order, psychosis, schizophrenia, anorexia nervosa,
anxiety disorders, obsessive-compulsive disorder,
post-traumatic stress disorder, and attention-defi-
cit/hyperactivity disorder) and 1,429 healthy
controls, revealed a general trend toward reduced
alpha diversity (species richness) of the gut micro-
biota in patients. However, statistically significant
reductions were confirmed only in the subgroup
with bipolar disorder. Common patterns of colon-
ic microbiota alterations were observed in major
depressive disorder, bipolar disorder, anxiety dis-
orders, psychosis, and schizophrenia, including
decreased abundance of the Faecalibacterium
and Coprococcus genera and increased abundance
of Eggerthella [12]. A later systematic analysis,
combining data from 24 studies on major depres-
sive disorder, 7 studies on bipolar disorder, and
15 studies on schizophrenia (a total of 2,510 pa-
tients and 2,407 healthy participants), demon-
strated similar findings but also highlighted high-
er levels of Lactobacillus in patients with these
psychiatric disorders [9]. Unfortunately, both me-
ta-analyses demonstrated high heterogeneity in the
studied subgroups and microbiota analysis methods,
complicating the interpretation of the results.

A number of recent studies employing
Mendelian randomization indicate a critical role
of specific members of the gut microbiota in the
prevention of mental disorders, which has generat-
ed substantial scientific interest in this area. The
principle of this method is to infer putative causal
relationships between genetic predisposition and
disease development under exposure to external
risk factors. In a recent large-scale data analysis
using Mendelian randomization, higher abundance
of gut microbiota from the Bifidobacteriaceae
family (odds ratio (OR) — 0.90; 95% confidence
interval (95% CI): 0.83—0.98), the Clostridiales
order (OR = 0.88; 95% CI: 0.81—0.95), and
the Parasutterella genus (OR = 0.75; 95% CI:
0.64—0.88) was shown to reduce the risk of de-
pression in genetically predisposed individu-
als. In contrast, increased abundance of bacteria
from the Oxalobacteraceae family (OR = 1.78;
95% CI 1.24-2.56), the Deltaproteobacteria
class (OR = 2.17; 95% CI: 1.38—3.40), and the
Desulfovibrionales order (OR = 2.22; 95% CI:
1.41—-3.49) was associated with a higher risk of its
development. In addition, representatives of the
Bifidobacteriales order (OR = 0.80; 95% CI: 0.75—
0.85) and the Bifidobacterium genus (OR = 0.79;
95% CI: 0.74—0.84) demonstrated an inverse asso-
ciation with the risk of anxiety disorders, whereas

the Lactobacillaceae family (OR = 1.18; 95%
CI: 1.08—1.28) and the Clostridiales order
(OR = 1.15; 95% CI: 1.05—1.27) showed a pos-
itive association [13].

Taken together, these findings suggest that al-
terations in the composition of the gut micro-
biota are closely linked to the development of
mental disorders. Although specific taxa and
biomarkers have not yet been fully identified,
the etiological role of certain representatives,
such as Bifidobacterium, in the development
and prevention of these conditions warrants fur-
ther investigation.

Based on a review of current evidence, the re-
port by Dmitry V. Romanov, Dr. Sci. (Med.),
and Andrey M. Sheyanov presented the concept
of comorbidity between IBS and mental and be-
havioral disorders.

Contemporary studies demonstrate a high prev-
alence and a broad spectrum of psychoemotional
disorders in patients with functional gastroin-
testinal diseases, predominantly IBS. For exam-
ple, a meta-analysis of 73 comparative studies
showed that the prevalence of anxiety disorders
in patients with IBS and in healthy subjects was
39.1 % (95% CI: 32.4—45.8) and 23.0 % (95% CI:
17.2—28.8), respectively, while the prevalence of
depressive disorders was 28.8 % (95% CI: 23.6—
34.0) and 23.3 % (95% CI: 17.2—29.4), respec-
tively. The risk of developing these disorders in
patients with IBS was approximately threefold
higher than in control individuals: the risk ra-
tio for anxiety and depression was 3.11 (95% CI:
2.43-3.98) and 3.04 (95% CI: 2.37—3.91), re-
spectively [14]. These patterns were confirmed
in a case-control study involving 160 patients
with IBS and 200 healthy individuals. Over an
18-month follow-up period, symptoms of mental
disorders developed in 84.4 % of patients with
IBS and in 41.5 % of participants in the control
group. Compared with healthy study participants,
patients with IBS significantly more frequently
developed recurrent depression (27.5 % vs. 16 %;
p < 0.05), generalized anxiety disorder (30 % vs.
13 %; p < 0.001), and mixed anxiety-depressive
disorder (10.6 % vs. 2 %; p < 0.001) [15]. In
contrast, data on the development of IBS in pa-
tients with previously diagnosed mental disorders
remain limited, although isolated observations
suggest the existence of such an association [16].

The causes underlying the coexistence of
functional gastrointestinal disorders and men-
tal illnesses remain incompletely understood;
however, their multifactorial nature is assumed.
Considerable attention has been directed toward
the genetic determinants of these conditions.
Contemporary genomic studies have identified
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127 shared genomic loci associated with the co-
morbidity of IBS and mental disorders. Distinct
patterns have been observed: 7 loci are unique to
the combination of IBS and generalized anxiety
disorder, 35 loci to the comorbidity of IBS and
major depressive disorder, 27 loci are character-
istic of the coexistence of IBS and bipolar disor-
der, and 15 loci are associated with the concurrent
presence of IBS and schizophrenia. These genes
are involved in complex biological functions re-
lated to immune regulation, neuronal plasticity,
and epithelial tissue development, indicating their
role in shaping inflammatory immune responses,
the physiological resilience of the nervous system,
and the maintenance of the structural integrity of
the intestinal barrier [17]. Neuroimaging studies
further demonstrate an association between poly-
morphisms in some of the aforementioned genes
and specific features of the physiology of neural
networks responsible for higher nervous activity.
In patients with IBS, characteristic abnormalities
in the physiological functioning of neural net-
works have been described, including reduced de-
scending inhibitory pain control (attenuation of
the default mode network), enhanced perception
and processing of afferent information (hyperac-
tivity of the sensorimotor network), exaggerated
appraisal of health-related threat signals, and im-
paired switching between other neural networks
(hyperactivity of the salience network) [18].

It has been separately noted that the coexis-
tence of IBS and psychoemotional disorders is
associated with more pronounced alterations in
the cytokine profile and the composition of the
gut microbiota. Patients with IBS and anxiety—
depressive disorders exhibit higher circulating
levels of proinflammatory cytokines (interleu-
kin (IL) 1B, tumor necrosis factor (TNF) o) and
lower levels of the anti-inflammatory cytokine
IL-10 compared with patients with IBS alone
[19]. In individuals with comorbid depression
and IBS, the gut microbiota is characterized by a
more marked reduction in representatives of the
Bifidobacterium, Sutterella, Butyricimonas, and
Butyricicoccaceae UCG-009 genera, along with
an increased abundance of bacteria of the Proteus
genus [20].

Timely diagnosis of psychoemotional distur-
bances in patients with ITBS remains challenging
in routine clinical practice. The primary tools
for identifying these disorders include various
rating scales, structured interviews, and special-
ized personalized approaches, such as brain neu-
roimaging, genomic and pharmacogenomic stud-
ies, biomarker analysis, and others. The most
important scales used in clinical practice are the
Hospital Anxiety and Depression Scale (HADS),

the Brief Psychiatric Rating Scale (BPRS), the
Beck Depression Inventory (BDI), the State-Trait
Anxiety Inventory (STAI), the Patient Health
Questionnaire 9 (PHQ-9), and the Generalized
Anxiety Disorder 7 (GAD-7) [21].

In the report by Allan G. Beniashvili, Dr. Sci.
(Med.), it was emphasized that the gut micro-
biota represents one of the key elements in the
pathogenesis of the coexistence of functional gas-
trointestinal disorders and mental illnesses.

The gut-brain interaction is mediated through
complex neuroendocrine, immune, and metabolic
signaling pathways, the homeostasis of which is
coordinated by the gut microbiota [22].

The neuroendocrine signaling pathway involves
afferent and efferent neurons of the enteric and
central nervous systems, as well as brain structures
and the hypothalamic-pituitary-adrenal (HPA)
axis. Ascending signals to the central nervous sys-
tem and descending signals to the enteric nervous
system, transmitted via vagal, enteric, and spinal
neurons, increase or decrease HPA axis activity,
leading to changes in systemic cortisol concen-
trations. Cortisol, in turn, modulates neuronal
activity in both the central and enteric nervous
systems, thereby forming a closed regulatory
loop integrating neural and hormonal compo-
nents [23]. The gut microbiota coordinates af-
ferent signaling by regulating the local immune
response and producing various molecules that
alter the sensitivity of afferent vagal nerve and
ENS fibers to mechanical and chemical stimuli
in the colon [24].

The immune pathway implies a regulatory ef-
fect of circulating pro- and anti-inflammatory
cytokines on neurons of the CNS and ENS. The
balance of these cytokines changes in response to
sensitization of dendritic cells and tissue macro-
phages in the colonic mucosa by bacterial cells
and their components [25]. Under conditions of
microbiota homeostasis, dendritic cells predomi-
nantly produce anti-inflammatory cytokines, such
as IL-10; however, disruption of microbial compo-
sition shifts their activity toward the production
of inflammatory mediators. Sensitization of tissue
macrophages, also resulting in the production of
inflammatory cytokines, occurs when epithelial
barrier permeability is compromised, leading to
bacterial translocation of microbial cells into the
submucosal layer [26, 27]. As the inflammatory
immune response intensifies, blood-brain barrier
permeability becomes impaired, which is accom-
panied by activation of microglial cells in brain
structures and the development of neuroinflam-
mation with damage to oligodendrocytes, astro-
cytes, and other glial cells. According to current
evidence, neuroinflammation is regarded as one of
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the key mechanisms underlying the development
of mental and neurodegenerative disorders [27].

The metabolic (or humoral) signaling pathway
is mediated by the direct effects of effector mol-
ecules circulating in the systemic bloodstream on
neurotransmitter receptors of neurons in the CNS
and ENS. These molecules include catecholamines,
serotonin, y-aminobutyric acid (GABA), gut pep-
tides (cholecystokinin, peptide YY, glucagon-like
peptide-1), secondary bile acids, short-chain fatty
acids (SCFAs), and others [28]. The gut microbio-
ta is capable of synthesizing and metabolizing var-
ious mediators of this signaling pathway, thereby
maintaining or modifying the direction and mag-
nitude of its effects [29]. For example, alterations
in gut microbiota composition have been reported
to be associated with impaired serotonergic neuro-
transmission and are accompanied by colonic dys-
motility, cognitive dysfunction, depression, and
somatization [30].

Despite its coordinating role, the stability of
the colonic microbiota is directly dependent on
the activity of the “gut — brain” axis through
a feedback mechanism. Disturbances in autonom-
ic regulation caused by altered central nervous
system homeostasis (for example, during stress,
psychoemotional disorders, or pharmacotherapy)
affect colonic motility, mucin production by the
mucosa, and the intensity of the intestinal im-
mune response, which together lead to shifts in
microbial composition. It is well established that
stress-induced increases in cortisol and norepi-
nephrine levels result in significant changes in the
microbiota, with a selective increase in opportu-
nistic pathogenic species [31]. In addition, certain
psychotropic medications are known to influence
gut microbiota composition. For instance, in vitro
studies have demonstrated inhibitory effects of
antidepressants (fluvoxamine, venlafaxine, escit-
alopram, and mirtazapine) on the growth of com-
mensal microorganisms, including E. coli, E. fae-
calis, S. aureus, C. albicans, B. bifidum, and
L. rhamnosus [32].

Thus, the gut microbiota plays a coordinating
role in maintaining the physiological homeostasis
of the key components of the “gut — brain” axis,
and disruptions in microbial composition trigger
pathogenetic mechanisms that contribute to the
development of both functional gastrointestinal
disorders and mental illnesses (Figure).

Investigation of this scientific paradigm has
contributed to the development of the concept
of a three-component functional “microbiota —
gut — brain” axis, highlighting the critical role
of the gut microbiota in maintaining the stability
and functionality of the “gut — brain” axis [33].

Maintaining the integrity of neuroendocrine,
immune, and metabolic pathways through mod-
ulation of gut microbiota composition should be
considered a promising and pathogenetically jus-
tified approach for the treatment of comorbid
functional gastrointestinal and mental disorders.
From this perspective, research into strategies for
enhancing the therapeutic efficacy of psychotropic
drugs while minimizing their adverse impact on
gut microbiota composition becomes particularly
relevant.
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Figure. Key mechanisms of neuroinflammation,
anxiety, and depressive disorders associated with gut
microbiota dysbiosis. IL — interleukin; TNF-o — tu-
mor necrosis factor-alpha; ENS — enteric nervous
system; SCFA — short-chain fatty acids; GABA —
gamma-aminobutyric acid
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The potential role of Actinomycetota bacteria
was highlighted in a report by Maria A. Livzan,
Dr. Sci. (Med.), Corresponding Member of the RAS.

Members of the Actinomycetota phylum (for-
merly Actinobacteria) account for only 1—10 % of
the total human gut microbiota, whereas bacteria
of the Bacilota phylum (formerly Firmicutes) com-
prise approximately 50—80 %, of the Bacteroidota
phylum (formerly Bacteroidetes) up to
40 %, of the Pseudomonadota phylum (formerly
Proteobacteria) — up to 10 %, of the Fusobacteria
phylum — up to 5 %, and of the Verrucomicrobia
phylum — less than 1 %. Key representatives of
Actinomycetota, belonging to the Streptomyces,
Actinomyces,  Collinsella, Eggerthella, and
Bifidobacterium genera, play significant roles in
human physiology [34].

Streptomyces and Actinomyces are able to
maintain colonization resistance in the colon
through the production of various antimicrobial
peptides and bacteriocins (e. g., AMP1, SLG10,
JLA-9, arcanocin, and arahnicin), which exhibit
activity against a broad spectrum of gram-posi-
tive and gram-negative bacteria as well as their
biofilms [35]. Actinomyces are also known to pro-
duce short-chain fatty acids (SCFAs), primarily
acetate, as well as formate, succinate, and lactate,
which serve as primary substrates for the growth
of other gut bacteria. Data indicate that the
abundance of Actinomyces in the gut microbiota
increases during active inflammatory bowel dis-
ease (ulcerative colitis and Crohn’s disease) and
decreases under conservative treatment; however,
the mechanisms underlying this association remain
unclear [36]. Collinsella species can also synthe-
size SCFAs, metabolizing mainly animal-derived
foods. Their abundance positively correlates with
circulating insulin levels and negatively with tri-
glyceride levels. Nevertheless, the role of these
microorganisms is complex, as their numbers are
elevated in patients with obesity and metabolic
syndrome [37]. Eggerthella species are able to
convert primary bile acids into secondary bile ac-
ids, metabolize plant-derived components (poly-
phenols and lignans), inactivate certain drugs
(e. g., digoxin), and metabolize dopamine into ty-
ramine [38].

The most extensively studied representatives of
the phylum Actinomycetota are members of the
Bifidobacterium genus. Interest in this genus is
driven by its beneficial effects on the host organ-
ism, which are mediated through multiple mech-
anisms. Bifidobacterium species contribute to
colonization resistance by adhering to the surface
of colonocytes, thereby competing for ecological
niches with pathogenic and opportunistic micro-
organisms, and through the production of various

bacteriocins (e.g., acidocin B, bifidin I, thermo-
philicin, bifilact, among others) [39]. Interactions
of Bifidobacteria with Toll-like receptors on den-
dritic cells of the colonic mucosa enhance TL-10
synthesis, reduce mucosal inflammatory responses,
and are accompanied by decreased levels of proin-
flammatory cytokines (IL-1p, IL-6, IL-23, and
TNF-a) [40, 41]. Additionally, Bifidobacterium
metabolize plant-derived polysaccharides and mu-
cin on the colonocyte surface to produce SCFAs
— acetate, propionate, and butyrate — which
modulate cellular activity, metabolism, and differ-
entiation [42]. The physiological effects of SCFAs
include lowering colonic lumen pH, inhibiting
proinflammatory cytokine synthesis, improving
insulin sensitivity, maintaining proper colonic mo-
tility, enhancing electrolyte absorption in the co-
lon, and regulating appetite, blood pressure, bone
mineralization, and multiple other processes [43].
SCFA functions are mediated via two primary
mechanisms: modulation of intracellular signaling
pathways through binding to G-protein-coupled
receptors on the cell membrane, and modification
of the cell’s transcriptional profile via interac-
tion with histone complexes in the nucleus [44].
Furthermore, through SCFA production and sup-
pression of proinflammatory signaling pathways,
Bifidobacterium help maintain the integrity of
the intestinal mucosal-epithelial barrier and the
blood-brain barrier, enhancing the expression of
tight junction proteins (claudin, occludin, zonu-
lin-1) by cells within these structures [42—44].

Thus, bacteria of the Actinomycetota phylum
exhibit a dual effect on the human organism,
whereas members of the genus Bifidobacterium
demonstrate a wide spectrum of beneficial prop-
erties. Numerous clinical studies have confirmed
the efficacy of Bifidobacterium strains in vari-
ous chronic non-communicable diseases, including
anxiety and depressive disorders [45].

The report by Anatoly I. Ulyanin focused on
the potential application of probiotics in the treat-
ment of IBS in accordance with current clinical
practice guidelines.

Probiotics are live microorganisms that confer
health benefits to the host when administered in
adequate amounts [46]. The functions of probiotic
microorganisms largely mirror those of commensal
members of the human gut microbiota; however,
their effects depend on the functional potential of
the specific strains included in the probiotic com-
position [46, 47]. In scientific literature, probiot-
ics are often classified as single-strain (containing
only one strain per product) or multi-strain (con-
taining two or more strains). This classification
is primarily descriptive and does not necessarily
reflect clinical efficacy [48]. From the perspective
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of evidence-based medicine, the efficacy and safe-
ty of probiotics are determined by strain-specific
composition, the number of microorganisms per
single and daily dose, the formulation, and the
duration of administration, all of which must be
supported by properly conducted clinical studies
[46, 49].

Results from several meta-analyses indicate that
probiotics represent a promising approach in the
treatment of IBS. For example, a meta-analysis
of 22 randomized placebo-controlled trials (RCTs)
involving 3,144 IBS patients demonstrated that
probiotics significantly reduced overall symp-
tom severity (OR = 1.50; 95% CI: 1.23—1.83),
with a number needed to treat of 5. Probiotics
were particularly effective in reducing abdominal
pain (meta-analysis of 18 RCTs, 2,766 patients;
Standardized Mean Difference (SMD) = —0.31;
95% CI: —0.45..—0.17) and bloating (meta-ana-
lysis of 15 RCTs, 2,283 patients; SMD = —0.20;
95% CI: -0.38..-0.01) compared with placebo [50].
However, due to substantial heterogeneity in
patient populations and probiotic formulations
studied, assessing the efficacy of specific probiot-
ic preparations in clinical practice remains chal-
lenging. Nevertheless, effective probiotics for
IBS have been identified in a recent meta-anal-
ysis of 40 RCTs that accounted for strain speci-
ficity and group heterogeneity. One of the most
effective formulations was a probiotic containing
Bifidobacterium longum 35624, which significant-
ly reduced IBS symptom severity (SMD = —-9.4;
95% CI: -13.0..-5.8; p < 0.001), as measured by
the TIrritable Bowel Syndrome Severity Scoring
System (IBS-SSS) [51].

In 2024, the clinical practice guidelines for IBS
were revised. Based on accumulated evidence, the
updated version of the document included rec-
ommendations for the inclusion of strain-specific
probiotics with demonstrated efficacy in the treat-
ment of IBS to reduce symptom severity (recom-
mendation strength — A; evidence quality — 1).
The guidelines specifically highlighted the probi-
otic Bifidobacterium longum 35624 strain, recom-
mended for use as monotherapy in IBS at a dose of
1 x 10 CFU once daily for a minimum of 28 days.

Thus, the efficacy of probiotics in IBS is
strictly strain-specific and supported by me-
ta-analyses of clinical studies. Despite study het-
erogeneity, probiotics with proven effectiveness,
particularly Bifidobacterium longum 35624, are
formally incorporated into the current clinical
guidelines for IBS.

The report by Andrey M. Sheyanov presented
current insights into the therapeutic potential of
specific Bifidobacterium strains in the treatment
of IBS and associated psychiatric disorders.

Certain Bifidobacterium strains are able to
maintain an anti-inflammatory immune response,
preserve intestinal epithelial barrier integrity,
synthesize key neurotransmitters and regulatory
molecules, and enhance stress resilience. The com-
bination of these effects underlies their compre-
hensive influence on the pathogenesis of IBS and
comorbid mental disorders [52]. For example, the
B. longum 35624 strain is known to support the
integrity of the intestinal mucosal-epithelial barri-
er by increasing IL-10 levels and reducing the ex-
pression of IL-6, IL-8, and TNF-a by tissue macro-
phages and CD4" lymphocytes [53]. Experimental
studies in rodents have also demonstrated that
B. longum 35624 increases systemic levels of tryp-
tophan and kynurenic acid, a neuroprotective me-
tabolite, which is associated with a statistically
significant reduction in depressive-like behavior
in the forced swim test [54]. Additionally, a series
of experiments in laboratory rats confirmed that
B. longum 35624 can raise the threshold for vis-
ceral pain perception [55].

The Bifidobacterium longum 1714 strain ex-
hibits a therapeutic potential similar to that of
B. longum 35624. Both strains share common
mechanisms of action, including the promotion of
anti-inflammatory cytokine synthesis, production
of SCFAs, and regulation of tryptophan and its me-
tabolites [56]. However, B. longum 1714 demon-
strates unique beneficial effects on psycho-emo-
tional disorders, as confirmed in clinical studies.
In a randomized, double-blind, placebo-controlled
trial involving 40 healthy volunteers, 4-week ad-
ministration of B. longum 1714 significantly al-
tered electrophysiological brain activity, increas-
ing theta and alpha rythms in the frontal cortex
and cingulate gyrus in response to stress. These
neurophysiological changes indicate enhanced ac-
tivation of brain centers responsible for psycho-
logical adaptation and counter-regulation of nega-
tive emotions [57]. The stress-reducing properties
of B. longum 1714 were further demonstrated in
a 4-week placebo-controlled study of 22 healthy
volunteers, which assessed salivary cortisol levels
and brain activity using electroencephalography.
Probiotic administration significantly reduced
salivary cortisol, enhanced prefrontal cortex ac-
tivity, and improved visuospatial memory under
stress [56]. In an 8-week randomized trial includ-
ing 89 adults with sleep disturbances (assessed
by the Pittsburgh Sleep Quality Index (PSQI)),
B. longum 1714 significantly was superior to pla-
cebo in improving sleep quality, reducing daytime
dysfunction due to sleepiness (p < 0.05), and en-
hancing quality of life, particularly in social func-
tioning and physical activity, as measured by the
Short Form 36 (SF-36) questionnaire (p < 0.05)
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[58]. Similarly, a randomized, placebo-controlled,
crossover study involving 20 students demonstrat-
ed that B. longum 1714 improved both sleep qual-
ity and duration under exam-induced stress, as
assessed by PSQI (p < 0.05) [59].

The combination use of B. longum 35624 and
B. longum 1714 appears promising for the treat-
ment of IBS and associated psychiatric disorders.
In a study involving 40 patients with IBS co-
morbid with anxiety or depressive disorders, an
8-week administration of the combined strains re-
sulted in a significant reduction in IBS symptom
severity (assessed by the IBS-SSS), anxiety and
depression (assessed by HADS), and improved
sleep quality (assessed by the PSQI). These clin-
ical improvements were accompanied by normal-
ization of morning salivary cortisol levels and a
significant increase in serum brain-derived neuro-
trophic factor, which remained elevated after the
treatment course [60]. These findings indicate a
positive modulatory effect of B. longum 35624
and B. longum 1714 on key pathophysiological
mechanisms underlying dysregulation of the “mi-
crobiota — gut — brain” axis.

Members of the Expert Council emphasized the
critical role of gut microbiota in maintaining the
communication pathways between the gut and the
brain. The data presented by speakers support the
need for innovative strategies to correct microbi-
ota composition, targeting specific alterations as-
sociated with various chronic non-communicable
diseases. During the discussion, a consensus was
also reached on the importance of developing re-
gional reference ranges for gut microbiota compo-
sition in the Russian population.

A resolution was adopted after the presenta-
tions and discussion.

Expert Council resolution

1. Patients with IBS and concomitant anxiety
and depressive disorders exhibit concordant alter-
ations in gut microbiota composition, character-
ized by a reduced abundance of bacteria of the

Bifidobacterium genus, indicating the involve-
ment of these taxa in the development and pro-
gression of the aforementioned conditions.

2. An increased proportion of members of the
Bifidobacteriaceae family and the Bifidobacterium
genus in the gut microbiota is associated with a
reduced risk of anxiety and depressive disorders.
An increased abundance of bacteria from the
Oxalobacteraceae family, the Deltaproteobacteria
class, and the Desulfovibrionales order is associ-
ated with an increased risk of depression, where-
as bacteria from the Lactobacillaceae family and
the Clostridiales order are associated with an in-
creased risk of anxiety disorders.

3. In patients with IBS and the specified men-
tal disorders, a reduction in the abundance of
Bifidobacterium spp. is associated with impaired
function of the intestinal and blood-brain barriers
and is accompanied by an enhanced inflammatory
immune response due to an increased pool of pro-in-
flammatory cytokines in the systemic circulation.
These disturbances predispose to the development of
neuroinflammation, which constitutes a risk factor
for both mental and behavioral disorders.

4. The combination of probiotic Bifidobacterium
longum 35624 and Bifidobacterium longum 1714
strains has demonstrated clinical efficacy in reduc-
ing the severity of IBS symptoms, anxiety, and de-
pression. The use of this combination of probiotic
strains, B. longum 35624 and B. longum 1714, in
patients with IBS and comorbid mental disorders
should be regarded as pathogenetically and clini-
cally justified.

5. The combination of B. longum 35624 and
B. longum 1714 strains is promising for inclu-
sion in clinical practice guidelines for the man-
agement of patients with IBS, as well as with
various mental and behavioral disorders. This
strain combination may be considered as adjunc-
tive therapy when prescribing antidepressants in
order to correct drug-induced alterations in gut
microbiota composition and to potentiate their
therapeutic effect.
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BBepeHue. Llenvakms — XpoHMYECKOe ayTOMMMYHHOe 3aboneBaHue, TPelbyoLlee NOXM3HEHHOrO CObMaeHS
0e3rnTEHOBOM AMeThbl. HecMoTpsa Ha 3P DEKTUBHOCTb AMETbI B KOHTPOJE CUMMTOMOB, KQYECTBO XM3HU NALMEHTOB
OCTaEeTCs NMoA yrpo30m n3-3a orpaHnyeHmnin B CoumanbHOM, SMOLMOHANIbHOW U raCTPOHOMMNYECKOW chepax.

Llenb: npoBecTy aHann3 COBPEMEHHbIX MOAX000B OLEHKN KaY4eCTBa XM3HU MALMEHTOB C Lenvakmern ons ontmMmnsa-
LM CTpaTermin 0kasaHvsi NOMOLLM AaHHOW KaTeropumv 60bHbIX.

OcHOBHbIEe MOJIOXeHUsA. COBPEMEHHbIE UCCNEO0BAHUSA MOAYEPKMBAIOT 3HAYMMOCTb HE TOJIbKO KJIMHUYECKOro
KOHTPOJISA, HO N MCUXOCOLMaNbHON NOAAEPXKM OONbHbIX. B 0630pe AaHa xapakTepucTuka BaNnAMPOBAHHbIX UH-
CTPYMEHTOB OLLEHKM Ka4yeCTBa XWU3HW NnauMeHTa nNpu uenmakum, npencrasneHo anddepeHumMpoBaHHoOe BiasHUe
3aboneBaHVs Ha OeTer 1 B3pOCIbiX, 0COOEHHOCTU cObNoaeHNS 6E3MMIOTEHOBOW AVNETLI U €e BOCMPUSTUE, a Takxke
PErnoHanbHbIE U KYNbTYPHbIE PA3NYKMs B AOCTYNE K NOAAEPXKE 1 6e3rNioTeHOBLIM NpoaykTamM. HebnaronpusatHoe
MCUXOSIOrMYECKOE COCTOSAHNE MOXET CHUXATb NMPUBEPXEHHOCTb OE3MI0TEHOBOM AneTe, GOPMUPYS MOPOYHbIA KPYT.
CpaBHeHWE C APYrMMU XPOHUYECKMMU 32001EBAHNSAMU MOKA3asno, YTO NpU CTPOrom cobnoaeHn 6e3rnioTEHOBOW
OVEeThl LesInakus MOXET UMETb MEHbLLEE BIIMSHNE Ha KaYeCTBO XNU3HU.

3aknioyeHue. [1ng onTuMn3aLmm KayecTa Xn3HM He0OX0AMM MEXOVNCUMUMIMHAPHBIMA NOAX0A, — OT KYJIbTYPHOW
ajanTaumn WkKan KayecTBa XU3HN 0 NCUXOSIOTMYECKON 1N COLManbHOM NOALEPXKN TaKUX NaLMEHTOB 1 HOpMannsa-
LKW NUTAHNA BHE JOMa.

KnioueBble cnoBa: Lienvakums, Ka4eCTBO XN3HU, 6e3rnioTeHoBas AMeTa, ONPOCHUKN

KoHNUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHMIMKTA UHTEPECOB.

Ansa umtupoBaHua: XaskunH A.W., JonunHwek E., LLipaiiHep E.B., HanetoB A.B., bopaea T.T., 46nokosa E.A., Jlowkosa E.B., Knu-
moB J1.91., KamanoBa A.A., 3aBpaxHas K.[1. CoBpeMeHHbIe NOAXOAbI Y PE3YSIbTaTbl KOMMIEKCHOW OLLEHKM KQ4eCTBA XXU3HW NP Len-
akuu: NnpobnemMsbl 1 NyTu peLleHns. POCCUINCKUIA XypHan raCTpo3HTEPOIOruY, renaTtonorum, kononpokronorum. 2026;36(2):25-35.
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Introduction. Celiac disease is a chronic autoimmune disease requiring a lifelong gluten-free diet. Despite the effec-
tiveness of the diet in controlling symptoms, patients’ quality of life remains at risk due to limitations in social, emotional,
and gastronomic spheres.

Aim: to analyze current approaches to assessing the quality of life of patients with celiac disease in order to optimise strat-
egies for providing care to this category of patients.

Key points. Current research emphasizes the importance of not only clinical control, but also of psychosocial support
for patients This review describes validated tools for assessing life quality in patients with celiac disease, highlighting the
differential impact of the disease on children and adults, the specifics of adherence to and perceptions of a gluten-free
diet, and regional and cultural differences in access to support and gluten-free products. An unfavorable psychological
state can reduce adherence to a gluten-free diet, creating a vicious cycle. A comparison with other chronic diseases
showed that with strict adherence to a gluten-free diet, celiac disease may have a lesser impact on quality of life.
Conclusion. Optimizing quality of life requires a multidisciplinary approach — from cultural adaptation of life quality scales
to psychological and social support for these patients and normalizing nutrition outside the home.
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BBeaenue

lennakuss — UMMYHOOIIOCPEIOBAHHOE CHCTEM-
Hoe 3aboJieBaHUe, BO3HUKAIOIIEE BCJIEJICTBHE YIIO-
TpeOJeHnsT TJIOTeHa y JIoJell ¢ TeHEeTUYeCKO
TIPEIPACTIONIOKEHHOCTDIO u XapaKTePHU3YIOIiee-
cs  BOCHAJUTENbHBIM MOPA’KEHHMEM TOHKOW KHIIKA
B pesyJbTare UMMYHHOTO OTBETa, OIMOCPEIOBAHHOTO
T-xmerkamu [1]. EQuHCTBEHHBIM Ha CETOMHANTHII
Jetb 3(P@EeKTUBHBIM METO/IOM JIeUeHUST 1eJTUaKU SIB-
JISIETCST  CTporasi TOKU3HEHHAsT Ge3TJTI0OTeHOBast [ihe-
ta (BIr/1). Ha ceromHsSmHWA eHb KauecTBO >KU3HU
(KJK) paccMaTpuBaeTcs B KauecTBe BayKHOTO MHTErpa-
THBHOTO MOKA3aTeJIsSI COCTOSTHUST 3/TOPOBBSI TTAIINEHTOB
C XPOHUYECKUMHU 3a00JIeBAHUSIMI, KOTOPBIH OTpaskaer
dusuueckoe 6saronoaydme, MCUXOCOIHUAIBHOE COCTO-
sgHue u crnoco6HOCTb IPPEKTUBHO PEATU30BLIBATD MO~
BCEIHEBHYIO aKTUBHOCTH [1—3]. AKIleHT Ha n3ydeHue
KK 1npu mesmakum B HOBEHIX padoTax CBUETE]Ib-
CTBYET O PACTyIIeM TMOHUMAHWU TOTO, YTO, TIOMHUMO
YCTPAHEHUST CHUMIITOMOB, Ba)KHO YJIy4IIaTh CyObeK-
TUBHOE GJIATOTIONTyYHe TTaueHToB [4—6].

ITess 0030pa — OLEHWUTH BJMSHEE 1EJIUAKUU U CO-
OJroieHnsd Ge3TII0TEHOBON IUEThl Ha KA4eCTBO JKU3HU
MalMeHTOB Pa3HOTO BO3PacTa € aKIEHTOM Ha PEruo-
HaJbHbIE W KYJbTYDHBIE PAa3JIu4usi B JOCTYITHOCTH
6e3TII0TEHOBBIX MPOJAYKTOB C HCIOJb30BAHIEM BAJIU-
JINPOBAHHBIX AHTJIO- M PYCCKOSI3bIYHBIX OIMPOCHUKOB.

I/IHCprMCHTbI OII€HKH KaYeCTBa KU3HHU

AKTYaTbHBIM HaIlpaBJICHUEM WCCIETOBAHUN TTO-
CJIeIHUX JIeT CTAJO COBEPIIEHCTBOBAHNE METO/I0B
onpezenenns KK, cBszaHHOro ¢ cyObeKTUBHOI OTleH-
Kol muauBuayanporo sgoposbs (HRQoL, health-
related quality of life), y nammentos ¢ neawakmei.
Cuenuduueckue mkanbt KK npu nesmakum orpaka-
10T BJUSTHUE CUMITOMOB GoJie3Hn U mipoBoanmMoii BT/l
Ha (QuU3NYECKOe U TICUXO0IMOIMOHATLHOE COCTOSTHUE
naruenta. [lo JgaHHBIM cucTeMaTUYecKoro o630pa
A.L. Falcomer et al., B HacTostmiee BpeMst paspaboTa-
HO ceMb ONPOCHUKOB /st oleHkn KJK y marumentos
C lleJuaKueil, M3 KOTOPbIX dYallle BCEro MPUMEHSLIN
«Omnpocunk npu uemmakun» (CDQ, Celiac Disease
Questionnaire) n «KauecTBo >KU3HM TIPH IIEJTUAKHN>
(CDOQL, Celiac Disease Specific Quality of Life) —
B 21 u 17 ucciemoBaHUsIX COOTBETCTBEHHO uU3 43 m3-
yueHHpix. CDQ B Gosbliiieii crernenu coKyCcHpoBaH
Ha olleHKe (PU3NYECKUX M MCUXUYECKUX CHUMIITOMOB
6one3nn, a CDQL — Ha 3MOIMOHANBHBIX TOCTE/-
CTBUAX TosKu3HenHoro cobumonenns bI/L [4].

[ng onpenenernnsa KIK cpenu mereir m mogpoCcTKOB,
CTPAIAIONINX XPOHUYECKOII TTaToorueii, HanboJsee ya-
cro ucnosapsyior ankery PedsQL (Pediatric Quality
of Life Inventory) — o6umii meanarpuyeckuii onpoc-
HUK, OXBaTbIBAIOMNN (DU3MUYECKUIl, IMOIMOHAJIbHBIN,
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COIMATBHBIN ACTIEKTHI JKU3HU U HIKOJbHYIO JesITesb-
HOCTh. CyIIecTBYIOT ¥ CHEelHaJbHbIe JeTCKHUe IKa-
abl — nanpumep CDDUX (Celiac Disease Dutch
questionnaire), cnenuduuecknii a1 sToro 3a6osaeBa-
HUST WHCTPYMEHT OIEHKN KAavyeCTBa JKU3HH, CBI3aHHO-
O CO 3JI0POBbEM, I JeTell 1 moApocTKos (8—18 er)
¢ nesmakueil u ux pojauresneit. OH OlleHUBAET BIUSHIE
Ha TMOBCEHEBHYIO KU3HDb 1O TPEM 00JacTsSM: JIHETa,
oO0IIeHe 1 JKU3HD C TeJUaKUeldl — WUCIOJb3Ysl TsITh-
6ampbHyto mikany Jlukepra, n BRIodaer 12 MyHKTOB:
6 no Teme «/Iuerar (cobomeHne pexkuMa, OrpaHnde-
nug), 3 no reme «OO6menue» (o6bscHenne 3a60/1eBa-
Husg) u 3 no TeMe «Hanmune nemmakun» (onrymieHus,
CBSI3aHHBIE C TJIOTEHOM).

Jlpyriie MHCTPYMEHTBI BKJIIOYAIOT MOYJbHBIE BEP-
cuu (CeliacQ-7,/27), a Takke eBpOIEHCKYIO cucTeMy
CDAQ (Celiac Disease Assessment Questionnaire)
u CDQL a1 meskBo3pactHoii orierku [1, 4].

Henasno S. Coburn et al. pazpa6orannu emnie ognx
CTIETUANTBHBIN OMPOCHUK [Jis JeTell ¢ Teqmakmein —
Celiac Disease Life Inventory of Family Experiences
(CDLIFE). AHKeTa Mo3BOJSIET MOJYYUTD MPEACTaBIIE-
nue o KK niereit B Bospacte or 2 10 18 sier, oxBarbiBas
BAJKHbBIE ACMEKThI (DU3NYECKOTO M MCUXOJOTHIECKOTO
3/10POBbsi. ABTOPBI YKa3bIBAIOT HA TO, YTO MCITOJIH30-
Baane CDLIFE momoskerT BBISBUTH ceMbH, HYK/A0-
1ecst B IICUXOJIOTMYeCKON Tojiepskke [7].

CDQ — ompocHUK AT B3POCTBIX C IeJUaKUel,
cocrosiuii n3 28 1MyHKTOB. B HEM Bbl/leJIeHbl YeTbl-
pe TIO/IIKAJIbI: HMOIMOHATbHBIE MTPOOJIEMbI, COIHATD-
Hble TIpoOJeMbl, GOJIe3HH,/TpEeBOra U TaCTPOIHTEPO-
JIOTHYECKUE CUMIITOMBI. KasKAbIii TYHKT OIeHWBAETCS
1o 7-6aJIbHOM IMKaje «BCerjaa — HUKOTAa»; UTOTO-
Bt Gan CDQ Bapbupyer ot 0 g0 196 (B kaxoii
noamkane 0—49 Gannos), rae Gojee BbICOKOE 3Ha-
yeHne oTpakaer Jyumee KiK. HagesxHocTb mkasbr
6b1a moarsepskzaena (a = 0,80—0,91). CDQ wusHa-
4aJIbHO pa3paboTaH ¥ BajJUUPOBAH HA HEMEITKOM
sI3bIKe, HO 3aTeM ObLT MepeBe/ieH W KyJIbTyPHO ajarl-
TMpoBaH BO MHorux crpanax (Mramus, Ilopryraams,
Wcnanus, Typuusa, Bbpasunus, Ilombima, Aprentnna
u ap.) [4, 8].

CD-QOL (Celiac Disease Quality of Life) —
onpocHUK 13 20 TMyHKTOB /IS B3POCJBIX TAIMEHTOB,
KOTOPDBII COCTOUT M3 YETHIPEX MO/INKAT: OTPAaHUYEHNUST,
aucopus (paccTpoiicTBO 0T HEOGXOMMOCTH INETHI),
3a60Ta O 3/I0POBbE U HEJOCTATOYHOCTD Jieuenus [4, 9].
Basibr oimkam cyMMUPYIOTCS: Y€eM BbIIIE UTOTOBBIIT
Gaj1, TeM JIydille OIeHKa KavyecTBa JKU3HU. ABTOPDI
OTMEYAIOT BBICOKYIO BHYTPEHHIOIO COTJIACOBAaHHOCTD
CD-QOL (a > 0,70) [10]. CD-QOL akuenrupyer
BHUMaHWE HAa SMOIMOHAIBHBIX U COMMAJIBHBIX TPYI-
HOCTSIX JKM3HU TIPU JOJATOCPOYHOM cobmogenun BT/
U B MEHbIIEH CTEeNeHN 3aTparnBaer (HU3nvIecKue CUMII-
TOMBI. AHTJIOSI3BIYHAST BEPCHUST MIKAIbl ObLTa aarTh-
poBaHa IS MHOTUX JAPYTHX A3BIKOB (MTaJbSHCKUIA,

UCIIAHCKUH, TOPTYTAJbCKUI, TypelKuil, HMpaHCKUi,
HujepIanackuii u ap.) [1, 4].
PedsQL — wmHOrogaKTOPHBIH OIPOCHUK OOIIEro

KK ama gereit n mogpocrxos (ot 2 go 18 mer) [11].

Tenepanbras Bepcust PedsQL™ 4.0 Generic Core
Scales Brmouaer 23 myHKTa U 4 MHOTOMEPHbIE IIKAJIBI:
(¢usunueckoe PyHKIIMOHUPOBAHUE, IMOIMOHATIHHOE
(yHKIIMOHNPOBaHUE, colMaIbHOE (DYHKITMOHUPOBA-
HUEe U IIKOoJIbHAsE jesaresnbHOCTh. CymiectByior ¢dop-
MbI JIJIS JIeTell Pa3HbIX BO3PACTHBIX TPYTIT U BEPCHUS
st poautesieii. OTNPOCHUK WMeET BBICOKYIO HaIeX-
Hocth (o = 0,88—0,90 mnsa o6mieit mkaanr). PedsQL
JIEMOHCTPUPYET UyBCTBUTETHHOCTh K BPEMEHHBIM W3-
meHenusiM KJK. OmnpocHuk mepeBefieH Ha [€CSITKU
S3bIKOB, BKJouyas pycckuit [12]. B uccienoBanusx
PedsQL cuysxut 6a30BbIM HHCTPYMEHTOM [JIsI OI[EHKH
oomero KK y nereit, crpagaonux mneanaknei.

KoadbdurmenTnt HA/Ie>KHOCTH OIIPOCHUKOB
CeliacQ-27/7 (27- u 7-BOIPOCHBIE OIPOCHUKHU, CO3-
npannere B Hugeprangax) u CDAQ (6putanckas mka-
Ja), Kak IpaBuio, yzposiaersopurenabhbie (o > 0,8),
OJTHAKO TI0KA OHHM MeHee pacCHpOCTPAHEHBbI U elle
HE TOJYUYNIN TTHPOKOTO MEK/TyHAPOJIHOTO TPU3HA-
Hug. [losBumace wmexaynapogHas mkasa CDQL
JUIA NALMEeHTOB BCeX Bo3pacTHBIX rpymi (44 Bompoca,
10 moamIKam), HO TOKAa OHA OCTAeTCs He aalNTUPOBAH-
HO¥ K aApyruM s3bikam [1, 4].

BI)I60[) HIKaJibl: BO3pacCT, CTaAud 3a60JIeBaHI/Iﬂ,
e uccJjaeaoBaHus

[Ipu BbIGOpe wuHCTpyMeHTa oieHkn KiK BakHO
YUUTBIBATD BO3PACT MAIMEHTAa 1 OCOOEHHOCTN TEYeHMs
3a60/ieBaHnsl, BKJIOUYAIOIINE HAJUYUE U BBIPAXKEH-
HOCTb TaCTPOMHTECTUHAJIBHBIX CHUMIITOMOB U TICHXO-
Jlormdeckux mpobseM, npusepskennocts BIJ (tabir.).
Jlns pereit W MOAPOCTKOB MpeAINIOYTeHHE OObIYHO
orpaior PedsQL win creruajbHbiM  ONMPOCHUKAM
(CDDUX pns mammentoB 8—18 jer m mp.), Torza
Kak 751 B3pocabix ucrnoibdyor CDQ n CD-QOL
[11, 13, 14].

OOGIue  ONPOCHUKU  11e71ecO06PA3HO  COYETATh
CO CIIeIUAJIbHBIMU, YTOOBI OIEHUBATH «HAOIIO/[AeMbIE>
VIAyUIIeHUs] T0C/e JTe4eOHbIX BMENaTeabCTB Il KOp-
pekiuu guetnt [ 16]. Tak, BoisiBieno, uro nocsue 10 jer
cobmonenust bI'/l onenka KK y naruenTos 1o onpoc-
uuky PedsQL ocraBasmach cTabuabHO BBICOKOIL, TOTIA
kak 1o crernuduyeckoii mkragse CDDUX BbIsiBIeHbI
YYBCTBUTEJbHbIE M3MEHEHUS B OTAEIbHBIX [IOMEHAX
(smonmonanbioM u dpusnyeckom) [14].

KyabrypHasi aganranusi mkaJ

[l npaBUJIbHOM MHTEPIIPETAIlMd BOIIPOCOB aHKe-
TBI TP TPOBEJIEHUN WUCCJETOBAHUI BayKHBI BaJH[Ia-
1S ¥ KyJbTypHad ajantanud mkaa. [Ipu cpaBHennn
Pe3yJIbTaTOB MeK/1y CTpaHaMU CJeyeT NCIOJb30BaTh
BEPCHM  OIPOCHUKOB, IIPOIIEJIINEe HePEeKPEeCTHYIO
KynbTypHyto agantainnio. Hampumep, CDQ u CD-
QOL amanTtupoBanbl BO MHOTHUX CTpaHax, 4ro o0e-
CIIEYMBAET COIMOCTABUMOCTh faHHbIX. PedsQL wusna-
YaJIbHO paspabaTbIBAICS [ MHOTOSI3BIYHOI Cpe/ibl
n wmMeerT OOMMPHBIA My TmepeBojoB (B TOM dmc-
Je JocrynHa pycckas Bepcusi). C yueToM pasHbIX
MOJXOZI0B K Ge3rTIOTEHOBOW TOJMUTUKE ¥ BOCIPH-
aTuio 6OJIE3HN B PA3HBIX KYJbTYypax HEOOXOIMMO
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Tabauua. CpaBhenne OCHOBHBIX XapaKTEPUCTHUK

IleneBas
Kox-Bo |HaaexHoctsb ITepeBoanr
ITkanbr Bo3pactHasi | [lomMeHsbl (IOANIKATbI) Ucrounnku
rpymma NMyHKTOB (a) U afanTanun
OMOIMOHATIbHbBIE
npO6JIeMBI. .
ConmaibHble ?e;eﬂu};gjf
CDO Bapoc.ibie 1IPOGIEMBL. 28 0,80—0,91 . EHTH s [1, 4]
Bouesnb,/TpeBora. & P
. Ha Pa3HbIE SI3BIKH
TacrTponHTECTHHATBHDIE
CHUMIITOMBI
OrpanndeHns. AHTIMicKU
CD-QOL Bspoc.ibie Alsporpd 20 —0,70 OPHTHHAT, (1, 4, 10]
3a6oTa 0 3710POBbHE. aIalITHPOBaH
Hemocratodmoe revdenne Ha Pas3HbIe SI3BIKI
dusnveckoe
e pyHKIIMOHUPOBaHNE
2—18 ner ’ MHoros3bruyHast
PedsQL (camooTyeT SMCO(I)IHI/(I);?;?;S& 23 0,80—0,90 (BKmOUas [12, 15]
1 OTYET IH];I(OJIbHaH pyceKuii)
poauTens)
JIESTETbHOCTD
Hupeprangackmii
T Kommynukanus. OPUTUHAT;
CDDUX 818 ner [uera. 12 >(0,70 QAN THPOBAH [7]
BbITh 60JBHBIM Ha UCITAHCKUI
U JIpyTHe sI3bIKU
Jipyrue: YactnuHO
CeliacQ-27/7, CoraabHbIil cTaTyC, aJallTHPOBAHEL, 4
CDAO — ORI — — UCTIOJIb3YIOTCST [4]
CDOL I/IyII B OT/IeJIbHbBIX
P WCCJIETOBAHUSTX

IIpumeuanue: CDQ — Celiac Disease Questionnaire; CD-QOL — Celiac Disease Quality of Life; PedsQL — Pediatric
Quality of Life Inventory; CDDUX — Celiac Disease Dutch questionnaire; CeliacQ-27/7 — Celiac Disease Questionnaire
for 27/7 Questions; CDAQ — Celiac Disease Assessment Questionnaire; CDQL — Celiac Disease Specific Quality of Life.

MPOBEPSITD HKBUBAJIEHTHOCTD TI€PEBEIEHHBIX BEPCHIL.
KauectBennas aganranus (JByHanpaBaeHHbI mnepe-
BOJ, OOCHeJOBaHME SKCIEPUMEHTATbHON TPYIIIILI)
HY>KHA IS JTOCTOBEPHOTO MEKKYJbTYPHOTO CpaBHe-
Hug [1, 4].

HCl/lXOCOlll/la.ﬂhllblC ACIIEKTbI
U SMOIIMOHAJbHOE€ COCTOSHHE

[TomuMo uU3NYECKNX CHUMITOMOB, CEPbE3HOEe BJIH-
gune Ha K/K mpm menmakmm OKa3pIBAOT TICUXOCOTTH-
anbHble acnekTbl. /laske Haxomsgch Ha BI'/l, manmeHTbI
YacTO WCIIBITBIBAIOT TPEBOTY, CTPECC W OIIYIIEHUE CO-
UAJIBHOI HU30JISIIUNA M3-3a HEOOXOAMMOCTH ITOCTOSIH-
HO KOHTPOJUPOBATH MUIIEBOH pannoH. VccaegoBanus
ITOKA3bIBAIOT, YTO JIENPECCHUS M TPEBOKHDBIE PACCTPOI-
CTBa BCTpeYaloTcsd y OOJbHBIX TleJUAKHEN darie, 4eM
B 0O0IIeil TONyJIsIuy, TpUYeM TICUXOJOTHYECKUN 1-
CTPeCC OKa3bIBAaeT HeraTHBHOE BJIUSIHHME Ha [OKasare-
aun KIK. ¥Ycranosneno, uro KK y B3pocbix ¢ 1emm-
aKyeil TeCHO CBSI3aHO C YPOBHEM IICHXOJIOTHYECKOTO
6J1aronoJiyunsi, BOCIPUSITHEM CBOell GoJie3HH, cTpaTe-
TUSAMHI COBJIaJaHud,/KOIMUHTra U oTHomeHueM Kk BI/I.
Itn PaKkTOPbI B3AMMOCBI3aHbI 1 MOTYT BJnATh Ha KK
Kak Hanpsamyio (depes yXyanieHne sMOINMOHATLHOTO
COCTOSIHUS), TaK U OIIOCPEJOBAHHO — Yepe3 CHIKeHNe
npusBep:kennocru jauere [17]. [leiictBuresnbro, 6bLIO
MOKA3aHOo, YTO CyObEKTHBHASI TPYAHOCTb COOJIOAEHUST

nuerbl cuibHee Biauster Ha KJK mamueHToB, yeM 00b-
eKTUBHBII (paKkT pesKuX HapymuieHuii auernr [18].

B wuccremoBanme A. Belpinar et al. 6bumm BRITIO-
yensl 98 gmereil ¢ memmakumeil (cpexmmii BozpacT —
12 mer), xKotopble mpoxoauan obcnegosanue B 2021—
2022 rr. YcTaHOBJIEHO, UTO IAIMEHTHI C IeJnaKueit
umenn 6ojiee BbICOKHE OajIbl MPU OIEHKE TPEBOXK-
HOCTH W Jlenipeccuu u OoJiee HU3KHUE — IIPU OIEHKe
KK B cpaBHenuu co 310poBbiMu jietbMu. [Ipu stom
YPOBEHDb TPEBOKHOCTU ~OTPUIATENBHO KOPPEJUpOo-
Ban ¢ orenkoit KiK. ABTOpPbI TPHUXOASAT K BBIBOLY,
YTO JIETH C TeJINAKIell NCTIBITBIBAIOT BBICOKHI YPOBEHD
JIETIPECCUU W TPEBOKHOCTU HAPSLY ¢ mpobieMamMu hu-
3MUYECKON (DYHKITMOHATBHOCTH W TMCUXOCOIUATHHOTO
3/I0POBbsI, 4TO HeraTuBHO Byuser Ha nx KK [19].

TakuM o6pa3oM, GOJIbHBIE, KOTOPBIE CTPOTO MPH-
nepsxkuBaiorcsi BI/l, HO UCHBITBIBAIOT TMOCTOSTHHOE
HanpsDKeHNe W HeyAo6CTBa 1O 9TOMY TIOBOIY, [le-
MoHcTpupyior 6osiee Huskoe KiK. To ectb mpusep-
sxeHHOCTh DI/l m oTcyrcTBHEe 3(eKTHBHBIX CcTpaTe-
TUil TICUXOJIOTMYECKON aJjanTaliii MOTyT O00YCJIOBUTD
BO3HUKHOBEHWE TPEBOKHOCTU, XPOHUYECKOIO CTPeC-
ca u pgenpeccuni. [laHHBIN TpoIlecCc B OmpeeaeHHOH
CTENEeHN MOJYJUPYETCS KYJIbTYPHO-PETHOHAIBbHBIMI
Pa3INUMAMU:  TPAAULIUIMU B THUTaHUM, OOecreveH-
HOCTBIO  GE3rJTIOTEHOBBIMU — MPOAYKTaMU, TOCYyap-
CTBEHHBIMH TIPOTPAMMaMM, COITMAJbHON TMOJAEPIKKOMN
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U WHTErpanueil B OpraHusanun — OO0DbeMHSIONNMEI
MaIueHToB.

CO]_II/IaJIbHaﬂ AKTUBHOCTb U AUETOTEpaANUA

Crporas BI'/l y gereit yacto mpuBOANT K Olpejie-
JIEHHBIM TPYAHOCTSM B IIKOJIEe U B ceMbe. [loppocTku
MOTYT OCOOEHHO OCTPO IEPEKUBATH J[AHHDbIE OTPAHU-
YeHUs, CTAJKUBASIChb C HENOHUMAHUEM CO CTOPOHbI
CBEPCTHUKOB U COIUAJIHHBIM JIABJEHUEM. Y B3POCJIBIX
AQHAJIOTUYHO BO3HUKAIOT CJIOXKHOCTU C MMUTAHUEM BHE
JIoMa: MpueM THUIU B MecTaX OOIIECTBEHHOrO ITHTa-
HUS, MyTENIeCTBUS M TOcelleHrne Jpy3eil TpeOyioT
TIIATEJBHOTO TIJIAHUPOBAHMS, UYTO BBI3bIBAET CTPECC
U TIPUBOJIUT K COIMAJIBHON Jle3a/lalTalluu.

Bspocsible manumeHTbl € Iesuakueil M poauTesu
OOJTbHBIX JleTell B GOJBITMHCTBE CIy4aeB OTMEYaroT
BaJKHOCTb TICUXOJOTMYECKON TOJIepKKu. B meana-
TPUUYECKOI TIOMYJISAINN OTMEYEHO, YTO Jlaxe Ha (oHe
cobmogenust crporoit B/l y mnainueHToB ¢ 1eanaku-
eil ypoerb KJK ocraercs yMepeHHO CHUKEHHBIM.
Hamnpumep, B HabaonarenbHoM uccaenoBanmu 2025 T.
A. Rozensztrauch et al. cpexnuit cymmapmbiii mokasa-
terb KK y nmereil ¢ mesnmakueii, cOrJiacHO ONPOCHU-
Ky PedsQL 4.0, cocrasuu 69 us 100. CyuecrBentbie
TPYAHOCTH BO3HUKAIOT B couuajbHoil cdepe: 43 %
ceMeit cooOmuIn, 4To peGeHOK 4yBCTBOBAJ ceOs M30-
JINPOBAHHBIM Ha CEMENHBIX MEPONPUITHIX H3-32 CO-
6arolaeMoil uetbl, a y 48 % mereil GbLIM CJIOKHO-
CTH B IIIKOJIE, CBSI3aHHbBIE ¢ UTanueM. VcciaenoBanue
MOKAa3a10, 4To (PaKTOp y4eObl CYIIECTBEHHO BJUSET
Ha usnueckoe cocrosgume n obuee KK, B TO Bpe-
MS KaK €ro BJMSHUE Ha SMOIMOHAIBHYIO, COIUATH-
HYI0 1 06pa3oBaTebHyI0 chepbl CPABHUTEILHO HIKE.
Bospgeiicteue tmemmaknn Ha KK gerteit Hapactaer
C BO3PACTOM: Y TOJPOCTKOB COIMAJIbHAS JKU3HDb U yUe-
6a crpagaior Gosapmre (BEpOATHO, M3-32 BO3POCIINX
Tpe6oBaHuil, JaBIeHHs CBEPCTHUKOB U T. 1.) [15].

B pa6ore MN.H. 3axapoBoii u coaBT. HpoBejieH
aHAJIN3 MeJNKO-COIMAJIBHBIX (PAKTOPOB, BJIHUSIONIMX
Ha goctynHocTb u npuBepsxeHHoctb BI/[. B uccie-
nosanne Obumn BiaodeHbl 200 ceMeil, BOCIUTHIBA-
ONUX JeTeil ¢ IeJuakuell, TPOKUBAIOIMNX Ha Iore
Poccwuiickoit Mepeparuu. TpyaHocT B COOJIONEHUN
JIMeThI BbISBJIEHBI B 87 % ceMeil; 75 % ceMell BbIHYK-
JleHbl ObLIM OTKa3aTbhCsl OT IyTENIeCTBUH C JIeTbMU;
56 % He uMesau BO3MOKHOCTH IOCElaThb MecTa olle-
creentoro nuranus (pecropanbi, kade); 90 % yka-
3aJI1 HA CJOXKHOCTH B TPHOOpeTeHnn Ge3ryioTeHOBbIX
HIPOJYKTOB. YCTaHOBJIEHO, YTO CTPOroe coOJIojieHne
BI'/l B mikosbHOM BO3pacte HAGJIIONAETCS HAMHOIO
peke B CPaBHEHUHU C JIETbMHU JIOMIKOJBHOTO BO3pac-
ta. Cpe MPUYNH OCO3HAHHOTO HAPYIIEHUS [UETDhI
BBIJIEJISTIOT BBICOKYIO CTOUMOCTH O€3rJII0TEHOBBIX IIPO-
nykroB. Ilpu atom crporoe cobmoaenue B/l y nereit,
CTPAJIAIOIINX TeIUAKUeld, aACCOIMUPOBAHO C PA3BUTHU-
€M arpeccui, pas/pa’kuTeJbHOCTBIO, BBICOKUM YPOB-
HEM TPEBOKHOCTH ¥ Jiake jenpeccuu. [TaBHBIME TIPO-
6ieMaMu ceMeil, B KOTOPbIX BOCIIUTBIBAETCS PeOEHOK
C LeJMAKNEH, SBJSIOTCS COIMATBHO-TICUXOJOTHYECKAST
Jeszafantaiys 00JbHOTO, OrpaHrnYeHHble (PUHAHCOBDIE

BO3MOKHOCTU [I7IT  TIPUOOpeTeHusi  Ge3TII0TeHOBOIT
MPOJYKITNY U TIEPECTPOIKA peKuMa TUTAHUS B 11€JIOM.
ABTOpBI TIPUXOJAT K BBIBO/Y, YTO TCUXOJOTHYECKAs
pabota ¢ GOJIBHBIMU IeJUAKUEHl U UX CEeMbSIMH TI0-
JIOKUTEJNIbHO OTPA3UTCSl KaK Ha TPOIlecce aarTaiuu
maenTa K 3a00JeBaHmio, Tak U Ha 3P PEeKTUBHOCTH
tepanuu [S].

Tem me Menee B passuthix crpanax (Poccuiickas
Depneparust, EBpona, CeBepnas AMepuka, ABCTpasust
n Hoast 3esanans) 3a mMOCIeHAE TOABI JOCTYIHOCTD
6€e3TJIIOTEHOBBIX TMPOJYKTOB 3HAYUTETHHO BBIPOCTIA,
yTo uacTmyHO objerdaer cobmomenne bBIJ] [1, 6].
Paznmmunsa B K/K Takske MOTYT 3aBUCETDH OT KYJIbTYPbI
MUTAHUS: TaK, B PErHoOHAX, TAe TPAIUIMOHHAS KyX-
HSI MeHee 3aBUCHMAa OT IIIIeHUIbl, cOOII0LeHe ANeThl
MOJKET BOCIIPUHHUMATBCSI Jierde, TOrjla Kak B CTpaHax
¢ TpeoOiaiaHueM XJeOOMPOAYKTOB TAIMEHTHI OINy-
maior Gojiee cepbe3Hble orpanuueHusi. Hanpumep,
B cTpaHax BocTtouyHoil Asun puc ABJISETCS OCHOBHBIM
3€PHOBBIM TIPOYKTOM, IMOITOMY UCKJIOUEHHUE MIIEeHN-
1Bl MOJKET BOCHPUHUMATHCSI MeHee JPaMaTUYHO, YeM
B CTpaHax, rje xJjeG W MPOIYKTBI, CoJepsKallie TJII0-
TEH, SIBJISIIOTCSI OCHOBOU IIUTAHMUSI.

CoBpeMeHHbIe HUCCJIEJOBAaHUSI HEPEIKO BBISABJISI-
10T HeoXujaHuble QakTopbl, Bausionme Ha KiK.
Tak, wsmumngag OLUTEJIbHOCTH B OTHOLIEHUW K JH-
ere Moxer yxyamarb KK Gombuoro. B nemaBHeM
uccienoBanun 2024 1. 6oJiee TOJOBUHBI B3POCJBIX
¢ neaunaxueii (58 %), MOMUMO TJIOTeHa, JOOPOBOJIBHO
UCKJIIOYAJIN W3 PallioHa W JAPyTHe MPOIYKThI 6e3 Me-
JIMIINHCKUX TTOKA3aHWii, onacasch HeOIarOTpPUsITHBIX
peaknuii. Y aroii rpymnnbl 6oabHbBIX KK okasanoch
3HAYUTEJbHO HUKE, YeM Y TAIUEHTOB, KOTOPbIE OTpa-
HUYUBAMM TIpUEM TOJIbKO rmotena (57 m 70 Gamnos
COOTBETCTBEHHO). IIpu 5TOM uUpe3MepHble IHIIEBbIe
OTpaHUYEHUST TPUBOMJIN K MOBBIIIEHUIO YACTOThI Pa3-
Butnug genpeccun [20, 21]. Tlonyvyennble januble TO/-
YePKUBAIOT HEOOXOAMMOCTL GajaHCa MEXIY CTPOTHM
coomonenneM bBIJl u HemomyuieHneM HW36GBITOYHOTO
OTpaHWYEHNS B PAIMOHE MUTAHUS JPYTUX TPYII MPO-
JIYKTOB.

PesynbraTtpl  mccieOBaHUS  BBISBUJH  OMOIHO-
HaJIbHbIE, KOTHUTUBHbBIE U TIOBE/IEHYECKIE TPY/HOCTH,
C KOTOPBIMHU CTAJKUBAIOTCS JETH B IIKOJBHON Cpeje
B Ipollecce aJanTaliu K IeJMakuu U COOJIOIEHUI0
crporoit BT/l [22]. IIpu udydenun ocoGeHHOCTEN TIH-
TaHua gereii ¢ caxapubiM auaderoM 1-ro tuma (CI1)
U Iearmakuell MoKa3aHo, YTO CYIIECTBYIONMAS B TITKO-
JlaX TIPaKTHKA pacrpejiefieHuss TPOAYKTOB TUTAHUS
HETAaTUBHO BJHsSeT Ha (PU3MUECKOEe U TMCUXHYECKOe
37I0POBbE JJaHHBIX NaIrueHToB [23]. ABTOPBI IPUXOAAT
K BBIBOZY, 4TO /Ui 3(pDEKTUBHON Tepanuu 1eJTHakun
n C/I1 BaskHa coBMecTHasi pabota pojuTeseil u yun-
TeJlel B OTHONIEHWH OOecIedeHns KOMIIEKCHOM TTO/I-
JIEPSKKYU JIAHHBIX JleTell U aJjanTaliii UX K IMIKOJbHON
cpene [23].

Crporoe co6mosnenne BT/l MoxkerT oka3biBaTh Cy-
MIECTBEHHOE BJIMSHUE HA TIOCTYTJIEHWE Psija HYyTpH-
E€HTOB Yy [JeTeil, cTpafaionux Ienanakueii. B wuccre-
posanuu E.F. Aktas et al. mokasano, urto 1emakus
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OKa3bIBAET BJMSHIE HE TOJbKO Ha (PU3NIeCKoe 3/0-
POBbE, HO U Ha COIMAJIBHOE U AMOIMOHAIbHOE 6Jaro-
MoJiyune, a TakyKe Ha aKaJeMUYecKue W KapbepHbIe
ycrpemsienusi. CorpanbHas noJjiep:kKa Oblia perran-
muM (HaKTOPOM B TICHXOJOTHUECKON aanTaiiuy marm-
€HTOB, B TO BpeMs KaK JAMCKPUMUHAINS, TPYIHOCTH
€ JIOCTYTIOM K Oe3rJIIOTEHOBBIM MPOJAYKTaM U 0O0Ias
HEOCBEJIOMJIEHHOCTD OOIIEeCTBAa MPEACTABIAIN COOOI
3HAYNTEJNbHDbIE TMPESTCTBUAS /s AJalTalliid TaKuX
neteii. ABTOPBI palOThl YKa3bIBAIOT HA TO, YTO CIIe-
IHATUCTBI TT0 PeaGUINTAINN TOJLKHBI OKAa3bIBaTh T10-
MOIIb TIOJPOCTKAM, CTPAJAIONINM IeJMaKueil, paspa-
6aTbIBast CTPATETUU CaMO- U B3aWMOITOMOTITH, TTOMOTast
B PelIeHNH MCUXOCOIMATbHBIX TTPOOJEM, CBSI3aHHBIX
¢ 3ab6onesanueM [24].

Y B3poCJbIX MAllUEHTOB COBPEMEHHbIE JlAHHbIE
TaK)Ke YKa3bIBAIOT HA COXpaHeHHe psijia mpolseM, He-
cMoTps Ha amuTeabryto crporyio BT/l Vccnenosanne
2025 r., mnpoBenenHoe B ITepmanuu, mokasasno,
YTO TIPU BBICOKOM YPOBHE TNPUBEPKEHHOCTH JIHETe
(89 % onpomennsix crporo cobmogamun BI/) ma-
LMEHTHI BCE K€ CTAIKHBAIOTCS C IIOCTOSTHHBIME JKH3-
HEHHBIMU TPYAHOCTSIME, TJIaBHBIM 06pPa3oM B CHTya-
IUSX, CBA3aHHBIX C NMTaHWeM BHe goMa (Tocelenne
PECTOPAHOB, MPHUEM NUIKM Ha padoTe, IMyTEIIECTBUS).
It MPoGJaEMbI MOTYT COXPAHSTHCS JJaKe Yepe3 TO/IbI
MocJie yCTAaHOBJEHUST [HMarHo3a. B mepBbie MecsiIbl
nocJie YCTaHOBJEHHS JMarHo3a HaGJIoaoTess Hanbo-
Jlee CUJIbHBIM HeraTUBHbBIN 3MOIMOHATbHBIN 2 deKT
n crpecc, 0OYCJIOBJIEHHBINH HEOOXOIMMOCTbIO MEHSTDH
o6pa3 sxu3nu. Co BpeMeHeM MHOTHE TTallueHThl yUaTcst
JIydIIIe CIPABJSATHCS C OMOITMOHATHHBIMU U OBITOBBIMU
acrekTaMu 3a00JI€BaHusI, OJHAKO 4acTh mpobiem (Ha-
pUMep, YyBCTBO OIPAHWYEHUS B MOBCEHEBHON K13-
HI) He MCYe3aeT IOJHOCTBIO. ABTOPBI MOAYEPKUBAIOT,
yro s yayumenns KK Tpebyercs KoMIJIeKCHaS
moJiIepsKKa:  ofyueHne TalueHTOB HaBbIKAM CaMoy-
npaBJienus, pabota ¢ IICUXOJIOrOM B TEPBbIil TOJ| T0-
cJie YCTaHOBJIEHUS JAMarHO3a, a Tak:Ke nH(pOpMUPOBa-
HUe pabOTHUKOB OGIIECTBEHHOTO MUTAHWS O HYK/IaX
Takux 60JbHBIX [25].

[IpocriekTUBHBbIE HCCJE0BAaHUS TOKA3a/i1, YTO I0-
cJle YCTAHOBKM JMarHO3a W Havaja JUeTbl y TallfieH-
TOB 4epe3 1—2 To/a HE TOJBKO YJydIIAtOTCS COMATHU-
YecKue TOKa3aTesn, HO U CHIDKAIOTCS YPOBHH TPEBOTH
n penpeccun. OIHAKO YJIydIlleHHEe HMOIMOHATHBHOTO
COCTOSTHUSI BBIDQKEHO HE y BCEX: B MEPBYIO OYepeb
YIIYUIIaeTCss HACTPOEeHHE Y MAIMeHTOB ¢ KJIaCCUYeCcKu-
Mu cuMiToMaMi (OHM OLIYIIAIOT OGJIErYeHne OT HCUes-
HOBEHMST HEJIOMOTaHWi ), TOT/Ia KaK y GECCHMITOMHBIX
6OJTBHBIX M3MEHEHUs TPEBOKHOCTH OOBIYHO MeHee BbI-
paskenbl [18]. B 1iesioMm kayectBeHHbIE HUCCJIEIOBAHUS
cOOOIIAIOT, YTO B3POCJIbIE C IeNaKuell 9acTo CTATKU-
BAIOTCS C <IOCTOSHHBIM PUCKOM»: OHU OIIYIIAIOT TI0-
TEPIO CMIOHTAHHOCTH B JKU3HW, U3MEHEHUE OTHOIIEHUS
K ejle ¥ HeOOXOAMMOCTh HMPUHSITUS «HOBON HIAEHTHY-
HOCTH» KaK YeJOBEKAa ¢ XPOHHUYECKUM 3a00JIeBaHUEM
[26]. detw e, 0cOOEHHO MaJieHbKHE, MOTYT B ME€Hb-
MIell CTETIeHN OIyINATh /I€3/IalTallui0 CPEIN CBep-
CTHUKOB, OJIHAKO 110 Mepe B3POCJEHHS COIHAIbHOE

pasnenne ycuamsaercss. C BospactoM (B IIOAPOCTKO-
BOM Mepuojie) HAOMIOMAaeTCsl HEKOTOPOE yXy/IIECHNE
nokasaresieil KK B colmanbHbIX W IIKOJbHBIX JIOME-
Hax y JleTeil ¢ TeJInaKkueii, 4To CBS3bIBAIOT C POCTOM
aKaJIEMUUECKOI HATPY3KH ¥ JKeJaHueM He OTJHYaTh-
cst or cBepcTHUKOB [1, 4]. Takum ob6pasom, u JeTsm,
M B3POCJBIM C TleJUAKWel HeOOXOIUM He TOJBKO Me-
JIMIIUHCKUIT KOHTPOJIb, HO M TICUXOCOI[HAJIbHAS TO/I-
JIepIKKa JII Tojijiepskanust ontuMaibuoro KiK.

CpaBHeHHe KayecTBa >KU3HH NMPH [eJTHAKHH
U JIPYTHX XPOHHYECKHX 3200JI€BAHUSX

Cpasuenne KJK OGosbHbIX Ilie/nakueil ¢ maiueH-
TaMM, CTPAJAIONIMMU JPYTUMHU XPOHWMYECKUMH 3a-
60JIeBaHUSAMM, TIO3BOJISIET TMOHATH  CHEIU(PUIHOCTD
Banguus BT/l m cumnromoB neamakun. l3ydenne
KK cpenn marmenToB ¢ coueranueM nemuakuu u C/I1
OTHOCHUTEJIbHO GOJIbHBIX C caXapHbIM jauaberoM 1-ro
THUIIA YCTAHOBUJIO, YTO TIPU ycaoBuu cobsonerus: b/l
oflilee KAaueCTBO JKU3HU MPAKTUYECKU He OTIUYAETCS
ot takoBoro mpu omHoMm C/I1. Hanmumume nesmwaxmm
camo 1o cebe He yxymamaer KK, HO ecau moapocTok
¢ CI1 n nemmakueit crporo He mpuzaep:xkuBaercss bI/I,
ero cymmapHbie nmokasarenan KK crarncrmuecku sHa-
YUMO HIIKe, 4yeM y cBepcTHUKOB ¢ C/[1. Anasornynas
TEHJIEHIINST OTMeYeHA U B CEMbSIX: POJUTEJNN JleTeil, nuc-
MBITHIBAIONINX TPYJAHOCTU C JAUETOH, oreHuBaloT KK
Hmwke. Ilo cytn, ocHoBHBIM (pakTopom cHIKeHns KK
y 3TUX TAIMEHTOB sBJigeTcsd He caM (aKT JIBOHHOTO
nuarnosa, a umentno 6pemst BI/I. TIpu coueranun C/I1
U I[eJMaKUU TICUXOJIOTHYECKAsT TOIEPKKA TallueHTa
JIOJKHA (DOKYCUPOBATHCS HA TOMOIIU B COOMIOCHUN
JINETUYECKIX PEKOMEH/IAIN, MOCKOJIbKY TPYAHOCTH
¢ BI'/l He TOAbKO TMPUBOAST K PUCKAM OCJOXKHEHWH,
HO ¥ HerocpejicTBeHHO yxyamaoT KK pebenka u ero
cembu [27].

[Ipu cpaBHeHMM € APYrMMU XPOHUYECKUMU 3a00-
JIEBAHUSIMU THUIIEBAPUTEIBLHOTO TPAKTa yCTAHOBJEHO,
YTO TeJIUAKUS HE BCET/[a MPUBOJAUT K 3HAUUTETBHOMY
camkennio KyK: B psime ciayyaeB oHa HepeHOCUTCS
Jjlerde, 4YeM BOCIAJUTEJbHbIe 3a00JieBaHUs KUIIey-
Huka. Tak, B HemaBHeM ucciaenosannum R.E. Matran
et al. mposemena onenka KJK, cBsgsanHOro ¢ mmra-
HueMm, y jgereit 7—18 jer c¢ 1enmakueir B cpaBHEHUUN
C TaIMeHTaMi C BOCHAJIUTEIbHBIMU 3a00/IeBaHUAMI
KUIIeYHWKa, BKJIOYast Gojie3aHb KpoHa u s3BEHHBIN
kosmt. Onenka KK mpoBoamiach ¢ TOMONIBIO OIIpoC-
nuka FR-QoL 29 (Food-related Quality of Life).
YcraHnoBieHo, 4yrto getu ¢ 6ojie3Hbio KpoHa HCIbI-
ThiBasin GOJIbIIe TIpoGJeMbl B otHomeHnn KJK: mx
cpexnmii 6amn cocrasua 64 (13 100), uro 6bLIO CTa-
tuctudecku 3Haunmo (p < 0,05) HUKE OTHOCHTENBHO
nereil ¢ nemmakueii — 79 6annoB. Y 6OJIbHBIX A3BEH-
HBIM KOJIUTOM Cpe/lHuil 6ajii HaXOJUJICS MPUMEPHO
Ha ypoBHe 70 M He WMeJ CTATUCTUYECKU 3HAYUMOTO
YPOBHS OTJIMYUN OT MaIlMeHToB ¢ GoJie3nbio KpoHa.
Takum oOpa3oM, B IJIaHe NUTAHUS W COIHAJBHO-
TO B3aMMOJIEHCTBUS JIeTH C ITeIMakneil 4yBCTBOBAJIN
cebs JIydle, 4yeM JIeTH C BOCHAJUTETbHBIMI 3a60J1eBa-
HugMHu Kuiiednuka. [lo MHeHMIO aBTOPOB, HECMOTPS
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Ha MOKU3HEHHbIE OIPAHUYEHUs, ETUAKUS B MOCJIE]-
HUe TO/bI cTasa Gojiee «yIpaBJsieMOli»: CTPOroe co-
6monenne BT/l npuBoOANT K CTAGMIM3AIINI COCTOSTHUS,
a POCT JOCTYITHOCTU GEe3rTIOTEHOBBIX MPOJAYKTOB 00-
Jeryun >ku3ub nanuentoB [28]. Hanporus, npu 60-
jge3nn KpoHa [uernyeckiue peKOMeHallMi He CTOJIb
OJTHO3HAYHDI, TeuyeHne 3a00JeBaHUS MeHee TPeICKa-
3yeMo Ha (oHe Koppeknun aueTsl [29—32]. Ito npu-
BOJUT K TOMY, 4TO BaustHue Gosiesnn KpoHa Ha BOC-
npusite KJK okasanoch Bbiiiie, ueM GpeMst 1eTHAKIH
npu xoporiieM komneHcaiuu gueroit [33]. Tem ne me-
Hee cJelyeT ydecTb, YTO TIPU HAPYIIEHU! JUETHI CH-
Tyalusi MeHsiercss — Tpu HejedeHol neanmakun KK
PE3KO CHUKAETCS.

[TarmenTn! ¢ nuieBoll annaeprueil Takxke CTaJIKUBA-
I0TCST € MOXOKUMU TIpoOsieMamu, Biausgionumu Ha KK
[34—36]. Kak mnokasbpiBaioT uCCJIEAOBAHUS, MPU Ts-
JKeJbIX (popMax THIIEBOI ajiepTuu y JIojeil otMeda-
1orcst gedpunut nHdOpMaIM 0 CBOEM COCTOSTHUM, I10-
CTOSIHHAsI TPEBOTA B OTHOIIEHUN BO3MOJKHbBIX PeaKIuit
M, Kak CJIeJICTBUE, YXY/IIEHUE COIUAIbHOTO (PyHK-
nuonupoBanug n KyK. CTpax BHe3amHOW OMACHOI
peakiuu Tpu THIEBOH aJiepruy 3a4acTyio BbIIIIe,
4eM TPH IeJTMaKUK, YTO BJMSIET Ha MCUXOJOTUYECKOe
6maronionyune. MHTepecHo, 4TO He/laBHee CpaBHEHUE
OTbITa TIUTAHUS BHE /IOMA y TMAIMEHTOB C IeJTHaKueit
B cpaBHeHUU ¢ GOJIBHBIMU C MUIIEBON ajleprueil Bbl-
SBUJIO, YTO 06€e TPYTIBl CTAJKUBAIOTCS CO CXOJHBI-
MH TpyAHOCTSMHU (HEyBEpEHHOCTb B GE30MaCHOCTH
6J110/1, HEOOXOAUMOCTDh PA3DBICHATH CBOI CTaTyc mep-
corany). OQHAKO MAIMEHTHI ¢ LeJnaKueil coobiamm
0 6oJiee YaCThIX TSKEJbIX PEAKIUSX TOC/e MUTAHUS
BHe jioMa. BeposiTHO, 9TO CBS3aHO C TEM, YTO CJIE/IbI
IJIOTEHA B eJle TPYAHOPACIIO3HABAEMbBI U 4acTO BCTpe-
YalOTCSl M3-32 TIEePEKPECTHON KOHTAMUHAIMU, TOT/a
KaK JIOAU C IHINEBOil ajmeprueil (HampuMmep, Ha ope-
XM MM MOJIOKO) U IePCOHAJ 3aBeJeHnii GOJIbIe OCBe-
JIOMJIEHBI O KJIaCCUYEeCKUX ajiiepreHax. B ienom ke,
M0 pe3yJibTaTaM HMCCJe0BAHNS, COBPEMEHHDIN CEKTOP
OOIIECTBEHHOTO TIUTAHUS ellle HeJOCTATOYHO Y/IOBJIET-
BOpsieT TOTPeGHOCTH KaK NAIMEeHTOB C IMHUIIEBON aJ-
Jieprueii, Tak u OOJIbHBIX IeJUAKUeil: 3HaYuTebHAs
JIOJIST JIIOJIell PETYJISIPHO CTAJIKUBAETCS C HapyHIeHUs-
MU IMeThl BHE JoMa He 1o cBoeil Bune [37].

Takum  o6pa3oM, XpOHHYECKHE 3a00JeBaHUS
BO MHOTOM TIEPECEKAIOTCSI B CBOEM BJIMSIHUU Ha 06pa3
SKU3HU: HEOOXOAMMOCTD ITOCTOAHHON JMEeTHYEeCKON Ha-
CTOPOKEHHOCTU U OFPAaHUYEHUST CHUZKAIOT MCUXOJIOTH-
YecKoe M coluasibHoe Omaronosyune. [Ipu sToM yHU-
KaJIbHOI MTPOOJIEMOI 1IeJIMAaKUU SIBJISIETCST aOCOJIOTHAS
Heo6xouMocTh crporoii BI'/] 6e3 Bo3MoskHOCTH Tepa-
MEBTUYECKUX <«MOGJAKEK», U4TO TMO3BOJISIET IPOBOIUTD
napasnenn ¢ C/I1 (MHCyIMHOTEpA) U OTJIMYAET ee
OT MHOTHUX JIPYTUX COCTOSTHUIA.

KyabTypHble U pernoHajibHble pa3Jd4Us
B KayecTBe >KM3HU NPH IeJHAKUT

MeskgyHapojnble JaHHble OTYETIMBO [EMOHCTPU-
pyiot, uto KK marmenToB c mesmakueil CuJbHO 3aBH-
CHT OT COIMAIbHO-KYJIbTYPHOU CPEbl, [OCTYITHOCTH

6e3rTI0TEHOBBIX TMPOIYKTOB M CUCTEMBI MOJJIEPIKKH.
CpaBHHUTETHHBIN aHAN3, OMyOIMKOBaHHbBIN B 2024 T.,
oxBaTus okosio 4000 marmentoB u3 12 cTpan u coro-
cTaBua ux mokasatesn KJK ¢ rocymapctBeHHON TO-
JIUTUKOI B oTHoIleHnn nenunakun [38]. Bbrisasienbr
3aMeTHbIE PETNOHAbHbIE PA3JNYKA: B 1[E€JIOM CTPAHbI
Espormsr 1 Oxeannu nMeioT 6oJiee pa3BUTbIe TIPOTPaM-
MBI ITOMOIIM TAI[HEeHTaM C IeJTHaKuell 1, COOTBETCTBEH-
HO, 6oJiee BbICOKME cpeanune mokasarenn KK, torpa
Kak B Asuu, Adpuke u psijie ctpad bskaero Boctoka
nojiepkka caabee, n KK 6ompubix ke, Hampumep,
B TakWX cTpaHaxX, Kak Wramus m BemukoOpurtaHus,
OTMEYEHbI OJIHU M3 CaMbIX BBICOKUX B MUPE 3HAYEHUI
KK y mammenTtoB ¢ mesmakueil, Toraa xkak B Vpane
n Mapokko — oJHU u3 caMbIX HU3KuX. [laHHas pas-
HUI[A HANPSMYIO CBS3aHA C YPOBHEM TOCYAAapCTBEH-
Hoit momaeps;kku. Tak, B Urtanmn u BenrukoOGpuranum
yoKe JaBHO JEHCTBYIOT MPOTpaMMbl OGecTiedeHus Ia-
IIHEHTOB Ge3TJII0TEHOBBbIME TIpoayKTamMu. B Uramun
BBejleHUE JIOTIOJTHUTENbHBIX MEP MOJIEPKKU OOJbHBIX
IeJTMaKKell COMPOBOK/IAIOCH TOBBIIIEHNEM CPEIHEro
G6amma KXK co 155 10 159 (13 196 BO3MOKHBIX) 32 TIe-
puox ¢ 2011 mo 2013 r., a Bo @pannuu — ¢ 139
B 2014 1. mo 151 B 2022 r. HaoGopot, B cTpaHax,
rje MOJJAepKKa OCTAaeTcsl OrpaHumdYeHHOol (Hampumep,
B Bpasummm), cpexnmit yposens KK maxe Heckombko
cuusuics 3a nepuosa 2018—2021 rr. B Mpaue u psize
apUKaHCKUX CTPaH [0 HEJaBHETO BPEMEHW TIPAKTH-
YECKM OTCYTCTBOBAJIU JIbTOTHI WU TAPAHTUU JIJISI JIIO-
Jlefi ¢ Teamakuel, 4To MPUBOAUT K cHIKeHmio KIK.
ITO MOATBEPIKAAET TPSIMYIO 3aBUCUMOCTb CYyGHEKTHUB-
HOTO GJIATOTIOTYYHS TTAIIMEHTOB OT BHENTHUX YCJOBHIA,
CO3IaHHBIX B OOINECTBE [IIsT BeJeHUsT nX 00pasa >Kus-
mu [1, 38].

Kurouebie dakropsr, Biausionme Ha KK npu 1e-
JINAKNUU B PA3HBIX CTPAHAX, BKJIIOYAIOT PEXK/E BCErO
JIOCTYITHOCTH W CTOUMOCTH GE3TTI0TEHOBBIX TTPO/IyKTOB,
CUCTEMY 3/[PAaBOOXPAHEHUS W COIMOMJIEPIKKY U KYJIb-
TypHbIE THUIeBble Tpaauiun. Tam, Tae 6e3rmToTeHo-
Bble TIPOAYKTHI JIETKO HAWTH W WX MOJy4YeHUe Taru-
entoM (uHaHcupyercsa (MOJHOCTBIO W YaCTHYHO)
TOCY/JIaPCTBOM, KU3HDb GOJBHOTO 3aMETHO OOJIeTYeHA.
Hanporus, B pernonax, rjie OCHOBY palliOHa COCTaB-
JIFTOT TIIEHUIA W APYTHE TIIOTEHCOoepsKallie 3JIaKH,
a CIIeIUAJIbHBIX TIPOAYKTOB MAJO WJIU OHU JIOPOTHeE,
6OJTbHBIE OIIYTIAIT ceGs Topaso Gojee OTpaHUYEH-
HbIMU. MHOTrHe TocyJapcTBa HANpIMyio cyO6cumpy-
10T TMOKYTIKY Oe3TJII0TEHOBBIX TPOAyKTOB. Hampumep,
B Wranuu, Wcnanuu u ApreHTuHe 3aKOHOJATEJbHO
MIPEIOCTABJISIOTCS  €KeMeCSIUHbIe JIeHEKHbIE KOMIIEH-
caluM B3POCJIBIM C IeJUaKWeid sl TMOKPBITHST TI0-
BBIIIIEHHBIX 3aTpaT Ha nurtanue. B CioBenun gersim
BBITLTAYNBAETCS €5KEMECSTYHOe MOoCOOHe, a POAUTENH
JleTeil ¢ 1emaknell UMeroT MPaBO Ha HAJOTOBBIN BbI-
yer. B Ounnganauu, Hopserunm u IlIBennu Takske
BBIILJIAUMBAETCST exeMecssuHoe 1nocobue. B Xoppatun
BBIJIAIOTCST €3KeMeCsuHble Baydyepbl, U TO JKe caMoe
neiicryer B Cepbun. B BemukoOpuranuu, Hampumep,
4acTh 6as30BbIX Oe3TJIIOTEHOBBIX MPOAYKTOB (XJ1el,
MaKapoOHbI M Jp.) MOTYT BBIIABATHCA MNAIMEHTAM
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o pernenty vepe3 HalmoHajabHyio cucreMy 3/paBo-
oxpanernus. B Ilopryrasmmm n ABcTpasum peann3oBaH
MEXaHNU3M HAJIOTOBBIX BbIYETOB, MO3BOJIAIONMX JIIO-
[IIM ¢ TeiMaknell BepHyTb 4acTb pacxozoB Ha BI/IL.
Takne Mepbl rapanTupyioT 6a30BYIO MPOJAOBOJIHCTBEH-
Hyto 6€30MaCHOCTDh MAIMEHTOB ¥ MO3BOJISIOT UM TPH-
nep:xkuBatbest BIJ] 6e3 yrposbt [ist Gl0JKeTa ceMbH,
YTO CYIIECTBEHHO CHIKaeT (pMHaHCoBoe GpeMs 60se3-
HHU U [IO3UTUBHO cKasbiBaercda Ha KK [38].

AKTHBHaS MalHeHTCKas MOAJepPKKa
U TMPOCBElIEeHHe

B crpanax, rae pa6oTaloT accolMaIy MaIMeHTOB
C IeJnaKuell, KOTOpbIE TOBBINIAIOT OCBEIOMIEHHOCTD
HaceJIeHNsT B OTHOIIEHHH 3a60JIeBaHusI, GOJIbHBIE OIIy-
maoT cebg yBepenHee. Hampumep, B Kanazme, CIIA
1 GOJIBIITMHCTBE CTPAaH EBPOIBI CyIIECTBYIOT HEKOMMED-
YecKue OpraHu3allii, KOTOpble 00y4aioT BHOBD [HATHO-
CTUPOBAHHBIX TIAIMEHTOB, MPOBOJSAT KyJWUHAPHbIE Ma-
CTepP-KJIACChI, M3[AI0T CIUCKU Ge30MaCHBIX MPOILYKTOB.
Takasg nomiepskka CHUXKAET TPEBOXKHOCTb U YYBCTBO
M30JIAINK Y TAIMeHToB. VccieJoBaHUS TOKa3bIBAIOT,
YTO CO BPEMEHEM, 10 Mepe aJlanTalni K >KU3HU C 1ie-
JITaKWell M BOBJICYEHUSI B COOOGIIECTBO, TICHXOJIOTHYE-
CKOE COCTOSIHME IIAIMEHTOB YJIYUIIAETCS: €XKerofHo OT-
Meuaercs HeOOJIbIION Tpupoct nokasateseit KiK. Irto
CBSA3BIBAIOT C TEM, YTO JIOJW TPUBBIKAIOT K PEXNMY,
y4yaTcsi TOTOBUTb M BBIOMPATh €[y, a TaKKe TOJYYaioT
HMOIMOHAJILHYIO TIOJJIEPKKY OT JAPYrUX HaiueHToB [1].
B Espone n Ceseproii AMepuke 3a mocJeHee IeCSIT-
Jiletne TIPOU3O0ILIN 3HAUYNTETbHbIE TTO3UTHBHbBIE C/BUTH:
MOSABUJIOCH 0OUJHe Oe3rTOTEHOBBIX MPOAYKTOB B CY-
nepMapkerax, Ge3rJIIOTEHOBbIE TO3UIMUA B MEHIO MHO-
TUX PECTOPaHOB, YTO MHTETPUPYET JIIO/IeH C 1ieTnaKkuei
B OOBIYHYIO JKI3Hb. B CBOIO ouepeb, B psijie a3MaTCKUX
crpan (kaxk u Ha Bmoxaem Bocrtoke) mpo6mema nesma-
KNI ycyryOuIsieTcsl HU3KOH OCBEOMIIEHHOCTBIO Bpayeil
U HacesJeHUs: 3a60JieBaHNe [UArHOCTHPYETCS JI0CTATOY-
HO 4acTo 1o31Ho, a nousatue BI'/[ He pacnpocTpaHeHo.
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Modern Approaches and Results
of Comprehensive Assessment of Life Quality
in Celiac Disease: Problems and Solutions
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Introduction. Celiac disease is a chronic autoimmune disease requiring a lifelong gluten-free diet. Despite the effec-
tiveness of the diet in controlling symptoms, patients’ quality of life remains at risk due to limitations in social, emotional,
and gastronomic spheres.

Aim: to analyze current approaches to assessing the quality of life of patients with celiac disease in order to optimise strat-
egies for providing care to this category of patients.

Key points. Current research emphasizes the importance of not only clinical control, but also of psychosocial support
for patients This review describes validated tools for assessing life quality in patients with celiac disease, highlighting
the differential impact of the disease on children and adults, the specifics of adherence to and perceptions of a gluten-free
diet, and regional and cultural differences in access to support and gluten-free products. An unfavorable psychological
state can reduce adherence to a gluten-free diet, creating a vicious cycle. A comparison with other chronic diseases
showed that with strict adherence to a gluten-free diet, celiac disease may have a lesser impact on quality of life.
Conclusion. Optimizing quality of life requires a multidisciplinary approach — from cultural adaptation of life quality scales
to psychological and social support for these patients and normalizing nutrition outside the home.
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BeepeHue. Llenvakma — XpoHMYECKOE ayTOMMMYHHOE 3abofieBaHve, TPEDYIOLLEE MOXU3HEHHOrO COOMIOAEHWS
6e3rnioTeHOBON AneTbl. HecMoTps Ha 9D EKTUBHOCTb AVNETHI B KOHTPOJIE CUMATOMOB, KQYECTBO XU3HW NaLNEHTOB
OCTaEeTCs NOA Yrpo30M N3-3a OrpaHMYeHNIN B COLMANIbHON, SMOLMOHAaIbHOW N raCTPOHOMKWYECKOM cdepax.

Llenb: NpoBeCTM aHaIM3 COBPEMEHHbIX MOAX0A0B OLLEHKM Ka4EeCTBA XWU3HM NALMEHTOB C Llennakmei ons ontmuMmaa-
LMK CTpaTernii okasaH1s NOMOLLM AAHHOM KaTeropum 60bHbIX.

OcHoBHble MnosioxeHusi. COBpeEMEHHbIE UCCNENOBAHUSA MOAYEPKNBAIOT 3HAYMMOCTb HE TOJMbKO KIWHWUYECKOro
KOHTPOJIS, HO U MCUXOCOLMaNbHON noanepxkm 6onbHbIX. B 0630pe faHa xapakTepucTuka BalvaMPOBaHHBLIX UH-
CTPYMEHTOB OLEHKMN Ka4yeCcTBa XU3HW NaumeHTa npu Lenvakun, npeacrasneHo anddepeHunpoBaHHOe BANSHUE
3aboneBaHNs Ha AeTEN 1 B3POCIIbIX, 0COOEHHOCTU cOBNOAEHNS BE3MIOTEHOBOM ANETHI 1 €€ BOCMPUATUNE, @ TaKKe
pPEervioHanbHbIe U KyNbTYpHbIE Pa3Nnyns B JOCTYNE K NOALAEPXKKE 1 6e3rnioTeEHOBLIM NpoaykTtam. HebnaronpustHoe
NCUXO0JIOTMYECKOE COCTOSIHNE MOXET CHUXATb MPUBEPXXEHHOCTL 6E3rNIOTEHOBOW AneTe, GOPMUPYS MOPOYUHbBIA KPYT.
CpaBHeHME C ApYrMMn XPOHMYECKUMIY 3200NEBAHNSMIN NOKa3ano, YTO NPy CTPOroM cobnoaeHnn 6e3rmioTEHOBO
OVETbl LLENNAKNSA MOXET MMETb MEHbLLEE BIUSHNE HA KAYECTBO XU3HU.

SakntoveHue. g onTMMmM3aumm Ka4ecTBa XU3HU He0OX0aUM MEXONCLMMIMHAPHBIMA Noaxon — OT KyJIbTYPHOW
ajanTaumm WKan Ka4ecTsa Xn3HW A0 NCUXOIOrMYECKOM 1 coumanbHOM NOAAEPXKKM TakMxX NaLMEHTOB 1 HOpMannaa-
LMW NUTaHWS BHE JOMA.

KniouyeBble cnoBa: Lennakms, Ka4ecTBO XN3HW, 6e3rTI0TEHOBAs AneTa, ONPOCHUKN

KoHdnukT MHTepecoB: aBTopbl 3a9BASI0T 00 OTCYTCTBUN KOHPNNKTA NHTEPECOB.
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moBJ1.4., KamanosaA.A., 3aBpaxHas K.[1. CoBpeMeHHble N0oaxoabl 1 pe3dyNbTaTbl KOMMIEKCHOM OLLEHKN Ka4eCTBa XXM3HU NP LLenn-
akuun: NnpobreMbl 1 NyT peLlleHns. POCCUINCKMIA XypPHan racTpo3HTEeposiorum, renatonorum, kononpoktonorun. 2026;36(2):25-35.
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Introduction

Celiac disease is an immune-mediated disor-
der resulting from gluten ingestion in genetically
predisposed individuals and characterized by in-
flammatory lesions of the small intestine due to
a T cell-mediated immune response [1]. To date,
the only effective treatment method for celiac dis-
ease is a strict lifelong gluten-free diet (GFD).
Currently, quality of life (QoL) is considered an
important integrative indicator of the health sta-
tus of patients with chronic diseases, reflecting
physical well-being, psychosocial condition, and
the ability to effectively engage in daily activities
[1—3]. The emphasis on QoL research in celiac
disease in the most recent publications reflects a
growing recognition that, beyond symptom elimi-
nation, improving patients’ subjective well-being
is crucial [4—6].

The aim of the review — to assess the impact
of celiac disease and adherence to a gluten-free
diet on the quality of life of patients across dif-
ferent age groups, highlighting regional and cul-
tural distinctions in the availability of gluten-free
products, using validated questionnaires in both
English and Russian.

Quality of life assessment tools

The improvement of methods for assessing per-
ceived health-related QoL (HRQoL) in patients
with celiac disease has been an important research
focus in recent years. Celiac-specific QoL scales
reflect the impact of disease symptoms and GFD
adherence on patients’ physical and psycho-emo-
tional state. According to the data from a system-
atic review by A.L. Falcomer et al., seven ques-
tionnaires were developed for QoL assessment in
patients with celiac disease; the most commonly
used were Celiac Disease Questionnaire (CDQ)
and Celiac Disease Specific Quality of Life
(CDOQL), appearing in 21 and 17 out of the 43
analysed studies, respectively. CDQ focuses more
on assessing physical and mental health symptoms
related to the disease, whereas CDQL emphasizes
emotional consequences of lifelong GFD adher-
ence [4].

QoL in children and adolescents suffering from
chronic pathology is most often measured with the
Pediatric Quality of Life Inventory (PedsQL). This
generic pediatric questionnaire covers physical,
emotional, social aspects, and school functioning.
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Also, there are special scales like CDDUX (Celiac
Disease Dutch questionnaire) is a disease-specific
HRQoL tool for children and adolescents (8—18
years) with celiac disease and their parents. It
evaluates daily life impacts through three domains:
Diet, Communication, and Living with celiac dis-
ease, using a five-point Likert face scale, and it
covers 12 items: 6 — on “Diet” (compliance, re-
strictions); 3 — on “Communication” (explain-
ing the disease); 3 — on “Having celiac disease”
(feelings about gluten). Other tools include mod-
ular versions (CeliacQ-7,/27) and the European
systems — CDAQ (Celiac Disease Assessment
Questionnaire) and CDQL — for cross-age assess-
ment [1, 4].

Recently, one more special questionnaire was
developed by S. Coburn et al. for children with
celiac disease — Celiac Disease Life Inventory of
Family Experiences (CDLIFE). The questionnaire
provides an overview of the QoL of children aged
2—18, encompassing important aspects of physical
and psychological well-being. The authors note
that CDLIFE can help identify families who may
require psychological support [7].

CDQ is a 28-item questionnaire for adults with
celiac disease. It is organised into four subscales:
emotional problems, social problems, diseases/
worries and gastrointestinal symptoms. Each item
is rated on a seven-point “always to never” scale,
the final CDQ score ranges from 0 to 196 (each
subscale score ranges from 0 to 49), with higher
scores reflecting a better QoL. The reliability of
the scale was confirmed (o = 0.80—0.91). CDQ
was initially designed and validated in German,
and has since been translated and culturally adapted
for use in many countries (Italy, Portugal, Spain,
Turkey, Brazil, Poland, Argentina, etc.) [4, 8].

CD-QOL (Celiac Disease Quality of Life) is a
20-item questionnaire for adult patients consisting
of four subscales: limitations, dysphoria (distress
related to diet adherence), health concerns and
inadequate treatment [4, 9]. Subscale scores are
summed up, and the higher the final score, the
better the QolL. The authors indicate high inter-
nal consistency of CD-QOL (o > 0.70) [10]. CD-
QOL highlights emotional and social difficulties
associated with long-term adherence to GFD and
shows comparatively less focus on physical symp-
toms. The English version of the scale was adapt-
ed into many other languages (Italian, Spanish,
Portuguese, Turkish, Iranian, Dutch, etc.) [1, 4].

PedsQL is a multifactor general QoL question-
naire for children and adolescents (from 2 to 18
years old) [11]. The general version of PedsQL™
4.0 Generic Core Scales includes 23 items and
4 multidimensional scales: physical functioning,
emotional functioning, social functioning and

school functioning. There are forms for children
of different age groups, as well as a version for
parents. The reliability of the questionnaire
is high (a = 0.88—0.90 for the general scale).
PedsQL demonstrates sensitivity to temporary
changes of the Qol. The questionnaire was
translated into dozens of languages (including
Russian) [12]. In studies, PedsQL serves as a
basic tool for assessing the general QoL in chil-
dren with celiac disease.

Reliability factors of CeliacQ-27/7 (27- and
7-item questionnaires created in the Netherlands)
and CDAQ (British scale) are satisfactory
(a > 0.8), but they are less common at the mo-
ment, and have not yet gained wide international
acceptance. An international CDQL has been de-
veloped for patients of all age groups (44 items,
10 subscales), but it has not yet been adapted to
other languages [1, 4].

