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TMocnenHee necsTuieTe 03HAMEHOBAHO 3KCIIOHEHIIMAIBHBIM POCTOM YHCIIa Ty0Jn-
Kal1ii, MOCBSIIIEHHBIX (PU3NOJIOTMYECKON PO HOPMAJIbHOI MUKPOOUOTHI KETya04u-
HO-KMIIEYHOro TpakTa yejaoseka. [IpencraBneHue o cMMOMOTUYECKON CBSI3U YeI0Be-
Ka C HOpMaJIbHOI MUKPOOMOTOI €T0 XKeJTyTOYHO-KUIIIEUHOTO TPaKTa YTBEPAUJIOCH KaK
HeoTheMJIeMasl YacTb MEOUKO-OMOJIOTUYECKOU MapanurMbl. OgHAaKO TUM 3TOTO CUM-
01o03a