Choosing a scale: age, disease stage,
research objectives

When choosing a QoL assessment tool, it is im-
portant to take into account the age of the patient
and the characteristics of the disease progression,
including the presence and severity of gastroin-
testinal symptoms, psychological problems, GFD
adherence (Table). For children and adolescents,
PedsQL or special questionnaires (CDDUX for
patients aged 8 to 18, etc.) are usually preferred,
whereas CDQ and CD-QOL are used for adults
[11, 13, 14].

It is advisable to combine general question-
naires with special ones in order to assess visible
improvements after therapeutic interventions or
diet correction [16]. Thus, it was found that after
10 years on a GFD, the patients’ QoL score re-
mained consistently high, according to the PedsQL
questionnaire, whereas the specific CDDUX scale
showed sensitive changes in particular domains
(emotional and physical) [14].

Cultural adaptation of scales

Validation and cultural adaptation of scales is
important for correct interpretation of the ques-
tionnaire items. When comparing the results
across countries, culturally adapted questionnaire
versions should be used. For example, CDQ and
CD-QOL were adapted in many countries, which
ensures data comparability. PedsQL was initially
developed for a multilingual environment, and it
has a vast pool of translations (the Russian ver-
sion is also available). Considering the difference
in approaches to the gluten-free policy and disease
perception in different cultures, equivalence of the
translated versions must be verified. High-quality
adaptation (bidirectional translation, examination
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Table. Comparison of the basic characteristics

Scale Target age | ) .. o (mibeaslea) Number | Reliability Translations Source
group of items (o) and adaptations
Emotional problems Cavie GelL
Social problems adanted to
CDO Adults Disease/anxiety 28 0.80—0.91 ab [1, 4]
X e different
Gastrointestinal |
anguages
symptoms
Limitations English original;
. Dysphoria adapted
CIDHOIOIL Adults Health concerns 20 —0.70 to different [1, 4, 10]
Inadequate treatment languages
Children Phvsical
aged 2 to 18 Emgtsiocr?al Multi-language
PedsQL (self-report Social 23 0.80—0.90 (including [12, 15]
and parent’s S es Russian)
School functioning
report)
Dutch original;
Children Communication adapted
CDDUX aced 8 to 18 Diet 12 >(0.70 to Spanish [7]
& Health concerns and other
languages
Other: ]
CeliacQ-27/7, Social stat . Partla(lily adapted, .
CDAO, — ocial status, suppor — — use t1r(i'sorne [4]
CDOL etc. studies

Note: CDQ — Celiac Disease Questionnaire; CD-QOL — Celiac Disease Quality of Life; PedsQL — Pediatric Quality
of Life Inventory;, CDDUX — Celiac Disease Dutch questionnaire; CeliacQ-27/7 — Celiac Disease Questionnaire
for 27/7 Questions; CDAQ — Celiac Disease Assessment Questionnaire; CDQL — Celiac Disease Specific Quality of Life.

of an experimental group) is needed for a reliable
cross-cultural comparison [1, 4].

Psychosocial aspects and emotional state

Apart from physical symptoms, QoL in celiac
disease is seriously impacted by psychosocial as-
pects. Even while on a GFD, patients often feel
anxiety, stress, and a sense of social isolation due
to the need for constant diet monitoring. Studies
indicate that individuals with celiac disease have
a higher prevalence of depression and anxiety dis-
orders relative to the general population, and psy-
chological distress has a negative effect on QoL
scores. It was found that the QoL of adult celiac
patients is closely connected with the level of psy-
chological well-being, disease perception, coping
strategies, and the attitude to GFD. These factors
are interrelated and can affect QoL both direct-
ly (through deterioration of emotional state) and
indirectly — through reduced adherence to the
diet [17]. Indeed, it was shown that the subjec-
tive difficulty of dietary adherence has a greater
impact on patients’ QoL than the objective fact of
infrequent diet non-compliance [18].

A study by A. Belpinar et al. included 98 chil-
dren with celiac disease (mean age 12 years old),
who underwent examination in 2021-2022. It
was found that patients with celiac disease had

higher anxiety and depression scores and lower
QoL scores compared to healthy children. Notably,
the anxiety level was negatively correlated with
the QoL score. The authors come to the conclu-
sion that children with celiac disease experience
a high level of depression and anxiety along with
the problems of physical functioning and psycho-
social well-being, which has a negative impact on
their QoL [19].

Thus, patients who strictly adhere to GFD but
experience constant stress and inconvenience in
this respect, demonstrate a lower QoL. In other
words, GFD adherence and the absence of effec-
tive psychological adaptation strategies can lead
to the emergence of anxiety, chronic stress and
depression. To a certain extent, this process is
modulated by cultural and regional differences:
food traditions, provision of gluten-free products,
government programs, social support and integra-
tion in organizations that bring patients together.

Social activity and dietary treatment

In children, a strict GFD often results in
certain difficulties at school and in the family.
Adolescents may be particularly distressed by these
restrictions when they face misunderstanding from
their peers and social pressure. Similarly, adults
too have difficulties with eating out — dining in
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public places, travelling, and visiting friends re-
quire thorough planning, which can cause stress
and result in social disadaptation.

For the most part, adult celiac patients and
parents of children with celiac disease empha-
size the importance of psychological support. It
was noted in pediatric population that even with
strict GFD adherence, the QoL in celiac patients
remains moderately reduced. For example, in a
2025 observational study by A. Rozensztrauch et
al., the average total QoL score of children with
celiac disease amounted to 69 out of 100, accord-
ing to PedsQL 4.0. Significant difficulties arise in
the social sphere: 43 % of families reported that
the child felt isolated at family events because
of the diet, and 48 % had difficulties related to
school meals. The study showed that factors re-
lated to schooling have a major effect on physical
condition and overall QoL, while their impact on
emotional, social and educational aspects is com-
paratively lower. The effect of celiac disease on
QoL in children increases with age — in adoles-
cents, social life and schooling are more affected
(probably, due to increased demands, peer pres-
sure, etc.) [15].

The work by I.N. Zakharova et al. analyses
medical and social factors that influence ac-
cessibility and GFD adherence. The study en-
rolled 200 families raising children with celiac
disease and residing in the south of the Russian
Federation. Difficulties related to diet adherence
were identified in 87 % of the families, 75 % had
to refuse to travel with the children, 56% had
no opportunities of eating out at restaurants or
cafés, 90 % pointed out difficulties in obtaining
gluten-free products. It was found that strict
GFD adherence is much less frequently observed
in school-age children than in preschoolers. High
cost of gluten-free products is among the reasons
for conscious diet violation. Notably, strict ad-
herence to GFD in children suffering from celiac
disease is associated with the development of ag-
gression, irritability, high anxiety level and even
depression. The main problems of families raising
a child with celiac disease include psychosocial
maladjustment of the patient, limited financial ca-
pabilities for purchasing gluten-free products, as
well as restructuring of the dietary regimen as a
whole. The authors concluded that psychological
work with patients affected by celiac disease and
their families will be beneficial both for the pro-
cess of the patient’s adaptation to the disease and
treatment effectiveness [3].

Nevertheless, the availability of gluten free
products has increased considerably in the last few
years in developed countries (Russian Federation,
Europe, North America, Australia, and New

Zealand), which makes GFD adherence slightly eas-
ier [1, 6]. Differences in the QoL may also depend
on food culture: thus, diet adherence can be per-
ceived as easier in regions where traditional cuisine
is less dependent on wheat, whereas in countries
with a predominance of bakery products patients ex-
perience more severe limitations. For example, rice
is the basic grain product in East Asian countries,
therefore, wheat exclusion may be perceived as less
dramatic than in countries where bread and glu-
ten-containing products are staple foods.

Contemporary studies often reveal unexpected
factors influencing QoL. Thus, excessive vigilance
regarding diet may degrade a patient’s quality of
life. In a recent study from 2024, over half of
adults with celiac disease (58 %) eliminated not
only gluten from their diet but also some other
products, on their own accord and without med-
ical indications in fear of adverse reactions. QoL
in this group of patients turned out to be sig-
nificantly lower as compared to patients who had
restricted only gluten intake (57 and 70 points, re-
spectively). Notably, excessive dietary restrictions
lead to increased incidence of depression [20, 21].
The obtained data highlight the need to balance
strict GFD adherence with avoiding excessive di-
etary restrictions related to other product groups.

The results of the study revealed emotional,
cognitive and behavioral difficulties faced by chil-
dren in a school setting in the process of adapting
to celiac disease and adherence to a strict GFD
[22]. When studying nutrition specifics of chil-
dren with type 1 diabetes mellitus (DM1) and ce-
liac disease it was shown that the existing practice
of food distribution at schools negatively affects
physical and mental health of these patients [23].
The authors come to the conclusion that effective
treatment of celiac disease and DM1 relies on par-
ent-teacher cooperation to ensure comprehensive
support for these children and their adaptation to
school environment [23].

Strict adherence to GFD may have a consider-
able effect on the intake of some nutrients in chil-
dren with celiac disease. The study by E.F. Aktas
et al. showed that celiac disease influences not
only physical health but also social and emotion-
al well-being, as well as academic and career as-
pirations. Social support was the decisive factor
in psychological adaptation of patients, whereas
discrimination, difficulties accessing gluten-free
foods, and lack of general public awareness pre-
sented a significant obstacle to adaptation of such
children. The authors point out that rehabilita-
tion specialists should support adolescents with
celiac disease by developing self-help and mutual
aid strategies, as well as helping them resolve dis-
ease-related psychosocial difficulties [24].
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Contemporary data also indicate that a se-
ries of problems continue to persist in spite of a
long-term strict GFD. A 2025 study conducted in
Germany has shown that with a high level of diet
adherence (89 % of respondents strictly adhered
to GFD) patients still face constant life’s chal-
lenges, mainly in eating out situations — going
to restaurants, meals at work, travelling. These
problems may continue even years after the di-
agnosis. The first months after the diagnosis are
marked by the greatest negative impact and stress
caused by the need to change one’s lifestyle. Over
time, many patients learn to better cope with the
emotional and everyday aspects of the disease,
but some problems (for example, the feeling of
restriction in daily life) do not disappear entirely.
Authors highlight that comprehensive assistance is
required to improve the QoL: patient training in
self-management skills, working with a psychol-
ogist in the first year after diagnosis, as well as
informing catering staff about the needs of such
patients [25].

Prospective studies revealed that one or two
years after being diagnosed and starting the diet,
there is not only an improvement in patients’ so-
matic parameters but also a decrease in anxiety and
depression levels. However, not all patients show
improvement in their emotional state. Primarily,
mood improvement is obvious in patients with
classic symptoms, who feel relief due to the disap-
pearance of ailments, whereas changes in anxiety
level are usually less apparent in asymptomatic
patients [18]. On the whole, qualitative studies
report that adults with celiac disease are often
faced with “constant risk”: they feel that their
life has lost spontaneity, their attitude to food
has changed, and that they need a “new identity”
as a person with a chronic disease [26]. Children,
on the other hand, especially little ones, may feel
maladjusted among peers to a lesser extent, but
social pressure increases as they grow. With age
(in adolescence), a slight decrease in QoL param-
eters is observed in children with celiac disease,
particularly in social and school domains. This de-
cline is associated with increased academic work-
load and a stronger desire to fit in with their peers
[1, 4]. Thus, both children and adults with celiac
disease need not only medical supervision but also
psychosocial support in order to maintain opti-
mum QoL.

Comparing the quality of life in people with
celiac disease to that in individuals with
other chronic diseases

A comparison of QoL between patients with ce-
liac disease and those with other chronic diseases
helps to elucidate the specific impact of GFD and

the symptoms of celiac disease. QoL studies com-
paring patients with both celiac disease and type 1
diabetes mellitus to those with DM1 alone estab-
lished that, provided there is adherence to GFD,
overall QoL is practically no different from that
of patients with type 1 diabetes mellitus alone.
Celiac disease itself does not reduce QoL; how-
ever, adolescents with both DM1 and celiac dis-
ease who do not strictly adhere to GFD, exhibit
significantly lower QoL scores compared to peers
with DM1 alone. A similar trend was observed in
families: parents of children who have difficulties
adhering to the diet, report lower assessments of
QoL. Essentially, the burden of GFD adherence
is the primary factor contributing to QoL deteri-
oration in these patients, rather than the presence
of dual diagnosis. In the event of co-occurrence
of DM1 and celiac disease, psychological support
should focus on helping patients adhere to dietary
recommendations, as difficulties in adhering to
GFD not only increase the risks of complications
but also directly reduce the QoL of affected chil-
dren and their families [27].

When compared to other chronic gastrointesti-
nal diseases, it was found that celiac disease does
not always lead to a considerably reduced QolL;
in many cases it is better tolerated than inflam-
matory bowel diseases. Thus, a recent study by
R.E. Matran et al. compared food-related quality
of life in children with celiac disease aged 7 to
18 with that of patients with inflammatory bow-
el diseases , including Crohn’s disease and ulcer-
ative colitis. QoL was assessed by means of the
FR-QoL-29 (Food-related Quality of Life) ques-
tionnaire. It was established that children with
CD had greater problems related to QolL; their
average score was 64 (out of 100), which was sta-
tistically significantly lower (p < 0,05) than the
79 points observed in children with celiac disease.
The average score of patients with UC was ap-
proximately 70 and did differ significantly from
that of patients with CD. Thus, children with ce-
liac disease felt better than children with inflam-
matory bowel diseases in terms of nutrition and
social interaction. In the authors’ opinion, in spite
of lifelong restrictions, in recent years celiac dis-
ease has become more “manageable” — strict ad-
herence to GFD leads to stabilization of the condi-
tion, and the growing accessibility of gluten-free
products has made patients’ lives easier [28]. On
the contrary, in the case of ulcerative colitis , di-
etary recommendations are not so clear, the course
of the disease is less predictable in the context
of diet modification [29—32]. This suggests that
the impact of ulcerative colitis on QoL percep-
tion is higher than the burden of celiac disease
when the latter is well-managed with GFD [33].
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Nevertheless, it should be noted that the situation
changes in case of dietary noncompliance — QoL
is dramatically lower in untreated celiac disease.
Patients with food allergy also face similar
challenges affecting their QoL [34—36]. As re-
search shows, people with severe food allergy are
often poorly informed about their condition, ex-
perience constant anxiety concerning possible re-
actions, and consequently, their social functioning
and QoL are much worse. The fear of a sudden
dangerous reaction in case of food allergy is often
stronger than in celiac disease, which impacts psy-
chological well-being. Interestingly, a recent com-
parison of eating out experiences between patients
with celiac disease and those with food allergy has
revealed that both groups face similar challenges
(uncertainty related to food safety, the need to ex-
plain one’s status to the personnel). However, pa-
tients with celiac disease more frequently reported
severe reactions after eating out. This is probably
because traces of gluten in food are hard to rec-
ognize and often result from cross-contamination,
whereas people with food allergy (for example, al-
lergy to nuts or milk) and catering personnel are
generally more aware of classic allergens. On the
whole, the study has found that the modern cater-
ing sector is still unable to fully meet the needs of
patients with either food allergy or celiac disease
— a significant proportion of these individuals reg-
ularly experience dietary non-compliance when
eating out, through no fault of their own [37].
Thus, chronic diseases overlap in many respects
in their impact on lifestyle: the need for constant
dietary awareness and restrictions can degrade psy-
chological and social well-being. At the same time,
the need for a strict GFD is a unique challenge of
celiac disease, with no therapeutic “indulgences”
possible. This allows parallels to be drawn with
DMT1 (insulin therapy) and makes celiac disease
distinctly different from many other conditions.

Cultural and regional differences in quality
of life in celiac disease

International data clearly demonstrate that
the QoL of patients with celiac disease strong-
ly depends on the socio-cultural environment,
accessibility of gluten-free products, and the
support system. Comparative analysis published
in 2024 included around 4000 patients from 12
countries and contrasted their QoL scores with
governmental policies regarding celiac disease
[38]. Marked regional differences were detect-
ed: overall, the countries of Europe and Oceania
have more developed programs to assist people
with celiac disease and consequently report
higher QoL scores, whereas Asia, Africa, and
several Middle Eastern countries provide less

robust support, resulting in lower QoL among
patients. For example, countries such as Ttaly
and the United Kingdom are notable for having
some of the world’s highest QoL scores for pa-
tients with celiac disease, whereas QoL scores in
Iran and Morocco rank among the lowest. This
difference is directly related to the level of gov-
ernmental support. Thus, in ITtaly and the UK,
programs providing patients with gluten-free
products have long been in place. For instance,
in Ttaly, additional support measures for people
with celiac disease were associated with an in-
crease in the mean QoL score from 155 to 159
(out of the possible 196) between 2011 and 2013,
and in France, the score increased from 139 in
2014 to 151 in 2022. Conversely, in countries
with limited support, such as Brazil, the mean
QoL score even decreased slightly between 2018
and 2021. In Iran and several African countries,
benefits and guarantees for people with celiac
disease were practically non-existent until quite
recently, resulting in a reduction in QoL. This
confirms direct link between patients’ subjec-
tive well-being and the external conditions cre-
ated by society to support their lifestyle [1, 38].

The key factors impacting QoL in celiac disease
across various countries primarily include accessi-
bility and cost of gluten-free products, healthcare
system and social support, as well as cultural food
traditions. Where gluten-free products are easy to
find, and their provision to patients is fully or
partially financed by the state, life becomes easier
for patients. Conversely, in regions where wheat
and other gluten-containing grains form the di-
etary staple, and special gluten-free products are
hard to access, patients feel significantly more re-
stricted. Many states directly subsidize the pur-
chase of gluten-free foods. For example, in Italy,
Spain and Argentina, monthly financial compen-
sations are provided to adults with celiac disease
by law, to cover high food-related expenses. In
Slovenia, children are getting monthly allowance,
and parents of children with celiac disease are
entitled to tax deduction. In Finland, Norway,
and Sweden monthly allowance is in place. In
Croatia, they get monthly vouchers. The same
is true in Serbia. In the UK, for instance, some
of the basic gluten-free products (such as
bread, pasta etc.) may be provided to patients
on prescription through the National Health
Service. In Portugal and Australia, tax deduc-
tion mechanism has been implemented to help
people with celiac disease recover part of their
expenses on GFD. Such measures guarantee
the basic food security of patients and enable
them to adhere to GFD without threatening
the family budget, which considerably reduces
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the financial burden of the disease and has a
positive effect on QoL [38].

Active patient support and education

In countries where patient associations promote
public awareness of celiac disease, individuals with
the condition tend to feel more confident and sup-
ported. For example, in Canada, the USA, and
most European countries, non-profit organizations
educate newly diagnosed patients, arrange cooking
workshops, and publish lists of safe products. This
kind of support helps reduce anxiety and the feel-
ing of isolation in patients. Studies demonstrate that
over time, as patients adapt to living with celiac dis-
ease and participate in the community, their psycho-
logical well-being improves; a small growth in QoL
scores is observed annually. It is associated with the
fact that people get used to the regimen, learn to
cook and choose food, and also receive support from
other patients [1, 40]. Europe and North America
have seen considerable positive developments in the
last decade: gluten-free foods are now abundant in
supermarkets, many restaurants include gluten-free
dishes on their menus, which contributes to the in-
tegration of people with celiac disease into ordinary
life. In turn, in several Asian countries (as in the
Middle East) the problem of celiac disease is aggra-
vated by low awareness among physicians and the
public: late diagnosis is common, and the concept
of GFD is not widespread. Patients may encounter
lack of understanding from others, which drastically
reduces their social activity.
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AP PEKTUBHOCTDb SAUMUHAITUOHHBIX
AVIeT B A€UeHUU B3POCABIX TAl[UeHTOB
C 303UHOMPUABHBIM 330(PATUTOM

B.O. Kaii6bimesa'?3* C.B. Tuxonos?, E./I. ®exopos!3, C.T". lllanoBambsuir!?
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Munucmepcmea 30pasooxpanenus Poccuiickot Dedepayuu, Mockea, Poccutickas Dedepavus
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[lenapmamnenma 3opasooxpanenus zopoda Mockewi», Mockea, Poccutickas Dedepaus

1+ DIBOY BO «Cesepo-3anadnwiii zocydapcmeennvlii medurunckutl ynusepcumem um. H.H. Meunuxosas
Munucmepcmesa 30pasooxpanenus Poccuiickou Dedepayuu, Canxm-Ilemep6ype, Poccuitickas Dedepayus

Llenb: n3yinTtb CPpaBHUTENbHYIO 9D@PEKTUBHOCTL 3/IMMUHALIMOHHbLIX ONET B NIeYEHUN BOJIbHbIX 303UHOPUIIbHBIM
330darmTom.

Matepuan n metoabl. [1gaauati cemu naumeHTam (1 XeHwmHa n 26 My>xynH) B Bo3pacTe oT 24 0o 61 roga c noa-
TBEPXAEHHbIM paHee AMarHo30M «303UHOPUIIbHbIN 330¢arnT» (No AaHHbIM 330daroracTpoayoaeHocKonun ¢ 61o-
rncuen us nuuierona: 6onee 15 303MHOPUNOB B NoOJie 3PEHUS MUKPOCKOMNa BbICOKOro paspeluenus, x400) 1 He no-
Jly4aBLUMM MeOMKaMeHTO3HYI0 Tepanuio Nocne NoanncaHnsa MHGOPMUPOBAHHOIO coracus Oblna Ha3HavyeHa ameTta
B KQYeCTBE OCHOBHOIO M €OMHCTBEHHOIrO MeToaa nieveHusa. [lmeta, OCHOBaHHAs Ha AaHHbIX afleprosiormiyeckoro
TecTMpoBaHusa (onpegeneHne cneunduyeckux IgE Kk npoayktam), nerna B OCHOBY Tepanun y 3 nauveHToB, aneta
C UCKJIIOYEHMEM ABYX FPynn NpoaykTtoB — y 17 nauneHToB, AneTa C UCKIIIOYEHNEM LLIECTU FPYNn NPOAYKTOB Npu-
MeHsacb AN nevyeHns 7 Yenosek. Bcem nauveHTam oo Havana nedveHus v Yyepes 12 Hepenb gueTtoTepanum nNpo-
BOAMAChk 930¢aroractpoayoneHockonus ¢ buoncuen nad nuwesona (6 ob6pasLoB U3 ANCTaNbLHOIO U cpeaHero/
MPOKCManbHOro OTAENOB) U NAaTOMOPMONOrM4eCckUM nccnenoBaHnemM 6MoNTaToB, TECTMPOBAHME NO OMNPOCHUKY
19 OLLEHKW BbIP2XXEHHOCTU aucdarun.

PesynbraTbl. HYepe3 12 Hepgenb guertoTepanum rmcrosiormieckas pemmccus ooina gocturHytay 3 na 7 (42,9 %)
nauMeHTOoB, MPUMEHSBLUMX ANETY C UCKIOYEHMEM LLECTU rpynn NpoaykToB, y 7 nd 17 (41,2 %) naumMeHTOB, UCKIIO-
YMBLLMX OBE rpynnbl NpoaykToB, ny 1 13 3 (33,3 %) naumeHTOB Ha GOHE AMETbl, OCHOBAHHOW Ha AaHHbIX afIepro-
JIOrMYECKOro TECTUPOBAHUS (OTINYUS CTAaTUCTUHECKM HEOOCTOBEPHBI). [onHOe paspelleHne gucharmm oTMe4YeHo
y 1(33,3 %) naumeHTa, MCNONbL30BABLUErO ANETY, OCHOBAHHYIO HA AaHHbIX afieproTectupoBanus, y 8 us 14 (57,1 %)
nauMeHToB ¢ aucdarmein 3 rpynnbl ANEeTbl C UCKIOYEHNEM ABYX rpynn npoayktoB ny 3 n3 5 (60 %) naumeHToB
C oucoarmen npm NCKAKYEHUN LLECTU FPYMNN NPOAYKTOB (OTANYUS CTATUCTUYECKN HELOCTOBEPHDI).

BbiBoAbl. ODPEKTMBHOCTb IMMNUPUYECKON ANETLI C UCKIIIOYEHMEM ABYX U LWECTU rPynn NPOAyKTOB COMOCTaBMMa,
MO3BOJIAET A0CTMYb FMCTONOrn4Yeckor pemuccun 'y 41,2-42,9 % naumeHToB ¢ 903MHODUIbHLIM 930harnTom.
KnioueBble cnoBa: 5031MHOGUIbHBIN 930darnT, nevyeHre, agneTa, aIMMUHALMOHHAA ANeTa, aMNMpuyeckas aneta
C UCKJIIOYEHWEM ABYX U LLEeCTU rpynn NpoayKTOB

KoH®NUKT nHTepecoB: aBTOPbI 3as9BNAOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana untupoBanus: Kanboiwesa B.O., TuxoHos C.B., ®enopos E.[., LLlanoBanbsiHy, C.I. 9P PEKTUBHOCTL 9NMMUHALNOHHBIX ANET
B JIe4EeHUN B3POCSbIX MaLUNEHTOB C 303MHOGUIIbHBIM 330DarnToM. POCCUINCKNIA XXypHan raCTPO3HTEPONOrnn, renaTonorum, Kono-
npokTonorumn. 2026;36(2):36-45. https://doi.org/10.22416/1382-4376-2026-36-2-36-45

Efficacy of Elimination Diets in the Treatment of Adult Patients

with Eosinophilic Esophagitis

Valeria O. Kaybysheva'?%*, Sergey V. Tikhonov*, Evgeny D. Fedorov'?, Sergey G. Shapovalianc'?
" N.I. Pirogov Russian National Research Medical University, Moscow, Russian Federation

2 National Medical Research Center for Therapy and Preventive Medicine, Moscow, Russian Federation

3 City Clinical Hospital No. 31 named after Academician G.M. Savelyeva, Moscow, Russian Federation

4 North-Western State Medical University named after I.I. Mechnikov, Saint Petersburg, Russia

Poc xypH ractposuTepoJ renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)

36



www.gastro-j.ru

Opurunasbhbie uceaepoBanust / Original articles

Aim: to assess the efficacy of dietary treatment regimens in eosinophilic esophagitis patients.

Materials and methods. Twenty-seven patients (1 woman and 26 men) aged 24 to 61 years with a previously con-
firmed diagnosis of eosinophilic esophagitis (according to esophagogastroduodenoscopy with esophageal biopsy:
> 15 eosinophils per high-power field, x400) off therapy were instructed on dietary exclusions as the only treatment
method. Three patients were placed on a targeted diet based on allergy testing; 17 patients followed a two-food

elimination diet; and 7 patients followed a six-food elimination diet. All patients underwent esophagogastroduode-
noscopy with esophageal biopsy (6 specimens from the distal and middle/proximal portions) and histopathological

examination of biopsy specimens, as well as questionnaire-based assessment of dysphagia severity before and after
12 weeks of dietary therapy.

Results. After 12 weeks of dietary therapy, histological remission was achievedin 3 of 7 (42.9 %) patients who followed

the six-food elimination diet, in 7 of 17 (41.2 %) patients who followed two-food elimination diet, and in 1 of 3 (33.3 %)
patients on a target diet (differences were not statistically significant). Complete resolution of dysphagia was ob-
served in 1 (33.3 %) patient who followed a target diet, in 8 of 14 (57.1 %) patients with dysphagia in the two-food

elimination diet group, and in 3 of 5 (60 %) patients with dysphagia on the six-food elimination diet (differences were
not statistically significant).

Conclusions. The efficacy of two-food and six-food elimination diets is comparable and allows histological remis-
sion to be achieved in 41.2-42.9 % of patients with eosinophilic esophagitis.

Keywords: eosinophilic esophagitis, treatment, diet, elimination diet, two-food elimination diet, six-food elimination diet
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Bseaeunune

DosuHoGuAbHBIA 930 arut (Do) — BoCHATUTEH-
Hoe nMMyHoornocpenoBantoe (T2-tuma) saGosieBaHie
MUIIEBO/Ia ¢ XPOHWYECKUM Me/IJIEHHO-TIPOTPECCHPYIO-
MM TeYeHNEM, XapaKTepU3yIoIeecs: BhIPAKeHHO 20-
3MHO(UIBbHON MH(UIbTPAIEHl CAN3UCTOH 000JOUKH
mamiesona (15 u GoJee 503UHOGUIOB B 1I0JI€ 3PEHUS
MHKPOCKOIIa BBICOKOTO paszpemenust, x400), pa3pu-
THEM CYOAMUTETNATBHOTO U MOJICTU3UCTOTO (HhuGpo3a,
KJIMHUYECKH TPOSIBJSIONIEeCS HAPYITEHUEM TJIOTAHUS
(mucdarus, snu304bI BKAMHEHUS NUIM B IHUIIEBO/I,
pPBOTa MPOTJIOYEHHON mmmed n ap.) [1—4].

Hensvmu  tepanmun D0 SABISAIOTCS  TOCTHKEHME
KJIMHIYECKO# (KynmUpoBaHMe CUMITOMOB D03, Tpe-
sKae Bcero aucdarun) U TUCTOJIOTMYECKOH PEMUCCHI
(< 15 203uHOMUNOB B MOJE 3PEHUST MUKPOCKOIA BbI-
COKOro paspemennss npu yseamdeHun x400) saGoue-
BaHug [3, 4].

CoryiacHO JIefiCTBYIONNM KOHCEHCYCHBIM JIOKYyMEeH-
TaM areta Tpu 0D MOKET MCHOJIb30BAThCSd B Kade-
CTBE Tepanuu MepBOW JMHUU KaK CaMOCTOSITETbHBIN
Mmeron jedenus [3, 4]. Onmy6mukoBawubiit B 2023 T.
cUCTeMATUYECKHiT 0630p W MeTaaHaMn3 34 uCCen0-
BaHUil ¢ ydvactueM 1762 desoBeK ¢ WMCHOJb30BAHU-
€M Pa3JNYHbIX [HETHYECKUX PEXKNUMOB TOATBEPIII,
YTO JueToTepamusl sABJsgeTcsT 3(PQEKTHBHBIM  Me-
TOJIOM JIeUeHHUsI IAIeHTOB C D09, ¢ OOIUM IOKa-
3aresieM JIOCTUKEHUs] THCTOJOTMYECKON PeMUCCUU
53,8—60 % [5]. Coueranne aueTbl ¥ MEAUKAMEHTO3-
HOIl Tepanuu He PEKOMEHIOBAHO M MOKET ObITh pac-
CMOTPEHO TOJIbKO TIpu Hea(hHEKTUBHOCTH MeTnKaMeH-
TO3HOI Tepanuu wiu aueroreparnuu [3, 4—7].

B sedennn 903 UCHOJIB3YETCS] HECKOJBKO [THETH-
yecKux pexumosn [2, 71:

1) sjeMeHTHad AMeTa, [OJIHOCTHIO HCKJIOYAIOLIAS
u3 paruoHa Jro0ble MPOIYKThI THUTAHUS, KPOME CIie-
MUAJbHBIX aMIHOKUCJIOTHBIX CMeCeil;

2) 3JIMMMHAIIMOHHAS [1eTa, OCHOBAaHHAs Ha JaH-
HBIX aJJIEPTOJIOTMYECKOTO TECTUPOBAHUS KOHKPETHOTO
UHUBUA;

3) auIUMMHALIMOHHAS AUeTa ¢ MCKIIoueHreM HanGo-
Jlee 4acTo BCTPEYAIOMINXCS MUIIEBBIX TPUITEPOB (aM-
NUpUYecKas AneTa).

B saBucuMoctu oT Macmitaba OrpaHUYEHUN AHMITH-
puueckas [amera KiaccudUIMpyercss Ha JIHETy C HUC-
KJIIOYEHHEM IIEeCTH TPYII MIPOAYKTOB (MOJIOYHbIE TIPO-
JIYKTBI, TJIIOTEH, stiilla, cost, pbiba,/ MOJUTIOCKH U OpexXu,/
6000BbBIE), YETbIpeX TPy MOPOAYKTOB (MOJIOUYHbIE
MPOAYKTHI, TJIIOTEH, A, cost), ABYX TPy MPOAYK-
T0B (MOJIOUHBIE TIPOAYKTHI M IIIOTEH WU Aiila), xue-
Ta ¢ UCKJIIOUEHNEM TOJBKO MOJOYHBIX MPO/YKTOB.

Anemenmnas Ouema BKIOYAET yrorpebieHue
B MUIMLY CIEINATHHO MPUTOTOBJIEHHBIX aMUHOKWICJIOT-
HBIX cMecell ¢ MUHUMAaJIbHOIT aHTUTE€HHON aKTUBHOCTbIO
(na oHe TOMHOTO MCKIIOYMEHUST M3 PalmoHa Jo6Goi
ApyToil ). Meraanaaus, nposeaenunlii 8 2014 1.,
MOKa3aJl IPEBOCXO/ICTBO 3JIEMEHTHON JUeThl HaJ| Jiue-
TaM¥, UCKJIIOYAIONUMHU OlpejieJieHHbIe TTPOAYKThI [8].
Cromb BbIcOKas 3(PMEKTUBHOCTH HIEMEHTHOU [HETHI,
K COXAJIEHUIO, COTPSIKEHA C TEJIbIM PSIIOM  COIIYT-
CTBYIOIMUX (DaKTOPOB, HE MO3BOJISIONUX TPUMEHSTDH
ee y OOJIBIIMHCTBA TAIMEeHTOB. BKyc cMeceil 3a4acTyio
TpedyeT IpUMEHEeHN Ha30TaCTPAJIBLHOTO 30H/A /IS X
BBeJIeHUST Y JieTell, a Gojiee 4eM TPeTb B3POCJTBIX OT-
Ka3bIBAIOTCST OT JMeThl B TedeHme 4 Hemenab. Hapsamy
C 3TUM HEOOXOJMMOCTb TIOJHOCTBIO UCKJIOUNTDH U3 pa-
IIMOHA TIPUBBIYHYIO TIWILY BBI3BIBAET 3HAUUTETbHDIH
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MOpPaJIbHBIN  ANCKOMDOPT, COIMUANBHYIO [[€3a/alTa-
U0 W B 1[€JIOM TPHUBOJNUT K BBIPAKEHHOMY CHUKeE-
HUIO KAUecTBA JKU3HU NAIMEHTA. JJIeMEHTHbIE JUEThI
UMEOT OTPAHUYEHHYIO POJIb TP D0, OHU 00JIA1AI0T
BBICOKOH 3(D(DEKTUBHOCTHIO, HO HU3KUM YPOBHEM CO-
OMOJICHUS PEesKMMa JIEYeHUST W MOTYT TNPUMEHSTHCS
[ TIAI[EHTOB, He BOCIPUUMYMBBIX K APYTUM BUIAM
neverud [1, 8].

IDAUMUHAUUOHHASL Juemd COCTABJISIETCS] WH/MBU-
JIyaJIbHO JIJIS KasK/IOTO TIalueHTa ¢ 09, OCHOBBIBASICH
Ha JIaHHBIX AJJIEPrOJOTHYECKOTO TeCTUpoBaHust (KOK-
Hble CKapu(UKAIMOHHDbIE W ANTIJIMKAIIMOHHDBIE TTPOOBI,
onpeznenenne cuenuduyeckux IgE k npogykram) [9].

HecMmoTpst Ha TO 4TO O4YeHb 4yacTo GOJbHBIE D0
CTPAJAIOT COIYTCTBYIOIUMU aTONHMYECKUME 32060.JI€Ba-
auamu (acT™a, 9K3eMa, PUHWT, TUIIEBAss alleprus),
DJod He sBasercs IgE-saBucuMbiM 3a6oJieBaHUEM,
noatoMy o dekTuBHOCTh  (JOCTMIKEHNE THCTOJIOTH-
YeCKOW PEMHUCCHUM) JJAHHOTO JMETUYECKOrO PEXRUMa
KpaiiHe HEBBICOKA 1 cocTaBser 39,5—45,7 % [5, 7, 8].

B wnacrosiiiiee BpeMsi cymTaeTcsi Helenecoo6pas-
HBIM HazHaueHWe JUMUHAIMOHHON [IUEThI /IS Jiede-
HUs D0J B CBA3M C ee HEBbICOKOI 3((EeKTUBHOCTDHIO,
32 UCKJIIOYEHNEM CJIydaeB HeOOXOIMMOCTH KOPPEKITNT
MUIEBON asyiepruu, JOKa3aHHON € IOMOIIbIO aJljiep-
TOJIOTUYECKOTO TeCTUPOBaHns (KOKHBIE TECTHI, BbISB-
senne crnenuduueckux IgE, MPOBOKAIIMOHHBIE TECTDI)
[1, 3, 4].

Imnupuyeckas duema TOAPasyMeBAET HCKIIOUe-
HUe W3 paloHa OOJBHBIX D0D TPOAYKTOB C ajliep-
reHHbIM TOTeHIMasoM. Haunbosiee Xopoio usydeHa
JMeTa ¢ MCKJIIOYEHNEM MIECTH TPYNI TMPOAYKTOB (MO-
JIOKO JKMBOTHOTO MPOUCXOK/IEHUS, TJIIOTEH, PbiGa,/ MO-
PENPOAYKTHI, OpexH, siina, 6060Bbre/ cost). CornmacHo
JAHHBIM TIOCJEJHUX MeTAaaHAJN30B, TaKas J[uera
MPUBOJUT K WHAYKIMH TUCTOJOTHYECKON PEMUCCUI
y 61,3—63,9 % naiueHToB HE3aBUCUMO OT MX BO3pac-
ta [5, 8—12]. /luera ¢ MCKIIOYEHUEM YeThIpeX TPy
npoAyKToB (MOJIOKO, IJIIOTEH, S M COs1) TIO3BOJISIET
JIOOUTHCS THCTOJIOTHYECKON PEMICCUT TPUMEPHO Y TO-
JIOBUHBI TanueHToB — 49,4—54,7 % [5, 8]. Tlpu npu-
MEHEHUN HMITNPUUYECKOI [UEThI C MCKIIOYEHUEM JIBYX
IPYII MPOAYKTOB YACTOTA THCTOJOTMYECKOU pPeMUC-
cun cocrasager 36,1-52,8 % [8].

Hecmorpst Ha Gouibiiioe pasHoo6pasue n3ydeHHbIX
U PEKOMEH/IOBAaHHBIX K MPUMEHEHWI0 NMpu 0D [HeT,
1o ceil JieHb He CyIIeCTBYET YeTKO Pa3pabOTaHHOIro
JITOPUTMA BBIOOPA TOTO WJIM WHOTO JHETHYECKOTO pe-
JKUMA JIJIST K&K/J0r0 KOHKpeTHoro mnarenTa. [llipoko
JINCKYTUPYETCS BOTIPOC O BO3MOKHOCTU CTYTIEHYATOTO
HOAXO0/A K TUETHYECKIM OTPAHMYEHUSIM: MCKIIOUEHNe
OJIHOTO MJIM JIBYX TPOAYKTOB (MOJOYHBIE MPOLYKTHI
u/UAM TJIOTeH W/uaud giflia) Ha HavyaJdbHOM aTalle
JIEYEHUST € TIOCTENIEHHBIM PACHIMPEHNEM CITHCKa 3a-
IPEIIEHHBIX POAYKTOB Y IMAIEHTOB, HE [OCTUTTITNX
THCTOJIOTHYECKO peMuccun Ha (oHe 6osee nbepasb-
Hoil auets! |5, 10—12].

Hasnavas gumerorepanuio Kak eJIMHCTBEHHbBIN Me-
TOJ JieueHHs WMMYHOBOCIAJIUTENbHOrO 3aboseBa-
HUS TUIIEBO/A, Jevyaluil Bpad JOJUKEH MPUHUMATD

BO BHUMaHHe He TOJHKO 3(D(HEKTUBHOCTD JTe4eGHOTO
BO3/IEHICTBUS C TOUYKU 3PEHMS JOCTHXKEHHS THCTOJIO-
IUYECKOll PEMUCCHU, HO U BO3MOXKHOCTb peasn3aliui
MAIIEHTOM HAJOKEHHBIX CTPOTUX OTPAHWYEHUil, /10-
CTYIIHOCTb JIJisI HEro aJbTePHATUBHBIX HCTOYHUKOB
6esika, MUKpPOHYTpueHTOB. [Ipm mckiIoYeHun Iectn
IPYII MPOAYKTOB H3 MPUBBIYHOTO PAIMIOHA BAXKHO
MOHUMATh, JEUCTBUTENBHO JIU CTOJDb CTPOTas JHueTa
BO MHOTIOM IIPEBOCXOJUT 110 3(PdeKTuBHOCTH MeHee
OTpPaHWYNTENbHbIE BAPDUAHTBI SMITUPUIECKON THETHI.

Ilensio nccaenosanus ObLIO M3YyUnTh HOEKTHB-
HOCTD TPEX JMETUYECKNX PEKUMOB (9TMMUHAIIMOHHAS
Jl1eTa, OCHOBAHHAS HA [AHHDBIX AJIJIEPTOJIOIHMYECKOTO
TECTHPOBAHNUS, HMINPUYECKAsT AMeTa ¢ MUCKIIOYEHIEeM
JIBYX WJIM TIECTH TPYII HPOJAYKTOB) B JieYeHUH GOJIb-
HBIX 203WHOPUIBHBIM 530(haruToM, He MOTyYaloINuX
Me/IKaMEeHTO3HY0 TEPAINIO.

MarepuaJjbl 1 METObI

B mpocnexTtuBnoe uccieoBaiie Mo u3ydenuio ad-
exTBHOCTH METHI B JedeHnn Jod 3a mepuoj 2017—
2024 tr. 6pUTH BRIOYeHbl 27 marmentoB (1 skeHimmHA
B Bogpacre 61 rojia u 26 My>k4nH B Bo3pacte 24—52 Jiet)
C TIOATBEPSKIEHHBIM JIMATHO30M «303MHO(DUIBHBIN 530-
darur», OTKa3aBIIMXCS OT MEIUKAMEHTO3HOM Teparun
D03 ¥ BBIOPABIINX B KAYeCTBe €MHCTBEHHOrO METO/a
JICUEHHsI TUETOTEPAIIHIO.

YcraHoBaeHne auarHo3a (Ga3smpoBaJOCh Ha BbISB-
JIEHUM COBOKYNHOCTH KJIMHUYECKUX CHMITOMOB 3a-
6onesarns (aucdarus, sarpyauHibie GOJIM, U305
BKJIMHEHNS UM B IHIIEBOJ, U35K0Ta U Jp.), JaHHBIX
930aroracTpoyoIleHOCKONNKI U Pe3yJbTaTOB MaTO-
MOp(}OJIOrTUecKOro MccaeoBaHus OMONTATOB U3 IH-
mesoga (vo3unoduabHasg MHQGUIBTPALUSI CIU3UCTON
060JIOUKN TIMIIEBOA, CyOamuTeanaibibiii pu6pos).
[7aBHBIM KpUTEpPHEM YCTAaHOBJECHHUS AMarHoda Jod
cayKuI0 BoisiBenne 15 u 6onee (mmm > 60 na 1 MM2)
503MHO(MDUIOB B TOJIE 3PEHUST MUKPOCKOTIA BBICOKOTO
paspenienust npu yBesudenun x400 xotst 6bI B OJHOM
u3 mectu 6uonraros [3, 4].

[lo Hayana JiedeHUsT BCeM Ial[MeHTaM IPOBO-
JIICh c6op aHaMHesa (Haanume SIM3040B BKJIH-
HEeHUs NI B NHUIIEBOJ), OIEHKA BBIPAsKEHHOCTH
qucdarun ¢ nomorpio onpociuka DSQ (Dysphagia
Symptom Questionnaire) B Teuenuwe 14 ameii mo Ha-
vyana tepanun (Ilpumoskenne), oleHKa IIOKasaTesell
o6mero anamusa KpoBu (OTHOCHTEJNBHOE COAEPKA-
Hue 903MHO(UIOB), pacyeT HHAEKCa MacChl TeJa.
930(haroracTpoyoIeHOCKOIUST MPOBOMIACL Ha all-
napare Olympus GIF-H290EC (SInonust) ¢ rpajaiy-
elf sH0CKOTMYecKUX u3MeHeHni mo mkaite ERExXFS
(Endoscopic Reference Score: edema, rings, exudates,
furrows, strictures) u 3a6opom Guonratos (He MeHee
mecty 00pasLoB) U3 JUCTAIBHOIO U CPEIHET0, IPOKCH-
MaJIbHOTO OT/IEJIOB THIEBO/A C UX MOCJEIYIONUM T1aTO-
MOP(DOJIOrNYeCKUM aHATU30M.

[Ipn BKJIIOYEHUW [AIMEHTOB B HCCJEJI0BaHUe
¢ HHUMH TOAPOOHO OOCYKIAJUCH MOTEHIMAJIbHDIE
MPEUMYIEeCTBA W HEJOCTATKH TPEeX BAPUAHTOB JIHET.
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[TanreHThl CaMOCTOATENbHO BBIOUPAJU TPUEMIIEMbII
JUIST HUX PEXKUM JINeTOTEPAITN.

Tpu (11 %) mammenrta ¢ Jga60PaTOPHO MOATBEP:K-
nennoir IgE-omocpenoBanHOll THUINEBOH — ajieprueit
BbIOPAJIM BapUAHT JMETOTepPArui, OCHOBAHHBIN Ha pe-
3yJIbTaTaX aJJIeproJOrHYeckoro TecTupoBaHus. Bce
HAIMEHThl ObLTH TPEAYNPEKACHBI, YTO MAHHBI BUJL
JINETOTEPAIINY HE PEKOMEH/IOBAH COBPEMEHHBIMH KOH-
CEHCYCHBIMU [JOKYMEHTAMU K TPUMEHEHWIO s Jie-
YeHNST 0D B CBSI3UW C UX HU3KOH 3(D(PEKTHBHOCTHIO
B OTHOIIEHUN JOCTIKEHUS THCTOJOIMIECKON M KJINHU-
yeckoit pemuccu [3, 4]. IlepBbiii alUeHT UCKITIOUNIT
M3 paIMoOHA OpPeXH’, MOJUTIOCKH, IUTPYCOBbBIE; BTOPOI
MalMeHT OTKa3aJcsi OT TOMaroB, Kpaba, cou, Meja,
KJIYOHUKW; TPETUil — OT SUYHOro Oesika, TJIoTeHa
1 kazenHa (MOJIOKO).

Cemuaanars (63 %) NalMeHTOB PpeNMIN NPH-
JIEPKUBATHCST OMITUPUYECKOI JHEThl ¢ UCKJII0YeHHEM
U3 palMoHa MPOJYKTOB, COAEPIKAIIUX MOJOYHBII Ge-
JIOK U TJIIOTEH, the Two-Food Elimination Diet
(2 FED). Csoiil BbI6Op OHH OOBACHUIM T€M, UTO JU-
era ¢ HMCKJIIOYEHHEM MOJIOYHOro Oejika W TJIIOTEH-CO-
JIEPsKaIuX MPOAYKTOB BUIUTCS UM O0Jiee peancTy-
HOI B ILIaHE BO3MOKHOCTH ee cobmogenus. CeMmb
u3 27 (26 %) MaleHTOB BHIPA3UIM FOTOBHOCTD OTKA-
3aTbCsl OT INECTH TPYIII HPOAYKTOB (MOIOKO, IJIIOTEH,
siilia, opexm/apaxuc, cos, pbl6a/MOPEIPOLYKTbI) —
the Six-Food Elimination Diet (6 FED).

Pesynbrartel  auerorepanmyuy  OlEHWBAINCH — Ye-
pe3 12 Henmesb TyTeM 3anoJiHeHUst ornpocHuka DSQ
B TeueHne 14 gHell B mepmoj ¢ BOCBMYIO IO JIBEHA/I-
MATYI0 HeJIeJII0 JeYeHus, MPOBeJIeHIs 330(paroracTpo-
JIyOJICHOCKONINU CO MHOKECTBEHHOI Ouorcueil u3 1m-
IeBO/IA.

[naBabiM KpuTepueM a(pPEKTUBHOCTH JUETHI CUU-
TAJOCh JIOCTH)KEHHE THCTOJOTUYECKON peMUcCuu —
CHIDKeHHe Yncyia 303uHopUIoOB < 15 B 1oJie 3peHwust
MUKPOCKOIA BBICOKOTO Pa3peIieHus Mpu YBeJNYeHUH
x400 BO Bcex Owonratax u3 muiieBoja. lloBTopHoe
9HIOCKOTIMYECKOE ¥ MAaTOMOP(OJOTHUECKOe UCCIEI0-
BaHHUE CJAM3UCTON OOOJIOYKH IHINEBOAA MPOBOUIOCH
TEMHU K€ CIeHaIuCTaMid U Ha TOM K€ JHOCKOINYe-
CKOM 0060pY/IOBAHWH.

AHanmM3 TOJIyYeHHBIX JIAaHHBIX  TTPOU3BO/INJICS
C TIOMOIIBIO MporpamMmHoro makera Statistica v. 10.
YuuTtpiBas MaJiblit 00beM BBIGOPOK U HEHOPMAJTbHOE
pacrpejiejienne, BCe KOJUYECTBEHHbIE [T0KA3aTean
B crarbe npejcraBienbl B Buge Me [LQ; HQ], rue
Me — wmemmana, LQ — wHmwxHWH kBapTmwib, HQ —
BepxHUiT KBapTuib. [Ipu cratucruueckoii o6paboTKe
JIAHHBIX MCII0JIb30BAJICh METO/IbI HElTApAMeTPUYECKOI
CTAaTUCTUKU — KpuTepuit BuikokcoHa A8 TapHBIX
CBSI3aHHBIX TOKaszaTenell. CpaBHeHWE HOMWHATHHBIX
JIAHHBIX TPOBOJINJIOCH TIPU TIOMOINU TAaOJHIL COMPSI-
JKEHHOCTU C UCIHOJIb30BAHUEM TOYHOTO /IBYCTOPOHHETO
kputepus Duinepa. CTaTUCTUYECKN 3HAYUMBIMU CUU-
Tasmch pasanmuns npu p < 0,05.

PesyabTathl

BOJIbIIMHCTBO MMAIMEHTOB, BKJIOYEHHBIX B UC-
ciefoBanue, ObLIM MY’KCKOTO TI0J1a, CTPAajau Juc-
darmeil, wMmesn B aHaMHe3e aToluveckue 3aboJie-
BaHUsA, YacTh naiueHtoB u3 rpynnsl 2 FED (47 %)
u 6 FED (42,8 %) sxanoBaiuch Ha uskory (tabm. 1).
Jlo nauama Jjeuennss 1 us 3 (33,3 %) nalueHrtos
U3 IPYIIIbI 3AMMUHAIMONHOM queTsr, 5 us 7 (71,4 %)
nauuenToB u3 rpymmnsl 6 FED u 5 us 17 (29,4 %)
naientoB u3 rpymnbl 2 FED coo6manu 06 anmsonax
BKJIMHEHUS MWLM B MHUIEBOJ B aHaMHese. KIMHUKO-
neMorpadyeckie XapaKTePUCTUKU MAI[EHTOB ¢ D0
Ha MOMEHT BKJIOYEHHUSI B WCCJEJOBAaHUE IIPeCTaBJie-
HbI B TadJmie 1.

Uepes 12 wHemenab [aueToTepanny MOJHOE pas-
pemenune aucarnu nabmogasocs y 1 (33,3 %)
marueHTa W3 TPYIIbl  SJIMMUHAIMOHHOW  JIHETHI,
y 8 uz 14 (57,1 %) narmenrtoB ¢ aucdarveil u3 rpymn-
ool 2 FED ny 3 us 5 (60 %) nmauuenros ¢ gucarueit
u3 rpyunsl 6 FED. Otmuua Mexay IpyliiaMy I1alue-
TOB TPU UCIOJb30BAHUH JBYCTOPOHHETO TOYHOTO KPHTE-
pusi Duinepa craTUCTUYECKU HegocToBepHbl (Tabm. 2).
B teuenne 12 nejenb HaOMIOEHUS SIIM30/10B BKIMHEHUS
UM B TTUIIEBO/] He ObLI0 3a(pUKCHPOBAHO HU Y OJIHOTO
[MAIEHTa, He3aBUCHMO OT THUIIA JUETHI.

AG6comoTHoe u3MeHeHne OalJIOB 10 OIPOCHUKY
DSQ OTHOCHTEJNBHO HMCXOAHOTO YpoBHs (CKOPPEKTH-
pPOBaHHOE CpejHee 3Ha4YeHHe) B TPYyIIaxX MalUeHTOB,

Tabauua 1. Knunuko-geMmorpadudeckas XapaKTePUCTHKA TTAIlNEHTOB

IIMMUHALMOHHAS [METa, OCHOBAHHASI
Ha [JaHHBIX aJIJIeProJIOTHYeCKOro 2 FED (n = 17) 6 FED (n=17)
tecTupoBanus (n = 3)
Myskckoii nos, n (%) 3 (100 %) 16 (94 %) 7 (100 %)
Bospacr 25-52 24—61 32—45
Aronmyeckue 3a60I€BaHIS o o s
B anammese, 1 (%) 2 (66,6 %) 13 (76,5 %) 5 (71,4 %)
Hucdarus, n (%) 3 (100 %) 14 (82,4 %) 5(71,4 %)
INuU30/1bl BKIMHEHUS] TUIIN o o o
b anammese, 1 (%) 1 (33,3 %) 5(29,4 %) 5 (71,4 %)
Usskora, n (%) 0% 8 (47 %) 3(42,8 %)
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Ta6.auya 2. Pe3yibraThl PasauvHbIX PEKUMOB auerorepanuu (dactb 1)

JIMMHUHAIOHHAS JIHETa,
OCHOBaHHas Ha JAaHHBIX 2 FED 6 FED
Hoxasarem aJlJlepI‘OJlOI‘I/I‘l?'(;K:I‘g)TeCTHPOBaHHﬂ (n=17) (n=17) p*
3 o 14 mauuenroB 5 MalHeHToB
naiueHTa ¢ aucdarueii - x
¢ mucdarneit ¢ mucarneit
[TosHOE pasperneHie
qucdaruy y manueHToB nlia 1 nHzeTz n[ia 8 nH:eTG n’/:ia 3 nH:eT2 > 0,05
¢ kano6amu Ha aucdarmio
Yiyunenue 1o mkase
EREXFS (cumxkenne Zl_a H_eT Ela H_GT Zl_a H_eT - 0,05
n= n=>2 n=13 n= n=6 [ n=1
MuHAMYM Ha 1 Gajun)
l'icronornveckasi peMucCcust
(<15 v03un0PpUIOB Ha Her Ha Her a Her ~0.05
npu ysejudenun x400) n=1 n=2 n= n=10 | n= n= ’
BO BCeX OMOMTaTax
HIpumeuanue: * — dsycmoponnuii mounviii kpumeputi Duwepa.
Tab6auua 3. Pesyabrarbl pasJndyHbIX PEKUMOB auetorepanuu (dactp 2)
JIMMHHAIIMOHHAS THeTa,
OCHOBaHHasI Ha JaHHBIX 2 FED 6 FED
aJIeproJIOTHYeCKOro (n=17) (n=17)
IToxa3zaTesn tectupoBanus (n = 3)
o Ilocae . o Ilocae . o Ilocae i
nevennss | aevenns | P JIeYeHUsI JIeYeHUst p nevennsi | naevenns | P
Bannmer ERExFS 6 [3; 7] 6[0;7] | — | S[3; 10] 2 [0; 5] 0,0009| 4[3; 7] 0[0; 1] | 0,04
;{oﬁ?mpmm 76 [23; 831 | .04 | — o3 4 0,0001| 3%~ [1817; 211 0,02
’ [12; 87] [33; 67] [11; 25] ’ [29; 98] ’ ’
B OmornTaTrax
Hpumeuanue: * — xpumepuil Buaxoxcona.
noaydanmx 6 FED, cocraBuino —19,24 Ganna, TecTUPOBaHUSA (ta6m. 2). Ilpu omenke mojedl Iamu-

—23,14 6amna B rtpymmne 2 FED wu —13,54 Gamna
B I'pyTiiie TapreTHoii Tepanuu. Takum o6pasoM, Ha dhone
JIIETOTEPAIN  CUMIITOMATHYECKOe yJyulnenue HabIo-
JIaoCh BO BCeX TPYINAX, Pa3induil B YacToTe KyIH-
posanust qucdarun Mexay rpynnamu 2 FED u 6 FED
ne o6Hapyxkeno (57,1 % vs. 60 %).

DH/IOCKONNYECKNEe U3MEHEHUS y MaIMeHToB ¢ J0d
orneruBasuch mo mkare ERExFS u mo mauvama tepa-
nun BapbupoBaiu ot 3 go 10 Gamnos. Uepes 12 ne-
JIeJTh JiedeHns cHIKeHne 6anoB (xoTst 661 Ha 1 6asm)
no mkane ERExXFS na6moganocs y 33,3 % B rpyiiie
AJIMMUHAIIMOHHON auetel, ¥ 76,5 % B rpymime 2 FED
ny 83,7 % B rpynie 6 FED. B nesnom, 110 pesyJibra-
TaM JiedeHns1 HaGJII0/IaJIoCh CHIDKEHUE CpeflHeil OTeH-
ku o mrase ERExFS Bo Bcex rpynmax. Ilpn atom
B rpymntax 2 FED u 6 FED ormeuanoch craTHCTu-
YecKM 3HAYMMOE CHIUJKEHUE JIAHHBIX I[OoKasaresei
M0 CPaBHEHWIO C MCXOJHBIM YPOBHEM TIPU UCITOJH30-
Banuu kputepusi Buikokcona (ra6a. 3).

Cpennee 49mca0 303WHO(PUIOB B GuoNTaTax
Ha (oHe AMeThl 3HAYMMO CHU3UJIOCHh BO BCEX TPYyNIax,
OJTHAKO THCTOJOTMYECKON PEMUCCHH YIAT0Ch JTOCTUYb
y 42,9 % marmenros rpymmbs 6 FED, y 41,2 % B rpym-
ne 2 FED u tonbko y 33,3 % naiumeHTtoB Ha one
JINETDbI, OCHOBAHHOW HAa JIAHHBIX aJIJIeProJIOTHYecKOro

eHToB ¢ yayumienneM o mikane EREXFS (camkenue
MUHUMYM Ha 1 Gaji) ¥ THCTOJOTHYECKOI PeMUCCHU
(<15 so3unodunos npu ysenuernu x400, Bo Bcex
GuornTarax) OTIUYUS MEXK/Y TPeMsl TPYIIaMi JHeTO-
Tepanuu OblM HegocToBepHbl (Tabir. 2).

Taxnm o6pazoM, 3(hHEeKTHBHOCTD IUETDHI C MCKJIO-
YeHHUEM HIECTH M JBYX TPYIII IIPOLYKTOB [IJIS JIe4eHUs
D09 OKasajlachb COLOCTaBUMA, XOTA B LEJIOM HEBbI-
coka (THCTOIOrMYECKash PEMUCCHsT JOCTUTHYTA MeHee
ueM y 50 %). IPGdEKTHBHOCTD [METHI, OCHOBAHHOI
Ha JJaHHBIX AJJIEPrOJIOTMYECKOr0 TeCTUPOBAHUS, 3Ha-
unMo ycrynaga (puBesa K IHCTOJOTHYECKON PeMIc-
cun 3a60JIEBAHUS TOJBKO y OJHOTO TAI[MEHTA), OjHA-
KO TOJIyYeHHBIE Pe3yJbTaTbl MMEIOT 3HAUNTEJbHBbIC
OrpaHMYeHHs B CBS3U C MaJbIM YHUCJIOM IIallUEHTOB
B JIaHHOII rpymIe.

Oocy:kaenne

C MoMeHTa TEPBOTO YCIEITHOTO OIbITA JieYeHUsI
D03 snementubiMu auetamu (1995 r.) [13] Bompocs
auerorepanuu Jod aKTUBHO U3YYalOTCSI, B TOM UYUCJTe
B OOJIBIITMX MHOTOLEHTPOBBIX PaHIOMU3UPOBAHHBIX
uccjaeqoBanusx. bBiarogaps HAKOIUIEHHBIM [[aHHBIM
0 BBICOKOI 3(PdEKTUBHOCTH AMeTa € HCKIIOYEHUEM
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HIECTU TPYII TPOJAYKTOB CTaja 3a MOCJeHUE TO/bI
HanboJjiee 4acTO WMCHOJb3YEMbBIM JHETUYECKUM TOJI-
XO0/IOM /IS JIeYeHUd NaIUeHTOB ¢ J0I.

B TO Xe BpemMsi B peasibHOI KJIMHUYECKOW IpaK-
TUKE BPauM U TAIMEHTHl CTAJTKUBAIOTCS C OTPOMHbBIM
KOJIMYECTBOM TMPETSATCTBUN Ha TYTH K COOJIOJEHUIO
JIAHHON JIMeThl: HEBO3MOKHOCTb MpueMa GOJIbIINH-
CTBa TIPUBBIYHBIX TIPOJYKTOB, BBICOKAS CTOUMOCTD
aJbTepHATUBHOrO panmona (6esraoTeHoBble, 6e3Mo-
JIOUHBIE TPOYKTHI), BOIPOCHI COIMANLHON aanTaliin
nannenToB (0COOEHHO €C pedb MAET O MOJIOABIX pa-
GOTAIOMMX M aKTHBHBIX MY>KUYMHAX), HEJOCTATOK Ma-
KPO- U MUKPOHYTPHEHTOB, HEM30Ee3KHO BO3HUKAIOIINX
pu co6JIIO/IEHUU CTOJIb CTPOTUX OrPAHUYEHUI.

B c¢Bsa3u ¢ BbllllecKasaHHBIM CTAIU IIOSBJSTHCS UC-
CJIeJIOBaHU, HalleJeHHble Ha U3ydeHne 3(P(heKTHBHO-
CTU MeHee CTPOTUX JIUET, HANIPUMEDP JIMETbI C OTPaHU-
YeHUEeM TOJIBKO ;KMBOTHOI'O MOJIOKA WK 2—4 MHIIEBBIX
AHTUTEHOB, paHee JIOKA3aBIIMX CBOI MOTEHIMAJT B Ka-
4ecTBE TPUTTEPOB MMMYHHOTO BOCIIQJIEHUS B MHUIIEBO-
ne [12, 14—19]. CoriacHo HaKOILJIEHHBIM Ha CEroji-
HAIMHUN JeHb JaHHBIM KJINHWUYECKNX WCCJIeTOBaHNIIT
apdexkTuBHOCTL JMET € UCKIIOYEHWeM JBYX TPy
MPOYKTOB | JIaKe OJJHOTO MPoAyKTa (MOJIOKA KHBOT-
Horo npoucxosxkaerus) [10, 11] HeHaMHOTO HIKE, YeM
3D DEKTUBHOCTD UETHI € HMCKJIIOYEHUEM IIeCTH TTPO-
JNyKTOB. CBS3aHO 9TO MOXET ObITh C T€M, YTO COOJIIO-
JleHUe MIECTUKOMIIOHEHTHO! JMeThbl B PeajibHON JKI3-
HU MPAKTUYECKU HEBO3MOKHO, U MAIMEHThI, 0COOEHHO
B JIOJITOCPOYHOI TEPCIEKTHRE, BEPOSITHEE BCETO, Ha-
PYIIAIOT UETY WU MPUJEPIKUBAIOTCS €€ He CJAUITKOM
crporo [1—4, 12].

BoiGop amerorepanuy B KavyecTBE CTapTOBOTO Me-
TO/Ia JIeYeHUs — HEPeJIKoe sIBJIeHNe B KJIMHUYECKON
npakTuke. MenKaMeHTO3Hast Tepanus Jod  TO/I-
pasyMeBaer aamuTenbHoe (BO3MOXKHO TOKM3HEHHOE)
NpUMeHeHre TIPernaparoB, 4TO 3a4acTylO0 BbI3bIBAeT
cepbe3Hble omaceHust TarueHToB. Heob6xomumo yuu-
TBHIBATh TaK’Ke SIINIEeMHUOJIOINYecKre OCOOEHHOCTU 3a-
60JIeBaHNS: MAIMEHTHI ¢ D0 B GOIBIINHCTBE CBOEM —
MOJIO/Ible MY>KYMHBI, JIJIsI KOTOPBIX HEOOXO/IMMOCTD
€KeIHEBHOTO [pUeMa JIEKapCTBEHHBIX IIPENapaToB
CTAHOBUTCS CEPbE3HON MCUXOJIOTUYECKON TPaBMO.
3avacTyo manueHTbl ¢ D0 OTKA3bIBAOTCS OT M-
KaMEHTO3HOTO JieueHUsT WJIN He IPUHUMAIOT €ro JI0JIK-
HbIM oOpaszoM. B To ke Bpemsi coOsojieHue JHeThbl
MIPEJICTABISIETCS ST JAHHON KOTOPThI GOBHBIX Gosiee
MIpUeMJIeMOil cTpaTernei.

Hamre wccsieoBanne Ha HeGOBIION MOMYJISIIUN
MAIMEeHTOB, OTKAa3aBIIMXCI OT MEIMKaMEHTO3HOH Te-
panuu 10 Pa3HbIM MPUYMHAM, [PECJIE0BATIO IEJIb
cpaBHUTHb 3(MDHEKTUBHOCTD PABIUYHBIX UETUIECKIX
pexuMoB. Pe3ysibTarhl Mccie/JoBaHUS B 11€JI0M TIOKa-
3a/1M, 4TO JiMeTa HAl[HeHTaMK MEePEHOCUTCST J0CTaTOu-
HO XOPOIIO; WHJIEKC Macchl Teia cryctss 12 Hexenb
HaOMIOeHNsT 3HAYNMO He W3MEHW/ICI HU B OJIHON
U3 TPYIIT; HUKTO U3 MAIMEHTOB HE JKAJI0BAJICS HA CHU-
JKeHMe KadecTBa JKM3HU HU3-3a OOe/[HEeHUs PallioHa
(BepoaTHO, 3TO ObLIO CBI3aHO C TEM, YTO B IIPO-
JIyKTOBBIX MarazmHax JOCTATOYHO PAa3BUTHI OT/IEJIBI

CHeNHUAJbHOTO TTMTAHNUS, TT03BOJISA0NINE TT0A00PaTh He-
06XOMMbIE MHTPEJNEHTDI).

Tpu Bapuanra AueT NPOJAEMOHCTPUPOBATIH CXOKYIO
apderTUBHOCTD y MANEeHToB ¢ D0D. BaXKHbIM BUANT-
ca rtor ¢akr, yro Ha ¢doHe 12-HejenbHON juMeroTepa-
MMUU HU B OJIHON W3 TPYIN y MAllMeHTOB He OBLIO 3a-
PETHCTPUPOBAHO 3TMHM30J0B OCTPOH OOTYpPaIMOHHOI
nucdarum.

B HameMm wucciefoBaHUM SJINMUHAIIMOHHYIO JHe-
Ty 1O JAHHBIM CEPOJIOTHYECKOTO TecTHpoBanus (M-
MyHOrJI00yMH E) BbIGpasu Te HalMeHTbl, KOTOPbIE
OIMYIIAJIM HEMEJJIEHHYIO SIBHYIO CBSI3b MEXIY TIpPU-
€MOM OIIpe/IeJIeHHbIX IPOAYKTOB M Pa3BUTHEM CHMII-
tomoB (OTEK TOpJa, 3y, 3aM0KEHHOCTb HOCA, JHC-
(arusg). TeMm He MeHee TaKOH THI QMETHI OKa3aics
Hanmernee addextnsabiM (10 cpasrennio ¢ 2 FED
u 6 FED) B OTHOILIEHWU [OCTUKEHUS THUCTOJOTHYe-
CKOIl W KJIWHUYECKOH PEMUCCHH: TOJBKO Yy OJIHOTO
nanuenta (33,3 %) Kymuposanach aucdarus u pas-
pelmIach 203MHOPUINS CIAUUCTONH OOOJIOUKH TTHIIE-
Boja. VHTepecHo, 4TO B [JaHHOW TpyIIie KJIMHUYE-
CKasl W TUCTOJIOTHYECKAST PEMHUCCHsST ObLIa JIOCTUTHYTA
y MaIlMeHTa, KOTOPOMY ObLJIN MCKJIIOYEHbI U3 palMoHa
(Mo JaHHBIM TeCTUPOBaHWSA) AWYHDBIA GEJIOK, TJIOTEH
u kazent (Mos10k0). Takum o6paszom, ¢ GopMaTbHOR
TOYKHM 3PEHUS ero MOXKHO OTHECTH B TPYIITy TIalu-
€HTOB C 9MIMPUYECKON AMEeTON ¢ MCKIIOUeHHeM Tpex
HanboJiee YacThiX TpurrepoB Jod. Kpome Toro, cie-
JlyeT IPHU3HATbh, YTO TPYINa 3TMMUHAIMOHHON [UEeTbI
BKJIIOYAJIA BCETO TPEX MAIMEHTOB, YTO HE TO3BOJISET
paccMaTpuBaTh JaHHBIE PE3YJIbTAThl KaK JOCTOBEPHBIE.

BasxkHBIM € KJIMHUYECKOH TOYKH 3PEHUS SIBJISIET-
ca TOT (aKT, 4YTO BAUMUHAIMOHHAS AMIIMPUYECKAS
JIMeTa ¢ WMCKJIIOYeHWeM JByX TI'PYHI MPOIYKTOB IPO-
JIEMOHCTPUPOBAa CXOXYI0 apPeKTUBHOCTD ¢ 6Gosee
CTPOTOI JIMETON € OTpaHWYEHUEM IIeCTH TPYII IPo-
JIyKTOB 110 HECKOJIbKUM IoKa3aTessM. Ha done nan-
HBIX JMeT y OOJbIneil oMM MaleHTOB HAGJII01aI0Ch
CHIUKeHUEe BbIpakeHHocTn jaucdaruu; G6GoJjiee TOro,
y vactu GOJIbHBIX YJAJI0Ch JIOCTUYD MOJHOTO €e pas-
peuterns (y 57,1 % na ¢one 2 FED u 60 % na done
6 FED). Cpean nocaegosateneii o6enx auer (2 FED
u 6 FED) Mbl 06GHApY>KIJIN COIIOCTABUMBIE yJIydIIe-
HUS 9H/JIOCKOITUYECKOH KapTUHBI, WCIOJb3YS MIKATY
EREXFS, BbIpakeHHOE CHUXKeHUE 4YKcJIa 303uHODU-
JoB B Omontarax. [mcrojormyeckoil pemMuccuu ya-
Joch jgoctuub y 42,9 % manmenrtoB rpyunel 6 FED
uy 41,2 % B rpynne 2 FED, 4ro, ¢ omHoii cropo-
HBI, JEMOHCTPUPYET He CJUINKOM BBICOKYIO 3ddek-
TUBHOCTH SMIMPUYECKUX JHUET B 1I€JIOM, HO, C APYToit
CTOPOHBI, TIOKA3bIBAET, YTO Pe3yJbTaTbl GoJiee CTPO-
IUX PEXUMOB COTOCTABUMBI C TAKOBBIMH TIPU MeHee
crporux orpanndyerusix. OObSCHUTD TPAKTUYECKU
OJIMTHAKOBBIH 2 (PeKT MeHee CTPOToil AMETHI MOXKHO,
HOTOBOPUB € TIAIIMEHTAMHU, KOTOPbIe IOAYEPKUBAIOT
Hen36eXHOCTb TIOTPEITHOCTEeHl W HapYIIeHWH JAUeThI
C OrpaHMYEHUEM IIeCTH TPYIII ITPOAYKTOB.

Kpome Toro, B peasbHON KJIMHUYECKON MPaKTHKe
3a MHorue rogabl Habmonenus (2017—2024 rr.) auuib
equununble nanuentol (7 4YesoBeK) COTJIACUJINCH
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HayaTh JieYeHUe IIEeCTUKOMIIOHEHTHOIl [IUEeTON C HC-
KJIoYeHrneM (hakTHYeCKN BCEX KJOYEBBIX TPOILYKTOB
IPUBBIYHOrO parmona (MOIOKa, SUIl, MOPENpOLYK-
TOB, 3JaKOBBIX, 0060BbIX). Ilpn amammse MX aHaMHe-
32 Mbl MOJKEM OTMETHTb, YTO B JIAHHOI TpyIle yaiie
OTMEUAJINCh JIN30/(bl BKJIMHEHUS MU B HUIEBOJ
C 9KCTPEHHON TocluTaan3aiiiell B HEOTJOXKHbIE 3HJI0-
CKOMMYeCKne W XWUPYPrudecknue OTeJeHNs, 4TO, BO3-
MOYKHO, OODBSCHSIET TOTOBHOCTH IIAI[MEHTOB CJE10BaTh
6oJiee CTPOrMM OTPAHUYEHUSAM C 1IeJIbI0 00JIerYeH s
crpajanuii. IlaienTtsl ¢ MeHee BbIPAKEHHBIMU CUMIITO-
MaMi TPAKTUYECKU BCerjia cooOIaan O HEBO3MOKHOCTH
cOOJTIO/IEHNST CTPOTUX JIMETUYECKUX OTPAHUYEHUI.

YuaurpiBasi GOJBITYIO TIPUBEPKEHHOCTD MAI[HEHTOB
K MeHee OTPAHUYUTEJbHBIM JieTaM U HeoOX0/IUMOCTh
B MEHbIIIEM KOJUYECTBE 9HJIOCKOIMYECKUX HCCJIeL0Ba-
HUIl 110 cpaBHeHWIO ¢ 6oJiee CTPOTMMHU JIMeTaMu, Ha-
YaJo JiedyeHus ¢ OrPaHWYeHNs OJHOTO WJIN JBYX TPO-
JIYKTOB W 3CKaJaIus 0 Mepe HeOOXOJAUMOCTH MOJKET
ObITb TOJAXOJAIIEH cTpaTerueil /ijisi MHOTHX [allueH-
ToB. Takoil moAXoJ MOKeT CHU3UTb PUCKU HeJ0CTa-
TOYHOTO TOCTYIJIEHWS] MUTATEeJbHBIX BEIIeCTB, BU-
TAMWHOB, KaJbllus W Tp., HabJaogaeMbie npu Oojee
OTPAaHMYMUTEJSbHBIX MeTaX, XOTS Jake y TalMeHTOB,
COOMOAIONINX JHETY, HCKIIOYAONIYI0 TOJTBKO MOJIO-
KO, cJieflyeT KOHTPOJTMPOBATh ONTUMATbHOE TTOTpebJie-
HHUe Kajablius 1 BuTamuua D [11].

Heo6xonMo NOY9EPKHYTH, YTO HACTOSIIEE UCCIe-
JIOBaHWE WMeEeT Ps/I OTpPAaHUYeHNH, OGYCJOBIEHHBIX
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Tun: onpoCHNK ISt OIEHKH BBIPAKEHHOCTH KJIMHUYECKNX cuMnToMoB (aucdarnm)

Hasnauenue: orenka jucdaruu y namueHToB ¢ 303
Conep:xanne (aGaoH): OMPOCHUK MO OIeHKe Aucharui cOAEPKUT 4 BOMPOCA, OTBETHI HA KOTOPbIE MAIlUEHTHI
JIAIOT €3KeIHEBHO

Bomnpoc Bapuant orBera OlleHKa
1. ITocne mpoOY>KAEHNS CETOTHS YTPOM fa -
Bb1 esin TBepayto nuiy ? Her
2. Ilocre po6y>KIeHUST CETOAHS YTPOM Her 0
Bpr 3aMevasy, 94TO MMM MEIEHHO TIPOXOIUIA
BHU3 MJIM 3aCTPEBajia B rOpJie WU B TPyAn? Ma 2
Her, ysyumenne uin ncye3HOBEHNE CHMIITOMOB 0
IIPOMB0IILIO CaMo 110 cebe
a, MHe IPUILIOCH IUTh XKUJKOCTb, YTOObI CTAJIO
3. B camoM TpyAHOM ciydae npu Jj:l[eryqe p A ’ 1
[POTJIATHIBAHUN [UIN cerofHs (B TeyeHne
nocaeanx 24 vacos) BaMm nmpuxoanioch Jla, MHe TIPUILIOCH KauwiATh u (M) HATy KUTHCS, 9
4T0-IN60 Jles1aTh, YTOObI MUINA IPOILIA BHU3 YTOGbI CTAJIO Jlerye
uim 4To661 Bam cr rue?
/I ITOB! Ban craso erde [la, MHe CTaHOBWJIOCH Jierye TOJBKO ITOCJTE PBOTHI 3
[la, MHe mpUILIOCh 06PATUTHCS 32 MEIUIITHCKON 4
HOMOII[bIO, YTOOBI CTAJIO Jierye
Bosm we 6p110 0
4. Crenyromuil BOIIPOC KacaeTcsi BBIPAKEHHOCTH CraGas 1
6011, KOTOPYIO BbI HCIIBITHIBAN TIPH TJIOTAHUH
nuiy. OnumuTe caMmyio CHJIbHYO 60JIb, YMmepenHas 2
T I UCITBITBIBAJIN CErO/IH
KOTOPYI0 BbI MCIBITBIBAIN CETOMHS CoibHas 3
MIPH [JIOTQHUH MU,
Ouenb cuiIbHAA 4
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Kiou (uHTepmperamusi): naiueHTbl OTMEYAIOT CUMIITOMbI jucdaruu 3a NpejiiecTByonme 24 yaca, orBedas
Ha Borpochl. [Tammentsl, orBetnBIMEe «/lay Ha Bompockl 1 n 2, mepexoasT K Bompocy 3. Bompoc 4 ssisgercs
OT/ICJIBHBIM MTyHKTOM (HE YUUTBIBAETCS MPU PacdyeTe CyMMapHOTO Gaiia mKajbl). MakCuMaabHbINH Gl MIKaJTbI
cocraBysieT 84. [/lns pacuera Gasia HEOOXOIUMO KaK MUHUMYM 8 3aIlOJHEHUN ONPOCHUKA B Teuenue 14 Heil;

CpeJHUN TOKa3aTes b 3a JIeHb YMHOKaeTcst Ha 14.

@opmy.aa Ang pacuera O6ajia onpocuuka DSQ:

[(Cymma 6arnos das eonpocos 2 u 3) x 14] / xoauuecmso 3anoamenuti onpocHuKd.
[uanazon mkaast — ot 0 g0 84 6annoB: Gosbimii 6aLT COOTBETCTBYET GOJIbIlell BHIPAYKEHHOCTH AUCHArui;
0 coorBercTByeT oTcyTcTBUIO Aucdaruu; 84 cOOTBETCTBYET YacCTOil TsKeol aucdarun.

IMosicuenus:

Hanpumep, nanuent 3anoauus onpocHuk 10 pas 3a mocnennue 14 nneii.

ZIJIH pacueTra MOJKHO MOCTYIUTDb ABYMS crroco6aMu.

Iepeaviii cnoco6 — 1eo6X0AMMO CyMMIPOBATh GAJLIBI [IJisi OTBETOB Ha BOIpochl 2 1 3 3a Bce 10 3amosnennii,
YMHOXUTD 3Ty cyMMy Ha 14, a nosydenublil pedy/brar pasjgenutsb Ha 10.
Bmopoii cnoco6 — paccuntath cpejiee 3Hadernne cCyMM /st Borpocos 2 u 3 3a 10 samosnenuii, 3ateM yM-

HOJKUTD 9TO 3HadeHue Ha 14.
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Efficacy of Elimination Diets in the Treatment
of Adult Patients with Eosinophilic Esophagitis

Valeria O. Kaybysheva'23* Sergey V. Tikhonov?, Evgeny D. Fedorov'3,
Sergey G. Shapovalianc'3
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? National Medical Research Center for Therapy and Preventive Medicine, Moscow, Russian Federation
’ City Clinical Hospital No. 31 named after Academician G.M. Savelyeva, Moscow, Russian Federation
! North-Western State Medical University named after I.I. Mechnikov, Saint Petersburg, Russia

Aim: to assess the efficacy of dietary treatment regimens in eosinophilic esophagitis patients.

Materials and methods. Twenty-seven patients (1 woman and 26 men) aged 24 to 61 years with a previously con-
firmed diagnosis of eosinophilic esophagitis (according to esophagogastroduodenoscopy with esophageal biopsy:
> 15 eosinophils per high-power field, x400) off therapy were instructed on dietary exclusions as the only treatment
method. Three patients were placed on a targeted diet based on allergy testing; 17 patients followed a two-food

elimination diet; and 7 patients followed a six-food elimination diet. All patients underwent esophagogastroduode-
noscopy with esophageal biopsy (6 specimens from the distal and middle/proximal portions) and histopathological

examination of biopsy specimens, as well as questionnaire-based assessment of dysphagia severity before and after
12 weeks of dietary therapy.

Results. After 12 weeks of dietary therapy, histological remission was achievedin 3 of 7 (42.9 %) patients who followed

the six-food elimination diet, in 7 of 17 (41.2 %) patients who followed two-food elimination diet, and in 1 of 3 (33.3 %)
patients on a target diet (differences were not statistically significant). Complete resolution of dysphagia was ob-
served in 1 (33.3 %) patient who followed a target diet, in 8 of 14 (57.1 %) patients with dysphagia in the two-food

elimination diet group, and in 3 of 5 (60 %) patients with dysphagia on the six-food elimination diet (differences were
not statistically significant).

Conclusions. The efficacy of two-food and six-food elimination diets is comparable and allows histological remis-
sion to be achieved in 41.2-42.9 % of patients with eosinophilic esophagitis.

Keywords: eosinophilic esophagitis, treatment, diet, elimination diet, two-food elimination diet, six-food elimination diet
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3¢¢eKTI/IBHOCTb SNIMMUNHALUMNOHHbBIX ANET B JIie4eHUu B3pPOoCJibiX NaLlMeHTOoB

C 303NHOPWUIIbHBIM 330¢aruTom

B.O. Kanbbiwesa'?%*, C.B. TuxoHos*, E.[. ®epopos'?, C.I. LLlanosanbsHy,"3

" PrAOY BO «Poccurickuii HaLmMOHa IbHbIN MCCeA0BaTeIbCKNi MEANLIMHCKUE yHuBepcuteT uMm. H.U. [NMuporosa»
MunucTepcTBa 3apaBooxpaHeHusi Poccurickori @enepaumm, Mocksa, Poccuiickas Denepaums

2 PrBbY «HaumoHanbHbIl MeANLMHCKUI NCCe[0BaTeIbCKUI LIEHTP TEPANU U MPO@PUAAKTUYECKON MEANLINHbI»
MuHucTepcTBa 3apaBooxpaHeHus Poccurickori @eaepaumm, Mocksa, Poccwiickas Denepaums

3 'bY3 «lopoackas knvHn4Yeckas 6oabHuLa Ne 31 um. akanemvika .M. CasenbeBori lenapTamMeHTa 34paBO0XPaHEHNS
ropoaa Mocksbi», MockBa, Poccuiickass ®enepaums

4 dre0yYy BO «CeBepo-3anaaHbiii rocynapCTBEHHbI MEANLMHCKUE yHuBepcuTeT uMm. U.U. MedHukoBa»
MununcTepcTBa 3apaBooxpaHeHusi Poccurickori @enepaumm, CaHkT-lNeTepbypr, Poccurickas @enepaums

Llenb: n3yunTtb CpaBHUTENbHYIO 9D@EKTUBHOCTb 3/IMMUHALIMOHHBLIX ONET B fle4eHUN BO0JIbHbIX 303UHOPUIIbHBIM
330¢armTom.

Martepuan u meTopabl. [lBaguati cemu naumeHTam (1 XeHLwmHa n 26 MyX4mH) B Bo3pacTte oT 24 0o 61 roga c nog-
TBEPXAEHHbIM paHee AMarHo30M «303UHOMUSIbHbIV 330¢arnT» (Mo AaHHbIM 330daroracTpoayoaeHocKonun ¢ 61o-
ncven n3 nuwesoga: 6onee 15 303MHOGUNIOB B None 3peHUss MMKPOCKONa BbICOKOro paspelueHus, x400) v He no-
Jy4YaBLUMM MEAMKAMEHTO3HYIO TEpanuio Nocse NoanMcaHs MHGOPMNMPOBAHHOMO cornacus Obila HadHaYeHa ameTa
B KQ4eCTBE OCHOBHOIO VU €OVWHCTBEHHOrO MeToAa NeveHus. [lueta, OCHOBaHHAsA Ha AaHHbIX anneprosormieckoro
TecTupoBaHua (onpegeneHune cneunduyeckux IgE Kk npoagykrtam), nerna B OCHOBY Tepanun y 3 nauveHToB, aneta
C UCKJIIOYEHNEM ABYX rpynn ApoAykToB — y 17 nauneHToB, aneTta C UCKIIOYEHNEM LUECTU rpynn NPOAYKTOB Npu-
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MEHsIach ANs nevyeHns 7 4enosek. Bcem nauyeHTam oo Havana neyveHuvs v yepes 12 Hepoenb auetorepanuuv Npo-
BOOMIAChk 930¢aroracTpoayoaeHockonus ¢ buoncuen na nuuesoaa (6 ob6pasLoB U3 ANCTaNbLHOrO U cpeaHero/
NPOKCUMaJIbHOrO OTAENIOB) M MAaTOMOP®MOJIOrMYECKUM UCCIeA0BaHMEM BMONTATOB, TECTUPOBAHNE MO OMPOCHUKY
19 OLLEHKW BbIPpaXXEeHHOCTW aucdarun.

PesynbraTbl. Yepes3 12 Hegenb aveTtoTepanum rmcrtosiormieckas pemmccus obina gocturHytay 3 ns 7 (42,9 %)
MauMeHTOB, MPUMEHSBLUMX ANETY C UCKIOYEHWEM LIECTU FPYNn NPoAykToB, y 7 n3d 17 (41,2 %) naumMeHToB, UCKIIO-
YMBLUMX ABE rpynnbl NpoaykToB, ny 1 13 3 (33,3 %) naumeHTOB HAa HOHE AMETbl, OCHOBAHHOW HAa AAHHbIX aNepro-
JIOrMY4ECKOro TECTUPOBAHUS (OTINYUA CTATUCTUYECKM HEOOCTOBEPHDI). [onHOE pa3pelueHve amcdarnm oTMeYeHO
y 1(33,3 %) naumeHTa, ICNONbL30BABLUErO ANETY, OCHOBAHHYIO HA AAHHbIX anneprotectupoBanus, y 8 us 14 (57,1 %)
nauMeHToB ¢ aucdarmein U3 rpynrbl ANEeTbl C UCKIIOYEHNEM ABYX rpynn npoaykTtoB 1y 3 n3 5 (60 %) naumeHToB
c amcdaruner npyu NCKIYEHUM LLECTY Py NPOAYKTOB (OT/INYUS CTATUCTUYECKU HELOCTOBEPHDI).

BbiBoAbl. ODPEKTMBHOCTb IMNUPUYECKON ANETHI C UCKIIIOYEHMEM ABYX U LWECTU FPynn NPOAYKTOB COMOCTaBMMA,
MO3BOJIAET AOCTMYb FUCTONOrMYEeCcKkor pemuccnn 'y 41,2-42 .9 % naumeHToB C 903MHODUNbHBIM 930harnTom.
Kniouesble cnoBa: 53031MHOGUILHBIN 930darunT, ieyeHre, AneTa, aJIMMUHALMOHHAA ANeTa, SMNMpuyYecKas amera
C UCKJIIOYEHVEM ABYX U LLIECTU FPynn NPOAyKTOB

KoHdnukT HTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMNNKTA UHTEPECOB.

Ansa untupoBaHua: Kanbeiwesa B.O., TuxoHos C.B., ®enopos E.[,., LLlanosanbsiHL C.I. 3hPEKTUBHOCTb 3MMMUNHALMOHHBLIX ANET
B IEYEHNM B3POC/IbIX NALMEHTOB C 303MHODUIIbHBIM 330 arnToM. POCCUNCKUI XXYPHAI raCTPO3HTEPOSIOrNK, renaTtonornm, Kono-

npoktonorun. 2026;36(2):36-45. https://doi.org/10.22416/1382-4376-2026-36-2-36-45

Introduction

Eosinophilic esophagitis (EoE) is an inflam-
matory immune-mediated (T2-type) disease of
the esophagus with a chronic, slowly progressive
course, characterized by pronounced eosinophilic
infiltration of the esophageal mucosa (15 or more
eosinophils per high-resolution microscope field
of view, x400), the development of subepithelial
and submucous fibrosis, clinically manifested by
swallowing disorders (dysphagia, episodes of food
impaction into the esophagus, vomiting of swal-
lowed food, etc.) [1—4].

The goals of EoE therapy are to achieve clini-
cal (relief of EoE symptoms, primarily dysphagia)
and histological remission (< 15 eosinophils per
high-power field at x400 magnification) [3, 4].

According to current guidelines, diet in EoE
can be used as first-line therapy [3, 4]. A system-
atic review and meta-analysis published in 2023
that included 34 studies involving 1,762 individu-
als confirmed that diet is an effective treatment
method for EoE patients, with a histological re-
mission rate of 53.8—60 % [5]. Combination of
diet and drug therapy is not recommended and
may be considered only in cases of ineffectiveness
of drug therapy or dietary therapy [3, 4—7].

Several dietary regimens are used in EoE [2, 7]:

1) elemental diet based on amino acid-based
formulas;

2) target diet based on the results of allergy
testing;

3) elimination diet excluding the most common
allergens (empiric diet).

Depending on the extent of restrictions, the em-
piric diet is classified into a six-food elimination
diet (cow’s milk, gluten, eggs, soy, fish/shellfish,

and nuts/legumes), a four-food elimination diet
(cow’s milk, gluten, eggs, soy), a two-food elimi-
nation diet (cow’s milk and gluten or eggs), and
a one-food elimination diet excluding cow’s milk.

The elemental diet involves consumption of
specially prepared amino acid-based formulas
(with exclusion of any other food from the diet).
A meta-analysis conducted in 2014 showed the su-
periority of the elemental diet over diets exclud-
ing specific foods [8]. Unfortunately, high effica-
cy of the elemental diet is associated with several
accompanying factors that prevent its use in most
patients. The taste of the formulas often necessi-
tates the use of a nasogastric tube for administra-
tion in children, and more than one third of adults
discontinue the diet within 4 weeks. In addition,
the need to eliminate habitual foods from the diet
causes psychological discomfort, social maladapta-
tion, and leads to a decrease in the patient’s qual-
ity of life. Elemental diets have a limited role in
EoE; they are highly effective but have low adher-
ence and may be used in patients unresponsive to
other types of treatment [1, 8].

The target diet is developed individually for
each patient with EoE based on allergy testing
(skin prick and patch tests, determination of food
specific IgE) [9].

Although EoE patients often have atopic dis-
eases (asthma, eczema, rhinitis, food allergy),
EoE is not an IgE-dependent disease; therefore,
the efficacy (achievement of histological remis-
sion) of this dietary regimen is extremely low
(39.5—-45.7 %) [5, 7, 8].

Prescribing a target diet for the treatment of
EoE is considered inappropriate due to its low
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efficacy, except in cases where correction of food
allergy confirmed by allergy testing is required
[1, 3, 4].

The empiric diet implies exclusion of foods
with high allergic potential. The best studied is
the six-food elimination diet (cow’s milk, gluten,
fish/seafood, nuts, eggs, legumes,/soy); according
to recent meta-analyses, this diet induces histo-
logical remission in 61.3—63.9 % of EoE patients,
regardless of age |5, 8—12]. The four-food elimi-
nation diet (cow’s milk, gluten, eggs, and soy)
makes it possible to achieve histological remission
in approximately half of EoE patients — 49.4—
54.7 % 5, 8.

When an empiric diet eliminating two food
groups is used, the histological remission rate is
36.1—52.8 % [8].

Despite the wide variety of diets studied and
recommended for use in EoE, to date there is no
clearly defined algorithm for selecting a specific
dietary regimen for an individual patient. The
possibility of a stepwise approach to dietary re-
strictions is being widely debated: the elimination
of one or two foods (dairy products and/or glu-
ten and/or eggs) at the initial stage of treatment,
with a gradual expansion of the list of eliminated
foods in patients who do not achieve histological
remission on a more liberal diet.

When prescribing dietary therapy as the treat-
ment for an immune-inflammatory disease of the
esophagus, the attending physician needs to con-
sider not only the efficacy of the therapeutic inter-
vention in terms of achieving histological remis-
sion, but also the feasibility of implementing the
strict restrictions imposed in real clinical practice
and the availability of alternative sources of pro-
tein and micronutrients for the patient. When ex-
cluding six-food groups from the patient’s usual
diet, it is important to understand whether such
a strict diet is indeed substantially superior in ef-
ficacy to less restrictive empiric diet options.

The aim of the study was to assess the efficacy
of three dietary regimens (a target diet based on
allergy testing and an empiric diet excluding two

retrosternal pain, food impaction, heartburn,
etc.), esophagogastroduodenoscopy findings, and
the results of pathological examination of esopha-
geal biopsy specimens (eosinophilic infiltration
of esophageal mucosa and subepithelial fibrosis).
The main criterion for establishing the diagnosis
of EoE was the detection of 15 or more (or > 60
per 1 mm?) eosinophils in the field of view of a
high-resolution microscope at a magnification of
x400 in at least one of six biopsies [3, 4].

Before treatment, a medical history was tak-
en from all patients (with special attention on
food impaction episodes), assessment of dyspha-
gia severity using the DSQ (Dysphagia Symptom
Questionnaire) over the 14 days before the start
of therapy (see the Appendix), evaluation of com-
plete blood count parameters, and calculation of
body mass index. Esophagogastroduodenoscopy
was performed using an Olympus GIF-H290EC
endoscope (Japan), with grading of endo-
scopic changes according to the EREXFS scale
(Endoscopic Reference Score — edema, rings,
exudates, furrows, strictures) and collection of
biopsy specimens (at least six samples) from the
distal and middle/proximal esophagus, followed
by pathological analysis.

Upon enrollment in the study, the potential
advantages and disadvantages of the three dietary
options were discussed with the patients. The pa-
tients independently chose the dietary therapy
regimen that was acceptable to them.

Three (11 %) patients with confirmed IgE-
mediated food allergy chose a dietary therapy op-
tion based on the results of allergy testing. All
patients were warned that this type of dietary
therapy is not recommended by current guidelines
for the treatment of EoE due to its low efficacy
[3, 4]. The first patient excluded nuts, mollusks,
and citrus fruits from the diet; the second patient
excluded tomatoes, crab, soy, honey, and straw-
berries; the third excluded eggs, gluten, and ca-
sein (milk).

Seventeen (63 %) patients decided to follow
an empiric diet excluding cow’s milk and gluten

or six food groups) in the treatment of EoE pa- — the two-food elimination diet (2 FED). Diet ex-

tients.

Materials and methods

A prospective study conducted from 2017 to
2024 included 27 patients (one 61-years-old wom-
an and 26 men aged 24—52 years) with a con-
firmed diagnosis of EoE, who refused drug ther-
apy for EoE and chose diet therapy as the only
treatment method.

The diagnosis was established based on the
combination of EoE symptoms (dysphagia,

cluding cow’s milk and gluten seemed more realis-
tic to them in terms of the possibility of adhering
to it. Seven of the 27 patients (26 %) expressed
their willingness to exclude six food groups (cow’s
milk, gluten, eggs, nuts/peanuts, soy, fish/sea-
food) — the six-food elimination diet (6 FED).

The results of the dietary therapy were assessed
after 12 weeks by taking the medical history, com-
pleting the DSQ questionnaire over 14 days in
the period from the eighth to the twelfth week of
treatment, and performing esophagogastroduoden-
oscopy with multiple esophageal biopsies.
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The main criterion of diet efficacy was achieve-
ment of histological remission: a reduction in the
eosinophil count to < 15 per high-power field at
x400 magnification in all esophageal biopsy speci-
mens. Repeat endoscopic and pathological exami-
nation of the esophageal mucosa was performed by
the same specialists and using the same endoscopic
equipment.

The data obtained were analyzed using the
Statistica software package, v. 10. Given the
small sample sizes and non-normal distribution,
all quantitative indicators in the article are pre-
sented as Me [LQ; HQJ], Me being the median,
LQ — the lower quartile, and HQ — the up-
per quartile. In the statistical processing of the
data, nonparametric statistical methods were used,
namely the Wilcoxon test for paired related meas-
ures. Comparison of nominal data was performed
using contingency tables with Fisher’s exact two-
sided test. Differences were considered statisti-
cally significant at p < 0.05.

Results

Most patients included in the study were male,
had dysphagia, and had a history of atopic dis-
eases; some patients in the 2 FED (47 %) and
the 6 FED (42.8 %) complained of heartburn
(Table 1). Before treatment, 1 of 3 (33.3 %) pa-
tients in the target diet group, 5 of 7 (71.4 %)
patients in the 6 FED, and 5 of 17 (29.4 %) pa-
tients in the 2 FED reported a history of episodes
of food impaction. The clinical and demographic
characteristics of patients with EoE at the time of
enrollment in the study are presented in Table 1.

After 12 weeks of dietary therapy, com-
plete resolution of dysphagia was observed in 1
(33.3 %) patient in the target diet group, in 8
of 14 (57.1 %) patients with dysphagia in the
2 FED, and in 3 of 5 (60 %) patients with dys-
phagia in the 6 FED. The differences between
the patient groups were not statistically signifi-
cant according to Fisher’s exact two-sided test

(Table 2). During the 12-week follow-up period,
no episodes of food impaction were recorded in
any patient, regardless of the type of diet.

The absolute change in DSQ question-
naire scores from baseline (adjusted mean
value) in the patient groups receiving 6 FED
was —19.24 points, —23.14 points in the 2 FED
group, and —13.54 points in the target diet
group. Thus, symptomatic improvement during
dietary therapy was observed in all groups, and
no differences were found in the frequency of
dysphagia resolution between the 2 FED and
6 FED (57.1 % vs. 60 %).

Endoscopic changes in patients with EoE
were assessed using the ERExXFS scale and
before the start of therapy ranged from 3 to
10 points. After 12 weeks of treatment, a de-
crease in the EREXFS score (by at least 1 point)
was observed in 33.3 % in the target diet group,
in 76.5 % in the 2 FED, and in 85.7 % in the
6 FED. Overall, according to the treatment re-
sults, a decrease in the mean ERExFS score was
observed in all groups. At the same time, in the
2 FED and 6 FED groups, a statistically signifi-
cant decrease in these indicators compared with
baseline was noted according to the Wilcoxon
test (Table 3).

The mean number of eosinophils in biopsy
specimens during the diet decreased significant-
ly in all groups; however, histological remission
was achieved in 42.9 % of patients in the 6 FED,
in 41.2 % in the 2 FED, and only in 33.3 % of
patients receiving the diet based on allergy test-
ing (Table 2). When the proportions of patients
with improvement on the ERExFS scale (a de-
crease of at least 1 point) and histological remis-
sion (< 15 eosinophils at x400 magnification in
all biopsy specimens) were evaluated, the differ-
ences between the 3 dietary therapy groups were
not statistically significant (Table 2).

Thus, the efficacy of the 2 FED and 6 FED
for the treatment of EoE proved comparable, al-
though overall it was low (histological remission

Table 1. Clinical-demographic characteristics of the patients

Target diet (n = 3) 2FED (n=17) | 6 FED (n=7)
Male, n (%) 3 (100 %) 16 (94 %) 7 (100 %)
Age, years 25—-32 24—61 32—45
Atopic diseases, n (%) 2 (66.6 %) 13 (76.5 %) 5(71.4 %)
Dysphagia, n (%) 3 (100 %) 14 (82.4 %) 5(71.4 %)
Food impaction, n (%) 1(33.3 %) 5(29.4 %) 5(71.4 %)
Heartburn, n (%) 0% 8 (47 %) 3(42.8 %)
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Table 2. Results of different types of diet (part 1)

Indicators Target diet 2 FED 6 FED
(n=23) (n=17) (n=17) .
- — P
Patients within the group -3 — 14 _
suffering from dysphagia " " "
Patients suffering from
dysphagia with complete Y_es I\io Y_es I\lo Y_es I\lo >0.05
: ] n= n=2 n= n==~6 n= n=2
resolution of dysphagia
Improvement on the Yes No Yes No Yes No
EREXFS scale (decrease - h - h - h >0.05
] n= n=2 n=13 n=4 n= n=1
by at least 1 point)
Histological remission
(<15 eosinophils at x400 Yes No Yes No Yes No ~0.05
magnification) in all n=1 n= n= n=10 =3 | n= ’
biopsies specimens
Note: * — Fisher’s exact two-sided test.
Table 3. Results of different types of diet (part 2)
Target diet 2 FED 6 FED
(n=23) (n=17) (n=17)
Indicators
Before After o Before After o Before After o
treatment | treatment | ” treatment | treatment p treatment |treatment| P
EREXFS score 6371 | 6[0;7] | — | S5[3;10] 2 [0; 5] 0.0009| 41[3;7] | 0[0; 1] | 0.04
Number
of eosinophils 76 34 _ 53 20 0.0001 34 18 0.02
in biopsy speci- [23; 83] | [12; 87] [33; 67] [11; 25] : [29; 98] [7; 21] :
mens

Note: * — Wilcoxon test.

was achieved in less than 50 %). The efficacy of
the target diet was significantly lower (histolog-
ical remission in only one patient); however, the
results obtained have substantial limitations due
to the small number of patients in this group.

Discussion

Since the first successful experience of treat-
ing EoE with elemental diet (1995) [13], ques-
tions of dietary therapy for EoE have been ac-
tively studied, including in large multicenter
randomized trials. Owing to the accumulated
data on high efficacy, the 6 FED has in recent
years become the most frequently used dietary
approach for treating EoE patients. At the same
time, in real clinical practice, physicians and pa-
tients face a huge number of obstacles to adhering
to this diet: the impossibility of consuming most
familiar foods, the high cost of an alternative
diet (gluten-free, dairy-free products), issues of
patients’ social adaptation (especially when it
comes to young, working, and active men), and
deficiencies of macro- and micronutrients that

inevitably arise when such strict restrictions are
followed. In view of the above, studies aimed at
evaluating the efficacy of less strict diets have
begun to appear, for example a diet restricting
only animal milk or 2—4 food antigens that had
previously demonstrated their potential as trig-
gers of immune inflammation in the esophagus
[12, 14—19]. According to the clinical trial data
accumulated to date, the efficacy of diets ex-
cluding 2 FED and even a 1 FED (cow’s milk)
[10, 11] is not lower than that of a 6 FED. This
may be related to the fact that adherence to a
6 FED is practically impossible in real life, and
patients, especially in the long term, are most
likely to violate the diet or adhere to it insuf-
ficiently strictly [1—4, 12].

The choice of dietary therapy as the initial
treatment method is not uncommon in clinical
practice. Drug therapy for EoE implies long-
term (possibly lifelong) use of medications,
which often causes serious concerns in patients.
The epidemiological features of the disease
should also be considered: most patients with
EoE are young men, for whom the need for
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daily medication becomes a serious psychologi-
cal trauma. Patients with EoE often refuse drug
treatment or do not take it properly. At the
same time, adherence to a diet appears to be a
more acceptable strategy for such patients.

Our study in a small population was aimed
at comparing the efficacy of different dietary
regimens. Overall, the study results showed
that the diet was tolerated quite well by the
patients; after 12 weeks of follow-up, body mass
index did not change significantly in any of the
groups, and none of the patients complained of
a decrease in quality of life due to impoverish-
ment of the diet (this was probably related to
the fact that grocery stores have sufficiently de-
veloped special nutrition sections that make it
possible to select the necessary ingredients).

The three dietary options demonstrated sim-
ilar efficacy in patients with EoE. Of impor-
tance is the fact that during the 12-week dietary
therapy, no episodes of food impaction were re-
corded in patients in any of the groups.

In our study, the elimination diet according
to serological testing data (immunoglobulin E)
was chosen by those patients who perceived an
immediate clear relationship between the in-
take of certain foods and the development of
symptoms (throat swelling, itching, nasal con-
gestion, dysphagia). Nevertheless, this type of
diet proved to be the least effective (compared
with 2 FED and 6 FED) in achieving histo-
logical and clinical remission: only one patient
(33.3 %) experienced resolution of dysphagia
and disappearance of esophageal mucosal eosino-
philia. Interestingly, in this group, clinical and
histological remission was achieved in a patient
whose diet excluded eggs, gluten, and milk ac-
cording to the testing results. Thus, this patient
can be assigned to the group of patients on an
empiric diet excluding the three most common
EoE triggers. In addition, it should be acknow-
ledged that the target diet group included only
three patients, which does not allow these re-
sults to be regarded as reliable.

From a clinical point of view, an important
fact is that the 2 FED demonstrated similar ef-
ficacy to the more restrictive 6 FED according
to several indicators. With these diets, a larger
proportion of patients showed a decrease in the
severity of dysphagia; moreover, in some pa-
tients it was possible to achieve its complete
resolution (in 57.1 % with 2 FED and 60 % with
6 FED). Among followers of both diets (2 FED
and 6 FED), we found comparable improve-
ments in the endoscopic signs using the ERExFS
scale and a marked decrease in the number of
eosinophils in biopsy specimens. Histological

remission was achieved in 42.9 % of patients in
the 6 FED and in 41.2 % in the 2 FED, which
on the one hand demonstrates the not very high
efficacy of empiric diets in general, but on the
other hand shows that the results of more re-
strictive regimens are comparable with those of
less stringent restrictions. The practically iden-
tical effect of the less restrictive diet can be ex-
plained by talking with patients, who emphasize
the inevitability of errors and violations of the
6 FED.

In addition, in real clinical practice over
many years of observation (from 2017 to 2024),
only a few patients (7 people) agreed to begin
treatment with a 6 FED excluding all the key
products of the habitual diet (milk, eggs, sea-
food, cereals, legumes). When analyzing their
history, we can note that episodes of food im-
paction with emergency hospitalization to ur-
gent endoscopic and surgical departments were
more often observed in this group, which may
explain the patients’ willingness to follow more
stringent restrictions to alleviate their suffer-
ing. Patients with less severe symptoms almost
always reported the impossibility of adhering to
strict dietary restrictions.

Considering the greater adherence to less re-
strictive diets and the need for a smaller number
of endoscopic examinations compared with more
stringent diets, starting treatment by restrict-
ing one or two foods and escalating as neces-
sary may be an appropriate strategy for many
patients. Such an approach may reduce the risks
of insufficient intake of nutrients, vitamins, cal-
cium, etc., observed with more restrictive diets,
although even in patients following a diet that
excludes only milk, optimal calcium and vita-
min D intake should be monitored [11].

It should be emphasized that the present study
has a few limitations due to the small number of
patients in the groups, as a result of which dif-
ferences in many indicators did not reach statis-
tical significance. In addition, the only patient
in the target diet group who achieved remission
had excluded from the diet, in addition to other
allergens identified by serological testing, milk
protein, gluten, and egg protein, which allows
this patient to be assigned to the empiric diet
group. To obtain statistically significant results
and to develop algorithms for dietary therapy
in EoE, further studies with a larger number of
patients are needed.

Conclusion

Empiric elimination diets excluding two
and six food groups showed comparable results
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in achieving clinical and histological remis-
sion in patients with eosinophilic esophagitis.
Although the overall efficacy of empiric die-
tary therapy in eosinophilic esophagitis is not
very high and does not reach 50 %, an initial
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Appendix.
Questionnaire for assessing dysphagia severity in patients with EoE

Source: Hudgens S., Evans C., Phillips E., Hill M. Psychometric validation of the Dysphagia Symptom
Questionnaire in patients with eosinophilic esophagitis treated with budesonide oral suspension. J Patient
Rep Outcomes. 2017;1(1):3. DOI: 10.1186,/s41687-017-0006-5

Type: questionnaire for assessing the severity of clinical symptoms (dysphagia)

Purpose: assessment of dysphagia in patients with EoE

Contents (template): The dysphagia assessment questionnaire consists of four questions, which patients
answer daily.

Question Answer option Score

1. Since you woke up this morning, Yes -

did you eat solid food? No —

2. Since you woke up this morning, No 0

has food gone down slowly or been stuck

in your throat? Yes 2
No, it got better or cleared up on its own. 0
Yes, I had to drink liquid to get relief. 1

3. For the most difficult time you had
swallowing food today (during the past

24 hours), did you have to do anything Yes, I had to cough and/or gag to get relief. 2
to make the food go down or to get relief?
Yes, I had to vomit to get relief. 3
Yes, I had to seek medical attention to get relief. 4
No pain 0
4. The following question concerns the amount | Mild 1
of pain you have experienced when swallowing Moderate 9
food. What was the worst pain you had while
swallowing food over the past 24 hours? Severe 3
4

Very severe

Key (interpretation): Patients report their dysphagia symptoms over the previous 24 hours by answering
questions. Patients who answer “Yes” to questions 1 and 2 proceed to question 3. Question 4 is a separate
item (not included in the total scale score). The maximum scale score is 84. To calculate the score, the
questionnaire must be completed at least eight times over 14 days; the average daily score is multiplied by 14.

The formula for calculating the DSQ score is:

[(Sum of scores for questions 2 and 3) x 14] / number of questionnaire completions.

The scale ranges from 0 to 84 points: a higher score corresponds to more severe dysphagia; 0 corresponds
to no dysphagia; 84 points corresponds to frequent, severe dysphagia.

Clarifications:

For example, the patient completed the questionnaire 10 times over the past 14 days.

There are two possible approaches for calculation.

First method — sum the scores for questions 2 and 3 across all 10 entries, multiply this total by 14,
and then divide the resulting value by 10.

Second method — calculate the mean value of the sums for questions 2 and 3 across 10 entries, then
multiply this value by 14.
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POAB TUMEKPOMOHA B A€UeHUU AUCPYHKITUU
OMAMAPHOT'O TPAKTA: CUCTEMATUYECKUU 0030p
Y MeTaaHAAU3 KAMHUYECKUX UCCAEAOBAHUU

A.B. Oxno6eictur®, 10.0. Hlyabnekosa, O.10. 3onpankosa, B.T. VBamkun

DIAOY BO <Ilepsviti Mockosckuii zocydapcmeenuoiii meduyunckuil ynueepcumem um. .M. Ceuenosas
(Ceuenosckuil Ynusepcumem) Munucmepcmea 30pasooxpanenus Poccuiickoi Dedepayuu, Mockea, Poccuiickas Dedepayus

Llenb: KomMnnekcHas oueHka apPeKTUBHOCTU 1 6@30MaCHOCTY IMMEKPOMOHA Mpu NedeHnn gucdyHkumm unmnap-
HOro TpakTa.

Martepuanbl U MeToAbl. BbinosiHEeH cucteMaTuieckmin 0630p 1 MeTaaHanua 7 HabnogaTeNbHbIX UCCea0BaHNN
(n = 1117), otobpaHHbIX U3 5 6a3 maHHbIX (LleHTpanbHasa HayvyHas MeguuuHckas ubnuoteka, elibrary, PubMed,
Akapemusa Google, Cochrane Library) 6e3 orpaHuyeHuii no gate nyénvkaunm, nocBsLLEHHbIX U3YHEHUIO NPUMEHe-
HUS1 TMMEKPOMOHA Y NaLMEHTOB C AUCHYHKLMEN BUNMAPHOro TpakTa, B TOM YACTIE MPU XXeNYHOKaMeHHO 60Ne3HN.
Pe3ynbraTtbl. B X00€e MeTaaHanusa yCTaHOBNEHO, YTO TpexHeAenbHasa Tepanus rmuMekpoMoHom, 1200 mr/cyr,
COMpoBOXJanacb WM3MEHEHWEM WHTEHCUBHOCTU 6onv Ha —48,51 MM (95%-Hblli [OBEPUTENBbHLIA MHTEPBA
(95% ON): -56,97...—40,05) no BU3yasnbHOM aHaN0OroBo LwKane. BoIgBNEHO yiyyLleHME Ka4eCTBa XXM3HM MO NogLuKa-
ne «MIHTeHCNBHOCTL 60JIM» KPATKOro ONPOCHMKA KavecTBa Xn3Hu n3 36 nyHkToB (SF-36) Ha 21,69 6anna (95% AN:
18,23-25,16). Ha doHe TpexHenenbHOM Tepanum ruMekpomMoHom, 1200 Mr/cyT, 4ons NaumMeHTOB C KYyNMpPOBaHUEM
abaoomuHansHon 6onm coctaBmna 70,0 % (95% ON: 59,0-81,0), meteopuama — 77,0 % (95% AON: 60,0-95,0), vyB-
cTBa ropeum Bo pty — 74,0 % (95% AN: 54,0-93,0). lona naumeHToB C BOCCTAHOBIEHMEM MOTOPUKM XENYHOrO
ny3bips coctasuna 91,0 % (95% AN: 82,0-100,0), aonsa nauMeHTOB C BOCCTAHOBNEHMEM OQHOPOAHOCTU Xenym —
70,0 % (95% OW: 43,0-98,0). onsa naumMeHTOB C HOPMaJIbHOM YaCcTOTOW CTyfa Yyepe3 3 Heaenm npuema rmMekpo-
MoHa, 1200 mr/cyT, yeenmyunack ¢ 60,0 % (95% AW: 9,0-100,0) mo 78,0 % (95% [N: 34,0-100,0). MoHoTepanus
r’mMMeKpoMoHoM B go3ax 600-1200 mr/cyT xapakTepu3oBasnach 6/1aronpuaTHbIM npodunem 6esonacHocTu. Bepo-
ATHOCTb COXPaHeHUs HEODOPMIEHHOrO CTyna Ha GOoHe 3-HeaenbHOM Tepanuu 3aBrcena OT A03bl FTMMEKPOMOHA:!
B KOHLE Kypca fledeHnsa cumnTtom coxpaHsancsa y 23,0 u 0 % naumeHTtoB, npuHumMaswimx 1200 nnn 600 mMr/cyT rume-
KPOMOHA COOTBETCTBEHHO.

BeiBoabl. KypcoBasi Tepanus rMuMekpoMOHOM B MOJIHOM TepaneBTuyeckol no3e 1200 mr/cyT obecneynBaeT pe-
rPECC KJTIOYEBBIX KIIMHUYECKMX NMPOSBAEHUA — OUnMapHoin 6onm 1 aucnenTmieckmx cumMmntomMoB. Mpenapat cro-
COOCTBYET BOCCTAHOBIEHNIO MOTOPHOM (YHKLIMN XXENMYHOIO My3bIps, YAYYLUEHUIO PEOJSIONNYECKUX CBONCTB Xenyu,
OEMOHCTPUPYS NPY 3TOM XOPOLLMIA MPOdUAb NEPEHOCUMOCTU. [oNy4eHHbIE AAHHbIE NMOATBEPXAAIOT NATOreHeTn-
4yeckylo 060CHOBAHHOCTb MPUMEHEHUSI TMMEKPOMOHA MNP PaccTPoCTBax BUNNMapHOro Tpakta U NoALEPXUBAOT
€ro NCMoJib30BaHME B LUMPOKOM KIIMHNYECKOM MPaKTUKe.

KnioueBble cnoBa: mMeTaaHanuM3, rMMEKPOMOH, ANCOHOYHKLMS XENYEBbIBOAALMX MYTEN, NOCTXONELUNCTIKTOMMUYE-
CKWIN CUHOPOM, Xen4yHoKkamMeHHas 60n1e3Hb

KoHdnukT MHTepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana untupoBaHusa: OxnoobbicTuH A.B., LLynbnekosa 0.0., 3onbHukosa O.10., MBaliknH B.T. Posib rumMekpoMoHa B Iie4eHnU auc-
bYHKUMN BUIMAPHOro TPakTa: CUCTEMATUYECKU 0630p 1 MeTaaHaNM3 KIMHUYECKUX UCCNeaoBaHuii. POCCUIACKNI XypHan racTpo-
3HTEpOJsIOrMmn, renatonornun, kononpoktonorun. 2026. https://doi.org/10.22416/1382-4376-2026-1995-5633

The Role of Hymecromone in the Treatment of Biliary Tract Dysfunction:

A Systematic Review and Meta-Analysis of Clinical Trials
Alexey V. Okhlobystin*, Yulia O. Shulpekova, Oxana Yu. Zolnikova, Vladimir T. lvashkin
I.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: comprehensive assessment of the efficacy and safety of hymecromone in the treatment of biliary tract dysfunction.

Materials and methods. A systematic review and meta-analysis of observational studies (n = 1117) selected from
5 databases (Central Scientific Medical Library, eLibrary, PubMed, Google Academy, Cochrane Library) without re-
strictions on publication date, devoted to the study of the use of hymecromone in patients with biliary tract dysfunc-
tion, including gallstone disease.

Results. During the meta-analysis, it was found that three-week therapy with hymecromone, 1200 mg/day, was
accompanied by a change in pain intensity by —-48.51 mm (95 % confidence interval (95% CI): -56.97...-40.05)
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on the Visual Analog Scale. Improvement in quality of life was observed according to the “Bodily Pain” subscale
of the 36-Item Short-Form Health Survey (SF-36) with a mean increase of 21.69 points (95% Cl: 18.23-25.16). Fol-
lowing three-week therapy with hymecromone, 1200 mg/day, the proportion of patients with abdominal pain relief
was 70.0 % (95% CI: 59.0-81.0), flatulence — 77.0 % (95% CI: 60.0-95.0), bitter taste — 74.0 % (95% CI: 54.0—
93.0). The proportion of patients with improvement of gallbladder motility was 91.0 % (95% CI: 82.0-100.0), and the
proportion of patients with restoration of bile homogenicity was 70.0 % (95 % CI: 43.0-98.0). The proportion of pa-
tients with normal stool frequency increased from 60.0 % (95% CI: 9.0-100.0) to 78.0 % (95% CI: 34.0-100.0) after
3 weeks of hymecromone therapy (1200 mg/day). Monotherapy with hymecromone at doses of 600-1200 mg/day
had a favorable safety profile. The probability of persistent unformed stool after 3 weeks of therapy was dose-
dependent: at the end of treatment, the symptom persisted in 23.0 and 0 % of patients receiving 1200 or 600 mg/day
of hymecromone, respectively.

Conclusions. Course therapy with hymecromone at the full therapeutic dose of 1200 mg/day results in regression
of key clinical manifestations, including biliary pain and dyspeptic symptoms. The drug contributes to the restoration
of gallbladder motility and improvement of bile rheological properties while demonstrating a favorable tolerability
profile. These findings support the pathophysiological rationale for the use of hymecromone in biliary tract disorders

and reinforce its applicability in routine clinical practice.

Keywords: meta-analysis, hymecromone, biliary tract dysfunction, postcholecystectomy syndrome, gallstone disease
Conflict of interests: the authors declare no conflict of interest.
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Bseaeunue

3ab0JieBaHUs JKEJTYHOTO IY3BIPST W KETYEBBIBO/IS-
MUX TyTel SBJSIOTCS 3HAUYMMOI TPOo6JIeMoii 3/IpaBo-
oxpanenusi. COrlacHO pe3yJabTaTaM MeK/IyHapOJIHOTO
uccaenosanus «Global Burden of Disease Study», ox-
BaTbIBaotero ganubie u3 204 crpan, B mepuoa ¢ 1990
o 2021 rr. abcosoTHOe YUCHIO ciyvyaeB 3a60jeBaHIi
JKEJTYHOTO My3bIPs U GUIMAPHOTO TPAKTA YBEJIUIIIOCH
na 60,1 % (c 45,7 go 73,2 MaH uenoBeK), aGCOMIOT-
Hoe uncao cMepreil — Ha 71,7 % (no 131 Toic.) [1].
Jlo6pokavecTBentble 3260J€BAHNS JKENTYHOTO TTY3bIPS
U SKETYEBBIBOSIINX IyTell [UATHOCTUPOBAIU TIPE-
UMYIIECTBEHHO Yy JHI[ B Bodpacre 35—74 mer (wame
B BO3pacTe 55—59 JIeT), pacIpoCTpaHEHHOCTh ObLIa
BbIIlle y >KeHtumH [2].

HecMoTpst Ha TEHIEHIINIO K CHIKEHWIO CTaHapTH-
3UPOBAHHBIX MO BO3PACTy TOKasarteseil 3a60JeBaeMO-
CTU U CMEPTHOCTHU, OKujiaercst, uto K 2035 1. abcoioT-
HOE YHCJO CJAydYaeB 3a00J€BAaHUN SKETUHOTO TTy3BIPS
U JKEeTUEBBIBOIANMX TyTell yBemmuurcs Ha 20,3 %,
ynucao Jer KusHu (CTaHJapTH3MPOBAHHBIX IO BO3-
pacTy), yTpaueHHBIX WM3-3a GOJE3HW, WHBAJIUIAHOCTH
umn npexaespemennoii cmeprn (disability-adjusted
life-years, DALY), Ha 26,1 %, cMepTHOCTD —
Ha 36,9 %. YKasaHHble TEHAEHIMU OOYCJIOBIMBAIOT
HEOOXO0/IUMOCTh PeATU3AINH Psija KJIIOYEBbIX MEp, Ta-
KX KaK YCHJeHWe CKPUHUHTA U paHHee BbISBIEHUE
HAIMEHTOB T'PYIIN BBICOKOTO PHUCKA XUPYPTUYECKOTO
BMEINATEeNbCTBA, BHEAPEHWE AJalTHPOBAHHDBIX PETH-
OHAJIbHBIX KJIMHUYECKUX PEeKOMeHJaIuil, pa3paboT-
Ka ¥ ontuMusanusd 3OQEKTUBHBIX TepareBTUYECKUX
cTparernii, a TakKe KOPPEKIUS MOIUMUITHPYEMbIX
(hakTOPOB puCKa, TAKNX KaK OKUPEHWE W HAPYIIEHUs
muranusa [1].

Cpenn Hanbosiee 4acTbiX OUINAPHBIX 32601€BaHNI
BBIJICJITIOT  OCTPBIH  XOJEIUCTUT, KEJTIYHOKAMEHHYIO

6ose3ab (VKKDB), XOJaHTHUT, AMCKUHE3WIO >KETUEBbHI-
Bozsimux tyreit [3]. Cornacno PuMckoMy KoHCeH-
cycy 1V, dyarnmonampubie paccTpoiicTBa Guin-
ApHOTO TPAKTA, BKJIIOYAS JAUCKUHE3WIO >KEJTYHOTrO
my3pipss wian cunkrepa Opam, TPEACTABISIOT CO-
6011 cocTosiHMST, KOTOPble KINHUYECKN HanboJjee va-
CTO TPOSBJSIOTCS OUIMApPHOIl GOJBI0 W HEe CBS3aHbBI
¢ opranunueckoit narosorueii [4, 5]. duchyukius
JKEJTYHOTO TIY3bIPS ¥ JKEJTUEBBIBOJASIINX MyTel MO-
JKeT TMpOoTeKaTb OeCCUMIITOMHO JUOO TPOSBJSATHCS
9MU30/IaM¥ TONIHOTBI, PBOTHI, CIIACTHYECKOI 6GOJIH,
B3/yTHUs JKMBOTA, M3KOTH WU HAPYIIEHUSIMHU CTYyJIa
[3]. YacTora AMCKUHE3WN KETYEBBIBOASNINX MyTeil
pocruraer 10—20 %, npu s1OoM GOJIEIOT IIPEUMYIie-
cTBeHHO Kenmuubl. [IpakTudecku y 1,/3 manuenTos,
nepeHecnx xoJernucrakromuio Ha ¢oue ;KKB, BbI-
aBasgior puchynkrnuio chuakrepa Onau MO JaHHBIM
UHCTpYMeHTaabHoro ob6cnenoBanus [d]. Ilpm wamnu-
4ecKOM 00CJIe/IOBAHNT CUMITOMBI OTMeYaloT He Goee
yeM y 5 % naiueHTos [3, 3]

Heo6xomnMocTh paHHell AMAaTHOCTHKU  (PYHKITH-
OHAJTbHBIX PACCTPOUCTB OMJIMAPHOTO TpakTa u 000c-
HOBAHHOTO BbI6Opa 3(hPEKTUBHON Tepanuy TPOINK-
TOBAaHA He TOJBKO YXY/IIEHNEM KauecTBA IKU3HU
MAIMEeHTOB, HO M CYNIECTBYIONUM PHCKOM Pa3BUTHS
oprannyeckoii marosornu (BIIOTh 10 GOPMUPOBAHNS
XPOHMYECKOTO BOCIAJICHUS, XOJEJUTHa3a) NpPU JIIH-
TEJIbHOI TIePCUCTEHIIMN U TIPOrPECCUPOBAHNM (PYHK-
IIMOHAJIBHBIX HapymieHuit [6].

B kmHMuYeckoil mpakTuke OCHOBON Tepanuu (yHK-
IIMOHAJIBHBIX HApYIIeHWT OUJIMApHOTO TpPaKTa B TMep-
ByIO Ouepe/lb SIBJSIOTCSI KOHCEPBATUBHBIE METOJIbI,
BKJTIOYAIONNE HEMEIMKAMEHTO3HbIe TOAX0Ibl 1 (ap-
MaKOTEepAINio: CIAa3MOJUTHKHU, IIPeapaTbl ypcoje-
3okcuxognesoit kucaorsr (Y JIXK), HeiipoMomynstopsr,
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AHTU/IETIPECCAHTDI, TIPOKIMHETHKI, HECTePOUHbIE MTPO-
TUBOBOCTIA/IUTENbHBIE TIpenapatbl [4—6]. Bemymas
POJIb OTBOJIUTCS CHA3MOJIUTHYECKUM cpejctBam (ipu-
MEHSIeMbIM B BH/IC MOHOTEPAIMH WM B KOMOWHAIIH
¢ YAXK), uro o0yciaoBieHo ux 3(HEKTUBHOCTDIO
B KyIMMPOBaHUY OGUIMAPHON GOMM — KJIOYEBOTO CHUM-
nroMa  (YHKIUOHAIbHBIX HApPYIIeHuil OUIHapHOro
tTpakTa [6].

Oco6oe MecTO cpean CHA3MOJTUTHKOB 3aHUMAET
TMMEKPOMOH — TPOU3BOJHOE KyMapuHa, [eiicTBre
KOTOPOTO HalpaBjeHO Ha paccriabienne CcOUHKTe-
pa Oman u cUHKTEpa KETYHOTO TTPOTOKA, YTO CIIO-
cOOCTBYET YJYYIIEHUIO OTTOKA JKequn 0e3 BJINSHUS
Ha YPOBEHD KeMYHBIX KucaoT [7, 8]. CemekTuBHOCTD
cnazMoanTueckoro addexra THMEKPOMOHA CBsI3aHA
C TIOBBIIIEHWEM YPOBHS IMKJIMYECKUX MOHOHYKJIEO-
TH/IOB U OKCH/IA a30Ta B TJIQJKOMbIIIEUYHBIX KJETKAX
JKeJTYEBBIBOJISIINX TTPOTOKOB 1 cpuukrepa Ommun [7].
[lonoiHuTeIbHbIE TIPOTHBOBOCHAUTENbHBIE U XOJe-
peTuyecKkre CBOMCTBA Iperapara, a TaKXKe €ro Cro-
COGHOCTb CHUKATh JIMTOTE€HHBIN TIOTEHIIMAT JKETuH,
00ecrieunBaTh PEryJisiifi0 YPOBHS TJIIOKO3bI B KPOBU
U JIUIHAIHOTO OOMEHA OIIPE/ENSIIOT TaTOreHEeTHYECKYI0
000CHOBAHHOCTb TIPUMEHEHUS THMEKPOMOHA B Jiede-
HuM 3a60JeBaHuil GuanapHoro tpakra [5, 8].

C ydYeTroM HAKOIIEHHOTO KJIMHUYECKOTO OIIbITa
[PUMEHEHHsS] TMMEKPOMOHA CYIIECTBYeT HeoOX0/1u-
MOCTb CHUCTEMATHU3AIMH W KPUTHYECKOTO aHaIu3a
UMEIOINXCS JaHHBIX, Kacaonmxcs 3PpQPeKTuBHOCTH
1 6e30TacHOCTH TIperapara.

Ilerp wuccaeaoBaHus MPOBE/IEHNE CUCTEMA-
THYECKOTO 0630pa M MeTaaHa n3a KJIMHWYECKUX WC-
CJeloBaHN /11 0000IeHNA M KOMILJIEKCHON OIeHKU
JaHHBIX 00 3 deKTnBHOCTN ¥ 6e30TACHOCTH THMe-
KpOMOHa B Teparnuu AucyHKIUN OUIMAPHOrO TPAKTa,
B ToM uncye pu JKKDB.

Marepuasa u MeTO/bI

bubanorpadudyeckuii MOUCK KJIMHUYECKUX — HC-
cnenoBanuii  apdexruBHocTH M 6E30IACHOCTU  THU-
MEKPOMOHAa B JieYeHHH OWJIHAPHBIX PACCTPOICTB
6bL1 BbITIOJIHEH B HOsiOpe 2025 1. 6e3 orpaHuveHuii
no gare my6iukanmu (ata MOCTEAHEr0 TOUCKA —
11.11.2025). Tlouck GbLT MPOBEAEH B CIEAYIONHX Ga-
3aX JaHHBIX: 9JIEKTPOHHBII Katanor [lenTpaapHOil Ha-
yuHoit Meauumuckoii 6ubmoreku (IIHMB, https://
emll.ru/), eLibrary (PUHII, https://elibrary.ru/),
PubMed (https: //pubmed.ncbi.nlm.nih.gov/), Axa-
nemus  Google (Google Scholar, https://scholar.
google.com/), Cochrane Library (The Cochrane
Central Register of Controlled Trials, CENTRAL,
https://www.cochranelibrary.com/). /[lna or6opa
myOIUKAINil UCIIOJIb30BAIN MEKIYHAPOIHYIO MOJIENb
PICO(S) [9]:

o [lonyasuus/Patient: nanueHTbl 060UX II0JIOB
B Bospacte or 18 ser ¢ amcdynKImeid OMINAPHOTO
tpakTa (B TOM 4YHC/e AUCKMHE3WEH KEJYHOTO Iy3bl-
P U KEJUEBBIBOASIIMX MyTel, (PyHKIMOHATHHBIM
PACCTPOICTBOM JKETYHOTO My3bIpst MWin CHUHKTEpa

Opiv, XPOHMYECKUM XOJIEITUCTUTOM, JuchyHKIIMen
chuarrepa Ommu, JKKB, mocrxosernucrakroMmmnye-
CKUM CHHPOMOM, GUIHAPHDBIM CJIAJKEM, OMINAPHBIM
MaHKPeaTuTOM );

e Buewamenvcmeo,/ Intervention:  TUMEKPOMOH
B KAuecTBe MOHOTEpANNU WM B KOMOWHAIUU C TIpe-
naparamu Y /IXK 6e3 orpanudenust mpooKuTe I bHO-
CTU TepaIni;

e Cpasnenue/Comparison: MCXOAHOE COCTOSIHUE
JI0 JiedeHus; miane6o; CTaHAapTHAas Tepanus Wil aK-
TUBHBIN KOHTPOJIb;

e Hcxodvr/Outcomes.  IPpdeKTUBHOCTD:  BJIMS-
HIEe Ha BbIPa)KeHHOCTb GunnapHoii (a6moMuHaIbHOL)
6o (110 Bu3yasmbHOW anasorosoit mkame (BAIID)
WU IPYTOI 1IKaJe); Ha MOTOPUKY JKETYHOTO My3bIpst
U JKEJUEBBIBOSIINX IyTel; HA BBIPAKEHHOCTb COIYT-
CTBYIOIIUX CUMITOMOB (JIMCIIENICHsT, W3KOTra, TOPEYb
BO PTY, TOIIIHOTA, PBOTA, B3[yTUE JKUBOTA, METEOPHU3M,
HapyIIeHne CTyJa W Jp.); Ha IapaMeTpbl, XapaKrep-
3YIOIIHE COCTOSTHUE COJEPIKUMOTO KEJTYHOTO MY3bIPS;
HA BBIPAKEHHOCTb CHMIITOMOB JMCHENCHU; HA JUTO-
FeHHOCTD Kesrdn. DBe30macHOCTDb: BJNSHIE HAa YaCTOTY
HE)KeJIaTeTbHbIX SIBJEHUN, B TOM YHCJE HA YaCTOTY
601 B JKMBOTE, HAPYNIEHWH CTyJa, 4acTOTy OCJIOXK-
nennii JKKB;

e Tun uccredosanuii / Study design: wuwrep-
BEHI[MOHHbIE PAHJOMHU3MPOBAHHBIE KJIMHUYECKHE VIC-
CJIE[IOBAHUSI;,  TIPOCIIEKTUBHBIE, PETPOCTIEKTUBHbIE — Ha-
6mofatenbibie  (HEMHTEPBEHIIMOHHbBIE) HMCCAEOBAHMS
adpextnsHOCTN GezonmacHocT n (M) TIEPEHOCUMOCTH.

[TouckoBoii crTpaterueit O6bLIO  TPELYCMOTPEHO
BKJTIOUEHME WCCJIE/IOBAHUI, OMyOIMKOBAHHBIX HA PyC-
CKOM U aHIJINHCKOM s3blKax. B KauecTBe KJIIOYEBBIX
COB B Xozie OGuOINOrpadudeckoro MOMCKa WCHIOJIb-
3oBas: «ruMekpomon» OR  «4-merunymbGesinde-
por» (hymecromone OR 4-methylumbelliferone);
«Opecron» (Odeston); «biliary tract disorder OR
biliary tract disease OR biliary tract dysfunction OR
gallstones OR biliary dyskinesia OR biliary tract
dysmotility OR post-cholecystectomy syndrome OR
functional biliary pain OR functional biliary disor-
der OR chronic cholecystitis OR biliary pain».

Vckmiouanuch JTOKIMHUYECKIE UCCIEIOBAHII, MYy-
OIMKAIMK ¢ yvacThueM Jieteil B Bo3pacre g0 18 jer;
¢ yyactieM 6epeMeHHbIX WM KOPMSIIIUX TPY/bIO JKeH-
IINH; MCCIEIOBAHS, B KOTOPBIX TAllHEHTaM THUMEKPO-
MOH Ha3HAYaJIH B COCTaBe KOMOMHUPOBAHHOII Tepanum
(3a nckmouennem npemaparos Y JIXK); uccremgopanus
dapmakoskoHoMuueckoii 3(pHEKTUBHOCTH WU JIN3ali-
Ha «CJIy4all — KOHTPOJIb»; CUCTEMATHYECKIE 0030PbI
U MeTaaHaJ u3bl; MyOJUKAIMKU C HENOIHOI nHbopMa-
1ell; myOJnKaluy B BUE TE3MCOB HAYYHBIX MEPO-
npusThii (KOHIPECCOB, CHE3/I0B, CUMIIO3MYMOB, KOH-
epermmii).

Ot6op my6auKaIWii, BKJIIOYEHHBIX B CHCTEMATH-
YecKUil 0630p W MeTaaHaJIu3, TPOBOJIUJICI B COOT-
BETCTBUM C MOJOXKEHUSIMU MEeXJIYHAPOIHOrO CTaH-
JlapTa  METOJIOJIOTHH  CUCTEMaTHYecKuX  0030POB
u Meraanam3oB PRISMA (Preferred Reporting Items
for Systematic Reviews and Meta-Analyses) [10].
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Google Scholar: 25

Cochrane Library: 30

Y
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{ WcknioyeHHble nyonukawuun: 86 J

v
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MCKNKYEHHBIE NYONUKaLMK: 13

- HENOAXOAALME KOHEYHBIE TOUKM: 5

v

- oG30p: 1

MonHOTEKCTOBbIE NYONUKALWKM, OLEHEHHBIE HA NPUEMMNEMOCTL. 20

- HEMOAXOAALLEE NPEACTABNEHWUE AaHHbIX: 1
- HECOBNAAAKME LWIKAMNBI/CPOKMA OLEHKW KOHEYHBIX

|

¢ > | Touek: 6
BrntoueHHble nyGnukaLun: 7
Pucynox 1. [Inarpamma PRISMA fis BKIIOYEHUS WCCIeI0BAaHUT

Ha ocHoBe ykazaHHbBIX Bblllle KputepueB 6ubanorpa-
(udeckuii MOMCK OCYIIECTBJSAICH JABYMS PelleH3€eH-
TaMM C MOCJEAYIONUM U3BJIEYEHUEM [AHHBIX U3 ITy-
6MKanuii. IJTarbl OUCKA U OTOOpA UCCJeOBAHUI
otpaskenbl B 610k-cxeMe PRISMA (puc. 1).

OO6muit pucK CUCTEeMaTHYeCKO# OMUOKN B IyOIn-
KallsIX, BKJIIOYEHHBIX B aHAJM3, HE3aBUCHUMO Olle-
HUBAJICS JIByMSI HCCJEIOBATEJNSMU C TPUMEHEHUEM
MeTo10IOrHYecKoro MHAEeKca [l HepaHIOMU3HPO-
Bannbix uccregosanmii (The Methodological Index
for Non-Randomized Studies, MINORS) u3 8 myn-
KTOB. Kpurtepun, mo KOTOPBIM TIPOBOJIWIN OIEHKY
(o1 0 710 2 6a/I0B), BK/IIOYAIH: <YETKO OIIpe/ieJeHHast
LIeJb  MCCJIEJI0BAHUS»; <IIOCJIE/OBATENIbHOE BKJIOUE-
HU€ TAIUEHTOB»; <«IIPOCHEKTUBHBIA COOP HAaHHBIX»;
«KOHEYHbBIE TOYKH, COOTBETCTBYIOIIHME €U HCCJIeI0-
BaHUSI»;, <«HE3aBUCHMasl OIIEHKAa KOHEYHBIX TOUYEK»;
«Iepuojl HaOJIOZIEHNs, COOTBETCTBYIONIMN II€JU HC-
CJIeIOBAHUS»; «IIOTEPH TIPH HAGIIOJEHUNY; <IIPOCIIEK-
TUBHBII pacueT pazMepa BbiGopKu» [11].

Craructuueckuii aHaau3 OblI TPOBEJEH € UC-
HOJIb30BAHMEM CTATHCTUYECKOH mporpaMMbl R (Bep-
cuga  4.4.2). Hacrosmuii MeTaaHa/Ju3 BBIIOJHEH
Ha OCHOBE arperupoBaHHBIX JaHHBIX OIMyOJMKOBAH-
HBIX MCCJIE[OBAHMUIA.

Konuuecmesennvie Koneunvle mouku

OddeKT paccUnThIBAIM KaK CPEJHION Pa3HUILY
(mean difference, MD) Mexay WMCXOQHBIM YPOB-
HEM ¥ COOTBETCTBYIONIEH HeJenell uccae0Banus.
Pesyabrarer npegcrasisiiu B Buge MD u 95%-woro mo-
BeputesbHoro unrepsaia (95% JIM). OrpunartebHble

3HaueHuss MD wuHTeprnperupoBauch Kak CHUXKEHHE
BoIpaskeHHocTn Gosn (ysyuineHue).

Kamezopuanvnvie Koneunvie mouxu

Jlis Kask[0ro MCC/IeJ0BaHUS  OLEHUBAJIN  JIOJIIO
nanueHToB ¢ coObiTreM. OGOOIIEHHYIO OLEHKY TIPe/-
craBsin Kak cymmapuyio gomo (%) w 95% JIU.
Pacuer orHOcuTebHBIX Mep apdekra, TakuX Kak OT-
HocutenbHbi puck (risk ratio, RR) / orHomenme
mancos (odds ratio, OR), He mpuMeHsICA, IOCKOJIb-
Ky OTCYTCTBOBAJIa CONOCTaBUMAas KOHTPOJIbHAS IPyII-
ma B OIy6JIMKOBAHHBIX MCCJIEJOBAHUSIX.

Modeav memaananusa u 0bsedunenue pe3yivmamos

O6wbennHenne a(pdEKTOB BBINOTHAIN C HCIOIb30-
BaHUEM MOJIEJIH CIYYaiiHbIX a(P(PeKTOB, YTO TTO3BOJISET
YUUTBIBATh MEKICCIIE0BATEIbCKIE PA3ININsl MCTHH-
Hbix a¢dexto (pasauunsa B NONyIANUAX, AU3aiiHe,
MeToziaX u3MepeHust u T. 1.). VITorosbiii addext Bbl-
YUCJISIN KAaK B3BEIIEHHOE CPe/IHEee MH/IMBH/YATbHDIX
OIIEHOK, TJIe Beca OIPEeAesSINCh JUCIepcuell BHYTpU
NCCIIeJOBAHNS W OI[EHKON MEXKNCCIIe0BATEIbCKON
JIICTIEPCHH.

Ouenxa zemepozennocmu u coz1aco8aAHHOCMU

leTeporeHHOCTb MEXIY MCCIEIOBAHISIMU OllEHUBA-
JI TI0 CJIE/LYIONMM 110Ka3aTelIsIM:

1> — OIleHKa MEKHUCCJIeI0BATENbCKON JIUCTIEPCHH
(rereporenHoct uctuHHOTO A herra);
I — pnons o6uieii BapuaGebHOCTH, 00YCJIOBJIEH-

Has MCTUHHOHM TeTeporeHHOCTbIO, a He CJaydYaillHON
OIINOKOIT;

Q-xpurepuil U COOTBETCTBYIOIlee 3HAUEHWE p —
OOTIIIT TECT HAJIMYUST TeTEPOTeHHOCTH.
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Ipedcmasaenue pesyivmamos

PesynbpraThl MeTaaHa/N3a BU3YAJTU3NPOBAIN C HC-
MOJIb30BAHUEM <«JIECHBIX TPAapUKOB», TAe IS KaK-
JIOTO  WCCJIeJIOBAHMST TPUBOAWIN OlleHKY addekra
¢ 95% I, a takske CyMMapHYIO OIIEHKY [0 MOJEJH
caydaitibix a¢¢exToB.

Pe3yabTaTbl

B anaym3 6bLan BKJIIOYEHbI 7 HAOJIIOLATEIbHbBIX KC-
caegosanuit (n = 1117), nepuos HaGMIOJEHUS B CPe/l-
HeM coctaBua 21 menp (MakcuMmanabHo 710 90 1mHEN).
Tepanuio ruMEKPOMOHOM B MOHOPEKUME B CYTOUHOI
nose 600 mr (mmostoBMHHAS 703a) Ha3HAUAIN B OGIIEH
caoxkaocTH 283 marmmentaM, B go3e 1200 mr (mosHas
noza) — 834. Bxuouaanch onmy6JUKOBAaHHDBIE pe-
3YJIbTAThl MCCAEIOBAHWIA, a TaKKe ISl UCCJAeTOBAHMI
A.B. Oxuno6pictuna u coast. (2019, 2021) [12, 13] —
JIOTIOJIHUTE/IbHbBIE JJaHHbIE U3 IPUIOKEHUN K OT4eTaM
0 KJIMHUYECKNX HccaenoBanuax (HeomyOaMKOBaHHbIE
pannbie) [14, 15]. B Tabaune 1 cyMMUpPOBaHbI OCHOB-
HbIe XapaKTEePUCTUKK WCCIEMOBAHNN, B TOM Yncje 06-
mas oleHka cucreMarnueckoil ommn6ku 1o MINORS.
Cpem TIpoaHAM3UPOBAHHBIX IyOJUKAIMI HE BbI-
SIBJICHO MCCJIE/IOBAHUI, B KOTOPBIX CYyMMAapHBbIH OaJui
no mrkane MINORS cumxanca 6onee uem na 50 %
OT MaKCHMaJbHO BO3MOKHOTO. MakcuMasibHas CyM-
MapHnas orerka (16 6aI0B) He yCTaHOBJIEHA HU IS OJ1-
HOW M3 MyOIMKAINi, YTO CBSI3aHO TPEUMYIIECTBEHHO
C OTCYTCTBHEM OIMUCAHUS MPOIEAYD MPUMEHEHUs CJIe-
[IOTO MeTo/la U pacueTa pasMepa BbiGopku. HecMorps
Ha OTCYTCTBHE KpaliHe HU3KNX IoKa3aTesell 1Mo HIKaJe
MINORS (cpeanss o6mas onenka — okosao 10 Gan-
JIOB), BBISBJIEHHBIE METOOJIOTHYECKUE OrPAHIICHIST
He TO3BOJIOT MOJHOCTHIO UCKJIIOUUTh HaAU4yue oOIre-
TO PUCKA CUCTEMATHYECKOTO CMETIEHTS.

Aphexmusnocmo mepanuu

J171s1 TIOBBITIEHNST COMOCTABUMOCTH JTAHHBIX M3 Pas-
JINYHBIX WCCJIEAOBAHUI BpEMEHHbIE TOYKU OIEHKH
napamerpoB, Gnuskne 1o cpoxy (3 wam 4 nenenn),

ObLTH 06BbenHeHbl, orleHku 6oau o BAIIL npusene-
ubl k egunoMy dopmary 100-MusInMerpoBoil MIKaJIbL.
Meraanann3 BKJIIOYaJa OleHKY 2(PEKTUBHOCTU THMe-
KpoMOHa B cyTouHbIX go3ax 600 n 1200 mr. B memax
ONTUMU3AINE 00beMa PYKOIUCH B HACTOSIIEH pabo-
Te JIeTAJTbHO PACCMATPUBAIOTCS PE3YJIbTAThl aHATHM3A
[ 10361 ruMekpomona 1200 mr/cyt (MakcuManbHast
CyTOYHas J103a), KOTOpasi WCIOJAb30Balach B 00Jb-
HIMHCTBE BKJIIOYEHHBIX HCCJAEOBAHUI, C TMEPUOIOM
HaOo/IeHns 3 HeJeJn, YTO COOTBETCTBYET CTaH/AApT-
HOW JITUTENbHOCTH Kypca TePArui THMEKPOMOHOM.

JIMHaMUKy WHTEHCUBHOCTH abpoMuHanbHON (Guim-
apHoil) Goam 1pu ouenke mo BAIIl ma ¢one Tpex-
HeJIeIbHON Teparuy r'MMEKPOMOHOM OIIEHWJIM B XOjie
3 ucciaenosanuii [16—18]. Ilo maHHBIM MeTaaHaJIN3a,
nedenue ruMekpomonoM (1200 wmr/cyt) comnposo-
JKIATOCH CYIIECTBEHHBIM CHUKEHUEM BBIPAKEHHOCTH
6011 — Ha 48,51 MM OT McXomaHBIX 3HaueHuil (OueHb
BBICOKASI TETEPOreHHOCTh MEXKIY HCCAETOBAHUSIMU:
© = 55,16; I* = 99 %; O = 198,08; p < 0,001) (puc. 2).

[To pesysnbraTam MeTaaHanusza 3 WCCJIeJOBAHUI
[12, 17, 18] repamus rumexkpomonom (1200 mr/cyT)
XapaKTepu3oBajiach TOJOXKUTEJbHON JUHAMUKON Ka-
4eCcTBa JKU3HMU 110 JAHHBIM IO/IIKAJIbI « VIHTEeHCHBHOCTD
60> KPAaTKOTO  ONPOCHUKA  KAvyecTBa  KU3HU
u3 36 nynkros (36-Item Short-Form Health Survey,
SF-36). VYBenuyeHue OIIEHKM KadecTBa JKU3HU CO-
crapuio 21,69 Oamia, dYTO OTpaskaeT CHUKEHUE
BJANSTHUSL GOJIM HA TIOBCEIHEBHYIO AKTHBHOCTD MAIU-
eHToB Ha (oHe severuss (OYEHD BBICOKAS TETEPOTeH-
HOCTb MeK1y ucciefnoBanusyu: 1> = 8,9; I = 95 %;
Q = 43,83; p < 0,001), (puc. 3).

CorslacHo 00beJMHEHHBbIM JaHHBIM CceMu HaOJI0-
jarejbHbIX uccaenoBanuii [12—15, 17, 18, 20] cpe-
1 TIAIIMEeHTOB ¢ aGJoMuHa/IbHON O6oJiblo Ha QoHe
MPOBOJIUMON  Tepauu TUMEKPOMOHOM B CYTOYHOI
no3ze 1200 Mr kynupoBaHue CUMITOMA JOCTUTAIOCH
B 70,0 % cayuaes (HM3Kas TeTEPOrEHHOCTb MEKLY
nccaegoBanuamu: 2 = 0,01; 12 = 1 %; Q = 9,94;
p = 0,041), (puc. 4).

WccnepoBaHue

Jcpcpekr [95% OM]

Hepcecos A.B., 2021 = -40.00 [-41.37, -38.63]
BapbiwHukosa H.B., 2021 -51.72 [-53.75, -49.69]
Hukute ., 2023 —— -53.84 [-55.37, -52.32]
ScpcpexT (Mogent cnyyaiiHbix adpcpekToB) -48.51 [-56.97, -40.05]
[ I T I T |
-60 -55 -50 -45 -40 -35

BHyTpurpynnoBoii cTaHapTUsMpoBaHHbiii achdexT

Pucynox 2. [lunamuka nuaterncuBHoctu 6Gosu o BAII vepes 3 Hemenn tepannm THMEKPOMOHOM B J[03€

1200 mr/cyT («ecHoii Tpauks)
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WccnepoBaHue AdppekT [95% OU]
BapbiwHukosa H.B., 2021 —_— 22.67 [21.14, 24.20]
Oxno6bicTH A.B., 2019 —_— 18.24 [16.80, 19.68]
Hukutun WU.T., 2023 et 24.10 [23.13, 25.07]
ekt (Moaenk criyyanHbIX 3 heKToB) 21.69[18.23, 25.16]
[ I I I I 1
16 18 20 22 24 26
BHYTpUrpynnoBol cTaHaapTMspoBaHHbIA 3 ekt

Pucynox 3. /lunamuka xauectsa :xkusan (mogmxkana «Varerncusrocts Gomm» SF-36) uepes 3 negenn tepa-
M rUMeKpoMoHOM B go3e 1200 mr/cyt («iaecHoil rpadpuk»)

WccnegoBaHue n N Oona  95% OWU Bec
BapbiwH1koea H.B., 2021 21 40 . 0.52 [0.36;0.68] 21.3%
Bopawni 4.C., 2021 13 16 : 0.81 [0.54;0.96] 17.6%
Huiutun W.I., 2023 60 77 0.78 [0.67;0.87] 28.6%
OxnobelcTuH A.B., 2019 16 26 0.62 [0.41;0.80] 18.0%
OxnobeIcTUH A.B., 2021 10 13 0.77 [0.46;0.95] 14.5%

AdhekT (Mogennb cnyvanHbix adpexros) 120 172 0.70 [0.59; 0.81] 100.0%

[ T T T T 1
04 0.5 0.6 0.7 0.8 0.9

Oons

Pucynox 4. Yacrora kynupoBanust aGIOMIHAIBHOI 60Ji Ha (hOHE TTpreMa ruMekpoMona B j1o3e 1200 mr/cyr
(«siecHoil rpaduk»)

WccnegoBaHue n N Oona 95% OW Bec
BapelwHukosa H.B., 2021 19 20 . 0.95 [0.75;1.00] 56.0%
Hukutun W.T., 2023 31 36 . 0.86 [0.71;0.95] 44.0%
AdpexT (Mogens cnyvyanHbix apipertos) 50 56 * 0.91 [0.82; 1.00] 100.0%
T T 1

I !
0.75 0.8 0.85 0.9 0.95

Hons

Pucynox 5. Yactora BOCCTAHOBJIEHUSI MOTOPUKH SKEJTYHOTO T1y3bIPsi Ha (POHE MpreMa THMEKPOMOHA B 03¢
1200 mr/cyt («ecHoii Tpaduks)

Biusgnne ruMeKpoMoHa Ha IOKasaTennm cokparu- cocrasmaa 91,0 % (Hu3Kas reTeporeHHOCTb MeKIy UC-
TEJBHON CIIOCOGHOCTM KEJYHOTO Ty3bIpsi, a Takxke caegoBanusivu: 2= 0; [2=0%; O =1,39; p = 0,239),
OJ/IHOPO/IHOCTD JKeJIYU OLIEHUJIM B XOJIe /IBYX UCCJEN0- JIOJIsI MallMeHTOB C BOCCTAHOBJIEHMEM OJ/IHOPOJHOCTU
pannii [17, 18]. Tlo o6beanHeHHBIM JaHHBIM 01 Ta- skemun — 70,0 % (HU3Kas reTeporeHHOCTh MEKLY
I[HEHTOB C BOCCTAHOBJIEHHEM MOTOPHMKH KeJIYHOTo Iy- wuccaepoBanusmu: 12 = 0,03; I? = 1 %; Q = 4,72;
3pipst (110 laHHBIM yJIbTPa3ByKoBoro uccieposanus) p = 0,03), (puc. 5 u 6).

59 Poc xypH ractposuTepoJ renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)



www.gastro-j.ru OpurnHaibhbie ncceaegoBanms / Original articles

WccnegoBalune n N Dona  95% OW Bec

BapeiwHukosa H.B., 2021 11 20 . 0.55 [0.32;0.77] 44.6%

HUKATHH W.T, 2023 29 35 ——J— 083 (066093 554%
Ad ekt (mogennb cnyvanHbix 3cpextoB) 40 55 * 0.70 [0.43; 0.98] 100.0%
| | | | | |

04 05 0.6 0.7 08 089

Oonsa

Pucynox 6. Yacrora BOCCTAaHOBJIEHHSI OJHOPOAHOCTH >KeJqun Ha (hOHE HpHeMa THMMEKPOMOHA B [103€
1200 mr/cyt («JecHoii rpaduks)

Taxoxe Oblia BBINOJTHEHA OIEHKA BJMAHUS TPEX- Ha pucynke 8 npejcrasieHbl o6be/JUHEHHbIE JaH-
HegenbHol Tepamun tuMekpomMonoM (1200 mr/cyt)  mbie [17, 18, 20] 4acTOThI KynIUpPOBaHUST TOPEYHN BO PTY
Ha CHUMIITOMBI, COIYTCTBYIONMe AUCYHKIUN Ounuap- uepe3 3 HeAead IPUMEHEHUs TMMEKPOMOHA, IOKasa-
HOoro Tpakra. Ilo pesysbraraM aHajmsa [IBYX HCCJIe- Tesb coctaBui 74,0 % (HU3Kas reTepOreHHOCTh MEXKIY

posanuii [17, 18] mosst mammeHTOB ¢ KymmpoBanumeM —wucciepoBanusmu: > = 0,02; I? = 1 %; O = 6,84;
MereopusMa passsiiach 77,0 % (uHuskast rereporeH- p = 0,033).

HOCTb Meskay uccaepoBanusmu: t> = 0,01; 12 = 1 %; CorlacHO arperupoBaHHBIM JJAHHBIM JIBYX HCCJIE/I0-
O = 4,32; p = 0,038), (puc. 7). Bauwuii [ 16, 19] 1o Hauana severus y 60,0 % nanueHTos,
WUccnepoBaHue n N Oona  95% OWU Bec
BapuiwHukosa H.B., 2021 27 40 . 0.68 [0.51;0.81] 44.6%

HUKUTHH ., 2023 53 62 —— I o085 [074093 554%
AdppexT (Moaens cnyyanHbix agpektos) 80 102 *— 0.77 [0.60; 0.95] 100.0%
[ T T 1

0.6 0.7 0.8 0.9

Oona

Pucynox 7. Yacrora Kynuposanusi MereopusMa Ha Qome npuemMa ruMekpomona B go3e 1200 mr/cyr («aec-
HOIl TpaduK»)

Wccnepoeanune n N Oona  95% OU Bec
Bapbiwxukosa H.B., 2021 25 36 —.‘_ 0.69 [0.52;0.84] 40.3%
Bopaux 1.C., 2021 1 3 i 0.33 [0.01;0.91] 10.5%
Huurun T, 2023 67 78 . —JJ}- o086 [076;003] 49.2%
AddekT (Mogens cnyvanHbix acddexktos) 93 117 —*— 0.74 [0.54; 0.93] 100.0%

I T T 1

0.2 0.4 0.6 0.8

Oonsa

Pucynox 8. Uacrora KymupoBaHus ropedn Bo pry Ha ¢one mpueMa ruMekpomona B go3e 1200 mr/cyt
(«necnoii rpadpuk»)
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WccnepoBaHue n N

MuHywkud O.H., 2024 15 15
Hepcecos A.B., 2021 337 606

ekt (Mogens cnyyvanHbix addekros) 352 621 —-—*— 0.78 [0.34; 1.00] 100.0%
[ I T I I T 1

Oona  95% OU Bec
i— 100 [078;1.00 49.6%
E B : 056 [0.52;0.60] 50.4%

0.4

0.5

0.6 0.7 08 0.2 1

Oons

Pucynox 9. Yacrora HOpMaJIbHOrO cryia Ha (one
rpadur»)

BKJIIOUEHHBIX B WMCCJIEIOBAaHUsS, OBLT OTMEYEH HOP-
Masbhbiit ety (95% JIM: 9,0—100,0). Yepes 3 ne-
JieJIn TIpUMEeHeHust ruMekpomMona B go3e 1200 mr/cyr
nokasaresib ygeawmanicsa g0 78,0 % (#mskas rerepo-
reHHOCTb MesKy uccaegoBanusmu: > = 0,1; I? = 1 %;
O = 85,69; p < 0,001), (puc. 9). Takum oGpasom,
MPOBOIUMAsST Tepamusi TUMEKPOMOHOM COTIPOBOXKIA-
Jlach HOpMaJ3alueil cTysia y manueHToB ¢ JuchyHK-
et GUINApHOTO TPAKTA.

Besonacnocmv mepanuu

[To maHHBIM BKJIIOYEHHDBIX B aHAIN3 KIMHUYECKUX
HCCIeIOBaHNl  TpexXHe/leJibHAsE MOHOTepalns TuMe-
KPOMOHOM B moJjoBuHHOK (600 Mr/cyT) mim mosHoi
(1200 wMr/cyr) mose xapakTepusoBajach Gaaronpu-
ATHBIM  1popusieM  6e30TacCHOCTH, TOSIBJI€HUS] HO-

npuemMa rumekpomona B gose 1200 mr/cyr («aectoit

HesKeJaTebHbIX peakiuii (B TOM 4ucse co CTOPOHBI
napaMeTpoB KJIMHUKO-Ta00pPaTOPHBIX MCCJIe0BaHMUIT)
He 3apeructpupoBasn [12, 15—20]. ¥ mnaruenron
C KaMHSIMH B JKEJYHOM ITy3bIpe He ObLIO 3aperucTpu-
POBAHO HU OJHOTO CJlydas Pa3BUTHUS SKEMTUHON KOJUKH
[16, 19], nmepeHocuMOCTb TEpAIK BO BCEX UCCJE0BA-
HUSAX OLIEHUBAIM KaK OTJMYHYIO UJIH XOPOIIYIO.

[To o6beIMHEHHBIM JAHHBIM U3 JIBYX UCCJIEI0BAHUI
[16, 19] cpenu nanmeHTOB € Uapeeii 10 Havaaa Tepanum
Ha (oHe Jredennst ruMeKpoMoHoM B j1o3e 1200 mr/cyT
cumnroM coxpansiacsa B 23,0 % (179/608) ciayuaes
(HM3Kas TeTepOreHHOCTh MEXKIAY HCCAEJOBAHUSAMU:
©=0,02;1?=0%; Q=187 p=0,171). Ha done
npuemMa ruMeKkpoMoHa B go03e 600 Mr/cyr ciydaeB
coxpaHenus amapen He BbiaBiaeHo (0/76 (0,0 %);

BBIX K100 WM KaKUX-JM0O0 KIUHUYECKU 3HAUUMbIX  HHU3Kas

TeTEePOreHHOCTb MEXK/1Yy MCCJIEeIOBAHUAMMN:

WccnepgoBaHue n N Oona  95% OW Bec
MuHywkuH O.H., 2024 0 2 : 0.00 [0.00;0.84] 23.7%
Hepcecos A.B., 2021 179 606 ; l 0.30 [0.26;0.33] 76.3%
Appekt (Mopens cny4vaiHbix apdekros) 179 608 * 0.23 [0.00; 0.47] 100.0%
I T T T 1
0 0.2 04 0.6 0.8
a ona
WccnepoBaHue n N Oona  95% OU Bec
MUHYLWKKMH O.H., 2024 0 2 , 0.00 [0.00;0.84] 0.2%
Hepcecos A.B., 2021 o 74} 0.00 [0.00:0.05] 99.8%
Adpekt (Monenb cnyyanHbix acgektos) 0 76 ) 0.00 [0.00; 0.02] 100.0%
f T T T 1
0 02 04 06 0.8
6 Honga

Pucynox 10. Yacrora coxpanenus quapen Ha (pore npueMa rumekpomona B go3se 1200 (a) wmu 600 (6) Mr/cyT

(«aecnoit rpadu»)

54

Poc xypH ractposuTepoJ renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)




www.gastro-j.ru

Opurunasbhbie uceaepoBanust / Original articles

=002, 1?=0%; Q=0; p=1), (puc. 10). Takum
o6pasoM, auapesi HOCWJIA JI0303aBHCHUMBIH Xapakrep
OpY MOHOTEPAIN TUMEKPOMOHOM, 4YTO MOKET ObITh
00yCJIOBJIEHO yBeJUYEeHHEM oObeMa  IMOCTYMaloIiei
B KUIIEYHUK JKEJTUN.

Oocy:kaenne

OCHOBHOI 11eJibl0 HacTosilielr paboThl Oblia KOM-
miekcHas orenka agdekTuBHOCTH U 6E301ACHOCTH
MMEKPOMOHA B Tepaluy MaleHTOB ¢ JAUChYHKIHU-
eil GuamapHOro TpakTa. B KosmuecTBeHHbBI aHAINU3
BKJIIOUEHDBI JIAHHbIE CEMU KJIMHUYECKUX MCCJIe/[0Ba-
HUIl; TIPH 3TOM M3-32 PA3HOPOIHOCTH MCHOJIb3YEMBIX
METO/IOB W IIKaJ OIIeHKH TapaMeTpoB 3(hGhEKTUBHO-
cTi U 6e30MacHOCTH, CPOKOB HAGJIOJEHUS B aHAJNU3
OT/IEJIbHBIX KOHEYHBIX TOYEK ObLJIO BKJIOYEHO Orpa-
HUYeHHOe KOJIMYeCTBO HcciefoBaHuii. B pesynabrare
MIPOBEJIEHHOTO METaaHaJN3a MOKA3aHO CYNECTBEHHOE
CHIKEHHNE HMHTeHCHBHOCTH Ommapnoil (aGmoMmHaIb-
HOi1) Gonm, a Takke yBesmdenuwe Ha 70 % gosu mna-
IIMEHTOB C KyIHMpoBaHWeM OoJin B XUBOTe Ha (oHe
KypCOBOTO TpHeMa TIUMEKPOMOHA B TIOJHOW [103€
(1200 mr/cyr). Itn addekTsl coraacyioress ¢ Mexa-
HU3MOM JIEHICTBUSI TIPerapaTa, KOTOPBIi 3aKJII0YaeTCs
B CEJIEKTUBHOM CHA3MOJUTHYECKOM JIeliCTBUM, Ha-
[IPABJIEHHOM WCKJIOUUTEJbHO HA KETYEBBIBOSIINE
MyTH, YTO HPUBOJAUT K YCTPAaHEHWIO (DYHKIMOHATD-
HOTO TIPENSITCTBUSL OTTOKY Keun — hakTopa, Ipo-
BOIMPYIONIEro GuanapHyio 60Jib, COTIacHO PuUMCKUM
kputepusMm IV [4]. DddexTuBHOCTD THMEKPOMOHA
MO/ITBEPIK/IEHA KAaK B MOHOTepaInuu, Tak W IPHU CO-
BMecTHOM mpuMeHennu ¢ tpernaparamn Y /XK. Tak,
B CPABHUTEJIbHBIX OTEYECTBEHHDBIX MCCJIE0OBAHUSX JI0-
6aByienne ruMekpomona K Y /[XK B Teuenue 3 Hemenb
COITPOBOXKIAJIOCH 00Jiee BBIPAKEHHBIM KyTIHPOBAHIEM
a6IOMUHATBHON GOJIM Y TAIMEHTOB € XPOHUYECKUM
G6eckaMeHHbIM xomenucturoM (n = 368) mmm Gummap-
HBIM caamkeM (n = 42) 10 cpaBHEHMIO C Tepamuei
YIXK B mounopexkume [21, 22]. Ilpu srom mnpume-
HeHUe TUMEKPOMOHA B T0JHOI g03e (1200 mr/cyt)
OPUBOAMIO K OoJiee BBIPAKEHHOMY KJIMHUYECKOMY
adexTy, KOTOpBI NPOSBIAICcS B 06oJiee 3HAUNMOM
BJIUSHUN HA OUIMAPHYIO 0OJb W CUMIITOMBI JUCIIEN-
cun [13, 16, 20, 22]. Kpome Toro, B Xo/ie MeTaaHaJIN-
3a OTMEYEHO yJyyllleHWe KavyecTBa KU3HU MAIMEeHTOB,
OTPaKEHHOE B YBEJIUYEHUN TOKA3ATES IO/IIIKAJBI
«WurencuBnocts 60> onpocHuka SF-36. Iro noj-
TBEPIK/IAET HE TOJIBKO 3P PEKTUBHOCTH CUMIITOMATHYE-
CKOTO [IefiCTBUA TIpenapara, HO W KJIWHUYECKYIO 3Ha-
YUMOCTb TepareBTUYecKoro addeKrra TMMeKpoMOHa
B YJIy4YIIIEHUHU TTOBCEHEBHON aKTUBHOCTH MAIUEHTOB.

B pesysnbrare ananmsa oTrMedeHa BBICOKas Id-
(eKTUBHOCTD TUMEKPOMOHA B BOCCTAHOBJIEHUH O/
HOPOJIHOCTH JKEJYU, YTO UMEeT KJIOUeBOe 3HAaYeHue
U1 TpopUITakTUKY JUToTeHe3a. HeoqHopoaHyo aXo-
renHyio skeqyb (GUIMapHBIA ClagxkK), BBISBISEMYIO
mo maHHbM Y3V, paccMarpmBaioT Kak HadaJbHYIO
craquio JKKB. B OGoabimuHcTBe ciyuaeB Ousmap-
HBII CJIQJIPK HOCUT GeCCUMITOMHBIN XapaKTep U 4acTo

(okomo 60 % ciydyaeB) pasperiaercs 1mocjie ycrpaHe-
HUS TATOTEHeTHYeCKUX (haKTOPOB, OJHAKO €ro Ha-
JINYUe TAaKyKe CONPSIKEHO C PHCKOM PA3BUTHUSI OCTPOTO
MAHKPEATUTa, HEKAJIbKYJE3HOTO XOJIEIUCTHTA, OCTPOTO
XOJIAHTUTA WJN JKeauHoi Kosmku [23, 24]. Cpenn dax-
TOPOB, TIPEJIOTBPAIIAIONINX CEIUMEHTAINI0 KOMITOHCH-
TOB JKEJIYM, MOKHO BBbIJEINTb HAJIMYNE Y TUMEKPOMOHA
XOJIEPETHYECKOTO JIEHCTBUS €O CIMOCOGHOCTBIO TIPE[Ty-
IPEKIATh KPUCTAIM3AIMIO XOJIECTEPUHA, a TAK)Ke BJIU-
SHUE HA MOTOPWKY KEJYEBBIBO/ISAIINX ITyTel, oOecredn-
BaroIee MOTHOIIEHHOE OTIOPOKHEHNE JKEeJTUHOTO TTy3bIpPs.
[lanHasi maToreHeTHYeCKas B3aUMOCBSI3b TTOJITBEPIK/IA-
ercsl pe3yJbTaTaMi HACTOSIIEro aHaiu3a: Ha Qone Te-
panuu TUMEKPOMOHOM YCTaHOBJICHA HE TOJBKO BBICO-
Kas yacToTa HopMajusauuu peojornu skeadn (70,0 %),
HO U BOCCTAHOBJICHHWE COKPATUTEJBbHON (DYHKITUU KeJrd-
HOro Ty3bIpst Gosiee ueM y 90,0 % marmeHToB, 4TO TI0-
3BOJISIET PACCMATPUBATh TUMEKPOMOH Kak a(p(eKTUBHOE
CPEJICTBO /TSI KOMILTIEKCHOTO BO3/IEHCTBIS HA KJIIOUYEBbBIE
MEXaHU3MbI GUINAPHOTO JIUTOTEHE3A.

YcraHoB/ieHHAas B XOj/le HACTOsIIell paboThbl BbICO-
Kast 3(PeKTHBHOCTD IPUMEHEHNST TIMEKPOMOHA B TIOJI-
Hoit goze (1200 Mr/cyT) B OTHOIIEHMM CONYTCTBY-
IOIIX CHMIITOMOB ANCHYHKINN OUINAPHOTO TPaKTa
(kynupoBaHue MeTeOpU3Ma, TOPEYH BO PTY W HOpPMa-
JIM3aIst CTYJ1a), MOATBEPIKAAET €r0 POJb HE TOJBKO
KaK MHOTPOITHOTO CIIa3MOJINTHKA, HO M KaK Ipenapara,
KOMIIJIEKCHO YJIy9YIafoniero GUIMapHyIo U CONPSKEH-
HYIO C Hell NMUIeBapUTeJbHYI0 (PYHKIMIO 32 CYET Ha-
JINYUS JTOTIOJTHUTETBHOTO XOJIEPETHYECKOTO JICHCTBIS.
Tepanust TMMEKPOMOHOM, HAlpaBJIeHHAs HA KOPPEK-
Mo  OMJIMapHON  IUC(YHKINU, MOKET IIPUBOJUTH
K perpeccy HIMPOKOTo CHEKTPa YacTO HeCIeNUIHbIX
JIICTIETICMYECKUX CUMIITOMOB, YTO TIOATBEPIKIACTCS
B paHee OIyGJMKOBAHHBIX MCCJIEIOBAHUSAX, B YaCTHO-
cTH, Tipu goGaBaeHnn ruMexkpomona k Y /IXK mpu se-
YeHUNU TTAIMeHTOB ¢ OuanapHoit marosorueit [22, 25].

B xome mpoBeZieHHOTO aHa/M3a OTMEYEH [[0303a-
BUCHMbIN XapakTep AUapen MpH Tepariy THMEKPOMO-
HOM, UTO, BEPOSATHO, OOYCJOBJIEHO €ro XoJepermye-
ckuM geiicreueM. Ilpu nosmoit gosze (1200 mr/cyr)
auapesi coxpanszach y uactn manuentos (23,0 %),
TOrJ]a Kak CHUKeHue 103bl 0 600 Mr/cyT compoBo-
JKJIAT0Ch TIOJTHBIM ycTpaHeHueM cumrtoMa. Ha ¢one
Tepanuy TAMEKPOMOHOM B 110J1HO# f03e (1200 Mr/cyT)
MIPU MOSBJACHUU UAPEH, KOTOpas He KynupyeTcs B Te-
YyeHe HeCKOJIbKUX JIHEIl MM BBI3bIBAET BbIPASKEHHDII
IUCKOM(OPT y MAlMEeHTa, CHWKEHUE JI03bI JI0 TOJIO-
sunHOi (600 Mr/cyt) siBnsiercss addexTuBHON 1 Ge3-
OTIACHON cTpaTerneil ONTUMMU3AINKA TEePEeHOCHMOCTH
teparuu. [Ipm aTOM Tepammsi THMEKPOMOHOM Xapak-
TepU30BaJach OJIAronpusiTHbIM MpoduaeM Oesorac-
HOCTH: CEPbEe3HBbIX HEe)KeJATEIbHbIX Peakilnii, B TOM
qICAe CHCTEMHBIX HOGOYHBIX 3(P(eKToB, XapaxTep-
HBIX JIJIsI CIIA3MOJINTUYECKUX TPENapaToB CHCTEMHOTO
JIECTBUS, TaKUX KaK CHIDKEHHWE apTePUATbHOTO J1aB-
JIEHUsI WJIN aTOHWYeCKUe 3aropbl, Ha (oHe KypCOBOil
Tepanuy B MOJHON WM MOJOBUHHOH [/103€ HE 3aperu-
crpupoBano. OTCyTCTBUE NPU3HAKOB T€aTOTOKCUYHO-
CTH, B TOM YHUCJI€ MO JAHHBIM KJINHUKO-JA00PATOPHBIX

Poc sypH ractposHTepoJi renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)

95



56

Opurunasibhbie ncciepoBanust / Original articles

www.gastro-j.ru

UCCJIeZIOBAHNI, TI03BOJISIET PACCMATPUBATD THUMEKPO-
MOH Kak 06e30IacHoe JEeKapCTBEHHOE CPEJCTBO y Ia-
IUEHTOB ¢ OuanapHoOil AuChYHKIMEN U COMyTCTBYTO-
MMMI KOMIIEHCHPOBAHHBIMU 3200IEBAHUSIMU TIEYEHH.

TakuM 00pas3oM, pe3yJibTaTbl IIPOBEIEHHOIO MeTa-
aHAM3a JIEMOHCTPUPYIOT, YTO KypPCOBOW TNpHeM TH-
MEKPOMOHA CJIY>KHUT [aTOreHeTHYeCKH 0OOCHOBAHHOI
U KJINHWYeCKN 3(DQPEKTHBHOI cTparerneil s Jede-
HUS TIAIIMEeHTOB ¢ JucdyHKIrell GUINapHOTO TPAKTA.

[Ipn wHTepHpeTanuu pe3yJabTaTOB HACTOSIIETO
MeTaaHaJu3a cjelyeT YYUTbIBATb P OrpaHUYeHUI.
BkutoueHHbIe HCCJIEIOBAHNS HOCUJIH TIPENMYIIeCTBEH-
HO HaGJIOATEIbHBII XapaKTep C OTHOCHTEJIbHO He-
60JIBIIIM ~ pa3MepoM BBIOOPKH; B HCCJEJOBAHUAX
UCIIOIb30BAIN PA3JUYHDbIE IITKAJIbI OLIEHKH MCXO/I0B,
YTO OIIPEAEJIIO OlPaHMYeHHs IIPU KOJINYeCTBEHHOM
oObefluHEHNN JAHHBIX. KpoMme TOro, 3HaunTe bHAS
YacThb OIEHWBAEMBIX KOHEYHBIX TOYEK MMeJja KaTero-
pUANbHBIN, a He KOJUYECTBEHHDIN XapakTep, UTO T0-
3BOJISIET OIIEHWBATDH TOJBKO (DAKT HATHIHUS WM OTCYT-
crBus addekra.

WccnenoBanyst, BKJIIOYEHHbIE B aHAIU3  KOJIU-
YECTBEHHBIX — mapamerpoB  (MHTEHCUBHOCTH — GOJH
nmo BAII, guHaMuka KadecTBa >KM3HU II0 IO/IIKAJe
«MurencuBHocts 6osm» onpocHnka SF-36), xapakre-
PH30BAINCH BBICOKOH TeTEPOTEHHOCTHIO, UTO MOXKET
OODBSICHATBCSL PA3INYUSMU B IOMYJISIIUSAX TAIIEH-
TOB, 00beMax BBIOOPKH, WCXOJHON BBIPAKEHHOCTH
CUMIITOMOB. /[IpyruM MeTOZOJIOTMYeCKM OrpaHnye-
HUeM ABJIAETCS TO, YTO HACTOALUI MeTaaHalIu3 oc-
HOBaH HAa [JAHHDBIX HAGIOAATENbHBIX HCCJE[OBAHUIL
C AM3AflHOM «/I0 — TocJe» 6e3 KOHTPOJIbHOH TpyI-
IIbI, YTO HE TI03BOJISET CeJATb OJHO3HAYHDBIN BBIBOJL
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of Biliary Tract Dysfunction: A Systematic Review
and Meta-Analysis of Clinical Trials

Alexey V. Okhlobystin*, Yulia O. Shulpekova, Oxana Yu. Zolnikova, Vladimir T. Ivashkin

I.M. Sechenoov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: comprehensive assessment of the efficacy and safety of hymecromone in the treatment of biliary tract dysfunction.
Materials and methods. A systematic review and meta-analysis of observational studies (n = 1117) selected from
5 databases (Central Scientific Medical Library, eLibrary, PubMed, Google Academy, Cochrane Library) without re-
strictions on publication date, devoted to the study of the use of hymecromone in patients with biliary tract dysfunc-
tion, including gallstone disease.

Results. During the meta-analysis, it was found that three-week therapy with hymecromone, 1200 mg/day, was
accompanied by a change in pain intensity by —48.51 mm (95 % confidence interval (95% Cl): —-56.97...-40.05)
on the Visual Analog Scale. Improvement in quality of life was observed according to the “Bodily Pain” subscale
of the 36-Item Short-Form Health Survey (SF-36) with a mean increase of 21.69 points (95% CI: 18.23-25.16). Fol-
lowing three-week therapy with hymecromone, 1200 mg/day, the proportion of patients with abdominal pain relief
was 70.0 % (95% CI: 59.0-81.0), flatulence — 77.0 % (95% CI: 60.0-95.0), bitter taste — 74.0 % (95% CI: 54.0—
93.0). The proportion of patients with improvement of gallbladder motility was 91.0 % (95% CI: 82.0-100.0), and the
proportion of patients with restoration of bile homogenicity was 70.0 % (95 % CI: 43.0-98.0). The proportion of pa-
tients with normal stool frequency increased from 60.0 % (95% CI: 9.0-100.0) to 78.0 % (95% CI: 34.0-100.0) after
3 weeks of hymecromone therapy (1200 mg/day). Monotherapy with hymecromone at doses of 600—1200 mg/day
had a favorable safety profile. The probability of persistent unformed stool after 3 weeks of therapy was dose-
dependent: at the end of treatment, the symptom persisted in 23.0 and 0 % of patients receiving 1200 or 600 mg/day
of hymecromone, respectively.

Conclusions. Course therapy with hymecromone at the full therapeutic dose of 1200 mg/day results in regression
of key clinical manifestations, including biliary pain and dyspeptic symptoms. The drug contributes to the restoration
of gallbladder motility and improvement of bile rheological properties while demonstrating a favorable tolerability
profile. These findings support the pathophysiological rationale for the use of hymecromone in biliary tract disorders
and reinforce its applicability in routine clinical practice.

Keywords: meta-analysis, hymecromone, biliary tract dysfunction, postcholecystectomy syndrome, gallstone disease
Conflict of interests: the authors declare no conflict of interest.

For citation: Okhlobystin A.V., Shulpekova Yu.O., Zolnikova O.Yu., Ivashkin V.T. The Role of Hymecromone in the Treatment of Bil-
iary Tract Dysfunction: A Systematic Review and Meta-Analysis of Clinical Trials. Russian Journal of Gastroenterology, Hepatology,

Coloproctology. 2026. https://doi.org/10.22416/1382-4376-2026-1995-5633

PoJjib ruMeKpoOMOHa B fie4eHuu aucPyHKLMMN OUImnapHoro Tpakra:

cucTtemMmaTuieckuin 063op n MeTaaHann3 KJIMHUYECKUX UccrieaoBaHumn

A.B. Oxnobbictnn*, t0.0. WWynbnekosa, O.10. 3onbHukoBa, B.T. MiBawkuH
DraAOy BO «[lepBbii MOCKOBCKWIA rocyaapCTBEHHbIN MeANLMHCK yHuBepeuTeT uM. U.M. CeveHoBa» (Ce4eHOBCKuii YHMBEpCUTET)
MuHucTepcTBa 3apaBooxpaHeHuss Pocecuiickori @enepaummn, Mocksa, Poccwiickas denepaums

Llenb: KomMmnnekcHas oueHka aPpPeKTUBHOCTU 1 6&€30MaCHOCTY MMMEKPOMOHA Mpuv NIedeHnn gucdyHKummn unmap-
HOro TpakTa.

Matepuanbl U MeToAbl. BbinonHeH cuctemMaTnyeckmin 063op 1M MeTaaHanus 7 HabnioaaTenbHbIX UCCef0BaHNN
(n = 1117), otobpaHHbIX U3 5 6a3 gaHHbIX (LleHTpanbHasa HayvyHas MeamuuHckas bubnuoTteka, elibrary, PubMed,
Akapemus Google, Cochrane Library) 6e3 orpaHuyeHuii no gate nyéamkauum, NOCBALEHHbIX N3YYEeHNIO MPUMEHe-
HUS TMMEKPOMOHA Y NauVEeHTOB C ANCHYHKLIMEN BUNMAPHOro TpakTa, B TOM YMCIe MPU XeNYHOKaMEHHOM 60ne3HN.
Pe3ynbraTtbl. B X0Oe mMeTaaHanv3a yCTaHOBJIEHO, YTO TPexHeAdeNbHasa Tepanus ruMmekpoMoHom, 1200 mr/cyr,
COMpoBOXJanacb M3MEHEeHNeM WHTEHCMBHOCTM 6onn Ha —-48,51 MM (95%-Hbli [OBEPUTENbHbIA MHTEpBa
(95% OW): -56,97...—40,05) no BU3yasnbHOW aHaI0roBow Lwkane. BbiaBNEHO ynyylleHne Ka4ecTBa XXM3HM Mo NoaLuKa-
ne «/MIHTeHCUMBHOCTbL 60N> KPAaTKOro ONPOCHMKA KavyecTBa Xn3HU n3 36 nyHkToB (SF-36) Ha 21,69 6anna (95% AW:
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18,23-25,16). Ha doHe TpexHenenbHoM Tepanmum ruMekpoMoHoM, 1200 Mr/cyT, ons NaunMeHTOB C KYNMpPOBaHUEM
abpoomuHansHon 6onm coctaBuna 70,0 % (95% ON: 59,0-81,0), meteopuama — 77,0 % (95% AMN: 60,0-95,0), uyB-
cTBa ropeum Bo pty — 74,0 % (95% OWN: 54,0-93,0). [lona nauyeHTOB C BOCCTAHOBJIEHNEM MOTOPUKN XKEYHOIO
ny3bips coctasuna 91,0 % (95% AOU: 82,0-100,0), aons nauMeHTOB C BOCCTAHOBNEHMEM OQHOPOAHOCTU Xenym —
70,0 % (95% [AN: 43,0-98,0). Jonsa nauMeHTOB C HOPMAJIbHOM YaCTOTOWM CTyna Yepe3d 3 HeJenv npuemMa rmmekpo-
MoHa, 1200 mr/cyT, ysenmuunack ¢ 60,0 % (95% AWN: 9,0-100,0) mo 78,0 % (95% [N: 34,0-100,0). MoHoTEpanus
rMmMekpoMoHoM B fo3ax 600-1200 mr/cyT xapaktepuaoBanack 6naronpusatHbIM npodunem 6esonacHoctu. Bepo-
ATHOCTb COXPaHEHUs HEODOPMEHHOrO CcTyna Ha GoHe 3-HeaenbHOM Tepanun 3aBrcena OT A03bl FMMEKPOMOHA:!
B KOHLE Kypca neyeHnsa cumntom coxpaHsancsa y 23,0 u 0 % naumeHTtoB, npuHuMmasLlumx 1200 nnn 600 mr/cyT rume-
KPOMOHA COOTBETCTBEHHO.

BeiBoabl. KypcoBasi Tepanvs ruMekpoMOHOM B MOJIHOM TepaneBTuyeckol nose 1200 mr/cyT obecneynBaeT pe-
IPECC KJIHOYEBBIX KIIMHUYECKMX NPOSIBIAEHUA — OunvapHoin 6onm 1 gucnentnieckmx cumntomMoB. lMpenapar cro-
COOCTBYET BOCCTAHOBIEHNIO MOTOPHOM OYHKLMWN XENYHOIO My3bIps, YAYYLLEHUIO PEOSIOFMYECKUX CBOMCTB XENuu,
OEMOHCTPUPYS MpY 3TOM XOPOLLUIA MPOdUib NEPEHOCUMOCTU. [oNy4eHHbIEe aHHbIE NMOATBEPXAAIOT NATOreHeTn-
4yeckylo 060CHOBAHHOCTb MPUMEHEHUSI TMMEKPOMOHA MpPWU PaccTPOMCTBax BUNNMapHOro TpakTa U NoALEPXUBAOT
€ro 1CroJib30BaHWE B LUMPOKOW KIIMHUYECKOW MPakTUKe.

KnioueBble cnoBa: meTaaHanus, rmMMeKPOMOH, ANCOHYHKLMS XENYEBbIBOAALMX MYTEN, NOCTXONELUNCTIKTOMMUYE-
CKWIA CMHAPOM, XenyHokamMeHHas 6051e3Hb

KoHdnukT HTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMNNKTA UHTEPECOB.

Ana uutupoBanusa: OxnoobbicTuH A.B., LLynbnekosa 10.0., 3onbHukosa O.10., MBaliknH B.T. Posib rumekpoMoHa B ie4eHumr auc-
GYHKUMM GUIMAPHOrO TPaKTa: CUCTEMATUYECKN 0630p 1 MeTaaHanM3 KIMHUYECKNX UCCreaoBaHuii. Poccuiicknii xypHan ractpo-

3HTEpPOJsIOruKn, renatonoruun, kononpoktonorun. 2026. https://doi.org/10.22416/1382-4376-2026-1995-5633

Introduction

Gallbladder and biliary tract diseases repre-
sent a significant healthcare burden. According to
the Global Burden of Disease Study encompass-
ing data from 204 countries, the absolute number
of gallbladder and biliary tract disease cases in-
creased by 60.1 % between 1990 and 2021 (from
45.7 to 73.2 million people), with absolute deaths
increasing by 71.7 % (to 131,000) [1]. Benign gall-
bladder and biliary tract diseases were predomi-
nantly diagnosed in individuals aged 35—74 years
(most commonly at 55—59 years), with higher
prevalence in women [2].

Despite the trend toward declining age-stan-
dardized incidence and mortality rates, it is pro-
jected that by 2035, the absolute number of gall-
bladder and biliary tract disease cases will increase
by 20.3 %, disability-adjusted life-years (DALY)
will increase by 26.1 %, and mortality will in-
crease by 36.9 %. These trends necessitate imple-
mentation of key measures including enhanced
screening and early identification of high-risk sur-
gical patients, implementation of adapted regional
clinical guidelines, development and optimization
of effective therapeutic strategies, and correction
of modifiable risk factors such as obesity and nu-
tritional disorders [1].

The most common biliary diseases include
acute cholecystitis, cholelithiasis, cholangitis, and
biliary dyskinesia [3]. According to the Rome
IV Consensus, functional biliary tract disorders,
including gallbladder dyskinesia or sphincter of
Oddi dysfunction, represent conditions that clin-
ically most commonly present with biliary pain

and are not associated with organic diseases
[4, 5]. Gallbladder and biliary tract dysfunc-
tion may be asymptomatic or manifest as epi-
sodes of nausea, vomiting, spastic abdominal
pain, bloating, heartburn, or bowel movement
disorders [3]. The frequency of biliary dyskinesia
reaches 10—20 %, predominantly affecting women.
Approximately one-third of patients who undergo
cholecystectomy for cholelithiasis develop sphinc-
ter of Oddi dysfunction according to instrumental
data [5]. Clinical symptoms are noted in no more
than 5 % of patients during clinical evaluation
[3, 5].

The necessity for early diagnosis of functional
biliary tract disorders and evidence-based selection
of effective therapy is determined not only by de-
terioration in patients’ quality of life but also by
the existing risk of developing organic pathology
(including chronic inflammation and cholelithia-
sis formation) with prolonged persistence and pro-
gression of functional disorders [6].

In clinical practice, the basis of functional bil-
iary tract disorder therapy primarily consists of
conservative methods, including lifestyle modi-
fication and pharmacotherapy — antispasmodics,
ursodeoxycholic acid (UDCA) preparations, neu-
romodulators, antidepressants, prokinetics, and
nonsteroid anti-inflammatory drugs [4—6]. The
leading role is assigned to antispasmodic agents
(used as monotherapy or in combination with
UDCA), which is due to their efficacy in relieving
biliary pain — the key symptom of functional bil-
iary tract disorders [6].
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Among antispasmodics, hymecromone — a cou-
marin derivative whose action is directed at relax-
ing the sphincter of Oddi and bile duct sphincter,
facilitating normal bile emptying without affect-
ing bile acid levels occupies a special place [7, 8].
The selectivity of hymecromone’s antispasmodic
effect is related to increased levels of cyclic mono-
nucleotides and nitric oxide in smooth muscle
cells of the bile ducts and sphincter of Oddi [7].
Additional anti-inflammatory and choleretic prop-
erties of the drug, as well as its ability to reduce
bile lithogenic potential, regulate blood glucose
levels and lipid metabolism, determine the patho-
genetic rationale for hymecromone use in biliary
tract disease treatment [5, 8].

Taking into account the accumulated clinical
experience of hymecromone application, there is
a need for systematization and critical analysis
of existing data regarding the drug’s efficacy and
safety.

Aim of the study — to conduct a systematic
review and meta-analysis of clinical studies for
comprehensive evaluation of efficacy and safety
data for hymecromone in the treatment of biliary
tract dysfunction, including cholelithiasis.

Materials and methods

Bibliographic search for clinical studies of
hymecromone efficacy and safety in treating bil-
iary disorders was performed in November 2025
without publication date restrictions (last search
date — November 11, 2025). The search was
conducted in the following databases: Central
Scientific Medical Library electronic catalog
(https://emll.ru/), eLibrary/RSCI (https://eli-
brary.ru/), PubMed (https://pubmed.ncbi.nlm.
nih.gov/), Google Scholar (https://scholar.goo-
gle.com/), and Cochrane Library / The Cochrane
Central Register of Controlled Trials, CENTRAL
(https://www.cochranelibrary.com/). The inter-
national PICO(S) model was used for publication
selection [9]:

e Population/Patients: Patients of both sexes
aged 18 years and older with biliary tract dys-
function (including gallbladder and biliary dyski-
nesia, functional gallbladder or sphincter of Oddi
disorders, chronic cholecystitis, sphincter of Oddi
dysfunction, cholelithiasis, postcholecystectomy
syndrome, biliary sludge, biliary pancreatitis);

e Intervention: Hymecromone as monotherapy
or in combination with UDCA preparations with-
out treatment duration restrictions;

e Comparison: Baseline condition before treat-
ment; placebo; standard therapy or active control;

e Outcomes. Efficacy: effect on biliary (ab-
dominal) pain intensity (by visual analog scale

(VAS) or other scales); on gallbladder and bili-
ary tract motility; on associated symptom severity
(dyspepsia, heartburn, bitter taste, nausea, vomit-
ing, abdominal bloating, flatulence, bowel disor-
ders, etc.); on parameters characterizing gallblad-
der content; on dyspeptic symptoms severity; on
bile lithogenicity. Safety: effect on adverse event
frequency, including abdominal pain frequency,
bowel disorders, cholelithiasis complication fre-
quency;

e Study design: Interventional randomized
clinical trials; prospective/retrospective observa-
tional (non-interventional) efficacy and/or safety
and tolerability studies.

The search strategy included studies pub-
lished in Russian and English. Keywords used
during bibliographic search included: “hymecro-
mone” OR “4-methylumbelliferone”; “Odeston”;
“biliary tract disorder” OR “biliary tract disease”
OR “biliary tract dysfunction” OR “gallstones”
OR “biliary dyskinesia” OR “biliary tract dys-
motility” OR “postcholecystectomy syndrome”
OR “functional biliary pain” OR “functional
biliary disorder” OR “chronic cholecystitis” OR
“biliary pain.”

Preclinical studies, publications involving chil-
dren under 18 years, pregnant or breastfeeding
women; studies where patients received hymec-
romone as part of combination therapy (except
UDCA preparations); pharmacoeconomic efficacy
or case-control design studies; systematic reviews
and meta-analyses; publications with incomplete
information; abstracts of scientific events (con-
gresses, conferences, symposia) were excluded.

Publication selection for the systematic re-
view and meta-analysis was conducted according
to the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) interna-
tional standard methodology [10]. Based on the
above mentioned criteria, bibliographic search
was performed by two reviewers with subsequent
data extraction from publications. Search and se-
lection stages are reflected in the PRISMA flow
chart (Fig. 1).

Overall risk of systematic bias in publications
included in the analysis was independently assessed
by two investigators using the Methodological
Index for Non-Randomized Studies (MINORS)
8-point scale. Assessment criteria (0 to 2 points
each) included: “clearly stated aim”; “consecutive
patient inclusion”; “prospective data collection”;
“endpoints appropriate to study aim”; “unbiased
assessment of endpoints”; “follow-up period ap-
propriate to study aim”; “loss to follow-up”; “pro-
spective calculation of sample size” [11].

Statistical analysis was conducted using R sta-
tistical software (version 4.4.2). This meta-analysis
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Records identified through database searching: 143

elLibrary: 46

Central Scientific Medical Library: 12
PubMed: 30

Google Scholar: 25

Cochrane Library: 30

A 4

Records after duplicates removed: 106

Records excluded: 86

v

Records screened by title and abstract: 106

Records excluded: 13

- wrong outcomes: 5

Al

- review: 1

Full-text articles assessed for eligibility: 20

- wrong data presentation: 1
- heterogeneous outcome assessment scales and time

|

v

» | points: 6

Records included: 7

Figure 1. PRISMA flow chart for study inclusion

was performed based on aggregated data from
published studies.

Quantitative endpoints

Effect was calculated as mean difference (MD)
between baseline and corresponding study week.
Results were presented as MD and 95% confidence
interval (95% CI). Negative MD values were in-
terpreted as pain reduction (improvement).

Categorical endpoints

For each study, the proportion of patients with
an event was assessed. Pooled estimates were pre-
sented as summary proportion (%) and 95% CI.
Calculation of relative effect measures such as risk
ratio (RR)/odds ratio (OR) was not applied due
to absence of comparable control groups in pub-
lished studies.

Meta-analysis model and result pooling

Effect pooling was performed using random
effects models, allowing for inter-study differ-
ences in true effects (differences in populations,
design, measurement methods, etc.). Final effect
was calculated as weighted average of individu-
al estimates, where weights were determined by
within-study variance and inter-study variance es-
timation.

Heterogeneity and consistency assessment

Inter-study heterogeneity was assessed using
the following indicators:

1> — inter-study variance estimate (true effect
heterogeneity);

I* — proportion of total variability due to true
heterogeneity rather than random error;

O-statistic and corresponding p-value — gener-
al heterogeneity test.

Result presentation

Meta-analysis results were visualized using for-
est plots, showing effect estimates with 95% CI
for each study and summary estimates using ran-
dom effects models.

Results

Seven observational studies (n = 1117) were
included in the analysis, with an average fol-
low-up period of 21 days (maximum — 90 days).
Hymecromone monotherapy at a daily dose
of 600 mg (half dose) was prescribed to 283 pa-
tients total, and at 1200 mg (full dose) to 834 pa-
tients. Published study results were included, as
well as additional data from clinical study re-
port appendices (unpublished data) for studies
by A.V. Okhlobystin et al. (2019, 2021) [12—15].
Table 1 summarizes main study characteristics, in-
cluding overall MINORS systematic bias assess-
ment. Among analyzed publications, no studies
were identified where the total MINORS score
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decreased by more than 50 % from the maximum
possible. Maximum total score (16 points) was not
established for any publication, primarily relat-
ed to absence of blinding procedure descriptions
and sample size calculations. Despite the absence
of extremely low MINORS scores (average total
score approximately 10 points), identified meth-
odological limitations do not completely exclude
the presence of general systematic bias risk.

Treatment efficacy

To enhance comparability of the data from dif-
ferent studies, similar assessment time points (3 or
4 weeks) were combined, and VAS pain assess-
ments were standardized to 100 mm scale format.
The meta-analysis included efficacy evaluation of
hymecromone at daily doses of 600 and 1200 mg.
To optimize manuscript volume, this publica-
tion details analysis results for the 1200 mg/day
hymecromone dose (maximum daily dose) used in
most included studies, with a 3-week follow-up
period corresponding to standard hymecromone
course duration.

Abdominal (biliary) pain intensity dynamics
assessed by VAS during three-week hymecromone
therapy were evaluated in three studies [16—18].
According to meta-analysis data, treatment with
hymecromone (1200 mg/day) was accompanied
by substantial pain reduction — 48.51 mm from
baseline values (very high inter-study heterogene-
ity: © = 55.16; 1> =99 %; Q = 198.08; p < 0.001)
(Fig. 2).

According to meta-analysis results from
3 studies [12, 17, 18], therapy with hymecro-
mone (1200 mg/day) was characterized by posi-
tive quality of life dynamics based on the “Bodily
Pain” subscale of the 36-Item Short-Form Health
Survey (SF-36). Quality of life score increase
was 21.69 points, reflecting reduced pain impact

on patients’ daily activities during treatment (very
high inter-study heterogeneity: 1> = 8.9; I> = 95 %;
O = 43.83; p < 0.001) (Fig. 3).

According to pooled data from 7 observational
studies [12—15, 17, 18, 20], among patients with
abdominal pain during hymecromone therapy at
1200 mg daily dose, symptom relief was achieved
in 70.0 % of cases (low inter-study heterogeneity:
©?=0.01; 2=1%; Q=9.94; p=0.041) (Fig. 4).

The effect of hymecromone on gallbladder con-
tractility parameters and bile homogeneity was
evaluated in two studies [17, 18]. According to
pooled data, the proportion of patients with re-
stored gallbladder motility (by ultrasound) was
91.0 % (low inter-study heterogeneity: > = 0;
I’=0 %; Q =1.39; p = 0.239), and the proportion
with restored bile homogeneity was 70.0 % (low
inter-study heterogeneity: * = 0.03; I* = 1 %;
Q = 4.72; p = 0.03), (Figs 5, 6).

Assessment of three-week hymecromone therapy
(1200 mg/day) effects on symptoms accompany-
ing biliary tract dysfunction was also performed.
According to analysis of two studies [17, 18], the
proportion of patients with flatulence resolu-
tion was 77.0 % (low inter-study heterogeneity:
©?=0.01; I’=1%; QO =4.32; p =0.038) (Fig. 7).

Figure 8 presents pooled data [17, 18, 20]
on bitter taste resolution frequency after 3 weeks
of hymecromone use, with the indicator at 74.0 %
(low inter-study heterogeneity: t* = 0.02; I> =1 %;
O = 6.84; p = 0.033).

According to aggregated data from two studies
[16, 19], before treatment initiation, 60.0 % of pa-
tients included in studies had normal stool (95% CI:
9.0—100.0). After 3 weeks of hymecromone use at
1200 mg/day, the indicator increased to 78.0 %
(low inter-study heterogeneity: > = 0.1; I* = 1 %;
Q = 85.69; p <0.001) (Fig. 9). Thus, hymecromone

Study

Effect [95% CI]

Nersesov A.V., 2021 —— -40.00 [-41.37, -38.63]
Baryshnikova N.V., 2021 -51.72 [-53.75, -49.69]
Nikitin 1.G., 2023 — -53.84 [-55.37, -52.32]
Effect (random-effects model) -48.51 [-56.97, -40.05]
[ I I I I |
-60 55 50 45 -40 .35

Within-group standardized treatment effect

Figure 2. VAS pain intensity dynamics after 3 weeks of hymecromone therapy at 1200 mg/day dose

(forest plot)

Poc sypH ractposHTepoJi renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)

o1



Original articles / OpurnHanbHbIe MCCIEOBAHMUS

www.gastro-j.ru

Study

Effect [95% CI]

Baryshnikova N.V., 2021
Okhlobystin A.V., 2019

Nikitin |.G., 2023

22.67 [21.14, 24.20]
18.24 [16.80, 19.68]

24.10 [23.13, 25.07]

Effect (random-effects model)

[ I T I I ]
16 18 20 22 24 26

Within-group standardized treatment effect

21.69 [18.23, 25.16]

Figure 3. Quality of life dynamics (SF-36 “Bodily Pain” subscale) after 3 weeks of hymecromone

therapy at 1200 mg/day dose (forest plot)

Study n N Proportion

Baryshnikova N.V., 2021 21 40 . 0.52
Bordin D.5_, 2021 13 16 . 0.81

Nikitin 1.G., 2023 60 77 —— 0.78
Okhlobystin A.V., 2019 16 26 . : 0.62
Okhlobystin A.V., 2021 10 13 B 0.77
Effect (random-effects model) 120 172 "‘" 0.70

r T T T T 1
0.4 0.5 0.6 0.7 0.8 0.9
Proportion

95% Cl  Weight
[0.36; 0.68]
[0.54; 0.96]
[0.67; 0.87]
[0.41; 0.80]
[0.46; 0.95]

21.3%
17.6%
28.6%
18.0%
14.5%

[0.59; 0.81] 100.0%

Figure 4. Frequency of abdominal pain relief during treatment with hymecromone at 1200 mg/day dose

(forest plot)

Study n N Proportion 95% Cl  Weight
Baryshnikova N.V., 2021 19 20 —1I 0.95  [0.75;1.00] 56.0%
Nikitin 1.G., 2023 31 36 . 0.86 [0.71;0.95] 44.0%
Effect (random-effects model) 50 56 * 0.91 [0.82; 1.00] 100.0%
r T T T 1
075 08 0.85 09 095
Proportion

Figure5. Frequency of gallbladder motility restoration during treatment with hymecromone at 1200 mg /day

dose (forest plot)
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Study

Baryshnikova N.V., 2021
Nikitin 1.G., 2023

Effect (random-effects model) 40 55

n N Proportion
11 20 B : 0.55
29 35 B 0.83
e —— (.70
[ I | | I 1
04 05 06 07 08 09
Proportion

95% Cl  Weight

[0.32;0.77] 44.6%
[0.66;0.93] 55.4%

[0.43; 0.98] 100.0%

Figure 6. Frequency of bile homogeneity restoration during treatment with hymecromone at 1200 mg/day

dose (forest plot)

Study

Baryshnikova N.V., 2021
Nikitin .G., 2023

Effect (random-effects model) 80 102

n N Proportion  95% Cl  Weight
27 40 B : 068  [0.51:0.81] 44.6%
53 62 —} 0.85  [0.74;0.93] 554%
e 077  [0.60; 0.95] 100.0%
I I T 1
06 07 0.8 0.9
Proportion

Figure 7. Frequency of flatulence resolution during treatment with hymecromone at 1200 mg/day dose

(forest plot)

Study

Nikitin 1.G., 2023

Baryshnikova N.V., 2021
Bordin D.S., 2021

Effect (random-effects model) 93 117

n N Proportion 95% Cl  Weight
25 36 R 069  [0.52;0.84] 40.3%
1 3 = ; 033  [0.01;091] 10.5%
67 78 —Jl o8 (076093 49.2%
—~cotiee— 074  [0.54;0.93] 100.0%

| I 1 |

0.2 0.4 06 0.8

Proportion

Figure 8. Frequency of bitter taste resolution during treatment with hymecromone at 1200 mg/day dose

(forest plot)
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Study n N
Minushkin O.N., 2024 15 15
Nersesov A.V., 2021 337 606 = B

Effect (random-effects model) 352 621 ———een I (.78 [0.34; 1.00] 100.0%
! 1 I 1 1 I 1

Proportion 95% Cl  Weight
— 0 100 (078 1.00] 49.6%
: 0.56  [0.52;0.60] 50.4%

04 05

0.6

Proportion

0.7 08 0.9 1

Figure 9. Frequency of normal bowel movements during treatment with hymecromone at 1200 mg/day

dose (forest plot)

therapy in patients with biliary tract dysfunction
was accompanied by stool normalization.

Treatment safety

According to clinical studies included in the
analysis, three-week hymecromone monotherapy
at half (600 mg/day) or full (1200 mg/day) dose
was characterized by a favorable safety profile, with
no new complaints or clinically significant adverse
reactions (including clinical laboratory parameters)
registered [12, 15—20]. In patients with gallbladder
stones, no cases of biliary colic development were
registered [16, 19], and therapy tolerability was
assessed as excellent or good in all studies.

According to pooled data from two studies
[16, 19], among patients with diarrhea before
therapy initiation, the symptom persisted in 23.0 %
(179,/608) of cases during hymecromone treatment
at 1200 mg/day (low inter-study heterogeneity:
=002 I? =0 % O 1.87; p = 0.171).
During hymecromone use at 600 mg/day,
no cases of persistent diarrhea were identified
(0/76 (0.0 %); low inter-study heterogeneity:
©=0.02; I’=0%; Q=0; p=1) (Fig. 10). Thus,
diarrhea was dose-dependent during hymecromone
monotherapy, which may be due to increased bile
emptying into the gut.

Study n N Proportion 95% Cl  Weight
Minushkin O.N., 2024 0 2 0.00 [0.00; 0.84] 23.7%
Nersesov A.V., 2021 179 606 .- 0.30 [0.26; 0.33] 76.3%
Effect (random-effects model) 179 608 *— 0.23 [0.00; 0.47] 100.0%
r T T T 1
0 0.2 04 0.6 08
a Proportion
Study n N Proportion  95% Cl  Weight
Minushkin O.N., 2024 0 2 , 0.00 [0.00; 0.84] 0.2%
Nersesov A.V., 2021 o 74} 0.00  [0.00;0.05] 99.8%
Effect (random-effects model) 0 76 } 0.00 [0.00; 0.02] 100.0%
f T T T 1
0 0.2 0.4 0.6 0.8
b Proportion

Figure 10. Frequency of diarrhea persistence during treatment with hymecromone at 1200 mg/day (a)

or 600 mg/day (b) dose (forest plot)
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Discussion

The main objective of this analysis was com-
prehensive assessment of hymecromone effica-
cy and safety in treating patients with biliary
tract dysfunction. Quantitative analysis included
data from seven clinical studies; however, due
to heterogeneity in methods and scales used for
efficacy and safety parameter assessment and
follow-up periods, a limited number of studies
were included in individual endpoint analyses.
The conducted meta-analysis demonstrated sub-
stantial reduction in biliary (abdominal) pain
intensity and a 70 % increase in the proportion
of patients with resolved pain during full dose
hymecromone treatment course (1200 mg/day).
These effects are consistent with the drug’s mech-
anism of action, which involves selective antispas-
modic action directed selectively at bile ducts,
leading to elimination of functional bile flow ob-
struction — a factor provoking biliary pain ac-
cording to Rome IV criteria [4]. Hymecromone
efficacy has been confirmed both as monotherapy
and when used with UDCA preparations. Thus,
in comparative domestic studies, adding hymecro-
mone to UDCA for 3 weeks was accompanied by
more pronounced abdominal pain relief in patients
with chronic acalculous cholecystitis (n = 368)
or biliary sludge (n = 42) compared to UDCA
monotherapy [21, 22]. Hymecromone use at full
dose (1200 mg/day) produced more pronounced
clinical effects, manifesting in more significant
impact on biliary pain and dyspeptic symptoms
[13, 16, 20, 22]. Additionally, the meta-analysis
noted improved patient quality of life reflected in
increased scores on the “Bodily Pain” subscale of
the SF-36 questionnaire. This confirms not only
symptomatic drug efficacy but also clinical sig-
nificance of hymecromone’s therapeutic effect in
improving patients’ daily activity.

Analysis results demonstrated high hymecro-
mone efficacy in restoring bile homogeneity, which
is crucial for lithogenesis prevention. Biliary
sludge in the gallbladder detected by transabdom-
inal ultrasound may be considered as initial stage
of cholelithiasis. In most cases, biliary sludge is
asymptomatic and often (approximately 60 % of
cases) resolves after eliminating pathogenetic fac-
tors; however, its presence is also associated with
risk of developing acute pancreatitis, acalculous
cholecystitis, acute cholangitis, or biliary colic
[23, 24]. Among factors preventing bile compo-
nent sedimentation, hymecromone’s choleretic
action with ability to prevent cholesterol crys-
tallization, as well as its effect on biliary tract
motility ensuring complete gallbladder emptying,
can be highlighted. This pathogenetic relationship

is confirmed by current analysis results: hymecro-
mone therapy resulted not only in high frequency
of bile rheology normalization (70.0 %) but also
restoration of gallbladder contractile function in
more than 90.0 % of patients, allowing hymec-
romone to be considered an effective agent for
comprehensive impact on key biliary lithogenesis
mechanisms.

High efficacy of hymecromone treatment at
full dose (1200 mg/day) for biliary tract dysfunc-
tion-associated symptoms (flatulence resolution,
bitter taste elimination, and stool normalization)
established in this analysis confirms its role not
only as a myotropic antispasmodic but also as a
drug comprehensively improving biliary and asso-
ciated digestive function through additional chol-
eretic action. Hymecromone therapy directed at
biliary dysfunction correction can lead to regres-
sion of a wide spectrum of common non-specific
dyspeptic symptoms, confirmed in previously pub-
lished studies, particularly when adding hymecro-
mone to UDCA in treating patients with biliary
pathology [22, 25].

During the conducted analysis, dose-dependent
diarrhea character during hymecromone therapy
was noted, likely due to its choleretic action. At
full dose (1200 mg/day), diarrhea persisted in
some patients (23.0 %), while dose reduction to
600 mg/day was accompanied by complete symp-
tom elimination. When diarrhea appears during
hymecromone therapy at 1200 mg/day that does
not resolve within several days or causes signif-
icant patient discomfort, dose reduction to half
(600 mg/day) is an effective and safe strategy for
optimizing therapy tolerability. Hymecromone
therapy was characterized by a favorable safety
profile: serious adverse reactions, including sys-
temic side effects characteristic of systemic anti-
spasmodic drugs such as blood pressure reduction
or atonic constipation, were not registered during
course therapy at full or half dose. Absence of
hepatotoxicity signs, including clinical laboratory
data, allows hymecromone to be considered a safe
medication in patients with biliary dysfunction
and concomitant compensated liver diseases.

Thus, conducted meta-analysis results demon-
strate that course hymecromone treatment serves
as a pathogenetically justified and clinically ef-
fective strategy for treating patients with bil-
iary tract dysfunction. When interpreting this
meta-analysis results, several limitations should
be considered. Included studies were predomi-
nantly observational with relatively small sample
sizes; studies used different outcome assessment
scales, which limited quantitative data pooling.
Additionally, a significant portion of assessed end-
points were categorical rather than quantitative,
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allowing assessment only of effect presence or ab-
sence. Studies included in quantitative parameter
analysis (VAS pain intensity, SF-36 “Bodily Pain”
subscale quality of life dynamics) were charac-
terized by high heterogeneity, which may be ex-
plained by differences in patient populations, sam-
ple sizes, and baseline symptom severity. Another
methodological limitation is that this meta-analy-
sis is based on observational “before — after” de-
sign studies without control groups, preventing
definitive conclusions about causal relationships
between therapy and observed effects. Systematic
bias risk cannot be completely excluded based on
methodological quality assessment of publications
included in analysis. Despite methodological lim-
itations, this work provides important summarized
data on hymecromone efficacy and safety in real
clinical practice conditions.
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BTOpuuYHBIE rermaToOCUAEPO3bl IPU XPOHUYECKUX
3a00AeBaHUAX [I€UEHU I10 Pe3yAbTaTaM
MOPJOAOTHYECKOTO UCCAECAOBAHUA
rerraTooOMoOIITaTOB
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> DIBY «Hayuno-kaunuueckuil yewmp moxcuxosozuu um. akademuxa C.H. I'onuxosa Dedepaivrozo medurxo-0uoaiozuteckozo
azenmemeas, Canxm-Ilemep6ype, Poccutickas Dedepavus
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1 DIBY «Bcepoccuiickuii yenmp 3Kcmpennot u paduaruornot meduyunot um. A.M. Huxugoposas MUYC Poccuu,
Canxm-Ilemepbype, Poccuiickas Dedepavus

Llenb: BbiSIBIEHME YACTOTbl BTOPUYHOIO renaTocuaepo3a, He OTHOCSLLErocs K HaCneACTBEHHOMY FreMOXPOMaTo3y,
B 3aBUCUMOCTU OT STMONOIMMN XPOHMYECKOro Anddy3HOro 3aboneBaHnsi NeYeHn, B peTpoCNeKTUBHOM MCCleA0Ba-
HUW HA OCHOBaHUW PE3YNILTaTOB MOPMOIOrMYECKOr0 NCCIeA0BaHNS GUONTATOB NEYEHN.

MaTtepuanbl 1 MeToAabl. B nccnenosaHue 6blnv BKAOYEHbI 227 NaUMEHTOB C XPOHUYeCKMU ANd@y3HbiMM 3a60-
NIEBAHUSIMM NEYEHN pasnuyHoi atmonorum (BupycHoi (HCV, HBV), meTabonnyeckoii, ankorosbHon), cpenHuii Bo3-
pacT 60nbHbIX cocTaBun 35,3 £ 11,9 roga, MyxynH cpeam o6cnenoBaHHbIX 6610 153 (67 %), xeHwmH — 74 (33 %).
Bcem nauveHTam npoBoamiiocb n1abopaTtopHO-UHCTPYMEHTaNIbHOE 0OCNefoBaHNE: KIMHUYECKUIA aHanm3 Kpo-
BW, Koarysorpamma, OGMoXMMUYEcKUn aHanm3 KpoBW (anaHMHaMWHOTpaHcdepasa, acnapTataMuHoTpaHcdepa-
3a, ramma-rnyramMmunaTpaHcnenTnaasa, wenodHas docdarasa, oowmin 6unmpyobuH, anbbymMmmH, peHoTMnMpoBaHmne
MNnAoB), BUpyconornyeckune metogpl nccneposanus (HBsAg, HCV-antutena, HCV-RNA, HBV-DNA B cbiBOpOTKE
KpPOBW 1 renatobuonTaTtax, aKcrnpeccus HecTpykTypHbix 6enkos HCV, HBsAg, HBcorAg B renatobuonTtaTax), map-
Kepbl ayTOUMMYHHbIX 3aboneBaHuii nedeHn (ANA, AMA), nokasaTtenu obmeHa xenesa (>keneso CbIBOPOTKM KPOBH,
deppuTrH), a Takxke renatobroncus ¢ MopdonormieckM nccnenoBaHMeM 6MoNTaToB U OLEHKOWN MHAOEKCA TMCTO-
norudeckoin aktueHocTn (Knodell, 1994), ctaonun dunbpo3uvposaHusa (Desmet, 1994), nONOAHUTENLHOW OKPACKOWA
no Nepncy ong BbigBNEHUA AEN03MTOB Xenesa.

PesynbraThl. [MCTONOrMYECKOE MCCNEAOBaHE renaTobMONTaTOB NALMEHTOB C XPOHUYECKMMU 3ab0eBaHNSIMUA
neYyeHn PasNYyHoM 3TUOMOrMKU BbISIBUIO HANNYME CUHAPOMA neperpyaku xenesom B 36,1 % cnyyaes. Hanbonee
4aCTOo Aeno3nTbl Xefe3a B TKaHW NeYEHU BbISBASIINCE NPU COHETAHMN BUPYCHbIX U afIKOr0Jlb-aCCOLMUPOBAHHbIX 3a-
GoneBaHN NeveHn (XpoHnvecknin renatut C + ankorosbHbli cteatorenatut — 69,6 %; XxpoHuyecknin renatut B +
aJIKOronbHbI cTeatorenatut — 66,7 %); Npu codyeTaHnm XxpoHuyeckoro renatuta C ¢ MeTabosiMyeckn accoummpo-
BaHHOW XMPOBOI 60Ne3HbIo NevyeHn Ha ctaguu cteatorenatuta (50 %), ¢ ayToMMMYHHbIM renatutom (50 %); a Tak-
Xe CO 3HAYUTEJIbHOW YacTOTOM — MpuY asikoroJib-aCCoLUMMPOBaHHbIX 3abosieBaHnsAx nedeHn (47,5 %) u Bupyc-ac-
COLMNPOBaHHbIX 3a00/1eBaHNSAX NeYeHNn — XpoHndeckoMm renatute B (44,4 %), xpoHudeckom renatute C (38,9 %).
3HauYNTENBHO PEXE CUHOPOM MEPErPY3KM XENe30M MNeyYeHn Habnogancs npyv HeankorosibHOM cTeaTorenaTtuTe
(25 %). deno3nTbl xenesa B BUAE reMocuaeprHa npy BTOPUYHbIX renatocnaepo3ax Ha poHE XPOHMYEeCKUx 3ab0-
JNIEBaHNI NEYEHN 0KanM3oBanucb B renatouutax |-l aumHapHbIxX 30H, pexe B kneTtkax Kyndepa. MNaumeHTsbl ¢ re-
naTocuaepo30M, HE3ABUCKMMO OT 3TUOJIOrU, UMeNU 60Jiee BbICOKYIO MMCTONIOMMYECKYI0O akTUBHOCTb BOCMA/IEHMS
B TKaHW ne4vyeHn. bonee Tsaxenbie cTeNeHn renatocnaeposa BbISBASIMCL B renatobuontarax naLuMeHToB C ajko-
roJib-aCCOLUMNPOBaHHBLIMI 3a60J1IEBAHNSIMI NMEYEHN.

BbiBoAbl. Bbicokas 4yacToTa BTOPMYHOrO renatocnaeposa, BbIIBIEHHOMO Y MNALMEHTOB C XPOHMYECKMMY 3abone-
BaHWSIMU NEYeHN PasfiMyHo 3TUONIOrNKN, CBUAETENBLCTBYET O HEOOXOAMMOCTU COBEPLLEHCTBOBaHWS JledebHO-amna-
THOCTUYECKMX aNrOPUTMOB: NMPOBELAEHUS AOMONHUTENbHLIX 0OCNEeN0BaHUI 1S BbIBAEHUS HapyLleHUA obMeHa
xenesa, onTMMMN3aLmm NaToreHEeTUYECKON Tepanmu.

KnioueBble cnoBa: CYMHAPOM NEPErPY3KM XeENe30M, renatocuaepos, GepponTos, XpoHnyeckme 3abosieBaHms ne-
YeHn, NaToreHeTn4eckasa Tepanusi, OKCUOATUBHbBIN CTPECC

KoHdnukT MHTEepecoB: aBTopbl 3as8BNSIOT 06 OTCYTCTBUN KOHMANKTA NHTEPECOB.

Ana uutupoBaHua: Ctenbmax B.B., Kosnos B.K., CamyceHko N.A. BTopuyHble renatocuaepo3bl Npu XpoHUYeckmx 3abonesa-
HUSIX NeYeHn Mo pesynsrTatamM MopdOoIorMyeckoro nccnenoBaHms renatobmonTaTtos. POccuinckunii XypHasn raCTpoaHTEPOSIOru,
renaronorum, kononpoktonorun. 2026. https://doi.org/10.22416/1382-4376-2026-1890-5292
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Secondary Hepatosiderosis in Chronic Liver Diseases Based on the Results

of Morphological Examination of Hepatobiopsy Specimens
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2 Golikov Research Center of Toxicology, Saint Petersburg, Russian Federation

3 Saint Petersburg State University, Saint Petersburg, Russian Federation
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Aim: to identify the frequency of secondary hepatosiderosis not related to hereditary hemochromatosis, depending
on the etiology of chronic diffuse liver disease, in a retrospective study based on the results of morphological exam-
ination of liver biopsies.

Materials and methods. The study included 227 patients with chronic diffuse liver diseases of various etiologies
(viral (HCV, HBV), metabolic, alcoholic), the average age of patients was 35.3 £ 11.9 years, among those examined
there were 153 (67 %) men, 74 (33 %) women. All patients underwent laboratory and instrumental examination:
clinical blood test, coagulation test, biochemical blood test (alanine aminotransferase, aspartate aminotransferase,
gamma-glutamyl transpeptidase, alkaline phosphatase, total bilirubin, albumin, lipid phenotyping), virological re-
search methods (HBsAg, HCV antibodies, HCV-RNA, HBV-DNA in blood serum and liver biopsies, expression of HCV
non-structural proteins, HBsAg, HBcorAg in liver biopsies), markers of autoimmune liver diseases (ANA, AMA), iron
metabolism indices (serum iron, ferritin), as well as hepatobiopsy with morphological examination of biopsy speci-
mens and assessment of the histological activity index (Knodell, 1994), fibrosis stage (Desmet, 1994), Perls staining
to detect iron deposits.

Results. Histological examination of hepatobiopsy specimens from patients with chronic liver diseases of various
etiologies revealed the presence of iron overload syndrome in 36.1 % of cases. Most often, iron deposits in liver
tissue were detected in a combination of viral and alcohol-associated liver diseases (chronic hepatitis C + alcoholic
steatohepatitis — 69.6 %; chronic hepatitis B + alcoholic steatohepatitis — 66.7 %), in combination with chronic
hepatitis C with metabolically associated fatty liver disease at the stage of steatohepatitis (50 %), with autoimmune
hepatitis (50 %); with significant frequency — with alcohol-associated liver diseases (47.5 %), and virus-associated
liver diseases — chronic hepatitis B (44.4 %), chronic hepatitis C (38.9 %). Iron overload syndrome in the liver was
observed significantly less frequently in non-alcoholic steatohepatitis (25 %). Iron deposits in the form of hemosid-
erin in secondary hepatosiderosis against the background of chronic liver diseases were localized in hepatocytes
of the |-l acinar zones, less often in Kupffer cells. Patients with hepatosiderosis, regardless of etiology, had higher
histological activity of inflammation in liver tissue. More severe degrees of hepatosiderosis were detected in liver
biopsies of patients with alcohol-associated liver diseases.

Conclusion. The high frequency of secondary hepatosiderosis detected in patients with chronic liver diseases
of various etiologies indicates the need to improve treatment and diagnostic algorithms: conducting additional ex-
aminations to identify iron metabolism disorders, optimizing pathogenetic therapy.

Keywords: iron overload syndrome, hepatosiderosis, ferroptosis, chronic liver diseases, pathogenetic therapy, ox-
idative stress
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BBeaenne

[leyenb urpaer BeAylLyo poJib B TOMEOCTa3e XeJjeda, PEKOMEeH/IAlUsAMHU, IIeperpysKa JKese30M COIPOBOK/IA-
Y4YaCTBYS B CJIOKHOM MeXaHM3Me ¢ OOPATHOI CBSI3bIO CH-  €TCS TOSIBJI€HNEM CBOOO/IHBIX MOHOB Kese3a B TazMe
CTEMHOH PeTyJIAIUK IUPKYJIUPYIOILIETro kese3a, ofece- KPOBM, BHEKJIETOYHOM [IPOCTPAHCTBE, a TaKKe BHYTPHU
4yBasg MOTPEOHOCTH OPTaHW3Ma, PETYJUpPYys 4epe3 OChb  KJETOK; OKHUCJIUTEJNbHBIMU TOBPEXKIECHUSMU OElKOB
«rercuinH — ¢eppornopTHH» a6COPOIHIO TUIEBOrO JKe- U KJIETOYHBIX CTPYKTYD, BEAYIIMMH K TruGean Kie-
Jie3a U3 KUIEeYHNKA, a TaKyKe TTOCTYIUIEHNEe PElUpPKYJ/IH- TOK; JleTeHepaTHBHO-AUCTPOMDIUECKUMI U3MEHEHUSIMU
PYIOILIIEro KeJe3a n3 Makpodaros, A0ObIBAIONIMX Kele- U GUOPO3HOI TpaHcopMalneil BOBJIEYEHHBIX B IIPO-
30 13 HEXKM3HECTIOCOOHDIX PUTPOIUTOB, TIPEYIIPEXKAAs — 11eCC OPTaHOB U TKaHel; HeoOPaTUMBIMU HapyIIeHUS-
U3JIMIIHee HAKOILIeHNe JKese3a B opranuame [1]. MU CTPYKTYPbl U (QYyHKIUN IIeuyeHH, cepila, HoJpKe-

Temocuaepod — mnaTOPU3MOTOTHYECKWIT TIPO- JIYJOYHON KeJe3bl W APYTUX OPraHOB 9HJOKPUHHOI
I[ecC, CBSI3AHHBIN C M3OBITOYHLIM OTJIOXKEHHEM TeMo- cucreMbl [2]. PasButuio cuHapoma meperpysku skeJe-
cugepuaa (TEMHO-KEITOTO TIUTMEHTa Ha OCHOBE OK- 30M MMEYEeHH CIOCOGCTBYIOT M3GBITOYHOE BCACHIBAHWE
CHjla KeJe3a) B TKAHsX OPraHu3Ma. B COOTBETCTBHE  JKeJie3a Yepes3 SKeJNyJA0YHO-KHUIIEYHBbIH TPaKT, 4pe3Mep-
c yrtBepxxaeHHbiMn Ha [V Konrpecce remMarosoroB Hoe mapeHTepaJbHOE NOCTYIJIeHne, HapylleHne MeXa-
Poccun (2018 r.) HalMOHANBHBIME KJIMHUYECKMME — HU3MOB PEryJsii[ui roMeocrasa sxenesa [3].
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lemarocuaepo3 — OTJOKeHNE Kejge3a B TKAHU
MeyeHu, JIOCTOBEPHO orpejiesieMoe npu MopgoJio-
TMYECKOM WMCCJIEI0BAHNN, KOCBEHHBIMH MapKepaMu
KOTOPOTO SIBJISTIOTCST TIOBBIIIEHNE YPOBHST (peppuTHHa,
cTerieHM Hachlllenus TpaHcdeppuHa, remMorao6una
U CKOPOCTH OCe[aHus apUTPOIUTOB. lenarocu/iepo3
UTPaeT BAJKHYIO POJIb B OTSTOIIEHUN TeYeHus: XPOHU-
yeckux 3a6ousieBanuil neuenu (X3II) ankorosbHoii,
BUPYCHOI1, MeTaG0JN4YeCKOll 3THOJOTHH, CTUMYJIUPYS
nporecchl puOPO3UPOBAHUS UM TENATOIEIIIOTSPHOTO
noBpexaeHud [4, 5], yBeanuuBaeT puCK pa3BUTUS Te-
MaTOLE/IIOISIPHOI KapiinHoMbl [6].

B 1956 r. J. Lereboullet et al. w M. Cachin et al.
OJIHMMU U3 TIEPBBIX COOONUIN O MOBBIIIEHHOM CO-
JIEP)KAHUY JKejie3a B MeYeHd Yy AJIKOTOJHMKOB 10 [[aH-
HBIM  T1aTOJIOTOAHATOMUYECKUX wuccaegosanmii [7, 8].
B mnocsieyrorine roipt 10j06HbIe COOOIIEHNST TOSIBUNCEH
B padorax L.W. Powell (1966) u O. Lundvall et al.
(1969) [9, 10]. IloBbuuenHOE COmEpPIKAHUE 3aIIaCOB Ke-
Jie3a MpH HEreMOXPOMaTHYECKUX MeTaboMm4ecKnx 3a00-
sieBanugx Obiio onucano B 1981 r. J.L. Sullivan [11].

CBsi3b MeK/ly HapylieHueM MeTaGosm3Ma JKeJjesa
1 3a00JIeBAaHUSIMU TI€Y€HN, HE OTHOCSIIUMUCS K Ha-
CJIEJICTBEHHOMY TI'eMOXpPOMaTo3y, Oblaa MOJPOOHO W3-
yuena u npu xponudeckom remature C (XTC) [12].
A.M. Di Bisceglie et al. (1992) 6pu1n nepBbIMEI, KTO
OOHAPY’KUJIM  TIOBBINICHHDBIH  ypoBeHb (eppuTHHa
U JKeJe3a B CBIBOPOTKE KPOBW Yy MAIMEHTOB C XPO-
HUYeCKMMM BHUpycHbIMU renatutamu B, C [13].
B 1999 r. no pesyJsbraTaM HCCJIELOBAHUS C Y4aCTH-
em 209 nmammentoB ¢ XI'C ObII0 yCTaHOBJIEHO HAKO-
IJIeHue Keje3a B TKanu nedeHn y 42,1 % GOJbHBIX,
y OGOJIbIIMHCTBA M3 HUX OTMEYEeHO yMepeHHOe Ha-
Komtenue »xenesa B medenu (35,4 %), Takske o6Ha-
PY/KEHO, YTO HaKOIJIEHUE Keje3a B MeYeHU MMe0
3HAYUTEJHHYIO CBSI3b C TSXKECTHIO TUCTOJOTMYECKOI
aKTUBHOCTU U cTajueil pubpo3upoBaHusl HA OCHOBE
knaccuduranuu METAVIR [14].

B 1997 r. R. Moirand et al. coobumm o cunapome
Heperpy3Kku JKeIe3oM Yy TAIMeHTOB € MeTaGoJImIecKu-
MU HapyleHusMH Ha (hoHe HHCYJIMHOPE3UCTEHTHOCTH,
TUTIEPJIUTTHEMUN, OKUPEHHs, apTepuabHOil TuIep-
tensun [15]. Coueranue crearosa, reMocujieposa ¢ Mo-
BBINIEHHBIM YPOBHEM ChIBOPOTOUHOTO (pepputnHa (npu
HOPMAJIbHBIX MOKA3aTEIIX HACBIIEHNS TpancheppuHa)
MOJIYYUIO Ha3BaHWE CUHJPOMA JUCMETa00MUECKOi
neperpysKku skejeaoM [15] u BHOC/IEACTBUM CTUMYJIUPO-
BaJIO MHOTOUHUCJIEHHbIE HMCCJIEAOBAaHUs, HalpaBJIeHHbIe
Ha PACKPBITHE TTOTEHITHATBHBIX MEXAHM3MOB, JIEKAIINX
B OCHOBE HAKOIUIEHHS Kejie3a MPU MeTa0OJTMYeCKH ac-
COLMMPOBAHHOI skupoBoii Gomesnn nedern (MAJKBID).
[Tocme oTkpbITHST (PeppoNTO3a HAKOIIEHBI JIOKA3ATE b
CTBa O €r0 POJIM B KAuecTBe TPHUITEpPA TPU PA3BUTHN
crearorenarura [16]. depponTod — 3TO THIT «3amPo-
TPaMMUPOBAHHON CMEPTH KJIETKU», WIEHTH(MUINPOBAH
KaK HearonToThdecKast TuOeb KJIETOK, KOTOPbI 3aBH-
CUT OT KOHIEHTPAIINK MOHOB JKeJTe3a W THIPOTEPOKCH-
noB yumzos [17, 18].

Mmuorue (HopMbI TEPETPY3KH JKETe30M XapakTe-
PUBYIOTCS HHU3KUM YPOBHEM TelCHMHA KaK OJHOTO

M3 OCHOBHBIX PETYJSITOPOB TOMEOCTAa3a ’Keje3a, CHH-
teaupyemoro remarornuramu [19, 20].

B nacrosiiee BpeMst yOeauTeNbHO TOATBEPIKIEHA
cBsI3b Mexxay ypoBHeM rercuamHa n X3II, amemuei,
TUTIOKCHUEl, CHCTEMHBIM BOCHAJEHHEM, YIOTpeOIeHN-
eM asikoroJisgt [21—25]. ¥V namnueHToB cO BTOPUYHBIMU
rerarocusieposamu Ha (one X3II wapynieHue cuHre-
TUYECKOW (PYHKIINU TI€YEHN TPUBOANUT K CHUKEHUIO
BBIPAOOTKY TETNCHINHA — KJIOYeBOrO OeJKa B MeTa-
6oym3Me skesesa. [encugnmH KOHTPOJUPYET YPOBEHD
BHEKJIETOYHOTO JKejie3a MyTeM PeryTUPOBAHUS KUIITeU-
HOIT aGcopOIun, TIANEHTaPHOTO TPAHCIIOPTA U BBICBO-
6ok eHus Keqe3a u3 gerno [26, 27]. Huskuit ypoBeHb
TelCU/INHA CIOCOOCTBYET Pa3BUTHIO MEPErPy3KH Ke-
JIe30M, TIPU KOTOPOH MPOUCXOANUT OTJOKEHHUE JKese3a
B TIEYEHU W TIOBBINIEHWE YPOBHS HeTpaHcdeppuH-CBS-
3aHHOTO JKeJie3a B KPOBOTOKe [].

3axBaT Te4YeHbI0 JaGUIBHOTO CBIBOPOTOYHOTO >Ke-
Jle3a, B TOM YHCJIEe He CBSI3AHHOTO € TpPaHC(HEPPUHOM,
MOBBINIIEHHOE OTJIOJKEHUE JKeJe3a B IUTOIIa3Me Tema-
TOLMTOB M PE3UIEHTHBIX Makpodarax nedenn (KaeTkax
Kyndepa) B Buge rpanys remocugepuna (KoMiiekca
JerpagnpoBaHHOro (DeppUTHHA U >Kele3a) MHOTUMU
HCCIIEJIOBATEIIMA  PACIIEHUBAETCS KaK  IPOSIBJICHUE
3AIUTHOTO MeXaHM3Ma, OJHAKO MOKET OTPHIlATEe/hb-
HO BJIMSTH HAa COCTOSIHME BHYTPEHHHX OpraHos [28].
[Tarrepubl HakomeHns >kenesa (mpeoGiamanue OTJIO-
JKEeHMH B renmartonmrax ju6o Kiaetkax Kymdepa) pas-
JITYAIOTCS B 3aBUCHMOCTH OT NPHWYKMH TEPETPY3KH Ke-
JIE30M: HANpuUMep, TMOBbINIEHNE TOPTAIHHON BEHO3HOI
JIOCTABKHU JKejle3a U3 KUIeYHnKa TpH J1eduITe Terncu-
JIMHA CITOCOGCTBYET TeNaTOLEeTIONSPHOMY OTJIOKEHHIO,
a TIpu reMoTpaHcdy3ustx, n30bITOUHOM TTAPEHTEPATHHOM
BBEJIEHUN TIPENApaToOB JKeJie3a OOJIbIe CTPAJAIT KJIeT-
kn Kyndepa. Hepesiko BbISBISAIOTCS CMelaHHbIE Bapu-
QHTbI JIETIOHUPOBAHUST JKesie3a B redern [29].

Haxorutenne xejie3a y TanueHTOB CO BTOPUYHBIM
reMOCHJIEPO30M  XapaKTEePU3YeTCs CMEINaHHBIM TaT-
TEPHOM W CBSI3aHO ¢ 0oJiee JIETKOH TMeperpyskoii ske-
JIe30M TI0 CPABHEHUIO C HACJEJCTBEHHBIM TEeMOXPOMa-
TO30M, TIPU KOTOPOM U30BITOK JKeJIe3a OTKJIAIbIBAETCS
B TeNaToIUTaX W PpacrpeieseTcss M0 yMeHbIIaIe-
MyCsl TPAJMEHTY OT MEPUTIOPTATHHBIX K IEHTPOTOOY-
agpabiM ob6nactam [30]. B orsimume ot remoxpomaro-
3a TP TEMOCH/IEPO3e He TTPOMCXOIUT 3HAYNTETHHOTO
MOBPEXJCHUS TKaHell, OJHAaKO JKeJe30-aCCOIUIPO-
BAHHOE TMEPEKICHOE OKHUCJIEHUe JIUMHU/IO0B B MeYeHH
WHIYIUPYET aronTo3 n (eppornTo3 TernaTouToB, aK-
THUBaIMIO Ki1eTok Kytdepa n BbIcBOGOK/IEHIE TTPOBOC-
MAJTUTETHHBIX TUTOKWMHOB, IO/ JEHCTBHEM KOTOPBIX
YBEJTMUMBAETCS CHHTE3 KOJIJIAareHa 3BE3YaThIMU KJIeT-
KaMH — OCHOBbBI Pa3BUTUS COEJIMHUTEJNbHOU TKaHW
u ¢ubposa [15, 31]. B 3100l cBsI3u HAMUUME CUHIPO-
Ma TIEPETPY3KHU JKEe30M SIBJSETCS MPOrHOCTUYECKH
nHe6aronpudaTHbiM (pakTopoM nporpeccun X3IT [32].

YacTtora BbISBIeHHs Tematocujepo3a npu X3II
pasinyHa W 3aBUCUT OT 3THOJOTUU. [lo JaHHBIM psiga
ABTOPOB, TMEPErpy3Ka >Keae30M MedeHr HAOI0aeTCs
y 30—50 % maiueHToB ¢ MeTaGOJHYECKH acCOIMUPO-
BAaHHOM JKMPOBOI 00JIE3HBIO TIEYEHH, Y 3HAYNTETHLHOTO

Poc sypH ractposHTepoJi renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)

61



62

Opurunasibhbie ncciepoBanust / Original articles

www.gastro-j.ru

YHUCIa TAIMEHTOB, 3JI0YMOTPEOJITIONNX — aJKOTOJIEM,
10 30—40 % — mpu XPOHUYECKUX BHPYCHBIX TEMATUTAX
[33—-35].

Heo6xoauMo OTMETHTH, YTO BOIPOCY MHeperpys-
ku skesaesoMm npu X3II yxpesnserca HegocTarouHoe
BHUMaHWe B KJAWHUYECKOW TpakTuke. DBwmecre
C TeM BbBICOKAasl PacCHPOCTPAHEHHOCTb renaTocuje-
posoB y maruenToB ¢ X3II Ttpebyer pacmupenus
JiedeOHO-IMaTHOCTUYECKUX AJITOPUTMOB Y JAHHOM
KaTeTOpUM TAlMEHTOB, a TaKXe B pAle CcaydaeB
IpOBeJleHUsl aTOTeHeTUYeCKON >Kese30-9JIMMUHU-
pyoleil Tepannu.

Ilenpio mraHHOTO HCCJIETOBAaHUS SIBUJIOCH BBISIB-
JIeHUEe YaCTOTBl BTOPUYHOTO TelaToCuepo3a, He OT-
HocAllerocss K HacJ/aeJCTBEHHOMY IeMOXpOMaTosy,
B 3aBUCHMOCTH OT 3THUOJOTHH XPOHUYECKNX 3a00-
JIeBaHWH TIeYeHU, B PETPOCHEKTUBHOM HCCJE0BA-
HUW Ha OCHOBAHWHU PE3yJbTAaTOB MOP(OIOTHIECKO-
ro uccJaeoBaHusT OUONTATOB IMEeYEeHU MallMeHTOB
B 1. Cankr-IletepOypre.

MarepuaJjbl 1 METObI

B perpocrekTnBHOE  OJHOIIEHTPOBOE  IOIYJISI-
IMOHHOE WCCae0BaHe ObLTM  BKJIIOUEHBI JaHHDIE
obcnenoBanus 227 [MAIlUEHTOB C XPOHUYECKUMU
anuddy3HpiME  3a607€BaHUSAMI  TI€YEHN PA3JTHUUHON
TUOJIOTUY, HE OTHOCSANUMUCS K HACJE[CTBEHHO-
My remMoxpomarody. Bce marmeHTsl o6pamaanch
Mg BepudUKAIMM JUArHo3a B KJAUHUKY Kade-
JIpbl BHYTpeHHUX OGoJie3Heit, Hedposornu, obiei
U KJIMHIYECKOH (apMaKoJOTHu ¢ KypcoM apMa-
muu C3IMY um. UW.M. MeuHukoBa 3a MepUO
1998—2025 rr. Cpeannii Bo3pact GOJTBHBIX COCTa-
Bua 35,3 + 11,9 roma, My:kuuH cpean oOCe0BaH-
HBIX 66110 153 (67 %), sxernmuH — 74 (33 %). Becem
HalueHTaM MPOBOJMIOCH JTaGOPATOPHO-UHCTPYMEH-
TajbHOE 00C/e/J0OBAHNE: KJIUHUYECKUI aHaIu3 KPO-
BU, KoaryJjorpamma, OMOXMMUYECKHUH aHATN3 KPOBU
(amanmnamunorpancdepasa, acTapTaTaMIHOTPAHC-
(epasza, raMmMa-rIyTaMUATPAHCIIENTH/IA3a, IEJTOUHAS
ocdaraza, obmuit 6mmupy6uH, aabOyMuH, (eHOTH-
[UPOBAHUE JIMIUAOB), BUPYCOJOTMYECKUH CKPUHIHT
(HBsAg, HCV-anTurena), MapKepbl ayTOMMMYHHBIX
sa6onesanuit nedenn (ANA, AMA), nokasatenun o6Me-
Ha kesme3a (GKeTe30 ChIBOPOTKU KPOBH, (DEpPUTHH).

WucTpyMeHTanibHOE UCCIE0BAHUE BKJIOUAIO YJIb-
TPa3BYKOBOE WCCJEJOBAHNE TEYEeHHU, KETYHOTO IIy-
3bIPSI M JKETUEBBIBOJSIINX IyTEH, MOKETYI0THOI
JKeJIe3bl, Cese3eHKH; 330(DaroracTpo/ryoIleHOCKOTIHIO.
Beem nanumentam ¢ X3II mocne nonyuenust madop-
MUPOBAHHOTO COTJIACHS C TIeJbI0 BepUMUKAINT 1a-
IHO3a BBITIOJHAJIACH TeNaToONONCHST  YPECKOKHDIM
MeromoM 1o Menghini wrioit amamerpom 1,4 MM.
[Tosyuenmbie 0Opa3ibl TKAHHM ME€YEHU WMETH JIJTHHY
He MeHee 15 MM, cojepXKajin He MeHee 6 IMOpPTATb-
HBIX TpakToB. YacTp Ouonrara, HpeIHA3ZHAYECHHYIO
JUISL  TIPOBEJIEHUS] THCTOJOTUYECKOTO UCCJIe0BAHMS,
¢gukcupoBasu B TedeHre 24 4acoB B HEHTPATbHOM 3a-
Gydepenrom 10%-m dopmamune (pH 7,2—7,4); 3atem

MaTepras 00e3;KUPUBAIN U 00€3BOKMBAIN B CIIMPTAX
HAPACTAIONIENl KOHIEHTPAIMN U 3aJUBAIM B Tapa-
$un Mo OOGIMENPUHSTHIM METOAUKAM C TIOCJEYIOIEi
OKPAcKOil mapad)uHOBBIX CPE30B TOJIUHONW 3—3 MKM
TUCTOIOTUYECKUME  KpacuTe My (reMaTOKCHIMHOM
1 303WHOM, MUKPOdyKcMHOM 10 Metony Ban-I'msona,
a Tak)Ke /IS BLISIBJIEHUS JIETIO3UTOB JKeje3a M0 MeTO-
ny Ilepaca).

O1eHKa CTPYKTYPHBIX WM3MEHEHUN TeYeHOUHON
TKAHU IIPOBOANIACH MOJYKOJIUYECTBEHHBIM METOIOM
C UCIOJb30BAHUEM WHJIEKCA T'MCTOJIOTHYECKOI aKTHB-
woctu (MTA) nmo R.G. Knodell et al. [36] B 6anib-
HO#l cucreme: MuHUMambHag (1—3 6amra), HU3KAg
(4—7 6Gannos), ymepennass (8—12 Gaswios), BbIpa-
sxenrag (13—18 Gamnos). Cragmio ¢ubposa mnede-
HU olleHnBaJu 10 4-6asubHoil cucrteMe V.J. Desmet
et al. [37], naumnas or nopraabroro ¢puéposa (I cra-
W) 10 IUPPo3a ¢ 06pasoBaHUEM MOPTO-TIEHTPATb-
HBIX BAaCKyJISIPUBUPOBAHHBIX CENT ¥ HOAYJSPHOI
tpancdopmanmeil napenxumbl nmedenu (IV cragus).
O1leHKa TSKECTH TEperpy3KN MapeHXHUMbl MeYeHn
JKeJIe30M IMPOBOUIACH IMOJTYKOJUYECTBEHHBIM CIIO-
co60M Ha THUCTOJOTHYECKUX Cpe3axX, OKpalleHHBIX
mo Merony Ilepsca B cOOTBETCTBUE ¢ PeKOMEH/AIN-
amu P.J. Scheuer et al. [38].

Mopdonorinyeckoe —uccaeoBaHue TUCTOJOTHUYE-
CKHMX IIPernapaToB IMPOBOJMJIOCH MPH TMOMOIIN CBe-
TOONITHYECKOT0 MHKpockoma Leica DM LS2 (Tep-
MaHUs) [pU  yBeawdeHun Mukpockona 200—400.
MukpodororpacdupoBanre TPOBOAUIN MIPU TTOMOIIH
1udposoit Gporokamepst Leica DFC 320 (Tepmanus)
u nporpammMbl ASDSee 6.0.

Jlnst  uckJoYeHus:/ MOATBEPIKIEHUsT  BUPYCHOI
stnonorun X3Il B psge ciaydaeB TPOBOAUIOCH 00-
Hapy’KeHne TeHOMHOH W pPelIMKaTuBHOH opM
HCV-RNA, HBV-DNA B pasnuunbix Guojoruye-
ckux cy6erpaTtax (ChIBOPOTKA KPOBH, TKaHb II€YEHH),
a TakKe 3KCIpeccusi HeCTPYKTYpHbIX OenkoB HCV,
HBsAg, HBcorAg B renmaro6uonrarax.

Cratucrtndeckass o6paGoTka JaHHBIX — OCYIIECT-
BJISLIACh € MOMOIIBIO 1porpamMm  Microsoft Office
Excel 13 m MedCalc 23.2.1. Omnucanue pacmpese-
JIEHWIT TTPU3HAKOB B BBIGOPKAX TIPEICTABJIEHO B BUJIE
MeauaH U KBapTWJIbHOTO pasMmaxa. [lis cratucrude-
CKOIl 06paGOTKN JIAHHBIX WCIOJb30BAIU KPUTEPUN
Manna — YUTHM /i1 HEHOPMAJbHbBIX HECBSI3aHHbBIX
BeanunH u Kputepuii CTblofieHTa IS HOPMaJbHBIX
HECBSI3aHHBIX BeJUYWH. /[ BBIABJIEHUS JUHEWMHOU
3aBUCUMOCTH MEXK/y ABYMSI BEJUYMHAMHU OIEHUBAJIH
rkoaddurment xoppesauun Iupcona (7). s anam-
32 KAueCTBEHHDIX IMEPEMEHHBIX HCIOJb30BATIH KPHTE-
puii y*. Kputndeckuii ypoBeHb 3HAYMMOCTH HYJEBOI
CTaTUCTUYECKON TUTIOTE3bI MpUHUMaau paBubM 0,05.

Pe3yabTaTsl

Crpyxkrypa stuosornun X311 y ucciaemayemMbix 60Jib-
HBIX Tpe/icTaBieHa Ha pucynke 1. IIpeoGmagatommmu
atnosornyeckumu  popmamun X311 gBusimuch BuUpyc-
uele (HCV, HBV), a Takke codeTaHHbIE BapHAHTHI
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ACI
25,9

Xrs
12,8

1,8

HACI XIB+ACI
3,5 4

4>

XIC + AUl Xrc + HACr
2,6

Xrc
33,9

XIc + Xre
5,3

Xrc + ACr
10,1

Pucynox 1. CtpyKkrypa 5THOJOTUM XPOHUUECKUX 3a60IEBAHUN IEYeHN Y NCcIeyeMblx 6oabnbix (n = 227);
XT'C — xponmnueckuii renatut C, XI'B — xponunueckuii renatut B, ACI' — ajKOTOJbHbBIN CTeaTOremaTur,
HACT — wneankorosbublil crearorenarut, AU — ayroumynunblil renatut

(MeTaGoIMUecKn acCONMUPOBAHHbIE, AYyTOUMMYHHbBIE)
XPOHUYECKUX 3a00JIEBAHUIT TT€UEH.

B uccreayeMpix Tpynmax mainuenToB My)KUUH ObLIO
60JIbIlle, YE€M JKEHIIMH, NMPUYEM B I'PYIIe MAI[HeHTOB
¢ X3II u remarocusiepo3oM CABUT B CTOPOHY MpPeol-
Jaganus My>K4uH yemnusaacs (ra6m.). Y manmueHtoB
0o6enX TPYNI MCXOJHO BBISBJECHO HapylieHue (yHK-
1MW TIeYeHN B BUJIE CHHAPOMOB IIUTOJIM3a W XOJIECTA3a.

Cragnun  X3II, ycraHOBJIEHHBIE COIJIACHO COOT-
BETCTBYIOIUM KJIaccu(uKaiusgM, TPUBEIEHbI B Ta-
O6muite. He BBISIBIE€HO [TOCTOBEPHBIX OTJUYUN B BBI-
paxkeHHOCTH cTajmu (Gubdpo3a B MeYeHN y TAIHeHTOB
¢ HaJMYMEM TemaTtocuaeposa. AHAJIN3 BBIPAKEHHOCTH
HEKPOBOCTIATIUTEBHON aKTUBHOCTU BBISIBIJI B TPYIITIE
C TemaTocuJepo30M, HAPSIy CO CHIDKEHHEM KOJIMYe-
CTBa TMAIMEHTOB € MUHUMAJIBHON THCTOJOTHYECKOIT
AKTHBHOCTBIO, TIOBBITIEHNE KOJUYECTBA MAI[MEHTOB
C YMEpPEeHHOW TUCTOJOTMYEeCKON aKTUBHOCTHIO BHE 3a-
pucuMoctr ot atnosorun X3IT (tada.).

YacroTa BCTpEYaeMOCTH CHH/POMA IIePErPy3KHU Ke-
JIE30M TI€YEHU 10 JAHHBIM FUCTOJOTHYECKOTO MCCJIEI0-
BaHMS TernatobmonTaroB marmenToB ¢ X311 (n = 227)
cocraBuiaa 36,1 %. BBuy TOro 4to peryJisiiusi Me-
TabosIM3Ma Keje3a SBISETCS dHIOTEHHOH (yHKIHei
nedenu, 1npu X3II pasznnvHoOil 3THOJIOTUU MOTYT pas-
BUBATLCS HapylieHust (HeppOKUHETUKH, YTO MOKET
COIIPOBOMKIATBCS CUHAPOMOM IEPETPY3KU  JKEJIE30M
Pa3JIMYHOIl CTeleHn BbIpaKeHHOCTH. HacToTa remnaro-
CU/IEpo3a B 3aBUCUMOCTH OT TUOJOTUU XPOHUIECKOTO
3a00JI€BaHUST TIEUEHN MTPE/ICTaBIeHa HA PUCYHKe 2.

Hawnb6osee gacto emo3WThI JKesie3a B TKAHU TTeYeHN
BBISIBJISLIMCH TIPH COYETAHUU BUPYCHBIX U QJIKOTOJIb-
acCOIMMPOBAHHBIX 3a0oseBannil (XpOHUYECKMH Tema-
it C + ajkorosibhbiii crearorenatut — 69,6 %; xpo-
HUYECKUI renatut B + ajKoroJbHbIi cTeaTorenaTnT —
66,7 %; p < 0,05), mpu coueTaHNU XPOHUYECKOTO

remmatuta C ¢ MeTaboOJNYeCKU ACCOIMUPOBAHHON KU-
POBOIT  OOJIE3HBIO TEYEHW HA CTAJUU CTEaTOTeaTh-
ta (50 %), mpu coYeTaHMM XPOHUYECKOTO TeIlaTH-
ta C ¢ ayroummyHubiM renatutoM (50 %), a taxske
CO 3HAUUTEJNHHON YAaCTOTOW — IIPU AJKOTOJIb-aCCOTH-
npoBanHbIx 3a6osneBanusx neuenu (47,5 %) u BUpycC-
ACCOIUUPOBAHHBIX 3a60JIeBAHUSX TeYeHn — XPOHHU-
yeckoM renarute B (44,4 %), XpOHMYECKOM TemaTuTe
C (38,9 %). 3HaunTesbHO PEKE CUHPOM TIEPErPY3KH
JKEJIe30M B TIeYeHU HaOMIOAJICS TPU M30JUPOBAHHOM
HeasKoroibHoM crearorenarute (235 %; p < 0,05).

Y uccnenyempix nanuentos ¢ X3II u remarocuje-
PO30M OTJIOJKeHUsT JKeJsie3a OOHAPYIKIBAIUCH B TEIIATO-
UTax WM B Makpodarax IMeueHw, pacroJaraionmux-
cs1 MHTPANOOYJISIPHO WM B MEeYeHOYHBIX CHHYCOHMIAX
Ju60 B 00eUX KJICTOUHBIX MOIMYJISIUSX.

Me3zenxuMaibHOe OTJOKEHUE >Kesie3a BCTPEYATOCh
yaiie, YeM TenaTole/TIONSIPHOEe HAKOIJIEHHE  JKese-
33, B OCHOBHOM B remartorutax [—II armHapHbIX 30H,
HO B OOJIBITMHCTBE CJIyYaeB MOPAKAIUCh 06a KOMIap-
TMEHTA. JTO OTJINYAET BTOPUYHDIA TeMOCHIEPO3 OT OT-
JIOJKEHUST JKeJie3a B TIEUeHU TIPU TIEPBUYHON TeHETUYECKH
JIETEPMUHUPOBAHHOM TIeperpyske skeqe3oM (reMoxpoma-
TO3€), KOTjla sKeJae30 OGHAPYKMBACTCS MCKIIOUUTENBHO
B TeNaTole/LTONIPHOM KoMITapT™enTe (3a UCKII0UYeHreM
depponopturoBoii 6o/e3Hn), a Makpodard MCIbITIBA-
10T J1epUINT Kesleda B pe3yJibTate 6eCpensTcTBeHHOTO
9KCIIOPTA JKeJie3a U3 9TUX KJIeTOK [39].

Heo6xoxuMo orMeruTb, 4TO B remaroOmorrarax
MAIUEHTOB € AJKOTOJIb-aCCOITMUPOBAHHBIMEI 3a60J1€Ba-
HUSIME TIeYeHd BbISIBJSINCD G0Jiee TsKeJble CTeleHn
renarocujieposa. s MITIOCTpAIMU  TIPECTABJIECHBI
(orocHuMrn MopdosOTHN TIEYeHN HMCCACyeMbIX a-
LIEHTOB ¢ MuKcT-renatutamu (puc. 3, 4).

OtevecTBEHHBIMU ABTOPAMU [PU  U3YyYEHHH KOM-
MIeKca  KJIMHUKO-MOPQOJIOTHUECKUX  TIOKa3areJiei,
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Tab6auua. Kmunuko-mopdoornyeckass XapaKTepUCTHKA HCCIEAYeMbIX MAIMEHTOB ¢ XPOHUYECKIMU

3a00J1€BaHUSAMU TI€YCHN

Hccraexyembie rpymmb

Ilokasarem X3II 6e3 renatocueposa X3II ¢ remaTocuaepo3oM

(n =123) (n = 104)

Bospacr, roabr

Cpennee 3HaueHne + omuOKa CPeHETO 33,8 £ 12,5 36,9 + 10,9

Pas6poc 18—68 18—67

IMox, n (%)

My KUIHBI 74 (60 %) 79 (76 %)

JKenmnunbt 49 (40 %) 26 (24 %)

AJIT, Ex./n

Cpenanee 3HaueHne + ommuOKa CPeIHETO 112,2 + 8,6 136,7 + 12,4

Pas6poc 58—254 72—268

ACT, En./n

Cpennee 3HavueHue + omMOKa CPeIHEro 96,4 + 9,8 102,2 + 12,7

Pas6poc 48—220 36—234

ITTI, Ex./na

Cpennee 3Hauenne + omubKa CpeHErO 94,2 + 12,8 85,6 + 10,3

Pas6poc 36—318 38—290

UTA, 6amnb (1o Knodell)

Cpeanee 3Havenne + ommOKa CpeaHero 4,85 + 0,24 5,73 + 0,29*

Paz6poc 1—15 1—15

UTA 1-3, n (%)

68 (55,3 %)

37 (35,6 %)*

WUTA 4-8, n (%)

40 (32,5 %)

52 (50 %)*

UTA 9-12, n (%) 12 (9,8 %) 11 (10,6 %)
WTA 13—15, n (%) 3(2,4 %) 4 (3,8 %)
®u6pos (10 Desmet)

Cpennee 3Havenne + onmmOKa CpeHero 1,56 + 0,09 1,65 + 0,11
Pas6poc 0—4 0—4

F 0, n(%) 14 (11,4 %) 12 (11,5 %)
FI1,n(%) 54 (43,9 %) 41 (39,4 %)
F II, n (%) 34 (27,6 %) 29 (27,9 %)
F 11L, n (%) 13 (10,6 %) 15 (14,4 %)
F IV, n (%) 8 (6,5 %) 7(6,7 %)

Ipumeuanue: X3 — xponuueckue 3aboresanus newenu, AJT — aranunamunompancgepasza, ACT — acnapmamamuno-
mpancgepasa, ITTII — zanma-zaymamurmpancnenmudasa, HI'A — undexc zucmosozuueckoli akmusnocmu, * — paziuuus

docmosepmovl npu yposne p < 0,05.

XapakTepuayomunx oco6eHHoct TedeHnst X311 mpu ma-  Gosee

BBICOKO TUCTOJIOTHYECKOM

AKTUBHOCTbBIO

JINYUH TEMOCHIEPO3a, PAHEE BBISIBJISIIOCH OTPUTATETbHOE
BJIVISTHHE CTETIEHH TeMOCH/Iepo3a Ha Tpoliecchbl (pnéposn-
POBaHMsI B TKAHU MEYeHH, THCTOJIOTHYECKYIO aKTHBHOCTD
3abosieBanus tiedenu [35, 40]. Ilo ganubiM psiga aBTO-
POB, TSDKECTb HEKPOBOCTIATUTENBHBIX U AUCTPOdUIe-
CKUX TIPOIIECCOB B TKAHU TI€YEHU TIPU TENATOCUIEPO3aX
00yCJIOB/IEHA TaKKe HapyIIEeHHEM MUKPOIUPKYJISITNN
BCJIE/ICTBUE M3OBITOYHOTO OTJIOKEHUS Keje3a B COCy-
JIUCTON CTeHKe, KOHCTPUKINEH MHUKPOCOCYIOB CHJe-
podaramu ¢ popMuUpoBaHnEeM MUKPOTPOMGO30B [41].
ITo pesyabraTaM MPOBEAEHHOTO WCCJIEIOBAHUS
OuonTars!l nanuedToB ¢ X311 ¢ HammuueM remarocuze-
poO3a HE3aBUCUMO OT 3THOJIOTHH XapaKTEePU30BANCDH

(ta6m.), 4TO corjacyercss ¢ JAHHBIMH, IOJTydYeHHbI-
vu E.W. Kambm (2000) [35]. Boeiasiaena Koppeasius
mexxay MTA wm cragueit ¢dpubposupoBanus B rpyiie
nanuerToB ¢ X311 n remarocnieposom: KoapduimenT
koppessinu  [upcona cocrasua 0,65 (p < 0,0001;
95%-mb1it nosepurenbnbrii narepsan (95% JAN): 0,52—
0,75), a TaksKe yCTAaHOBJEHA KOPPEJAIMS MEXK/Y BO3-
pPacToM U CTENEHBIO TernaTocuaepo3a: KodpduimenT
koppessinu ITupcona 0,37 (p < 0,0001; 95% /JI:
0,19—0,53). Temarocuaepos IV crenenn manbosee
4acTo BbIgBJsAICA y nainuentoB ¢ X311 na mupporu-
YecKoi crajuum U OTCyTCTBOBasl y mnauuentos ¢ FO
(p < 0,05) (puc. 5).
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— paannunst gocroBepHbl npu yposae p < 0,05; XI'C — xponmyeckuii renarur C, XI'B —

xponndeckuii rematut B, ACI' — anxoronpubiii creatorenarut, HACI — HeaaKOTOJbHBIN CcTeaTOTemaTuT,

AUT — ayTouMyHHBII renatut
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Pucynox 3. XpoHUYECKHWIT  MHUKCT-TEMaTHT
(XTB + XTC + anxoromabubii creatorenatut). UTA 5
no Knodell, F T mo Desmet; remocuzepos II creme-
HU: OTJIOKeHUe skeqe3a (CHHMe TPaHyJibl) B IIUTOIIIA3-
Me renaroruToB I m Il anmuapHbIX 30H; OKpacka
no Ilepacy; yseanuenue x200

O6cy:kaenne

[Tosydenuble gaHHBIE COTJIACYIOTCS C MHEHUEM
nuccnegoBareneii [42] B ToM, uTO XpoHMYecKue 3a60-
JIEBaHUSI TIE€YEHU, MPU KOTOPBIX YBEJHUYEHUE 3aIIacoB
sKesie3a uMeeT GOJIBINYI0 KJIMHUYECKYIO 3HAYNMOCTD,

Pucynox 4. Xpounueckuii mukcr-renarut (XT'C +
askorosbublil creatorenatur); MITA 7 no Knodell, F I
no Desmet; remocuzmepos Il crenenn; Otioxkenue
skenesa A (cunme rpaHyJsibl) — B IIUTONJIA3ME MAKPO-
¢aros cunyconjioB, Otaoxenne xenesa b — B 1uTO-
mwra3me renatoruToB | u Il armmHApHBIX 30H; OKpacka
no Ilepuicy; yBennmuenne x400

BKJTIOYAIOT co4YeTaHHble (DOPMBI BUPYCHBIX U aJKO-
TOJTh-aCCOIMUPOBAHHBIX 3a60/€BAHNI TI€UeHN, IIHP-
POTHYECKYIO CTAANIO 3a00JIeBaHUS TI€YEHU, a TaKKe
3a60/ieBaHNs [I€YeHM, Pa3BUBAIOININECS BCJE/ICTBUE
BosaefcTBust oanoro (axropa (XI'C, XTB, ankorosn-
Hblii creatorenatutr, MAYKBII).
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Pucynox 5. 3aBUCUMOCTb WHTEHCUBHOCTH TEIATOCHEPO3a OT CTann (puOPO3NPOBAHUS MTPU XPOHUYECKUX

3a00JIeBaHUAX [T€YEHN

BblisgBieHHbIE pa3IMuns MO YaCTOTE BCTPEYAEMOC-
i remnarocuepo3a npn X311 pazmnyHoil aTHosOTHN
OTPAKAIOT KaK OCOGEHHOCTH MeXaHU3MOB (heppOKU-
HETHKHW, TaK W CJIOKHBIE MyTH MEXKJETOYHBIX B3a-
nMozeiicTBUil ¢ WHAYKIUEH HEeKPOBOCIAIUTETbHDIX,
¢ubpornueckux mporeccos [6, 32, 35].

Basknast posib B Pa3BUTHH TeNaToIELIIONSIPHOTO
noBpexxaernst npn X3II orBoamMTCS OKMCANTENTBHO-
My CTpeccy M WHAYIUPOBAHHBIM UM aronTo3y W He-
Kkpo6uozy remarorutoB [43]. Ilpm cwnHIpome Tepe-
IPY3KH KeJIe30M Ba)KHAsl POJb B KayecTBe TPUTTEpa
JUUIST MTHUTHAIIAN BOCTIATIEHUST OTBOJIUTCS] TIEYEHOUHOMY
(epporTody, KOTOPBIN TpeAcTaBasier co60il HeIaBHO
OXapaKkTepnu30BaHHYI0 (POPMY KeTe303aBUCUMOI MPo-
rpaMMUpPyeMOil THOeJn KJIeTOK, BBI3BAHHYIO OKHUC-
JINTEJIbHBIM CTPECCOM U HapylIeHusMu aytodarunu
(Imporecc BHYTPHUKJIETOYHOH mepepaGoTKi AuC(YHK-
IIMOHATBHBIX GETKOB U APYTUX KOMIOHEHTOB KJETKH)
[44]. B aroii cBs3u depponTo3 MOKeT ObIThb OIHON
U3 TepareBTUYEeCKUX MUIeHell s TPeloTBPalleHust
pas3BuTHs crearorenaruta [45], mpm KOTOpoM rubENDb
[EYEHOUYHDBIX KJIETOK SIBJISIETCSI PAHHUM COOBITHEM
B KOHTEKCTe creaTosa mnedeHu [46].

IKCIepUMEHTATbHbIE JaHHBIE CBUIETETbCTBYIOT
0 TOM, 4TO (PEPPOIITO3 SIBJISETCS KPUTHUECKUM (PaKTO-
POM TeNaTOLE/IIOSPHOTO MOBPEXKIEHNS W TATOJOTH-
YyecKuX rporieccoB, cBga3anubix ¢ MAJKBII na cragnm
crearorenatuta. VHru6upoBanue GepponTos3a yMeHb-
MIaeT JUMOTOKCHUYECKYI0 THOEJb KJETOK, CBSI3aHHYIO
¢ MAJKDBII [47]. B nienioM moTeHnmaabHast poJb dep-
porrroza B pasButuu u nporpeccupoBanun X3II tpe-
OyeT [aabHEHIero M3y4eHuss B 3HAUYMMBIX MOJIEJISX
3a60/eBaHUs M Y MAINEHTOB, OCOOEHHO € yUETOM TOTO,
YTO B HACTOSIIEE BPeMsl HET TepaleBTHYECKUX Bapu-
AHTOB JIJIS JIaHHON KaTeropun 60bHBIX [48, 49].

N36bITOK sKemme3a, HaKAIIMBAIONIMIICS B TenaTo-
IUTaX, MPOSBJSET CBOIO TOKCUYHOCTD, KATAJIU3UPYS
BBIPAGOTKY akTHBHBIX (hopM Kucaopoza (ADK) [50].
CBob6ognoe keqe3o obpasyer ADK mocpenctBoM pe-
akiit @entona u laGepa — Beiica, rae paaukan
cymepoxcrza (O,) BOCCTaHABINBAET TPEXBATEHTHOE
JKeJIe30 10 JIBYXBAJEHTHOTO JKeJsie3a, KOTOpPOe pearu-
pyer ¢ mepekucbio Bogopoxa (H,0,) ¢ o6paszoBanu-
€M BBICOKOPEAKIIMOHHOCITIOCOOHBIX —TUAPOKCHIBHBIX
pagukanos (OH-) [51]. TuapokcuabHbIE paJnKasbl
MPUBO/ISIT K YCUJIEHUIO TIEPEKUCHOTO OKHUCJIeHus: oc-
GosmmuIoB BHYTPH OPraHe/JI W KJIETOYHBIX MeMOpaH,
OKHUCJIEHUIO OOKOBBIX Tlereil aMUHOKUCIOT, K pPa3pbl-
Bam muTeil JIHK n dparmentamm 6emkoB [S].

YBesudenune — kesne30-UHAyHUpPOBaHHbIX  ADK
B kJaeTkax Kymdepa WHUIHMUPYET TPOBOCIATUTETD-
HBIIl KacKajl B TIEYE€HU ITOCPE/ICTBOM aKTHBAIUU TIepe-
nauyn curHasoB NF-«xB, uto npuBoanT x yBesndeHUIo
CUHTE3a MPOBOCTIANNTENHHBIX IUTOKUHOB [L-6, TNF-a
n 1L-1p [52]. Ilpu BropuvHOIl TIepeTpy3Ke Kee30M
MATOJIOTUYECKOMY JIEHICTBUIO KeJIe30-NH/YIIMPOBAHHO-
ro OKCHJIAaHTHOTO CTPEecca IMOJIBEPraloTCs TeMaTOIUThI
n kaerkun Kymdepa ¢ mocseayronmm 3airyCKOM B HUX
MEXaHW3MOB anornTo3a uin Hekposa [53]. TIpomyKTer
KaTajan3a C yyacTheM >Kejie3a, TPSIMO M OIOCPe/I0BaH-
HO BO3/IENICTBYS HA 3Be3/14aTbhle KJAETKH, CTUMYJIUPYIOT
KOJITareHooOpa3oBaHne — OCHOBY Pa3BUTHSI COe/H-
HUTEJbHOI TKauu u gubposa [4, 5].

XOopolio M3BECTHO, YTO B YCJOBUAX TUIOKCUU
MOIIHOCTD TyTH KJIETOYHOH JHEPTONPOIYKIINU C WC-
MOJIb30BAHWEM CYKI[MHATA Ha TMOPSJIOK TTPEBOCXOUT
JIPyTHe BO3MOXKHOCTH 9HEPTooGectieyeHns KIeTOK; Mo-
MUMO 3TOTO, B YCJIOBUSX BBEJIEHUSI B OPraHU3M IIpe-
MapaToB SHTAPHON KUCJIOTHI PEATH3YIOTCS ee Hemps-
Mble aHTHOKCUIaHTHBIE 3 (EKTHI 32 CUET COXPAHEHUS
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BOCCTQHOBJIEHHOTO ~TJIyTaTHoHA. (QEeKTbl  PON3BO-
JTHBIX SHTAPHON KUCJIOTBI — CYKIIMHATOB — TIPENapaToB
Peam6epun®, Pemaxcos® HampaBiieHbl Ha KOPPEKIIHIO
MHUTOXOH/IPUATTBHON JUCHYHKIMA W BOCCTAHOBJICHUE
YTPAUeHHOIl TIPM TMIOKCUM M OKCHIATUBHOM CTpecce
SHEPTOCUHTE3UPYIoNiell (DYHKIMK KJIETOK, TTO3TOMY IO-
JNOGHbBIE TPernapaTbl OTHOCAT K JHEPrOTPOIHBIM AHTH-
TUMTOKCAHTaM. ¥ CTAQHOBJIEHO, YTO peajn3anus 3Ton
TEPAINeBTUYECKON CTPATETHH PN JIEUEHUN MAI[EeHTOB
€ XPOHMYECKUMHE 3a00JIEBAHUAMI MEYeHN CHOCOOCTBYET
YMEHDBIIIEHHIO BBIPASKEHHOCTH OKCHJIATHBHOTO CTpecca
U AKTUBHOCTH TPOIECCOB TIEPEKUCHOTO OKWCICHUS JIH-
NHJIOB KJIETOYHBIX MeMOpaH, BOCCTAHOBJIEHUIO (DYHK-
IIIOHAJBHOI aKTUBHOCTH PA3JMYHBIX KJIETOK, BKIIOYAS
TeraToINThl U KJIETKH CHCTEMbI MOHOHYKJIEAapHbBIX ha-
ro1uToB [ 54, 535].

Takum  o6pasoM, TemaTtocuaepos, JOCTOBEPHO
OTIpeIeJIIEMbIil TPH MOP(OTOTHIECKOM UCCIIEIOBAHNN,
UTpaeT BAKHYIO poJib B orsiroieHun tedenust X311
PA3JIMYHON STHOJOTUN BCJEACTBUE CTUMYJSIUH TIPO-
1eccoB (Gu6GPO3NPOBAHUS U TeNATONETIOISIPHOTO TI0-
Bpexaenus. Hapymenne ¢eppokunernkn npu X311
BUPYCHOI1, MeTa6oJMYecKOil, aTKOr0Ib-aCCOLUIPO-
BAHHOW 3THOJIOTUY, TPUBOJAIIEE K PA3BUTHIO TEMATO-
CHIEPO3a, SIBJISIETCS BASKHBIM (DAKTOPOM, BJIHSIONIIM
Ha akTuBHOCTH X3II 1 ero mporHo3.

[lannble JHMTEPATYPBI CBUETETBCTBYIOT O TOM,
YTO WUCTOIIEHHe >Kele3a C TOMOIUbIo  (Pre6OTOMUM
yayuiaer 6HOXMMHYECKHe U THCTOJOTHYECKHe MCXO-
abl y mamumeHTtoB ¢ X3II, cHIKAOT puck pasBUTHS
rernaTolesIIoIpHON KapimHoMbl. Kpome Toro, coue-
TaHWE JKeIe30-2JUMUHUPYIONIEH Tepamui ¢ TPOTHBO-
BUPYCHOII Tepanueil npernapaTaMi peKOMOMHAHTHBIX
nHTEP(EPOHOB MOKET YJYUIIUTh YacTOTY BUPYCOJO-
TMYECKUX OTBETOB y paHee He JIeYeHbIX U HE OTBEYAIO-
MUX Ha WHTEPHOEPOHCOAEPIKAIILYTO TPOTUBOBUPYCHYIO
tepanuio nanuentoB ¢ XI'C [56]. Ilytu onrumusanun
MATOTEHETUYECKON Tepanmuy CJIelyeT pPaccMaTpuBaTh
B HECKOJIbKUX HAIPaBJEHUsX: obecrieyeHne aJInMuHa-
1 keqesa (Kposomyckanust, nuradepes, XeaaTopb
JKeJie3a), a TaKyKe BO3/IEHCTBIE HA 3BCHbSI OKCUATHB-
HOTO CcTpecca ¢ 1eJIblo YMEHDITIEHUST TPOSBIAEHUT (hep-
ponTosa.

BoiBo bl

1. Tlo pesysbratam anaiusa MOPQOJIOTUYECKUX
UCCJIEJIOBAHUIN TenaToOMONTaTOB, BBINOJHEHHBIX Ia-
[HEHTAM C XPOHUYECKUMHU 3a00JI€BAHUSIME II€YEHH
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pasauuHoil aTnosornu (BUPYCHOH, MeTaGoJIMYecKoi,
AIKOTOJILHON, ayTOMMMYHHOMN), 4aCTOTa BbISBJICHHS
renarocuzeposa cocrasuia 36,1 % caydaes. HauboJiee
YacTO CHUHIPOM TEPErpy3KH Keae30M TedeHu HaOJIo-
Jlajicsl TPU COYETAaHMU BUPYCHBIX M AJIKOr0JIb-acCo-
MUUPOBAaHHBIX 3a6oseBannii meuenn (xpoHwvecknit
rematut C + ankorosibHblil crearorenatur — 69,6 %;
XPOHWUYECKN TernmatnT B + aJkoTosbHBIN cTeaToremna-
T — 66,7 %), B MEHbIIEH cTeneH: — MPU aJKOT0JIb-
HoM creatorenatute (47,5 %), XI'B (44,4 %), XTC
(38,9 %), 3HAUNTEJNBHO pEXKEe — TP HEATKOTOJBHOM
creatorenarute (25 %).

2. BpIcokasg uacToTa BBIABJICHHOTO BTOPUYHOTO
TernaTocuiepo3a y NAIlMeHTOB C XPOHWYECKUMU 3a-
6o/leBAaHUAMU TI€UEHH PA3JIMYHOI ATUOJOTMU CBUJIE-
TEJIBCTBYET O HEOOXO[UMOCTH COBEPIIEHCTBOBAHUS
Jieye6GHO-IMarHOCTHYECKNX ~ AJITOPUTMOB:  TallMeHTaM
C XPOHWYECKUMU 3a00JIEBAHUSAMU TICUYECHW TPU BEPU-
(pukanun guarnosa HeoOXOJUMO HCCJEJ0BATH Iapa-
MeTpbl o6MeHa sKene3a (5Keae30 ChbIBOPOTKHM KPOBH,
(pepputun, TpancdeppuH, cTeleHb HACBIIICHNS TPAHC-
(deppuna), nenecoobpasno nposeaerne MPT neuenn
B T2-pesknme, a takxke MOPMOIOrHYecKoe UCCae0Ba-
HUe TenaTo6uonTaTa ¢ IpUMEeHEeHNeM JI0TTOJTHUTEIbHON
METO/IMKK T'MCTOXUMHYECKOTO OKpAIlMBaHUS — peakx-
mun Ilepsica. Tlpn BoisiBjaeHMN crennduyuecKux 0co-
6eHHOCTell HAKOIJIEHUSI JIENO3UTOB >KeJie3a INpPenMy-
MIECTBEHHO B TEMATOIUTAX W AMUTETHMATbHBIX KIETKAaX
SKEJTUEBBIBOJAINIMX IIyTell, 4TO XapaKTepHO /g Ha-
CJIEICTBEHHOTO TeMOXPOMAaTO3a, I1eJecO00PAa3HO TPO-
BeJICHUE FeHEeTHYECKUX MCCIe/OBAHUN.

3. IlamumenTsl ¢ HaJIWYMeM BTOPUYHOTO TENATOCHU-
JIepo3a, HE3aBUCHMO OT 3THOJOTMH XPOHUYECKUX 3a-
6oJieBaHMil TIe4eHn, WMean GoJjiee BBICOKYIO THCTOJIO-
TMYECKYI0 aKTHBHOCTb BOCIAJCHUS B TKaHH I€YCHHU.
[lemro3uTpl sKeje3a B BHJE TEMOCHEPHHA IPH BTO-
PUYHBIX TellaToCHepo3ax MpeCTaBIsAIN CMelllaHHbIN
MaTTePH HAKOIIEHUS C JIOKAJIU3aluell B renaToruTax
[—IT anuuapubIX 30H, a Takke B KJeTKax Kymdepa.
B renato6uornitaTax MAIMEHTOB C AJTKOTOJb-aCCOIUU-
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Secondary Hepatosiderosis in Chronic Liver
Diseases Based on the Results of Morphological
Examination of Hepatobiopsy Specimens
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Aim: to identify the frequency of secondary hepatosiderosis not related to hereditary hemochromatosis, depending
on the etiology of chronic diffuse liver disease, in a retrospective study based on the results of morphological exam-
ination of liver biopsies.

Materials and methods. The study included 227 patients with chronic diffuse liver diseases of various etiologies
(viral (HCV, HBV), metabolic, alcoholic), the average age of patients was 35.3 + 11.9 years, among those examined
there were 153 (67 %) men, 74 (33 %) women. All patients underwent laboratory and instrumental examination:
clinical blood test, coagulation test, biochemical blood test (alanine aminotransferase, aspartate aminotransferase,
gamma-glutamyl transpeptidase, alkaline phosphatase, total bilirubin, albumin, lipid phenotyping), virological re-
search methods (HBsAg, HCV antibodies, HCV-RNA, HBV-DNA in blood serum and liver biopsies, expression of HCV
non-structural proteins, HBsAg, HBcorAg in liver biopsies), markers of autoimmune liver diseases (ANA, AMA), iron
metabolism indices (serum iron, ferritin), as well as hepatobiopsy with morphological examination of biopsy speci-
mens and assessment of the histological activity index (Knodell, 1994), fibrosis stage (Desmet, 1994), Perls staining
to detect iron deposits.

Results. Histological examination of hepatobiopsy specimens from patients with chronic liver diseases of various
etiologies revealed the presence of iron overload syndrome in 36.1 % of cases. Most often, iron deposits in liver
tissue were detected in a combination of viral and alcohol-associated liver diseases (chronic hepatitis C + alcoholic
steatohepatitis — 69.6 %; chronic hepatitis B + alcoholic steatohepatitis — 66.7 %), in combination with chronic
hepatitis C with metabolically associated fatty liver disease at the stage of steatohepatitis (50 %), with autoimmune
hepatitis (50 %); with significant frequency — with alcohol-associated liver diseases (47.5 %), and virus-associated
liver diseases — chronic hepatitis B (44.4 %), chronic hepatitis C (38.9 %). Iron overload syndrome in the liver was
observed significantly less frequently in non-alcoholic steatohepatitis (25 %). Iron deposits in the form of hemosid-
erin in secondary hepatosiderosis against the background of chronic liver diseases were localized in hepatocytes
of the |-l acinar zones, less often in Kupffer cells. Patients with hepatosiderosis, regardless of etiology, had higher
histological activity of inflammation in liver tissue. More severe degrees of hepatosiderosis were detected in liver
biopsies of patients with alcohol-associated liver diseases.

Conclusion. The high frequency of secondary hepatosiderosis detected in patients with chronic liver diseases
of various etiologies indicates the need to improve treatment and diagnostic algorithms: conducting additional ex-
aminations to identify iron metabolism disorders, optimizing pathogenetic therapy.

Keywords: iron overload syndrome, hepatosiderosis, ferroptosis, chronic liver diseases, pathogenetic therapy, ox-
idative stress
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Llenb: BbiBNIEHVE YAaCTOTbl BTOPUYHOIO renartocmnaeposa, He OTHOCSLLErOCH K Hacie4CTBEHHOMY reMoXpomMaroay,
B 3aBUCUMOCTU OT STMONOIMMN XPOHMYECKOro Anddy3HOro 3abosieBaHnsi NeYeHn, B peTpocnekTMBHOM UCClenoBa-
HUW HA OCHOBaHUW Pe3yNIbTaTOB MOPdOIOrMYECKOro UCCe0BaHNs GUONTATOB NEYEHN.

MaTepuanbl 1 MeToabl. B ccnegosaHue 6bliiv BKAOYEHbI 227 NMaUMEHTOB C XPOHUYECKUMU Anddy3HbiMm 3a60-
NIEBaHUSIMM NEYEHN pasnnyHoi atnonorum (supycHoi (HCV, HBV), meTabonmyeckoii, ankorosbHon), cpegHuii Bo3-
pacT 605bHbIX cocTaBun 35,3 £ 11,9 roga, MyxynH cpeam o6cnenoBaHHbIX 6610 153 (67 %), xeHwmH — 74 (33 %).
Bcem nauveHTam npoBoausiocb 1abopaTtopHO-UHCTPYMEHTaNIbHOE 0OCNefoBaHNE: KIMHUYECKUIA aHanu3 Kpo-
BW, Koarynorpamma, GMOXMMWYECKUIA aHanuM3 KPOBW (anaHvHamMuHOTpaHcdepasa, acnaprtaTtamuHoTpaHcdepa-
3a, ramma-rnyramMmunaTpaHcnenTnaasa, wenodHasa docdarasa, oowmin 6unnupyobuH, anb0ymMmH, peHoTMnMpoBaHmue
MNnAoB), BUpyconornyeckmne metogpl nccnepnosanus (HBsAg, HCV-antutena, HCV-RNA, HBV-DNA B cbiBOpOTKE
KPOBW 1 renatobuonTartax, aKCcrnpeccus HecTpykTypHbix 6enkos HCV, HBsAg, HBcorAg B renatobuonTtaTax), map-
Kepbl ayTOUMMYHHbIX 3aboneBaHuii nedeHn (ANA, AMA), nokasaTtenu obmeHa xenesa (>keneso CbIBOPOTKM KPOBH,
deppuTrH), a Takke rernatodbroncus ¢ MopdoNorni4eckuM nccnegoBaHeM 61MonTaToB U OLEHKOM MHOEeKCA MMCTOo-
norunyeckoi aktmeHocTu (Knodell, 1994), ctagun ¢pubposnposaHus (Desmet, 1994), [oNONHUTENBHOW OKPACKOW
no Nepncy ong BeiABNEHUSA AEN03MTOB Xenesa.

PesynbraThl. [MCTONIOrMYECKOE MCCNenoBaHE renaTobnonTaToB NaLMEHTOB C XPOHUYECKMMU 3abosieBaHNSIMUA
neyvyeHn PasnnNYyHoM 3TNOMOrMKM BbISIBUIO HaNN4YMe cUHApoMa neperpyaku xenesom B 36,1 % cnyyaes. Hanbonee
4aCTO Aeno3nTbl Xene3a B TKaHW NeYEHU BbISBASINCE MPU COYETAHMN BUPYCHbIX U aflKOr0Jlb-aCCOLMUPOBAHHbIX 3a-
6osieBaHNI NevyeHn (XpoHnyeckuii renatnt C + ankorosbHbIi cTeaTorenatut — 69,6 %; XxpoHu4eckuin renatut B +
anKoroJibHbIN cTeatorenatut — 66,7 %); Npu codeTaHnn xpoHudeckoro renatuta C ¢ metabonnyeckn accoummpo-
BaHHOW XMPOBOI 60ne3Hblo NevyeHn Ha ctaguu cteatorenatuta (50 %), ¢ ayToMMMyHHbIM renatutom (50 %); a Tak-
€ CO 3HAYMTESIbHOW YacTOTOM — MpPU ankorosib-aCCoLMNMPOBaHHbLIX 3aboneBaHusx neveHn (47,5 %) n supyc-ac-
COLMNPOBaHHbIX 3ab0NIeBaHMSX NeYeH — XpoHu4eckom renatute B (44,4 %), xpoHuyeckom renatute C (38,9 %).
3HauYNTENbHO pEXEe CUHOPOM MEPErPY3KM XENe30M MNeyYeHn Habnogancs npyv HeankorosibHOM cTeaTorenaTuTe
(25 %). deno3unTkl Xenesa B BUAE reMocuaepunHa npu BTOPUYHbIX renatocuaepo3ax Ha ¢poHe XPOoHMYEeCcKnx 3abo-
JIeBaHWM NMevYeHn nokannu3oBaancb B renatoumtax I-ll aumHapHbIX 30H, pexe B kneTtkax Kyndepa. NaumeHTtobl C re-
naTocuaepo30M, HE3AaBUCKMMO OT 3TUOJIOrK, UMeNU 60Jiee BbICOKYIO MMCTONIOMMYECKYI0O akTUBHOCTbL BOCMASIEHMS
B TKaHW nevyeHn. bonee Tsxenbie cTeneHn renatocnaeposa BbiSBASIMCL B renatobuonTartax naLuMeHToB C ajiko-
roJib-aCCOLUMNPOBaHHBLIMN 3a60J1IEBAHNSIMI NMEYEHN.

BbiBOAbI. BbicOokas YacToTa BTOPMYHOIO renatocnaeposa, BbIIBIEHHOMO Y MNaLMEHTOB C XPOHMYECKMMY 3abone-
BaHUSIMM NEYeHN PasfiMyHo 3TUONIOrnKN, CBUAETENLCTBYET O HEOOXOAMMOCTU COBEPLLEHCTBOBaHWS JledebHo-ana-
FHOCTUYECKUX airOPUTMOB: NMPOBEAEHMS AOMONHUTENbHbLIX 0OCNeN0BaHUI N1 BbIBAEHUS HapyLleHUA obMeHa
Xenesa, onTMMmM3aLuny NaToreHeTUYecKom Tepanuvn.

KnioueBble cnoBa: CMHAPOM NEPErPY3KM XENe30M, renatocuaepos, GepponTos, XpoHnyeckme 3abosieBaHms ne-
YeHu, naToreHeTn4eckas Tepanns, OKCUOATUBHbLIN CTPECC

KoHdnukT HTEepecoB: aBTopbl 3as8BASI0OT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana uutupoBaHua: Ctenbmax B.B., Kosnos B.K., CamyceHko N.A. BTopuyHble renatocuaepo3bl Npu XpoHUYeckmx 3abonesa-
HUSX NMeYeHn no pesynstataMm MopdOoNorMyeckoro nccnenoBaHns renatodbnonTaToB. POCCUncknin XXypHan racTpoaHTEPOIoriun,
renarosiorum, kononpoktonorun. 2026. https://doi.org/10.22416/1382-4376-2026-1890-5292
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The liver plays a leading role in iron homeosta-
sis, participating in a complex feedback mechanism
of systemic regulation of circulating iron, provid-
ing the body’s needs by regulating the absorption
of dietary iron from the intestine through the “hep-
cidin — ferroportin” axis, as well as the intake of
recirculating iron from macrophages that extract
iron from non-viable red blood cells, preventing ex-
cessive accumulation of iron in the body [1].

Hemosiderosis is a pathophysiological process
associated with excessive deposition of hemosiderin
(a dark yellow pigment based on iron oxide) in body
tissues. According to the national clinical guide-
lines approved at the IV Congress of Hematologists
of Russia (2018), iron overload is accompanied by
the appearance of free iron ions in blood plasma,
extracellular space, and also inside cells; oxidative

damage to proteins and cellular structures leading
to cell death; degenerative-dystrophic changes and
fibrous transformation of the organs and tissues in-
volved in the process; irreversible disturbances in
the structure and functions of the liver, heart, pan-
creas and other organs of the endocrine system [2].
The development of liver iron overload syndrome is
facilitated by excessive absorption of iron through
the gastrointestinal tract, excessive parenteral in-
take, and disruption of the mechanisms regulating
iron homeostasis [3].

Hepatosiderosis is the deposition of iron in liver
tissue, reliably determined by morphological exam-
ination, indirect markers of which are an increase
in ferritin levels, the degree of saturation of trans-
ferrin, hemoglobin, and the erythrocyte sedimenta-
tion rate. Hepatosiderosis plays an important role
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in aggravating the course of chronic liver diseases
(CLD) of alcoholic, viral, and metabolic etiology,
stimulating the processes of fibrosis and hepatocel-
lular damage [4, 5], and increases the risk of devel-
oping hepatocellular carcinoma [6].

In 1956, J. Lereboullet et al. and M. Cachin
et al. were among the first to report elevated iron
levels in the liver of alcoholics based on patholog-
ical studies [7, 8]. Subsequently, similar reports
appeared in the works of L.W. Powell (1966)
and O. Lundvall et al. (1969) [9, 10]. Increased
iron stores in non-hemochromatic metabolic diseas-
es were described in 1981 by J.L. Sullivan [11].

The association between iron metabolism disor-
ders and liver diseases other than hereditary hemo-
chromatosis has been studied in detail in chronic
hepatitis C (CHC) [12]. A.M. Di Bisceglie et al.
(1992) were the first to discover elevated levels of
ferritin and iron in the blood serum of patients with
chronic viral hepatitis B, C [13]. In 1999, based on
the results of a study involving 209 patients with
CHC, iron accumulation in liver tissue was found
in 42.1 % of patients, most of them had moderate
iron accumulation in the liver (35.4 %), and it was
also found that iron accumulation in the liver has
a significant relationship with the severity of his-
tological activity and the stage of fibrosis based on
the METAVIR classification [14].

In 1997, R. Moirand et al. reported on iron
overload syndrome in patients with metabolic
disorders against the background of insulin re-
sistance, hyperlipidemia, obesity, and arterial
hypertension [15]. The combination of steato-
sis, hemosiderosis, and elevated serum ferritin
levels (with normal transferrin saturation values)
was termed dysmetabolic iron overload syndrome
[15] and subsequently stimulated numerous studies
aimed at uncovering potential mechanisms under-
lying iron accumulation in metabolically associated
fatty liver disease (MAFLD). Since the discovery of
ferroptosis, evidence has accumulated regarding its
role as a trigger in the development of steatohepa-
titis [16]. Ferroptosis is a type of “programmed cell
death” identified as non-apoptotic cell death that
depends on the concentration of iron ions and lipid
hydroperoxides [17, 18].

Many forms of iron overload are characterized
by low levels of hepcidin, one of the main regula-
tors of homeostasis of iron synthesized by hepato-
cytes [19, 20].

Currently, the link between hepcidin levels
and CLD, anemia, hypoxia, systemic inflamma-
tion, and alcohol consumption has been convinc-
ingly confirmed [21—25]. In patients with second-
ary hepatosiderosis associated with CLD, impaired

liver synthetic function leads to a decrease in the
production of hepcidin, a key protein in iron me-
tabolism. Hepcidin controls extracellular iron lev-
els by regulating intestinal absorption, placental
transport, and iron release from depots [26, 27].
Low hepcidin levels contribute to the development
of iron overload, which results in iron deposition in
the liver and an increase in the level of nontransfer-
rin-bound iron in the bloodstream [5].

The uptake of labile serum iron by the liver,
including that not bound to transferrin, and the
increased deposition of iron in the cytoplasm of he-
patocytes and resident liver macrophages (Kupffer
cells) in the form of hemosiderin granules (a com-
plex of degraded ferritin and iron) are regarded by
many researchers as a manifestation of a protective
mechanism, but can negatively affect the condition
of internal organs [28]. Iron accumulation pat-
terns (predominance of deposits in hepatocytes or
Kupffer cells) vary depending on the causes of iron
overload: for example, increased portal venous iron
delivery from the intestine with hepcidin deficien-
cy promotes hepatocellular deposition, while with
blood transfusions and excessive parenteral admin-
istration, Kupffer cells are more affected. Mixed
patterns of iron deposition in the liver are often
detected [29].

Iron accumulation in patients with secondary he-
mosiderosis is characterized by a mixed pattern and
is associated with milder iron overload compared to
hereditary hemochromatosis, in which excess iron
is deposited in hepatocytes and distributed in a de-
creasing gradient from periportal to centrilobular
areas [30]. Unlike hemochromatosis, hemosiderosis
does not cause significant tissue damage; however,
iron-associated lipid peroxidation in the liver in-
duces apoptosis and ferroptosis of hepatocytes, ac-
tivation of Kupffer cells, and the release of proin-
flammatory cytokines, which increase collagen
synthesis by stellate cells — the basis for the de-
velopment of connective tissue and fibrosis [15, 31].
In this regard, the presence of iron overload syn-
drome is a prognostically unfavorable factor in the
progression of CLD [32].

The incidence of hepatosiderosis in CLD var-
ies and depends on the etiology. According to a
number of authors, liver iron overload is observed
in 30—50 % of patients with metabolically asso-
ciated fatty liver disease, in a significant number
of patients who abuse alcohol, and up to 30—40 %
in patients with chronic viral hepatitis [33—35].

It should be noted that the issue of iron over-
load in CLD has received insufficient attention in
clinical practice. However, the high prevalence
of hepatosiderosis in patients with CLD requires
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expanded treatment and diagnostic algorithms for
this category of patients, as well as, in some cases,
the implementation of pathogenetic iron-eliminat-
ing therapy.

The aim of this study was to identify the fre-
quency of secondary hepatosiderosis, not related
to hereditary hemochromatosis, depending on the
etiology of chronic liver diseases, in a retrospec-
tive study based on the results of morphological
examination of liver biopsies of patients in Saint
Petersburg.

Materials and methods

A retrospective, single-center population-based
study included data from 227 patients with
chronic diffuse liver diseases of various etiolo-
gies not related to hereditary hemochromatosis.
All patients sought diagnosis verification at the
clinic of the Department of Internal Medicine,
Nephrology, General and Clinical Pharmacology
with a Pharmacy Course at the I.I. Mechnikov
North-Western State Medical University for the
period 1998—2025. The average age of patients
was 35.3 £ 11.9 years; among those examined,
there were 153 men (67 %) and 74 women (33 %).
All patients underwent laboratory and instrumen-
tal examination: clinical blood test, coagulogram,
biochemical blood test (alanine aminotransfer-
ase, aspartate aminotransferase, gamma-glutamyl
transpeptidase, alkaline phosphatase, total bili-
rubin, albumin, lipid phenotyping), virological
screening (HBsAg, HCV antibodies), markers
of autoimmune liver diseases (ANA, AMA), iron
metabolism indicators (serum iron, ferritin).

The instrumental examination included ultra-
sound examination of the liver, gallbladder and
bile ducts, pancreas, spleen; esophagogastroduode-
noscopy. All patients with CLD underwent a per-
cutaneous liver biopsy using the Menghini method
with a 1.4 mm needle to verify the diagnosis after
obtaining informed consent. The resulting liver tis-
sue samples were at least 15 mm in length and con-
tained at least six portal tracts. The portion of the
biopsy specimen intended for histological examina-
tion was fixed for 24 hours in neutral buffered 10%
formalin (pH 7.2—7.4); the material was then de-
fatted and dehydrated in increasing concentrations
of alcohol and embedded in paraffin using standard
techniques, followed by staining of 3—5 pum thick
paraffin sections with histological dyes (hematox-
ylin and eosin, picrofuchsin using the Van Gieson
method, and also for the detection of iron deposits
using the Perls method).

The assessment of structural changes in liver
tissue was carried out using a semi-quantitative

method using the histological activity index
(HAI) according to R.G. Knodell et al. [36] in a
scoring system: minimal (1—3 points), low (4—7
points), moderate (8—12 points), severe (13—18
points). The stage of liver fibrosis was assessed us-
ing the 4-point system of V.J. Desmet et al. [37],
ranging from portal fibrosis (stage 1) to cirrhosis
with the formation of porto-central vascularized
septa and nodular transformation of the liver pa-
renchyma (stage IV). The severity of liver paren-
chyma iron overload was assessed semi-quantita-
tively on histological sections stained using the
Perls method in accordance with the recommen-
dations of P.J. Scheuer et al. [38].

Morphological examination of histological
specimens was performed using a Leica DM LS2
light microscope (Germany) at a magnification of
200—400. Microphotography was performed us-
ing a Leica DFC 320 digital camera (Germany)
and ASDSee 6.0 software.

To exclude/confirm the viral etiology of CLD,
in a number of cases, the detection of genomic
and replicative forms of HCV-RNA, HBV-DNA
in various biological substrates (blood serum, liv-
er tissue), as well as the expression of non-struc-
tural proteins HCV, HBsAg, HBcorAg in hepa-
tobiopsy specimens.

Statistical data processing was performed using
Microsoft Office Excel 13 and MedCalc 23.2.1.
Distributions of variables in the samples are pre-
sented as medians and quartile ranges. The Mann —
Whitney test for abnormal unrelated variables and
the Student’s t-test for normal unrelated variables
were used for statistical data processing. The
Pearson correlation coefficient (r) was estimated
to identify a linear relationship between two vari-
ables. The y test was used to analyze qualitative
variables. The critical significance level for the null
statistical hypothesis was set to 0.05.

Results

The structure of the etiology of CLD in the
studied patients is presented in Figure 1. The
predominant etiological forms of CLD were vi-
ral (HCV, HBV), as well as combined variants
(metabolic-associated, autoimmune) of chronic
liver diseases.

In the study groups, men outnumbered wom-
en, with the male predominance increasing in the
group of patients with CLD and hepatosiderosis
(Table). Patients in both groups initially showed
liver dysfunction, manifested by cytolysis and
cholestasis.

The stages of CLD, established according to
the relevant classifications, are presented in the
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Figure 1. The structure of the etiology of chronic liver diseases in the studied patients (n = 227); CHC —

chronic hepatitis C, CHB — chronic hepatitis B, ASH
steatohepatitis, AIH — autoimmune hepatitis

Table. No significant differences in the severity
of liver fibrosis were found in patients with hep-
atosiderosis. Analysis of the severity of necroin-
flammatory activity revealed a decrease in the
number of patients with minimal histological ac-
tivity in the hepatosiderosis group, along with an
increase in the number of patients with moderate
histological activity, regardless of the etiology of
CLD (Table).

The incidence of hepatic iron overload syn-
drome, based on histological examination of liver
biopsies from patients with CLD (n = 227), was
36.1 %. Because iron metabolism regulation is an
endogenous function of the liver, CLD of various
etiologies may develop ferrokinetic disturbances,
which may be accompanied by iron overload syn-
drome of varying severity. The incidence of hep-
atosiderosis depending on the etiology of chronic
liver disease is presented in Figure 2.

Most frequently, iron deposits in the liver tis-
sue were detected in a combination of viral and
alcohol-associated diseases (chronic hepatitis C +
alcoholic steatohepatitis — 69.6 %; chronic hepati-
tis B + alcoholic steatohepatitis — 66.7 %; p <0.05),
in a combination of chronic hepatitis C with meta-
bolically associated fatty liver disease at the steato-
hepatitis stage (50 %), in a combination of chronic
hepatitis C with autoimmune hepatitis (50 %), and
also with a significant frequency — in alcohol-as-
sociated liver diseases (47.5 %), and virus-associ-
ated liver diseases — chronic hepatitis B (44.4 %),
chronic hepatitis C (38.9 %). Significantly less fre-
quently, iron overload syndrome in the liver was

— alcoholic steatohepatitis, NASH — non-alcoholic

observed in isolated non-alcoholic steatohepatitis
(25 %; p < 0.05).

In the studied patients with CLD and hepato-
siderosis, iron deposits were detected in hepato-
cytes or in liver macrophages located intralob-
ularly or in hepatic sinusoids, or in both cell
populations.

Mesenchymal iron deposition was more com-
mon than hepatocellular iron accumulation, pri-
marily in hepatocytes of acinar zones I—II, but
in most cases both compartments were affected.
This distinguishes secondary hemosiderosis from
liver iron deposition in primary genetically deter-
mined iron overload (hemochromatosis), where
iron is found exclusively in the hepatocellular
compartment (with the exception of ferroportin
disease), and macrophages experience iron defi-
ciency as a result of unimpeded iron export from
these cells [39].

It should be noted that liver biopsies from
patients with alcohol-associated liver diseases
revealed more severe degrees of hepatosiderosis.
For illustration purposes, liver morphology pho-
tographs from patients with mixed hepatitis are
provided (Figs. 3, 4).

Domestic authors, when studying a complex
of clinical and morphological indicators charac-
terizing the features of the course of CLD in the
presence of hemosiderosis, previously identified
a negative effect of the degree of hemosiderosis
on the processes of fibrosis in liver tissue and
the histological activity of liver disease [35, 40].
According to a number of authors, the severity

Poc xypH ractposHTepo remaros komonpokrot 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)

63



Original articles / OpurnHanbHbIe MCCIEOBAHMUS

www.gastro-j.ru

Table. Clinical and morphological characteristics of the studied patients with chronic liver diseases

Groups
Parameters CLD without hepatosiderosis CLD with hepatosiderosis

(n = 123) (n = 104)
Age, years
Mean + standard error 33.8 £ 12.5 36.9 £ 10.9
Dispersion 18—68 18—67
Gender, n (%)
Males 74 (60 %) 79 (76 %)
Females 49 (40 %) 26 (24 %)
ALT, U/L
Mean + standard error 112.2 £ 8.6 136.7 £ 12.4
Dispersion 58—254 72—268
AST, U/L
Mean =+ standard error 96.4 + 9.8 102.2 £ 12.7
Dispersion 48—220 36—234
GGT, U/L
Mean =+ standard error 94.2 + 12.8 85.6 +£ 10.3
Dispersion 36—318 38—290
HAI, score (by Knodell)
Mean + standard error 4.85 + 0.24 5.73 £ 0.29*
Dispersion 1—15 1—15

HAI 1-3, n (%)

68 (55.3 %)

37 (35.6 %)*

HAI 4—8, n (%)

40 (32.5 %)

52 (50 %)*

HAI 9—12, n (%) 12 (9.8 %) 11 (10.6 %)
HAI 13—15, n (%) 3(2.4 %) 4 (3.8 %)

Fibrosis (by Desmet)

Mean + standard error 1.56 £ 0.09 1.65 £ 0.11
Dispersion 0—4 0—4

F 0, n(%) 14 (11.4 %) 12 (11.5 %)
FI,n(%) 54 (43.9 %) 41 (39.4 %)
FII, n (%) 34 (27.6 %) 29 (27.9 %)
F III, n (%) 13 (10.6 %) 15 (14.4 %)
F 1V, n (%) 8(6,5 %) 7 (6,7 %)

Note: CLD — chronic liver disease, ALT — alanine aminotransferase, AST — aspartate aminotransferase, GGT — gamma-

*
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glutamyl transpeptidase, HAI — histological activity index,

of necroinflammatory and dystrophic processes in
liver tissue in hepatosiderosis is also caused by
impaired microcirculation due to excessive iron
deposition in the vascular wall, constriction of
microvessels by siderophages with the formation
of microthrombosis [41].

According to the results of the study, biopsies
of patients with CLD with the presence of hepa-
tosiderosis, regardless of the etiology, were char-
acterized by higher histological activity (Table),

— differences are significant at p < 0.05.

which is consistent with the data obtained by
E.I. Kalm (2000) [35]. A correlation was found
between the HAI and the stage of fibrosis in the
group of patients with CLD and hepatosidero-
sis: the Pearson correlation coefficient was 0.65
(p < 0.0001; 95% confidence interval (95% CI):
0.52—0.75), and a correlation was also estab-
lished between age and the degree of hepatosid-
erosis: the Pearson correlation coefficient was
0.37 (p < 0.0001; 95% CI: 0.19—0.53). Stage IV
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Figure 2. Frequency of detection of hepatosiderosis in chronic liver diseases of various etiologies;
* — differences are significant at p < 0.05; CHC — chronic hepatitis C, CHB — chronic hepatitis B,
ASH — alcoholic steatohepatitis, NASH — non-alcoholic steatohepatitis, AIH — autoimmune hepatitis
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Figure 3. Chronic mixed hepatitis (CHB + Figure 4. Chronic mixed hepatitis (CHC + al-
CHC + ASG). HAI 5 according to Knodell, F I coholic steatohepatitis); HAI 7 according to Knodell,
according to Desmet; hemosiderosis grade II: iron F I according to Desmet; hemosiderosis grade III;
deposition (blue granules) in the cytoplasm of he- Omunoxenne sxenesa A — Iron deposition A (blue
patocytes of acinar zones I and II; Perls staining; granules), in the cytoplasm of sinusoidal macro-
magnification x200 (I sona — zone I, IT sona — zone phages; Otnoxenue skenesa b — Iron deposition B,
I1, Ornoxenus xxemeza — iron deposits, [Toprampubiii  in the cytoplasm of hepatocytes of acinar zones I

tpakt — portal tract, Cunycouaupiii kamuansap (I soma) and II (II 3omna); IloprambHbrii TpakT — —
¢ xaerkoit Kymdepa — sinusoidal capillary with  portal tract; Perls staining; magnification x400
a Kupffer cell)

Discussion
hepatosiderosis was most often detected in pa- The obtained data are consistent with the opin-
tients with CLD at the cirrhotic stage and was ion of researchers [42] that chronic liver diseases,
absent in patients with FO (p < 0.05) (Fig. 5). in which an increase in iron stores has great clinical
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Figure 5. The dependence of the intensity of hepatosiderosis on the stage of fibrosis in chronic liver

diseases

significance, include combined forms of viral and
alcohol-associated liver diseases, the cirrhotic stage
of liver disease, as well as liver diseases that de-
velop as a result of exposure to one factor (CHC,
CHB, alcoholic steatohepatitis, MAFLD).

The identified differences in the frequency of
occurrence of hepatosiderosis in CLD of various
etiologies reflect both the features of ferrokinetic
mechanisms and the complex pathways of inter-
cellular interactions with the induction of necro-
inflammatory, fibrotic processes [6, 32, 35].

An important role in the development of hepato-
cellular damage in CLD is attributed to oxidative
stress and the apoptosis and necrobiosis of hepato-
cytes it induces [43]. In iron overload syndrome,
an important role as a trigger for the initiation of
inflammation is attributed to hepatic ferroptosis,
which is a recently characterized form of iron-de-
pendent programmed cell death caused by oxida-
tive stress and impaired autophagy (the process of
intracellular recycling of dysfunctional proteins
and other cellular components) [44]. In this regard,
ferroptosis may be one of the therapeutic targets for
preventing the development of steatohepatitis [45],
in which liver cell death is an early event in the
context of liver steatosis [46].

Experimental data indicate that ferroptosis
is a critical factor in hepatocellular injury and
pathological processes associated with MAFLD
at the steatohepatitis stage. Inhibition of fer-
roptosis reduces lipotoxic cell death associated
with MAFLD [47]. Overall, the potential role
of ferroptosis in the development and progression
of CLD requires further study in relevant disease

models and patients, especially given that there
are currently no therapeutic options for this cat-
egory of patients [48, 49].

Excess iron accumulated in hepatocytes exhib-
its its toxicity by catalyzing the production of
reactive oxygen species (ROS) [50]. Free iron
forms ROS through the Fenton and Haber —
Weiss reactions, where the superoxide radical
(O,7) reduces ferric iron to ferrous iron, which
reacts with hydrogen peroxide (H,O,) to form
highly reactive hydroxyl radicals (OH-) [51].
Hydroxyl radicals lead to increased peroxida-
tion of phospholipids inside organelles and
cell membranes, oxidation of amino acid side
chains, DNA strand breaks and protein frag-
mentation [5].

Increased iron-induced ROS in Kupffer cells
initiates a proinflammatory cascade in the liver
through activation of NF-«xB signaling, leading
to increased synthesis of proinflammatory cyto-
kines IL-6, TNF-a, and IL-1B [52]. In secondary
iron overload, hepatocytes and Kupffer cells are
exposed to the pathological effects of iron-in-
duced oxidative stress, which subsequently trig-
gers apoptosis or necrosis [53]. Iron-catalyzed
products, directly and indirectly affecting stel-
late cells, stimulate collagen formation, which is
the basis for the development of connective tis-
sue and fibrosis [4, 5].

It is well known that under hypoxic conditions,
the cellular energy production pathway using
succinate is an order of magnitude more power-
ful than other cellular energy supply mechanisms.
Furthermore, when succinic acid preparations are
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administered, its indirect antioxidant effects are
realized by preserving reduced glutathione. The
effects of succinic acid derivatives — succinates —
Reamberin® and Remaxol® are aimed at correcting
mitochondrial dysfunction and restoring cellular
energy-synthesizing function lost during hypoxia
and oxidative stress. Therefore, these preparations
are classified as energotropic antihypoxants. It has
been established that the implementation of this
therapeutic strategy in the treatment of patients
helps to reduce the severity of oxidative stress and
the activity of lipid peroxidation processes in cell
membranes, and restore the functional activity of
various cells, including hepatocytes and cells of the
mononuclear phagocyte system [54, 53].

Thus, hepatosiderosis, reliably determined by
morphological examination, plays a significant
role in aggravating the course of CLD of vari-
ous etiologies due to the stimulation of fibrosis
and hepatocellular damage. Impaired ferrokinetic
function in viral, metabolic, and alcohol-related
CLD, leading to the development of hepatosid-
erosis, is a significant factor influencing the dis-
ease’s activity and prognosis.

Literature data indicate that iron depletion by
phlebotomy improves biochemical and histologi-
cal outcomes in patients with CLD and reduces
the risk of developing hepatocellular carcinoma.
Furthermore, the combination of iron-eliminating
therapy with antiviral therapy using recombinant
interferons can improve the virological response
rate in previously untreated and unresponsive
patients with CHC [56]. Optimization of patho-
genetic therapy should be considered in several
areas: ensuring iron elimination (bloodletting,
cytapheresis, iron chelators), as well as targeting
oxidative stress pathways to reduce the manifes-
tations of ferroptosis.

Conclusions

1. Based on the analysis of morphological stud-
ies of hepatobiopsy specimens performed in patients
with chronic liver diseases of various etiologies
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Llenb: nNpoBECTU KOMMJEKCHbIA aHann3 KINHUKO-FeHEeTUYeCckon 6asbl AaHHbIX MaUUMEHTOB C O0nesHbld Bunb-
coHa — KoHoBanoBa 1 OLEeHUTb BO3MOXHOCTW €€ UCMOJIb30BaHNA B KQYECTBE MHCTPYMEHTA A5 3aNMAEeMUOoNornye-
CKUX U KIIMHNYECKUX UCCNEA0BAHUN.

Martepuanbl n meToabl. [laHHble 296 NaLMEHTOB C AMarHo3oM «6one3Hb BunbcoHa — KoHoBanoBa» BKJIOYEHbI
B KJIMHUKO-reHeTn4Yeckyio 6a3y aaHHbix 3a nepuog 2015-2025 rr. NpoBeneHa KOMMIEKCHAsA OLEHKa Pe3ynbLTaToB
KJIMHMYECKOro ob6cneaoBaHns NaUMEHTOB NP MEPBUYHON ANArHOCTUKE U MOHUTOPUHIE COCTOSIHUS, Y OAHHbIX N1a-
©0paTopHbIX, B TOM YNCIIE MOJIEKYNIIPHO-TEHETUYECKUX Y MHCTPYMEHTasIbHbIX NCCIEA0BaHUN.

Pe3ynbratbl. Cpeay 296 nauneHToB ¢ 60ne3Hbio BunbcoHa — KoHoanosa (BBK) 6b110 120 MyxuumH n 176 xeH-
wuH. BospacT BapbupoBan B gnanasoHe ot 14 oo 67 net, npu aToM cpenHuii Bo3pact coctasun 30,0 £ 6,5 ropa.
Cpenon ob6cnenoBaHHbix 281 yenosek (94,94 %) npoxmBaeT Ha TeppuTopun Poccuiickoi Depepaumn.

AHanna pacnpeneneHuns NaLMeHToB Mo KNnHuYeckm dopmam 3aboneBaHus BbigBu: abaoMmnHanbHasa Gopma BBK
anarHoctupoBaHa y 140 (47,29 %) naumeHToB, HeBponorndeckas — y 18 (6,09 %), cmewwanHasa — y 99 (33,45 %),
a 6eccumnTomHas dopma — y 39 (13,17 %) 60nbHbIX.

Mpwn n3yvyeHnn ocobeHHoCTen aebioTa 3aboNeBaHNs YCTAHOBEHO, 4TO Yy 67 (22,63 %) naUMEHTOB HA MOMEHT BbISiB-
neHus BBK oTcyTcTBOBaNM BbipaXeHHbIE KIMHUYECKUE NPOABNEHUs1, U3 HUXy 17 (25,37 %) 3aboneBaHne BbISBNEHO
rnpY CEMENHOM CKPUHUHTE.

MonekynapHO-reHeTu4eckoe uccnenoBaHne reHa ATP7B BbinonHeHO 146 naumeHTam. M3 BbISIBNEHHbIX MaTto-
reHHbIX BapMaHTOB Hanbonee pacnpocTpaHeHHbiM gaBngetcs ¢.3207C>A (p.His1069GIn), koTopbii BCTpeTUCS
y 114 (78,08 %) nauneHToB; 6GONBLLUMHCTBO NALMEHTOB (72,5 %) 0ka3anMcb KOMMayHA-reTepo3urotamm, a eamHuY-
Hble peakune BapuaHTbl reHa ATP7B 6binv 06HapyxeHbl B 16,15 % cnyyaes.

JononHnTtenbHO nNpoBedeH aHanni3 TedeHus BBK y naumeHToB, nepeHecilunx COVID-19. Pe3ynbtaThl nokasanu,
yto y 41,17 % Habnoaanochk yTskeneHme HEBPOIOrMYEeCKUX NPosiBNeHnin 3aboneBaHus. Takke y 9,8 % nauneHToB
C U3HavanbHo 6eccumnTomMHomn dopmon BEBK nocne nepeHeceHHOoM KOPOHABMPYCHOW MHMEKLMN Oblnn 3adUKCUpOo-
BaHbl MEPBbIE KITMHNYECKNE NPOABAEHNS BONE3HN.

BbiBoabl. CHOpMMPOBaHHAs KINMHUKO-reHeTnyeckas 6asa AaHHbIX — 3T0 3P DEKTUBHbIA MHCTPYMEHT B U3YYEHUN
BBK, ob6ecneuvBaowmin MHGOPMALIMOHHYIO OCHOBY AJ11 SNUAEMUONOINYECKUX, KIMHNYECKUX U MOJIEKYNAPHO-Te-
HETUYECKMX UCCNENOBAHUIA.

KnioueBble cnoBa: 60ne3Hb BunbcoHa — KoHoBanoea, opdaHHble 6onesHn, 6asa gaHHblx, reH ATP7B, COVID-19

KoHNUKT nHTepecoB: aBTOPbI 3as9BNAIOT 00 OTCYTCTBUM KOHMIMKTA UHTEPECOB.

BnaropapHOCTb: CTaThbsl BbINMOJIHEHA MPY NOAAEPXKKE MPOrPaMMbl CTPATENMYECKOro akaaeMmMyeckoro nMaepcTaa
«[Mprnoputet-2030», peannsyemoin Ha 6aze PepepasibHOro roCyaapCTBEHHOrO aBTOHOMHOIrO 06pasoBaTesibHOro
y4ypexaeHus BbicLLero obpasoBaHus «epBbiii MOCKOBCKMI FOCYA2PCTBEHHbI MEOVULIMHCKUA YHUBEPCUTET UMEHN
.M. CeueHoBa» MuHucTepcTBa 3apaBooxpaHeHns Poccuiickoii depepaumm (Ce4eHOBCKNn YHUBEPCUTET).
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Clinical Genetic Database as a Tool for Comprehensive Analysis

of Orphan Disease Using Wilson's Disease as an Example
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Aim: to conduct a comprehensive analysis of the clinical-genetic database of patients with Wilson’s disease
and to evaluate the possibilities of using it as a tool for epidemiological and clinical research.

Materials and methods. The study is based on data from 296 patients diagnosed with Wilson’s disease (WD), in-
cluded in the clinical-genetic database for the period 2015-2025. The study involved a comprehensive assessment
of results of clinical examinations of patients, including initial diagnosis and monitoring of their condition; laboratory
test data, including molecular-genetic studies (performed using next generation sequencing and polymerase chain
reaction); results of instrumental examinations.

Results. The analysis of the clinical genetic database of patients with Wilson’s disease included data on 296 pa-
tients: 120 males and 176 females. The age of the study participants ranged from 14 to 67 years, with a mean age
of 30.0 £ 6.5 years. Among the examined patients, 281 (94.94 %) individuals reside in the Russian Federation.
Analysis of the distribution of patients by clinical forms of the disease revealed the following: abdominal form of WD
was diagnosed in 140 (47.29 %) patients; neurological form — in 18 (6.09 %); mixed form — in 99 (33.45 %); asymp-
tomatic form — in 39 (13.17 %) patients.

When studying the characteristics of disease onset, it was found that 67 (22.63 %) patients had no pronounced clin-
ical manifestations at the time of diagnosis. Among them, 17 patients (25.37 % of those with asymptomatic onset)
were diagnosed through family screening.

Molecular-genetic testing of the ATP7B gene was performed in 146 patients. Among the identified pathogenic vari-
ants, the most common was ¢.3207C>A (p.His1069GIn), detected in 114 (78.08 %) patients. The majority of patients
(72.5 %) were compound heterozygotes, while rare variants of the ATP7B gene were found in 16.15 % of cases.
Additionally, an analysis of course in WD patients who had COVID-19 was conducted. The results showed that41.1 %
experienced worsening of neurological symptoms. Furthermore, 9.8 % of patients with initially asymptomatic WD
developed the first clinical manifestations of the disease after COVID-19 infection.

Conclusions. The developed clinical-genetic database is an effective tool for studying WD, providing an informa-
tional basis for further epidemiological, clinical, and molecular genetic research.

Keywords: Wilson’s disease, orphan diseases, database, ATP7B gene, COVID-19
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BBenenue

Opdannpie Gosile3HN BKJIIOYAIOT B ceOsl yrposKa-
IOIl[ie JKU3HU U 30POBbI0 XPOHUYECKIE COCTOSHUSI,
HUMeIoN[e HU3KYI0 BCTPEYaeMOCTb U Tpebylolne
JUIs JledeHUsl ClleluajbHble IpernapaTsl. B macros-
mee BpeMsi 6osee 300 MJIH 4yesoBEK BO BCEM MUPe
crpajsaior ot opdanubix 6osesneii [1—3]. Kpurepun

OoTHeceHUs 3a00JieBaHWilT K OpQaHHLIM Pa3JINYaroT-
csa: B CIITA — wmenee 1 cayuasg na 1500 uyenosek,
B Kanane u EC  — wMmenee 1 nHa 2000, B dnonnnm —
meree 50 000 mammentoB B crTpane, a B Kunrae —
1 caryqait Ha 500 000 wemoBex ym6o 1 Ha 10 000 HOBO-
pOKIeHHBIX [4, J].
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Opdannbie (pexkne) szaboieBanuss B PoccuiicKoi
Deneparun —  3T0  3a060JI€BaHUS, WMEIOINIE PACTIPO-
cTpaHeHHOCTh He Gosiee 1 caywas wa 10 000 Hacese-
nus!. B nepeune opdanHbIX 3a60seBanuit, GopmMupy-
eMoM MWHHUCTEPCTBOM 3/IpaBooxpaHenuss Poccuiickoii
Deneparny, #Ha Havamo 2025 T. TpHUBENEH CHUCOK
n3 297 nosurmii, Brjoovdaommii 6oaee 2000 HO30.710-
ruit (https://minzdrav.gov.ru/documents, 9824-
perechen-redkih-orfannyh-zabolevaniy).

CucreMaTu3aiusi JJAaHHBIX B Buje 0a3 WM peru-
CTPOB — HeOOXOMMOE YCJIOBUE M3yueHUust opdaHHbIX
3a00JI€BaHUI 1 TIPOBE/IEHUS PA3INYHBIX UCCIIETOBAHUI
(smueMuonornyeckux, GapMakoJOrHUECKUX, KIMHAYE-
CKMX, MOJIEKYJIIPHO-TEHETHYECKUX U JIP.), OJHAKO HU3-
KO€ KAueCTBO /IAHHBIX O XapaKTepe U TSKECTU TeYeHMUst
3a00JIeBaHmil, a TaKXe O J0JTOCPOUHOM aderTe Tepa-
MU OrPAHNYKMBAET KJIMHUYECKUE HCCJIEJ0BAHMS B ITOM
obactu [3]. Haubosiee u3BECTHBIM PETUCTPOM, TIPEIHA-
3HAUEHHDBIM [IJISI [IPEIOCTaBIeHNs] HHQPOPMALUK O pefl-
Kux saboneBannax, spisgerca Orphanet (http://www.
orpha.net/orphacom/cahiers/docs/GB,/Registries.
pdf). B Poccuiickoii Mexepaitn AeiicTBYIOT [Ba 0Qu-
IMAJIbHBIX TIepeyHss opQaHHbIX 3a00/eBaHuil U He-
CKOJIbKO OTPAaHWYEHHBIX TI0 BO3MOXKHOCTSIM PETHCTPOB
HAIEHTOB, JOIOJHSEMbIX [aHHBIMU OT HAIMEHTCKIX
OpraHu3aIuil 1 HAYIHBIX YIPEIKICHUIT.

Bosaesnbp Busnbcona — Konosanoa (BBK, rema-
TonepebpanbHast JereHepanys) — HacJAe/CTBEHHOE
ayTOCOMHO-pelieccuBHOe 3aboJieBaHne oOMeHa Me[H,
BBI3BAHHOE TIaTOTeHHbIMU Bapuantamm rexa ATP7B
(OMIM 277900). BBK BkiIOueHa B IepedeHb Op-
dannbix 3a6osieBanuii Poccuiickoii eneparmu (Koz
E83.0) u oTHOCHTCS K YHMC/Iy FeHeTHYeCKuX GosesHeil
¢ a3 PeKTHBHOH MaToreHeTHMYeCcKoll Tepanneii, 4To Cy-
MIECTBEHHO YJIYUIIAET MPOTHO3 /sl nanneHTos’® [6].

Pacnpocrpanennocts BBK onenmBaercs B cpen-
HeM Kak 1 Ha 30 TbICc. HacejaeHHs, XOTSI B IOCJELHIE
ro/ibl (PUKCUPYIOTCS JaHHbIe 0 GoJiee BBICOKOI YacToTe
[7, 8]. N3-3a necnenuduyHOCTH CUMITOMOB U HU3KOM
HACTOPOKEHHOCTH Bpaueil aMOyJIaTOPHOTO 3BEHA Jfa-
rHOCTHKA 4acTo 3amnasabiBaer [9]. IIonbITKU BbISIBUTH
Koppeasnnio Mexxay Bapuantamu reia ATP7B n xiau-
HUYECKMMU IPOSIBIEHUSAMU B OGOJIBIIIMHCTBE CJIy4YaeB
He JIaJIN OJIHO3HAYHBIX pe3yJsbraToB [10].

OtnenbHble  OCOGEHHOCTH — TEYEHUSI  OTMEYEHbI
y TOMOBWTOTHBIX Hocuteseil Bapuanta H1069Q (pac-
[POCTPAHEHHOTO Yy  eBPOIEiileB), oAHaKo GoJib-
MIMHCTBO MAIMEHTOB —  KOMIAYH/-T€TEPO3UTOTHI,

YTO 3aTPy/AHSAET HAOOpP Penpe3eHTATUBHBIX BbIOOPOK.
Kpome Toro, Ha KIMHUYECKYID KApTUHY BJUSIOT
n gapyrue daktopbl — TeHeTH4YecKue, SIUreHeTHye-
ckue u cpejosbie [11].

Tak nouemy BBK mo-tipeskaeMy mnpejcraBisieT co-
6011 CITOKHYI0 KIMHUYECKYI0 3aauy? Peakoctb 3a60-
JIEBAHMS, OTCYTCTBUE PETUCTPOB M PedepPEHTHBIX TIeH-
TPOB MPUBOJUT K AePUITUTY KJINHUYECKUX JTAHHBIX,
0COGEHHO JTOJITOCPOUYHDIX.

B pspge ctpan cymecrsyior pernctpel bBK n npo-
BO/ISITCS KOTOPTHBIE MCCJIEI0BAHNUST HA OCHOBE JIAHHBIX
perucTpoB manm 6a3 CTPaxoOBBIX CaydaeB, a uHQopma-
[IMOHHbIE TEXHOJOTUU B 3PABOOXPAHEHNUN HAUYMHAIOT
UCIIOJIB30BATh JIJISI OIEHKH HCXOJOB JIeYEeHUs, CMepT-
HOCTU W TOCY/JIAPCTBEHHBIX PACXOJIOB, CBSI3AHHBIX
¢ marmentamu ¢ BBK [9, 12—14]. Oaun u3 kpymnHeii-
MUX aHAIU30B JoJrocpounoro Habmoxerus (70 jer)
3a 6ostee yeM 900 marmenTamu ¢ 60J1e3HbI0 BuibcoHa
npoBejieH B [losbiie — mepBble JJaHHBIE COOMPATHCDH
B OT/IeJIEHUW HEBPOJOTUN BapimaBckoro WHCTUTYTA
MCUXUATPUK U HEBPOJIOTHH, TT033Ke ObLT co3/aH pede-
PeHTHBIH 1eHTp [9].

C 2015 r. B CeueHOBCKOM Y HUBEPCUTETE HAYAJIOCH
(opMuUpoBaHUe KJIMHUKO-TEHETUYECKON (Ga3bl JAHHDBIX
nmaruenToB ¢ 6ose3nbio Busbcona — KonosaJsiosa.

Ilens wuccaenoBanusi: TPOBECTH KOMILIEKCHBIN
aHa/N3 KJAMHUKO-TEHEeTUYeCKOi 6a3bl JaHHBIX HaIieH-
TOB ¢ 6ojie3Hbi0 Buabcona — KoHoBasoBa 1 OIEHUTH
BO3MOJKHOCTH €€ HUCIIOJb30BaHUsI B KAuecTBe WHCTPY-
MEHTa [IJI SIUAEMUOJIOIHYECKUX U KJINHUYECKUX HC-
CcJIe/JOBAHUI.

MarepuaJjbl 1 METObI

PaGora ocHoBaHa Ha M3y4eHUN JaHHBIX 296 marmeH-
TOB C IMarHo30M «6osie3ub Buibcona — KonoBasnosas,
nabmogasmuxca B Kinnmgeckom uenrpe (Kamnuka
peBmarosiorut,  HedpoJoru U TPOPIATOJOrIHH
uM. E.M. Tapeesa; KnuHuka nponeneBTuKn BHY-
TPEHHUX OOJIE3HEN, TaCTPOIHTEPOJIOTIH, TEIaTOJOTUI
nM. B.X. Bacunenko) CeueHOBCKOro YHHBEPCHUTETA
3a mepuo ¢ 2015 mo 2025 r.

Bee yyacTHUKM MCC/IEIOBAaHNS WM UX 3aKOHHBIE TIPE/I-
CTaBUTEJIN TIOZITICATN MHPOPMIPOBAHHOE COTJIACHE.

[Ipu coszpanny KIMHUKO-TEHETUYECKOH 6asbl jaH-
HBIX [MaIKeHToB ¢ 60Je3HbI0 Busbcona — KonoBasoBa
ncrogb3oBanHa Tporpamma  Microsoft Office Excel
2010. Crpykrypa 6asbl JaHHBIX BKJIOUaeT B ce6s

! [Tocranosnenue IIpaButenpcrBa Poccuiickoit Mepepanun ot 26 anpens 2012 r. Ne 403 «O nopsike Benenns degepaabHoOro pe-
FUCTPA JIMIL, CTPAJIAININX SKU3HEYPOKAIMMI U XPOHUYECKUMI [porpeccupyroniumu peakumu (opdanHbiMI) 3a601€BaHUSAME,
OPUBO/SIINMI K COKDAIIEHUIO TPOIOIKATEbHOCTH SKU3HI TPAXKIAH WM WX WHBAIUIAHOCTH, W €TO PETHOHAILHOTO CETMEHTa».

CoGpanue 3akonojarenabcrea PD. 2012, Ne 19. Cr. 2428.

2 TIpukas [lemapramenta 31paBooxpanenus r. Mocksbr ot 2 nions.2015 r. Ne 461 «OG6 opranusanuu Pedepenc-1ienTpa BpOK/IeH-
HBIX HACJIeJICTBEHHBIX 3a60IeBaHNii, TEHETUIECKNX OTKJIOHEHMi, op(aHHbIX W APYTUX PEAKNX 3a60JeBaHmii>. PerncTpbr peaxnx
(opdannbix) 3a6o/eBaHuii. AJITOPUTM TIPEAOCTABICHUS CBefleHUi o manmente ¢ peakuM (opdaHHbIM) 3a601€BaHUEM B PEruo-
HaJTbHBIA cerMenT (helepalbHOTO PErUCTpa: MeToauueckne pekoMengannn. /lenaprament sapasooxpanenus r. Mocksbl. Cocr.

Burkosckas U.I1., [Tewarnukosa H.JI., ¥Ytkun C.A. u ap.

3 Tlocranossienne IIpaBurenbcrBa Poccuiickoit @egeparn ot 26 ampesst 2012 r. Ne 403 «O nopsizike Besenns dDeepaibHoro pe-
IUCTPA JIMI, CTPAJAIONINX SKU3HEYPOKAIMMI U XPOHUUECKUMU Nporpeccupyonumu peakumu (opdanHbiMI) 3260 1€BaHUSAME,
MPUBOSIINMU K COKPAIEHUIO MTPOAOIKUTENBHOCTH JKU3HU TPAKJaH WM MX WHBAJIUIHOCTH, U €r0 PErMOHATBHOTO CErMeHTas.

Cob6panmne 3akoHojatenberBa PM. 2012, Ne 19. Cr. 2428.
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TaGJNIBI, TpeHA3HAUYEHHbIE [JIs1 XpaHeHus nHdop-
Malliu, a TakyKe CTaHJapTHble MeTO/bl 0OPabOTKN WH-
dopmarmu.

KaxgoMy — manmeHnTy — npuCBamMBaics  WHANBY-
ayanbupiii  HoMep (ID);  MCIIONb30BAINCH —PE3YJIb-
TaThl  KJIMHMYECKOTO o6caemnoBanus  (mepBUYHbIE

U IpU MOHHUTOPHUHIe), JabopaTopHbix (BKIIOYas Mo-
JIEKYISTPHO-TEHETHYECKIE: CEKBEHUPOBAHUE CJIEMYIO-
mero nokoaenns (next-generation sequencing, NGS),
nonmMepastiasa nennas peaxumst (ITILP)), nuctpymen-
TAJIbHBIX HCCJIE[I0OBAHUIA, a TakKe CBeJeHus: 06 OTja-
JileHHbIX 2 deKTax MOKU3HEHHON Teparun IaToreHe-
THYECKON npenapatamu (TaKMMK, KaK TEHUIIUIIAMUH,
Npou3BOAHbIE IIMHKA, TpuenTnr). C60p mHbOpMannu
[POBOJIUIICSI PETPOCHEKTUBHBIM METOJOM U TEKYIel
perucTparuen.

Kaunuveckue u uncmpymenmaivhvie 0anHvle

[TpoBoanMoe cranmapTHOE 00C/]IEJ0BaHNE BKJIIOYA-
J10: BpaueGHbIl ocMoTp; JaGoparopHoe (06 aHa-
JIN3 KPOBU U MO4YM; OGHOXMMUYECKHUIT aHAJIN3 KPOBU:
ajannHamMuHoTpancdepasa, acrnapraraMuHoTpaHcde-
pasa, miesouHast ¢docdaraza, raMMa-TJIyTaMUHTPAHC-
depasa, xoamHactepaza, OuaupyOuH; aTbOYMUH;
HEPYJIOIJIA3MUH B IJIa3Me KPOBH, Meb B CyTOUYHOII
Moue; TectupoBanne rena ATP7B); MHCTpyMEeHTalb-
Hoe wuccregoBanne (OCMOTP TPHU MOMOIM  THETEBOi
JIAMIIBI, yJIbTPA3BYKOBOE HCCJIe0BaHue, 330(arora-
CTPO/IYOIEHOCKONNSA, HJIEKTPOKAPAMOrpaMMa); Me/In-
KO-TEHETUYECKOEe KOHCYJIbTHPOBAHIE.

[To mokazaHUsIM TPOBOIINCH KOHCYJIbTAI[MH Y3-
KuX crenuannctoB (Kapamosior, THHEKOJIOT, XUPYPT,
reMaroJior, HedpoJor, TCUXUATP, TPAHCIIAHTOJIOT),

Tabéauua 1. 1l1an o6caeq0BaHNIS

a Takxe ajekrpoaniiedasorpadus, KOMIIbIOTEpHAs
toMorpadus, MarHUTHO-Pe30HAHCHas ToMmorpadus,
ubposnacrorpacdust, 6uoncus nedenn (rabm. 1).

Mouexynsipro-zenemuueckoe ucciedosanue

Bepudwukainuss MosiekyJISpHOI  1npuunHbl - 3a60J1e-
BaHUsI mpM momomu TectupoBanusi reHa ATP7B mpo-
BejieHa 146 marnumeHrtaMm, M3 HHUX: METOJOM TapreTHOrO
cexsermpoBarnss (NGS) — 74 marentam (mpoBogn-
cst Ha 6aze DIBHY «HUMU akymmepcTBa, THHEKOJIOTHN
n penpoaykronorun umenn JI.O. Ortra»); MeTomoM
[IIIP — 72 maumenraM (IIPOBOAW/ICS B CTOPOHHUX OP-
raHN3aIMAX ).

C6op o6pasios Guomarepuaga (KpoBb) HalMeH-
TOB MPOBOJMJICS TyTeM 3a0opa Tepudepuueckoii Kpo-
Bu (5 M) B IPOOUMPKH C STH/IEHAMAMHHTETPAYKCYC-
HOIl KucyoToil. XpaHeHue 06pasIoB OCYIIECTBIISIOCH
npu temreparype —70 °C. Boigenenne JHK u3 mmim-
dormroB nepudepndeckoil KpOBH MPOBOJAMIOCH € HC-
nosb3oBanreM Ha6opa QIAamp DNA Blood Mini Kit.
[Ipumensiemast TapretHas NGS-manenb BK/OUaTa TeH
ATP7B w psiJi IOTEHIMATBHBIX T'€HETHYECKUX MOAudu-
karopo: HFE, COMMD1, XIAP, CFTR, APOE,
PRNP (NimbleGenSeqCap EZ Choice: 151012_
HG38_CysFib_EZ HX3 (ROCHE, Ilseiinapus)).
Onpe/esieHre 10CJI€0BATEIbHOCTH BHIOPAHHBIX TEHOB
MTPOBOIUIOCH C MCIIOJb30BAHUEM CHCTEMbI BBICOKOTIPO-
U3BOJIUTENIbHOTO  TIOJTHOTEHOMHOTO — CEKBEHHPOBAHMUSI
MiSeq Sequencing System (Illumina, CIITA).

Buoungopmamuueckui anaius

BuonHpoOpMaIMoOHHDI aHATM3 PEe3YJIbTaTOB CEeKBe-
HupoBanus o6pasios /JHK mpoBoauics ¢ nomorbio
mporpamm «GeneTalk» (https://www.gene-talk.de/),

IlnanoBoe o6ce0BaHKe

IJranbl

Bcem

Ilo moxazanusam

Ja

Co6op anamHesa

Bpaue6Hbrit ocMOTp

lemmarosior, odTanbMOIOT, HEBPOJIOT

Kapamosor, tuHekosor, Xupypr,
reMaToJior, HepoJior, TICUXuarp,

B CyTOYHOH Moue

rena ATP7B

TPAHCILJIAHTOJIOT
Meauko-reHeTnyeckoe
Fenernx
KOHCYJIbTHUPOBAHIE
@ daekTpoasHiiedasorpadus
OcMOTp IPH TOMOIIH IIEJIEBON JIAMIIBI, POETIEE) PR,
KOMIIbIOTepHasi ToMorpadus,
WNHucTpyMeHTanmbHOE YJIbTPa3BYKOBOTO HMCCJIEI0BAHUS,
MarHUTHO-PE30HAHCHAS
MCCIIeJOBaHNE 930(QaroracTpo/ry0/IEHOCKOINH,
tomorpadusi, pubpoanacrorpadus,
2JIEKTPOKapArorpadun
6UOTICHS TIeYeHN
1. OO6uuii anainu3 KPOBU U MOYH
2. buoxmMuvecKkuit aHaam3 KPOBU:
acmapraTamuHoTpancdepasa,
aJaHMHAMUHOTPaHchepasa, meJouHast
JlaboparopHoe docdaraza, ramma-TayTaMuHTpancdepasa,
HCCIIeI0BAHKIE XOJIMHACTEPa3a, OunupyouH; aabOyMuH;

LEePYya0IIa3MIH B IlJTa3M€ KPOBU, Me/Jb

3. MosiekyisipHO-TeHETHYECKOE TeCTUPOBAHNIE
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«UGENE» (http://ugene.unipro.ru/), «lonReporter»
(https://ionreporter.lifetechnologies.com/ir/),
«PolyPhen-2» (genetics.bwh.harvard.edu/pph2,/)
u «PAPI» ((http://papi.unipv.it/).

VHTepnperaiyst  TOJTyYeHHBIX JaHHBIX — I[TPOXOJIIIA
B COOTBETCTBHHU C PEKOMEHJAIMSMI PYKOBOJICTBA TIO WH-
Teprperaiy JanHbix [15, 16]. [lnsg nporHosmpoBanust
addeKTa BapHaHTOB WCIOJb30BATIUCH TIPOrPAMMBI TTPEJI-
ckasarmst narorennoctu:  SIFT  (http://sift.jevi.org/),
PolyPhen-2 (genetics.bwh.harvard.edu/pph2/), ClinVar,
PROVEAN, fathmm-MKL, WilsonGen u apyrue.

Cmamucmuueckuil anaius

Cratncruyeckast o6paGoTKa MOJYYEHHBIX Pe3yJIbTa-
TOB IIPOBOAMIACh B mporpamme SPSS Statistics (IBM,
CIIIA) u B nporpamme Statistica for Windows 10.0.

Pe3yabTaTsl

CdopmupoBana KIMHUKO-TeHeTHvecKast 6asza JaH-
HbIx namentos ¢ BBK (cBuaereneTtBo o TOCY/1apCTBEH-
HOU PEerucTpanui KINHUKO-TeHETUIECKOI 6Gasbl JAHHBIX
Ne 2024626180, 2024). O6caemoBano 296 TAIMEHTOB:
120 my>xumH n 176 >xeHiuH B Bodpacrte ot 14 10 67 jer
(cpemnmit Bospact — 30,0 + 6,5 roga), HAXOAUBIINXCS
Ha cTalroHapHOM JedeHun B niepuox ¢ 2015 mo 2025 r.
U3 nux 27 % (n = 80) oTHOCSTCS K CEMEITHBIM CJTydasiM.
N3 296 nanmentos 281 (94,94 %) mposkuBaioT Ha Tep-
putopun Poccmiickoit @enepannu (PD), 15 (5,06 %)
SIBISTIOTCST. TPXK/IAHAME JIPYTUX TOCY/apCTB: ApMEHHS,
Benopycens, KazaxcraH, Kuprusms, JlatBus,
Tapkukucrad, Yipanna (puc. 1). Pernonanbroe pac-
npeziesieHre 3a060JeBaHusl Ha Tepputopnn Poccuiickoii
Dentepanun  TIPEJICTABIEHO  CJEYIONMMU  JIAHHDI-
vu: Ilentpampubrii (emgepaabubii okpyr — 57,78 %
(n=171), Ilpusosskckuii pegepanbhbli okpyr — 12,84 %

(n = 38), Ypansckuii deaepanbubiii okpyr — 6,08 %
(n = 18), IOxubli denepanpupiii okpyr — 6,43 %
(n = 19), Cubupckuit dpenepanpupiii okpyr — 2,36 %
(n = 7), Cesepo-3anannpiii ¢eaepanbHblii OKpyr —
4,05 % (n = 12), Cesepo-Kaskasckuii emepaibHbIii
okpyr — 3,37 % (n = 10), [lanbreBocTouHbIN (e/e-
panbbIil okpyr — 2,03 % (n = 6).

JlnarHocTuka 3a6oJieBaHUs OCHOBBIBAJIACh Ha OIEH-
Ke BEAIMX MOKaszaTesell: ypOBHE IepPYJIONIa3MUHA
B IUIa3Me KPOBH, MeAW B CYTOYHOH Moue, HaJnuuu
kosbiia Kaiizepa — @Dumeiimepa u ap. [17]. Takske
C UeIbl0 OOBEKTHBHOW OLEHKHN II0KasaTesell Ipu-
MeHstach Jlefimmrckag GasbHag mkaga (2001 1.).
Y GosiblIMHCTBA TAIMEHTOB Npeobaafain [PU3HAKH
MopaskeHus TedeHn: aljoMuHaIbHAs (opMa oTMe-
yeHa y 140 mammenToB, 4ro cocraBwio 47,29 %, He-
Bposorndeckast popma — y 18 (6,09 %), cmemanuas
dopya — y 99 (33,45 %), Geccumnromuas dopmMa —
y 39 (13,17 %). Ilpu s1OM y 54 TAIMEHTOB TIPUYUHOM
obpallieHrsl BIIEPBble CTAl0 YCTAaHOBJEHHE HarHo3a
«6ose3np Bmibcona — KoHoBasoBa» y POJICTBEHHUKA,
a'y 41 BBIABIEHO NPH CIyYaliHOM 00C/IeJOBAaHNN.

[Ipu neGrote 3abonesarms y 67 (22,63 %) narmen-
TOB He ObLIO BBIPAYKEHHBIX KJIMHUYECKUX HPOSBIEHMI
(u3 Hux y 17 (25,37 %) 3a6oieBatue BbISIBJIEHO TIPH Ce-
MeiiHOM ckpunuHre), y 72 (24,32 %) npeobiaazaim xa-
J06bI Ha caaboctb, y 64 (21,62 %) — Ha orekn/yBesm-
ueHne pasMepoB skuBota, 49 (16,55 %) — mpoxkanue/
TPEMOP PYK, HOT uin TosoBbl, 36 (12,16 %) — nHapymure-
HHe MeHCTpyanbHOro Hukjia (ameHopesi/mcMeHoOpest),
31 (10,47 %) — wmapymenue peun, 24 (7,77 %) — xpo-
soreuenus, 17 (5,74 %) — 6om/TIKeCTb B IPABOM
noape6epne, 10 (3,37 %) — aprpanrum.

Crieyer OTMETHTD, UYTO CIEKTP >Kaso6 GObLT JocTa-
TOYHO IMMPOKUM — KOJHMYECTBO Kamo6 y TAIMEHTOR

CeBepo-3anagHbii
thefepanbHbIv OKpYr -
4,05%

LleHTpanbHbIn
thefepanbHbI4 OKpyr -

o
57,78% ‘ \
a8
$

~2
HOXHbIV thefepanbHbIi {‘?’Q‘»‘
oKpyr - 6,43% “
CeBepo-KaBka3ckum 'j
thep.epanbHblif OKpyr -
337%
MpuBomkckui
defiepanbHbli OKpyr —
12,84%

thepepanbHbIif OKpyr -

[anbHeBoCTOUHbIM
thepepanbHbIi OKpyr -
2,03%

Ypanbckuit

(X7

Cubupckui
thefepanbHbIil OKpYr -
2,36%

Pucynox 1. Pacnipenenenne 6osesnn Buabcona — Konosasnosa 1o pernonam Poccuiickoii Denepariin
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Tabauua 2. Y ienbHblil BeC 3aPETUCTPUPOBAHHBIX KaJI00

JKano6m1

Kenmunsi, n (%)

My:sxuunbl, 7 (%)

Orexn/ yBeandenre pasMepoB JKHBOTA

42 (23,86 %)

22 (18,3 %)

Cia6octb

39 (22,15 %)

33 (27,5 %)

JlposkaHue,/ TpeMop pyK,/HOT/ KOHEYHOCTEN

24 (14,8 %)

25 (20,83 %)

Kposoteuenue 19 (10,79 %) 5 (4,17 %)
Hapymenue peun 11 (6,25 %) 20 (16,67 %)
Bosb,/TssKecTh B paBoM moapetepbe 8 (4,54 %) 9(7,5%)

HapymeHI/Ie MEHCTPYaJbHOTO IUKJIA

(ameHopest/ ueMeHopest)

36 (20,45 %)

Tab6.auua 3. Boigsientsie Bapuantel reHa ATP7B

Ne Bapuant IJK30H Addexr Yacrora B uccaexoBanuu, %
1 ]¢.3207C>A (p.His1069GIn) 14 missense 78,08
2 ¢.3402delC (p.Ala1135fs) 15 frameshift 10,95
3 | ¢.2304dupC (p.Met769fs) 8 frameshift 9,58
4 |¢.3190G>A (p.Glu1064Lys) 14 missense 8,91
5 | valTaty Leui2i5ded 17 indel 3.42
6 |c.4125-2A>G 20 splicing 2,74
7 |¢.2332C>G (p.Arg778Gly) 8 missense 2,05
8 |¢.2998G>A (p.Gly1000Arg) 13 missense 1,37
9 |¢.3036dupC (p.Lys1013fs) 13 frameshift 1,37
10 | ¢.3655A>T (p.Ile1219Phe) 18 missense 1,37
11 | c.3955C>T (p.Arg1319Ter) 19 stop 1,37
12 | c.414_415insAG (p.Pro139fs) 2 frameshift 1,37
13 | c.403 404delTC (p.Ser135fs) 2 frameshift 0,68
14 | ¢.331C>T (p.GIn111*) 2 stop 0,68
15 | c.1630C>T (p.GlIn544*) 4 stop 0,68
16 | c.1870-8A>G 6 splicing 0,68
17 | ¢.1971dupC (p.Met658fs) 7 frameshift 0,68
18 | c.2121+3A>G 7 splicing 0,68
19 | c.1969A>C (p.Ser657Arg) 7 missense 0,68
20 | ¢.2336G>A (p.Trp779*) 8 stop 0,68
21 [ ¢.2128G>A (p.Gly710Ser) 8 missense 0,68
22 [ ¢.2293G>A(p.Asp765Asn) 8 missense 0,68
23 [ ¢.2605G>T (p.Gly869*) 11 stop 0,68
24 | ¢.3556+1G>T 16 splicing 0,68
25 [¢.3659C>T (p.Thr1220Met) 17 missense 0,68
26 | ¢.3098C>T (p.Thr10331le) 17 missense 0,68
27 |¢.3646G>A (p.Val1216Met) 17 missense 0,68
28 | ¢.3809A>G (p.Asn1270Ser) 18 missense 0,68
29 | ¢.3948delG (p.Thr1317fs) 19 frameshift 0,68
30 |¢.3965G>C (p.Arg1322Pro) 19 missense 0,68
31 [c¢.3942_3943delCA (p.Lys1315fs) 19 frameshift 0,68
32 | ¢.4022G>A (p.Gly1341Asp) 20 missense 0,68
33 | c.4246 4247insGG 21 frameshift 0,68
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BapbUPOBAJIO OT OJHON 70 Jecsatu u Gosee. CpeaHuit
BO3pACT TIOSIBJIEHUsI TIEPBBIX [PU3HAKOB J1€GIOTHOTO
CUMIITOMA OJIMHAKOB Yy >KeHIMH 1 My:xuuH: 19,2 rozna
(ot 2 o 46 ner) m 19,6 roma (ot 3 g0 51 roma) coort-
BETCTBEHHO.

Pacripesiesieriie 3aperncTpupoBaHHbIX Kol TpeJi-
crasjieHo B Ttabumie 2. Hawubosee yacto ormedannucb
OTEKM M yBeJMYeHHe pasMepoB skuBoTa (IPOSBICHNS
OTEYHO-aCIUTHYECKOTO CUHAPOMa), caabocthb (acreHmye-
CKMiT CHHPOM) y HallMeHTOB 060MX I0JIOB, HEBPOJIOTU-
YecKue KaJgo0bl Yallie TPeIbIBIAIN My>KUYMHDI, 0COOCH-
HO HA HapYyIIECHUEe Pevu.

N3amepenne KaxJ0ro IokKasaresss TPOBOUIOCH
KaK B paMKaX /JMarHOCTUYECKUX MEpPOIPHUSATHI, Tak
U B IpoIlecce JieYeHUs, YTO TO3BOJISIIO OIPENESTh
3D DEKTUBHOCTD TEpaNy U MPOBOJUTH €€ KOPPEKITHIO.

[[Mupokuii criekTp n HecrnenupuUIHOCTL HAGJIIOAE-
MbIX cumntoMoB nipu BBK aBasioTcs onnoit u3 mpu-
YUH HECBOEBPEMEHHOIO PACIO3HABAHUS U MOCTAHOB-
kn auarnosa. llosgHee pacriodnaBaHue UAarHo3a,
BRJIIOYAIOIIEE PA3HUILY MEXKIY MEePBBIMU MPOSBICHU-
SIMU U TIOCTAHOBKO¥ JMAaruHo3a, B HEKOTOPBIX CJydYa-
ax coctasagnao g0 300 mecaies (25 met) — maruen-
Thl B TeYeHHUE JJUTEJbHOTO BpeMeHN HaGJI0[aINCh
y CIENHUATICTOB PA3JUYHOro NpoduiIs U Moaydann
JiedeHne, He CBSI3aHHOE C OCHOBHBIM 3a00JICBAHMEM.

[Ipn ananmse npuMeHeHUS MATOTEHETUYECKON Te-
palu rnpernaparoM Bbi6opa SIBJISI€TCS TEHUIUJIIAMITH
(94,9 %). Oanaxko B orgenbubix caydasx (3,7 %)
[pU MPUMEHEHWN TeHUIMIJIaMUHA OTMedYasjach WH-
JBH/yaJbHAs  HENepeHocuMocTb  (JIeKapCTBEHHbIIH
rioMepyJonedpur,  JekapcTBeHHas — Hedpormarus,
reHepaJiu3upoOBaHHag KOKHAsl ChIllb, Iy3bIpUaTKa,
KpaluBHUIA,/ YPTUKAPUsI, ayTOUMMYyHHAasi — MUaCTe-
). B Takux cayuasx mpemapaToM BbIGOpa SBIISLI-
Csl TPUEHTHH.

OpHoil M3 CocTaBHBIX yYacTeil 6a3bl JAaHHBIX AB-
JISLTIOCh  MOJIEKYJIIPHO-TEHETHYECKOE UCCIIE/JOBAHNE —
BepU(UKAIUSA MOJEKYJISAPHOI TPUYMHDBI 3a00€BaHUS
npu oMot tectupoBanus reda ATP7B. Ilposeneno
146 manmenraMm, ns Hux MerogoM NGS — 74 mamuen-
tam, MetogoM III[P — 72 nammentam (mpoBoauics
B CTOPOHHUX OPraHU3aIUsX, COCTAB MAHEJU BapbUPO-
BaJica ¥ BKaovyas or 1 go 14 mambosiee 4acThIX TATO-
FeHHBIX BapHAHTOB).

CexkBenupoBanune reHa ATP7B T103BOJWJIO BbBI-
SBUTH GOJIBIIOE YUC/IO MATOTeHHbIX Bapuantos (33 Ba-
puanTa), B TOM 4HCJE M YHUKAJIbHbIE PEJKNE BapHaH-
T (Taba. 3) [18].

B xojne uccaenoBanus GbLIO YCTAHOBJIEHO CJIENYIO-
nee pacrpezenenue BapuantoB reaa ATP7B 1o tumy
acddekra: MucceHc-BapuaHTbl cocrasuan 73,33 %,
dpeivmmdr-Bapuantsl — 14,00 %, HOHCceHC-Bapu-
aHThl W WHAeAbl — 1o 4,00 %, a BapmaHTBI CalTOB
craiicuira — 4,67 %. Ilatorennble BapuaHTbl BbISB-
JIEHBI BO BCEX 9K30HAX I'eHa, 3a NCK/IUYCHIEM 9K30HOB
1,3,5,9, 10 u 12. Boapumuncrso mauuentos (72,5 %)
OKa3aJMCh KOMITAYH/I-TETEPO3UTOTAMU, a €JIMHUYHDIE
penkue BapuaHTbl TeHa ATP7B Oblmn 0OHAPY>KEHDI
B 16,15 % ciyuaes.

[Ipn  o6bepuHeHUN  PE3yJabTATOB  MOJIEKYJISP-
HO-TEHETUYECKOTO  HUCCJIEOBAHUSI,  IPOBEAEHHOIO
JIByMsI METOJIaMU, W3 BDISBJCHHBIX BapHaHTOB Hau-
6oJiee  YaCTO BCTPEYAETCS BAPUAHT HYKJIEOTUIHON
nocaegosarenbaoctn ¢.3207C>A (p.His1069GIn) —
y 114 (78,08 %) mainmeHTOB, U3 HUX B TOMO3UTOTHOM
cocrosrnu — y 47 (41,23 %), a B KOMIayH/I-TETEPO-
surotnoM — y 67 (58,77 %). Orpannuenus MeToja
[IIIP ne mo3BoimMIN BBLIABUTD BTOPOH asIelbHBIN Ba-
puant y 19 nammenroB ¢ bBK, Takske y 5 manueHTon
¢ kanHnueckuM amnarnosoM bBK ne Bbrgasieno mato-
FeHHBIX BapPUAHTOB.

Y sexkortopbix marmentoB ¢ bBBK BbigBaennr
U Jpyrue MOHOTeHHble 3a00JieBaHusi / BPOKICHHBIE
AHOMAJINN: HACJECTBEHHBbIH TeMoxpomaro3d [ Tuma;
dpykrozemusi; cungpom JKunbbepa; KaBepHO3HbIE
MasbdopMalmu TosoBHOTO Mosra [19—21].

C ydyeroM B3UHIEMHOJOTUYECKON  0OCTAaHOBKU
(2020—2022 rr.), cBSI3aHHOI C TIOSBJIEHIEM HOBOH KO-
POHABUPYCHON MH(MEKINK, OBLIN TTPOAHATM3NPOBAHDI
nanabie naruentoB ¢ bBK, mepenecumx COVID-19
[22]. B mepuon 2020—2022 rr. undeknuio SARS-
CoV-2/COVID-19 nepenec 51 wenoBek (Bce ciyvan
J1a6opaTopHO MOATBEPsKAeHbI): 23 Myskunnbl (45,1 %)
u 28 xenmun (54,9 %) B Bospacte ot 19 go 56 er.

Takme CcUMIOTOMBI, KaK cJab0CTb, TIOBBIIICH-
Hag yTOMJIIEMOCTb, JHXOPaJKa HpH 3a60JeBaHUN
COVID-19, coBmaganm ¢ KJIUHWYECKUMU TPOSIBICHU-
amu BBK, nostomy nuarnoctnka COVID-19 y nanum-
enToB ¢ BBK O6bL1a 3aTrpy/iHeHa U 0CHOBBIBAJIACh TIpe-
JK/JIe BCETO Ha HapylIeHWH OGOHSHUS, CyXOM Karllljie
n nosioxkutesbHOM pesyabrate TP Ha SARS-CoV-2
B Ma3kax n3 HocoraoTku. Ocaoskuennsd Tedenuss bBK
B BH/IE€ TIPOrPECCUPOBAHUST HEBPOJOTUYECKON CUMIITO-
MaTuku (Hapylienne pedu, HapyleHue MOXOKH, Tpe-
MOD TOJIOBBI, PyK U Ap.) Habmomamuck y 21 maruenta
¢ ycraHoBJieHHBbIM juarHo3oM BBK. ¥V 5 mammentos
teuene BBK 6buio GeccumnromMubiM (Bce ImarueH-
TBI M3 CEMEHHDIX CJIY4YaeB C BbISBJICHHBIM BapUAHTOM
B reie ATP7B). Vudekiys u3MeHUIa TeueHHe 3a-
6oJeBaHMs, y BCEX O MAIMEHTOB MOSABUINCH KJINHUYE-
ckue nposiBienns bBK.

Takxke B paMkKax JUHAMHYECKOTO — HaOJIO/e-
HUS 3a TMalMeHTaMu ycTaHoBJeHO, uTo 143 uyesoBe-
Ka HaGMoaloTes W nosyvaior jededue (Ipu aToMm,
y 54 TalMeHTOB HAOIIONATOCh YXYAINIEHUE COCTOSI-
HUS 110 PA3JIMYHBIM TTPUYMHAM, B OCHOBHOM Ha ome
CaMOCTOSITE/ILHON OTMEHbI TpernapatoB), 134 — BbI-
ObL/IM M3 MCCJAEL0OBAHUA TI0CJEe CTaOUIN3aIlul COCTOA-
nust, 12 ymepau B pesyabrate ocaoxuenuii (13 HUX

2 — T1ocJie OPTOTOMUYECKOW TPAHCIJIAHTAIINHN Iede-
HK), 7 NMAIMEHTOB NEPEHEeCTN TPAHCIIAHTAIMIO TIeve-
nu (puc. 2).

Ha cerogusinmamii  JIeHb  KJIMHUKO-TEHETUYECKAst
6aza mamumentoB ¢ BBK d¢ynkunonupyer, wnndop-
Malisi TOMOJHSETCS B PaMKaxX TEKYIMX CIy4aes
u JuHaMuyeckoro Habmogenug. Taxkske ¢ 2024 r.
B CeueHOBCKOM YHUBEpCHUTETE TMPOBOAUTCS OGUOOAH-
KHIpoBaHue GHOJOrHmYecKoro Marepuana (KpoBb) Ia-
nuentos ¢ bBK.
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30,1%

HabnwoaoaroTtca u nonyyatoT ne4eHue

Bb1b6bI10 U3 MccneaoBaHUA nocne
ctabunmnsaumm CocToAHUA No
HEeU3BECTHbIM NPUYMHAM

YxyaweHune coCToOAHUA

W YMepno B pe3ynbrate OCN0XKHEHWUN

& HEDEHECIIM TPaHCN/IaHTAUUIO NEYEHMN

Pucynox 2. Vicxoj 3abosieBanust

Oocy:kaenne

Manudecraiusi 3a60JI€BaHUSI B CPEJIHEM TIPOUCXO-
mut B Bozpacte 19,4 + 8,55 roma. Cpennuit Bo3pact
YCTAHOBJIEHUS /IMarHO3a AHAJIOTUYEH JAHHBIM, [OJIY-
YeHHBIM paHee JPYTUMHU aBTOPaMH, HO 3HAYUTETHHO
OTJIMYAeTcsl OT JIAHHBIX, TOJYYEeHHBIX U3 6a3 CTpaxo-
BbIX caydaeB [9, 12, 13]. Ycranosienune auariosda «60-
se3ub Busbcona — KoHoBasioBay CHJIBHO 3alias/[bIBajio
(B cpenneM Ha 54 Mecsia). ITO yKasblBaeT Ha Cylie-
CTBEHHbIE JnarHocTnyeckue Tpyjanoctu npu BBK.

Y GosblIMHCTBA MAIMEHTOB Tpeobajaiu  1pu-
3HaKM nopakenus nedern (47,29 %), 4To CBSI3aHO €O
cnenupUKOil KJIWHUKU, MOCKOJbKY W3HAYAJIbHO Ha-
THOCTUKON U JiedeHNeM 3aHUMAaJiCh B OCHOBHOM Bpa-
yn-remarojoru. B uccaegosanuu A. Cztonkowska et al.
(2022) y ocHOBHOrO myJja MAIMEHTOB IIPeoliamano
opaskeHre HePBHOW CHUCTEMbI, TaK Kak cOOp JIaHHBIX
HauyMHAJICS B OT/eJIeHnu HeBpoJiornn Bapiiasckoro
WNuctutyTa ncuxuarpuu u HeBposoruu [9].

B nameMm mccaeoBaHuy BbIABIEH HEGOJBIION reH-
ngepublii aucbananc (mpeobaagann JaHUIa KEHCKOTO
nosa). YCTOWYMBBIA TeHAepHbIA GajaHCc paciupocTpa-
vennoctu BBK omuchiBaercs B HEKOTOpPbIX paborax
uccnenonareseit B I'epmanuu u CIIHA [12]. Taxxke
reHjiepHblil gucbasanc HaGIIOAANCS MPU OIEHKe JKa-
JI06 TIaleHTOB: HeBpoJorndeckue xano0br (ocoben-
HO HapylIEHWe PEeur) Yalle MPEIbSABIAIN MY>KUMHbI,
YTO COrJIaCyeTcs C JIAHHBIMU JiutepaTypbl [9].

bonesnp Buiabcona — KonoBajsoBa cBsI3aHa
C TIOBBIIIEHHOI CMepTHOCTHIO maimenTos [9, 12, 14].
HenaBuee wucciemoBaHue, MPOBeJEHHOE HAa OCHO-
Be JaHHbIX 0 6Gosee yeM 17 000 mammenrax c 60-
Jne3Hbio Buiabcona, BbIABIEHHBIX B mepuon c¢ 2007
no 2017 r. B HanmonambHoli 6a3e cTalMOHAPHbBIX
60ompHBIX CIIIA, BBIABIJIO TOBBIMIEHHYIO CMeEpT-
HOCTH y OTUX HalreHTOB (HECKOPPEKTUPOBAHHBIN
YPOBEHb CMePTHOCTH cocTaBma 2,51 % y MmalueHToB
¢ 6osesnpio Buibcona mnporus 2,05 % y mnanueH-
ToB 6e3) [14]. B mameM ucciaemgoBaHHH CMEPTHOCTD

cocraBusa 3,7 % u Tpebyer JajbHENIIero uccaeno-
BaHUS W pacyera ypOBHS CMEPTHOCTH.

Beccumnromnass dopma reuenuss BBK, rtak ke
KaKk ¥ CceMeiHble CJIy4a, ONUCAHbI B €IMHUYHBIX
pa6orax [9]. TIpumepro y Tpern marmentoB (27 %;
80 mamnmenToB) Oblia BBIABIEHA ceMefiHas (opma
BBK, mpuueM y 54 manumeHTOB MPUYUHON obparlie-
HUS BIIEPBbIE CTAJIO YCTAHOBJEHNE IMAarHO3a «00JIe3HD
Bunbcona — KonoBasoBa» y pojicTBEHHUKA. ITO
MO/ITBEPIK/IAET BAKHOCTh CEMEITHOI0 CKPUHMHTA.

Beccummnromuast popma BBK o6napyskena y 13 %,
KOT/Ia TMOBOJZIOM [iIst 6oJiee yrayOJaeHHOTO 06cie10Ba-
HUST TIOCTY KU JAHHBIE JAUCITAHCEPHOH MPOPUIaAKTH-
kn un BoisiBienne BBK y pozacrtBenHmka marmenTa,
a Takke npu 3a6osnesanuun COVID-19.

[lnramMudeckoe  HaOMOJIeHWE 32 TAllMEeHTaMU
¢ BBK, rme makcumasibHoe BpeMsi HAGJIOJEHHS Ta-
1IMeHToB B KJnHWKe uM. E.M. TapeeBa cocTaBumio
46 ner, B cpeaHeM 5,8 roja, IO3BOJIMIO OlLe-
HUTDb 3(PEeKTUBHOCTD JedeHWs. Tak, i KJIUMHU-
YeCKOH CTaOWIM3AIME  COCTOSTHUSI  TTOTPEGOBATIOCH
oT 2 gm0 36 MecsIeB MeIbaTMMUHUPYIONIEN Teparu,
B cpenneM 10,25 + 4,7 Mecana.

OJIHIM 13 OCHOBHBIX MPEUMYIIECTB CO3AHHON KJIH-
HUKO-TEHETHYEeCKONH 06a3bl JAHHBIX SIBJISIETCS BKJIOYUE-
HUE Pe3yJbTaTOB MOJIEKYJISPHO-TEHETHYECKOTO HUCCTIe-
noBanusi. B pabore BriepBble MOKa3aHO pasHooOpasue
MATOTEHHBIX BApUAHTOB, OOHAPYKUBAEMBIX TIPU CEKBE-
nuposanuu reva ATP7B y naumentoB ¢ BBK. Cnekrp
BAapUAHTOB CYNIECTBEHHO OTJIMYAETCS OT CHEKTpa B JIPYy-
TUX TOMYJISIASIX U UMEeT 3aMeTHbIE PA3IUIust C JIPYTU-
MU pe3yJibTaTaMi, paHee TOJYyYeHHBIMU B POCCHIICKOI
nonyJisiiiun [23]. B nocneHue rozbl persiiaMeHTupyer-
CsI IPUCYTCTBUE B PETHCTPAX HE TOJHKO KIMHUYECKUX
1 Ja00PaTOPHBIX [AHHBIX, HO M PE3yJbTaTOB MOJIEKY-
JISPHO-TEHETUYECKIX MccyeioBanii [ 24 ]. Mudopmarius,
npejicTaBjaeHHass B 6a3e JAHHBIX, MO3BOJISIET I0CTATOY-
HO OBICTPO OIlEHUBATh JIaHHBIE TIPU PA3HbIX 3alPOCaXx,
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KaK, HalmpuMep, aHaju3 JaHHbIX naiueHToB ¢ BBK|
neperecmux COVID-19. B nureparype BcTpedaroTcs
eIMHNYHDBIE 0030PbI, MOCBSIIEHHDbIE AHATU3Y BJINSHUS
nHderimn COVID-19 Ha Teuenme HacJeICTBEHHBIX
sabomeBannii (MyKOBHCIMI03, P-TaJacceMusi, JIH30-
coMHbBIe Gosie3HM, MbIleyHas auctpodus /lormenHa
u ap.) [25]. Hamw pannbie nokasamu, yro COVID-19
MOXKeT OBbITb <«TPUTTEPOM» paHHell MaHuddecTamn
n passutusi ocioxxknenuit BBK.

Takum o6pasom, coszgaHue 06a3 JJAHHBIX, a UMEH-
HO KJMWHUKO-TeHeTHYecKnx 06a3 opdaHHbIX 3a60-
JIEBAHUI, OCTaeTcss  aKTyaJbHBIM  HalpaBJIeHUEM
He toimbko B Poccuiickoit Dexpepaiuu, HO U B MUpe.
[IpeacraBiennasi KJIMHUKO-TeHeTHYecKas Gasa JaH-
HpIX maimenToB ¢ BBK — 3to Hambosee kpyrHas
n mostHasg 6aza B Poccuiickoii Depepariur, KOTOPYIO
HEOGXOAMMO JIONOJIHATD,/ TIOTOJHATD st TPaBUIbHOI
OTIEHKW W aHajn3a KIWMHUYECKUX U JPYTHX XapakKTe-
puctuk BBK.

K orpanwueHusM uccreOBaHUS CJeIyeT OTHe-
CTU HEIOJIHBI OXBaT MOJIEKYJISIPHO-TEHETHYECKUM
TecTHpoBaHneM TaimeHToB ¢ BBK, o6ycroBieHHBII
YACTUYHBIM PETPOCIIEKTUBHBIM XapakTepoM c6opa
JTAaHHBIX, BBICOKON cTromMocThio NGS-ananmsa reHa
ATP7B wn OTCyTCTBMEM T€HETHYECKOW MAarHOCTUKU
B uucje 06si3aTe/IbHbIX KOMIIOHEHTOB CTaH/IapPTOB Be-
JIeHUs TAIMeHToB ¢ nojo3penneM Ha BBK.

B KkavectBe MEpCIIEKTUBHBIX HANPaBJEHUN [1ajib-
HENNIMX MCCae[0BaHII 11e71eco06pa3Ho paccMaTpUBaTh
UCIOJIb30BaHNEe KIMHUKO-TEHETUYECKOi 6a3bl JJaHHBIX
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Clinical Genetic Database as a Tool
for Comprehensive Analysis of Orphan Disease
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Aim: to conduct a comprehensive analysis of the clinical-genetic database of patients with Wilson’s disease
and to evaluate the possibilities of using it as a tool for epidemiological and clinical research.

Materials and methods. The study is based on data from 296 patients diagnosed with Wilson’s disease (WD), in-
cluded in the clinical-genetic database for the period 2015-2025. The study involved a comprehensive assessment
of results of clinical examinations of patients, including initial diagnosis and monitoring of their condition; laboratory
test data, including molecular-genetic studies (performed using next generation sequencing and polymerase chain
reaction); results of instrumental examinations.

Results. The analysis of the clinical genetic database of patients with Wilson’s disease included data on 296 pa-
tients: 120 males and 176 females. The age of the study participants ranged from 14 to 67 years, with a mean age
of 30.0 £ 6.5 years. Among the examined patients, 281 (94.94 %) individuals reside in the Russian Federation.
Analysis of the distribution of patients by clinical forms of the disease revealed the following: abdominal form of WD
was diagnosed in 140 (47.29 %) patients; neurological form —in 18 (6.09 %); mixed form — in 99 (33.45 %); asymp-
tomatic form — in 39 (13.17 %) patients.

When studying the characteristics of disease onset, it was found that 67 (22.63 %) patients had no pronounced clin-
ical manifestations at the time of diagnosis. Among them, 17 patients (25.37 % of those with asymptomatic onset)
were diagnosed through family screening.

Molecular-genetic testing of the ATP7B gene was performed in 146 patients. Among the identified pathogenic vari-
ants, the most common was ¢.3207C>A (p.His1069GIn), detected in 114 (78.08 %) patients. The majority of patients
(72.5 %) were compound heterozygotes, while rare variants of the ATP7B gene were found in 16.15 % of cases.
Additionally, an analysis of course in WD patients who had COVID-19 was conducted. The results showed that41.1 %
experienced worsening of neurological symptoms. Furthermore, 9.8 % of patients with initially asymptomatic WD
developed the first clinical manifestations of the disease after COVID-19 infection.

Conclusions. The developed clinical-genetic database is an effective tool for studying WD, providing an informa-
tional basis for further epidemiological, clinical, and molecular genetic research.

Keywords: Wilson’s disease, orphan diseases, database, ATP7B gene, COVID-19
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Llenb: NpoOBEcCTV KOMMJIEKCHbIA aHann3 KIMHUKO-FreHeTU4ecko 6asbl JaHHbIX MauMeHTOB C 06ose3Hblo Busb-
coHa — KoHoBasioBa 1 OLEHUTb BO3MOXHOCTU €€ UCMNOIb30BaHWs B KAYECTBE MHCTPYMEHTa A1 SnNuaemMuosiormye-
CKUX N KIIMHNYECKUX NCCNeA0BaHWNNA.

MaTtepuansbi nu meTogbl. [laHHble 296 naLMeHTOB C AnarHo3om «6one3Hb BunbcoHa — KoHoBanoBa» BK/IOYEHbI
B KJIMHWKO-reHeTnyeckyto 6a3y aaHHbix 3a nepuog 2015-2025 rr. NMpoBeaeHa KOMMIEKCHast OLLEHKa Pe3ybTaTtoB
KJIMHMYecKoro ob6cnenoBaHns NaUMEHTOB NPU MNEPBUYHON ANArHOCTUKE U MOHUTOPUHIE COCTOSIHUS, U OaHHbIX f1a-
©0opaTopHbIX, B TOM YNCIIE MOJIEKYNIIPHO-TEHETUYECKNX M MHCTPYMEHTaIbHbIX NCCIeA0BaHUN.

PesynbraTtbl. Cpegy 296 nauneHToB ¢ 60ne3Hbio BunbcoHa — KoHoanosa (BBK) 66110 120 Myx4unH 1 176 xeH-
wuH. BospacT BapbupoBan B ananasoHe ot 14 no 67 net, npu aToM cpenHuii Bo3pact coctasun 30,0 + 6,5 ropa.
Cpenu ob6cnenoBaHHbix 281 yenoek (94,94 %) npoxuBaeT Ha Tepputopumn Poccuiickon depepaumm.

AHanna pacnpeneneHuns nauMeHToB rno KnHudeckum dopmam 3aboneBaHus BbiBUN: abaoMunHanbHas opma BBK
nuvarHoctmposaHa y 140 (47,29 %) naumeHToB, HeBposiormyeckas — y 18 (6,09 %), cmewaHHaa — y 99 (33,45 %),
a 6eccumnTomMHas dopma — y 39 (13,17 %) 60nbHbIX.

Mpwn n3yvyeHnn ocobeHHoCcTen aebioTa 3abosieBaHNS YCTAaHOBIEHO, YTO Y 67 (22,63 %) naUMeHTOB Ha MOMEHT BbIsiB-
neHus BBK oTcyTcTBOBaNM BblpaXXeHHbIE KIMHUYEeCKMEe NposiBReHust, na Huxy 17 (25,37 %) 3aboneBaHne BbISBIEHO
npv CEMENHOM CKPUHUHTE.

MonekynsapHo-reHeTn4yeckoe uccnenoBaHne reHa ATP7B BbinonHeHo 146 nauueHTam. M3 BbISIBNEHHbIX nato-
reHHbIX BapMaHTOB Hambonee pacnpocTpaHeHHbiM saBnsfetcs ¢.3207C>A (p.His1069GIn), kKoTopbli BCTpeTUcs

y 114 (78,08 %) nauneHToB; 60NbLUMHCTBO NaUMeEHTOB (72,5 %) oka3anncb KOMMNayHO-reTepo3nroTaMmu, a eguHmY-
Hble peakune BapuaHTbl reHa ATP7B 6binv o6HapyxeHbl B 16,15 % cnyyaes.

JononHntensHo npoBeneH aHanusd TedeHus BBK y nmaumeHnToB, nepeHecwmnx COVID-19. Pe3dynbrathl nokasanu,
ytoy 41,17 % Habnoganochk yTaxeneHne HEBPOJIOrMYECKMX NPosaBNeHni 3aboneaHus. Takke y 9,8 % naumeHToB

C n3HavasibHo 6eccumnToMHon dopmori BEBK nocne nepeHeceHHon KOpOHaBMPYCHOM MHMEKLLMM Obln 3adUKCUpo-
BaHbl MEPBbIE KITMHNYECKNEe NPOosABAEeHNs1 6ONEe3HM.

BbiBoAbl. ChOpMMpOBaHHas KNMHUKO-reHeTnyeckas 6asa AaHHbIX — 3T0 3 DEKTUBHbIA MHCTPYMEHT B N3YYEHUN

BBK, obecneunBaoLwmin MIHPOPMALIMOHHYIO OCHOBY OJ151 SNUAEMUONIOrNYECKMX, KIMHNYECKUX U MOJIEKYNSPHO-Te-
HETUYECKMX UCCIIef0BAHUIA.

KnioueBblie cnoBa: 60ne3Hb BunbcoHa — KoHoBanoea, opdaHHble 6onesHn, 6asa gaHHblx, reH ATP7B, COVID-19

KoH®NUKT nHTepecoB: aBTOPbI 3as9BNSAIOT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

BnarogapHoOCTb: CTaTbsl BbINOJIHEHA NPY NOAAEPXKKE MPOrpaMMbl CTpaTErM4yeckoro akageMmn4yeckoro nmaepcraa

«Mprnoputet-2030», peanndyemoin Ha 6a3e PepepanbHOro rocyaapCTBEHHOrO aBTOHOMHOIrO 06pa3oBaTesibHOro

yypexneHus Bbiclero obpasoBaHus «MepBbii MOCKOBCKMIA FOCYAAPCTBEHHbI MEOULIMHCKUA YHUBEPCUTET UMEHMN

.M. CeyeHoBa» MunHuctepcTtBa 3gpaBooxpaHeHus Poccuiickor @epepaummn (Ce4eHOBCKMN YHUBEPCUTET).

Ansa umtupoBaHus: Tyny3aHosckas W.IL, XKyyenko H.A., Banawosa M.C., Bypenyes C.[., CeHunnHa O.C., XXapkosa M.C., Po3u-
Ha T.M., MotoB O.C., MrHatoea T.M., AcaHoB A.tO. KnnHuko-reHeTnyeckas 6asa AaHHbIX Kak UHCTPYMEHT KOMIMIEKCHOro aHanvaa
opdaHHoro 3abonesaHus Ha Nnpumepe 6oneaHn BunbcoHa — KoHoBanoBa. Poccuiickunii XXypHan racTpO3HTEPOSIOrnK, renatoso-
run, kononpokTonoruu. 2026. https://doi.org/10.22416/1382-4376-2026-1895-5325

Introduction

Orphan diseases are life-threatening or severe- vary: in the United States, the threshold is less
ly debilitating chronic conditions with a low in- than 1 case per 1,500 individuals; in Canada
cidence that require the appointment of special and the European Union, less than 1 in 2,000;
medications. Currently, more than 300 million in Japan, less than 50,000 patients nationwide;
people worldwide suffer from orphan diseases and in China, less than 1 case per 500,000 people
[1—3]. The criteria for classifying orphan diseases or 1 per 10,000 newborns [4, 5].
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In the Russian Federation, a disease is classified
as rare (orphan) if its prevalence does not exceed 1
case per 10,000 people. The official list of orphan
diseases, maintained by the Russian Ministry of
Health, comprised 297 entries encompassing over
2,000 distinct nosologies as of early 2025 (https://
minzdrav.gov.ru/documents,/9824-perechen-red-
kih-orfannyh-zabolevaniy).

Systematization of data in the form of databas-
es or registers is a necessary condition for studying
orphan diseases and conducting various types of re-
search (epidemiological, pharmacological, clinical,
molecular-genetic, etc.). However, the low quality
of data regarding disease phenotype, severity, and
long-term treatment outcomes limits clinical re-
search in this field [3]. The most prominent regis-
try designed to provide information on rare diseases
is  Orphanet (http://www.orpha.net/orphacom,/
cahiers/docs/GB,/Registries.pdf). In the Russian
Federation, there are two official lists of orphan dis-
eases and several registries with limited functional-
ity, which receive disparate data from patient soci-
eties and research institutes?.

Wilson disease (WD, hepatolenticular degenera-
tion) is an inherited autosomal recessive disorder of
copper metabolism caused by pathogenic variants in
the ATP7B gene (OMIM 277900). WD is included
in the Russian Federation’s list of orphan diseases
(code E83.0) and is one of the genetic pathologies
with effective pathogenetic therapy, which signifi-
cantly improves patient prognosis® [6].

The prevalence of WD is estimated at an average
of 1 in 30,000 individuals, although recent data in-
dicate a higher frequency [7, 8]. Due to nonspecific
symptoms and low awareness among primary care
physicians, diagnosis is often delayed [9]. Attempts
to establish a correlation between ATP7B gene vari-
ants and clinical manifestations in most cases have
not have not yielded consistent results [10].

Some specific features have been described in ho-
mozygous carriers of the H1069Q variant (common
in Europeans). However, the majority of patients
are compound heterozygotes, which complicates the
recruitment of representative cohorts. In addition,
other factors influence the clinical picture, including
genetic, epigenetic, and environmental [11].

Why does WD remain a challenging clinical
problem? The rarity of the disease, coupled with
the lack of registries and reference centers, leads to
a shortage of clinical data, especially long-term ones.

In a number of countries, Wilson disease regis-
tries exist, and cohort studies are conducted based
on registry data or insurance claims databases.
Furthermore, health information technologies are
beginning to be used to assess treatment outcomes,
mortality, and public health expenditures associated
with WD patients [9, 12—14]. One of the largest
analyses of long-term follow-up (70 years) involv-
ing over 900 WD patients was conducted in Poland.
Initial data were collected at the Department of
Neurology of the Warsaw Institute of Psychiatry
and Neurology, with a dedicated reference center
established later [9].

Since 2015, the Sechenov University has been
developing a Clinical and genetic database of WD
patients.

Aim of the study: to conduct a comprehensive
analysis of the clinical and genetic database of WD
patients and to evaluate its potential utility as a tool
for epidemiological and clinical research.

Materials and methods

The study is based on an analysis of data from
296 patients diagnosed with Wilson disease, who
were observed at the Clinical Center of Sechenov
University between 2015 and 2025. The patients
were managed at the following clinics within
the center: E.M. Tareev Clinic of Rheumatology,
Nephrology, and Occupational Pathology, and
V.Kh. Vasilenko Clinic of Propaedeutics of Internal
Diseases, Gastroenterology, and Hepatology.

All study participants or their legal representa-
tives provided written informed consent.

The Clinical and genetic database of WD pa-
tients was developed using Microsoft Office Excel
2010. The database structure comprises tables de-
signed for data storage, along with standard data
processing methods.

Each patient was assigned a unique identifi-
cation number (ID). The database incorporates
results from clinical examinations (both initial and

! Decree of the Government of the Russian Federation No. 403 of April 26, 2012 “On the procedure for maintaining the Federal
Register of persons suffering from life-threatening and chronic progressive rare (orphan) diseases leading to a reduction
in the life expectancy of citizens or their disability, and its regional segment”. Legislation Bulletin of the Russian Federation.

2012;(19). Art.2428.

2 Order of the Moscow City Health Department No. 461 of June 2, 2015 “On the organization of the Reference Center
for Congenital Hereditary Diseases, Genetic Disorders, Orphan and Other Rare Diseases”; Registers of Rare (Orphan)
Diseases. Algorithm for Submitting Information on a Patient with a Rare (Orphan) Disease to the Regional Segment of the
Federal Register: Methodological Recommendations, Moscow City Health Department; Compiled by I.P. Vitkovskaya,

N.L. Pechatnikova, S.A. Utkin, et al.

3 Decree of the Government of the Russian Federation No. 403 of April 26, 2012 “On the procedure for maintaining the Federal
Register of persons suffering from life-threatening and chronic progressive rare (orphan) diseases leading to a reduction
in the life expectancy of citizens or their disability, and its regional segment”. Legislation Bulletin of the Russian Federation.

2012;(19). Art. 2428.
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follow-up), laboratory tests (including molecular
genetic analyses: NGS and PCR), and instrumen-
tal studies. It also includes data on the long-term
effects of lifelong pathogenetic therapy with such
drugs as D-penicillamine (D-PAM), zinc deriva-
tives, and trientine.

Information was collected using a combination
of retrospective chart review and prospective reg-
istration.

Clinical and instrumental data

The standard examination included: medical ex-
amination; laboratory (complete blood count and
urine analysis; blood biochemistry — alanine ami-
notransferase, aspartate aminotransferase, alkaline
phosphatase, gamma-glutamyl transferase, cho-
linesterase, bilirubin; albumin; ceruloplasmin in
blood plasma, copper in daily urine; ATP7B gene
testing); instrumental examination (slit lamp ex-
amination, ultrasound, esophagogastroduodenosco-
py, electrocardiogram); medical genetic counseling.

According to indications, consultations with
specialized specialists (cardiologist, gynecologist,
surgeon, hematologist, nephrologist, psychiatrist,
transplantologist) were carried out, as well as elec-
troencephalography, computed tomography, mag-
netic resonance imaging, fibroelastography, and
liver biopsy (Table 1).

Molecular genetic analysis

ATP7B gene testing was performed in 146 pa-
tients, of which 74 patients underwent targeted
next generation sequencing (NGS) (conducted in
Research Institute of Obstetrics, Gynecology and

Table 1. Examination plan

Reproductology named after D.O. Ott), and the
72 patients underwent search for frequent muta-
tions by PCR (conducted in third-party organiza-
tions).

Sample collection and DNA analysis

Peripheral blood samples (5 mL) were collect-
ed from patients into EDTA-containing tubes. The
collected samples were stored at —70 °C. Genomic
DNA was isolated from peripheral blood lympho-
cytes using the QIAamp DNA Blood Mini Kit
(Qiagen, Germany).

Targeted sequencing panel

The custom targeted NGS panel included the
ATP7B gene and a set of potential genetic mod-
ifiers: HFE, COMMD1, XIAP, CFTR, APOE,
and PRNP. The panel was designed using the
NimbleGen SeqCap EZ Choice system (151012_
HG38_CysFib_EZ_HX3; Roche, Switzerland).
Sequencing of the targeted regions was performed
on the MiSeq high-throughput sequencing platform
(Illumina, USA).

Bioinformatic analysis

Bioinformatic analysis of the DNA sequencing
data was performed using the following software
platforms: «GeneTalk» (https://www.gene-talk.
de/), «UGENE» (http://ugene.unipro.ru/), <«lon
Reporter>  (https://ionreporter.thermofisher.com,/
ir/), «PolyPhen-2» (http://genetics.bwh.harvard.
edu/pph2/) and «PAPI» ((http://papi.unipv.it/).

The final interpretation of sequence variants
was conducted in accordance with established
international guidelines for sequence variant

Routine examination

Stage

To all

According to the indications

Collecting medical history Yes

Physical examination

Hepatologist, ophthalmologist, neurologist

Cardiologist, gynecologist,
surgeon, hematologist,
nephrologist, psychiatrist,
transplantologist

Medical genetic counseling

Clinical geneticist

Instrumental research

Slit lamp examination, ultrasound,
esophagogastroduodenoscopy,
electrocardiography

Electroencephalography, computed
tomography, magnetic resonance
imaging, fibroelastography, liver

biopsy

Laboratory testing

gene

1. Complete blood count and urine analysis
2. Blood chemistry panel: aspartate
aminotransferase, alanine aminotransferase,
alkaline phosphatase, gamma-glutamyl
transferase, cholinesterase, bilirubin; plasma
ceruloplasmin; 24-hour urine copper

3. Molecular genetic testing of the ATP7B
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interpretation [15, 16]. To predict the effect of the
variants, the following pathogenicity prediction
programs were used: SIFT (http://sift.jcvi.org/),
PolyPhen-2  (genetics.bwh.harvard.edu/pph2/),
ClinVar, PROVEAN, fathmm-MKL, WilsonGen,
and others.

Statistical analysis

Statistical analysis was performed using IBM
SPSS Statistics (IBM Corp., USA) and Statistica
for Windows v. 10.0 (TIBCO Software Inc., USA).

Results

A clinical and genetic database of WD pa-
tients was formed (State Registration Certificate
of the Clinical-Genetic Database No. 2024626180,
2024). From 2015 to 2025, 296 patients were hos-
pitalized and treated: 120 males and 176 females
aged 14 to 67 years (mean age — 30 + 6.5 years).
Familial cases accounted for 27 % (n = 80) of the
cohort. Of the 296 patients, 281 (94.94 %) were
residents of the Russian Federation. The remain-
ing 15 (5.06 %) patients were citizens of other
states: Armenia, Belarus, Kazakhstan, Kyrgyzstan,
Latvia, Tajikistan, and Ukraine (Fig. 1). The
regional distribution of the disease within the
Russian Federation is presented below: Central
Federal District — 57.78 % (n = 171), Volga
Federal District — 12.84 % (n = 38), Ural Federal
District — 6.08 % (n = 18), Southern Federal
District — 6.43 % (n = 19), Siberian Federal
District — 2.36 % (n = 7), Northwestern Federal
District — 4.05 % (n = 12), North Caucasian

Federal District — 3.37 % (n = 10), Far Eastern
Federal District — 2.03 % (n = 6).

Diagnosis was based on the assessment of key
indicators: plasma ceruloplasmin level, 24-hour uri-
nary copper excretion, the presence of the Kayser —
Fleischer ring, and others [17]. The Leipzig score
(2001) was also used for objective evaluation
of these parameters. In the majority of patients,
signs of liver damage predominated: the abdominal
form of WD was noted in 140 (47.29 %) patients,
the neurological form in 18 (6.09 %) patients, the
mixed form in 99 (33.45 %) patients, and the as-
ymptomatic form in 39 (13.17 %) patients. In 54 pa-
tients, the reason for initial examination was the
diagnosis of WD in a relative, while in 41 patients
it was identified during incidental examination.

At disease onset, 67 (22.63 %) patients had
no pronounced clinical manifestations (of these,
the WD was identified in 17 (25.37 %) through
family screening). Predominant initial complaints
included weakness in 72 (24.32 %) patients, edema
and abdominal distension — in 64 (21.62 %), trem-
or of the hands, legs, or head — in 49 (16.55 %),
menstrual irregularities (amenorrhea/dysmenor-
rhea) — in 36 (12.16 %), speech impairment —
in 31 (10.47 %), bleeding — in 24 (7.77 %),
pain/heaviness in the right hypochondrium —
in 17 (5.74 %), and arthralgia — in 10 (3.37 %).

It should be noted that the range of complaints
was quite broad, with the number of complaints
per patient ranging from one to ten or more. The
mean age at onset of the onset of the initial symp-
tom was similar in women and men: 19.2 years

Northwestern
Federal District
4.05%

Central Federal District
57,78%

=
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Figure 1. Geographic distribution of Wilson’s disease in the regions of the Russian Federation

Poc sypH ractposHTepoJi renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)

75



Original articles / OpurnHanbHbIe MCCIEOBAHMUS

www.gastro-j.ru

Table 2. Proportion of reported complaints

Complaints

Females, n (%)

Males, n (%)

Edema and abdominal distension Proportion
of reported complaints

42 (23.86 %)

22 (18.3 %)

Weakness 39 (22.15 %) 33 (27.5 %)
Tremor of the hands/feet/limbs 24 (14.8 %) 25 (20.83 %)
Bleeding 19 (10.79 %) 5 (4.17 %)
Speech impairment 11 (6.25 %) 20 (16.67 %)
Pain/heaviness in the right upper quadrant 8 (4.54 %) 9 (7.5 %)

Menstrual cycle disorders (amenorrhea/

dysmenorrhea)

36 (20.45 %)

Table 3. Spectrum of identified variants in the ATP7B gene

No. Variant Exon Effect Frequency in the study (%)
1 |¢.3207C>A (p.His1069GIn) 14 missense 78.08
2 | c.3402delC (p.Ala1135fs) 15 frameshift 10.95
3 | ¢.2304dupC (p.Met769fs) 8 frameshift 9.58
4 |¢.3190G>A (p.Glu1064Lys) 14 missense 8.91
5 |Govaliai7 deut2isdel) 17 indel 3.2
6 |c.4125-2A>G 20 splicing 2.74
7 |¢.2332C>G (p.Arg778Gly) 8 missense 2.05
8 |¢.2998G>A (p.Gly1000Arg) 13 missense 1.37
9 |¢.3036dupC (p.Lys1013fs) 13 frameshift 1.37
10 | ¢.3655A>T (p.Ile1219Phe) 18 missense 1.37
11 |¢.3955C>T (p.Arg1319Ter) 19 stop 1.37
12 | c.414_415insAG (p.Pro139fs) 2 frameshift 1.37
13 | ¢.403_404delTC (p.Ser135fs) 2 frameshift 0.68
14 | ¢.331C>T (p.Gln111*) 2 stop 0.68
15 | ¢.1630C>T (p.Gln544*) 4 stop 0.68
16 | c.1870-8A>G 6 splicing 0.68
17 | ¢.1971dupC (p.Met658fs) 7 frameshift 0.68
18 [ c.2121+3A>G 7 splicing 0.68
19 | c.1969A>C (p.Ser657Arg) 7 missense 0.68
20 | ¢.2336G>A (p.Trp779*) 8 stop 0.68
21 [ ¢.2128G>A (p.Gly710Ser) 8 missense 0.68
22 [¢.2293G>A (p.Asp765Asn) 8 missense 0.68
23 [¢.2605G>T (p.Gly869*) 1 stop 0.68
24 | ¢.3556+1G>T 16 splicing 0.68
25 [¢.3659C>T (p.Thr1220Met) 17 missense 0.68
26 | ¢.3098C>T (p.Thr10331Ile) 17 missense 0.68
27 | ¢.3646G>A (p.Val1216Met) 17 missense 0.68
28 |¢.3809A>G (p.Asn1270Ser) 18 missense 0.68
29 | ¢.3948delG (p.Thr1317fs) 19 frameshift 0.68
30 [¢.3965G>C (p.Arg1322Pro) 19 missense 0.68
31 [c¢.3942_3943delCA (p.Lys1315fs) 19 frameshift 0.68
32 | c.4022G>A (p.Gly1341Asp) 20 missense 0.68
33 | c.4246 4247insGG 21 frameshift 0.68
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(range — 2 to 46) and 19.6 years (range —
3 to 51), respectively.

The distribution of reported complaints is pre-
sented in Table 2. Edema and abdominal distension
(manifestations of edematous-ascitic syndrome)
and weakness (asthenic syndrome) were the most
frequently reported symptoms in patients of both
sexes. Neurological complaints were more common-
ly reported by men, particularly speech impairment.

Each parameter was measured both as part
of the diagnostic workup and during treatment,
which made it possible to assess treatment efficacy
and make necessary adjustments.

The wide spectrum and non-specific nature
of the symptoms observed in WD are among the
reasons for the lack of timely recognition and diag-
nosis. The diagnosis delay, defined as the interval
between the first manifestations and the establish-
ment of the diagnosis, in some cases reached up
to 300 months (25 years) — during this time, pa-
tients were followed up by specialists in various
fields and received treatment unrelated to the un-
derlying disease.

Analysis of pathogenetic therapy administration
showed that the drug of choice was D-penicillamine
(DPA), used in 94.9 % of cases. However, in iso-
lated cases (3.7 %), DPA use was associated with
individual intolerance (drug-induced glomerulo-
nephritis and nephropathy, generalized skin rash,
pemphigus, urticaria, autoimmune myasthenia).
In such instances, the drug of choice was Trientine.

An integral component of the database was the
molecular genetic analysis — verification of the
molecular cause of the disease through ATP7B
gene testing. This testing was performed in 146 pa-
tients: using NGS in 74 patients and using PCR
in 72 patients (the latter was conducted in external
organizations, with the panel composition varying
and including from 1 to 14 of the most frequent
pathogenic variants).

Sequencing of the ATP7B gene revealed a large
number of pathogenic variants (33 variants), in-
cluding unique rare variants (Table 3) [18].

The study established the following distribution
of ATP7B gene variants by type of effect: missense
variants accounted for 73.33 % alleles, frameshift
variants for 14.00 %, nonsense variants and indels
for 4.00 % each, and splice site variants for 4.67 %.
Pathogenic variants were identified in all exons of
the gene except for exons 1, 3, 5, 9, 10, and 12.
The majority of patients (72.5 %) were compound
heterozygotes, and single rare ATP7B gene vari-
ants were detected in 16.15 % of cases.

When combining the results of the molecular
genetic analysis performed using the two meth-
ods, the most frequently encountered nucleotide
sequence variant was ¢.3207C>A (p.His1069GIn),
identified in 114 patients (78.08 %). Of these,

47 (41.23 %) were homozygous and 67 (58.77 %)
were compound heterozygous for this variant. Due
to the limitations of the PCR method, the second
allelic variant could not be detected in 19 WD
patients, and no pathogenic variants were detected
in 5 WD patients.

In some WD patients, other monogenic diseas-
es/congenital anomalies were identified: hereditary
hemochromatosis type 1; fructosemia; Gilbert syn-
drome; cerebral cavernous malformations [19—21].

Considering the epidemiological situation
(2020—2022) associated with the emergence of the
novel coronavirus infection, data from WD patients
who had COVID-19 were analyzed [22]. According
to these data, during the period 2020—2022, 51 indi-
viduals were affected by SARS-CoV-2/COVID-19
(all cases laboratory-confirmed): 23 males (45.1 %)
and 28 females (54.9 %), aged 19 to 56 years.

Manifestations such as weakness, increased fa-
tigue, and fever during COVID-19 infection over-
lapped with the clinical manifestations of WD.
Therefore, diagnosing COVID-19 in patients with
WD was challenging and was primarily based on
anosmia, dry cough, and a positive SARS-CoV-2
PCR result from nasopharyngeal swabs.

Complications in the WD course, such as pro-
gression of neurological symptoms (speech impair-
ment, gait disturbance, tremor of the head, hands,
etc.), were observed in 21 patients with an estab-
lished diagnosis of WD. In 5 patients, the course
of WD had been asymptomatic prior to infection
(all patients were familial cases with an identified
ATP7B gene variant). The infection altered the dis-
ease course, and all 5 patients developed clinical
manifestations of WD.

Furthermore, within the framework of dynamic
follow-up of the patients, 143 are under observa-
tion and receiving treatment (54 patients experi-
enced clinical deterioration due to various reasons,
mainly associated with self-discontinuation of med-
ication), 134 were lost to follow-up after condition
stabilization, 12 died as a result of complications
(including 2 after orthotopic liver transplantation),
and 7 patients underwent liver transplantation
(Fig. 2).

Currently, the clinical and genetic database of
WD patients continues the data collection, accu-
mulating information about new cases and ongoing
follow-up. Additionally, since 2024, biobanking of
biological material (blood) from WD patients has
been conducted at Sechenov University.

Discussion

In our work, we conducted a comprehen-
sive analysis of a clinical-genetic database of pa-
tients with Wilson’s disease, which includes data
on 296 patients.
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Figure 2. Disease outcome

The disease manifestation occurs on average at
the age of 19.4 + 8.55 years. The average age at
diagnosis is similar to data previously obtained by
other authors but differs significantly from data
derived from insurance claims databases [9, 12, 13].
The diagnosis of Wilson’s disease was significantly
delayed (by an average of 54 months). This indi-
cates that some patients still lack adequate diag-
nosis and treatment and highlights the substantial
diagnostic challenges of WD.

In the majority of patients, signs of liver dam-
age predominated (47.29 %), which is associat-
ed with the specific clinical setting, as diagnosis
and treatment were initially primarily managed
by hepatologists. In the study by A. Cztonkowska
et al. (2022), nervous system involvement predom-
inated in the main patient pool, as data collection
began in the neurology department of the Warsaw
Institute of Psychiatry and Neurology [9].

Our study revealed a slight gender imbalance
(female predominance). A consistent gender bal-
ance in the prevalence of WD is described in some
studies by researchers in Germany and the USA
[12]. A gender imbalance was also observed when
assessing patient complaints: neurological com-
plaints (especially speech disorders) were more fre-
quently reported by men, which is consistent with
the literature [9].

WD is associated with increased patient mortal-
ity [9, 12, 14]. A recent study based on data from
over 17,000 WD patients identified between 2007
and 2017 in the U.S. National Inpatient Sample re-
vealed increased mortality in these patients (an un-
adjusted mortality rate of 2.51 % in patients with
Wilson’s disease versus 2.05 % in patients without)
[14]. In our study, mortality was 3.7 % and re-
quires further investigation and calculation of the
mortality rate.

The asymptomatic form of WD, as well as
familial cases, are described in isolated studies
[9]. Approximately one-third of patients (27 %;
80 patients) were found to have the familial form
of WD, and in 54 patients, the reason for initial
presentation was the diagnosis of Wilson’s disease
in a relative. This underscores the importance of
family screening.

The asymptomatic form of WD was detected
in 13 % of cases, where the reason for a more in-
depth examination was data from routine prophy-
lactic medical check-ups, the identification of WD
in a patient’s relative, or a COVID-19 infection.

Dynamic follow-up of patients with WD, with
the maximum follow-up time at E.M. Tareev Clinic
reaching 46 years and a mean of 5.8 years, allowed
for an assessment of treatment efficacy. Clinical
stabilization of the condition required from 2
to 36 months of copper-eliminating therapy, with
a mean of 10.25 + 4.7 months.

One of the main advantages of the established
clinical-genetic database is the inclusion of results
from molecular genetic testing. This study demon-
strates, for the first time, the diversity of pathogenic
variants detected by sequencing the ATP7B gene in
patients with WD. The spectrum of variants is sig-
nificantly different from the spectrum in other pop-
ulations and has noticeable differences with other
results previously obtained in the Russian popula-
tion [23]. In recent years, the inclusion of not only
clinical and laboratory data but also results from
molecular genetic studies in registries has become
standard practice [24]. The information presented
in the database allows for rapid data assessment in
response to various queries, such as the analysis of
data from WD patients who have had COVID-19.
The literature contains isolated reviews dedicated
to analyzing the impact of COVID-19 infection on
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the course of hereditary diseases (cystic fibrosis,
B-thalassemia, lysosomal disorders, Duchenne mus-
cular dystrophy, etc.) [25]. Our data showed that
COVID-19 can be a “trigger” for the early mani-
festation and development of complications in WD.

Thus, the creation of databases, specifically clin-
ical-genetic databases for orphan diseases, remains
arelevant direction not only in the Russian Federation
but also globally. The presented clinical-genetic da-
tabase of patients with WD is the largest and most
comprehensive database in the Russian Federation,
which requires ongoing updates and expansion to en-
sure accurate assessment and analysis of the clinical
and other characteristics of WD.

Study limitations include the incomplete cover-
age of molecular genetic testing for patients with
WD, due to the partially retrospective nature of
data collection, the high cost of NGS analysis of
the ATP7B gene, and the absence of genetic diag-
nostics as a mandatory component of standard care
protocols for patients with suspected WD.

Promising directions for future research include
utilizing the clinical-genetic database to study geno-
type-phenotype correlations in WD and the influence
of genetic modifiers. Comorbid conditions require in-
dividualized treatment and monitoring strategies.

References / Jluteparypa

1. Nguengang Wakap S., Lambert D.M., Olry A., Rod-
well C., Gueydan C., Lanneau V., et al. Estimating cumu-
lative point prevalence of rare diseases: Analysis of the Or-
phanet database. Fur J Hum Genet. 2020;28(2):165—73.
DOI: 10.1038/s41431-019-0508-0

2. Félix T.M., de Oliveira B.M., Artifon M., Carvalho I.,
Bernardi F.A., Schwartz 1.V.D, et al.; RARAS Network
group. Epidemiology of rare diseases in Brazil: Protocol
of the Brazilian Rare Diseases Network (RARAS-BRDN).
Orphanet J Rare Dis. 2022;17(1):84. DOI: 10.1186/
$13023-022-02254-4

3. Graefe A.S.L., Hiibner M.R., Rehburg F., Sander S.,
Klopfenstein S.A.I., Alkarkoukly S., et al. An ontology-
based rare disease common data model harmonising inter-
national registries, FHIR, and Phenopackets. Sci Data.
2025;12(1):234. DOI: 10.1038/541597-025-04558-7

4. Boaxosa H.C., Axcy 9. Penkne (opdannbie) 3a6oneBaHns:
mpaBoBoe perysmpoBaHue B Poccun u 3a py6eskoM. Kypnaa
3apybexnozo 3aKoH00AMeIbCMEa U CPASHUMEILHO20 NPA-
sosedenus. 2018;4:154—60. [Volkova N.S., Aksu E. Rare
(orphan) diseases: Legal regulation abroad. Journal of For-
eign Legislation and Comparative Law. 2018;4:154—60.
(In Russ.)]. DOI: 10.12737 /art.2018.4.20

5. Tauoyx A.A., Baacos A.B., 3axaposa E.IO. Axryaib-
Hble MPOOJIEMbl OKa3aHUsi MEJAMIIMHCKON TIOMOIIU TTalfi-
eHraM ¢ opdanHHbIME 3aloseBanusMu B Poccmiickoit MDe-
aepamuu.  Meduuunckas zenemuxa. 2020;19(11):13—20.
[Gayduk A.1., Viasov Ya.V., Zakharova E.Yu. Current
problems of providing medical care for patients with or-
phan diseases in the Russian Federation. Medical genet-
ics. 2020;19(11):13—20. (In Russ.)]. DOI: 10.25557,/2073-
7998.2020.11.13-20

6. Poujois A., Woimant F. Wilson’s disease: A 2017 up-
date. Clin Res Hepatol Gastroenterol. 2018;42(6):512—20.
DOI: 10.1016/j.clinre.2018.03.007

7. Trocello J.M., Broussolle E., Girardot-Tinant N.,
Pelosse M., Lachaux A., Lloyd C., et al. Wilson’s disease,

Conclusion

The established clinical-genetic database of pa-
tients with Wilson’s disease has made it possible
to assess the prevalence of the disease in the re-
gions of the Russian Federation, its distribution
across age and gender groups, as well as to study
the clinical characteristics, treatment regimens,
and outcomes. The inclusion of molecular genet-
ic data has provided an opportunity to charac-
terize the spectrum of pathogenic variants in the
ATP7B gene within the territory of the Russian
Federation. Analysis of data from patients with
Wilson’s disease who had COVID-19 revealed
the clinical consequences of the infection, in-
cluding the worsening of neurological manifes-
tations and the triggering of manifestation in as-
ymptomatic forms. The database supports both
retrospective analysis and prospective follow-up,
which allows for the assessment of long-term ther-
apy effects and the development of personalized
treatment regimens.

Thus, the established database has proven
its effectiveness as a tool for addressing scientific
and practical challenges in the field of Wilson’s
disease and can serve as a foundation for further
research.

100 years later.... Rev Neurol (Paris). 2013;169(12):936—43.
DOI: 10.1016/j.neurol.2013.05.002

8. Sandahl T.D., Laursen T.L., Munk D.E., Vilstrup H.,
Weiss K.H., Ott P. The prevalence of Wilson’s disease:
An update. Hepatology. 2020;71(2):722—32. DOI: 10.1002/
hep.30911

9. Czlonkowska A., Niewada M., Litwin T., Krain-
ski £., Skowronska M., Piechal A., et al. Seven decades
of clinical experience with Wilson’s disease: Report from
the National Reference Centre in Poland. Eur J Neurol.
2024;31(11):e15646. DOT: 10.1111/ene. 15646

10. Garbuz M., Ouwchinnikova E., Ouvchinnikova A., Vi-
nokurova V., Aristarkhova Y., Kuziakova O., et al.
Spectrum of pathogenic variants of the ATP7B gene
and genotype-phenotype correlation in Eastern Eura-
sian patient cohorts with Wilson’s disease. Biomedicines.
2024;12(12):2833. DOI: 10.3390/biomedicines12122833

1. Xiao Q.Q., Wang Z.X., Fan J.G. Factors influencing
the clinical phenotype of hepatolenticular degeneration.
Zhonghua Gan Zang Bing Za Zhi. 2023;31(2):207—11.
(In Chinese). DOI: 10.3760,/cma.j.cn501113-20211124-00579

12. Daniel-Robin T., Kumar P., Benichou B., Combal J.P.
Characteristics of patients with Wilson disease in the Unit-
ed States: An insurance claims database study. World J
Hepatol. 2024;16(5):791—9. DOI: 10.4254,/wjh.v16.i5.791

13. Bezin J., Duong M., Lassalle R., Droz C., Pariente A.,
Blin P., et al. The national healthcare system claims da-
tabases in France, SNIIRAM and EGB: Powerful tools
for pharmacoepidemiology. Pharmacoepidemiol Drug Saf.
2017;26(8):954—62. DOI: 10.1002,/pds.4233

14. Patel A.H., Ghattu M., Mazzaferro N., Chen A., Cata-
lano K., Minacapelli C.D., et al. Demographics and out-
comes related to Wilson’s disease patients: A Nationwide
Inpatient Cohort Study. Cureus. 2023;15(9):e44714.
DOI: 10.7759/ cureus.44714

15. Pwikkosa O.I1., Kapovimon O.J1., IIpoxopuyx E.B., Ko-
nosanoe M.A., Macaennuros A.B., Cmenanos B.A. u Op.

Poc sypH ractposHTepoJi renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)

79



80

Original articles / OpurnHanbHbIe MCCIEOBAHMUS

www.gastro-j.ru

PyKOBOJICTBO 10 MHTEPIPETAIUN JAHHBIX MOCIEI0BATEIHHO-
ctun JTHK uesoBeka, 1oJIy4eHHBIX METOJaMI MacCOBOT'O TapaJi-
nenproro ceksernposanust (MPS) (pemaximsa 2018, Bepeust 2).
Meduvyuncras zenemurxa. 2019;18(2):3—23. [Ryzhkova O.P.,
Kardymon O.L., Prohorchuk E.B., Konovalov F.A., Ma-
slennikov A.B., Stepanov V.A., et al. Guidelines for the
interpretation of massive parallel sequencing variants (update
2018, v2). Medical genetics. 2019;18(2):3—23. (In Russ.)].
DOI: 10.25557,/2073-7998.2019.02.3-23

16. Richards S., Aziz N., Bale S., Bick D., Das S., Gastier-
Foster J., et al.; ACMG Laboratory Quality Assurance
Committee. Standards and guidelines for the interpretation
of sequence variants: A joint consensus recommendation
of the American College of Medical Genetics and Genom-
ics and the Association for Molecular Pathology. Genet
Med. 2015;17(5):405—24. DOI: 10.1038/gim.2015.30

17. Munucmepcmeo 30pasooxpanenusi Poccuiickoii Dedepa-
yuu. Kmunnueckne pexomenganun. Hapymienuss o6MeHa
mMeqn (Gonesun Busbcoma). 2024. [Ministry of Health
of the Russian Federation. Clinical guidelines. Copper
metabolism disorders (Wilson’s disease). 2024. (In Russ.)].

18. Balashova M.S., Tuluzanovskaya I.G., Glotov O.S., Glo-
tov A.S., Barbitoff Y.A., Fedyakov M.A., et al. The spec-
trum of pathogenic variants of the ATP7B gene in Wilson
disease in the Russian Federation. J Trace Elem Med Biol.
2020;59:126420. DOI: 10.1016/j.jtemb.2019.126420

19. Tyaysanoscxas H.I., bBanrawosa M.C., Kyuenxo H.A.,
TI'nomos O.C., T'nomos A.C., Duaumonoe M.H. u Op.
MyTtamu B rene HFE, OTBeTCTBEHHOM 3a HACJIeJCTBEHHBII
reMOXpoMaro3, y mnaiueHToB ¢ 6ojesHbio Busibcona — Ko-
HOBAJIOBA. IKCNEPUMEHMATOHAS U KAUHUUECKAS 2dCMpO-
anmepoaozus. 2018;159(11):33—7. [Tuluzanovskaya 1.G.,
Balashova M.S., Zhuchenko N.A., Glotov O.S., Glo-
tov A.S., Filimonov M.I., et al. Mutations in the HFE
gene causing hereditary hemochromatosis in patients with
Wilson disease. Experimental and Clinical Gastroenterol-
ogy. 2018;159(11):33—7. (In Russ.)]. DOI: 10.31146,/1682-
8658-ecg-159-11-33-37

20. barawosa M.C., Conosvesa O.B., Tyrysanoeckas U.I.,
Dunumonos M.H. u dp. Habmosenne coderanns 60Je3HI

Information about the authors

Inna G. Tuluzanovskaya* — Geneticist, Teaching Assistant
at the Department of Medical Genetics and Post-Genomic
Technologies, N.V. Sklifosovsky Institute of Clinical Medicine,
.M. Sechenov First Moscow State Medical University
(Sechenov University).

Contact information: tuluzanovskaya_i_g@staff.sechenov.ru;
119435, Moscow, Yelanskogo str., 2, build. 2.

ORCID: https://orcid.org,/0000-0002-7468-7795

Natalya A. Zhuchenko — Geneticist, Cand. Sci. (Med.),
Associate Professor of the Department of Medical Genetics
and Post-Genomic Technologies, N.V. Sklifosovsky Institute
of Clinical Medicine, I.M. Sechenov First Moscow State
Medical University (Sechenov University).

Contact information: zhuchenko n_a@staff.sechenov.ru;
119435, Moscow, Yelanskogo str., 2, build. 2.

ORCID: https://orcid.org,/0000-0001-9520-0985

Maria S. Balashova — Geneticist, Cand. Sci. (Med.),
Associate Professor of the Department of Medical Genetics
and Post-Genomic Technologies, N.V. Sklifosovsky Institute
of Clinical Medicine, I.M. Sechenov First Moscow State
Medical  University (Sechenov ~ University);  Geneticist,
Department of Clinical and Preventive Genetics, Petrovsky
National Research Center of Surgery.

* Corresponding author / ABTOp, OTBETCTBEHHbIIT 3a TIEPEHUCKY

Busbcona — Konosanosa (BBK), naciencrsentoii ernepe-
HocumocTn GpykTossl 1 xpornueckoro rematnta C (XTC).
Mamepuanvr XXII exezo0nozo Poccutickozo konezpecca
«lenamonozus cezoons». M., 2017;26. |Balashova M.S.,
Soloveva O.V., Tuluzanovskaya 1.G., Filimonov M.I.,
et al. Observation of a combination of Wilson’s disease
(WD), hereditary fructose intolerance and chronic hepa-
titis C (hCG). Proceedings of the XXII annual Rus-
sian Congress “Hepatology Today”. Moscow, 2017;26.
(In Russ.)].

21. Belousova O.B., Okishev D.N., Ignatova T.M., Bal-
ashova M.S., Boulygina E.S. Hereditary multiple
cerebral cavernous malformations associated with Wil-
son disease and multiple lipomatosis: Case report. J
World Neurosurg, 2017;105:1034.e1—6. DOI: 10.1016/
j-wneu.2017.06.002

22. Tyaysanoeckas H.I'., Bypenuee C./., Posunma T.II.,
Cmapocmuna E.E., Cy66omuna T.U., Yebenses H.IO.
u dp. Ie6ior Gosesun Buibcona — KonoBasmosa Bo Bpe-
Mst COVID-19: wimnnueckuit cayuait. Hugpexyuonnvie
6onesnu. 2024;22(4):127—-30. [Tuluzanovskaya I.G.,
Buren-chev S.D., Rozina T.P., Starostina E.E., Sub-
botina T.I., Chebelyaev I.Yu., et al. The debut of
Wilson disease during COVID-19: A clinical case study.
Infectious Diseases. 2024;22(4):127—30. (In Russ.)].
DOTI: 10.20953/1729-9225-2024-4-127-130

23. Wahler S., Weiss K.H. Hospitalization patterns of Wil-
son disease in Germany in comparison with US experi-
ence. Hepatology. 2020;72(Suppl 1):865—6.

24. Couchonnal E., Bouchard S., Sandahl T.D., Pagan C.,
Lion-Frangois L., Guillaud O., et al. ATP7B variant
spectrum in a French pediatric Wilson disease cohort.
Eur J Med Genet. 2021;64(10):104305. DOI: 10.1016/
j.ejmg.2021.104305

25. Hromié-Jahjefendié A., Barh D., Ramalho Pinto C.H.,
Gabriel Rodrigues Gomes L., Picango Machado J.L.,
Afolabi O.0O., et al. Associations and disease-disease in-
teractions of COVID-19 with congenital and genetic dis-
orders: A comprehensive review. Viruses. 2022;14(5):910.
DOI: 10.3390,/v14050910

Ceenenust 06 aBTopax

TyuysanoBckasi Inna I'ennagpeBHa® — Bpay TeHETUK, aCCUCTEHT
Kadepbl MEINIMHCKON T'eHeTUKU M MOCTTEeHOMHBIX TEXHOJIOTHI
Wucrnryra xmamdeckoit Meammabr uM. H.B. Crumidocosckoro,
DIrAOY BO «Ilepsbrit MockoBckuii rocy1apcTBeHHbII MeUIH-
ckuit ynuepcurer uM. V.M. CeuenoBa» MuHHCTEPCTBA 3/IpaBO-
oxpanenus Poccuiickoit Mepeparmu (Cevenosekuii Y nusepenrer).
Konrakraas undopmarst: tuluzanovskaya i g@staff.sechenov.ru;
119435, r. Mocksa, yi. Enanckoro, 2, crp. 2.

ORCID: https://orcid.org,/0000-0002-7468-7795

Kyuenko Haranpsi AsexcaHapoBHa — Bpauy-TeHETHK, KaH/1-
AT MEIUIIMHCKNX HayK, MOLEHT Kadeapbl MeIUIMHCKOIl TeHe-
TUKA W TIOCTTEHOMHBIX TeXHOJIOrmil VIHCTUTYTa KIMHUYECKOI
meauimabl M. H.B. Crumdocosckoro, @IAOY BO «Ilepsbrit
MOCKOBCKHIT ~ TOCY/IaPCTBEHHBIN ~ MEIUIUHCKUIT  YHUBEPCUTET
uMm. .M. CeueHoBa» MunucrepcrBa 3zpaBooxpanenus Poc-
cuiickoii Megeparmu (CeueHoBCKMiiT Y HEBEPCHTET).

Konrakrras nndopmarnmst: zhuchenko_n_a@staff.sechenov.ru;
119435, r. Mocksa, yi. Emanckoro, 2, crp. 2.

ORCID: https://orcid.org,/0000-0001-9520-0985

BanamoBa Mapusi CepreeBHa — Bpau-TeHEeTHK, KaH/IUIAT Me-
JUIIIMHCKUX HAyK, JOLUEeHT Kadeapbl MeANIMHCKON TeHeTHKH
U TIOCTTEHOMHBIX TeXHosIornii THCTUTYTa KIAMHIIECKOi MeUTIMHBI
um. H.B. Cximdocosekoro, @ITAOY BO «Ilepsblii MockoBekmii
rocyiapcrBeHHbli MennmHckuii ynusepenrer um. 11.M. CeueHoBa»
MunncreperBa  3apaBooxpaHenus  Poccniickoit  Degeparmn
(CeueHoBcKuil Y HUBEpCHTET); Bpay-FeHETUK OT/Ie]a KIMHUYECKON

Poc xypH ractposuTepoJ renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)



www.gastro-j.ru

Original articles / OpurnHasbHbIE HCCIEOBAHNS

Contact information: balashova_m_s@staff.sechenov.ru;
119435, Moscow, Yelanskogo str., 2, build. 2.
ORCID: https://orcid.org,/0000-0002-5117-3580

Sergey D. Burenchev — Student, N.V. Sklifosovsky Institute
of Clinical Medicine, I.M. Sechenov First Moscow State
Medical University (Sechenov University).

Contact information: burencevs@gmail.com;

119435, Moscow, Yelanskogo str., 2, build. 2.

ORCID: https://orcid.org,/0009-0003-4640-510X

Olesya S. Senina — Resident, Department of Medical
Genetics and Post-Genomic Technologies, N.V. Sklifosovsky
Institute of Clinical Medicine, I.M. Sechenov First Moscow
State Medical University (Sechenov University).

Contact information: olesya.senina00@mail.ru;

119435, Moscow, Yelanskogo str., 2, build. 2.

ORCID: https://orcid.org,/0009-0006-5120-737X

Maria S. Zharkova — Cand. Sci. (Med.), Head of the Hepa-
tology Department, V.Kh. Vasilenko Clinic of Propaedeutics
of Internal Diseases, Gastroenterology and Hepatology,
.M. Sechenov First Moscow State Medical University.
Contact information: zharkova_m_s@staff.sechenov.ru;
119435, Moscow, Pogodinskaya str., 1, build. 1.

ORCID: https://orcid.org,/0000-0001-5939-1032

Teona P. Rozina — Cand. Sci. (Med.), Associate Professor
of the Department of Internal and Occupational Diseases
and Rheumatology, N.V. Sklifosovsky Institute of Clinical
Medicine, I.M. Sechenov First Moscow State Medical University
(Sechenov University); Associate Professor of the Department
of Internal Medicine, Faculty of Fundamental Medicine,
Lomonosov Moscow State University.

Contact information: rozina_t_p@staff.sechenov.ru;

119021, Moscow, Rossolimo str., 11, build. 5.

ORCID: https://orcid.org,/0000-0002-7939-1416

Oleg S. Glotov — Dr. Sci. (Med.), Professor, Head of the Mos-
cow Genome Center, Moscow Scientific and Practical Center
for Laboratory Research of the Moscow City Department
of Health; Head of the Department of Experimental Medical
Virology, Molecular Genetics and Biobanking, Federal
Scientific and Clinical Center of Infectious Diseases of the Fe-
deral Medical Biological Agency; Leading Researcher,
Department of Genomic Medicine named after V.S. Baranov,
Federal Scientific and Clinical Center of Infectious Diseases
of the Federal Medical Biological Agency; Scientific Director,
OOO Serbalab.

Contact information: olglotov@mail.ru;

199034, Saint Petersburg, Mendeleevskaya Line, build. 3.
ORCID: https://orcid.org,/0000-0002-0091-2224

Tatiana M. Ignatova — Dr. Sci. (Med.), Professor of the De-
partment of Therapy, Medical and Biological University
of Innovations and Continuous Education, State Research
Center — Burnasyan Federal Medical Biophysical Center
of Federal Biological Agency.

n npesentusHoil renernkn GIBHY «Poccuiickuil nayunblit menrp
XUpypruu uM. akajzemuka b.B. Ilerpockoros.

Konraxrnas undopmaryst: balashova_m_s@staff.sechenov.ru;
119435, . Mocksa, yia. Enanckoro, 2, crp. 2.

ORCID: https://orcid.org,/0000-0002-5117-3580

Bypenues Cepreii /ImurpueBuny — cryaeHt 6-ro kypca MHctuTyta
kmanaeckoit Meuinbt uM. H.B. Ckidocoekoro, DITAOY BO
«Ilepsblit MockoBcKuUii roCy/1apCTBEHHDBIN MEANIIMHCKUIT YHUBEP-
curer uM. M.M. CeuenoBa» MuHHUCTEPCTBA 3APABOOXPAHEHUS
Poccuiickoii Mepepatmu (CedeHOBCKUI Y HUBEPCUTET).
KonraktHas nndopmarmss: burencevs@gmail.com;

119435, . Mocksa, ya. Enanckoro, 2, crp. 2.

ORCID: https://orcid.org,/0009-0003-4640-510X

Cennna Ouecst CepreeBHa — opjanHATOp Kadeapbl MeJUINH-
CKOII TeHeTHKN M IIOCTTeHOMHBIX TexHosoruii VHctuTyra Kim-
Huueckoit Megunmubl uM. H.B. Cximdocosckoro, @TAOY BO
«IlepBblit MockoBcKuii rocy/1apcTBEHHbIN MEANIMHCKUI YHUBEP-
curer uM. V.M. CeuenoBa» MuHucTepcTBa 31paBOOXPAHEHS
Poccuiickoii Mepeparmu (CedeHOBCKUI Y HUBEPCUTET).
Konrakrras nndopmarnmst: olesya.senina00@mail.ru;

119435, r. Mocksa, ya. Enanckoro, 2, crp. 2.

ORCID: https://orcid.org,/0009-0006-5120-737X

/KapkoBa Mapus CepreeBHa — KaHANIAT MEIUIIMHCKUX HaYK,
3aBeyioasl OTIeleHneM remaroiornn  KUIMHUKYA  TIPOTIeIeBTH-
KH BHYTPEHHHX OGOJIe3HEil, TacTPOIHTEPOJIOINH, TelaTOJOrHI
uM. B.X. Bacunenko, ®TAOY BO «llepsoiit Mockosckuil ro-
cyJapcrBeHHblit MeguimHekuii yausepeurer um. V.M. Ceuenoba»
MunucrepctBa  3apaBooxpanenusi  Poccuiickoit  Dezpeparyn
(CeuenoBckuil Y HUBEpCUTET).

Konraxrras nrdopmaiyst: zharkova_m_s@staff.sechenov.ru;
119435, . Mocksa, ya. [lorogunckas, 1, crp. 1.

ORCID: https://orcid.org,/0000-0001-5939-1032

Posuna Toona IlaBroBHa — KaHuaT MEIMIIMHCKUX HAYK, JIOIEHT
Kaderpbl BHYTPEHHNX, TIPO(ECCHOHATBHBIX 00JIE3HEl 1 PEBMATOJIO-
runt Mneruryta kiandeckoit Meauimnbt M. H.B. Crumdocosckoro,
DOTAOY BO «lIlepsorii MockoBckmii rocyapcTBEHHBIN MeNIIH-
ckuit yausepcuter uM. V.M. CeuenoBas Munucrepcrsa 3paBo-
oxpanenusi Poccuiickoit Menepain (CeveHoBekuii Y HuBepcuter);
JIONeHT  KadeZpbl BHyTpeHHUX Oosie3Heil (akysbrera (yHIaMeH-
taspHoil MeauiHbl, DPI'BOY BO «MockoBckuil rocysapcrsen-
nplit ynusepcuter nm. M.B. JlomonocoBa.

Kontakrnas nndopmanus: rozina_t_p@staff.sechenov.ru;
119021, r. Mocksa, ya. Poccommmo, 11, crp. 3.

ORCID: https://orcid.org,/0000-0002-7939-1416

I'notoB Oaser CepreeBud — JOKTOP OMOJIOTMYECKUX HAYK, MPO-
(peccop, HavambHuk Mockosekoro I'enomuoro Ilenrtpa, I'BY3
ropoia MockBbI «MOCKOBCKIIT HAyYHO-TIPAKTHYECKUI IEHTP Jia-
6OpaTOPHbBIX HcCIeoBaHKi JlenapraMenTa 3paBoOOXpPaHEHUsT IO~
poia MoCKBbI»; 3aBEAYIONINIT OT/IEJIOM 9KCIEPUMEHTAIBHOM Me/TH-
IMHCKON BHUPYCOJIOTUH, MOJIEKYJISIPHON T€HETHKH U GHOOAHKWUHTA,
DIBY «DezepasbHblil HAYYHO-KIMHUYECKUN HEHTP MHMEKINOH-
HbIX Oosiesneil DeepaibHOrO MeANKO-OUOJOTMIECKOT0 areHTCTBA
Poccun»; Beayumit HayuHblil COTPYAHUK OT/les1a TeHOMHOH Me/-
mnel M. B.C. Bapanosa, ®I'BHY «Hayuno-nccaenoBaresbckuit
WHCTUTYT — aKyILIepCTBA, T'MHEKOJOTMM W Pelpo/LyKTOJOTHN
M. [[.O. Orray; Hayusbii pykoBogutenn, OO0 «Cepbanabs.
Kontakrnas undopmarnus: olglotov@mail.ru;

199034, r. Cankr-llerep6ypr, MenaereeBckas JUHESA, 3.

ORCID: https://orcid.org,/0000-0002-0091-2224

HrnaroBa Tartbsina Muxail;loBHa — JIOKTOP MEIMIIMHCKUX HAyK,
npodeccop KadeApbl  Teparmuy  MeANKO-OMOJIOrMYeCKOro  YHU-
BepcuTeTa WHHOBALM U HeTpepblBHOTO o6pasoBanusi, PIBY
«TocynapcrBennbiit Hayunblit nentp Poccniickoit Denepanmu —
DenepasibHblii Me/IUIMHCK I 6rodu3IICCKIi LEHTP
uM. A.Vl. Bypnassana».

Poc sypH ractposHTepoJi renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)

81



Original articles / OpurnHanbHbIe MCCIEOBAHMUS

www.gastro-j.ru

Contact information: tmignatova@gmail.com;
123098, Moscow, Zhivopisnaya str., 46, build. 8.
ORCID: https://orcid.org,/0000-0001-7956-0446

Aliy Yu. Asanov — Dr. Sci. (Med.), Professor, Professor
of the Department of Medical Genetics and Post-Genomic
Technologies, N.V. Sklifosovsky Institute of Clinical Medicine,
[.M. Sechenov First Moscow State Medical University
(Sechenov University).

Contact information: aliy@rambler.ru;

119435, Moscow, Yelanskogo str., 2, build. 2.

ORCID: https://orcid.org,/0000-0002-5388-8133

Authors’ contributions

Concept and design of the study: Tuluzanovskaya 1.G.,
Zhuchenko N.A.

Collection and processing of the material: Tuluzanovska-
ya 1.G., Balashova M.S., Burenchev S.D., Senina O.S.,
Zharkova M.S., Rozina T.P.

Molecular genetic research (NGS): Glotov O.S.

Writing of the text: Tuluzanovskaya 1.G., Zhuchenko N.A.
Editing: Balashova M.S., Zharkova M.S., Ignatova T.M.,
Asanov A.Yu.

Proof checking and approval with authors: Tuluzanovskaya I.G.

Konraxrnas undopmarst: tmignatova@gmail.com;
123098, r. Mocksa, yi. sKusonuchas, 46, crp. 8.
ORCID: https://orcid.org,/0000-0001-7956-0446

AcanoB Ammii IOppeBnd — [OKTOp MEIMIIMHCKUX HayK, IpO-
(peccop, mpodeccop Kadenpbl MeMIIMHCKON TEeHETUKH U HOCT-
TEHOMHBIX ~TeXHOsormii VIHCTUTyTa KJIMHUYECKOW MEIUIIMHbI
uM. H.B. Cximdocosckoro, @TAOY BO «Ilepsoiit MockoBckuit
rocylapcTBeHHbli MeaniHekuit yansepentet uM. V.M. CeuenoBay
MunncreperBa  3apaBooxpaHenusi  Poccniickoit  Degeparym
(CeuenoBckuil Y HusepcuTer).

Konraxrras undopmaryst: aliy@rambler.ru;

119435, . Mocksa, ya. Enanckoro, 2, crp. 2.

ORCID: https://orcid.org,/0000-0002-5388-8133

Bkaanx aBropoB

Konnemms u usaiin uccaenosanusi: TysysaHosckas I.T.,
JRyuenko H.A.

CGop u o6padotka mMarepuaos: Tysysanosckas U.T., Banamio-
Ba M.C., bypenues C./[., Cenuna O.C., Kapkosa M.C.,
Posuna T.II.

MouiekyisipHo-renerinyeckoe uccaenosanne (NGS): Ioros O.C.
Hamnucanue tekcra: Tysysanosckast V.1, JKyuenko H.A.
PepaktupoBanue: bamamosa M.C., KapkoBa M.C., Mrna-
toBa T.M., Acanos A.IO.

Submitted: 04.12.2025 Accepted: 17.02.2026 Published: 30.04.2026
Mocrymuna: 04.12.2025 [punsra: 17.02.2026 Ony6sankosana: 30.04.2026

82

Poc xypH ractposuTepoJ renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)



www.gastro-j.ru OpurnHaibhbie ncceaegoBanms / Original articles

https://doi.org/10.22416,/1382-4376-2026-36-2-83-95 @@@

AHaAM3 MeTa0OANYEeCKOI'O IIOTEeHITNaAd
KUIIIEYHOTO MUKPOOUOMA Y MMallueHTOB
C I3BEHHBIM KOAUTOM B PecniyOAamke TaTapcTaH

JILA. Apcaan!, P.C. Tam6oBuesa!, E.A. Byasiruna!, P.X. Mdap3anees!, A.I. MaprbsroBal,
T.B. I'puroppesa!, C.P. A6xynxakos'?, A.A. Pussanos'?, P.P. Mudraxosa!, A.I'. l'a6ayrxakosa'*

" DIrAOY BO <«Kasancxui (IIpusonxckuil) gpedeparvnoii ynueepcumems, Kasano, Poccuiickas Dedepayus

2> DI'BOY BO «Kasanckuii zocydapcmeennvlii meQuuuHckutl yHusepcumems Munucmepcmsea 30pasooxpanenis
Poccuiickou @edepayuu, Kasanv, Poccuiickas Dedeparus

> Axademus nayx Pecny6iuku Tamapcman, Kasanv, Poccuiickas Dedepavus

Llenb: oxapakrepr3oBaTb COCTaB KMLLEYHON MUKPOOMOTLI MALUUNEHTOB C A3BEHHBIM KOIMTOM C MO3ULMN CMOCOOHO-
CTU MUKPOBHOMA K NPOAYKLIMN (DYHKLMOHANTbHO BAXKHbIX METAOONNTOB.

Martepuanbl u metopbl. [1poBeAeHO MeTareHOMHOe WccnefoBaHne o6pa3uoB Kana MauVEeHTOB C S3BEH-
HbIM KonuToM (N = 18) 1 KOHTPOJSILHOW rpynnbl 340POBbIX JOOPOBONLLEB (N = 47) C UCNONb30BaHMEM METona
16s-cekBeHMpoBaHus 6akTepuanbHoii pPHK.

Pe3ynbraTbl. Y NAaUMEHTOB C I3BEHHbLIM KOJIUTOM BbISIBIEHO CHUXEHME MHAeKca LLIeHHOHa, 4To oTpaxaeT HEOAHO-
poLHOE pacnpenesieHe TakCOHOB B KULLEYHOW MOMyAsLMn MO CPaBHEHMIO CO 30,0P0BbIMY J06POBOJIbLAMK. Bbino
BbISIBJIEHO M3MEHEHNE O0MEN OCHOBHbIX GUNOTUMNOB: CHUXEHME aonu Actinobacteria v Firmicutes npy NOBbILLEHNN
npencTtaBneHHoCcTn Proteobacteria n Bacteroidota. B rpynne nauneHToB C S3BEHHbIM KOIMTOM OTMEYAETCS MOBbI-
LLIEHVME [0V MPOTEONINTUYECKMX BakTePUii, BakTepPUn — NPOAYLIEHTOB MHA0NA, UHAON-YKCYCHOW KUCNOTbI, heHona,
XeNYHbIX KUCNOT, nonnammuHos, FAMK (oTpaxaloLmx MHTEHCUBHYIO Aerpagaumnio 6e1KOB M aMUHOKMUCIIOT) U MYLIMH-
nerpagupyoumx 6aktepuia. Jlons caxaponmtuyecknx 6akTepuii M NpoayLeHTOB byTrparta y naumeHToB C 9I3BEHHbLIM
KOJIUTOM, HA0OOPOT, CHMXKEHaA.

BbiBOAbI. Y NauneHTOB C SI3BEHHLIM KONUTOM HabnoaaeTcs amcbanaHc cocTaBa KULWEYHOW MUKPOOUOTHI C NMOBbI-
LLIEHMEM NPEenCcTaBNEHHOCTM 6aKTEPUIA, yHaCTBYIOLLMX B METAO0ONN3ME BEJIKOB 1 aMUHOKUCIIOT, Y CHUXEHMEM L,0NN
caxaposMTUYeCKnx GakTepuin, B TOM YMCIIE CUHTE3MPYIOLMX ByTHPaT.

KnioueBble cnoBa: KMLLeYHbIi MUKPOOMOM, A3BEHHbI KONUT, MeTabonnTbl

KoHdnukT MHTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

duHaHcupoBaHue: paboTa BbINOJIHEHA 32 CYET CPeAcTB cybcuamu, BolaeneHHoi ArAQY BO «KasaHckuin (Mpu-
BOJIXCKUI) bepepasnbHblii YHUBEPCUTET» AJ15 BbINOSHEHNS FOCYAAPCTBEHHOMO 3a4aHus B cdhepe Hay4yHOM aesaTenb-
HocTu (MpoekT Ne FZSM-2023-0011).

Ansa umtupoBanua: ApcnaH J1.A., Tambosuesa P.C., BynbirnHa E.A., ®dapsanees PX., MaptbaHoBa A.I., Mpuropeesa T.B., Abayn-
xakoB C.P., PnussaHos A.A., Mudtaxosa P.P., labaynxakosa A.l. AHann3 metabosiM4eckoro noTeHuuana KMwe4yHoro Mmkpobroma
y MaUMEeHTOB C A3BeHHbIM KONIMTOM B Pecnybnvke TatapctaH. Poccuiickuii XXypHan racTpo3HTEepOosiorn, rernaTtosiornm, KoJIonpokK-
Tonorun. 2026;36(2):83-95. https://doi.org/10.22416/1382-4376-2026-36-2-83-95

Analysis of the Metabolic Potential of the Gut Microbiome of the Patients

with Ulcerative Colitis in Tatarstan Republic

Leysan A. Arslan’, Regina S. Tambovtseva', Eugenia A. Boulygina', Ramil Kh. Farzaleev', Alla G. Martianova',

Tatiana V. Grigorieva', Sayar R. Abdulkhakov'-?, Albert A. Rizvanov'?, Regina R. Miftakhova', Aida G. Gabdoulkhakova'*
" Kazan (Volga Region) Federal University, Kazan, Russian Federation

2 Kazan State Medical University, Kazan, Russian Federation

3 Tatarstan Academy of Sciences, Kazan, Russian Federation

Aim: to study the composition of the intestinal microbiota in patients with ulcerative colitis, focusing on its ability
to produce functionally important metabolites.

Materials and methods. A metagenomic analysis of stool samples from patients with ulcerative colitis (n = 18)
and a control group of healthy volunteers (n = 47) has been done using 16S ribosomal RNA sequencing.

Results. We observed decreased diversity in the gut microbiome of patients with ulcerative colitis; the Shannon
index was lower in this group, indicating an uneven distribution of taxa compared to healthy volunteers. There were
disproportions in the main phylotypes: a decrease in the proportion of Actinobacteria and Firmicutes, alongside
an increase in Proteobacteria and Bacteroidota. We suppose that intensive protein and amino acid degradation
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could occur due to an increased proportion of proteolytic bacteria and bacteria producing indole, indole-acetic acid,
phenol, bile acids, polyamines, and GABA in the intestines of patients with ulcerative colitis. Additionally, an increase
in mucin-degrading bacteria was detected. On the contrary, the proportion of saccharolytic bacteria and butyrate
producers decreased in patients with ulcerative colitis.

Conclusions. Patients with ulcerative colitis exhibited an imbalance in their intestinal microbiota composition,
with increased proportions of bacteria involved in protein and amino acid metabolism and decreased saccharolytic
bacteria, including butyrate producers.

Keywords: gut microbiome, ulcerative colitis, metabolites
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Beaeunne

Bocnanmrenpubie 3a6onepanus kumeunnka (B3K),
BRouaore g3BeHHbrii kommt (AK) u  Gonesnn
Kpona (BK), mpeicraBisgior co6oii KOMILIEKCHBIE
UMMYHOOTIOCDE/IOBAHHbIE BOCHAJIUTENbHbIE 3a60/€Ba-
Hus sxeaygouno-kumednoro tpakra (JKKT), koropbie
BO3HUKAIOT B pe3yJibTaTe CJOXKHBIX B3anMo/eHCcTBUI
MEX/y TeHeTnuecKuMu daxropamu, akropaMu OKpy-
JKatoIell cpebl U M3MeHeHneM MHUKPOOMOTHI KHUIIey-
nuka. [lna AK xapaktepHo MMMyHHOe BOCHAJeHUE
CJIN3UCTOI 000JIOYKH TOJICTON KUIIKK ¢ 00s13aTe/IbHBIM
BOBJIEYEHUEM B BOCIAJUTEIbHBII IPOIECC MPSIMOI
KUITKKW; KaK MPaBUJIO, BOCHAJTEHNE OTPAHNIMBAETCS
CIM3UCTOH 060/109KO0i 1 HOCUT AN y3HBIH XapakTep
[1]. HecMoTpsi Ha HEOJHOKpATHBIE MOIBITKU OXapak-
TEPU30BaTh AUCOMOTUYECKNE W3MEHEHUSI KUIIEeYHON
MUKpPOONOTBI y TanueHToB ¢ AK ¢ momomipio Mera-
FeHOMHBIX IO/IXO/IOB, TOYHbBIE ITATOT€HETHYECKUe Me-
XAHWU3MbI, CBS3bIBAIOIINE MHUKPOOUOTY KHUIIEYHHUKA,
BOCIHAJIEHIe CIU3UCTON 060JI0YKH KUITKK U COCTOSTHIE
ee TIOBBINIEHHONW TPOHUIIAEMOCTH, [0 KOHIIa He OTpe-
JeieHsl [2].

W3BecTHO, YTO MUKPOOPTAaHU3MbBI, B YaCTHOCTH TIa-
TOTEHHbIE W YCJOBHO-TIATOTEHHbIE, 00J1a/1al0T Crocob-
HOCTBIO MOAUMUIIPOBATD U CHHTE3UPOBATD MOJEKY-
JIbI, 3aMyCKalol[ie BOCIAJEHUE CJU3UCTON OOOJOUKH
KUIeYHnKa. B TO ke BpeMsi KOMMeHCaJbHbIe GaKTe-
PUY CHUHTE3UPYIOT MPOTUBOBOCIANUTENbHbBIE U JAPYTHE
PEryJsiTOpHbIE COeAUHEeHUsI, HeoOXO[UMbIe [ IMO[I-
JIepsKaHus KUIIEeYHOTo roMeocrtaza. K Hambosiee Bax-
HBIM MeTaGOJNTaM OTHOCSITCS KOPOTKOIETOYETHBIE
skesrunble kucaotbl (KXKK), BUTaMUHBI, MeTaGOJIUTbH
TpunrodaHa, KETUHBIX KUCIOT, MOJHAMHUHDI, HEHpPO-
MeIMaToOpPbl — TIPOU3BO/IHbIE AMUHOKHUCJIOT U JPYTHE.

KKK sBasgroTcss MCTOYHUKOM 3HEPTUH A8 KOJO-
HOIIUTOB, YYaCTBYIOT B aKTUBAIIMU MECTHOTO U CUCTEM-
HOTO WMMMYHUTETA, TMOJEePKAHUU HOHHOTO OOMeHa,
CTUMYJIUPYIOT POCT U OOHOBJIEHUE KJIETOK CJIU3U-
CTOll 000JIOUKM KHIIEYHUKA, PEryJaupyIoT mposude-
pamio U A PEPEHIIUPOBKY IMUTENUATHHBIX KJIe-
TOK, BJUSIOT HA MOTOPHUKY KHIIEYHUKA, OKA3bIBAIOT
aHTHOaKTepuanbublil addexr, cayxar cybcTparaMu
JINTIO- W TJIIOKOHEOTEHe3a, MOAAEPKIBAI0T MIUKPOOHOE

paBHOBecHe ¥, KaK M3BECTHO, CIIOCOOCTBYIOT YyKpe-
mieHnio OapbepHoii (GyHKIMM KumedyHuka [3, 4].
[Tokazano, uto B CaM3UCTOH 06070UYKe U (peraau-
sax marmmenToB ¢ B3K mo cpaBHeHWIO €O 310pOBBIMUI
JIOJIBMU  CHUZKEHO KOJIMYECTBO OaKTepHii, KOTOpbIe
(pepMeHTHPYIOT CIOKHDIE TTOMUCAXAPHU/IDI, [EJTION03Y
u npoayiupyior KKK [3].

@depMeHTATUBHOE JIeHICTBUE HEKOTOPBIX KUNTETHBIX
GakTepuil BIMSET HAa CUHTE3 BTOPUYHBIX KETUHBIX
KICJIOT, KOTOPBIE PETYJIUPYIOT Psifi GU3MOTOTHIECKIX
dyHKIM, BKIIOYAS MOJJIEPKAHUE YPOBHS TJIOKO3bI
1 TIEPUCTAJIBTUKY KuiedHuka [6].

[TosmmamMuHbl, CUHTE3UpPYEMbIe KHUIIEYHOH MHUKPO-
OUOTOH, CTUMYJUPYIOT PEreHepalnio CIU3UCTOH 060-
JIOUKU KUITEYHWKA W YCUJIUBAIOT ee 6apbepHyio hyHK-
110, TOT/Ia KaK CHIDKEHNe COJepPIKAHIs OTUAMITHOB
MyTeM WHTUOUPOBAHMS AKTHUBHOCTH OPHUTHHIEKAP-
6OKCUJIa3bl U aJIeHO3UJIMETHOHUH/IEKAPOOKCIIA3bI
CTABUT IO/ yTPO3Y HEJTOCTHOCTD AIUTETHS KUITEUHIKA
U MPUBOAUT K IOBBINIEHUIO KHUIIEYHOU ITPOHUIIAEMO-
ctu. V3BecTHO, YTO M3OBITOK TOJMAMUHOB MPUBOJUT
K HAPYIIEHUIO KJIETOYHOTO MeTaf0In3Ma U OKA3bIBaeT
IIUTOTOKCUYECKOE JIEHCTBIE HA SMUTENUATHHBIE KJET-
KU KuIIevyHuka [7].

Metaboauam tpunrodaHa UTrpaeT BaYKHYIO POJIb
B MeXaHM3MaX, CBSI3aHHBIX C OCBIO <«KUIMEYHUK —
Mo3r». o 90 % moTpebIisieMOro 4esIOBEKOM TPHIITO-
¢ana ¢ moMomnpio OaKTepwii MpeBpamaeTcsd B KUHY-
pernn [8]. Ocrarok Tpuntodana MeTaGoJU3UPYETCs
[0 cepoTOHMHA ¥ uHAoJa. KpoMe aroro, mokasano,
4TO OCOOEHHOCTH MeTaboJn3Ma TPUNTO(AHA ACCOIH-
upoBansbl ¢ TsiKectbio Teuenus B3K [8].

Mukpo6uora KHUIIEYHUKA TaKKe BbIpabaTbhiBaeT
¢eHoBbI, TPOAYKTBI MUKPOOHOH (epMeHTauu TPHI-
ToaHa U THPO3UHA, KOTOPbIE SIBJISIIOTCS IIUTOTOKCHY-
HBIMHU U MOTYT CIIOCOOCTBOBATH IMOBBINIEHUIO TPOHUIIA-
eMOoCTH KuineuHoil crerku [9]. T'amma-aMuHOMacIsTHASE
kucaora (FTAMK) siBastercss ofHUM U3 MeTaGOJNUTOB,
KOTOPBI TPOAYIUPYETCS HECKOJbKUMU TaKCOHAMU
KOMMEHCAJIbHBIX KHUIIEYHbIX OaKTepuil M, Kak OKa-
3a70Ch, MOXKeT BJusATh Ha Tsokecth B3K. B wacr-
HOCTH, B IKCIEPUMEHTAIbHON MOJETN KOJUTA ObLIO
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ycraHoByieno, uro [AMK moBblltaer BOCIpPUUMYN-
BOCTh OpPraHu3Ma K MOBPEXKIEHUIO U BOCIAIEHUIO IITH-
teust [10]. Oco6oe Buumanue npu B3K raxke yne-
JISIETCST MYIIUH-AETPAAUPYIONUM U CaXapOJUTHIECKIM
GaKTEPUSIM, KOTOPBIE BIUSIOT HA MPOHUIIAEMOCTD CJIU-
3UCTON OOOJIOUKH KHIIEYHUKA U TpeOyoT GoJiee [e-
TAJTHHOTO U3YUYEHMUS.

Anam3 pacripeieieHisi TAKCOHOMIUYECKIX €/[IHUI]
n GakTepuaJbHbIX (DYHKIMI TIOKa3aJ HajIu4due CBS-
3 MEXJy MerareHomMoM U MetaboJsiomoM [11]. 3Iro,
B CBOIO OUY€pe/lb, TTO3BOJISIET TIPEINOJOKUTD, YTO Me-
TAT€HOMHBIN COCTAB B [OCTATOYHOI CTENEHU JAeT BO3-
MOSKHOCTb TPOTHO3UPOBATH MYJbl MeTAaGOJUTOB MHU-
KPOOGHOTO co06IIeCcTBa.

ITesnio gannoii paGorel GbLIO OXapaKTepHU30BaTh
cocTaB KUIeYHOi MUKpoGHOTHI mnamuentoB ¢ AK ¢ mo-
3UIMK CIIOCOOHOCTH MUKPOGHOMA K TIPOAYKIIMK (DYHK-
[IIOHATBHO BAKHBIX MeTaGOJUTOB.

MarepuaJjbl 1 METOIbI

B wuccaegoBanue O6bLIM BKIOYeHbl 18 marmmenTtoB
c K (10 sxeummH u 8 MY>XYMH B Bo3pacte oT 29
n0 65 jer, cpexnnii Bospact — 45,1 £ 12,1 roxa;
B ToM uucie 11 ¢ jeBocropoHHUM, 7 — C TOTaJb-
HBIM MOPaKEHUEM TOJICTOH KMIIKK) U 47 310POBBIX
JI06pOBOJIbIIEB B Bo3pacte oT 23 10 68 sier, cpennuii
Bospact — 43,7 + 12,8 roga (KoHTpOJBHAs TPYyII-
ma). AxtusBuocth K olleHMBaAJM B COOTBETCTBUU
¢ WHAEeKcoM Meiio: ataka cpejiHell CTeleHU TSKECTH
Ha MOMEHT BKJ/IIOUEHUSI B HCCJIeJoBaHue ObLla Aua-
rHOCTHpOBaHa y 8, slerkas araka — y 10 manueHTOB.
JlmnrenpHoCTh 3a00/1€BAHUSL COCTAaBUIA OT HECKOJb-
kux Mecsues (y 5 manmenToB 3aoseBanue GbLIO BbI-
SIBJIEHO BIIEPBble HA MOMEHT BKJIIOYEHUS B MCCJIE0BA-
Hue) 0 8 mer; 12 manmMeHTOB HA MOMEHT BKJIIOUEHUS
B HCCJIe/JOBaHUE MPUHUMATN MHpernapaTbl S-aMHUHOCA-
JINIUJIOBOU KHUCJIOTBI, 6 — pasjindyHbie J03bl KOPTUKO-
CTEPOUJIOB B COOTBETCTBUU C KJIUHUYECKUMHU PEKOMEH-
JanusiMu. B KOHTPOJIbHYIO TPYMIy ObLIN BKJIOYEHbBI
3/10pOBbIe  TOOPOBOJIBIIBI, COOTBETCTBYIOIIUE TPYIINE
nanuenToB ¢ AK 1o momy m Bo3pacTy, He MMeBIIUe
B COOTBETCTBUM C pe3yJbTataMil OGbeKTUBHOTO o0cJie-
JIOBaHMs, JTaOOPATOPHBIX M MHCTPYMEHTAJIbHBIX METO-
JIOB HCCJIEOBAHNN XPOHMYECKUX 3a00JIeBaHUil BHY-
TPEHHUX OPraHOB W/ WM COCTOSTHUIA, KOTOPbIE MOTJIN
OBl OKa3aTh CyIIECTBEHHOE BJUSHUE HA COCTaB MUKPO-
OMOTBHI KUIIeYHHKA. B KauecTBe KpUTEPHEB HMCKJIOYE-
HUSA U3 KOHTPOJBHOM IPYIIIbI YUUTBIBAIN CIEAYIONINE:

+ TIpuMeHeHue J06POBOJIbIIEM B Te€YeHUE 3 Mecs-
1B 10 BKJIIOYEHUS B UCCJIEJOBaHUE XOTsI Obl OJHOIO
U3 TEePEYNCTEHHbIX IIPENapaToB: IMPOTHBOIPOTO30M-
Hble, TPOOUOTUKHU, TPEOGUOTUKU, HECTEPOUHbIE TPO-
TUBOBOCIIAJINTEJIbHBIE CPEJICTBA, UMMYHOCYIIPECCOPDI,
[IUTOCTATUKY, TJIOKOKOPTUKOCTEPOU/IbI, aHTUOAKTEPU-
asbHble mpenapathl (B Tedenne 6 MecsIeB [0 BKJIIOYe-
HUS B UCCJIEOBaHNE);

« Hasmuue y 106pPOBOJIbIIA TIPU3HAKOB WJIM MPOBE-
JICHHOE JIeYeHue IO TOBOJY WHQEKINU, BBI3BAHHOMN
Clostridioides difficile (C. difficile) nwnn apyrumu

KHIITEYHbIMU ATOTEHHBIMU MUKPOOPTAaHM3MaMHU, B Te-
YeHHe 3 MECSIIEB JI0 BKJIIOUEHUS B MCCIEOBAHIE;

- 6epeMeHHOCTb WU IPYAHOE BCKAPMJIMBAHUE;

+ HAJMYUE COMYTCTBYIONUX 3a00JI€BAHMIl, KOTOPbIC
MOTYT HPHUBECTU K CYIIECTBEHHBIM H3MEHEHUSIM MHU-
KpPOOMOThI KuIlleuHnKa, Takux Kak B3K, onkosoruue-
cKue 3200JIeBAaHUS U [IPYTHE;

« HaJmune y J0OpOBOJIbIIa WH(MEKITMOHHBIX W Ta-
pasuTtapHbIX 3aboJieBanuii, B ToM unciae BUY, Bupyc-
HOTO TenaThuTa, TyOepKyJie3a;

- maamune auapen (uacrora crysa Gosee 3 pas
B JIEHb) B TedeHWE KAaK MUHUMYM TpeX IOCJe/0Ba-
TEJbHBIX [(Hell Ha MPOTSIKEHUH IOCJEeHero MecsIa,
BBIPAKEHHOTO METEOPU3MA;

* OTSITOIIleHHAsT HACJIECTBEHHOCTD MO 3a60JIEBAHUIO
kumeynnka (B3K, onkoJgormuyeckme 3a60JIeBAHMNS,
aMIJION/103 KUIICUHIKA);

« XUPypruvecKkoe JiedeHWe B TedeHue 3 MecsIeB
JI0 BKJIIOUEHUsI B MCCJIEI0BAHIIE;

« 3J0ynorpebJeHne aJKOroJeM, HAapKOTHYECKUMHU
BEII[ECTBAMHU.

Y Bcex MAIMEHTOB W JIMI[ KOHTPOJBHHON TPYIIIbI
6bLIIO TIOJTYY€HO MICbMEHHOE COTJIacke Ha MPOBeleH e
JIAHHOTO WUCCJIEJIOBAHUS, YTBEPKICHHOE IDTUYECKUM
komurerom KDY (mporokon Ne 27 or 28.12.2020).

MatepuanoM sl UCCIEOBAHUS TOCIYKUIN 00-
pasisl Kasa manueHToB ¢ AK 1 310poBbIX 106pOBOJIH-
ueB. Boigenenne renomuoit JJHK u3 o6pasion kajia
npoBouan ¢ 1omoiibio Habopa MP Fast DNA Spin
Kit (MP Biomedicals, CIIIA) B COOTBETCTBUU C HH-
CTPYKIMEN mpousBoautesnsi. AMIn@uKanms M Cek-
BeHUpOBaHue OBLIN BBITIOJHEHBI C HMCHOJb30BAHUEM
npaiiMepoB 11 V3—V4 peruonos rena 165 pPHK.
Ortipesiesiecarie  HYKJEOTUIHOM  TTOCIEI0BATEIBHOCTI
6bLIO TIPOBEJIEHO C UCIIOJb30BAHIEM CEKBEHATOPA
NextSeq 500 (Illumina, CIITA).

buonndopmatiueckyo 00pabOTKY TOJTyYeHHBIX
puaoB mpoBoguan B mporpamme <«QIIME2» ¢ gan-
M SILVA 138 B kauectBe pedepeHcHOr 6a3bl.
[l xaskgoro o6pasila pacCYuTBIBAIA CYyMMapHYIO
Joso Gakrepuil, 1Jsi KOTOPBIX Oblaa IMOKas3aHa CIIO-
COOHOCTh K CHHTE3y WJIU MOANMUKAIUN aHATU3UPY-
eMbIX MeTabouTOB. ['pymibl GakTepuii, OTBETCTBEH-
HBIX 32 CHHTE3 MeTa0OJUTOB, ObLITH COCTABIEHBI HAMU
paHee Ha ocHoBaHuM 6a3 jgaHHbIXx MedLine, Scopus,
PubMed n KEGG wu mpeacrasiensr B Tabme [12].

Cratuctnaeckyio o6pabOTKy TOJYYEHHDBIX JTaHHbIX
MPOBOJIMJIN  METOJIOM  OJJTHO(AKTOPHOTO  JINCIIEPCH-
onnoro anamusza (One Way ANOVA) B mnporpamme
GraphPadPrism8. Pasnnums cuuTtagnm cTaTHCTUYECKH
3HaunmMbiMu 1ipu p < 0,05.

Pesy bTaThl M 00CY3K/1eHHE

Obuwas xapaxmepucmuxa Kumeunou MuKpoouo-
mol navuenmos ¢ AK

CpesHee  KOJIMYECTBO — BBISIBJICHHBIX — OIl€PaTUB-
uplx Taxkconomuueckux exunul; (OTE) cocrasuio
91 (Mmegmana — 92) mpu aHamuse 00pasLOB IIAIMEH-
toB ¢ K 1o cpasnenuo ¢ 85 OTE (Mexgnana — 87)
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Pucynox 1. CpaBHUTeJbHbIE XapaKTePUCTUKK ITOKa3aTesJell MUKPOOMOMa TAIMEHTOB C SI3BEHHBIM KOJIHU-
oM (SIK) u 310poBbIx 106poBobues (3/): A — KOIMYECTBO BBIABICHHBIX OINEPATUBHBIX TAKCOHOMHIYECKIX
eJINHUI] B KUIIeYHOM MHUKpo6uoMe mnaimeHToB ¢ K m 310poBbix m06poBosibiieB; b — wungekc IllenHoHa;
B u T — pona Gakrepuii ¢punorunos Actinobacteria,/ Proteobacteria u Firmicutes/Bacteroidota; ]I — ux
COOTHOIIIEHNE B KHUIIEYHOM MHUKpo6uome; *** p < 0,005; **** p < 0,0001

coiictBamu 1o cpaBhenuio ¢ JIIIC Gakrepuit duio-
tuna Bacteroidota [13, 14].

[Tosbiienne mpejcraBiennocTu GakTepuii  (husio-
tuia  Proteobacteria XapaKTepHbBI TTPU3HAK
B3K [15], npuuem camble HM3BeCTHbIE Mpe/ICTABUTE-
Ju rporeobakTepuii, acconuupoBannbie ¢ AK u 6o-
nesupto KpoHa, ato aaresmBHO-mHBaswBHBbIE E. coli.
Kumeunpie Gakrepuu, NpuHaIeKamme K (UIOTH-
ny Firmicutes, 061anaior crioco6HOCTBIO K CUHTE3Y
6OJIBIIIOTO CIIEKTPAa MeTaboJUTOB, HanboJiee BasKHbIM
U3 KOTOPBIX sBJIsieTCsl OyTHPAT, a TAaK)Ke CIOCOOCTBY-
10T MEPEHOCY CBOOOHBIX JKUPHBIX KHUCJIOT K MUTETHU-
AJbHBIM KJEeTKaM KuineyHuka [16].

Ouenxa npedcmasieHHoCmU KUWEYHbLY

baxmepuii, npodyyupyrouwux KKK

B kask10ii 13 06ceI0BaHHBIX TPYII ObLI TIPOBEIEH
aHATM3 CyMMAapHOTO KoJindecTBa GAKTEPHil — IPOY-
nento KIKK. ¥ nanuento ¢ K 0bu10 BbIssBIEHO
CTATUCTUYECKW 3HAYNMOE CHIDKEHHe 0N OyThpar-
npoayuupylomux Gakrepuit (puc. 2A) Ha ¢one yse-
JINYEHUS IOJIU AIleTAT- U [IPOIHOHAT-TIPOAYIIPYIONIUX
Gakrepuii (puc. 2B u B).

Jlo cux mop HeT eAWHOTO MHEHUsST O KOPPeJsi-
UU  MEXKJIY KOJMYECTBOM OaKTEPHii-TIPOAYIIEHTOB
u cofepsKaHmeM MeTaboauToB. HacTh wucciemoBare-
Jiell TolaraeT, 4to He Bce (PEepMEHTBI, OTBETCTBEHHDIE
3a cuHTe3 MeTabGouTOB, KOAMPYIOTCS B OCHOBHOM

B TPyIIEe 370POBbIX A06pPOBOJbIEB (KOHTPOJIbHAS
rpynna). Mnpexc Hlennona y nanmentos ¢ AK co-
craBua 4,7 eJUHUILI [0 CPaBHEHWIO C 5,5 B KOH-
TPOJILHOU I'PYIIIIE, YTO TOBOPUT O CHUIKEHUY BUIOBOTO
pa3HooOpasnst W OJHOPOAHOCTH PACTPEIETeHNUs] K-
HIEYHOTO MHUKpoOuoMa y mnaruenToB ¢ AK, HecMorps
Ha 1o uTo ob6miee KommvectBo OTE y manmenTos ¢ AK
okasanoch Bbiie (puc. 1A u B).

Ananmus Merarenoma mnamuentoB ¢ K u 310po-
BBIX JIOOPOBOJIBIIEB 1O3BOJIUJ BbISIBUTH TIOBbIIIEHNE
npejcTaBiaeHHocTn Proteobacteria w CHUXEHWE 0TI
Actinobacteria B rpynine manuentos ¢ JIK no cpaBhe-
HHIIO €O 340poBbIMu po6poBoabiamu (puc. 1B u ).
Hapsiy ¢ ykazaHHbIMM U3MEHEHMSIMH B TPYIIIE Tia-
mnerToB ¢ SIK oTMewanoch CHIKEHWE TIPECTaBJIeH-
noctu Firmicutes w nosbiienne 1oau Bacteroidota
(puc. 1T u [I).

K dunoruny Proteobacteria npunamieskar tTakue
poabl, kak Escherichia, Enterobacter n Klebsiella,
KOTOPBIE SIBJISTIOTCSI YCJIOBHO-TIATOTEHHBIMU MUKPOOP-
raHu3MaMu, CrocOOHBIMY BbI3bIBATH Pa3BUTHE HH(EK-
IIMOHHOTO TPOIecca W BOCHAJEHUE MPU HAPYIIEHUH
HKOJIOTUYECKOTO PAaBHOBECHUST B KuIleuHuKe. Hammune
MIPOBOCIAJINTEIBHOIO  TOTEHI[HATA TPaMOTPUIIATE b-
HBIX OaKTepHii CBA3BIBAIOT C MPOJAYKIUEH JIUIIONOJIN-
caxapunos (JITIC), npuuem JITIC Proteobacteria o6-
JaaioT GoJsiee BBIPAKEHHBIMH TIPOBOCTIATMTETHHBIME
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reHoMe OaKTepWid, M BAKHO YUYUTHIBATD <ILJIA3MU-
nom» (or amra. plasmidome) [17]. B 1o ke Bpems
B psjie paboT ObLIO TOKA3aHO, YTO KOJMUYECTBO Gak-
tepuii — mnpoaynentoB KKK mpsmo xoppenmpyer
c ux cojep:kanueM B kajne [18, 19]. YuureiBag sto,
MOKHO TPE/IoJararh, 4to AeduiuT OyTUpaT-Tpoy-
IMUPYIOMNX OaKTEPUI MOKET MPUBECTH K HEIOCTATKY
npoaynupyeMoro OyTupara, 4Tto, B CBOIO OYepejlb,
MOJKET CIIOCOGCTBOBATD TMOBBIIMIEHUIO TTPOHUIIAEMOCTH
CJTM3UCTON OGOJIOUKN KHITEYHWKA, TPAHCIOKAIMN Ta-
TOTEHHOW MUKPOOUOTHI U TOJAEPKAHUIO CHCTEMHOTO
Bocnanenusi, xapakrepHoro ansgs B3K [20]. Kpome
TOTO, WCCIEA0BATEISIME OblJa TTOKa3aHa KOPPEJIsIIIHs
MEX/y CHIDKEHHEM JOJTU TTPOAYIEHTOB OyTHpara u co-
KpateHneM uucaa Gakrepuii-meranorenos npu B3K;
METAHOTEHbBI YTUJINUZUPYIOT 00pasyoluecs B mpoiecce
depMeHTAIINN TTATIEBBIX BOJIOKOH BOJOPO M JHOKCH/T
yrJiepojia, CHHTE3UPYsT U3 HUX METaH, YTO 3HAUYUTEJb-
HO COKpaiiaer o6muii o6beM Ta3oB B Kuteunnke [16].

B Hamrem uccsiefoBanuy B rpytire naiuerTos ¢ AK
6aKTepun-MeTaHOTeHbI ObLIN JETEKTHUPOBAHbI C MEHb-
1€t YacTOTO! MO CPABHEHWIO ¢ KOHTPOJIBHON TPYTINOi
(mpomayieHTsl MeTana ObLIN BBISIBJIEHBI TOJIBKO y 16 %
marmenToB ¢ AK mo cpasHenunio ¢ 36 % MalMeHTOB
B KOHTPOJIBHOM IPYIIIE); CPeAu TeX, Y KOro ObLIM BbI-
SIBJICHBI METAHOTE€HbI, Me/IMaHHble 3HAYEHUS COCTABU-
au 0,0041 B rpynme narnuentos ¢ AK u 0,0018 B kon-
tposbHoii Tpymme (p = 0,02).

B rpynmne namuentoB ¢ K nosbiiena jjoss 6akre-
puilt — npoayueHTos anerara u npornnonata (puc. 2B
u B), 4ro, BEPOATHO, MOXKET COIPOBOKAATHCS IIOBBI-
nmeHneM cojep:kanus JaHHbix KKK B kunmeunmke.
[Ipu aToM B HEKOTOPBIX paHee OMyOTMKOBAHHBIX Pa-
6otax y manuenToB ¢ AK orMeyeHO CHIKEeHUE YnCTIeH-
HOCTH OCHOBHBIX OGaKTepuil — IPOAYIEHTOB alerara
n npormonara [21]. Takas BapuaGesbHOCTb MOKET
ObITH  CJIEJICTBUEM  TOMYJSIIMOHHBIX  0COOEHHOCTEN

uccyelyeMoil TPYIbl, OTPAKEHWEM WX IIHIIEBBIX
MpeINoYTeHnil, a Tak:Ke HeOOJbINOoNW BLIOOPKON IpyI-
bl namuenTos ¢ AK.

Ouenka dou Kuweunvlx 6axmeputl,

MeMabouuUpYIoUUx mpunmogpan

Meta6omuThl Tpunrodana MHOTOYHCJIEHHBI
U UMeIOT pas3HoHarnpasyieHHble APdexTbr Ha QYHK-
IIMOHUPOBAHIE OPTaHOB M CUCTEM YeJOBEKa. AHAIN3
KOJIMYecTBa OaKTepUil — MPOJYIIEHTOB OCHOBHBIX Me-
TaGosmtoB Tpuntodata (MHIO0MA U UHOJI-3-YKCYCHON
KUCJIOTBI) TIOKA3aJI TIOBBINIEHUE UX TIPEACTABICHHOCTH
B rpynne naruentos ¢ AK (puc. 3A u B).

Denosbl  cunTAOTCS HAMGOJEE ITUTOTOKCHYHBIME
MerabosutamMu tpuntodana [22], w moBbieHne unc-
JleHHOCTH GaKTepuii, MeTaboJn3npyonmx Tpuntodat,
MOJKET TPUBOJUTD K HAKOIJICHWO (DeHOJIA B KUIITEUHU-
Ke ¥ IOBBINIEHUIO PHUCKA MPOrpeccUpoBaHus 3aboJie-
BaHWA. B rpynme mammenTtoB ¢ AK Mbr He HabMO1AMH
CYIIECTBEHHOTO TIOBBIIIEHUS [0JU OaKTepHii, y4acTBy-
fommx B mpoaykimu genonos (puc. 3B).

Ouenka dou 6axmepuii, MOOUPUUUPYIOULUX

KeJunvle KUCJI0mol

Kak n B ciyuae ¢ metabosutamu Tpuntodana, Mo-
JUUIUPOBAHHDBIE JKEJTYHbIE KHCJIOTBI WUIPAOT BaXK-
HYIO poJib B (PYHKIIMOHUPOBAHNH KUIIIEYHNUKA: BJIUSIOT
Ha COCTaB KHIEYHONH MUKPOOUOTDLI, PETYJUPYIOT aK-
THBHOCTb MMMYHHON M HepBHOI cucreMbl (9HTEpab-
HOIl m meHTpambHON) [23, 24]. JKeaumble KHCIOTHI
CIIOCOGHDBI TIPOHUKATH Yepe3 reMaTodHIeaTnIecKuit
6apbep; OoJiee TOTO, yBeJUYEHUE KOJIMYECTBA IIHP-
KYJUPYIOIINX KETYHBIX KHUCJIOT B CBIBOPOTKE KPOBH
CTIIOCOOCTBOBAJIO TIOBBIINEHUIO TIPOHUIIAEMOCTH T'eMaTO-
aHIedasnyeckoro 6apbepa Ha JKMBOTHOM Mozesu [25].

Mpbr  onenHwm o0 GakTepuil, yYACTBYIONIUX
B IIpolleccax JIeKOHDIOTAIlUM, OKUCJIEHUs, 3SIHUMe-
pusanmu,  7-IeTHAPOKCUIMPOBAHUY,  dcTepuduKa-

1uu, I[eCy]Ib(baTaHI/II/I TIEPBUYHDBIX JKEJYHBIX KHCJIOT
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Pucynox 2. Cymmapnas [ojg OGakTepuil — TIIPOAYIIEHTOB KOPOTKOIEIOYEYHBIX JKUPHBIX KHUCJIOT B 00-

pasiax kajia namuentos ¢ AK u s3goposbix go6posoabues (3/1): A — GytupaT-npoaynupylonmue 6akrepuu;
b — amerar-upoxyuupyioinie 6akrepun; B — mpornuonat-poaynupyionie 6GakTepui; YKa3aHbl MeIHaHHbie
3nauenus u npouentusan 10 u 90; * pasnauuusa crarucrudecku 3Hauumbl, p < 0,05
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Pucynox 4. Cymmapuble gonm 6akTepuil, BbIsiBJeHHbIe B oOpasiax nanuentos ¢ K u 3goposbix go6po-
BostblieB (3/1): A — Gakrepun, MeTaGOMBNUPYIONNE JKEMUHbIE KUCJAOTBI; B — GakTepuu — MPOAYIEHTHI 110-
JuaMuHoB; B — Gakrepuu — NPOAYIEHTbI raMMa-aMUHOMACJISTHON KHCJIOTBI; YKa3aHbl MeMaHHble 3HAYEHUS

u nporertman 10 1 90; * p < 0,05

(ocHoBHBIE GaKkTepuu, MeTaGOIM3UPYIONINE SKETIHbIE
KHCJIOTBI, TpeJcTaBaeHbl B Tabiuue). Tak, y manm-
entoB ¢ SJK Hab/ogaercs CTaTUCTHYECKN 3HAYNMOE
MOBBITIIEHNE CYMMAapHOU JOM GaKTepwii, MeTaGoJn31-
PYIOIIMX >KequHble Kucaorsl (puc. 4A).

[l manentoB ¢ AK ObLn MOKa3aHbl MPOTHBOPE-
YUBBIE JJAHHBIE 110 KOJWYECTBY MEPBUYHBIX W BTOPHY-
HBIX JKeTIHBIX KHCJI0T B Kumreunuke [26]. C oxmoit
CTOPOHBI, M3MEHEHWe MeTab0Jnu3Ma JKETUHbIX KHC-
JIOT MOKET TPUBECTH K HApYNIEHWIO PeTyJSIuN JIo-
KaJbHON MMMYHHOH CHCTEMBI CIM3UCTON OGOJOUKH
KUIEYHNKA, HaApyIeHN0 (DYHKIIMOHUPOBAHUS K-
MIETHOTO 3MUTETNATHHOTO Oapbepa, YTO MOJKET CIO-
cOOGCTBOBATH TIO/JIEPIKAHUIO BOCHAJIEHUSI W PA3BUTHIO
ocnoxuennit B3K [27]. C apyroii croponbl, Takue
BTOPUYHBIE JKETUYHBIE KHUCJIOTBI, KaK yPCOAE30KCHXO-
JieBast KUCJIOTa, HAIIPOTUB, CHIDKAIOT PUCKU PAa3BUTHS
KOJIOpEKTAIbHOTO paka y maiuerToB ¢ AK [2]. Takum

0o6pasoM, [JIs1 TOHUMAHUSI MEXaHU3MOB BJIMSHUS
JKEJTYHBIX KHUCJOT Ha Pa3BUTHE BOCTAJEHUS HEOOXO-
JIIM JIeTAIbHBII aHAIN3 YPOBHSI BTOPHYHBIX JKEJTUHBIX
KHUCJOT W TPEACTaBIEHHOCTH OaKTepuil, OTBETCTBEH-
HBIX 32 UX CHHTe3, B o6pasiax namnuentos ¢ B3K.

Ouenxa doau baxmepuii,

nPOOYUUPYOUUX NOSUAMUHDL

Cpemut MeTaGOMUTOB, TPOAYIUPYEMBIX OaKTepHs-
MU B KHIIEYHUKE YeJOBeKa, IMOJTUAMHUHBI MPOSIBJISIOT
pasiuyHble moJie3Hbie 3(dEKThI, Takne Kak BIMSHUE
Ha yBeJUYEHNE TIPOJOJKUTENBHOCTH JKM3HHU, BOC-
CTAaHOBJIEHWE TIOBPEXIAEHHOW CIM3UCTON O0GOTOUKH
u GJIATONPUATHOE BJIMSIHUE HA KOTHUTUBHYIO (DYHK-
nuio [7, 28]. B To ke BpeMst n30bITOUHbBIE KOJUYECTBA
[OJMAMUHOB B ILTa3Me KPOBU XapaKTEPHbI [JIsT Heli-
PO/IETEHEPATUBHBIX U OITyXOJEBBIX 3a00JeBaHmil [29].
Y 310poBOTO uYes0BeKa OCHOBHBIMH MCTOYHUKAMU IIO-
JINAMWHOB SIBJISIOTCS KOMIIOHEHTDI TUTIA U KUTIEYHAS
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Mukpoo6uora. [TommaMuHbl, cCUHTE3UPYy€EMble KUIIEYHOM
MUKPOOHOTON B TOJICTOH KHIITKE, yY4aCTBYIOT B PETyJisi-
uu poaudepalumn anureanasbHbiX Kjaetok [30, 31].
IDYKapUOTHYECKIE KJIETKN TaKKe CUHTE3UPYIOT MOJIH-
aMUHBI: WH(MEKIUU 1 TTOBPEXKAEHUS IHI0TENNATbHBIX
KJIETOK TPUBOJSAT K aMHHOOKCH/A3-3aBUCHMOMY BbI-
CBOOOK/IEHNUIO CBOOOAHBIX MOJUAMUHOB U aAKTUBAILIMU
OKUCJTUTETHHO-KATAG0JNIECKUX TyTell U MOTYT ObITh
UCTOYHUKOM [OIIOJIHUTENbHBIX IOJInaMUHOB [32].

CBefileHUsI O TOM, KaK MHUKPOOPTaHU3MBbI B3anMO-
NeIiCTBYIOT APYT C APYTOM [IJIsl CHHTE3a TIOJNAMUHOB
B KUIIEYHUKE, OTPAHWYEHDBI; U3BECTHO, YTO OAKTEPUH
MOryT ObITb KaK HMCTOYHUKAMHU, TaK M TOTpeOuTesis-
mu mosimaMuHoB [33]. B pesysbrate kataGosmsmMa mo-
JIMAMUHOB GaKTepuaJibHbIMU (epMeHTaMu MOTyT 00-
PA30BLIBATHCS MEPEKUCH U MOJUAMIHOIPOU3BOHBIE
asb/leruibl, 06Ja1alolie IUTOTOKCUYEeCKUM JIeiCTBHU-
eM; TaKkXe TOJUAMHUHBI CIOCOOHBI Hecrennduaeckn
casbiBatbesa ¢ JJHK (teM caMbIM pery/mpyst ee Me-
mumposanne) n PHK [34—36]. B MozgenbHBIX 9KC-
nepuMeHTax ObLIO IOKA3aHO, YTO IPU BOCHATEHUH
KOMMeHcaIbHas Kuiiednas Gakrepust Bacteroides
fragilis Boiensier TOKCUH, CIIOCOGHBIN aKTHBUPOBATH
9KCIIPECCUIO CIIEPMUH OKCH/Ia3bl B AMUTEJNATHHBIX
KJIETKAX U MOBBIIIEHHYIO TEHEPAINIO PAJAUKAIOB KUC-
Jgopoza [37]. B HameMm wucciejloBaHUM B TPYTIIE Ta-
menros ¢ AK nosst B. fragilis cocrasuna 0,00187 +
0,00440 u Gbura B 3 pasa BbIllie O CPABHEHUIO € COOT-
BETCTBYIOIMMH [OKA3aTEISIMI B KOHTPOJIbHOM I'PyIIne
(0,00063 + 0,00200).

KiioueBble BUbI MUKPOOPraHU3MOB, OTBETCTBEH-
Hble 32 CHHTE3 TOJMAMUHOB B KUIIEYHUKE, MPE/ICTaB-
JsieHbl B Ta6smite. Mbl OGHAPYKUJIU CTATUCTHYECKU
3HAUYMMOE TOBBINIEHNE O GakTepuii — TPOJY-
LIEHTOB IoiuaMuHoB y mamuentoB ¢ SAK (puc. 4B).
MOo3KHO TIPE/IOIOXKUTD, YTO Takue (PaKTOPhI, KaK BOC-
najieHre B KUIIEYHWKE U IOBbIIIeHHe [0 OGaKre-
puil — TPOAYIEHTOB MOJUAMIUHOB, MOTYT TPHUBECTH
K u30bITKY mosnaMuHOB. HesaBucuMo OT MCTOYHMKA
MOJMAMIHOB, OGAKTEPUATIBHOTO OHU MPOUCXOKIECHUS
WM BbICBOGOJMBIIMECS U3 IMOBPEXIEHHBIX KJETOK,
OHM MOTYT OKa3bIBaTh ITUTOTOKCUYECKOE JIefCTBIE
HA SIUTEJNAIbHDbIE KJIETKH CJIU3UCTOW OGOJIOUKH KH-
NIEYHUKA, 3aIyCKasl IUKJI MATOJOTMYECKUX MPOIECCOB
[38]. Mmerotuecst Ha CerOAHSANTHUN JeHb JUTEPATYP-
Hble JIAaHHbIE HE TIO3BOJISIOT C OMPEeJeHHOCThIO CKa-
3aTh, KAKOIl NCTOYHUK TTOJIMAMUHOB BBICTYIIAET B POJIH
MEePBOHAYAJILHOTO TpUTTepa. boJiee TOro, MpeArnoso-
JKUTEJIBHO IUTOTOKCUYECKOE [IeHiCTBUE OKA3bIBAIOT
He CaMU TIOJMAMUHBI, & UX TPOM3BOJHbBIE, 0COOEHHO
B COUYETAHWH C y)Ke UMelouMcs BocnaseHuem [39].

Ouenka doau 6axmepuii, npodyuyupyrouux T’AMK

Mbl BbIIBUJIN CTATUCTUYECKU 3HAUYMMOE IOBBIIIe-
Hue Jjoau 6akrepuii, mpoayrupyomux TAMK, y narm-
enroB ¢ SIK (puc. 4B). Bakrepuu npoussogar TAMK
13 L-ruryTaMMHOBOH KHCJIOTBI ¢ MOMOIIBIO (pepMeHTa
raytamaraekap6okcuiaser [40]. Bompoc o Tom, cBsiza-
"Ha ju TAMK c¢ BocnasienneM B KHUIIIEYHUKE, OCTAETCSI
JICKYCCHOHHBIM. Tak, B HEKOTOPBIX JINTEPATYPHbIX
NCTOYHWKAX nMeercs wHbopmarms o ToM, uto TAMK

MOZYJIUPYEeT MHOTHEe (PYHKIIMU KUIIEYHUKA, BKJIOYast
motopuky sKKT, cexkpernuio KuimeyHoro coka, BHUC-
L[EPAJIbHYIO UYyBCTBUTEIBHOCTb, (DYHKIMH KHUIIEYHO-
ro Gapbepa, a TakKe y4acTByeT B Pa3BUTHU BOCIIA-
JileHust KurredHoi crenku [41]. Hanpumep, Gakrepust
B. adolescentis 4—2 strain, BblieJeHHAs U3 KUIIEY-
HUKa 3/I0POBbIX JIIOJIel, B YCJOBUSX in 0itro Tpo-
m3pomut g0 415 MM T'AMK [42]. Oxgnako ocraercs
HesicHBIM, crniocoOctByer i TAMK Bocnasennio Ku-
NIEYHWKA WJIN yMeHbiiaer ero [43]. B wcciaenoBanmm
X. Ma et al. Gbuta BbIsIBJIEHA MTPOBOCTATUTETbHAS
posb TAMK npu AK [44]. TAMK unru6upoBasia mpo-
sudepanuio SMUTENTNATBHBIX KJIETOK TOJCTONH KHUIIKU
n cnocobcTBoBasa ux amonrtody [43]. Kpome Toro,
IF'AMK mogaBisiia sKCIpeccuio OeJKOB MIOTHBIX KOH-
TAKTOB U CEKPEINI0 MYIIMHA TIPU HKCIIEPUMEHTATHHOM
kosinte. PesynbraTor uccienoBanuit [43, 44] nokasbl-
BafoT, 4yTo B Mozean AK B pesynbrare CBS3bIBAHUS
F'AMK c penienitopom GABAA Hapyiaercss cTpyKry-
pa KUIeyHoro 6apbepa, YTO MOKET MPUBOJIUTH K WH-
Ba3WK KHUIIEYHBIMU GAKTEPUSIMU M BOCHATHTETbHOMY
MOBPEXKJICHUIO KHUIEYHOW CTeHKH. TakuM o6pasoM,
MOBBIIIIEHNe YNUCTEHHOCTH OGAaKTepHil — MPOLYIIEHTOB
IF'AMK y marmmentoB ¢ AK Moxker okasbpiBath HebJIa-
rOTPUSITHOE BO3/IelicTBUE HA (DYHKIMOHUPOBAHUE KHU-
NIEYHUKA W TPeOyeT NaTbHENIIero n3ydeHus.

Ouenka dou myyun-dezpaoupyrouux 6axmepuii

N36biTOuHOE paciienienne MyImHa MOXKET Hapy-
HIUTH 1[EJIOCTHOCTH MYI[THOBOTO CJIOSI CJIM3KCTOI 060-
JIOUKH, OOJETYNTHh MPOHUKHOBEHUE OaKTepwii W UX
AHTUTE€HOB K JMHUTEJNATbHBIM KJIETKAM U KJIeTKaM M-
MYHHOI CHCTEMbI KUIIEYHUKA W TAaKUM 00PAa3oM CITPO-
BOIIMPOBATh WM YCYTyOUTb WMEIOIINeCs BOCIAINU-
TesbHbIE u3MeHeHus [45]. B rpynme namumenTtos ¢ AK
Mbl HAOIIOAAJIN CTATUCTUYECKHN 3HAYMMOE TOBbIIIEHNE
o GakTepuil, acCOIMMPOBAHHBIX C pacIeTieHueM
myrmaa (puc. SA).

[ToBbiienne oM MYIUH-JETPaAUPYIONX GaKTe-
puit y manuentoB ¢ K Moxer crmoco6cTBOBAThH T0-
BBIIIEHWIO MPOHUIAEMOCTH CJU3UCTOH OGOJOUYKH KH-
IIEYHUKA, KOTOpas, B CBOIO OYepelb, MOXKET ObITb
CBSI3aHA C AKTUBHOCTBIO WM MPOTPECCHPOBAHUEM BOC-
naJjuTesbHOro mpoiecca [46, 47].

Ouenka 0oau caxapoiumuueckux baxmepuil

K caxaposutudeckum O6aKTepHsIM OTHOCSIT OYEHb
MIMPOKUIT KPyT GakTepwuii, 06Jaaf0NMX ABYMS OCHOB-
ueivu Tunamu gepmentos CAZymes (Carbohydrate-
Active Enzymes): TIUKO3UI-THAPOTA3AMU U TIOJIHCA-
Xapu/-Ja1a3aMu, KOTOPbIE PACHIEIISIOT TJINKO3UIHbIE
CBS3M MEX/Y YIJIEBOJAAMU WJIU MEXIY YIJIEeBOIOM
u HeyrieBoaHbIME rpynnamu [48]. Bacteroidota ko-
qupyior Goabme CAZymes, deM OakTepuH APYTHX
dunorunios: Haupumep, B. thetaiotaomicron, no-
MUHHUPYIONUI TPEACTABUTENb MUKPOOMOTHI JHCTATh-
HBIX OT/IEJIOB KUIIEYHUKA YeJOBEKa, COAEPIKUT 6osiee
261 TimKo3uA-THAPOTA3 W TMOoJaNcaxXapua-imnas. Kpome
toro, Bacteroidota copepskar TeHbl, KOAUPYIOIIe
cyJsbdaTasbl U CBSI3aHHbIE C HUMU aKTUBHbIE (hepMeH-
TBI, KOTOpble MMEIOT pelnaiolee 3HaueHue s dep-
MeHTaINN CyIb(aTHPOBAHHDIX TOJMCAXAPUIOB, TAKUX
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Pucynox 5. Vsmenenne unciaennoctu MynuH-gerpagupyommx (A), caxapomutnueckux (B) u nporeosm-
mnueckux (B) Gaxrepwii y maruentos ¢ sisBennbiM kosmtoM (SIK) u 3poposbix go6pososbies (3/1); nanube
IPe/ICTaBIEHDb B Bujie GOKC-IIOTOB C yKa3aHWeM MeIWaHHbIX 3HaueHuil u mporentuiaeir 10 m 90; * p < 0,05;
**% p < 0,001

KaK MYIIMH ¥ TJUKO3aMUHOTJIMKAHb! causu [48]. Dto
JIa€T UM BO3MOXKHOCTb PACHIEIIATh MIMPOKHIT CIEKTP
MUIIEBBIX ¥ MOJYYEHHBIX OT XO3gMHA MTOJIMCAXapH/I0B.
Bakrepun dunorunos Firmicutes n Actinobacteria,
mo-BUANMOMY, 6oJiee CIeNnaan3upoBaHbl U MPE/IO-
YUTAIOT Pe3epBHbIE MOJUcCAXapu/Ibl pactenuit [48].
[Ipu depmentanuu nosucaxapugoB OGakTepusiMu 06-
pasytorca KJKK (auerar, mpomnmonar m GyTtupar),
CMeIlIaHHble Ta3bl (COZ, MeTaH U BOAOPOX), JaKTaT,
dgopMuar, 9TaHONT U BbIIEJNSIETCS HEKOTOPOEe KOJH-
yectBo Tema [49]. KoHieHTpamuss u COOTHOIIEHNE
KKK npsimo mponopiiroHaabHbl KOJUYECTBY Helepe-
BapUBaeMbIX IOJUCAXAPUIOB, UMEIONIMXCS B PallioHe
U TIOCTYTAIONINX B TOJCTYIO KHUIITKY.

B rpynmne narmuentos ¢ AK 6bL10 BBISBIEHO cTaTH-
CTUYECKHM 3HAYMMOE CHUKEHHE J[0JIU OCHOBHBIX caXa-
poIUTHYECKUX GAaKTEPUil IO CPABHEHUIO C KOHTPOJIb-
HOl Tpymmoii 310poBbIxX go06poBoabies (puc. 5B).
CHUKeHUe  TIPeJICTABJEHHOCTH  CaXapOJUTUYECKUX
GaKTepuii B KHUIIEYHOM MHUKPOOMOME TIAIUEHTOB CO-
rJacyercsi co CHIDKEHHEM 0 OaKTepuii, MPOAYIIN-
pytomux Oytupar (puc. 2A), KOTOpble TaKKe OTHO-
CATCS K TPYIIE CaXapoJUTHIeCKX GaKTepuil.

Ouenka dou npomeosumuueckux 6axmepuil

M3BecTHO, YTO aKTHUBHOCTh GaKTEPUATBHBIX MTPOTE-
a3 B KUIIEYHNKe Yy TaruenToB ¢ JAK nosbimena n, Bo3-
MOJKHO, SIBJISIETCST OJTHUM U3 (haKTOPOB, CIIOCOOCTBYIO-
mux pazsutuio Bocnanenus [50, 51]. Uccaenosanus
C BKJIIOYEHHMEM IIAIlMeHTOB M3 TPYII PUCKA PA3BUTUS
AK mokazanu, 4To Takoe TOBbBIIIEHHE HaOJI0/1aeTCsT
ake 0 MOABJIEHUS CHUMIITOMOB 3a00JieBaHud. ITO
MO3BOJISIET PACCMATPUBATD MPOTEOJIUTUYECKYIO aK-
TUBHOCTH (DEKATbHOTO MaTephaja B KayecTBe HEWH-
Ba3MBHOTO OGHOMapKepa BOCIAJEHUST ¥ BO3MOKHOTO
HazHayeHWs] WHTUOUTOPOB MPOTEa3 B TepaleBTHYe-
ckux 1essax [52]. B nameii Bei6opke naimenTos ¢ AK
Mbl OOHAPY KWW TOBBIIIEHUE JIOJU TPOTEOTUTHYE-
ckux Gakrepuii (puc. 5B).

3akaoueHue

BszaumocBsizp jaucOanaHca KUNIEYHOTO MUKPOGUO-
Ma ¥ OGaKTepHaJbHBIX MeTa0OJUTOB C IOBbIIIEHHEM
MPOHUTIAEMOCTH  CIM3UCTOR  OGOJIOUKH  SHAOTEJHS
U aKTUBHOCTBIO BOCIAJEHUS B KUIIEYHUKE OCTAETCS
CYIIECTBEHHON Tpo0aeMoii U 06CYyK/IaeTcsi BO MHO-
rux paborax [53—56]. Mbl BbIsgBU/IM, 4TO B 06pasiiax
nanuentos ¢ SIK mosbmmensr goam 1) mporeomTide-
ckux Gakrepuii, 2) Gakrepuii — MPOAYLEHTOB MHIOJIA,
3) MHIOJ-YKCYCHOU Kucaothl, 4) deHoma, 5) mosm-
amunoB, 6) TAMK, 7) Gakrepuii, MeTaGonsupyio-
MIUX JKETUHBIE KUCJAOTBI, U 8) MyIMH-IETPaJNuPYIONHNX
Gakrepuii. IloBblllleHrEe IIPEACTABJECHHOCTH JaHHBIX
GakTepuii MoOKeT ObITb OTPa’KEHUEM AKTUBHOIO pac-
IernieHnst GeJKOBBIX CyOCTPATOB B KHUIIIEYHUKE Y TIa-
mneaToB AK. B To e Bpemsa mons caxapoimTmye-
CKUX GaKTepUil U MPOAYIEHTOB OyTHpaTa y TMallueHTOB
¢ AK, nao6opor, cumkena. Cxoxxue namMenenus: ObLiu
[MOKa3aHbl B 6UOINTAaTaX CJAU3UCTON OO0JIOYKU TOJICTOIL
KUMmKN manreHToB ¢ K, B3ATBIX B yuyacTkax Ham-
6OJIBIIIEr0 BOCIHAJEHUSI, HPU 3TOM aBTOPbI BbISIBUJIN
CHIDKEHIE TI0Ka3aTelell MHTEHCUBHOCTU YTJIEBOIHOTO
U HYKJEOTHJHOTO OO6MeHa Hapsy € MOBbBIIIEHUEM JIU-
IIITHOTO U aMUHOKHUCJIOTHOro oOMeHa [57].

Pa6orbl 1OCHEAHUX JIET CTaBAT 110J] COMHEHUE
npejcraBienre 00 WJIEHTUYHOCTH MHUKPOOHOIO CO-
cTaBa KHIIEYHHKA Yy IAlIMEHTOB HPHU TOTAJbHON/ jie-
BocTOpoHHEN (opmax 3aboseBanusi. B padorte 2025 T.
ObLIO TI0Ka3aHO, 4YTO coolbuiectBo Firmicutes TecHO
CBSI3aHO MMEHHO C AMCTAJTbHBIM KOJUTOM, B TO BpeMsI
kak Lactobacillus spp. accorunpoBanbl ¢ OGIIHPHbBI-
mMu dopmamu (MAHKOJUT ¥ TOTAJbHBII KOJUT), CO-
o6iectBo E. coli, HaIpPOTHB, MOBBIINIEHO NPU BCEX
dopmax oamrakroBo [58]. [Ipu ToTambHOM MOpaskeHun
Hab/0am0ch 60Jiee BBIPAKEHHOE CHUIKEHNE YHCJIEH-
Hoctu Faecalibacterium prausnitzii w Roseburia,
YTO  KOPPEIUPOBATIO €  IUIOMIAAbI0O  BOCIHAJEHUS
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Tabauua. TakcoHoMuueckue eMHUIbI GAKTEPUil, OTBETCTBEHHBIX 32 MeTaG0IU3M WIN CUHTE3 (PYyHK-
IMOHAIBHO BasKHBIX coeguHennii (COCTaBIeHoO Ha OCHOBAHUN JIMTEPATYPHBIX JAHHBIX, YIIOMSHYTBIX B TEK-

cre craTbi, 1 6asbl ganubix KEGG) [12]

Mera6oaut

Baxkrepuu-npoayneHTsl

Byrtupar

Ruminococcus, Eubacterium, Butyricicoccus, Butyrivibrio, Faecalibacterium, Roseburia,
Oscillospira, Coprococcus, Anaerostipes, Subdoligranulum, Bifidobacterium, Lactobacillus,
Clostridium, Lachnospira, Acidaminococcus, Megasphaera, Butyricimonas, Flavonifractor,
Odoribacter, Eubacterium hallii group, Eubacterium oxidoreducens, Eubacterium ventriosum,
Eubacterium xylanophilum, Eubacterium eligens, Gemmiger, Fusobacterium, Peptostreptococcus.
B cayuae cunresa Gytupara u3 GeJKOB/aMUHOKUCIOT UMEIOT 3HAYECHUE CJEMAYIONHe GAKTEPUIL:
Intestinimonas AF211, Clostridium limosum, Fusobacterium spp., Acidaminococcus fermentans,
Clostridium sporosphaeroides, Clostridium symbiosum, Peptostreptococcus asaccharolyticus,
Porphyromonas gingivalis u Clostridioides difficile

Arerar

Bacteroides, Bifidobacterium, Prevotella, Ruminococcus, Clostridium, Streptococcus, Lactobacillus,
Veillonella, Akkermansia, Alistipes, Dorea, Blautia, Actinomyces, Coprococcus, Enterococcus,
Eubacterium hallii group, Eubacterium, Eubacterium oxidoreducens, Rikenellaceae RC9,
Eubacterium fissicatena group, Peptostreptococcus

[Iponmonat

Bacteroides, Dialister, Veillonella, Roseburia, Prevotella, Akkermansia, Anaeroplasma, Cloacibacillus,
Rikenella, Eubacterium hallii group, Rikenellaceae RC9, Coprococcus, Ruminococcus, Phascolarcto-
bacterium, Salmonella, Propionibacterium, Anaerovibrio, Selenomonas, Blautia, Anaerostipes

Nupon

Bacteroides, Lactobacillus, Streptococcus, Escherichia coli, Clostridium

Wupon-3-ykcycuast

Bacteroides, Bifidobacterium, Clostridium, Escherichia coli, Eubacterium, Parabacteroides,
Peptostreptococcus, Proteus vulgaris, Paracolobactrum coliforme, Achromobacter liquefaciens,

Clostridium spp.

Knenora Bacteroides spp.
CxkaroJut Lactobacillus, Bacteroides, Clostridium spp.
Lactococcus lactis subsp. cremoris, Lactobacillus lactis subsp. lactis, Lactobacillus plantarum
CepoToHUH (FI8595), Streptococcus thermophilus, Escherichia coli K-12, Morganella morganii,
Klebsiella pneumoniae, Hafnia alvei
Kunypenun Bifidobacterium infantis
Clostridium (B snaunrensuoii crenenun Clostridium sporogenes), Ruminococcus
Tpunramun N ; ; .
(B 3HauuTenbHON crenenn Ruminococcus gnavus), Blautia, Lactobacillus
DeHOMDI Escherichia coli, Proteus spp., Streptococcus faecalis, Bacteroides fragilis, Fusobacterium,

sKesunble KUCIOTDI !
Peptostreptococcus, Ruminococcus

Alistipes, Bacteroides, Bifidobacterium, Clostridium, Escherichia, Eubacterium, Lactobacillus,

Bacteroides, Fusobacterium, Bifidobacterium, Lactobacillus fermentum, Lactobacillus salivarius,

1lommamuHb! Lactobacillus vaginalis, Pediococcus, Streptococcus, Escherichia coli
Tamna- Lactobacillus, Bifidobacterium, Bacteroides, Streptococcus, Lactococcus, Dorea, Parabacteroides,
aMUHOMAaCAgHas C .
Alistipes, Ruminococcus
KHUCJIOTA
My L Akkermansia, Victivallales, Actinomadura, Actinomyces, Bifidobacterium, Streptacidiphilus,
erpa }II/IH - Streptomyces, Alistipes, Alloprevotella, Bacteroides, Fermenitomonas, Parabacteroides, Prevotella,
A %aiTngHm Phocaceicola, Abiotrophia, Blautia, Enterococcus, Paenibacillus, Ruminococcus, Streptococcus,
p Viridibacillus, Klebsiella, Mixta, Serratia, Enterobacter
Lactobacillus, Enterococcus, Anaerostipes, Blautia, Roseburia, Bifidobacterium, Dorea,
Caxaposaurudeckue |Parabacteroides, Ruminococcus, Slackia, Turicibacter, Paraprevotellaceae; Archaeal genus
GakTepuu Methanococcus, Saccharolytic genera Bacteroides, Coprococcus, Dialister, Megamonas,
Oscillospira, Colinsella, Succinivibrio, Brenneria
ITporeosnuruueckue | Desulfovibrionaceae, Erysipelotrichaceae, Peptococcus, Peptostreptococcus, Bacteroides,
GakTepuu Clostridium, Propionibacterium, Fusobacterium, Streptococcus, Lactobacillus

causucroii [59]. CoBpeMeHHble JaHHbBIE HOITBEPIKIA-
0T, YTO TepAaIisi, B YACTHOCTH TJIIOKOKOPTHKOCTEPOU-
JIbI, HE TIPOCTO MOJABJISIET BOCIAJIEHNE, HO M aKTUBHO
«IreperactpanBaeT> Mukpo6uoM [60, 61]. Bosee Toro,
IPE/IIOJNAraeTcss, 4YTO MHUKPOOHOTA aCCOIMUPOBAHA
C PUCKOM penuanBa; ObLIO MOKA3aHO, YTO ITAIHEHTHI
C HU3KUM MHKPOGHBIM paszHoo6pasueM U BBICOKOIl J0-
seit Bacteroides na MOMeHT peMuccHU HMeOT Goiee
BBICOKHIT PUCK o6ocTpeHusi B OyyieM [62].

[lanbHeiilee u3ydyeHne KUIIEYHOIO MUKPOOHOMA
TpeOyeT MPOBEJEeHNS KOMILIEKCHOTO MYJIbTHOMUKC-
HOTO MCCJIe/IOBAHUS, BKJIIOUYAIOIIEr0 MeTareHOMHDIH,
MeTaGOJIOMHBINT 1  METAaTPAHCKPUIITOMHbBIN aHaJH-
3bl, ¢ 006513aTeJTbHBIM YyYeTOM Teparuu, JOoKajIu3a-
UK KOJUTA U TOTO (haKTa, YTO COCTAB MUKPOOHMOTHI
BapbUPYeTCcss B 3aBUCHUMOCTU OT KOHKPETHOTO OT/ie-
Jla KUIIEYHUKA, U3 KOTOPOTO MPOU3BOAUICS 3a60p
6uoMarepuaJa.
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Aim: to study the composition of the intestinal microbiota in patients with ulcerative colitis, focusing on its ability
to produce functionally important metabolites.

Materials and methods. A metagenomic analysis of stool samples from patients with ulcerative colitis (n = 18)
and a control group of healthy volunteers (n = 47) has been done using 16S ribosomal RNA sequencing.

Results. We observed decreased diversity in the gut microbiome of patients with ulcerative colitis; the Shannon
index was lower in this group, indicating an uneven distribution of taxa compared to healthy volunteers. There were
disproportions in the main phylotypes: a decrease in the proportion of Actinobacteria and Firmicutes, alongside
an increase in Proteobacteria and Bacteroidota. We suppose that intensive protein and amino acid degradation
could occur due to an increased proportion of proteolytic bacteria and bacteria producing indole, indole-acetic acid,
phenol, bile acids, polyamines, and GABA in the intestines of patients with ulcerative colitis. Additionally, an increase
in mucin-degrading bacteria was detected. On the contrary, the proportion of saccharolytic bacteria and butyrate
producers decreased in patients with ulcerative colitis.

Conclusions. Patients with ulcerative colitis exhibited an imbalance in their intestinal microbiota composition,
with increased proportions of bacteria involved in protein and amino acid metabolism and decreased saccharolytic
bacteria, including butyrate producers.

Keywords: gut microbiome, ulcerative colitis, metabolites
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AHann3 metabonnyeckoro norTeHuunasna Kmme4yHoro MVIKpOGI/IOMa

Yy nauuneHToB C 43B€HHbIM KOJIUTOM B Pecny611v|Ke TaTapCTaH

J1.A. Apcnan', P.C. TamboBugesa’, E.A. Bynbirnna', P.X. ®ap3anees’, A.I. MapTbsaiHoBa', T.B. Mpuropbesa’,

C.P. AbpynxakoB'?, A.A. Puzearos'?, P.P. Mudtaxosa', A.Il. a6aynxakosa'*

T PraAOY BO «KasaHckuii (lNpuBomxckuii) penepanbHbivi yausepceuteT», KasaHb, Poccuiickas denepauysi

2 re0Y BO «KasaHckuii rocynapCTBEeHHbIM MeANLMHCKWUI YHUBEPCUTET» MUHUCTEPCTBA 340aBOOXPaHEHS
Poccuiickon Peanepaunn, KazaHb, Poccuiickas denepauyisi

3 Akapgemusi Hayk Pecrniybnvkn TatapctaH, KazaHb, Poccuiickas Penepaums

Llenb: oxapaktepm3oBaTb COCTaB KMLLEYHON MUKPOOMOThLI MALMEHTOB C A3BEHHbLIM KOJIUTOM C MO3MLUM CMOCOOHO-
CTU MUKPOBKMOMa K MPOAYKLMN QYHKLMOHANbHO BaXXHbIX METabO0NTOB.

Martepuanbl 1 metopbl. [poBeaeHO MeTareHOMHOe wuccnegoBaHne 00paslLoB Kana MnauMeHTOB C S3BEH-
HbIM KONMTOM (N = 18) M KOHTPOJIbHOWM FPyMMbl 300POBLIX A0OPOBONLLEB (N = 47) C UCMONb30BAaHMEM MeTOoAa
16s-cekBeHnpoBaHus bakTepuanbHo pPHK.

Pe3ynbratbl. Y NauMEHTOB C S3BEHHbLIM KOJIMTOM BbISIBIEHO CHUXEHME nHaekca LLleHHOHa, 4TO oTpaxaeT HEO4HO-
poAHoe pacrnpeneneHne TakCOHOB B KMLLIEYHOW NOMNyAsLMM No CPaBHEHMIO CO 340P0BbIMY A0OPOBObLAMN. Bblno
BbISIBNIEHO N3MEHEHWE A0eN OCHOBHbIX GUAOTUMNOB: CHVXeHne aonu Actinobacteria vi Firmicutes npy NoBbILLEHWN
npencrtaBneHHoCTn Proteobacteria  Bacteroidota. B rpynne naunmeHToB C 9S3BEHHbIM KONUTOM OTMEYaETCS MOBbI-
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LLIEHME A0 MPOTEONINTUYECKMX BakTepuii, 6akTepuin — NPOAYLIEHTOB NHA0NA, UHAON-YKCYCHOW KUCNOThbI, heHona,
XeNYHbIX KUCNOT, nonnamuHos, FAMK (oTpaxatoLmx MHTEHCUBHYIO Aerpagaumnio 6e1K0B M aMUHOKMUCIIOT) U MyLIMH-
nerpaguvpyoumx 6aktepuia. Jlons caxapoamtuiyeckux 6aktepuii n npoayLeHToB byTuparta y naumeHToB C SI3BEHHbLIM
KOJIUTOM, HA0OOPOT, CHMXKEHA.

BbiBOAbI. Y NauMEHTOB C I3BEHHLIM KONUTOM HabntoaaeTcs ancbanaHc cocTaBa KULWEYHOW MUKPOOUOTHLI C NMOBbI-
LLIEHMEM NPeacTaBIEHHOCTM 6aKTepUiA, yHacTBYIOLLMX B METAO0ONN3ME BEJIKOB 1 aMUHOKUCIIOT, Y CHUXEHMEM 0N
caxaponnTUYeCKx 6akTepuii, B TOM YUCTE CUHTE3UPYIOLLMX ByTUpaT.

KnioueBble cnoBa: KMLLEYHbI MUKPOOMOM, A3BEHHbI KONUT, METaboNNTbI

KoHdnukT HTEepecoB: aBTopbl 3as8BASIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

duHaHcupoBaHue: paboTa BbINOJIHEHA 32 CYET CPeAcTB cybecuamu, BolaeneHHoli GrAQY BO «KasaHckuin (Mpu-
BOJIXXCKWUI) penepasnbHbI YHUBEPCUTET> [J1S BbINOJIHEHUS FTOCYAAPCTBEHHOIO 3a4aHns B chepe Hay4yHoM OedTenb-
HocTu (MpoekT Ne FZSM-2023-0011).

Ansa uutupoBanusa: Apcnat J1.A., Tambosuesa P.C., BynbirnHa E.A., ®apsanees PX., MaptbaHoBa A.I., Mpuropeesa T.B., A6ayn-
xakoB C.P., PnzsaHoB A.A., MudTtaxosa P.P., lfabaynxakosa A.l. AHann3 mMetabosiM4eckoro noTeHuuana KMwe4Horo Mmkpobrnoma
Y NaLMEHTOB C I3BEHHbIM KONMTOM B Pecnybnuke TatapcTaH. POCCUINCKMIA XXypHAN raCTPO3HTEPOJIONMM, renaTosiorim, KOJIonpoK-

Tonoruu. 2026;36(2):83-95. https://doi.org/10.22416/1382-4376-2026-36-2-83-95

Introduction

Inflammatory bowel diseases (IBD), in-
cluding ulcerative colitis (UC) and Crohn’s
disease (CD), are complex immune-mediated
inflammatory diseases of the gastrointestinal
tract (GIT) evolved as a result of interplay
of genetic susceptibility, environmental fac-
tors, and gut microbiota dysbiosis. UC spe-
cifically features chronic inflammation of the
colonic mucosa, invariably involving the rec-
tum; inflammation is typically confined to
the mucosa and diffuse in nature [1]. Despite
numerous metagenomic studies characteriz-
ing microbiota dysbiosis in IBD patients, the
precise pathogenetic mechanisms linking gut
microbiota alterations, mucosal inflammation,
and increased intestinal permeability remain
incompletely understood [2].

Microorganisms, particularly pathogen-
ic and opportunistic species, can produce
molecules that trigger intestinal mucosal in-
flammation. In contrast, commensal bacteria
synthesize anti-inflammatory and regulato-
ry compounds essential for maintaining gut
homeostasis. Key metabolites include short-
chain fatty acids (SCFAs), vitamins, trypto-
phan derivatives, bile acids, polyamines, neu-
rotransmitter precursors (such as amino acid
derivatives), and others.

SCFAs serve as an energy source for colo-
nocytes; they activate local and systemic
immunity, regulate ion exchange, promote
intestinal mucosal cell growth and renew-
al, modulate epithelial cell proliferation and
differentiation, influence intestinal motility,

exert antibacterial effects, act as substrates
for lipogenesis and gluconeogenesis, maintain
microbial balance, and — most notably —
strengthen the intestinal barrier function [3,
4]. Studies show that the mucosa and feces of
patients with IBD harbor fewer bacteria ca-
pable of fermenting complex polysaccharides
and cellulose to produce SCFAs compared to
healthy individuals [5].

Certain intestinal bacteria enzymatically
convert primary bile acids into secondary bile
acids, which regulate key physiological pro-
cesses, including glucose homeostasis and in-
testinal peristalsis [6].

Polyamines produced by the intestinal mi-
crobiota promote mucosal regeneration and
enhance barrier function. Conversely, re-
duced polyamine levels — due to inhibition
of ornithine decarboxylase or adenosylmethi-
onine decarboxylase — compromise epithelial
integrity and increase intestinal permeability.
Excess polyamines, however, disrupt cellular
metabolism and exert cytotoxic effects on in-
testinal epithelial cells [7].

Tryptophan metabolism plays a key role in
“gut — brain” axis mechanisms. Gut bacteria
convert up to 90 % of dietary tryptophan into
kynurenine [8], while the remainder is metab-
olized into serotonin and indole derivatives.
Notably, alterations in tryptophan metabo-
lism correlate with IBD severity. [8].

The gut microbiota also produces phe-
nols — fermentation products of tryptophan
and tyrosine — that exhibit cytotoxicity and

84

Poc xypH ractposuTepoJ renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)



www.gastro-j.ru

Original articles / OpurnHasbHbIE HCCIEOBAHNS

may increase intestinal wall permeability [9].
Gamma-aminobutyric acid (GABA), synthe-
sized by various commensal gut bacteria, can
influence IBD severity; in experimental coli-
tis models, GABA heightened susceptibility
to epithelial damage and inflammation [10].
In IBD, mucin-degrading and saccharolytic
bacteria warrant further scrutiny due to their
impact on mucosal permeability.

Analysis of taxonomic units and bacterial
functions revealed correlations between the
metagenome and metabolome, indicating that
metagenomic composition can reliably predict
microbial metabolite profiles [11]

The aim of this study was to characterize
the gut microbiota in patients with ulcerative
colitis (UC), focusing on its capacity to pro-
duce functionally important metabolites.

Materials and methods

This study included 18 patients with ul-
cerative colitis (UC; 10 women, 8 men; aged
29—65 years; mean age — 45.1 + 12.1 years),
comprising 11 with left-sided colitis and
7 with total colonic involvement, alongside
47 healthy volunteers (23 women, 24 men;
aged 23—68 years; mean age — 43.7 *
12.8 years; healthy controls, HC). UC activ-
ity was evaluated using the Mayo score: mild
in 10 patients and moderate in 8 at enroll-
ment. Disease duration ranged from newly di-
agnosed (n = 5) to 8 years; 12 patients were
on S>-aminosalicylic acid, and 6 were receiving
corticosteroids per clinical guidelines.

The control group consisted of age- and sex-
matched healthy volunteers without chronic
internal diseases or conditions likely to al-
ter gut microbiota composition, confirmed by
clinical examination, laboratory tests, and in-
strumental assessments. Exclusion criteria for
controls were:

use of any of the following within
3 months prior to enrollment: antiprotozoal
agents, probiotics, prebiotics, nonsteroidal
anti-inflammatory drugs (NSAIDs), immuno-
suppressants, cytostatics, or glucocorticoste-
roids; or antibiotics within 6 months prior to
enrollment;

- evidence of or treatment for Clostridioides
difficile (C. difficile) or other intestinal in-
fections within 3 months prior to enrollment;

- pregnancy or breastfeeding;

- the presence of concomitant diseases that
can lead to significant changes in the intes-
tinal microbiota, such as IBD, cancer, and
others;

- active or recent infectious/parasitic dis-
eases, including HIV, viral hepatitis, or tu-
berculosis;

- diarrhea (> 3 stools/day for > 3 consec-
utive days in the past month) or severe flat-
ulence;

- family history of intestinal disease (e.g.,
IBD, cancer, intestinal amyloidosis);

- major surgery within 3 months prior to
enrollment;

- alcohol and substance abuse.

All participants provided written informed
consent. The study was approved by the KFU
Ethics Committee (Protocol No. 27, December
28, 2020). Genomic DNA was extracted from
stool samples using the MP FastDNA™ SPIN
Kit (MP Biomedicals, USA) according to the
manufacturer’s protocol. The V3—V4 regions
of the 16S rRNA gene were amplified and se-
quenced using Illumina NextSeq 500 (USA).

Bioinformatic analysis of reads was per-
formed in QIIME2 using the SILVA 138
database as reference. For each sample, we
calculated the total proportion of bacteria
inherently capable of synthesizing or mod-
ifying the analyzed metabolites. Bacterial
groups responsible for metabolite production
were compiled previously from MEDLINE,
Scopus, PubMed, and KEGG databases and
are presented in the Table.

Statistical analysis employed one-way
ANOVA in GraphPad Prism 8; differences
were considered significant at p < 0.05.

Results and discussion

General characteristics of the intestinal

microbiota in UC patients

UC patients exhibited a mean of 91 opera-
tional taxonomic units (OTUs; median — 92)
vs. 85 (median — 87) in healthy controls
(HC). The Shannon index was lower in UC
patients (4.7 vs. 5.5), indicating reduced spe-
cies diversity and evenness despite compara-
ble OTU richness (Fig. 1A, B).

Metagenomic analysis revealed increased
Proteobacteria and decreased Actinobacteria
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Figure 1. Comparative characteristics of microbiome parameters in patients with ulcerative colitis

(UC) and healthy controls (HC): A — Number of operational taxonomic units (OUT) identified in the
intestinal microbiome of patients with UC and HC; B — Shannon index; C — proportion of Actinobacteria
and Proteobacteria, D — of Firmicutes and Bacteroidota phylotypes, E — their ratio in the stool samples;

*E* p <0.005; **** p < 0.0001

in UC patients compared to healthy controls
(Fig. 1C, D). UC patients also exhibited re-
duced Firmicutes and elevated Bacteroidota
proportions (Fig. 1D, E).

The Proteobacteria phylum includes op-
portunistic pathogens such as Escherichia,
Enterobacter, and Klebsiella, which can trig-
ger infection and inflammation during intesti-
nal dysbiosis. The pro-inflammatory potential
of Gram-negative bacteria stems from lipo-
polysaccharide (LPS) production; LPS from
Proteobacteria exhibits greater pro-inflam-
matory activity than that from Bacteroidota
[13, 14].

Increased abundance of Proteobacteria —
a hallmark of IBD [15], — features adhe-
sive-invasive Escherichia coli as prominent
representatives associated with UC and

Crohn’s disease. Firmicutes bacteria synthe-
size diverse metabolites, including butyrate,
and facilitate free fatty acid transport to in-
testinal epithelial cells [16].

SCFA-producing intestinal bacteria

We quantified the proportion of SCFA-
producing bacteria in stool samples from both
groups. UC patients showed a significant re-
duction in butyrate producers (Fig. 2A), but
elevated proportions of acetate- and propio-
nate-producing bacteria (Fig. 2B, C).

The relationship between SCFA-producing
bacteria abundance and fecal SCFA levels re-
mains debated. While some studies highlight
the role of the “plasmidome” in metabolite syn-
thesis [17], others demonstrate direct correla-
tions between SCFA-producer abundance and
fecal SCFA concentrations [18, 19]. Butyrate
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deficiency due to reduced producer abundance
may increase mucosal permeability, promote
pathogen translocation, and sustain IBD-
associated systemic inflammation [20]. Besides,
decreased butyrate producers correlate with
reduced methanogens in IBD; these utilize
fermentation-derived hydrogen and carbon di-
oxide to produce methane, thereby reducing in-
testinal gas volume [16].

In our study, methanogenic bacteria were
less prevalent in UC patients than in healthy
controls (16 % vs. 36 % of samples). Among
samples testing positive, median abundance
was higher in UC patients compared to HC
(0.0041 vs. 0.0018; p = 0.02, correspondingly).

UC patients exhibited elevated propor-
tions of acetate- and propionate-producing
bacteria (Fig. 2B, 2C), potentially increasing
intestinal SCFA levels. However, some prior
studies reported reduced abundance of these
producers in UC [21]. Such variability might
reflect population-specific dietary habits or
our limited sample size (n = 18).

Tryptophan-metabolizing bacteria

Tryptophan metabolites exert diverse ef-
fects on human physiology. UC patients
showed increased proportions of bacteria pro-
ducing key derivatives, including indole and
indole-3-acetic acid (Fig. 3A, B).

Phenols, the most cytotoxic tryptophan
metabolites [22], may accumulate due to
increased tryptophan-metabolizing bacteria,
potentially exacerbating disease progression.
However, we observed no significant increase
in phenol-producing bacteria in UC patients
compared to healthy controls (Fig. 3C).

Bile acid-modifying bacteria

Like tryptophan metabolites, modified bile
acids regulate intestinal microbiota composi-
tion and modulate the activity of the immune
and nervous systems (enteric and central) [23,
24]. Bile acids cross the blood-brain barri-
er; moreover, elevated circulating levels en-
hanced its permeability in animal models [25].

We quantified the proportion of bacteria
involved in primary bile acid deconjugation,
oxidation, epimerization, 7-dehydroxylation,
esterification, and desulfatation (key metabo-
lizers listed in the Table). UC patients exhib-
ited a significantly higher total proportion of
bile acid-metabolizing bacteria compared to
healthy controls (Fig. 4A).

Reports on primary and secondary bile acid
levels in the gut of UC patients remain in-
consistent [26]. Altered bile acid metabolism
can disrupt mucosal immunity and epitheli-
al barrier function, sustaining inflammation
and IBD complications [27]. Conversely, se-
condary bile acids like ursodeoxycholic acid
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Figure 2. Total proportion of short-chain fatty acid-producing bacteria in stool samples from UC
patients and healthy volunteers (HC): A — butyrate-producing bacteria; B — acetate-producing bacteria;
C — propionate-producing bacteria; median values and 10th and 90th percentiles are indicated; * differences

are statistically significant, p < 0.05
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Figure 3. Total proportion of bacteria involved in tryptophan metabolism: A — indole-producing

bacteria; B — indoleacetic acid-producing bacteria; C — phenol-producing bacteria; median values and 10th

and 90th percentiles are indicated; * p < 0.05
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Figure 4. Total proportions of bacteria identified in samples from patients with UC and healthy controls
(HC): A — bacteria metabolizing bile acids; B — bacteria producing polyamines; C — bacteria producing
gamma-aminobutyric acid; median values and 10th and 90th percentiles are indicated; * p < 0.05

reduce colorectal cancer risk in UC [2]. Thus,
to understand the mechanisms of the influ-
ence of bile acids on the development of in-
flammation, a detailed analysis of the level
of secondary bile acids and the representation
of bacteria responsible for their synthesis in
samples from patients with IBD is necessary.

Polyamine-producing bacteria

Polyamines produced by human gut bac-
teria exert beneficial effects, including lifes-
pan extension, mucosal repair, and improved
cognitive function [7, 28]. However, elevat-
ed plasma polyamines characterize neurode-
generative diseases and malignancies [29]. In

healthy individuals, dietary components and
intestinal microbiota serve as primary poly-
amine sources. Gut-derived polyamines reg-
ulate colonic epithelial cell proliferation [30,
31]. Eukaryotic cells also synthesize polyam-
ines: infections and damage to endothelial
cells lead to amino oxidase-dependent release
of free polyamines and activation of oxidative
catabolic pathways and can be a source of
additional polyamines [32].

Data on inter-microbial polyamine syn-
thesis in the human gut remain limited; gut
bacteria serve as both producers and consum-
ers of polyamines [33]. Bacterial polyamine
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catabolism generates cytotoxic peroxides
and aldehyde, which have cytotoxic effects;
polyamines also non-specifically bind DNA
(thereby regulating its methylation) and
RNA [34—36]. In inflammation models, com-
mensal Bacteroides fragilis secretes a toxin
that upregulates epithelial spermine oxidase,
increasing reactive oxygen species. In our
study, B. fragilis abundance was threefold
higher in UC patients (0.00187 + 0.00440)
than in healthy controls (0.00063 + 0.00200).

Key polyamine-synthesizing microorgan-
isms are listed in the Table. UC patients
exhibited a significantly higher proportion
of polyamine-producing bacteria (Fig. 4B).
Intestinal inflammation and elevated poly-
amine-producer abundance may contribute
to polyamine excess. Regardless of origin —
bacterial synthesis or release from damaged
eukaryotic cells — polyamines exert cyto-
toxic effects on mucosal epithelial cells, per-
petuating pathological cycles [38]. Current
literature cannot definitively identify the
primary polyamine source which acts as the
initial trigger. Moreover, it is assumed that it
is not the polyamines themselves that have a
cytotoxic effect, but rather their derivatives,
especially in combination with existing in-
flammation [39].

GABA-producing bacteria

UC patients exhibited a significantly high-
er proportion of GABA-producing bacteria
(Fig. 4C). These bacteria synthesize GABA
from L-glutamic acid via enzyme glutamate
decarboxylase [40]. GABA’s role in intesti-
nal inflammation remains controversial; it
modulates gastrointestinal motility, intesti-
nal juice secretion, visceral sensitivity, bar-
rier function, and inflammation [41]. While
Bifidobacterium adolescentis strain 4—2
(isolated from healthy human gut) produces
up to 415 mM GABA in vitro, its net effect
on inflammation is unclear [43]. X. Ma et al.
demonstrated GABA’s pro-inflammatory role
in UC [44], inhibiting epithelial proliferation,
promoting apoptosis, suppressing tight junc-
tion proteins and mucin secretion in experi-
mental colitis model. In IBD models, GABAA
receptor activation disrupts barrier integrity,
facilitating bacterial invasion and mucosal
damage [43, 44]. Thus, an increase in the

number of GABA-producing bacteria in pa-
tients with UC may have an adverse effect on
intestinal function and requires further study.

Mucin-degrading bacteria

Excessive mucin degradation compromises
mucosal layer integrity, enabling bacterial
and antigenic penetration into epithelial and
gut-associated lymphoid tissues, thereby trig-
gering or exacerbating inflammation. UC pa-
tients exhibited a significantly higher propor-
tion of mucin-degrading bacteria (Fig. 5A).

Elevated mucin-degraders in UC may in-
crease mucosal permeability, potentially cor-
relating with inflammatory activity or pro-
gression [46, 47].

Saccharolytic bacteria

Saccharolytic bacteria utilize carbohy-
drate-active enzymes (CAZymes) — primar-
ily glycoside hydrolases and polysaccharide
lyases — to cleave glycosidic bonds [48].
Bacteroidota encode the most CAZymes (e.g.,
B. thetaiotaomicron possesses > 261 genes
of glycoside hydrolases and polysaccharide
lyases), including sulfatases essential for fer-
mentation of sulfated polysaccharides like
mucin and mucus glycosaminoglycans [48].
This enables them to break down a wide
range of dietary and host-derived polysac-
charides. Firmicutes and Actinobacteria
preferentially target plant polysaccharides
[48]. Polysaccharide fermentation yields
SCFAs (acetate, propionate, butyrate), gases
(CO,, CH,, H,), lactate, formate, ethanol,
and heat, with SCFA levels/ratios propor-
tional to dietary indigestible polysaccharide
intake [49].

UC patients exhibited a significantly re-
duced proportion of major saccharolytic bac-
teria compared to healthy controls (Fig. 5B).
This aligns with decreased butyrate-producers
(Fig. 2A), a saccharolytic subgroup.

Proteolytic bacteria

Intestinal bacterial protease activity increas-
es in UC, contributing to inflammation even
pre-symptomatically in at-risk patients [50, 51].
This allows to consider the fecal proteolytic ac-
tivity as a non-invasive inflammation biomark-
er and potential indicator for protease inhibitor
therapy [52]. We revealed an increase in the
proportion of proteolytic bacteria in our group
of patients with UC (Fig. 5C).
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Figure 5. Proportional changes of mucin-degrading (A), saccharolytic (B), and proteolytic (C) bacteria
in patients with ulcerative colitis (UC) and healthy controls (HC); data are presented as boxplots with
median values and 10th and 90th percentiles; * p < 0.05, *** p < 0.001

Conclusion

The interplay between gut microbiome dysbi-
osis, bacterial metabolites, mucosal permeabil-
ity, and intestinal inflammation remains a key
research challenge [53—56]. UC patients ex-
hibited elevated proportions of: 1) proteolytic
bacteria, 2) indole-producers, 3) indole-3-acetic
acid-producers, 4) phenol-producers, 5) poly-
amine-producers, 6) GABA-producers, 7) bile
acid-metabolizers, and 8) mucin-degraders.
These shifts suggest active protein substrate
degradation. Conversely, saccharolytic and
butyrate-producing bacteria were reduced.
Similar metabolic reprogramming — increased
amino acid/lipid metabolism, decreased car-
bohydrate /nucleotide pathways — was ob-
served in inflamed colonic biopsies [57]. Recent
studies have cast doubt on the notion that the
intestinal microbial composition is identical

in patients with the total/left-sided forms of
the disease. A 2025 study showed that the
Firmicutes community is closely associated
with distal colitis, while Lactobacillus spp.
are associated with extensive forms (pancoli-
tis and total colitis). The E. coli communi-
ty, on the contrary, is equally elevated in all
forms [58]. Total colitis showed pronounced
Faecalibacterium prausnitzii and Roseburia
depletion, correlating with inflamed mucosal
area [59]. Therapy, particularly glucocor-
ticosteroids, not only suppresses inflamma-
tion but actively reprograms the microbiome
[60, 61]. Low microbial diversity and high
Bacteroides during remission predict relapse
risk [62]. Comprehensive multi-omics studies
(metagenomic, metabolomic, metatranscrip-
tomic) — accounting for therapy, colitis extent,
and sampling site — are needed to elucidate
these dynamics.
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Table. Operational taxonomic units of bacteria responsible for the metabolism or synthesis
of functionally important compounds (compiled based on literature data mentioned in the text
of the article and the KEGG database) [12]

Metabolite

Producing bacteria

Butyrate

Ruminococcus, Eubacterium, Butyricicoccus, Butyrivibrio, Faecalibacterium, Roseburia,
Oscillospira, Coprococcus, Anaerostipes, Subdoligranulum, Bifidobacterium, Lactobacillus,
Clostridium, Lachnospira, Acidaminococcus, Megasphaera, Butyricimonas, Flavonifractor,
Odoribacter, Eubacterium hallii group, Eubacterium oxidoreducens, Eubacterium ventriosum,
Eubacterium xylanophilum, Eubacterium eligens, Gemmiger, Fusobacterium, Peptostreptococcus.
In the case of butyrate synthesis from proteins/amino acids, the following bacteria are important:
Intestinimonas AF211, Clostridium limosum, Fusobacterium spp., Acidaminococcus fermentans,
Clostridium sporosphaeroides, Clostridium symbiosum, Peptostreptococcus asaccharolyticus,
Porphyromonas gingivalis w Clostridioides difficile

Acetate

Bacteroides, Bifidobacterium, Prevotella, Ruminococcus, Clostridium, Streptococcus, Lactobacillus,
Veillonella, Akkermansia, Alistipes, Dorea, Blautia, Actinomyces, Coprococcus, Enterococcus,
Eubacterium hallii group, Eubacterium, Eubacterium oxidoreducens, Rikenellaceae RC9,
Eubacterium fissicatena group, Peptostreptococcus

Propionate

Bacteroides, Dialister, Veillonella, Roseburia, Prevotella, Akkermansia, Anaeroplasma, Cloacibacillus,
Rikenella, Eubacterium hallii group, Rikenellaceae RC9, Coprococcus, Ruminococcus, Phascolarcto-
bacterium, Salmonella, Propionibacterium, Anaerovibrio, Selenomonas, Blautia, Anaerostipes

Indole

Bacteroides, Lactobacillus, Streptococcus, Escherichia coli, Clostridium

Indole-3-acetic acid

Bacteroides, Bifidobacterium, Clostridium, Escherichia coli, Eubacterium, Parabacteroides,
Peptostreptococcus, Proteus vulgaris, Paracolobactrum coliforme, Achromobacter liquefaciens,
Bacteroides spp.

aminobutyric acid

Skatol Lactobacillus, Bacteroides, Clostridium spp.
Lactococcus lactis subsp. cremoris, Lactobacillus lactis subsp. lactis, Lactobacillus plantarum
Serotonin (F18595), Streptococcus thermophilus, Escherichia coli K-12, Morganella morganii,
Klebsiella pneumoniae, Hafnia alvei
Kynurenine Bifidobacterium infantis
Trvotamine Clostridium (to a large extent Clostridium sporogenes), Ruminococcus
yp (to a large extent Ruminococcus gnavus), Blautia, Lactobacillus
Escherichia coli, Proteus spp., Streptococcus faecalis, Bacteroides [ragilis, Fusobacterium,
Phenols ¢
Clostridium spp.
. . Alistipes, Bacteroides, Bifidobacterium, Clostridium, Escherichia, Eubacterium, Lactobacillus,
Bile acids P 8 /
eptostreptococcus, Ruminococcus
Polvamines Bacteroides, Fusobacterium, Bifidobacterium, Lactobacillus fermentum, Lactobacillus salivarius,
y Lactobacillus vaginalis, Pediococcus, Streptococcus, Escherichia coli
Gamma- Lactobacillus, Bifidobacterium, Bacteroides, Streptococcus, Lactococcus, Dorea, Parabacteroides,

Alistipes, Ruminococcus

Mucin-degrading

Akkermansia, Victivallales, Actinomadura, Actinomyces, Bifidobacterium, Streptacidiphilus,
Streptomyces, Alistipes, Alloprevotella, Bacteroides, Fermenitomonas, Parabacteroides, Prevotella,

bacteria Phocaeicola, Abiotrophia, Blautia, Enterococcus, Paenibacillus, Ruminococcus, Streptococcus,
Viridibacillus, Klebsiella, Mixta, Serratia, Enterobacter
Lactobacillus, Enterococcus, Anaerostipes, Blautia, Roseburia, Bifidobacterium, Dorea,
Saccharolytic Parabacteroides, Ruminococcus, Slackia, Turicibacter, Paraprevotellaceae; Archaeal genus
bacteria Methanococcus, Saccharolytic genera Bacteroides, Coprococcus, Dialister, Megamonas,

Oscillospira, Colinsella, Succinivibrio, Brenneria

Proteolytic bacteria

Desulfovibrionaceae, Erysipelotrichaceae, Peptococcus, Peptostreptococcus, Bacteroides,
Clostridium, Propionibacterium, Fusobacterium, Streptococcus, Lactobacillus
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HoBag xupypruueckasd TeXHUKaA
IIPU OIIEePAaTUBHOM A€UEHUU IMAI[UEeHTOB
C XPOHUUYECKOU aHAABHOU TPEIUHOU

N.A. Heuaii!, C.A. [lepembrienko??, /[.}1O. Mypasurkas', M.C. Edumosa'*

I Muozonpopurvnvii meduuunckuil yenmp OOO «Medumoxc-TM», Canxm-Ilemep6ype, Poccuiickas Medepavus
2 CII6 TBY3 «Kaunuuecxas 6oavnuya Cesmumens Jyxus, Cankm-Ilemepbype, Poccuiickas Dedepayus
3 000 «Huneumpos, Cankm-Ilemepbype, Poccuiickas Dedeparus

Lenb: ynyylieHne pesynstatoB XMpYpPrn4eckoro Jie4eHns naumeHToB ¢ XPOHNYECKOM aHaJIbHOM TPELLMHOM NyTEM
MPUMEHEHNSA HOBOW XMPYPIrnYeCKOM TaKTUKN.

Martepuan n metopabl. /lccnenoBaHne HOCUIIO NPOCNEKTUBHBIM HEPAHLOMU3NPOBAHHLIA XapakTep 1 BKIKOYAIO
33 nauneHToB C XPOHMYECKOWN aHasbHOM TPELLVHON, Y KOTOPbIX Obla NPYMEHEHA HOBas XMPypruyeckas TEXHUKA,
HarnpasJ/ieHHad Ha BblOeNleHEe BHYTPEHHEr0, HapYy>XXHOro COUHKTEPOB, a Takxke nepuaHasibHbIX TKaHer OT TOHKOM
MJIOTHOW COEAMHUTESNIbHOTKAHHOW MJIEHKU, KOTOPas NOKPbIBAET N GUKCUPYET yKa3aHHbIE CTPYKTYPbI, HE NO3BOJISAS
COHOUHKTEPY NOJIHOLLEHHO pacKpbIBaTbCs M cokpalaTtbes. Y 14 naumeHToB 661710 NPOBEAEHO OKPAaLLMBaAHUE 3TOM Coe-
OVIHUTENbHOTKAHHOW MAEHKU 1 OKPY>KAaeMbIX €10 TKaHEN BOOHBIM KpAaCUTENEM TpUnaHoBbi cnuHuii 0,06 %, npumeHs-
€MbIM B 0pTasIbMOIOrK C LIENbIO NyYLIen BU3yanmsaumm GubposaHoi TkaHu. Y 19 naumeHToB TpeLLyHa coveTanach
CO CBULLOM, UCXOOALLMM U3 TPELLUMHbI.

Pe3ynbratbl. [1pMeHEHEe HOBOM XMPYPruyeckom TEXHUKN Y NALUEHTOB C XPOHNYECKOW aHaslbHOM TPELLMHOM No-
3BOJINIIO MOJSIHOLEHHO pPenakcupoBaTb CHUHKTEP, BOCCTAHOBUTb Er0 COKPATUTESIbHYIO CNIOCOOHOCTbL, 3HAYNTENBHO
CHU3UTb UHTEHCUBHOCTb aHabHOM 60 B NOCNEONepaunoHHOM NEPUOLE U CO34aTb YC/IOBUS A1 €€ 3aXMBIIEHMS
B MPUEMJIEMbIE CPOKMU.

BbiBOoAbl. HOBas xvpypruyeckas Taktvka, HanpasfieHHasa Ha BblOeNeHe aHalbHbIX COUHKTEPOB OT COEAMNHUTESb-
HOTKAHHOW MNIEHKM 1 PyOLIOB, NMPUBOAUT K BOCCTAHOBJIEHWNIO 1 COXPAHEHWIO MOJTHOLEHHOM (PYHKLIMN CHUHKTEPHOO an-
rnapara npsMon KMLLIKU, YTO MO3BOJIAET MNOJIHOCTLIO OTKA3aTbCA OT BbINOJIHEHWS COUHKTEPOTOMUN Y TAKMX NALMEHTOB.
KnioueBble cnoBa: aHanbHas TPELLMHA, XPOHMYECKas aHanbHas TpeLnHa, COUHKTEPOTOMUS, BOKOBasi MOAKOXHas
COUHKTEPOTOMMS, XNPYPruyeckasd TakTmka

KoHdnukT MHTEepecoB: aBTopbl 3a8BASI0T 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ana untupoBaHua: Heuvan WN.A., MepembiwneHko C.A., Mypasuukas [O.10., Ebumosa M.C. HoBas xupypruyeckas TeXHUKa
npu oNepaTMBHOM JIEHEHUN MALNEHTOB C XPOHMNYECKOW aHaIbHOM TPELLUMHOW. POCCUIMCKNI XYPHAN raCTPO3HTEPOSIOrnm, renaTto-
norun, kononpoktonorun. 2026;36(2):96—103. https://doi.org/10.22416/1382-4376-2026-36-2-96-103

A New Surgical Approach in the Treatment of Chronic Anal Fissure
Igor A. Nechai', Alexey S. Peremyshlenko?®, Daria Yu. Muravitskaia', Maria S. Efimova'*

! Multidisciplinary Clinic OO0 “Medilux-TM”, Saint Petersburg, Russian Federation

2 Clinical Hospital of St. Luke, Saint Petersburg, Russian Federation

3000 “Invitro”, Saint Petersburg, Russian Federation

Aim: to improve the surgical treatment outcomes for patients with chronic anal fissure through the new surgical ap-
proach application.

Materials and methods. A prospective study including 33 patients with chronic anal fissure undergoing a new
surgical approach treatment was conducted. This approach involved the dissection of the internal and external anal
sphincters, as well as the perianal tissues film from a thin, dense connective tissue film that envelops and fixes the lat-
ter structures, preventing the sphincter from fully relaxing and contracting. In 14 patients, the connective tissue
film and surrounding tissues film were stained with aqueous dye — trypan blue 0.06 %, used in ophthalmic surgery
for better fibrous tissue film identification. In 19 patients, the fissure was combined with a fistula originating from
the fissure itself.

Results. The application of the new surgical approach in patients with chronic anal fissure results in complete
sphincter’s relaxation and its contractile function restoration, significantly reducing the intensity of anal pain in post-
operative period and creating conditions for surgical wound healing within acceptable time frames.
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Conclusion. The new surgical approach aiming isolation of the anal sphincters from the connective tissue film
and scars fully leads to the restoration and preservation of the sphincter function, thus enabling the complete avoid-

ance of sphincterotomy in such patients.

Keywords: anal fissure, chronic anal fissure, sphincterotomy, lateral internal sphincterotomy, surgical approach
Conflict of interest: the authors declare no conflict of interest.

For citation: Nechail.A., Peremyshlenko A.S., Muravitskaia D.Y., Efimova M.S. A New Surgical Approach in the Treatment of Chronic
Anal Fissure. Russian Journal of Gastroenterology, Hepatology, Coloproctology. 2026;36(2):96—103. https://doi.org/10.22416/1382-

4376-2026-36-2-96-103

Bseaenune

AnanbHas TpelmwHa — IIXPOKO PACIpPOCTPAHEH-
HOe 3a0oJieBaHne, KOTOpoe Berpevaetcst y 20—23 ve-
noek Ha 1000 B3pocaoro HaceldeHUs , a Cpen BCeX
6oJie3HEN KOJIOTTPOKTOJOTHYECKOTO Npoduis Ha Hee
npuxoaurces 10—15 %. 3aboseBaHue 0JUHAKOBO Ya-
CTO Pa3BMBAETCS KaK y MYKYUH, TaK W y JKEHIIUH,
MPENMYIIEeCTBEHHO B TPYyA0CmocoOHOM Bozpacte [1].

OCHOBHBIM 3BEHOM TIATOTE€HE3a Pa3BUTUS aHAJb-
HOW TPEINIMHDBI SIBISIETCS BO3HUKHOBEHHE BHavaJe
BPEMEHHOI0, a 3aTeM YCTOWYMBOIO Cla3Ma BHYTPEH-
Hero anasjbHoro chunk-repa [1, 2]. Iro cocrosinue
OPUBOJAUT K YXYAIIEHUIO KPOBOCHAOKEHUS] 30HBI
BHyTpeHHero chuHKTepa, TAe JoKaiaudyercs nedext
AHOJIEPMBI, YTO OOYCJIABIMBAET JIOKATHHYIO HINEMUIO
TKaHeil aHaJbHOTO KAHAMA, TIPETSITCTBYSI 3KUBIEHIIO
[1]. IIponoskaioleecs: BO3AENHCTBIE ATHOJIOTUIECKIX
(hakTOPOB MPUBOAUT K TOMY, UTO TPEIINHA He 3a’KUBA-
eT JUINTEJbHOE BPEMSI, B PE3yJIbTaTe 4ero MPOUCXOIUT
XPOHU3AIMs Tpollecca ¢ pa3BUTHEM TPYyObIX PyOIo-
BBIX KPaeB TPeEIuHbI, dopMupoBanueM HuOGPO3HOrO
HOJIAIIA Y ee TPOKCHUMATBHOTO KPasi ¢ OHOI CTOPOHBI
U CTOpOKeBOro 6yropka c apyroii [1, 2]. lns xymupo-
BaHMs crmasMa C(hUHKTEpa TPEATOKEHBI KaK KOHCep-
BaTUBHBIE TIOJXOJbI, TAK U XUPYPTrUUECKUE METOJIbI.

Kommiexc kKoHCepBATUBHBIX MEePOTPUATHH Tpe-
crapysier co0oif MCMOJb30BaHUE TPYIIbBI Iperapa-
TOB JIJISI TAK HA3bIBAEMON «XUMHYECKON C(OUHKTEPO-
TOMHW» U BKJIIOUAET IPUMEHEHUE TaKUX TIPeNnapaTos,
KaK OJOKATOPBI KAJbIINEBbIX KaHAJOB, OOTyJIUHIYE-
ckmit tokcun tuma A [3, 4]. Oagnako yacrora pe-
IUINBOB TIPU KOHCEPBATWBHON Tepamuu JOCTUTAET
50 % [3, 5]. [lnsa xynupoBanus crasMa cUHKTEPA
U CO3[AHUS YCJIOBUIl [JIsI SIUTETM3ANUNA TPEIUHDI
S. Eisenhammer eme B 1959 r. 6bLr1a mpemioxe-
Ha 60KoBas NojKoxkHas cunkreporomus [6]. dtor
9TAll ONepamyuy 0 CHUX MOP SBJSETCS OCHOBHBIM
B XHUPYPrUYeCKOM JIeYeHHU MNAIUeHTOB C XPOHU-
YecKoil aHaJbHOW TpeNnuHO BO BceM Mmupe [1, 3,
7—9]. Onnako yacrora pa3BUTHUS HEOCTATOYHOCTHU
aHasbHOTO chuHKTEpa gocturaer 44 %, a B CPOKHU
6osee 24 MecsiieB ocrtaercst Ha yposae 15 % [10].
P. Garg et al., mpoananusupoBaB 22 paHIOMU3H-
POBAHHBIX WCCJIEIOBAHUS IO JEYEHUIO TAIHEHTOB
C AaHAJIBHOW TPEIUHON TyTeM BBITOJTHEHUST 6OKOBOI
MOAKOKHON C(HUHKTEPOTOMUM, TPHUILIN K 3aKJI0Ue-
HUTO, 4TO ¥ 14 % GOJBHBIX COXPAHSIOTCS SIBJICHIWSI
HEJOCTATOUHOCTH aHAIBHOTO [EP:KaHWS B OTAAJEH-
Hble cpoku Habogenus [11].

TakuM 0o6pa3oM, OZHUM M3 OCHOBHBIX HANpaB-
JIEHU# B JIeYeHUW XPOHUUYECKOW aHaJIbHOW Tpellu-
HbI SBJISIETCSA PpeJaKcalusd BHYTPEHHETO aHAJIbHOTO
cunkrepa. Mbr o6patuyau BHUMaHWe Ha TOT (akr,
YTO TIOCJ€ MCCeYeHUs TPENIMHDbI AHATBHBIN KaHam
OCTaBaJICS PUTHAHBIM W TOJHOCTBIO HE PaCKPbI-
BaJICS ¢ TOMOIIBIO AHAJBHOTO 3epKaja, TPH 3TOM
Ha JIHe TIOCJIeONepallMOHHON PaHbl OIpe/essiach
TOHKAs W IPOYHasd TJIEHKa, KOTOpas MO IBETY CJu-
Bajach C OKPYKAOIUMHU TKAaHSIMH U TPU HcCcede-
HUM KOTOPOH aHaJbHBIH KaHaJT CTAHOBUJCS JIerko
pacrpaBisieMbIM, 4YTO He TPeOGOBAJO BBITOJHEHUS
chunkreporomun. Hamu npeyiozkeH HOBBIN c11oco6
peJlakcanuy BHYTpeHHero cguukTepa 6e3 ero pac-
CEYeHMSI, UTO MO3BOJSET COXPAHUTD TMAIMEeHTAM TI0JI-
HOIIEHHYIO 3alnpaTebHy0 (PYHKIMIO, KYNTUPOBAaTbh
60JIb 1 CO3/IaTh YCJOBUS JJIS 3KUBJIEHUS aHATbHON
TPEITUHBI.

Ilens uccaegoBanus: yaydiieHne pe3yJabTaTOB
XUPYPTUUECKOTO JIEYEHUST TAl[NeHTOB C XpOHWYe-
CKOH aHaJIbHOW TpPENMHON IMyTeM NpPUMeHEeHUsI HO-
BOI XMPYPrudecKoil TEXHUKH.

MeTOZII)I n MaT€puaJibl

Jusaun uccaedosanus

UccnenoBanue 1pejacrasisjio co60Oil  IIPOCIEK-
TUBHOE OJIHOIIEHTPOBOE OTKPBITOE HEPaHOMU3UPO-
BaHHOE UCCJIe/[OBAHUE.

UccnenoBanyne BLITOJHSIOCH TPeEMs BpayaMu-
KOJIOIIPOKTOJIOTAMHU ~ OT/[€JIEHUST  KOJIOTTPOKTOJIOT I
MHoronpoduabioil  kannukn OO0 «Mepumokc-
TM» (r. Cauxt-IlerepGypr). Tmcronmornueckue uc-
cJIeJIOBaHUS TPOBOJMINCH B TIATOTUCTOJOTHYECKON
gabopatopun  OOO <«WHBUTPO» OAHUM BpayoM-
TUCTOJIOTOM, 3aBEIYIONIUM OT/IEJIOM T'HCTOJIOTUH.

B wuccremoBanue ObLiv  BKJAIOYEHbI MAIIUEHTbI
crapiie 18 jeT ¢ MOATBEPIK/IEHHBIM JNAarHO30M XPO-
HUYEeCKON AaHaJabHOW TPEIWHDBI, TTPeACTaBISIONIeH
co6oii TpemuHy ¢ (GUOPO3HLIMU KpPasiMu, CTOPOXKe-
BBIM OYyTOPKOM 1 (PpUOPO3HBIM TIOJIUIIOM, a TaKXKe
CO CBWINAMU, UCXOISIUMH M3 TPEHIMHbI. DTUM Ta-
MeHTaM ILJIAHUPOBAJIOCH BbINIOJIHEHNE OIEPATUBHO-
ro BMeNIaTeJabCTBA.

Kpurepusimu HeBKJIIOYEHUS] B  HUCCJEOBaHUE
ObLIM: HATWYKME aHAJbBHBIX TPEINH, Pa3BUBIINX-
cs Ha doHe OosesHn KpoHa, W APYTUX BOCHAIH-
TeJIbHbIX 3a60JIeBaHUI KUIIEYHUKA; HAJIUYNe paHee
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nepeHeceHHbIX Olepaluii Ha aHOPeKTaJbHOIl 006.a-
CTH; HaJWunhe TPAaHCCPUHKTEPHBIX M 3KCTpac(puH-
KTePHbIX AHOPEKTAJTbHBIX cBuUIleil. Vlckiaouanuch
U3 WCCJIEOBAHUS: AIUEHTHI, TIOTEPSIHHBIE [JIST TAJTh-
Helflero HaO6II0/IeHNUsT; TAIMeHTbl, OTKA3aBIIHNeCs
OT [aJIbHEUIIIEr0 yYacTsi B MCCJEMOBAHIIN; MallleH-
TbI, KOTOPBIM OBbLIO HEBO3MOKHO BBIIIOJHUTH Olepa-
IO B 3aIJIAHUPOBAHHOM 00bEME.

Bce manyeHTsl npeocTaBuiu MucbMenHoe nHGOop-
MHPOBAHHOE COTJIACHE ¥ MOTJIM OTKa3aTbCs OT yda-
cTUs B MccaeqoBaHnu 6e3 06bsCHEHUsT TPUYLH.

Omepaiiun BBITOJHSINCD C UCHOJb30BAHUEM Jia-
PUHTeaJbHOI MAcKM WJU BHYTPUBEHHOTO HApKO3a.
Buj aHecte3nosiorn4eckoro mocoOusi Orpeessiics
BpauoM-aHecTe3noJoroM. HeKoTopbIiM manueHTaMm,
[0 ONpEJeNeHHbIM KPUTEPUSIM, ONEPAIIH MTPOBON-
JIM TI0/[ HH/IOTPAaXeaNbHbIM HapKo30M (¢ BHYTPUBEH-
HBbIM BBE/IEHUEM MUOPEJAKCAHTOB W CUJIbHBIX 006e3-
GOJMMBAIONINX CPEJACTB, TAKMX KakK (DEHTAHUI).

WNurencuBuocts GOJEBOTO CHUHIPOMA OIEHUBA-
JM 10 OIllepalluy, HA IepBOe YTPO IIOCJe BMela-
TeJbCTBA M 4Yepe3 2 mian 3 HeJesJH MOcJse oneparun
1o BU3yaabHOI aHasioropoii mkaae Gonum (BAIID).
3anupareJbHy0 QYHKINIO CPUHKTEPHOTO armapara
OIIEHUBAJIH, HCIOJb3Ysl OAIbHYIO IIKATY HeleprKa-
Hus Kumevnoro cogep:xumoro (Wexner score) [12],
Ha BTOPOIL/TpeThell He/lesie TTocie OlepaIui.

Bce manmeHTBI co6uofann AWMeTy, TPUHIMAIN
OMOJIOTHYECKN aKTUBHBIE [J0GaBKHU, obecrednBasi
MATKUIN, PBIXJbIH, CcHOPMUPOBAHHBIN WM TOJY-
copmupoBanubiii cryn. B kadecrtBe cpeicrsa Tu-
THeHbl mocje akra jgedeKaluu UCIOJb30BAIN BOMIY.
Ha mocseonepainoHnyio pany [0 ee MOJIHOi anuTe-
JIN3AIUHU IBAKIbI B JI€Hb MaJblleM HAHOCUJIN Ma3b,
CTUMYJIUPYIOIIYIO PelapaTuBHbIE MPOIIECCHI.

Xupypeuueckas mexuuxa

[Tocsie peBu3nMu aHaNIbHOrO KaHajka C IOMOIIBIO
AHAJBHOTO 3ePKaJjia TEPBBIM HTATIOM OTEPAIUU TIPO-
BOJIMJIOCH HCCEYEeHHME AHAJBHOI TPEIIMHBI eJIMHBIM
6JIOKOM CO CTOPOKEBBIM OYyTOPKOM 1 (hrGPO3MPOBAH-
HBIM 1oJiunoM. PaHna BbIBOAMIACH HA TIEPUAHATBHYIO
KoKy 1o ¢opume «jernecrkar. CuenyommuM aTarnoM
OIIEHUBAJIUCh OPUEHTHPOBOYHbBIE TPAHUIBI COEUHU-
TEJTHPHOTKAHHON TJIEHKHN, MOKPBIBAIONIEN [THO MOCJIe-
OIlEePAIMOHHOI paHbl. IJTa TOHKAs IJIEHKA CJIUBa-
eTCsT IO I[BETY € OKPYIKAOINMU TKAHIMH U ILJIOXO
BU3yaJTH3UPYyeTCs, KaK JIE€MOHCTPUPYET PUCYHOK 1.
Ha pucyske 2 BHUIHO, Kak CHHeH JWHHeH 0603Ha-
YaJIiCh TPAHUIBl COEAMHHUTENbHOTKAHHON IJIEHKH
Ha JIHe paHbl. JTa MJIEHKa OJUKYyeT B CBeTe HAJI00-
HOTO OCBETHUTEJISI U CTAHOBUTCS 60Jiee KOHTPACTHOI
n 3aMeTHOi Ha akpane tesmedona (puc. 3). Ilocae
BU3yaJIM3allMK ITPOBOIMJIOCH €€ NCCeUeHne CHAPYIKH
BHYTPb C HApPY)KHOTO U BHYTPEHHETO C(PUHKTEPOB
1O BCell MJIONAJN PAHbI XUPYPTUYECKUMH «COCY/IH-
CTHIMU» HOKHUIIAMU, A TAK)Ke HMCIOJb3Ys IJIEKTPO-
KOAryJisTop U IPUCOEJUHEHHYIO K HEMY IIPOBOOM
PYKOSITKY C WroJjbpuaThiM ajektpogoM (puc. 4).
Takoke BbINOJHANOCH yhasnenue GuOpPO3HOI TKaHU,
Kotopas dukcupoBana COUHKTEPDI, €CAU TaKOBas

Pucynox 1. CoegnHurteIbHOTKAHHAS ILJIEHKA, I10-
KPBIBAOIIAS THO TOCJIEOTePAIIMOHHO PaHbl, HE BU3Y-
AJTM3UPYETCST

Pucynox 2. I'paHunbl CcoOeIUHUTETHHOTKAHHON
IJIEHKU Ha JIHE PaHbl

Pucynox 3. CoeanHNUTeIbHOTKAHHAS TLJIEHKA
O6JIUKYeT B CBeTe HATOOHOTO OCBETHUTEJIST
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Pucynox 4. Boigenenne coe/UHATETbHOTKAHHON TIJIEHKT

ObLTa uarHocTupoBaHa. [eMocTas ocymiecTBIIsICS
¢ TmoMoIIbIo ajeKkTpokoaryagatopa. Ilocie atoro, uc-
MOJb3ys aHaJbHOE 3epKaso, TTPOBEPsIN, Kak pac-
KpbIBaeTcd aHaJbHBIN KaHad. Ecam aHanbHBIR Ka-
HaJl JIEeTKO ¥ CBOGOJHO PACKPBIBAJICSI U CMBIKAJICS
npu pasBe/leHUU OPaHII aHAJTbHOTO 3epKaja, 3TOT
ATAIl ONepaIUy CUNTAIN 3aBEPIIEHHbIM. BbInoHsm
OKOHYaTeJbHbIH reMocTas. B aHanbHbIN KaHaJT ycTa-
HaBJIWBAJU MapJIeBYI0 TYPYHIY, OOHUJIBHO MPOTIH-
TAHHYIO Ma3bio BUITHEBCKOTO, CMeIIaHHON ¢ Ma3bio
JleBOMEKOJIb.

Ecan Ha omepanuu ObLI AHATHOCTHPOBAH CBWII,
UCXOJSIINN U3 TPEIUHBI, TO €ro MCCEKaJl BMeCTe
C AHAJBHOW TPEIMHON eIUHBIM OJIOKOM.

Xopolio MnoHuMasi, 4YTO COEJIUHUTETbHOTKAH-
Hasl IJIEHKa, [OKPbIBAIOIas JHO ONeparimoHHON
PaHBI, MJIOX0 BU3YAJU3UPYETCS BO BPEMs OINEPaIlNH,
Mbl TIOCTaBUJIHN Tiepe] co6oil 3amady mompo6oBath
HaliTu crnoco6 OKpPacKW 3TOH TKAaHW C TeM, YTOObI
VJAYUIIUTD €€ BU3YAJU3AlUI0 U3 OKPY’KAIOIUX TKa-
Hell. Mbl Tpo6OBaIN UCHOJB30BATH JJISI 9TOTO Pa3-
JIMYHbIE KPACUTENH, ITPUMEHSIEMbIE [IJIsI OKPACKH
TKaHeil B JApyrux o6uaacTax MeanmimHbel. OgHAKo
MpU UX KMCIOJH30BAHUU OJUHAKOBO OKPANIMBATUCH
BCe TKAHW U BU3YaJTU3UPOBATD COCIMHUTETHbHOTKAH-
HyI0 IJIeHKY 1 GuOpPO3HYyI0 TKaHb He yAaBaJoCh.
[Ipogoszkast mouck, Mbl OOpaTHIM BHUMaHUE Ha Kpa-
CUTEJIb, KOTOPBII MPUMEHSETCS B KayecTBe BCIIOMO-
raTeJbHOTO KpaCAIero cpeactsa B 0oQTaIbMOJIO-
TUYECKOl XUPYPruM /i OKpAaIllMBaHUS HepejHei
Karncyabl 1 (GpuOPO3HOI TKaHU, B KOTOPOM COJIEp-
SKUTCS TPUIIAHOBBIN cuHuil B KoHuenTpanuu 0,06 %
Macca,/00beM, HaTpus xjaopuj 0,85 % Macca/o6beM
Ha M30TOHMYeCKOH ocHose (puc. 5). IloaHas xapak-
TEPUCTUKA KPACUTEJS TPeCTaBIeHa B UHCTPYKIUH,
KOTOpas BJIOXKEHA B KaXK/AYIO YIIAKOBKY.

[Tocse wuccedeHust aHAJbHON TPENUHBI TTPOBO-
JIAJIOCH OKpAallliBaHWe BCeil MOBEPXHOCTH Olepa-
IIMOHHOW paHbl KpacuresjeM, KOTOPbIA HaHOCH-
JM Ha TKAHU C IMOMOIIBIO UHCYJUHOBOTO IIIPHIIA
n Wrabl. Beokupanam okoso 1 MUHYTBI U CMBIBAJIH
OCTATKM KPAaCUTeNsT (PU3HOJOTHUECKUM PACTBOPOM.
CoeqnHuTeIbHOTKAHHAS TIIeHKa W (GuOpPO3HbIE TKa-
HU OKpAaNINBAJNCh B CHHUNA I[BET M XOPOIIO BbIJeE-
asmack (puc. 6). DTO MO3BONIO yAAIATh UX GoJee
MPENU3NOHHO U MOJHOCTBIO, MO BCEW IIJIOMIQIN PAHBI.
Tlociie ucceyenms 9TUX TKaHell U BbICBOOOIKICHUSI
U3 HUX AHAJTBHBIX C(UHKTEPOB MOCIETHUE CTAHOBHU-
JINCh XOPOIIO PeJIAKCUPOBAHHBIMU, a aHAJbHBIN Ka-
HaJl JIETKO PACKPBIBAJICS aHAJBHBIM 3€PKAJoOM. ITO
00CTOSITEIBCTBO TIO3BOJINJIO TIOJTHOCTBIO OTKA3aThCS
OT BBINOJTHEHUST CPUHKTEPOTOMUN Y BCEX MAIMEHTOB.

Y 6 manueHTOB TMOCJTe MCCEUEeHNs aHAJbHOU Tpe-
IIUHBI U YJAJeHHs] COeINHUTETbHOTKAHHON TLIEHKH

Pucynox 5. @yakoH ¢ KpacurejaeM
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Pucynox 6. OxpamieHHas COEIUHUTETHbHOTKAH-
Hasl TIJIEHKA

BHYTPEHHMUIT aHaJbHbBIH cPUHKTEP OKazasucss HUKCcH-
poBaH TpyObIMH PyOLAMM K IMOAJEKANIUM TKAHSIM.
Y omHOro W3 HUX aHATbHBIN cOUHKTEpP OBLT (DUK-
CUPOBaH B BH/Ie JaTUHCKON GykBbl V (puc. 7). 10
noTpe6oBaJO PACHINPEHNST PAHBI HA MePHAHATBHYIO
KOy, yaajsenuns ¢puOposnbix Tkaneii. Ilocse arto-
rOo BHYTPEHHUI aHAJTbHBIN COUHKTEP 3aHSJA CBOIO
NCXOIHYI0O aHATOMUYECKYIO MO3UINIO, & AHAJIbHBIHI
KaHaJ JIeTKO PACKPBIBAJICS C MOMOIIBI0 AHATIBHOTO
3epKaJa.

WcceueHHy0 aHAJbHYIO TPENIMHY W COEINHU-
TEJbHOTKAHHYIO TJIEHKY OTIPAaBJSAIM B IMaTOTUCTO-
JIOTHYECKYI0 Ja60paTOPHIO [JIS NCCTIeOBAHUS.

Pe3yibTaThl

Bcero B uncciemoBaHue BKJAOYEHbI 33 IMaljleH-
Ta B Bo3dpacre or 25 no 68 mer. jKenmun ObLIo
21 (64 %), mysxunn — 12 (36 %). [nurenbHocTb
aHaMHe3a 3abojieBanusg — oT 6 no 48 Mecsies u 60-
see. IlepBolil nanueHT ObLT BKJIOYEH B HMCCJEI0BA-
Hue B guBape 2024 r., a mocjexHuil — B ampeJie
2025 r. Jlokanmusaiusi TpEMMHBl HA CTEHKAX aHaJb-
HOrO KaHaJa mpejcTaBjieHa B tTabsuie 1.

Y 11 manueHTOB XpOHHWYECKas aHaJbHas Tpe-
MMHA covYeTasach C HEMOJHBIMU MHTPAchUHKTEP-
HBIMHU CBUIIAMU, a y 8 OOJbHBIX ObLIH TaKKe
JNIMArHOCTUPOBAHDI  TIOJHBIE HerJayOoKWe TpaHc-
cUHKTEPHDbIE CBUIIH.

Tabauua 1. Jlokamusaiysi aHAJIbHOU TPEIIHbBI
Ha CTEHKE aHaJIbHOTO KaHaja

Jlokausanus n (%)
3a/Hsg cTeHKA 23 (69,7)
[lepesHsas cTeHKa 8 (24,2)
Bokosas crenka 1 (3,0)
Iepeanss n 3aHASA CTEHKH 1 (3,0)

Pucynox 7. DukcupoBaHHbIil chUHKTED B BUIE
JIATUHCKON GyKBBI V.

Xapakrep W BUJ ONlepaIliil, BbIIIOJHEHHBIX TaIlK-
eHTaM B 3aBHCHMOCTH OT Xapakrtepa 3a0oJieBaHUs,
npejcTaBien B Tabsuie 2.

Bpewmsa omepanun cocraBusio ot 15 10 75 MUHYT,
cpennee BpeMsa — 40 munyT. VHTpaonepammonHas
KpoBomoTepst cocraBuia 5—15 mi. BosbHble HAXO-
JIMJINCH B KJIUHUKE 1 CyTKH.

O1leHKa aHaJbHOW KOHTHMHEHIIMH ITPOBOMIACDH
¢ TIOMOIIBIO NTKAJBI HEJeP:KaHUs Kaja y Bcex 33 ma-
MEHTOB. YPOBEHDb HEJEPKAHUs KUIIEYHOTO COJep-
skumoro cocrtasus 0. Bce mamumeHTBhl IIOJHOCTbHIO
KOHTPOJIMPOBAN OTXOXKJ/IEHUE KHUIIEYHbIX Ta30B,
JKMAKOTO ¥ IJIOTHOTO KHINEYHOIO COJAEPIKIMOTO,
MorJin 6e30TTacHO BBINYCKATh KUIEYHbBIH ra3 He ola-
casicb, 4to Oy/eT BBIXOAWTH Kaj. Bce manueHTbI
MOTJIN OTCPOYMTH akKT jgederanuu Ha 15—20 MunyT.

YV 32 (97 %) manmeHTOB MOCJEOIepaIIOHHAs
paHa 3akmja C TOJHOHU anuTenusanueili B CPOKHU
8—12 Hepmenb mocse omeparuu. Ilocie mcceuenus
AHAJIBHO TPENIMHDI PEIU/INB AUaTHOCTUPOBAH Y O
HOro naimueHTa. VMcxoaHo mocjeonepaiuonHas paHa
3a3KMJIa y HETO B MOJOKeHHbIe cpoku. OnHaKo cIry-
CTSI HEKOTOPOE BpEMs IT0CJie dBAKyallMd KPYITHOTO
U IJIOTHOTO KAaJIOBOIO KOMKa Ha MecCTe ITocJjeorepa-
UOHHOTO pyO6Iiia copmupoBasach pana. [lamuenty
JUIUTEJIbHO TPOBOJIMJIACH KOMILIEKCHAs KOHCepBa-
TUBHAS Tepallus, HAIIPABJEHHAS HA PETYJISINI0 MST-
KOCTH KaJIOBBIX MaccC, CTUMYJHUPYIONIas ITPOIECChI
pemapamun (Masu u cBedn). Takke TPUMEHSIINCH
TaOJeTUPOBAHHDBIE Tpenaparbl, o6Jagaflnme TMpo-
TUBOMUKPOOHBIM M aHTHOAKTEPUATbHbBIM J[EUCTBUEM
(Merponngason). IIposemeno IIIIP-ucciaemoBamme
PaHEBOro CeKpera Ha IIpeJMeT BbIsIBJIeHUsT 3a60Je-
BaHWIl, MepeJaloNnXcsl IOJOBBIM MyTeM, OJHAKO
JNaHHble M3MEHEeHUST BbIABJEHBI He ObLan. IlarmeHnTt
He TIPEeIbSIBASI HUKAKWX Kam00 u GeCroKONCTB,
HE WCHBITBIBAT IUCKOMMOPT B AHAJIHHOM KaHaJe.
ITocsie onepanuu nponwio 8 MecsieB, HO paHa He 3a-
skusta. Mbl IPUTJIACUITH €70 B KJIMHUKY JIJIS OCMOTPA
yepe3 12 MecsiieB Iocje oneparuy u yOeauanuch,
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Ta6auua 2. CouyeraHHbIE ¢ aHAJIBHON TPEILIMHOI 3a00/ICBAaHUSI U BUIbL OllE€PALIil

3a6o0JieBaHKs aHAJBHOTO KaHaJa Buapl oneparuii n (%)
Tonbko aHanmbHaAs TPEHUHA Vcceuenne TpenmHbl 14 (42,43)
. Vcceuenne TpenrmHbI
AHaJIbHAS TpelmHa + THTPAC(PUHKTEPHDINA CBI 11 (33,33
pem pacd p m ¥ CBUIIA €UHBIM OJIOKOM (33,33)
. . Vcceuenne TpenmHbL
AHaJibHAs TpelmHa + HeTIyOOKIi TPaHCCHUHKTEPHBIN CBI 8 (24,24
peth Y p ¢ p m ¥ CBUIIlA €IUHBIM OJIOKOM (24,24)
Bcero 33 (100)
YTO IIOCJIeOTIepaIlnoOHHasl paHa ANUTEJU3WPOBA- TEUEHUs B BUJE CBUINEH, MCXOASAIINX U3 TPEIIWHBI,

jgach. llammenT He TpeAbBSBISET HUKAKUX 3KaJ00.
[ToBTOpHDBIT OcMOTP OBLI MPOBEJEH elle yepe3 4 He-
nemn. sKano6 Het, paHa sTUTETU3UPOBAHA.

ITaromopdorornueckas yacrp

OxpamnBanne TKaHel KpacuTesaeM TPUITAaHOBBIN
CUHUII ¢ 1leJbl0 Jyullleil BU3yaansaluu COeJIMHU-
TeJbHOTKAHHOW TIeHKH u (HUOPO3HOI TKaHW ObLIO
npoBejieHo 14 manueHTaM.

Bcero BpimosHeno 21 wucciemoBanHme yJajJeHHO-
ro Marepuaja. I'mcrosornyeckue 3aKkIiOYeHsT OBLIN
BO MHOTOM CXOXHUMHU W TPEACTaBJICHBI KaK MOP-
dosornyeckass KapTHHAa XPOHUYECKOH aHaJbHON
TPEIMMHBI, COCJIUHUTEJbHAS TKAaHb € PYyOIOBBIMU
nsMeHeHUAMM Ui MopdoJiornyeckas —KapTHHA
XPOHUYECKOW aHAJbHOW TPENINHBI, CBUIN MPSIMOI
KUIIKW, COeIMHUTEbHAST TKaHb C PYOIIOBBIMU H3Me-
HeHusaMu. DparMeHTbl pyOIOBOI TKAaHW TIPE/ICTAB-
JeHbl (GUOPO3HOI, KMPOBOIl TKAHBIO C OYATOBBIM
cJ1a60BBIPAKEHHBIM CKJIEPO30M, CJIa00BbIPASKEHHBIM
OTEKOM, IIOJTHOKPOBHMEM, OYaroBOH cJaGOBBIpaKeH-
HOUl mMoIuTapHOil HHPUIbTPAIIHEH.

Oocy:xaenue

Hamum mpejcraBiena HoBasi TeXHWKa olepa-
M1 [0 [OBOAY XPOHHUYECKON aHaJIbHON Tpemu-
HbI, HalpaBJeHHAs Ha WCCeYeHUe U yJaJeHue co-
eJIMHUTEJTbHOTKAHHOW IJIEHKH U PYyOIOBOI TKaHM,
He TMO3BOJSAONNX COUHKTEPY TOJHOIEHHO (YyHK-
nuoHNpoBaThb. TOHKas, HO NPOYHAS COEAMHHUTENb-
HOTKaHHas TJIEHKA, KOTOPOIl B MIEPHUOJ XPOHU3AINH
mpoiiecca IMOKPBIBAETCSA [HO aHATbHOH TPENIMHDI,
B JAaJbHENIIeM paclpocTpaHseTcss Ha HapYKHBIH
cuHKTEp M NepuaHandbHble TKaHU, (PUKCUDPYS ITH
CTPYKTYPBI U HE MO3BOJISIS aHAJbHOMY KaHaJy TOJI-
HOIIEHHO pacKpbIBaTbcs. BeposTHO, o6pasoBaHueM
TaKOW TJIEHKW Ha JHE AaHAJbHON TPENIMHBI MOXKHO
00DBSICHUTD TOT (PaKT, YTO IO Mepe XPOHU3AIUU
nporecca ¢ (OpMUPOBAHUEM TPYOBIX, OMO30JEIBIX
KpaeB TpemuHbl, (puOPO3HOrO MOJHUIIA M CTOPOKe-
BOro OyTOpKa MO ee KpasiM MalMeHThl OTMEYanT Ky-
NUPOBAaHME WJN yMeHbIIeHNe WHTEHCUBHOCTH OOJIU.
Bo3MoskHO, TOJMIMHA, TPOYHOCTh M PACTPOCTPAHEH-
HOCTb 3TOH IJIEHKN 3aBUCAT OT HECKOJbKHX (PaKTo-
POB: UVINTETLHOCTH aHaAMHe3a 3a00IeBaHus, PAHHETO
WU [03/IHETO Havyaja IPUMEHEHUS IleJeHallpaBJIeH-
HOTO KOHCEDPBATWUBHOTO JieUYeHUs, BUJA TEPAIWH,
YaCTOTbl PEHUUBOB 3a60JieBaHUSA, OCJIOKHEHHOTO

Xapakrepa CTyJga U HEKOTOPBIX JAPYTHUX.

Mpbl o6paTuan BHUMaHHE, YTO TOJIIMHA U HPOY-
HOCTb 3TOW IIeHKA ObLin OoJibliie B 00JIaCTH HA
TPEHuHbI. Y TeX Ke MalMeHTOB, Y KOTOPbIX TPEIu-
Ha OblJIa OCJOKHEHA HAJIW4MeM CBHUIlla, rpyobie du-
Opo3HbIe HAILJIACTOBAHUS OTMEYAJNCh HA IepHaHalb-
HBIX TKaHsaX. Vcnoab3oBaHue BO BpeMsl ollepaiuu
KpacuTeJsi, MPUMeHsIeMOTO B O TaIbMOJIOTUYECKOH
XUDPYPIruM, B 3HAYUTEJHHON Mepe TOMOTaeT BU3ya-
JIU3UPOBATH ATy COEAUHUTEIHbHOTKAHHYIO TIJIEHKY.
OxpailieHHble TKAHU CTAHOBSITCS XOPOIIO BUJHbI
rJ1a30M, YTO TIO3BOJISIET MPOBOJAUTH UX IMPEIU3UOH-
HOe W ToJHOe yjaaneHue. VIHOTZa MbI TPOBOIUIN
MOBTOPHYIO OKPAacKy TKaHeill ¢ TIeJbl0 KOHTPOJIS
MOJTHOTBI  yJaJeHus. IJTOT JTall HE3HAYUTEJbHO
YBeJIMYMBAET BPEMsI OlNeparuu, HO MO3BOJSET IOJI-
HOCTBIO yAanuTh ¢GubposHble TKaHU. Mccedenne
MJEHKN Y HEKOTOPHIX OOJBHBIX MO3BOJUIO BHU3ya-
JU3UPOBaTh (PUKCUPOBAHHBIN W WM3MEHEHHDBIN BHY-
TpeHHUl cUHKTEP M OCBOOOAUTH €r0 OT PYyOIIOBOi
TKanu. Takas TeXHWKa Olepaluy MO3BOJUIA CO3-
JIaThb YCJOBUS JJISI XOPOIel pesakcarun chuHKTe-
pa, cBOGOJHOTO U JIEFKOTO PACKPBITUS aHAJIBHOTO
kanasa. [ToaToMy MBI CMOTJIM TIOJTHOCTHIO OTKA3aTh-
Cs OT BBIMIOJIHEHUST TAKOTO HEMPOCTOTO dTAla olepa-
UM, KaK /I03UPOBaHHAst CODUHKTEPOTOMMUS.

Bce mammenThl WMeJaN BO3MOXKHOCTDH OCYIIECT-
BJISATH TOJIHBI KOHTPOJIb HAJl 9BaKyalueil Kulleu-
HOTO COJICPXKUMOTO. MHOTHE OTMEeYa u yJydllieHne
KayecTBa OIMOPOKHEHUSI KWIIKHU, 4TO, 6e3yCJOBHO,
CBSI3aHO C BBICBOOOXKIeHUEM COHUHKTEPOB OT PyO-
nosoii Tkanu. Penakcanusg cuHKTEpa NPUBOAMIA
K KYIUPOBAHUIO WM 3HAYUTEJBHOMY CHUXKEHUIO
UHTEHCUBHOCTU GOJIEBOTO CUHPOMA YK€ Ha CJeIy-
IOLUI JleHb 1ocJe onepainuu. Bce ot 06CTOSATEND-
CTBa TMPUBOJUJIN K TOMY, UYTO IOCJEONeparinoHHast
paHa 3a)kuBajia B IpuemjeMbie cpoku. Haubosee
YacTo 3MUTEIU3AINs PaHbl MPOUCXOANIA B TEPUO/T
ot 8 no 10 memennp mocse BMemmatenbcTBa. Cpoxu 3a-
JKUBJIEHUST B mepuoj; 8—12 Hemeb mocje olepaluu
ObLTM Olpe/lejieHbl HAMU KaK IpUeMJieMble, IIPU-
HUMasi BO BHUMaHHWe, KaK J0JI0 3a’KUBAIOT pPaHbI
y GOJIbHBIX TOCJE OTKPBITOI reMOPPOUIIKTOMUM.

Crenyer OTMETHUTHb Ba’KHOCTb MPAaBUJIBHOTO TO-
CJIEOTIEPAIIMOHHOTO  BEJIEHMSI TaKUX  IAIUEHTOB.
Heo6xonumo cobuioath JAUETy, PeryJaupoBaTh M-
KOCTb KHUIIEYHOTO COAEPKUMOro, MpuHUMasi Ouo-
JIOTHYECKIEe aKTUBHbIE JOOABKH BO BPEMSI BCEro
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nepuoja Jie4eHHs; OCYIIeCTBJATb TUTHEHY [Ocse
akta gederamuyu CTpyeil BOJAbI KOMHATHOW TeMIIe-
parypbl, HalpaBJeHHOH Ha paHy Yepe3 TUTHEHUYe-
ckymo Jefiky. Ha pasHpix hasax paHeBOTO mporecca
HEOOXOMMO HCIO0JIb30BATh PA3JUYHbIE Ma3u U WX
koMOuHaimu. Hauymnasi ¢ TpeTbeil Hejenn mOCTe-
OIlePAIMOHHOr0 Iepuojia Masdb, CTHUMYJUPYIOIIYIO
pernapaTuBHbIE TPOIECChl, HYKHO HAHOCUTD HAa PaHy
B aHAJbHOM KaHaJe IaJblleM [0 II0JHOH ee anure-
JIA3ALUU.

OrpanuyeHus: uccJiel0BaHus

Orpannuuenuamu JaHHOrO UCCAeL0BAHUS LIPEXKIE
BCETrO ABJISIOTCS OJHOIICHTPOBON XapaKTep HCCJe/10-
BaHud, OIIPe/eJeHHbI IIPOTOKOJI I110C/IeollepalluoH-
HOTO BeJICHUS IAIMEHTOB, KOTOPbIH MOKET pasJiu-
4aTbCs B Pa3HBIX JeYeOHBIX yupexaeHusXx. Kpome
TOro, He6oJIbIas BbI6OPKA MAIMEHTOB U HEGOJIbIIOE
KOJIMYECTBO M3YYEHHBIX MATOTHCTOJOTUYECKUX TIpe-
[apaTtoB He II03BOJAIOT JOCTOBEPHO OIEHUTL (-
(bekTUBHOCTD TPUMEHSEMON XUPYPrUYECKO TaK-
k. Heo6XoauMo TIpoBejieHHe MHOTOIEHTPOBOTO
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A New Surgical Approach
in the Treatment of Chronic Anal Fissure

Igor A. Nechai', Alexey S. Peremyshlenko?3, Daria Yu. Muravitskaia', Maria S. Efimova'*

" Multidisciplinary Clinic OOO “Medilux-TM”, Saint Petersburg, Russian Federation
? Clinical Hospital of St. Luke, Saint Petersburg, Russian Federation
> 000 “Invitro”, Saint Petersburg, Russian Federation

Aim: to improve the surgical treatment outcomes for patients with chronic anal fissure through the new surgical ap-
proach application.

Materials and methods. A prospective study including 33 patients with chronic anal fissure undergoing a new
surgical approach treatment was conducted. This approach involved the dissection of the internal and external anal
sphincters, as well as the perianal tissues film from a thin, dense connective tissue film that envelops and fixes the lat-
ter structures, preventing the sphincter from fully relaxing and contracting. In 14 patients, the connective tissue
film and surrounding tissues film were stained with aqueous dye — trypan blue 0.06 %, used in ophthalmic surgery
for better fibrous tissue film identification. In 19 patients, the fissure was combined with a fistula originating from
the fissure itself.

Results. The application of the new surgical approach in patients with chronic anal fissure results in complete
sphincter’s relaxation and its contractile function restoration, significantly reducing the intensity of anal pain in post-
operative period and creating conditions for surgical wound healing within acceptable time frames.

Conclusion. The new surgical approach aiming isolation of the anal sphincters from the connective tissue film
and scars fully leads to the restoration and preservation of the sphincter function, thus enabling the complete avoid-
ance of sphincterotomy in such patients.

Keywords: anal fissure, chronic anal fissure, sphincterotomy, lateral internal sphincterotomy, surgical approach
Conflict of interest: the authors declare no conflict of interest.

For citation: Nechail.A., Peremyshlenko A.S., Muravitskaia D.Y., Efimova M.S. A New Surgical Approach in the Treatment of Chronic
Anal Fissure. Russian Journal of Gastroenterology, Hepatology, Coloproctology. 2026;36(2):96—103. https://doi.org/10.22416/1382-
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HoBas xupyprudeckasi TeXxHMKa npm onepaTtMBHOM J1Ie4E€HUU NaLUEHTOB

C XPOHUYECKON aHaNIbHON TPELUMHON

M.A. Heuain', C.A. MNMepewmbiwnenko?3, 1.10. Mypasuukas', M.C. Edumosa'™*

" MHoronpoguibHbii meanumHekuii LeHTp OO0 «Meaumokc-TM», CaHkT-IleTepbypr, Poccuiickas Penepaums
2 Crl16 rbY3 «KnuHnyeckas 6osnbHuLa Cesitutens Jlyku», CaHkT-NeTepbypr, Poccurickas Penepaums

3 000 «UNHBUTPO», CaHkT-leTepbypr, Poccurickas denepaums

Lenb: ynyylieHne pesynstaTtoB XMPYPrn4eckoro Jie4eHns naumeHToB C XPOHNYECKOM aHaJIbHOM TPELLMHOM NyTEM

MPUMEHEHNSA HOBOW XMPYPrnYeCKOm TaKTUKN.

Martepuan n metopabl. /lccnenoBaHne HOCUIIO NPOCNEKTUBHBIM HEPAHLOMU3NPOBAHHLIA XapakTep 1 BKIOYao

33 nauneHToB C XPOHMYECKOW aHaNIbHOM TPELLVHON, Y KOTOPbIX Obla NPYMEHEHA HOBasi XMPYypPruyeckas TEXHUKA,
HarnpasJ/ieHHad Ha BblOeNleHe BHYTPEHHEro, Hapy>XHOro COUHKTEPOB, a Takxke rnepuaHasibHbIX TKaHer OT TOHKOM

MJIOTHOW COEAMHUTENIbHOTKAHHOW MJIEHKU, KOTOPas NOKPbIBAET N GUKCUPYET yKa3aHHbIE CTPYKTYPbI, HE NO3BOJISAS

ChUHKTEPY NOJIHOLLEHHO pacKpbIBaTbCs M cokpaluaTtbes. Y 14 naumeHToB 66110 NPOBEAEHO OKPALLMBaAHNE 3TOM coe-
OVIHUTENbHOTKAHHOW MAEHKU 1 OKPY>KaeMbIX €10 TKaHEN BOOHBIM KpacUTeNeM TpunaHoBbii cuHuii 0,06 %, npumeHs-
€MbIM B 0pTasIbMOIOrK C LIENbIO NyYLIen BU3yanmsaumm GnubposHoi TkaHu. Y 19 naumeHToB TpeLLmHa coveTanach

CO CBULLOM, UCXOOALLMM U3 TPELLUMHbI.

Pe3ynbratbl. [1pyMeHeHe HOBOM XMPYPruyeckom TEXHUKN Y NALUEHTOB C XPOHNYECKOW aHalbHOM TPELLMHOM No-
3BOJINII0 MOJSIHOLEHHO penakcnupoBaTb CHUHKTEP, BOCCTAHOBUTb Er0 COKPATUTESIbHYIO CNIOCOOHOCTL, 3HAYNTENBHO

CHU3UTb UHTEHCUBHOCTb aHabHOM 60 B MOCNeonepaunoHHOM NEPUOE U CO3aTb YC/IOBUS AN €€ 3aXMBIIEHMS

B MPUEMJIEMbIE CPOKMU.

BbiBOoAbl. HOBasa xvpypruyeckas TakTvka, HarnpasfieHHasa Ha BblOeneHe aHanbHblX COUHKTEPOB OT COEANHUTESb-
HOTKAHHOW MNIEHKM 1 PyOLIOB, NMPUBOAUT K BOCCTAHOBJIEHWNIO M COXPAHEHWIO MOJTHOLEHHOM (PYHKLIMN CHUHKTEPHOrO an-
rnapara npsMon KMLLIKW, YTO MO3BOJIAET MNOJIHOCTLIO OTKA3aTbCA OT BbINOSIHEHWS COUHKTEPOTOMUN Y TaKMX NALMEHTOB.
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Introduction

Anal fissure is a widespread disease, occurring
in 20—23 individuals per 1000 adult population,
and accounts for 10—15 % of all coloproctological
diseases. The condition develops equally often in
men and women, primarily in working-age indi-
viduals [1].

The primary link in the pathogenesis of anal
fissure development is initially a temporary, and
subsequently sustained, spasm of the internal anal
sphincter [1, 2]. This condition leads to impaired
blood supply to the area of the internal sphincter
where the anodermal defect is localized, causing
local tissue ischemia in the anal canal and prevent-
ing healing [1]. The continued impact of etiolog-
ical factors results in the fissure not healing for a
prolonged period, leading to chronicity of the pro-
cess with the development of rough fibrous edges
of the fissure, the formation of a fibrous polyp at
its proximal edge on one side, and a sentinel pile
on the other [1, 2]. Both conservative approaches
and surgical methods have been proposed to re-
lieve sphincter spasm. The complex of conserva-
tive measures involves using a group of drugs for
so-called “chemical sphincterotomy” and includes
the use of agents such as calcium channel blockers
and botulinum toxin type A [3, 4]. However, the
recurrence rate with conservative therapy reaches
50 % [3, 5]. In order to relieve sphincter spasm
and create conditions for fissure epithelialization,
S. Eisenhammer proposed lateral subcutaneous
sphincterotomy as early as 1959 [6]. This stage of
surgery remains the primary method in the surgi-
cal treatment of patients with chronic anal fissure
worldwide [1, 5, 7—9]. However, the incidence
of anal sphincter insufficiency reaches 44 %, and
at follow-up periods exceeding 24 months, it re-
mains at 15 % [10]. P. Garg et al., after analyzing
22 randomized studies on the treatment of patients
with anal fissure by performing lateral subcuta-
neous sphincterotomy, concluded that 14 % of
patients continue to experience symptoms of anal
incontinence in the long-term follow-up [11].

Thus, one of the main directions in the treat-
ment of chronic anal fissure is the relaxation of
the internal anal sphincter. We noticed that after
fissure excision, the anal canal remained rigid and
did not open completely with an anal speculum,

while a thin, strong membrane was identified at
the base of the postoperative wound. This mem-
brane merged in color with the surrounding tis-
sues, and upon its excision, the anal canal became
easily distensible, which eliminated the need for a
sphincterotomy. We have proposed a new method
for relaxing the internal sphincter without incis-
ing it, which allows preserving the patient’s full
continence function, relieving pain, and creating
conditions for the healing of the anal fissure.

Aim of the study — improvement of surgical
treatment outcomes for patients with chronic anal
fissure by applying a new surgical technique.

Materials and methods

Study design

The study was a prospective, single-center,
open-label, non-randomized study.

The study was performed by three coloproctol-
ogists from the Department of Coloproctology at
the multidisciplinary clinic OOO “Medilux-TM”
in Saint Petersburg. Histological examinations
were conducted at the pathohistological labora-
tory OOO “Invitro” by one histopathologist, the
head of the Histology Department.

The study included patients over 18 years of
age with a confirmed diagnosis of chronic anal
fissure, which is characterized by a fissure with
fibrotic edges, a sentinel pile, and a fibrous polyp,
as well as with fistulas originating from the fis-
sure, for whom surgical intervention was planned.

Exclusion criteria for the study were: the pres-
ence of anal fissures developed due to Crohn’s
disease and other inflammatory bowel diseases;
previous anorectal surgery; and the presence of
transsphincteric and extrasphincteric anorectal
fistulas. Patients lost to follow-up; patients who
refused further participation in the study; and pa-
tients for whom the planned surgery could not be
performed were excluded from the study.

All patients provided written informed consent
and could withdraw from the study without ex-
planation.

Surgeries were performed using a laryngeal
mask or intravenous anesthesia. The type of an-
esthetic support was always determined by the
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anesthesiologist. For some patients, based on spe-
cific criteria, surgeries were performed under en-
dotracheal anesthesia, i.e., muscle relaxants and
strong painkillers such as fentanyl were adminis-
tered intravenously.

The intensity of pain was assessed before surgery,
on the first morning after it, and 2 or 3 weeks after
surgery using the Visual Analogue Scale (VAS).
The continence function of the sphincter appara-
tus was assessed using the Wexner Incontinence
Score [12] at the second/third week after surgery.

All patients followed a diet and took biolog-
ically active supplements to ensure soft, loose,
formed or semi-formed stools. Water was used for
hygiene after defecation. An ointment stimulating
reparative processes was applied to the postoper-
ative wound with a finger twice daily until com-
plete epithelialization.

Surgical technique

After inspecting the anal canal using an anal
speculum, the first stage of the surgery involved
excising the anal fissure together with the senti-
nel pile and the fibrotic polyp. The wound was
extended onto the perianal skin in a “petal” shape.
The next stage involved assessing the approximate
boundaries of the connective tissue membrane cov-
ering the base of the postoperative wound. This
thin membrane blends in color with the surround-
ing tissues and is poorly visualized by the naked
eye (Fig. 1). The blue line on Figure 2 indicates
the boundaries of the connective tissue membrane
at the base of the wound. This membrane glares
in the light of a headlight and becomes more con-
trasting and noticeable on a phone screen (Fig. 3).
After visualization, it was excised from the out-
side inwards, off both the external and internal
sphincters, across the entire wound area using
surgical “vascular” scissors, as well as using an
electrocautery unit with a handle attached to it
and a needle electrode (Fig. 4). Fibrous tissue
that was fixing the sphincters, if diagnosed, was
also removed. Hemostasis was achieved using the
electrocautery unit. After this, using an anal spec-
ulum, the opening of the anal canal was checked.
If the anal canal opened and closed easily and
freely upon spreading the blades of the anal specu-
lum, this stage of the surgery was considered com-
plete. Final hemostasis was performed. A gauze
drain sponge, abundantly soaked in Vishnevsky
ointment mixed with Levomekol ointment, was
inserted into the anal canal.

If a fistula originating from the fissure was di-
agnosed during the operation, it was excised en
bloc together with the anal fissure.

Fully understanding that the connective tis-
sue membrane covering the base of the operative
wound is poorly visualized during surgery, we set

Figure 1. A connective tissue film covering
the base of the postoperative wound

Figure 2. The margins of the connective tissue
film at the wound base

Figure 3. The connective tissue film reflecting
the light from the surgical headlamp
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Figure 4. Dissection of the connective tissue film

ourselves the task of trying to find a way to stain
this tissue in order to improve its visualization
from the surrounding tissues. We tried using vari-
ous dyes for this purpose, which are used for stain-
ing tissues in other fields of medicine. However,
when using them, all tissues stained equally, and
it was not possible to visualize the connective tis-
sue membrane and fibrous tissue. Continuing the
search, we turned our attention to dye used as an
auxiliary staining agent in ophthalmic surgery for
staining the anterior capsule and fibrous tissue,
which contains trypan blue at a concentration of
0.06 % weight/volume, sodium chloride 0.85 %
weight/volume on an isotonic basis (Fig. 5). The
full characteristics of the dye are provided in the
instructions included in each package.

After excision of the anal fissure, the entire
surface of the operative wound was stained with
the dye, which was applied to the tissues using an
insulin syringe and needle. We waited for about
1 minute and washed off the excess dye with phys-
iological sodium chloride solution. The connective
tissue membrane and fibrous tissues stained blue
and were clearly delineated (Fig. 6). This allowed
for their more precise and complete removal across
the entire wound area. After excising these tis-
sues and freeing the anal sphincters from them,
the latter became well-relaxed, and the anal canal
opened easily with an anal speculum. This circum-
stance allowed us to completely abandon perform-
ing sphincterotomy in all patients.

In 6 patients, after excision of the anal fissure
and removal of the connective tissue membrane,
the internal anal sphincter was found to be fixed

to the underlying tissues by rough scars. In one of
them, the anal sphincter was fixed in the shape of
the letter V (Fig. 7). This necessitated extending
the wound onto the perianal skin and removing
the fibrous tissues. After this, the internal anal
sphincter returned to its original anatomical po-
sition, and the anal canal opened easily with the
help of an anal speculum.

The excised anal fissure and connective tissue
film were sent to the pathohistological laboratory
for examination.

Results

A total of 33 patients aged 25 to 68 years
were included in the study. There were 21 (64 %)
women and 12 (36 %) men. The duration of the

Figure 5. Bottle with the dye

Poc xypH ractposHTepo remaros komonpokrot 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)

99



100

Original articles / Opuruna/bHbIe HCCIETOBAHUS

www.gastro-j.ru

Figure 7. The fixed external anal sphincter in the shape of the letter V

disease history ranged from 6 to 48 months or
more. The first patient was enrolled in the study
in January 2024, and the last in April 2025.

The localization of the fissure on the walls of
the anal canal is presented in Table 1.

In 11 patients, chronic anal fissure was com-
bined with incomplete intersphincteric fistulas,
and in 8 patients, complete shallow transsphinc-
teric fistulas were also diagnosed.

Table 1. Anal fissure localization on the anal

canal wall
Localization of anal fissure @
on the walls of the anal canal n (%)
Posterior wall 23 (69.7)
Anterior wall 8 (24.2)
Lateral wall 1(3.0)
Anterior and posterior walls 1(3.0)
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Table 2. Conditions and surgical approaches associated with anal fissure

Anal canal diseases Types of operations n (%)
Anal fissure only Fissure excision 14 (42.43)
Anal fissure + intersphincteric fistula Eserslon oif Hsine ad sl 11 (33.33)
as a single unit
Anal fissure + superficial transsphincteric fistula Excellsion off i e il 8 (24.24)
as a single unit
Total 33 (100)

The nature and type of operations performed
on patients, depending on the nature of the dis-
ease, are presented in Table 2.

The surgery duration ranged from 15 to 75 mi-
nutes, with an average time of 40 minutes.
Intraoperative blood loss was 5—15 mL. Patients
stayed in the clinic for 1 day.

Anal continence assessment was performed us-
ing the fecal incontinence score in all 33 patients.
The level of bowel content incontinence was 0.
All patients had full control over the passage of
intestinal gas, liquid, and solid stool, and could
safely pass gas without fear of stool leakage. All
patients could delay defecation for 15—20 minutes.

In 32 (97 %) patients, the postoperative wound
healed with complete epithelialization within
8—12 weeks after surgery. After anal fissure ex-
cision, a recurrence was diagnosed in one patient.
Initially, his postoperative wound healed within
the expected timeframe. However, sometime after
the passage of a large, hard fecal mass, a wound
formed at the site of the postoperative scar. The
patient underwent long-term complex conserva-
tive therapy aimed at regulating stool softness and
stimulating reparative processes (ointments and
suppositories). Tablet medications with antimicro-
bial and antibacterial action (Metronidazole) were
also used. A PCR test of wound discharge was
performed to identify sexually transmitted diseas-
es, but no such changes were found. The patient
had no complaints or concerns and experienced no
discomfort in the anal canal. Eight months had
passed since the surgery, but the wound had not
healed. We invited the patient to the clinic for
an examination 12 months after the surgery and
confirmed that the postoperative wound had ep-
ithelialized. He had no complaints. A follow-up
examination was conducted another 4 weeks later.
No complaints, the wound is epithelialized.

Pathomorphological section

Tissue staining with trypan blue dye, for better
visualization of the connective tissue membrane
and fibrous tissue, was performed in 14 patients.
A total of 21 examinations of the removed material
were carried out. The histological findings were
largely similar and presented as the morphological
picture of a chronic anal fissure, connective tissue

with scar changes, or the morphological picture of
a chronic anal fissure, rectal fistula, connective
tissue with scar changes. The fragments of scar tis-
sue were represented by fibrous and adipose tissue
with focal mild sclerosis, mild edema, congestion,
and focal mild lymphocytic infiltration.

Discussion

We have presented a new surgical technique
for chronic anal fissure, aimed at excising and re-
moving the connective tissue membrane and scar
tissue that prevent the sphincter from function-
ing properly. The thin but strong connective tis-
sue membrane, which covers the base of the anal
fissure during the chronicity phase, subsequently
spreads to the external sphincter and perianal tis-
sues, fixing these structures and preventing the
anal canal from opening fully. The formation
of such a membrane at the base of the anal fis-
sure likely explains the fact that as the process
becomes chronic with the formation of rough,
calloused fissure edges, a fibrous polyp, and a
sentinel pile along its margins, patients note the
cessation or reduction in pain intensity. Possibly,
the thickness, strength, and extent of this mem-
brane depend on several factors: the duration of
the disease history, the early or late initiation of
targeted conservative treatment, the type of ther-
apy, the frequency of disease recurrences, compli-
cated courses such as fistulas originating from the
fissure, the nature of the stool, and some others.
We noticed that the thickness and strength of this
membrane were greater in the area of the fissure
base. In those patients whose fissure was compli-
cated by the presence of a fistula, coarse fibrous
layers were noted on the perianal tissues. The
use during surgery of a dye employed in ophthal-
mic surgery significantly helps to visualize this
connective tissue membrane. The stained tissues
become clearly visible, allowing for their precise
and complete removal. Sometimes we performed
repeated tissue staining to check the completeness
of removal. This stage slightly increases the sur-
gery duration but allows for the complete removal
of fibrous tissues. Excision of the membrane in
some patients allowed us to visualize the fixed
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and altered internal sphincter and free it from scar
tissue. This surgical technique created conditions
for good sphincter relaxation and free, easy open-
ing of the anal canal. Therefore, we were able to
completely abandon performing the challenging
operative stage of a graded sphincterotomy. All
patients were able to maintain full control over
the evacuation of bowel contents. Many noted an
improved quality of bowel emptying, which is cer-
tainly associated with freeing the sphincters from
scar tissue. Sphincter relaxation led to the relief
or significant reduction in pain intensity as early
as the day after surgery. All these circumstanc-
es led to the postoperative wound healing within
an acceptable timeframe. Most often, wound ep-
ithelialization occurred between 8 and 10 weeks
after surgery. We defined the healing period of
8—12 weeks post-operation as acceptable, observ-
ing how long wounds take to heal in patients after
open hemorrhoidectomy. It should be noted that
proper postoperative management of these pa-
tients is very important. It is necessary to follow
a diet, regulate the softness of bowel contents by
taking biologically active supplements throughout
the entire treatment period, and maintain hygiene
after defecation with a stream of room-tempera-
ture water directed at the wound through a hy-
giene shower head. During different phases of
the wound healing process, various ointments
and their combinations must be used. Starting
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Poab nHekiiuu Helicobacter pylori B pa3BUTUU
JKeAe30AePUITUTHON U B, -AePUITUTHON aHEMUU

A.A. entyaun*, C.C. Kappamesa, A.A. Kyp6atosa, H.A. Benynn

DIAOY BO <llepsviti Mockosckuii zocyoapcmeentviii meduyunckuil ynusepcumem um. U.M. Ceuenosas Munucmepcmea
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Llenb: NnpoBecT aHann3 COBPEMEHHbIX JaHHbIX NUTepaTypbl, KacaloLLMXCs BO3MOXHOM CBSA3UN MHdekumn Helico-
bacter pylori (H. pylori) ¢ pagsuTrem xenesonebuumtHoin n B, ,-oednumntHomn aHemmn.

OCHOBHbI€ NOJIOXEeHUA. B onybarkoBaHHbIX paboTax nokasaHo, YTO BO MHOMMX cllydasix (0COB6EeHHO B neguaTpu-
4YecKoW npakTuKe) xenesoneduunTHas aHEMUS C HEYCTaHOBIEHHOM MPUYMHOM MOXET ObiTb 0OyCcnoBieHa Hanu-
ynem nHdekunn H. pylori, KoTopas C NOMOLLbIO Pa3/INYHbIX MEXaHM3MOB MOXET NPUBOAUTb K HapyLLUEHUIO BCaChl-
BaHWS Xenesa. Ipaamkaumns aTo MHGEKUMM CNocoBCTBYET BOCCTAHOBIEHNIO HOPMaJIbHbIX MoKasaTenern KpacHom
KpoBu. Kpome aT0ro, y 60JbHbIX, MHOULMPOBaHHLIX H. pylori, oTMevaeTcs Gosee HU3KMIN YPOBeHb BUTamuHa B,
B KPOBW MO CPABHEHUIO C HEMHDULIMPOBAHHLIMU NnuamMn. MexaHn3mbl, COCOOCTBYIOLME HapyLLEHWIO BCaCbiBaHUS
BUTaMuHa B,, y NauneHToB ¢ nHdekumen H. pylori, MOryT GbiTb CBA3aHbI C NMPOrPECCUPOBaHNEM MYTIETUHOKASIBHOO
aTpodUNYECKOro racTpuTa, a Takke C BbIpabOTKOM aHTUTEN K NapueTasibHbIM KineTkam 1 BHyTpeHHeMy dakTopy Kacna.
PekomMeHaaLmm MHOMMX HaLMOHASbHBIX FACTPO3HTEPONOrMYECKUX OOLLECTB N COMACUTENbHbIX COBELLAHUA CHMTAOT
LienecoobpasHbIM NPOBeeHNE Y NaLEHTOB, UMEIOLLIX XeNe3oaeduumTHYO nim B, ,-neduumtHyo aHemMuio ¢ HeycTa-
HOBJIEHHOM NPUYMHON, TECTUPOBAHNA Ha Hann4me nHdekummn H. pylori ¢ nocnenyoLLen apagnkaumen.

3aknouyeHue. CyLLecTByeT NoJIoXUTENbHAs CBA3b Mexay H@ekunen H. pylori n BO3HUKHOBEHMEM Xene3onedu-
LMTHOM aHEMUW C HEYCTaHOBJIEHHON NpUYnHON. Mpobnema cBA3n Mexay uHdekunein H. pylori v B, ,-neduumntHoii
aHeMuen n3yyeHa HeJOCTaToOuHO 1 TPpebyeT AanbHENLLMX UCCe0BaHUN.

Kniouesble cnosa: xenesoneduumntHas aHemus, B -nedbvuptHas aHemus, nidekuma Helicobacter pylori, apa-
avkaums

KOoH®NUKT nHTepecoB: aBTOPbI 3as9BNSAOT 00 OTCYTCTBUM KOHMIMKTA UHTEPECOB.

Ana untnposanus: LentynuH A.A., Kappawesa C.C., KypbatoBa A.A., BeHyHu H.A. Ponb nidekumn Helicobacter pylori B pa3su-
Tn xenesonedpuunTHOM 1 B ,-AedrUNTHOR aHEMUN. POCCUICKIIA XXypHaN racTPO3HTEPOIOMUK, Frenatosorim, KosonpoKTONOr K.
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The Role of Helicobacter Pylori Infection in Iron Deficiency

and B_, Deficiency Anemia
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.M. Sechenov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: to review the current literature on the potential link between Helicobacter pylori (H. pylori) infection and iron de-
ficiency and vitamin B, deficiency anemia.

Key points. Published studies have shown that iron deficiency anemia of unknown cause may be due to H. py-
lori infection, especially in pediatric practice. This infection can lead to impaired iron absorption through various
mechanisms. Eradicating H. pylori infection can contribute to restoring normal red blood cell parameters. Addi-
tionally, patients infected with H. pylori have lower blood levels of vitamin B,, compared to uninfected individuals.
The mechanisms contributing to impaired vitamin B, absorption in patients with H. pyloriinfection may be associated
with the progression of multifocal atrophic gastritis, as well as the production of antibodies against parietal cells
and intrinsic factor. Many national gastroenterology societies and consensus meetings recommend testing for H. pylori
infection patients with iron deficiency anemia or B,, deficiency anemia of unknown origin and, if positive, eradicating it.
Conclusion. There is a positive association between H. pylori infection and the development of unexplained iron
deficiency anemia. The relationship between H. pylori infection and vitamin B, deficiency anemia has not been suffi-
ciently studied and requires further research.
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B Hacrosiee BpeMs [0oKazaHa Beayliash 3THO-
jgorudeckast posib unbekuun Helicobacter pylori
(H. pylori) B BO3HUKHOBEHNHN TakuX 3a60JeBaHMUI,
KaK XPOHMYECKWUIl TaCTPUT, sI3BeHHas GOJe3Hb, aje-
HOoKapimHoMa emayaka, MALT-nmumdoma xemynka.
B To Xe BpeMs oTMedaeTCs TOJOKHTETbHAs CBSI3b
uudekiuu H. pylori ¢ pasBurueM psijia HEracTpo-
SHTEPOJIOTHUECKUX 3a60JeBaHUIl, B YHCJIO KOTO-
PBIX BXOJIST U GOJIE3HU KPOBH: JKeJie3ojeuiiurHast
AHEMUST ¢ HEeYCTAaHOBJIEHHOI TPWYNHONW, UMMYHHas
TpomGonuTonenusd, B ,-nedunurnas anemusa [1].

Uudexuus Helicobacter pylori
u B, -nedunurnag anemus

[TepBoe coobieHne 0 BO3MOXKHON POJIM TTHJIO-
PUYECKOTO XeJauKoOaKTepa B Pa3BUTHH ayTOUMMYH-
HOTO TacTpUTa, ITPOTEKABIIETO C JIepUIUTOM BU-
tamuna B,,, 6bu1o ony6nuxosano H.J. O’Connor
et al. B 1984 r. [2]. B panbueiinieM ObLI BbIIOJ-
HeH psaj paGoT, TOCBSANIEHHLIX OIeHKEe CBSA3U WH-
dbexnumn H. pylori ¢ ypoBHeM InmaHokoOaiaMuHa.
Tak, uccienoBanue, MPOBEJEHHOE IO THUIY <«CJY-
yail — KOHTPOJIb» M BKJIO4YaBiiee 150 mamueHTOB,
undunuposanupix H. pylori, n 150 aui KOHTPOJIb-
HOIl TPYIIIbI, TTOKA3aJ0, YTO yPOBEHb TeMOTJOOMHA
U 9PUTPOIUTOB, a TaKKe yPOBEHDL ’Keje3a U BUTA-
muHa B, B cbIBOPOTKE KPOBU y GOJbHBIX OCHOBHOI
rpynnbl ObLA TOCTOBEPHO HUMXKE, 4YeM Yy JIHI[ KOH-
TPOJIBHON TPyIIbl. Y POoBeHb BUTaMuHa B, 1 Kejesa
JIOCTOBEPHO BO3pacTaJl OC/Ie TPOBEJICHNSA B TeUeHHE
14 pHell cTaHJapTHOI TPOWHON Tepamum ¢ oMernpa-
30JI0M, AMOKCHUIMJITUHOM U KJAAPUTPOMUIIUHOM [3].

O6caenoBanne 50 tmarnueHToB B Bo3pacre oT 18
n0 75 ger, nndunnposanusix H. pylori, n 50 6oJb-
HBIX KOHTPOJIBHOI I'PYIIIbI IPUBEJIO K 3aKJII0OUEHHIO,
4TO ypoBeHb BuTaMuHa B, 6bu1 B ocHOBHOIL rpyrie
JIOCTOBEPHO HU3Ke, 4eM B KOHTpoJibHOI. IIpu atom
ObLJT clleJlaH BBIBOJI, YTO JaHHAsd MHQEKINS MOKeT
6bITh IpUYKHOIL edunnTa BuTaMuna B, 1 4o Takum
HNalyreHTaM TTOKa3aHo MPOBeJcHUE IPAJUKAIMOHHOM
teparun [4]. A.S. Sarari et al. [5] Taxkike mnoka-
3amM, 4To cojep:kanue sutamuna B, y H. pylori-
MHQPUIMPOBAHHBIX MAIMEHTOB ObLJIO JIOCTOBEPHO
HIDKe, 4eM Y HeMH(PUITUPOBAHHbBIX, puueM y 67,4 %
OOJIBHBIX €r0 yPOBEHb OKA3AJICS HUKE HOPMAJbHBIX
smavennit (<200 ur/mi).

N.O. Saglam et al. [6] na6mogamu 522 pe6en-
Ka ¥ IOAPOCTKA C JAUCHENCUYECKUMHU >KaJ0OaAMU.
VY 24,5 % u3 Hux B Guonrarax CAU3UCTON 060JI0UKH
Keqtyika Opin o6Hapyskenbl Gakrepun H. pylori.
YpoBeHb BUTaMUHA B12 y 3TUX MalMeHTOB ObLT J0C-
TOBEPHO HUXe, 4eM y OOJIbHBIX, Yy KOTOPBIX JaH-
Hble MUKPOOpranuaMpl orcyrctBoBaan. M.H. Ayesh
et al. [7] o6caenoBamn 100 marmeHTOB, KOTOPBIM
Obl1a  mpoBe/ieHa  330(haroracTpoyOeHOCKOIIHS.
[Ipu srom y 81 mammenTa ObLl BBISABIEH MUJIOPH-
yeckuit xennkobakTep, a y 19 GOJbHBIX OH OTCYT-
crBoBas. Y H. pylori-nonoxurebHbIX IaleH-
toB B 9,9 % ciydaeB Gblin o6HAPYIKEHDBI aHTHTENA
K IapuerajbHbIM KJaeTKaM, a B 18,5 % — anTuresa

Kk BHyTpeHHemy dakropy Kacma. Hu y opanoro
H. pylori-orpunarebHoro 60JbHOTO JaHHbIE AHTH-
TEeJIa He BbISBJISJIUCD.

N3ayuyenne xoppessiiuu MeK/1y YPOBHEM BUTAMU-
Ha B,, u MHGUIMPOBAHHOCTDBIO TUIOPUYECKUM Xe-
JIMKOGAKTEPOM TOKasajo, uro undexnus H. pylori
BCTpevanach y Jiuil ¢ norpanuyabiM (145—180 /M)
nin HuskuM HOpMasnbHbiM (180—250 nr/mMa) ypos-
HeM BUTaMUHa B, B KpoBHM J0CTOBEpPHO ualle, ueM
cpeau JUI ¢ ypOBHeM BHTaMuHa B, > 250 1r/Ma
(coorBercTBeHHO, ¥ 92 1 89 % mamuentos u B 51 %
cayuaes, p < 0,0001) [8].

F. Presotto et al. [9] na6aogamun 79 601bHBIX,
y KOTOPBIX Kakue-An60 KJINHUYECKHE CHMITOMBI
OTCYTCTBOBAJIM, HO BbBISABJSUINCD AHTHUTEJA K HapH-
eTAJbHBIM KJeTKaM. ¥ 24 w3 HuX Oblaa JAMarHOCTH-
posana B ,-nepunurnaa anemua. Konrpouabnyio
rpymnmy coctaBuan 66 desoBek 6e3 aHTUTEJS K Ta-
pueranbubiM KieTkaM. Wudeknus H. pylori Gbuia
o6HapyskeHa y 46 TaIllMeHTOB OCHOBHOW T'PYIIIIbI
(58 %). B KOHTPOJbHON Tpymie oHa Oblaa BbISIB-
JeHa y 26 uesnosek (39 %) (p = 0,03). ¥V GosbHbIX
¢ TsKesol arpodueil can3ucToil 060J0UYKY Tesa JKe-
JyaKa WHQEKINS MHIOPUYECKOTO XeTmKoOaKTepa
JMarHocTupoBajach Juib B 19 % ciaydaes.

He Bce aBropbr moxarBepaumiu  Gojiee HUBKUI
ypoBeHb BuTaMmHa B, y aui, uHOUIMPOBAHHBIX
NUJI0pUYecKuM Xequkob6akTepoMm. Taxk, cucrematu-
yeckuii 0630p W MeraaHasn3 paboT, BKJIIOUYABIINX
1274 GepeMeHHBIX >KEHIIUH, MPOJAEMOHCTPUPOBATIN
HaJIM4¥e TOJOKUTENbHOM CBIA3M MeXK1y MHQeKInei
H. pylori u nedunnrom xenesa. IIpu aToM 1mosoxu-
TeJIbHAS KOPPEJIus MexX/y yKazanHoil nudexiuei
u gedunurom Butamuna B, orcyrcrBosana [10].

B psize pa6or uayvasnncb MeXaHU3MBbI, ITIOCPE[-
crBoM Kortopeix uHbekius H. pylori moxer cno-
cobcTBoBaTh passutuio B ,-nedunurnoil anemun.
[Ipy XpOHWYECKOM TacTpUTe, ACCOIMMMPOBAHHOM
C NIUJIOPUYECKUM  XeTHMKOOAKTEPOM, CHUIKAETCS
(gyHKIIMOHATbHAS AKTUBHOCTD MapHETAJbHBIX KJie-
TOK U BO3HUKAET I'MIIOXJOPTHPHUSI, KOTOPAsi MPUBO-
AT K HapyIIeHWIO BCACBIBAHWS IMAHOKOOAJaMUHA
[11]. IIporpeccupoBaHue BOCHAJUTEJBHOTO MPO-
1ecca B CJAMBUCTON 06OJOUYKe JKeTy/IKa, CBSA3aHHOE
C JJIUTEJTbHBIM MEPCUCTUPOBAHUEM B Heil Iuiopuye-
CKOTO XeJUKOGAKTepa, MPUBOJIUT K PA3ZBUTUIO MYJIb-
TndoKambHOTO aTpoduveckoro racTpura ¢ arpodu-
el mapueTaJbHBIX KJETOK, YTO BEJleT K YMEHbBIIEHUIO
npoaykimu BHyTpenHero dakropa Kacaa [12—14].
[Tonarator, uro npun H. pylori-acconnnpoBanHoMm
racTpure CcyImiecTByer ocobas TpyIIla IalleHToB
C TEHETHYEeCKOW TIPe/[PACIIONOKEHHOCTBI0O K BbIpa-
60TKe aHTHUTeN K BHyTpeHHeMmy dakropy Kacaa [15].
Haxoner, nndexiust H. pylori Beper k akTunanun
CD4* T-kJaerok, cnoco6CTBYIONNX BbIpAGOTKE aHTH-
TeJ K mapueTajbHbIM KjeTkam [16].

Kak wusBectHO, MopdosiornueckuM cy6cTpaToM,
IPUBOJAIINM K passutuio B, ,-nedunurnoit anemun,
SBJISIETCS AYTOUMMYHHBII TacTpPHUT, XapaKTepusy-
IOMuiicss mporpeccupyionieii aTpodueil CaAU3UCTOM
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060JIOUKH TeJla SKeJyJKa IPH OTHOCHTEIbHO CO-
XPAHHOU CJU3UCTOI 000JIOUKE aHTPATBHOTO OT/ea.
[Tpu ayronmmyntoM racrpure HY/K*AT®asa ciykut
TJIABHBIM ayTOAHTUTEHOM, CIIOCOOCTBYIONIMM BBIPAOOT-
Ke aHTUTeJ K IIapUEeTAJbHBIM KJIETKaM, BCJEICTBHE
Yero MmajiaeT CEKPEIust COMSTHON KUCJIOThI, CHUKACTCS
BbIpaboTKa BHyTpeHHero ¢dakropa Kacsa u Hapyiaer-
ca BcacbiBanue sutamuna B, [17, 18].

[auubie o ponu undexiun H. pylori B passu-
TUU W TTPOTPECCUPOBAHNN AYTOUMMYHHOT'O TacTpPHUTa
U TocJeaylonei Bufae(bMuMTHoﬁ aHeMHUU TTPOTUBOPE-
yuBbI. KiactepHblit ceMeliHbIil aHamm3 u 6JIM3HeIoBast
KOHKOP/IAHTHOCTb CBUJETEJNBCTBYIOT O HAJUYUU Ha-
CJIE/ICTBEHHOI TIPEJPACIOJNOKEHHOCTH K ayTOUMMYH-
HOMY TaCTPUTY, HO [IOIIyCKaeTcsl TaKyKe CYyIecTBO-
BaHue (haKTOPOB, BBICTYIMAIOIINX B POJHU TPUTTEPOB.
Bouta BbIiBHHYTA THUIIOTE3a, YTO MOKET UMETh MECTO
QeHOMEeH «MOJIEKYJISPHOI MUMHUKDPUU» MEKIY OIpe-
JIleJIEHHbIMI aHTHTeHAMU [UJIOPHYECKOTO XeJNKOOaK-
tepa u H'/K'AT®a30ii mapuerajibHbIX KJIETOK C IIO-
caeayionieil BoIpAaOOTKOM AHTUTENT K HapPHETATHHBIM
rkaetkam [19].

B swmreparype mupuBoasATcs HaOIIOAEHUS, CBU-
JIETEJILCTBYIOINE O TIOJOKUTENbHOM BJIUSHUU 9pa-
mukanun uadekiun H. pylori wa teuenue B,,-ne-
dunurHoit anemun. Tak, M.C.A. Marino et al. [20]
Habmonamu 62-neriero H. pylori-no3utuBHOTO maru-
enta ¢ geduiurom sutamuna B,,. Coxepskanue Bu-
TaMuHa B,, onpenendanoch y Hero umcxojHo, a Takike
yepe3 6 n 12 MecATieB mocJie apauKaIliOHHON Tepamii.
YpoBenb 1raHoKo6aJaMUHA, COCTABJSBIIUN MCXO/HO
145 nir /M1, Bospoc depes 6 mecseB g0 209,8 mr/ Mo
(p < 0,001), a uyepes 12 mecsines mo 271,2 nr/ma
(p < 0,001). B o711 5Ke CPOKH JOCTOBEPHO YMEHBIINII-
ca cpepHuii o6beM  ApUTPOLUTOB  (COOTBETCTBEHHO,
» < 0,002 up < 0,001).

T. Kotera et al. [21] onucanu 60bHYI0 B BO3pac-
Te 40 JeT ¢ ayTONMMYHHBIM TaCTPUTOM U WH(eKIeit
H. pylori, BbICOKMM THTPOM AaHTHUTEJ K ITapHETAJb-
ubM kjaerkaMm (1 : 160), 3HAYUUTENbHO IIOBBIILIEHHBIM
ypoBHeM ractpura (638 Hr/MI) U BBIPasKEHHBIMU
aTpOUIECKIMI M3MEHEHUSMH CIM3NUCTONH 06O0JOUYKN
Tesa skeayaka. KourposbHoe o6cieoBaHue, IIpoOBe-
JIeHHOe crycTs 26 MecsleB TOoce IPaJuKaIii, Mo-
Ka3alo CHIKEHHE THUTpPa aHTUTE] K IapHeTaJbHbIM
kaerkam (1 : 20), HOpMaIM3alMIO yPOBHS TacTpHHA
(64 ur/Mia), a Takke BOCCTAHOBJIEHME IJIABHBIX U Ia-
PUETAIBHBIX KJIETOK B (PYHIAJIBHBIX KeTe3ax.

YMeHbllleHne BBIPAKEHHOCTH aHEMUW W IIOBBIIIe-
HKe YypoBHA BuTaMuHa B, B xpoBu nocse ycuemtoii
apaiuKaIy MMJIOPUYECKOTO XeJNKOOAKTepa OTMeY AT
u npyrue aBropbl [22—24]. [IpaBaa, pas3Hblii ypoBeHb
[IPOBEJICHHDBIX HCC/Ae0OBaHMI He I03BOJISET C/esaTh
060CHOBaHHDBIN BBIBOL 00 3(M(HEKTUBHOCTH 3IPATUKA-
IIHOHHOW Tepanuu y OGOJbHBIX Bu*/i[ECIDI/IL[I/ITHOﬁ aHe-
mueit, nauimposanusix H. pylori, n tpebyer 1po-
JIOJIDKEeHUsT rccegoBanuii [25, 26].

B suteparype onyOJHMKOBAHBI TakiKke PaGOTbHI
006 OTCYTCTBUU CBSI3W MEXK/LY BQ*I[E(IDI/IL[I/ITHOI‘/)I aHeMu-
eit n undexuumeit H. pylori. A.M. Demir et al. [27]

obcaenoBamm 10 fmereit U MOAPOCTKOB B BO3pacTe OT S
no 18 jer, y KOTOpbIX ObLIM OOHAPYKEHBI AHTUTENA
K TapHeTaTbHbIM KJETKaM W OTMEYAJHUCh THCTOJOTHYe-
CKHe TIPU3HAKN ayTOUMMYHHOTO aTpo(UIecKOro racTpu-
ta. [Ipu aTOM HU y OJHOTO TIalleHTa He OblLIa BbISBIIE-
Ha MHQEKIMS MIIOPIYECKOro XeTnKoOaKTepa. ABTOPDI
c/leTaa BBIBOJI, YTO 3Ta WH(MEKINsST He TPUHUMAET HH-
KaKOTO y4yacTHs B Pa3BUTUH ayTOUMMYHHOTO aTpoduye-
CKOT'O racTpuTa y JeTeil.

T. Thara et al. [28] mpusenn HaGmoaeHMe 73-71€T-
Hell TaIlMeHTKU, Y KOTOPOW aspajuKaius uH(eKImn
H. pylori npusesa B TeyeHue 3 JjieT K PasBUTHIO U Obl-
CTPOMY TIPOTPECCUPOBAHUIO AYTOUMMYHHOTO TacTpU-
Ta ¢ arpodueil cAU3UCTONH OOGOJOUKH Tesa JKeTyIKa.
ABTODPBI NPEANONOKIIN, YTO YKa3aHHAsT MHQEKINs
B JIAHHOM CJlydae WTpajia 3alMTHYI0 POJb B OTHO-
MIEHNN PA3BUTHUSI ayTOMMMYHHOTO ractputa. [lo gaH-
HbBIM TPOCHEKTUBHOIO UCCJEJ0BaHUs, ITPOBEAEHHOTO
B Kurae, cpequ maineHToB ¢ MOJOKUTETHHBIME aHTHU-
TeJaMH K TapUEeTaJbHbIM KJIETKaM PpaclpoCTpaHeH-
Hoctp uHbekin H. pylori Obuia 3HAYNTENBHO HIDKE,
4yeM y TAlMEeHTOB 6e3 aHTHUTE K HapheTaTbHBIM KJeT-
kam (29,3 u 40,7 %; p = 0,004) [29].

HecMoTpss Ha oTCyTCTBHE CTPOTOH J/lOKa3aTesb-
HOIl 6a3bl O CBsI3W WHOEKITUN MHJIOPHYECKOTO Xe-
miko6akTepa u B, ,-nedunnrHoii anemnu, psag sKc-
MEPTOB  CYUTAIOT  11eecO00Pa3HbIM  MPOBeJeHNE
9PAJINKAIMOHHON Tepanuu y TaKuX NanueHton. Tak,
B T10JIOKeHUN 13 MeXX/[yHaPOIHOTO COTJIACUTEbHOTO
copemanus «Maacrpuxt VI» (2022), mocssmenHo-
ro BelleHHI0 GOJBHBIX ¢ WH(pEKIHEH MUI0PUIECKOTO
XeJMKOOaKTepa, TOBOPUTCS O TOM, 4TO «IPAJAUKAIU
uuberiuu H. pylori pekoMeHyeTcsl y HAllMeHTOB
¢ skese30e(pUINTHON aHeMuell ¢ HeyCTaHOBJEHHOMN
NPUYMHON, HWAMONATHYECKOW TPOMOOIMTONEHNYe-
cKoil mypmypoit n gedunurom Buramuxa B, (ypo-
BeHb corylacuss — 97 %, creleHb A0Ka3aTeJbHOCTU
U ciIa PeKOMEHJAIlMd — BBICOKme)» [1].

DKCIEePTHbIH 0630p, TOATOTOBJEHHDBIH AMepu-
KAHCKOW TacCTPOIHTEPOJOTHIECKON  accolmalimei
B pPaMKax COBEPIIEHCTBOBAHUS KJMHUYECKOW TTPaK-
TUKU TO JAMATHOCTUKE W JIEYEHWI0 aTpoPpuUYecKoro
racTpuTa, COMAEPKUT PEKOMEHIAINH OIpeIeTeHus
YPOBHA 3Kejle3a W BUTaMuHa B,,, a Taxxe anTuren
K IapueTajbHbIM KjeTKkaM u dakrtopy Kacaa y 60Jb-
HBIX C THCTOJOTHYECKON KapTWHOW ayTOMMMYHHOTO
racTpura, a TaKKe HX TeCTHPOBaHWe Ha WHdEK-
uuio H. pylori [30]. Kinnunueckne pexoMeHpannn
Poccuiickoit racTposHTepOJOTHYeCcKOil acconuainm
MO0 ayTOUMMYHHOMY TacTPUTy Y B3POCJBIX CYH-
TAIOT 11eJeCO00Pa3HbIM TIPOBEEHIE JIUATHOCTUKU
undexin H. pylori w spaguKaimoHHONl Tepanun
IpH ayTOMMMYHHOM ractpute (ypoBeHDb JOCTOBEp-
HOCTH JIOKa3aTeJbcTB — 1, ypoBeHb y6eanTebHOC-
™ pexoMenzanuid — A) [31].

Uudexuus Helicobacter pylori
U >keJie30/1ePUIUTHAS. AHEMHS

Kenezopepunurnas anemns (JKJA) ornocur-
ca K HamboJiee 4acToil gopMe aHeMHUii, COCTABJSAS
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cpean Beex ux ciaydaes 10 80 % y B3pocibix 1 90 %
y geteil. Begymeit npuuanmHoil Bo3HUKHOBeHUs JK/[A
CJy’KaT SIBHBIE WJIM CKPbITbie KpoBoTeueHus (mpe-
JKJIe BCEro KeaymnouHo-kumeunbie) [32]. Yuurbisas
cioco6rocts uHbeknun H. pylori BbI3bBaTH 3pO-
3UBHO-SI3BEHHDBIE TMOPAXKEHUS KeJyJKa W JBEHAJ-
narunepetHoil kuimku (B TOM uYMCJe TOBBIMATH
PUCK WX BO3HUKHOBEHUS TIPH TpUEME HECTEPOU]I-
HBIX TPOTHBOBOCIAJHUTENbHBIX IIPENAPATOB C II0-
CTEAYIONUME TeMOPPATHYECKUMHU  OCJOKHEHUSAMME ),
ee 3Hauenue B pazputum ;K/IA B Takux ciyuasx
craHoBuTCcs oueBuAHBIM. Ho mpumepno y 15 % ma-
nuenToB ¢ JK/IA moarBepauTh HaIU4YME MCTOYHMKA
KpPOBOTEUYEHNII He ynaercs, W sta dopMa aHEeMUH
HoJiyumsia HaszBaHue <«’Kese30[edUIUTHON  aHe-
MUU ¢ HEyCTaHOBJeHHOW mnpuuuHoii» (unexplained
iron deficiency anemia) [33]. O poau undexiun
H. pylori B pazsutumn nmento sroii ¢popmpr KA
HUKe U TMOHeT peyb.

YiKe 9KCIepUMEHTAJbHBIE WCCIEOBAHUS TOKA-
3asu, 4TO y Mbiiield, undunupoauusix H. pylori,
0 CPaBHEHWIO ¢ HEeWHOUIIMPOBAHHBIMU MBINIAMU
orMeuaioTcsi 6oJjiee HU3KUE IIOKA3aTeTH CHIBOPOTOY-
Horo ¢epputuna (p < 0,0001), comepskaHusi dpu-
tpoiutos (p < 0,0001), remorao6una (p < 0,0001)
u rematokpura (p < 0,001) [34]. B psige paGor
6bL7Ia OTMEYEHA ITOJOKUTEbHAS ACCOIUALIUST MEXIY
HasmnuneM wHbeknun H. pylori 1 BO3HUKHOBEHHEM
JKIA ¢ weycranoBieHnHoil npuunnoii. CpaBHeHUe
4acToTel BbIsABIAeHUs anturea k H. pylori wnac-
ca IgG y 79 manuentoB ¢ mannoit dopmoii KA
1 30 30pPOBBIX JINIT KOHTPOJBHOH TPYIIILI TTOKA3aJI0,
YTO B IIePBOIl TpyIIe oHa Oblia 3HAYNTEJIbHO BBIIIIE,
yeM Bo BTopoii (coorBercTBenHo 62,03 m 23,33 %;
» =0,001) [35].

J.Y. Lee et al. [36] naGaogann 281 uenoseka
B Bo3pacre ot 22 o 65 jner, u3 koropoix 187 ume-
JI TIOJIOXKUTEJIbHDIE pe3yJ ibTarnl Tecta Ha H. pylori.
Cpeanue 1oxasaresn COJAEPKAHUS TreMOrJo6nuHa
u depputnHa y WHOUITTPOBAHHBIX JHI[ OBLIN J[OC-
TOBEPHO HI)Ke, 4YeM Yy HeMHMUIMPOBAHHBIX, a [le-
dunur xemesa (ypoBeHb cwhIBOpoTOUHOTO (heppu-
tnHa < 39 Hr/MuI) B IEpBOH Tpylme BCTPeYascs

JIOCTOBEPHO 4aie, 4eM BO BTopoil (p 0,002).
WUccnenoBanue 1o TUIY <«CJydyall — KOHTPOJbY,
BrJouaBmee 150 manmeHTOB, WHQUIIMPOBAHHBIX

H. pylori, w 150 juil KOHTPOJBHOI TPYIIIBI, TIPO-
JIEMOHCTPUPOBAJIO, UYTO YPOBEHb TeMOTJOOWHA, IPU-
TPOIUTOB U CHIBOPOTOYHOIO ’Kejie3a y GOJbHBIX OC-
HOBHOIl T'PyNIbl ObLT JOCTOBEPHO HUKE, YeM Y JIHI
KoHTposibHOU rpynmel (p < 0.001) [3]. B.B.1. Bille
n L.B.K. Mabeku [37], o6caenoBas 842 naiuenra
C CUH/JPOMOM JIMCIIENICUY, MOKA3AJIU, YTO TAIMEHTBI,
unduiuposanusie H. pylori, 110 cpaBHeHHIO ¢ He-
NHUIUPOBAHHBIMY, UMEJU JOCTOBEPHO 6GoJjiee HU3-
Kuii ypoenb remorso6una (p = 0,01), remarokpura
(p = 0,04), coiBoporounoro dgeppuruna (p = 0,03)
U TPOIEHT HACBINIeHNsT TpaHcdeppuHa >KeTe30M
(p = 0,04), a rakske B 1,5 paza 6oJiee BBICOKHIA PUCK
passutust JK/IA. B cBoto ouepenp, O.A. Al Mu-

tawa et al. [38], cpaBuuB Mexmay co6oii TpPymIbI
Jut, WHOUITTPOBAHHBIX W He HWHQPUIIMPOBAHHBIX
H. pylori (o6ueii yncaennoctbio 510 yesoBek), BbI-
SBUJIM B TEPBOI TPYIIEe JOCTOBEpPHO OoJiee HU3KHE
nokasatesiu cojep:kanusi remorsobuna (p < 0,001),
coiBoporounoro ¢eppurtuta (p < 0,001), a rakske
cpeanero o6bema apurpoiutos (p < 0,05) u Gosee
BeIcOKMI puck passutus JK/IA (oTHOmeHne mancos
(O1I) — 3,061).

Metaanamms 15 HAOMOMATENbHBIX W 5 PaHIOMU-
3MPOBAHHBIX KOHTPOJUPYeMbIX nuccaegosannii (PKIT)
IPHUBENT K 3aKJII0UEHNIO, UTO €CThb KOPPEeJIAINS MeXIy
nanmuuneMm undexknun H. pylori n passutuem KA
(OIII = 2,22; p < 0,0001) u yro cpeHUI yPOBEHD
reMorJioGMHAa U CbIBOPOTOYHOrO (PeppUTHHA Yy HEWH-
(PUITPOBAHHBIX JIUI] OKA3LIBAETCS JOCTOBEPHO BBHIIIE,
4eM B TpyIie WHPUIUPOBAHHBIX NaieHToB (cooTser-
crBerHo p < 0.01 u p < 0,0001) [38]. TTozxe mpo-
BE/JIEHHDBII CHCTEMATUYECKU 0030p O TMEPEKPECTHBIX
uccnenoBanuit 1 5 PKUW mosBosmws ciesaTh BBIBOJ,
uro undekiwust H. pylori acconnupyercst ¢ Gosiee HI3-
KUM ypOBHeM (peppuTHHA B CHIBOPOTKE U 60Jiee BLICO-
koii yacroroit KA [40].

Bouto ycranosieno, uro undekuns H. pylori
BHOCHUT oOIlpejleieHHbIN Bkaajg B passurue KA
y OepeMeHHBIX. MeTtaananmusa 4 uccIeT0OBaHUI,
BKJIIOUABIINX 333 WHQPUIIMPOBAHHBIX U 721 HewH-
unmpoBanuyo 6epeMeHHYIO KEHIUHY, CBUIETENb-
CTBOBAJ O HAJUYMK MOJOKHUTEJIbHOI KOppessiiun
MEXK/y HaJIu4YueM JaHHONH MH(EKINN U BO3HUKHOBE-
nuem KA (OII = 16,23; p < 0,0001) [10].

Oco6oe BHUMaHWE B JUTEPAType y/eJNseTcs CBS-
su uadexknuu H. pylori u KA y GoibHbIX jet-
ckoro Bospacta. Y.H. Choe et al. [41] oguumn
U3 MEePBbIX MOKA3aJU, 4TO y JeTell MPEeAIoapPOCTKO-
BOTO W TOJPOCTKOBOTO Bo3pacta ¢ sK/IA mpm mpu-
MEHEHUU yPea3HOro Tecta M TUCTOJOTHYECKOro Me-
toga B 58,1 % ciydaeB oGHapyXKUBaeTcss HHMEKIUS
H. pylori. D.M.M. Queiroz et al. [42] oGcue-
posamn B obmei ciaoxuoctn 311 gereir (cpepnnii
Bospact — 10,7 + 3,2 roma) us crpan JlaTuHCKOi
Amepukn (125 — us Bpaswmuun, 105 — u3 Ynan)
n BenukoGpuranuu (81 4yesn.), KOTOPBIM IIPOBOIM-
gacb IT/IC B cBg3u ¢ HamwmumeM cUHApoMa 60JH
B anuractpuu. Yacrora obGHapy:KeHUsT WHQEKIMH
H. pylori y nereit B Jlarnnckoit Amepuke Oblia
3HAYMTEJNBHO BbIle, YeM B BenukoGpuranuu (coot-
BETCTBEHHO, 35 1 7 %; p < 0,001). Hammume gaHHOMN
nndexkiun y jgereit u3 JlatuHckoit AMepuru Kop-
peIUpOBAJIO € HU3KUM YypOBHeM (deppuTwHa U re-
Morsiob6una. Psaj cucremarnyeckux o630pOB U Me-
TaaHAJN30B, ONMyOIMKOBaHHBIX B 2025 r. m paHee,
[OKA3aJU MOJOXKUTENbHYIO KOPPEJISIUI0 MEXIY Ha-
anuneM nHdexnnn H. pylori v BO3HUKHOBEHHEM
JKIOA y nereit [43—45].

Mexaruampl, mpuBoadanine K paszputnio KA
Ha ¢oue undekinn H. pylori, ocraiorcs moka erre
HEJIOCTATOYHO W3y4YeHHbIMH. Kak wu3BecTHO, HHU3-
Kie ToKaszaTean uHTparacrpasbHoro pH u ackop-
OWHOBAas KHUCJIOTA CIOCOOCTBYIOT BOCCTAHOBJIEHUIO
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TpexBaienTHoro skemesa (Fe’*) B aByxXBaneHTHOe
(Fe?*) n ero mocsieyioneMy BcachiBaHuio. Bpuio moka-
3aHo, 4TO y naruerToB ¢ H. pylori-accoiuupoBaHHbIM
racrputoM u JKJ/IA ormeuaiorcs 6oJiee BBICOKHE TIO-
Kazarequ MHTparactpasbHoro pH u Oosee HHU3KOE
coJiepsKaHe ACKOPOMHOBOW KHUCJOTBI B JKEJTYy[Ke
10 CPABHEHUIO ¢ KOHTPOJbHOM IPYTIIIOii 3I0POBBIX JIUIL,
a TakKe KOHTPOJBbHON rpymnnoii Gonbhbix ¢ H. pylori-
accoruupoBanubM ractputoM 6e3 KA [46]. Tlo gan-
HBIM PETPOCHEKTHUBHBIX KOTOPTHBIX WCCJIEIOBAHMIA,
y nanuentoB ¢ H. pylori-acconmmpoBaHHbIM racTpu-
toM nipu Hammunn JK/IA puck pasBuThs KHUIIEYHON
MeTanjasuu Oblyl BbIlle B 4 pas3a, 4eM y IallieHTOB
6e3 JK/IA, a Tak:Ke NOCTOBEPHO Yalile BBISIBJISJINCDH
runepriacTuieckue moyautnl [47, 48].

lnrenvnoe teuenne H. pylori-acconnnposan-
HOTO TacTpUTa MOXKET INPUBOJAUTD K BBIPAKEHHO
arpodun caAU3UCTON 06GOJOUKHU TeJsa KeayaKa, Mpu-
BOJAIIEH K TMaJeHUIO CEeKPEeIUN COJIHONW KHUCJIOTDI
U CHIDKeHNIO BcacbhiBaHms skemesa [40]. Opmaxo
y aereit takoit nmyTth dopmupoBanusi KA manose-
positeH. bBblta BpIcKazaHa rUIoTe3a, YTO0 KOHKYPEHT-
Hoe morpe6ienue sxesnesa Oakrepusimu H. pylori
MoxeT Bectn K pazsutuio KA. Tennr, xommpy-
OIe OCHOBHbIE O€JKU BHEIIHEH KJETOYHOU MeM-
6panbl (major outer membrane proteins, OMPs),
BOBJIEYEHBI B MeXaHU3M IIOIJIONIEHUS >Keje3a JlaH-
HBIMU MUKpoopranuaMamu. KccienoBaHus Tmmocsen-
HUX JIeT I0Ka3aju, 4YTO (PAKTOPbl BUPYJEHTHOCTH
H. pylori Brmouaior B cebs cnennduyeckne OMPs,
KOTOpble MOTYT HPHUHUMAThb y4acTue B IaToTeHe3e
JK/IA. Cyrounas motpeGHOCTD jieTell B keJsie3e BO3-
pacraer B IyO6epTaTHbBIN II€epHOJ], KOTZa OTMeYaeTcs
«CKAau0K poCTa», W 3TOT (HUBMOJOTHYECKUI (haKkTop
MozkeT crioco6cTBoBaTh pazsuruio KA npu nudu-
UPOBAHUY JaHHBbIMU GaktepusiMvu [49].

O6cysxaaercss pob U Apyrux (akTOpoB B BO3-
nuxknosenun KA y npereit u noapocrkos. bbuio
o6HAPY’KEHO, YTO y TAKUX MAI[MEeHTOB, MO CPaBHe-
HUIO € JUIAaMU KOHTPOJbHOU Tpynnbel 6e3 JK/IA,
Gakrepuu H. pylori xapakrepusyiorcsi 6ojiee BbI-
COKOIl aKcmpeccueil rerna sabA, KoaupymoIero ajare-
3UH, CBA3bIBAIONINI CHAJOBYIO KHUCJIOTY, YTO MOXKET
croco6¢cTBOBaTh passutnio K/IA y mpeacrasuteneit
JlaHHON Bo3pacTHO¥ Tpymib [J0].

Y ereit B pa3BUTUU AXJOPTUJPUU BAKHYIO
POJIb MOXKET WTpaThb IOBBIIIEHHE B JKEJyAKe yPOB-
Ha wHTepJaeiikuaa 1-B m dakrTopa Hekposa omy-
xoan anbda. Wurepraeiikun 1-f croco6GeTByeT 10-
BBIIIEHWIO CWHTE3a TeNCUJNHA, OJOKUPYIONETo
BBIXO/[ Kesie3a u3 Makpodaros [51]. O6caenoBanne
350 gereii IIKOJBHOTO BO3pacTa IIPOJEMOHCTPHU-
POBAJIO, YTO INPHU HAJUYUHU TIOJOKUTEIBHOTO TecTa
Ha nHpexnuio H. pylori yposenb rencujgnHa B Cbl-
BOPOTKE OKa3bIBaeTCS BbIlIE, YeM IIPH €ro OTpUIla-
TEJbHOM pe3yJbTaTe W YTO CYMIECTBYET KOPPEIAIns
MeK/ly BBICOKMM yPOBHEM TelCHUHA U JePUIUTOM
Keqeda [52]. Bouro o6HapysKeHO, 4TO y TAIUEHTOB
¢ H. pylori-acconuupoBaHHbIM TaCTPUTOM YPOBEHD
TelCHANHA B JUMQONNTAX CJANZUCTOH 0060JOUKH

JKeJTy[IKa OKa3bIBAETCSl BBINE, YeM y HeWHOUIUPO-
BaHHBIX JuIl [53].

Bo Muormx pa6orax u3ydajsochb BIMSIHUE dPAU-
kanun nadexiun H. pylori na revenne KA. Yike
B OJHOW W3 TEPBBIX MyOJUKAIUI ObIIO OTMEYEeHO,
4TO yCHeNTHas dpajuKaliuoHHas Tepanus y 135-jet-
Hero Toapoctka ¢ H. pylori-acconnupoBaHHBIM
ractputoM u JK/IA cmoco6cTBOBasa BOCCTAHOBJIE-
HUI0 HOPMAJbHOTO YPOBHSI TeMorJo6uHa 6e3 TpH-
MeHeHus mnpernapatoB jxeme3a [54]. Sh. Gheibi
et al. [55] onmcann 4 mereil MIKOJBHOTO BO3pacTa,
undunuposanupix H. pylori, ¢ Tsxenoit anemneii,
pedpakTepHONl K JIEYEHMIO TIIpernaparaMi Kesesa.
IdbderTuBHAS IpAUKAIMOHHAS Tepanus MpUBesa
K HODMaJIM3AIUU y ITUX MAIUEHTOB YPOBHS IeMo-
r106WHA U Kejle3a B KPOBH.

J.H. Choe et al. [41] nabaogamu 25 60JbHBIX
MpeANoPOCTKOBOTO U MOJPOCTKOBOTO  BO3pac-
ta, nnduuuposanubix H. pylori. Ilanuentsr 6b110
pacripe/ieJieHbl Ha TPU TPYyHIbl. BosbHbIE TEepBOii
IPYIIbI [OJyYalu B TeyeHue 2 HeJesb dPa[UKaIli-
oHHyI0 Tepanuio (MHTMGUTOPBI MPOTOHHOTO Hacoca,
AMOKCHUIUJIINH, BUCMYTa TPHUKAJUS AUIUTPAT, Me-
TPOHMAA30/1) B KOMOMHANMM C CyJab(haToM >Kejesa,
HAIUEHTBl BTOPOIl IPYIIbl — 39PAJUKAIMOHHYIO Te-
panuio B TedyeHue 2 Hepedb W Tmane6o B TedyeHue
8 Hejesib, TAlMEHTbI TPETbell TPyNIbl — cymabdar
JKeje3a B TedeHHe 8 Heesdb W Tane6o B TedeHMe
2 Henesib. YPOBEHb reMOrJo6uHa y MalueHToB Tep-
BOIl W BTOPOW TPYyHN 4Yepe3 8 Hemeab 0Kasascs J10C-
TOBEPHO BbIllle, 4eM y OGOJbHBIX TPEeTbeil TPYIIIIbI
(p = 0,0086).

[ToxasaresnbHble pe3yJabTaTbl OBLIU  IIOJYUYEHbBI
D.M. El Demerdash et al. [56]. Ouu na6uamozma-
mu 64 manuentoB ¢ JK/IA ¢ HeycraHOBJIEHHOI MpH-
ynHoit, wunHbuuupoBanusix H. pylori. BoabHble
ObLtn pasgeneHbl Ha gse rpymnbl (mo 32 yemoBeka
B Kask/0i1). IlanmeHTsl MepBOil TPYIIbI MOJIYyYaTn
B TeyeHue 14 qHeil cTaHJapTHYIO TPOMHYIO apajiiKa-
IIMOHHYIO TepaNuio 1 jajee mpenaparhl Kejre3a B Te-
yeHue 3 MecsiiieB, 6OJbHbIe BTOPO TPYIIIbI MOJydYa-
JIN TOJTBKO TIpeNapaThl Kejae3a B TeueHHe 3 MecsIeB.
[Tocsie oxkoHuyaHusi JieueHUsi B TPYIIe MAlUEHTOB,
KOTOPBIM OblJIa TPOBEJEHA JPAJIUKAIUS, OTMeda-
JIOCh /IOCTOBEPHOE IOBBINIEHIE YPOBHS T'eMOTJIO-
6una (p < 0,001), cpeanero o6beMa IPUTPOIUTOB
(p < 0,001), a Takxke comepskanus skenesa u Qep-
putuHa B cbiBopotke kposu (p < 0,001). B rpymie
6OJIbHBIX, TIOJIYYaBIINX TOJbKO IIPernaparbl jKeJesa,
Tak)Ke HaOM0JaTach MOJOXUTEJNbHAS UHAMUKA,
KacaBIIasics IPHUBEJEHHBIX [0Kasareseil, OIHAKO
oHa Oblna HejpocToBepHOIl. [loBbllieHne reMorao6u-
Ha, CpeJHero o6beMa IPUTPOIMTOB U CHIBOPOTOUHO-
ro ¢geppuTHHA MOCJTE YCHENTHONW IPauKaIUK ObLIO
OTMeuYeHO u Jipyrumu aBropamu [3, 40, 57].

Bce sxe He Bo Bcex paborax 6bLTa MOATBEPIKICHA
cBsa3b Mexay sK/IA ¢ HeycTaHOBJIEHHOW NMPUYNHON
u HannuneMm undexknuu H. pylori. Tax, y 135 MoH-
rOJIbCKUX TIeCYaHOK, MH(MUIMPOBAHHBIX U He MHDU-
upoBanubix H. pylori, depes 18 Mecsiies tmocie

Poc xypH ractposuTepoJ renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)



www.gastro-j.ru

HaHI/IOHaJII;HaH IIKQJIa TAaCTPOIHTEPOJIOTMU, T'€IIaTOJIOTHUN

National college of gastroenterology, hepatology

uHduIpoanus ObLJIO NPOBEIEHO CpPaBHEHHE I10-
KazaTejieil KpacHOW KpOBU. Y POBEHb reMorjoOuHa
U cojiepyKaHie 9PUTPOLUTOB B 06eUX IpyIIax cra-
TUCTUYECKU JIOCTOBEPHO He pasjnvanuch [58].

B Kanaze 6bu10 1npoBejieHO WccJe0BaHUE B IT-
Huveckoil rpynne nayutoB (2550 uyenoBek crapiie
18 jer), KOoTopoe HPOAEMOHCTPUPOBANO, YTO AHTHU-
TeJa K MIJTOPUIECKOMY XeTMKOOAKTEPY BBISBIISINCDH
y nanuentoB ¢ JK/IA ¢ HeycTaHOBJIEHHOW HpUYN-
HOIl W KOHTpOJbHOU Tpynmne Jui 6e3 KA onuna-
koBo Yacto (coorBercTBeHHO B 71 U 74 % cayudaes,
p = 0,189) [59].

S. John et al. [60] cpaBHmIM mMOKa3aTean Kpac-
HOWl KpoBu y Jur, uHpuimposanubix (103 uyesoBe-
ka) u He nHdurmposanubix (420 venosex) H. pylori.
YpoBeHb TeMOTJIOONHA U CBIBOPOTOYHOTO (DeppUTHHA
B YKa3aHHbIX TPYMIax JOCTOBEPHO He pasauyascs (co-
orsercrsento p = 0,27 up = 0,74). Tedunur xenesa
B 1epBOI rpymnie ob6Hapyskusajics B 11,7 % ciydaes,
Bo BrOpoil — B 13,3 % (p = 0,26). [lunamuveckoe Ha-
6aofenuie 3a H. pylori-uHdUIMPOBAHHBIME HAllHEH-
tamu ¢ JK/IA, NoJyuyuBIINMY U He [IOJIyYUBLIMMU 9pa-
JIKAIMOHHYIO TEPAINio, TIPO/I0JIKABIIEECS] B TeUeHHe
2 jer, He BbigBUJIO pasziuunii B yacrore yK/IA B 0o6e-
X TPYIIAX, KOTOPas COXPAHSJIACh COOTBETCTBEHHO
y 24,3 u 26,5 % namuentos (p = 0,71) [61].

OrcyTcrBre cBs3u Mexay undexiueit H. pylori
u JK/IA ObLio oTMeueHO M B IMeAUATPUYECKON IpaK-
tuke. Tak, M. Zahmatkeshan et al. [62] na6mozna-
gu 71 peGeHKa IIKOJBHOTO BO3pacTta € CHUHAPOMOM
JUICIIETICHM, Y KOTOPBIX OTCYTCTBOBAJIA IEJTUAKMNS,
a pu IT/IC 6bLin uckaoUeHbl 3a00JI€BaHMs, MIPOTE-
Karomiue ¢ kpoonorepeit. Undexiusa H. pylori 6piia
BoisiBiena B 59,1 % ciayuaes. Yacrora JK/A y un-
bunmpoBaHHbIX M HeMHMUIMPOBAHHBIX MAIIEHTOB
CTaTUCTHYECKN JOCTOBEPHO He passimuanach (CooTser-
crenno 26,2 u 14,3 %, p = 0,48). Xors yposeHb
remorsiobuna y H. pylori-orpunartesbHpix jereii bl
JIOCTOBEPHO BBIIlle, Pa3JIN4uii B YPOBHE CHIBOPOTOY-
HOTO >Kese3a W (heppPUTHHA, TTOKA3ATENSIX CPETHErO
o6bemMa IPUTPOIUTOB U OOIIeil Kesle30CBA3bIBaIoNIei
CIIOCOOHOCTH CBIBOPOTKU B 00enX TPYHIax GOJbHBIX
BBISIBJIEHO He ObLJIO. ABTODBI C/I€Jajn BbIBOJ, YTO WH-
(dexumst H. pylori ne urpaer posn B pazsutun JKIA
B MPAHCKOHN TMONYJIAIUN Y JieTeil MTKOJbHOT0 BO3pacTa.
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The Role of Helicobacter pylori Infection
in Iron Deficiency and B, Deficiency Anemia
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I.M. Sechenoov First Moscow State Medical University (Sechenov University), Moscow, Russian Federation

Aim: to review the current literature on the potential link between Helicobacter pylori (H. pylori) infection and iron de-
ficiency and vitamin B, deficiency anemia.

Key points. Published studies have shown that iron deficiency anemia of unknown cause may be due to H. pyloriinfec-
tion, especially in pediatric practice. This infection can lead to impaired iron absorption through various mechanisms.
Eradicating H. pylori infection can contribute to restoring normal red blood cell parameters. Additionally, patients in-
fected with H. pylori have lower blood levels of vitamin B,, compared to uninfected individuals. The mechanisms con-
tributing to impaired vitamin B,, absorption in patients with H. pylori infection may be associated with the progression

of multifocal atrophic gastritis, as well as the production of antibodies against parietal cells and intrinsic factor. Many
national gastroenterology societies and consensus meetings recommend testing for H. pylori infection patients with

iron deficiency anemia or B,, deficiency anemia of unknown origin and, if positive, eradicating it.

Conclusion. There is a positive association between H. pylori infection and the development of unexplained iron

deficiency anemia. The relationship between H. pylori infection and vitamin B,, deficiency anemia has not been suffi-
ciently studied and requires further research.
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Ponb nndpexkuum Helicobacter pylori B passutumn xenesonedpmuntHON

v B -nednuntHoit aHemun

A.A. WentynuH*, C.C. Kappawesa, A.A. Kypbatosa, H.A. BeHyHun

®raAQy BO «[lepsbiii MOCKOBCKWIA rocyAapCTBEHHbIA MeauLnHCKkuii yHueepcuteT uM. .M. CedeHoBa» MuHucTepcTBa
3apaBooxpaHeHuss Poccurickori @eaepavmm (CedeHoBCckuii YHuBepcuteT), MockBa, Poccurickas denepaiims

Llenb: NnpoBeCT aHann3 COBPEMEHHbIX JAaHHbIX JIMTEPATYPbI, KACAIOLLMXCA BO3MOXHOM CBA3U MHGekumn Helico-
bacter pylori (H. pylori) c pagsuTrem xenesonepuumtHon n B, ,-nednumntHomn aHemmm.

OCHOBHbIE NOJIOXEeHUS. B onyb6n1KOBaHHbIX paboTax noka3aHo, YTO BO MHOMMX cllydasx (0OCOOGEHHO B neauaTpu-
YeCKOW MpakTuKke) xenesoneduunTHag aHEMUS C HEYCTAaHOBIEHHOM MPUYMHOM MOXET ObiTb 0OYCNOBNEHA HaNM-
4ynem nHdekumn H. pylori, KoTopas C NOMOLLbIO Pa3/INYHbIX MEXAHU3MOB MOXET MPUBOLANTb K HAPYLLEHUIO BCAChl-
BaHWS Xenesa. Ipaamkaumus aTo MHGEKUMM CNoCOBCTBYET BOCCTAHOBIEHNIO HOPMaJIbHbIX MOKa3aTenen KpacHom
KpoBu. Kpome aT0ro, y 60J1bHbIX, MHOUUMPOBaHHLIX H. pylori, oTMeYaeTcs Gosiee HU3KMIN YPOBEHb BUTaMuHa B,
B KPOBW MO CPABHEHUIO C HEMHDULIMPOBAHHLIMU NnuamMn. MexaHn3mbl, COCOOCTBYIOLLME HAPYLLEHWIO BCAChIBAHUS
BUTaMuHa B,, y NauMeHToB ¢ nHdekumen H. pylori, MOryT ObiTb CBA3aHbI C NMPOrPECCUPOBAHNEM MYNIBTU(HOKASIBHOTO
aTpodUNHECKOro racTpuTa, a Takke C BbIpabOTKOM aHTUTEN K MapueTalibHbIM KNeTkam 1 BHyTpeHHeMy dakTopy Kacna.
PexomeHOaumm MHOMMX HaUMOHAJIbHbIX FACTPO3HTEPONIOMMYECKMX OOLLECTB U COMACUTENbHbIX COBELLAHNIA CHATAIOT
LieNecoobpasHbIM NPOBEEHNE Y NaLVIEHTOB, UMEIOLLIMX XENe30AePUUNTHYIO v B, ,-neduumTHyo aHemMuio ¢ HeycTa-
HOBJIEHHOM NPUYMHON, TECTUPOBAHNA Ha HaNn4me nHdekumn H. pylori ¢ nocnenyoLLen apagnkaumen.

3aknmoueHue. CyLLeCTBYeT NOIOXUTENbHAS CBA3b MexXay Hdekumnen H. pylori n BO3HUKHOBEHMEM Xene3onedu-
LMTHOM aHEMMWW C HEYCTaHOBJIEHHOM NPUYMHON. Mpobnema cBsA3n Mexay uHdekumnen H. pylori v B, ,-neduumntHow
aHeMuen n3yyeHa HeJoCTaTOuHO 1 TPebyeT AanbHENLLMX UCCNEe0BaHUN.

Knioueeble cnoBa: xenesoneduumntHas aHemus, B, -nebvuvtHas aHemus, uidekumsa Helicobacter pylori, apa-
avikaums

KoH)NUKT nHTepecoB: aBTOPbI 3as9BNAT 00 OTCYTCTBUM KOHPIMKTA UHTEPECOB.

Ana untnposanus: LentynuH A.A., Kapnawesa C.C., KypbatoBa A.A., BeHnyHu H.A. Ponb nidekunn Helicobacter pylori B pa3su-
TIn xene3oneduunTHOn 1 B ,-aeduumTHOM aHeMMKU. POCCUINCKUI XXYpHA raCTPOIHTEPOSION M, renaTosiorMm, KOJIONPOKTOIOr M.
2026;36(2):104-112. https://doi.org/10.22416/1382-4376-2026-36-2-104-112
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Helicobacter pylori (H. pylori) infection is
now understood to be a major cause of diseases
like chronic gastritis, peptic ulcer disease, gas-
tric adenocarcinoma, and gastric MALT lym-
phoma. At the same time, a positive association
has been noted between H. pylori infection and
the development of some non-gastroenterolog-
ical diseases, including blood disorders: iron
deficiency anemia of unknown cause, immune
thrombocytopenia, and vitamin B,, deficiency
anemia [1].

Helicobacter pylori infection and vitamin B,

deficiency anemia

H.J. O’Connor et al. published the first re-
port on the possible role of Helicobacter pylori
in the development of autoimmune gastritis as-
sociated with vitamin B, deficiency in 1984 [2].
Subsequently, several studies were carried out
to evaluate the relationship between H. pylori
infection and cyanocobalamin levels. For exam-
ple, a case-control study involving 150 patients
infected with H. pylori and 150 individuals in
the control group showed that hemoglobin and
red blood cell levels, as well as iron and vita-
min B, in blood serum in the study group were
significantly lower than in the control group.
Vitamin B, and iron levels increased significant-
ly after 14 days of standard triple therapy with
omeprazole, amoxicillin, and clarithromycin [3].

An examination of 50 patients aged 18 to
75 years infected with H. pylori compared with
50 patients in a control group revealed that vi-
tamin B,, levels in the study group were signifi-
cantly lower than in the control group. Therefore,
it was suggested that this infection may cause
vitamin B,, deficiency, and such patients should
undergo eradication therapy [4]. A.S. Sarari et al.
[5] also demonstrated that vitamin B, in H. py-
lori-infected patients was significantly lower than
in uninfected patients, with 67.4 % of patients
having levels below normal values (<200 ng/mL).

N.O. Saglam et al. [6] studied 522 chil-
dren and adolescents with dyspeptic symptoms.
H. pylori bacteria were detected in gastric
mucosal biopsies of 24.5 % of them. These pa-
tients had significantly lower vitamin B, lev-
els than those without these microorganisms.
M.H. Ayesh et al. [7] examined 100 patients
who underwent esophagogastroduodenoscopy.
Helicobacter pylori was detected in 81 patients,
while 19 patients tested negative for it. Among
H. pylori-positive patients, antibodies against
parietal cells were detected in 9.9 % of cases,
and antibodies against Castle’s intrinsic factor
in 18.5 %. None of the H. pylori-negative pa-
tients tested positive for these antibodies.

An analysis of the correlation between vita-
min B, levels and Helicobacter pylori infec-
tion revealed that H. pylori infection was sig-
nificantly more prevalent among individuals
with borderline (145—180 pg/mL) or low-nor-
mal (180—250 pg/mL) vitamin B,, levels than
among those with levels exceeding 250 pg/mL
(present in 92 and 89 % of patients, respectively,
and in 51 % of cases, p < 0.0001) [8].

F. Presotto et al. [9] observed 79 patients
who had no clinical symptoms but tested pos-
itive for parietal cell antibodies. Twenty-four
of them were diagnosed with vitamin B,, defi-
ciency anemia. The control group consisted of
66 individuals without antibodies to parietal
cells. H. pylori infection was detected in 46 pa-
tients in the main group (58 %). In the control
group, it was detected in 26 individuals (39 %)
(p = 0.03). In patients with severe atrophy of
gastric mucosa, Helicobacter pylori infection
was diagnosed in only 19 % of cases.

Not all authors confirmed lower Ilevels
of vitamin B, in individuals infected with
Helicobacter pylori. For example, a systemat-
ic review and meta-analysis of studies involving
1,274 pregnant women demonstrated a positive
association between H. pylori infection and iron
deficiency. However, there was no positive cor-
relation between this infection and vitamin B,
deficiency [10].

A number of studies have examined the
mechanisms by which H. pylori infection may
contribute to the development of vitamin B,
deficient anemia. In chronic gastritis associ-
ated with Helicobacter pylori, the functional
activity of parietal cells decreases and hypo-
chlorhydria develops, leading to impaired ab-
sorption of cyanocobalamin [11]. The progres-
sion of the inflammatory process in the gastric
mucosa, associated with the long-term per-
sistence of Helicobacter pylori within it, leads
to the development of multifocal atrophic gas-
tritis with parietal cell atrophy, which results in
a decrease in the production of intrinsic factor
[12—14]. Tt is believed that in H. pylori-asso-
ciated gastritis, there is a specific group of pa-
tients with a genetic predisposition to produce
antibodies against Castle’s intrinsic factor [15].
Finally, H. pylori infection leads to the activa-
tion of CD4" T cells, which promote the pro-
duction of antibodies against parietal cells [16].

As is known, the morphological substrate
leading to the development of B, -deficient ane-
mia is autoimmune gastritis, characterized by
progressive atrophy of the gastric body muco-
sa while the antral mucosa remains relatively
intact. In autoimmune gastritis, H*/K*-ATPase
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serves as the main autoantigen, promoting the
production of antibodies against parietal cells,
resulting in decreased hydrochloric acid secre-
tion, reduced production of intrinsic factor and
impaired absorption of vitamin B, [17, 18].

Data on the role of H. pylori infection in
the development and progression of autoimmune
gastritis and subsequent B, deficiency anemia
are contradictory. Cluster family analysis and
twin concordance suggest the presence of a he-
reditary predisposition to autoimmune gastritis,
but the existence of factors acting as triggers is
also possible. Tt has been hypothesized that a
phenomenon of “molecular mimicry” may occur
between certain antigens of Helicobacter pylori
and the H*/K*-ATPase of parietal cells, leading
to the production of antibodies against parietal
cells [19].

The literature contains evidence suggesting
that eradicating H. pylori has a positive effect on
the course of B, deficient anemia. For example,
M.S.A. Marino et al. [20] observed a 62-year-
old H. pylori-positive patient with vitamin B,
deficiency. Vitamin B,, levels were measured
at baseline, as well as 6 and 12 months after
eradication therapy. The cyanocobalamin level,
which was 145 pg/mL at baseline, increased to
209.8 pg/mL after 6 months (p < 0.001) and
to 271.2 pg/mL after 12 months (p < 0.001).
During the same periods, the mean corpuscular
volume decreased significantly (p < 0.002 and
p < 0.001, respectively).

T. Kotera et al. [21] described a 40-year-old
female patient with autoimmune gastritis and
H. pylori infection, a high titer of antibodies
against parietal cells (1 : 160), significantly el-
evated gastrin levels (638 ng/mL), and marked
atrophic changes in the gastric mucosa. A fol-
low-up examination conducted 26 months after
eradication showed a decrease in the parietal
cell antibody titer (1 : 20), normalization of gas-
trin levels (64 ng/mL), as well as regeneration
of chief and parietal cells in the fundic glands.
A reduction in the severity of anemia and an in-
crease in blood vitamin B,, levels following suc-
cessful eradication of Helicobacter pylori have
also been reported by other authors [22—24].
However, the varying quality of the studies
conducted does not allow for a well-founded
conclusion regarding the efficacy of eradication
therapy in patients with B,, deficient anemia
infected with H. pylori and requires further re-
search [25, 26].

The literature also includes studies reporting
no association between B,, deficiency anemia
and H. pylori infection. A.M. Demir et al. [27]
examined 10 children and adolescents aged 5 to

18 years who tested positive for parietal cell
antibodies and exhibited histological features
of autoimmune atrophic gastritis. However, no
patient was found to have Helicobacter pylori
infection. The authors concluded that this infec-
tion plays no role in the development of autoim-
mune atrophic gastritis in children.

T. Thara et al. [28] reported the case of a
73-year-old female patient in whom eradication
of H. pylori infection led, over a 3-year period,
to the development and rapid progression of au-
toimmune gastritis with atrophy of the gastric
body mucosa. The authors suggested that the
infection played a protective role against the
development of autoimmune gastritis. According
to a prospective study conducted in China,
among patients with positive parietal cell an-
tibodies, the prevalence of H. pylori infection
was significantly lower than in patients with-
out parietal cell antibodies (29.3 and 40.7 %,
p =0.004) [29].

Despite the lack of a robust evidence base
linking Helicobacter pylori infection to vi-
tamin B,, deficiency anemia, a number of ex-
perts consider eradication therapy appropriate
for such patients. Thus, in Statement 13 of the
International Consensus Meeting “Maastricht V1”
(2022), dedicated to the management of patients
with Helicobacter pylori infection, it is stat-
ed that “H. pylori eradication is recommended
for patients with vitamin B,, deficiency (agree-
ment — 97 %, level of evidence and strength of
recommendation — high)” [1].

An expert review prepared by the American
Gastroenterological Association as part of ef-
forts to improve clinical practice in the diagno-
sis and treatment of atrophic gastritis includes
recommendations for measuring iron and vita-
min B,,, as well as antibodies to parietal cells
and Castle’s factor in patients with a histologi-
cal picture of autoimmune gastritis, and testing
them for H. pylori infection [30]. The Russian
Gastroenterological Association’s clinical guide-
line on autoimmune gastritis in adults recom-
mends testing for Helicobacter pylori infection
and administering eradication therapy in cases
of autoimmune gastritis (level of evidence — 1;
strength of recommendation — A) [31].

Helicobacter pylori infection and iron

deficiency anemia

Iron deficiency anemia (IDA) is the most
common form of anemia, accounting for up to
80 % of all cases in adults and 90 % in chil-
dren. The leading cause of IDA is overt or oc-
cult bleeding (primarily gastrointestinal) [32].
Given H. pylori’s ability to cause erosive and
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ulcerative lesions of the stomach and duodenum
(including increasing the risk of their develop-
ment when taking nonsteroidal anti-inflamma-
tory drugs, with subsequent hemorrhagic com-
plications), its role in the development of IDA
in such cases becomes evident. However, in
approximately 15 % of patients with IDA, the
source of bleeding cannot be identified, and this
form of anemia is referred to as unexplained iron
deficiency anemia [33]. The role of H. pylori in-
fection in the development of this specific form
of IDA will be discussed below.

Previous experimental studies have shown
that H. pylori-infected mice have lower levels
of serum ferritin, red blood cell count, hemo-
globin, and hematocrit compared to uninfected
mice (p < 0.0001). [34]. Several studies have
noted a positive association between H. pylo-
ri infection and the onset of IDA of unknown
cause. A comparison of the prevalence of IgG an-
tibodies to H. pylori in 79 patients with this form
of IDA and 30 healthy individuals in the control
group showed that it was significantly higher in
the former group than in the latter (62.03 % and
23.33 %, respectively; p = 0.001) [35].

J.Y. Lee et al. [36] studied 281 individuals
aged 22 to 65 years, of whom 187 tested positive
for H. pylori. The mean hemoglobin and ferritin
levels in infected individuals were significantly
lower than in uninfected individuals, and iron
deficiency (serum ferritin level < 39 ng/mL)
was significantly more common in the first group
than in the second (p = 0.002). A case-con-
trol study involving 150 patients infected with
H. pylori and 150 control subjects demonstrat-
ed that hemoglobin, red blood cell, and serum
iron levels in the study group were significantly
lower than in the control group (p < 0.001) [3].
B. Bille and L. Mabeku [37] examined 842 pa-
tients with dyspepsia syndrome and found that
those infected with H. pylori had significantly
lower levels of hemoglobin, hematocrit, serum
ferritin, and transferrin iron saturation than un-
infected patients. They also had a 1.5-fold high-
er risk of developing IDA. In turn, O.A. Al Mu-
tawa et al. [38], comparing groups of individ-
uals infected and uninfected with H. pylori
(a total of 510 people), found significantly low-
er levels of hemoglobin (p < 0.001), serum fer-
ritin (p < 0.001), and mean corpuscular volume
(p <0.05), as well as a higher risk of developing
IDA (odds ratio (OR) — 3.061).

A meta-analysis of 15 observational and
5 randomized controlled trials (RCTs) con-
cluded that there is a correlation between
H. pylori infection and the development of IDA
(OR = 2.22; p < 0.0001) and that the mean

levels of hemoglobin and serum ferritin in unin-
fected individuals are significantly higher than
in the group of infected patients (p < 0.01 and
p < 0.0001, respectively) [39]. A subsequent
systematic review of 5 cross-sectional studies
and 5 RCTs concluded that H. pylori infection
is associated with lower serum ferritin levels
and a higher prevalence of TDA [40].

It has been established that H. pylori infec-
tion contributes to the development of iron-defi-
ciency anemia in pregnant women. A meta-anal-
ysis of four studies involving 553 infected and
721 uninfected pregnant women demonstrat-
ed a positive correlation between this infec-
tion and iron deficiency anemia (OR = 16.23;
p < 0.0001) [10]. Particular attention in the
literature is paid to the association between
H. pylori infection and IDA in pediatric pa-
tients. Y.H. Choe et al. [41] were among the
first to show that in preadolescent and adoles-
cent children with IDA, H. pylori infection was
detected in 58.1 % of cases using urease test and
histological methods. D.M.M. Queiroz et al.
[42] examined a total of 311 children (mean
age — 10.7 £ 3.2 years) from Latin American
countries (125 from Brazil, 105 from Chile)
and the United Kingdom (81 children) who
underwent upper endoscopy due to epigastric
pain syndrome. The prevalence of H. pylori
infection in children in Latin America was sig-
nificantly higher than in the United Kingdom
(35 and 7 %, respectively; p < 0.001). The
presence of this infection in children from
Latin America correlated with low levels of
ferritin and hemoglobin. A number of system-
atic reviews and meta-analyses published in
2025 and earlier demonstrated a positive cor-
relation between H. pylori infection and the
development of TDA in children [43—45].

The mechanisms leading to the development
of IDA against the backdrop of H. pylori in-
fection remain insufficiently studied. As is
known, low intragastric pH levels and ascor-
bic acid promote the reduction of ferric iron
(Fe®") to ferrous iron (Fe*") and its subsequent
absorption. It has been shown that patients
with H. pylori-associated gastritis and IDA
have higher intragastric pH levels and low-
er ascorbic acid levels in the stomach com-
pared to a control group of healthy individu-
als, as well as a control group of patients with
H. pylori-associated gastritis without IDA
[46]. According to retrospective cohort stud-
ies, in patients with H. pylori-associated gas-
tritis and duodenal ulcer, the risk of develop-
ing intestinal metaplasia was four times higher
than in patients without duodenal ulcer, and
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hyperplastic polyps were detected significantly
more frequently [47, 48].

A chronic course of H. pylori-associated gas-
tritis can lead to severe atrophy of the gastric
mucosa, resulting in a decrease in hydrochlo-
ric acid secretion and reduced iron absorption
[40]. However, this mechanism of iron deficien-
cy anemia is unlikely in children. It has been
hypothesized that competitive iron uptake by
H. pylori may lead to the development of TDA.
Genes encoding major outer membrane proteins
(OMPs) are involved in the iron uptake mech-
anism of these microorganisms. Recent studies
have shown that H. pylori virulence factors in-
clude specific OMPs that may be involved in
the pathogenesis of IDA. Children’s daily iron
requirements increase during puberty, a period
marked by a “growth spurt”, and this physiolog-
ical factor may contribute to the development
of IDA upon infection with these bacteria [49].

The role of other factors in the onset of
IDA in children and adolescents is also being
discussed. Tt has been found that in such pa-
tients — compared to individuals in the control
group without IDA — H. pylori bacteria are
characterized by higher expression of the sabA
gene, which encodes an adhesin that binds sialic
acid, which may contribute to the development
of IDA in this age group [50].

In children, increased levels of interleukin 1B
and tumor necrosis factor alpha in the stomach
may play an important role in the development
of achlorhydria. Interleukin 1B promotes in-
creased synthesis of hepcidin, which blocks the
release of iron from macrophages [51]. A study
of 350 school-aged children demonstrated that
in the presence of a positive test for H. pylori
infection, serum hepcidin levels are higher than
with a negative result, and that there is a cor-
relation between high hepcidin levels and iron
deficiency [52]. Tt was found that in patients
with H. pylori-associated gastritis, the level of
hepcidin in gastric mucosal lymphocytes is high-
er than in uninfected individuals [53].

Many studies have investigated the effect of
H. pylori eradication on the course of iron-defi-
ciency anemia. As early as one of the first publi-
cations, it was noted that successful eradication
therapy in a 15-year-old adolescent with H. pylo-
ri-associated gastritis and iron-deficiency anemia
contributed to the restoration of normal hemo-
globin levels without the use of iron supplements
[54]. Sh. Gheibi et al. [55] described 4 school-
aged children infected with H. pylori who had
severe anemia refractory to iron therapy. Effective
eradication therapy led to the normalization of he-
moglobin and serum iron levels in these patients.

J.H. Choe et al. [41] observed 25 preadolescent
and adolescent patients, infected with H. pylo-
ri. The patients were divided into three groups.
Patients in the first group received eradication
therapy for 2 weeks (proton pump inhibitors,
amoxicillin, bismuth tricalium dicitrate, metroni-
dazole) in combination with iron sulfate; patients
in the second group received eradication therapy
for 2 weeks and a placebo for 8 weeks; patients in
the third group received iron sulfate for 8 weeks
and a placebo for 2 weeks. Hemoglobin levels
in patients in the first and second groups after 8
weeks were significantly higher than in patients in
the third group (p = 0.0086).

Significant  results were obtained by
D.M. El Demerdash et al. [56]. They observed
64 patients with TDA of unknown cause who
were infected with H. pylori. The patients were
divided into two groups (32 patients in each).
Patients in the first group received standard tri-
ple eradication therapy for 14 days followed by
iron supplements for 3 months; patients in the
second group received only iron supplements for
3 months. After the completion of treatment,
the group of patients who underwent eradica-
tion therapy showed a statistically significant
increase in hemoglobin levels (p < 0.001), mean
corpuscular volume (p < 0.001), as well as serum
iron and ferritin levels (p < 0.001). In the group
of patients receiving only iron supplements, a
positive trend regarding these parameters was
also observed; however, it was not statistical-
ly significant. An increase in hemoglobin, mean
corpuscular volume, and serum ferritin follow-
ing successful eradication has also been reported
by other authors [3, 40, 57].

Nevertheless, not all studies have confirmed a
link between iron deficiency anemia of unknown
origin and H. pylori infection. For instance, red
blood cell parameters were compared 18 months
after infection in 135 Mongolian gerbils, both
infected and uninfected with H. pylori. There
was no statistically significant difference in he-
moglobin levels or red blood cell counts between
the two groups [58].

A study conducted in Canada among the Inuit
ethnic group demonstrated that antibodies to
Helicobacter pylori were detected with equal
frequency in patients with unexplained iron de-
ficiency anemia and in a control group with-
out IDA (71 and 74 % of cases, respectively;
p = 0.189). The study included 2,550 individu-
als over 18 years of age [59].

S. John et al. [60] compared red blood cell
parameters in individuals infected (103 people)
and uninfected (420 people) with H. pylori.
Hemoglobin and serum ferritin levels in these

Poc xypH ractposuTepoJ renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)



www.gastro-j.ru

National college of gastroenterology, hepatology

Hammonanpuas nikosa raCTpO9HTEPOJIOTHUH, TEIATOJOTINN

groups did not differ significantly (p = 0.27 and
p = 0.74, respectively). Iron deficiency was de-
tected in 11.7 % of cases in the first group and
in 13.3 % in the second (p = 0.26). A two-year
follow-up study of patients with IDA infected
with H. pylori, including those who received
and those who did not receive eradication thera-
py, found no difference in the prevalence of IDA
between the two groups. The prevalence of IDA
persisted in 24.3 and 26.5 % of patients, respec-
tively (p = 0.71) [61].

The absence of a link between H. pylori in-
fection and TDA has also been noted in pediatric
practice. For example, M. Zahmatkeshan et al.
[62] observed 71 school-aged children with dys-
pepsia syndrome who did not have celiac disease,
and in whom upper endoscopy ruled out condi-
tions associated with blood loss. H. pylori infec-
tion was detected in 59.1 % of cases. The preva-
lence of IDA in infected and uninfected patients
did not differ statistically significantly (26.2
and 14.3 %, respectively; p = 0.48). Although
hemoglobin levels were significantly higher in
H. pylori-negative children, no differences were
found in serum iron and ferritin levels, mean
corpuscular volume, or total serum iron-binding
capacity between the two patient groups. The
authors concluded that H. pylori infection does
not play a role in the development of IDA in the
Iranian school-aged population.

Nevertheless, the American College of
Gastroenterology’s clinical guidelines for the
treatment of H. pylori infection state that this
infection may play a role in the development of
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YABTPaA3BYKOBOE NCCAEAOBaHNE B AMAarHOCTUKE
Ooae3HU KpoHa maeoaHaABHOTO pe3epByapa

J.[1. Myxamerosa'*, JI.P. Ucmannosa!, O.9. Tabakun!, A.®. Hlakypos!?, JI.P. CagbikoBa?,
P.A. Xpamos?, E.C. Ilerpos?, A.X. Omunanosa?, /[.N1. A6aynranueBa'?

" DIrBOY BO <«Kasanckui zocydapcmsentoltl MeQuyuHcKkull yrusepcumems Munucmepcmea 30pasooxpamnenus
Poccuiickou @edepayuu, Kasanv, Poccuiickas Dedeparus

? TAY 3 «Pecnybauxanckas kaunuueckas 6oavnuya Munucmepemea 30pasooxpanenus Pecnybauxu Tamapcmans,
Kasanv, Poccuiickas Dedepavus

Llenb: npeacTaBUTb BO3MOXHOCTU YNbTPa3BYKOBOro nccneposaHus (Y3WU) npy 6onesnn KpoHa ¢ MHOXECTBEHHbI-
MW BHEKULLEYHBIMU MPOSIBIEHNAMMU NOCTE KOSKTOMUMN.

OcHoBHbIe nosoxeHus. MauunenTka C., 40 net, noctynuna B KIMHUKY C Xanobamu Ha yHallleHHbI CTyN C npuMe-
Cblo KpoBU, 60Nb B N€BOW NOAB3A0LLHOM 06/1aCTK, NoBbilLeHne TemnepaTypbl Tena. C 2005 r. ycTaHOBEH AnarHos3
A3BeHHOro konuta. B 2021 r. 3ab6oneBaHne OCNOXHUI0CbL TOKCMYECKOW AnnaTaumeit, B CBS3M C YeM Obina BbIMo-
HEeHa KON3KTOMUS, OOHOCTBOMbHAA nneoctomusi, B 2022 r. NpoBefeH BTOPOM 3Tan XMPYpPruyeckoro nevyeHns —
NPOKT3KTOMUSA ¢ popMmnpoBaHnem J-o6pasHOro nneoaHanbHoOro pesepsyapa. B 2023 r. y naumeHTkn pa3Buanch
BHEKULLEYHbIE NPOSBNEHNS — adTO3HbIN CTOMATUT, y3110BaTasd apuTemMa, apTpuUT IEBOIO rOIEHOCTOMHOrO CyCcTaBa.
Mpu 06cnenoBaHnK BbISIBIEHBI YIbTPA3BYKOBbIE NPU3HaKM 6051€3HM KpoHa — 3HAYUTENBHOE YTOJILLEHWE KULLEYHOM
CTEHKM 33 CYET MbILLEYHOW 1 NOACAU3NCTON 060104KM C NoTeEPeEN ANDDEPEHLMPOBKM CNOEB N HANMYME NMATOsO-
rMYeCcKoro KPOBOTOKA MIE0AHANbHOr0 aHacToOMO3a C MPU3Hakamu TPaHCMypanbHOro Bocnanexus. Mneockonus
BbISIBU1A INHEVHbIE 3Bbl, MPU FTMCTONOrMYU — BOCAANUTENbHAS MHDUALTPALMS OO MbILLEYHOrO CNOs, YTO NOATBEP-
auno Hannydne 6onesHn KpoHa. Havata Tepanusa ycTekKMHyMaboM C NONOXUTENbHBIM KIMHNYECKUM 3D DEKTOM, [0~
CTUrHyTa peMmccust 3abonieBaHus.

3aknouyeHue. Y3/ no3BOAMIO HEVHBA3MBHO BbISIBUTb MPU3HAKM TPAHCMYPaNbHOrO BOCMAIEHMST B KULLEYHOMN
CTEHKE NJ1Ie0aHaIbHOro pe3epByapa 1 3anono3puTb Hannume 6onesHn KpoHa, KoTopoe 6110 NoATBEPXKAEHO 3HAO-
CKOMNYECKUM U TMCTONIOrMYECKUM NCCNEA0BAHUSIMNA.

KnioueBblie cnoBa: BocnanurtesbHble 3a00neBaHNS K1LLeYHMKa, 6one3Hb KpoHa, BHEKMLLIEYHbIE NposiBeHs, Y3
KMLLEYHMKa

duHaHcupoBaHue: paboTa BbINOJIHEHA 32 CHET rpaHTa «Hay4yHo-TexHU4eckoe pa3sutme Pecnybnukn TatapctaH»
Akapemum Hayk Pecnybnukmn TatapcTtaH, NpefoCTaBEHHOr0 MOJIOAbIM KaHAMAATaM HayK (MOCTAOKTOPaHTaM) C Le-
JIbIO 3aLUMTbI JOKTOPCKOWM AMCCepTaLum, BbIMOAHEHNUS HAYYHO-MUCCNenoBaTeNbCKMX PaboT, a TakXe BbINMOJIHEHWUS
TPYOOBbIX DYHKLUMI B HAYYHbIX 1 06pa3oBaTesibHbiX opraHmn3aumsx Pecnybnvky TatapcTaH.

KoHdnukT MHTEepecoB: aBTopbl 3as8BNSIOT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ansa uutupoBanusa: Myxametosa [.[., Vicmaunosa J1.P.,, Tabakun O.3., LakypoB A.®., Cagbikoa J1.P., Xpamos P.A., MeTtpos
E.C., OgmHuoBa A.X., AbaynraHuesa [.U. YnsTpa3BykoBOE WCCIEAOBaHWE B AMArHOCTMKe GonesHu KpoHa mneoaHasbHoro
pesepByapa. Poccuinckuii XXypHan racTpoOSHTEPONOrnK, renartofnorum, kononpoktonorun. 2026;36(2):113-116. https://doi.
org/10.22416/1382-4376-2026-36-2-113-116

Intestinal Ultrasound in the Diagnosis of Crohn’s Disease of the lleoanal Pouch:

A Clinical Case

Dilyara D. Mukhametova'*, Lilia R. Ismailova', Olga E. Tabakchi', Aydar F. Shakurov'?, Leila R. Sadykova?,
Roman A. Khramov?, Evgeniy S. Petrov?, Alfiya Kh. Odintsova?, Diana I. Abdulganiva'?

! Kazan State Medical University, Kazan, Russian Federation

2 Republican Clinical Hospital, Kazan, Russian Federation

Aim: to demonstrate the utility of ultrasound in evaluating of Crohn’s disease with multiple extraintestinal manifesta-
tions after restorative proctocolectomy.

Key points: Patient S., a 40-year-old female, was admitted to the clinic presenting with frequent bloody stools,
abdominal pain in left lower quadrant and fever. She had a history of ulcerative colitis diagnosed in 2005. In 2021,
the disease was complicated by toxic megacolon requiring a colectomy and an end ileostomy. In 2022, the second
stage of surgical treatment was performed: proctectomy with ileal pouch-anal anastomosis. In 2023, the patient de-
veloped extraintestinal manifestations: aphthous stomatitis, erythema nodosum, and left ankle arthritis. Examination
revealed ultrasound signs of Crohn’s disease: significant thickening of the bowel wall (predominantly of the mus-
cularis propria and submucosa) with loss of wall stratification, as well as pathological vascularization of the ileoanal

Poc sypH ractposHTepoJi renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)

113



Kmmnuueckue nabmozgenus/ Clinical cases www.gastro-j.ru

anastomosis, indicating transmural inflammation. lleoscopy revealed linear ulcers, and histology showed inflamma-
tory infiltration extending to the muscular layer, confirming the diagnosis of Crohn’s disease. Therapy with usteki-
numab was initiated with positive clinical response and disease remission.

Conclusion. Ultrasound has revealed signs of transmural inflammation of the ileal pouch and allowed to suspect
Crohn’s disease, which has been subsequently confirmed by endoscopic and histological examinations.

Keywords: inflammatory bowel diseases, Crohn's disease, extraintestinal manifestations, intestinal ultrasound
Funding: the work was carried out with financial support from the grant of the Academy of Sciences of the Republic
of Tatarstan, provided to young candidates of science (postdoctoral students) for the purpose of defending a doc-
toral dissertation, carrying out research work, and also performing work functions in scientific and educational orga-
nizations of the Republic of Tatarstan “Scientific and Technical Development of the Republic of Tatarstan”.

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

For citation: Mukhametova D.D., Ismailova L.R., Tabakchi O.E., Shakurov A.F., Sadykova L.R., Khramov R.A., Petrov E.S.,
Odintsova A.Kh., Abdulganieva D.I. Intestinal Ultrasound in the Diagnosis of Crohn’s Disease of the lleoanal Pouch: A Clinical Case
Russian Journal of Gastroenterology, Hepatology, Coloproctology. 2026;36(2):113—-116. https://doi.org/10.22416/1382-4376-

114

2026-36-2-113-116

[MarmenTra C., 40 ner, rocnurammaupoBana B TAY 3
«Pecnybimikanckas kimHnYeckass Gonbauiia M3 PT»
¢ »KayobaMu Ha ydallleHHe CTyJa /10 7—8 pas B CyTKH,
BOJISHUCTOH KOHCHCTEHIIUH, C aJoil KPoBbio 10 50 M,
60JIb B JIEBOIi IO/IB3/IONIHON 00JIACTH PA3JIUTOrO Xapak-
Tepa, YCUJIMBAIONIYIOCS TIepe/ CTYJIOM U yMEHDIIAIOITY-
10CsI TIOCJIe OIOPOXKHEHHUSI, OOIIyI0 CJIa60CTb, MOIBEM
temnepatypsl Tesa g0 38,1 °C.

B 2005 r. 6bLT ycTaHOBJIEH AMArHo3 «S13BeHHbII KO-
JIUT, JIEBOCTOPOHHEE MOpa)keHNe» Ha OCHOBAHWUN KJIMHU-
YECKUX, 9H/IOCKOINYECKUX M THCTOJOTMYECKUX JJAaHHDIX.
B rteuenue caenytonmx 16 mer HabMIOMATACH Y TACTPO-
9HTEpOJIOTa, IOJIydyasa JieueHnue MPeAHU30J0HOM, CYJIb-
(pacamasmrOM, MecanmasmHOM. B cBs3u ¢ HeapdeKTHB-
HOCTBIO Tepaly M PACHPOCTPAHEHHOCTHIO MOPASKEHUS
7o TotaspHOro B 2014 T. 6bUT HasHAUEH agaanMyMad
C HOJIO’KUTEIbHBIM KINHIYeCKUM 3¢ deKToM.

B nexa6bpe 2021 r. B CBSI3W C TOKCHYECKOW JmJia-
Talyeil BBIIOJHEHA TOTAJIbHAS KOJIKTOMUS, OJHO-
cTBOJIbHAS uieoctomus. Ilpu matomopdonorndeckom
HCCJIeZIOBAHNN YJJATIEHHO TOJICTOH KUIIKK BbISBJIEHBI
U3MEHEHWs, XapaKTepHble I S3BEHHOTO KOJIUTA.
B wiosre 2022 r. BbITIOJHEHA NPOKTAKTOMUST ¢ Hop-
MUpOBaHueM J-00pa3HOTO WJICOAHAIBLHOTO pe3epBY-
apa ¥ [JBYXCTBOJIbHOIl MJIEOCTOMMEH, C 3aKpbITHEM
nocaenaeil yepe3 3 mecsatma. [locae omeparuu oTMeua-
JIOCD yJIy4IlleHHe CaMOYYBCTBHS, CTYJI 10 5 pa3 B JI€HD
6e3 TNaTOJIOTUYECKUX TpuMeceil. MeauKaMeHTO3HOe
JleyeHne He [oJlyyaJa.

O6bextBHO: Temmepatypa Tesa 38,1 °C. Ilpu oc-
MOTpe OIpe/esIslIICh IIPU3HaKku apTO3HOTO CTOMATUTA
(puc. 1a), Ha nepeaHell MOBEPXHOCTU TOJEHN MHOKE-
CTBEHHbIE IIJIOTHbIE GO0JIe3HEHHbIE KPACHbBIE Y3JIOBbIE
anementol auamerpom 1,52 cm (puc. 1b), npunyx-
JIOCTb W JIOKAJIbHASl TUIIEPTEPMUS JIEBOIO I'OJIEHOCTOII-
Horo cycrasa (puc. 1c¢). Ilpu nampmaumm — ymepen-
Hast 60JIEBHEHHOCTD JIEBOI MOJB3/IOIIHON 061aCTH.

Y3U1 xuimmeyHuWka: yTOJIIEHNWE CTEHKW KHIIKN
B MJIEOAHAJIBHOM pe3epByape /10 7,6 MM 3a cyeT MbI-
NIEYHOH W TOJCANUBUCTON 060J104€K HA MPOTSKEHUH
20 MM, orcyTcTBUe YeTKON auddepeHImpoBKH CJI0-
€B, HaJn4Yne BBIPAKEHHON MATOJOTMYECKOH BacKy-
aspuszannu (puc. 2a). CoBpeMeHHbIE BO3MOKHOCTH

Pucynox 1. Buexumeunble npossiaeHuss B3K:
a — adrosubiii cromarut; b — ysmoBarast apurtema;
Cc — apTpur

1 3HAUYUMOCTh ¥ 3U KHIMeYHUKa A9 AUArHOCTUKH
BK mnoarBepskgaloTcsi MHOTOYMCJAEHHBIMU HCCJIE/I0-
Banusmu [1]. I[lo maHHBIM MIEOCKOIMH: MHOKECTBEH-
Hble sg3BeHHble TmopaxkeHus o 10 x 8 MM u spo3un
JI0 2 MM, TOKpBITbie (DUOPUHOM, JOKAJIUIYIONNEC
Ha HEU3MEHEHHON CJU3NUCTON TOAB3/IONTHON KUIIKHU
(puc. 2b). T'mcrosormyeckoe 3akTiOueHNE: HPOIUH
1 SI3BbI, PACHPOCTPAHSIIONIUECS IO MBIIIEYHOTO CJIOS
(puc. 2¢).

Kimnnuecknit amnarnos: <«bosesnb Kpona c mopa-
JKEHMEM TEPMUHAJIBHOTO OT/IeJIa TO/IB3/I0IIHON KHIIKH,
OCTpO€e TedeHue, HeCTPUKTYpUpYylomuii eHoTu, cpes-
Hersprenas ataka (15 Gamnos o Xapsu — Bpammoy)
¢ BHeKumeYHbIMK nposiBnenusiMu (aprosubiii croMaTur,
y3JI0BaTast ApUTEMa, apTPUT JIEBOTO TOJEHOCTOITHOTO CY-
craBa)». Ilpeacrasaen ciyuaii 6onesnn Kpona B miaeo-
AHAILHOM pe3epByape, 4To HaGII0AETCS TI0 JTUTepaTyp-
HBIM JaHHbIM B 13 % ciydaes [2].
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Pucynox 2. NncrpymenTanbHoe moaTBepskaeHne 6onesnn Kpona: a — Y3U kuinmeynnka: mpu3HaKu BOC-
HAJUTEJSBHOTO TIPOLecCa B BH/E YTOJIIEHUS CTEHKU KHUIIKU 33 CYeT MOJCJAU3UCTOrO U MBIIIEYHOTO CJIOeB, Ha-
JIMYUe MaTOJIOTHYECKON BACKyJIIpU3annu; b — 3HIOCKOMMYECKOe WCCJIEOBAHNE: SHIOCKONUIECKUE TPU3HAKY
6ose3nn KpoHa, MHOKeCTBEHHBIE $SI3BBbI, TOKPBITbIE (hUOPUHOM; 3PO3uUN 1O TUIy adT; cieBa — OeJblil CBET
(WLE), cnpasa — yskuii cextp csera (NBI); ¢ — npemapaT MOAB3ZONIHON KUIIKKH: 5PO3UM W SA3BBI CJIM-
31UCTOI 06OJIOUKM TIOAB3ONIHON KHUIIKH, BOCIAJUTETbHAS UH(GUIBTPAIMS PACIIPOCTPAHSIETCS O MBIIIEYHOTO
cJI0st, oT™MedaeTcs gedopMalisi KpUNT; reMaToOKCUIUH 1 503uH, %10

Jleuenne: ycrekmnyma6 90 Mr moJKOKHO U TIpej-
HU30JIOH C TIOCJIeyIOINM CHIDKeHNeM JI03bI, Ha (hoHe
KOTOPBIX OTMEYasJoCh CHU)KEHHE YacTOTbl CTYyJIa,

Jluteparypa / References

1. Bohra A., Van Langenberg D.R., Vasudevan A. Intesti-
nal ultrasound in the assessment of luminal Crohn’s disease.
Gastrointest Disord. 2022;4(4):249—62. DOI: 10.3390/
gidisord4040024

Crezienus 06 aBTOpax

MyxameroBa [[unspa [lamupoBHa® — KanaujaT MeJUIIMHCKIX
HayK, JoueHT Kadeapbl rocrmranbHoil Tepamin, MPI'BOY BO
«Kazanckuit  rocygapcTBeHHbIT  MEIUIIMHCKUI — YHUBEPCUTETS
MunncreperBa 3/1paBooxpanennst Poccuiickoii Degeparun.
Kontakrras nudopmarmst: muhdilyara@gmail.com;

420012, r. Kasaub, yu. Byraeposa, 49.

ORCID: https://orcid.org,/0000-0003-2102-0142

Hcmannosa Jlwmst PadasnaseBna — cryzpentka sieueGHOro (a-
kyJabrera, @IBOY BO «Kaszanckuii rocy1apcTBEHHbIN MeIUIINH-
ckuii ynuBepcurers Munucrepcersa 3jipaBooxpatennst Poccuiickoii
Deneparni.

Konrakruast ungopmarust: liliya.ismailova02@mail.ru;

420012, r. Kasanb, ya. bytieposa, 49.

ORCID: https://orcid.org,/0009-0007-7955-6376

Tabakun Ouibra IpuKoBHA — acrmpaHT Kadeapbl TOCHUTATBHON
teparn, GTBOY BO «Kaszanckuii rocyapcTBeHHbIH MeNIH-
cKkuil ynusepcurer» Munucrepcrsa sapaBooxpanennst Poccuiickoit
Deneparui.

Konrakrrast nxgopmarysst: olya-akchurina@mail.ru;

420012, r. Kasanb, yu. Bytaeposa, 49.

ORCID: https://orcid.org,/0009-0009-5739-7807

* Asrop, orBercrBeHHbIil 3a nepernucky / Corresponding author

perpecc BHEKHIIEYHBIX MposiBiaeHnit. CaMouyBCTBHE
MaIMEeHTKU OCTAeTCST  XOPOIIUM Ha  [POTSKEHUU
1,5 roga HaGIIOLEHU.

2. Spinelli A., Bonovas S., Burisch J., Kucharzik T., Adam-
ina M., Annese V., et al. ECCO guidelines on therapeutics
in ulcerative colitis: Surgical treatment. J Crohn’s Colitis.
2022;16(2):179—89. DOI: 10.1093/ecco-jcc/jjab177

Information about the authors

Dilyara D. Mukhametova* — Cand. Sci. (Med.), Associate
Professor of the Department of Hospital Therapy, Kazan State
Medical University.

Contact information: muhdilyara@gmail.com;

420012, Kazan, Butlerova str., 49.

ORCID: https://orcid.org,/0000-0003-2102-0142

Lilia R. Ismailova — Student of General Medicine Faculty,
Kazan State Medical University.

Contact information: liliya.ismailova02@mail.ru;

420012, Kazan, Butlerova str., 49.

ORCID: https://orcid.org,/0009-0007-7955-6376

Olga E. Tabakchi — Postgraduate of the Department of Hos-
pital Therapy, Kazan State Medical University.

Contact information: olya-akchurina@mail.ru;

420012, Kazan, Butlerova str., 49.

ORCID: https://orcid.org/0009-0009-5739-7807

Poc xypH ractposHTepo remaros komonpokrot 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)

115



116

Kmmanueckne nabmonenus/ Clinical cases

www.gastro-j.ru

IMakypoB Aiigap DapuroBU4 — KaHIUJIAT MEJAUIMHCKUX
HayK, JOILeHT Kadeapbl Xupyprudeckux oOosesneir, DPIBOY
BO «Kasanckmii rocyfapCTBEHHBIN MEAMIMHCKUI  YHUBEPCH-
ter» MuHucTepcTBa 37paBooxpaHennst Poccuiickoit Deneparym;
BPay-KOJIOIIPOKTOJIOT  OT/eJIeHUsT  KoJionpokTosorny, TAY3
«Pecny6imkanckast kanHndYeckast GosbHMIA MUHICTEPCTBA 371pa-
Booxpasenus Pecy6umku Tatapcrans.

Kownrakrnast undopmarusi: aydarsha@gmail.com;

420012, r. Kazanb, ya. Bytieposa, 49.

ORCID: https://orcid.org/ 0000-0001-6617-8619

CapgpikoBa Jleiina PasuneBHa — Bpau-ractposuteposior, I'AY3
«Pecny6imkanckas kimHIYeckass 6osibHIIIA MUHECTEPCTBA 3/1pa-
Booxpanenus Pecry6muku Tarapcramns.

Kownrakrnast uapopmarusi: s.leila87@icloud.com;

420064, r. Kaszanb, yi1. Open6yprekuit Tpakr, 138.

ORCID: https://orcid.org/ 0000-0002-7514-9577

XpamoB Poman AjiekcanpoBHyY — BPAv-9HIOCKOINCT OT/IEJIEHIS
angockonny, I'AY3 «Pecnybiikanckas KiMHIYeCKas GOJTbHUIIA
MunncrepcrBa 3paBooxpanennust Pecriy6ku Tatapcerams.
Konrakrhast nndopmaist: R-khramov@inbox.ru;

420064, r. Kaszanb, yi. Open6yprekuit Tpakr, 138.

ORCID: https://orcid.org,/0009-0006-1849-3829

ITerpoB Esrennii CepreeBud — Bpay-IIaTOJIOTOAHATOM MATOJIOTO-
aHatomuyeckoro oraenerns [AY3 «Pecrybiankanckas KJInHUYe-
ckast GosbHMITa MUHHCTEPCTBA 3ApaBoOXpaHeHus: PecryOimKi
Tarapcrans.

KonraktHas nrdopmanmst: cntrmtS@gmail.com;

420064, t. Kazanp, yia. OpenOyprckuit Tpakr, 138.

ORCID: https://orcid.org,/0000-0003-3136-9401

OmunnoBa Asbdus XapucoBHa — KaHAWJIAT MeUIIMHCKUAX
HayK, 3aBeAyloNmmil OTJelTeHneM TracTposHTeposornu, I'AY3
«Pecnybimkanckasi kanHIYecKasi 6osibHIIIA MUHICTEPCTBA 3/1pa-
Booxpatenns Pecry6mmkn Taraperans.

Konrakrnas undopmarnus: odincovaa@mail.ru;

420064, r. Kasanbp, yiu. OpenOyprekuit Tpakr, 138.

ORCID: https://orcid.org,//0000-0003-1270-5457

AGnyaranueBa /Inana WiabaapoBHa — JIOKTOP MEAUIIHHCKIX
Hayk, Tpodeccop, 3aBedytommii kadenpoil roclnuTaabHON Tepa-
muu, GI'BOY BO «Kaszancknii rocyiapcTBeHHbI MeINITITHCKATT
yHuBepcuteT>  MuHHUCTEpPCTBA  3/1paBooxpanenusi Poccuiickoit
Deneparny;  rIaBHBIN  crienamuceT 1o rteparnuu, [AY3
«Pecny6imkanckas kamandeckast 6osbHuiia MuHUCTEPCTBA 3/pa-
Booxpanenus Pecry6umikn Tarapcrans.

Konraxrnas undopmarysst: diana.abdulganieva@kazangmu.ru;
420012, r. Kasaub, yu. Bytaeposa, 49.

ORCID: https://orcid.org/ 0000-0001-7069-2725

Bxkiaanx aBropoB

Konuemms u mu3aiin uccrenosanus: Myxamerosa /[./l., VMema-
unosa JI.P., TaGakun O.3., A6aynranuesa /[.11.

VYyactne B BeJeHHH TalME€HTa, JHATHOCTHKE ¥ JI€YEHHH:
Myxawmerosa /I./1., [Hakypos A.D., Cagpikosa JI.P., Xpamos P.A.,
Ilerpos E.C., Ogunioa A.X.

IMoa6op WLIOCTPAIMOHHOTO Marepuaja W3 JHYHOTO AapXHUBA
asropoB: Myxamerosa /[I./l., IlakypoB A.®D., Caapikosa JI.P.,
Xpamos P.A., Tlerpos E.C., OxunioBa A.X.

Hamucanune texcra: Myxamerosa /[./l., Memanmmosa JI.P., Ta6a-
kunr O.3.

Penaxmpoanne: Myxamerosa /[. /1., Tabaxuu O.9., [TTakypoB A.D.,
Ao6mynrannesa [[.11.

IIpoBepka BepcTKH U €€ COIJIacOBaHUE C aBTOPCKUM KOJLIEKTH-
BoM: Myxamerosa /I./l.

Aydar F. Shakurov — Cand. Sci. (Med.), Associate Professor
of the of the Department of Surgical Diseases, Kazan State
Medical University; Coloproctologist, Coloproctology Depart-
ment, Republican Clinical Hospital.

Contact information: aydarsha@gmail.com;

420012, Kazan, Butlerova str., 49.

ORCID: https://orcid.org,/0000-0001-6617-8619

Leila R. Sadykova — Gastroenterologist, Gastroenterology
Department, Republican Clinical Hospital.

Contact information: s.leila87@icloud.com;

420064, Kazan, Orenburgsky tract, 138.

ORCID: https://orcid.org,/0000-0002-7514-9577

Roman A. Khramov — Endoscopist, Endoscopy Department,
Republican Clinical Hospital.

Contact information: R-khramov@inbox.ru;

420064, Kazan, Orenburgsky tract, 138.

ORCID: https://orcid.org/0009-0006-1849-3829

Evgeniy S. Petrov — Pathologist, Pathological Anatomy
Department, Republican Clinical Hospital.

Contact information: cntrmtS@gmail.com;

420064, Kazan, Orenburgsky tract, 138.

ORCID: https://orcid.org,/0000-0003-3136-9401

Alfiya Kh. Odintsova — Cand. Sci. (Med.), Head of the Ga-
stroenterology Department, Republican Clinical Hospital.
Contact information: odincovaa@mail.ru;

420064, Kazan, Orenburgsky tract, 138.

ORCID: https://orcid.org,/0000-0003-1270-5457

Diana I. Abdulganieva — Dr. Sci. (Med.), Professor, Head
of the Gastroenterology Department, Kazan State Medical
University; Chief Specialist in Therapy, Republican Clinical
Hospital.

Contact information: diana.abdulganieva@kazangmu.ru;
420012, Kazan, Butlerova str., 49.

ORCID: https://orcid.org/0000-0001-7069-2725

Authors’ contributions

Concept and design of the study: Mukhametova D.D., Isma-
ilova L.R., Tabakchi O.E., Abdulganiva D.I.

Participation in patient management, diagnosis and treatment:
Mukhametova D.D., Shakurov A.F., Sadykova L.R, Khra-
mov R.A., Petrov E.S., Odintsova A.Kh.

Collection and processing of the material: Mukhametova D.D.,
Shakurov A.F., Sadykova L.R., Khramov R.A., Petrov E.S.,
Odintsova A.Kh.

Writing of the text: Mukhametova D.D., Ismailova L.R, Taba-
kchi O.E.

Editing: Abdulganiva D.I., Mukhametova D.D., Tabakchi O.E.,
Shakurov A.F.

Proof checking and approval with authors: Mukhametova D.D.

Hocrymmna: 08.12.2024 Tpunsra: 16.10.2025 Ony6aukosana: 30.04.2026
Submitted: 08.12.2024 Accepted: 16.10.2025 Published: 30.04.2026

Poc xypH ractposuTepoJ renaton koaonpokros 2026; 36(2) / Rus J Gastroenterol Hepatol Coloproctol 2026; 36(2)



www.gastro-j.ru Clinical cases / Kinmnuueckue HaOI01€HUA

https://doi.org/10.22416,/1382-4376-2026-36-2-113-116
UDC 616.344-002-073.43 @

Intestinal Ultrasound in the Diagnosis
of Crohn's Disease of the Ileoanal Pouch:
A Clinical Case

Dilyara D. Mukhametova'*, Lilia R. Ismailova!, Olga E. Tabakchi!,
Aydar F. Shakurov'?, Leila R. Sadykova?, Roman A. Khramov?, Evgeniy S. Petrov?,
Alfiya Kh. Odintsova?, Diana I. Abdulganiva'?

" Kazan State Medical University, Kazan, Russian Federation
? Republican Clinical Hospital, Kazan, Russian Federation

Aim: to demonstrate the utility of ultrasound in evaluating of Crohn’s disease with multiple extraintestinal manifesta-
tions after restorative proctocolectomy.

Key points: Patient S., a 40-year-old female, was admitted to the clinic presenting with frequent bloody stools,
abdominal pain in left lower quadrant and fever. She had a history of ulcerative colitis diagnosed in 2005. In 2021,
the disease was complicated by toxic megacolon requiring a colectomy and an end ileostomy. In 2022, the second
stage of surgical treatment was performed: proctectomy with ileal pouch-anal anastomosis. In 2023, the patient de-
veloped extraintestinal manifestations: aphthous stomatitis, erythema nodosum, and left ankle arthritis. Examination
revealed ultrasound signs of Crohn’s disease: significant thickening of the bowel wall (predominantly of the mus-
cularis propria and submucosa) with loss of wall stratification, as well as pathological vascularization of the ileoanal
anastomosis, indicating transmural inflammation. lleoscopy revealed linear ulcers, and histology showed inflamma-
tory infiltration extending to the muscular layer, confirming the diagnosis of Crohn’s disease. Therapy with usteki-
numab was initiated with positive clinical response and disease remission.

Conclusion. Ultrasound has revealed signs of transmural inflammation of the ileal pouch and allowed to suspect
Crohn’s disease, which has been subsequently confirmed by endoscopic and histological examinations.
Keywords: inflammatory bowel diseases, Crohn's disease, extraintestinal manifestations, intestinal ultrasound
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YnbTpa3ByKoOBOE UccrieaoBaHue B agnarHoctuke oone3suu KpoHa

UJ1Ie0aHaJIbHOro pe3epByapa

O.0. MyxameTosa'*, J1.P. Ucmannosa', 0.9. Tabakun', A.P. LLakypos'?, J1.P. CagbikoBa?, P.A. Xpamog?,

E.C. Metpos?, A.X. OgnHuosa?, 4.U1. AboynraHnesa'?

T drb0Y BO «KasaHckuii rocynapCTBEHHbIV MEANLMHCKNE yHUBEpcuTeT» MUHUCTEPCTBa 34PaBOOXPaHEHMS
Poccuiickon ®eanepaunn, KazaHb, Poccuiickas denepauysi

2TAY3 «PecnybnnkaHckasi KimHudeckasi 6onbHuLa MuHucTepcTBa 3apaBooxpaHeHys Pecriybnviku TatapctaH»,
KasaHb, Poccuickasi @enepavims

Llenb: npeactaBuTb BO3MOXHOCTU YNIbTPA3BYKOBOro nccneposaHus (Y3U) npu 6onesHn KpoHa ¢ MHOXECTBEHHbI-
MW BHEKMLLEYHLIMU MPOSIBIEHNSAMM NMOCIIE KONSKTOMUM.

OcHoBHbIe nosioxeHus. MNMaumeHtka C., 40 net, nocTynunaa B KIMHUKY C Xanobamu Ha yyallleHHbIM CTyn C npumMe-
Cbi0 KpOBWU, 60Jb B TIEBOM NOAB3A0LLHOM 061acTu, noBbilleHne Temnepatypbl Tena. C 2005 r. ycTtaHOBNEH AMarHo3
a3BeHHOro konuta. B 2021 r. 3aboneBaHne 0CIOXHUIOCh TOKCUYECKOW aunartaumen, B CBA3n ¢ 4YeM Oblna Bbinos-
HEHa KONAKTOMUS, OOHOCTBOJbHASA mneoctomusi, B 2022 r. NpoBeAEeH BTOPOM 3Tan XMPYPruieckoro NeYeHns —
MPOKTaKTOMUSA ¢ popMupoBaHnem J-obpa3Horo nneoaHanbHoro pesepsyapa. B 2023 r. y naumeHTku pasBuinchb
BHEKULLEYHbIE NPOSBEHNS — adTO3HbIN CTOMATUT, y310BaTasa spuTeMa, apTPUT JIEBOIO rOJIEHOCTOMHOIO CyCcTaBa.
Mpn o6cnenoBaHNN BbISIBNEHBI YIbTPA3BYKOBbIE NPU3HAKM 60ne3Hn KpoHa — 3HauYnTeNbHOE YTOMLLEHNE KULLIEYHOW
CTEHKM 32 CYET MbILLEYHOW U MOACAU3NCTON 060104k C NoTepen AuddepPEeHLMPOBKA CNOEB U HaNN4YMe naToso-
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rMYecKoro KPOBOTOKA MIE0AHANbHOIO aHAaCTOMO3a C MPU3HAaKamMu TPaHCMypanbHOro Bocnanexus. neockonus
BbISIBU1A INHEVHbIE 13BbI, MPU TMCTONOrNY — BOCAANUTENbHAA MHDUALTPALMS OO MbILLEYHOrO CNOs, YTO NOATBEP-
auno Hannydne 6onesHn KpoHa. Havata Tepanus ycTekKMHyMaboM C NONOXUTENbHBIM KIMHNYECKUM 3D hEKTOM, [0~
CTUrHyTa peMnccusi 3abosieBaHus.

3akniovyeHue. Y3/ no3BOAMAO HEMHBA3UBHO BbIBUTb MPU3HAKM TPAHCMYPAbHOMO BOCMANIEHUSA B KULLIEYHOWN
CTEHKe UieoaHabHOro pe3epByapa 1 3anofo3puTb Hanmume 6onesHn KpoHa, KoTopoe Obio NoATBEPXAEHO SHAO-
CKOMUYECKUM U TMCTONIOrMYECKUM UCCEA0BAHUSMNA.

KnioueBble cnoBa: BocnanurtesibHble 3a00neBaHNS kKnLievHrKa, 6onesHb KpoHa, BHekMLLEeYHbIe NposiBieHus, Y3
KMLLEYHMKA

duHaHcupoBaHue: paboTa BbINOJIHEHA 32 CHET rpaHTa «Hay4yHo-TexHU4eckoe pa3sutme Pecnybnukn TatapctaH»
Akapemum Hayk Pecnybnukmn TatapctaH, NpefoCTaBeHHOro MOJIOAbIM KaHAMAATaM Hayk (MOCTAOKTOPaHTaM) ¢ Le-
JIbIO 3aLUMTbI JOKTOPCKOWM AMCCcepTauum, BbIMOAHEHUS HAYYHO-MUCCNenoBaTeNlbCkMX PaboT, a TakXe BbINOJIHEHWUS
TPYOOBbIX DYHKLMI B HAYYHbIX 1 06pa3oBaTesibHbiX opraHm3aumsx Pecnybnvky TatapcTaH.

KoHdnukT HTEepecoB: aBTopbl 3asBASI0OT 06 OTCYTCTBUN KOHMNNKTA NHTEPECOB.

Ansa uutupoBanusa: Myxametosa [.[., Vicmaunosa J1.P.,, Tabakun O.3., LakypoB A.®., Cagbikosa J1.P., Xpamos P.A., MeTpoB
E.C., OguHuoBa A.X., AbaynraHueBa [.M. YnsTpa3BykoBOE WCCIEAOBaHWE B OUArHOCTMKe Gone3Hu KpoHa mneoaHasnbHOro
pesepByapa. POCCUNCKMIA XypHan racTpO3HTeponoruu, renaroaoruun, kononpoktonorum. 2026;36(2):113-116. https://doi.
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Female patient S., aged 40, was admitted
to the Republican Clinical Hospital of the Ministry of
Health of the Republic of Tatarstan with complaints
of increased stool frequency up to 7—8 times daily, wa-
tery in consistency, with bright red blood (up to
50 mL), diffuse pain in the left iliac fossa that wors-
ens before defecation and improves after evacuation,
general weakness, and fever reaching 38.1 °C.

In 2005, a diagnosis of “ulcerative colitis, left-
sided involvement” was established based on clini-
cal, endoscopic, and histological findings. Over the
subsequent 16 years, she was under the care of a
gastroenterologist and received treatment with pred-
nisolone, sulfasalazine, and mesalazine. In 2014, due
to therapeutic ineffectiveness and progression of the
disease to total involvement, adalimumab was pre-
scribed, resulting in a positive clinical response.

In December 2021, a total colectomy with an
end ileostomy was performed due to toxic dilata-
tion. Pathological examination of the resected colon
revealed changes characteristic of ulcerative colitis.
In July 2022, a proctectomy was performed with
the formation of a J-pouch (ileal pouch-anal anas-
tomosis) and a loop ileostomy, which was closed
3 months later. Postoperatively, the patient’s con-
dition improved; stool frequency was up to 5 times
daily without pathological admixtures. She did not
receive pharmacological treatment.

Physical examination: body temperature was
38.1 °C. Examination revealed signs of aphthous
stomatitis (Fig. 1a). On the anterior surface of the
lower leg, multiple dense, tender, red nodular el-
ements with a diameter of 1.5—2 cm were noted
(Fig. 1b), along with swelling and local hyperthermia
of the left ankle joint (Fig. 1c). Palpation revealed
moderate tenderness in the left iliac region.

Intestinal ultrasound: Bowel wall thickening in
the ileal pouch up to 7.6 mm, predominantly involv-
ing the muscularis and submucosa over a length of
20 mm, with loss of clear layer stratification and

Figure 1. Extra-intestinal manifestations of in-
flammatory bowel disease: a — aphthous stomatitis;
b — erythema nodosum; ¢ — arthritis

the presence of marked pathological vascularization
(Fig. 2a). The current capabilities and significance
of bowel ultrasound for the diagnosis of Crohn’s dis-
ease are supported by numerous studies [1]. Ileoscopy
findings: Multiple ulcerative lesions up to 10 x 8 mm
and erosions up to 2 mm covered with fibrin, local-
ized on otherwise unaffected ileal mucosa (Fig. 2b).
Histological conclusion: Erosions and ulcers extend-
ing to the muscular layer (Fig. 2c).

Clinical diagnosis: “Crohn’s disease, terminal
ileitis, acute course, non-stricturing phenotype,
moderate flare (15 points on the Harvey — Bradshaw
Index) with extraintestinal manifestations (aphthous
stomatitis, erythema nodosum, left ankle arthritis)”.
This report presents a case of Crohn’s disease
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Figure 2. Instrumental confirmation of Crohn’s disease: a — intestinal ultrasound: bowel wall
thickening in the ileal pouch, predominantly involving the muscularis and submucosa and the presence
of marked pathological vascularization; b — ileoscopy findings: multiple ulcerative lesions and erosions
covered with fibrin, localized ileal mucosa, left — white light (WLE), right — narrow band imaging (NBI);
¢ — histological conclusion: erosions and ulcers extending to the muscular layer, crypt distortion is noted,;

hematoxylin and eosin, x10

developing in an ileal pouch, which, according

to literature data, is observed in 13 % of cases [2].
Treatment: Ustekinumab 90 mg subcutaneously

and prednisolone with subsequent tapering.
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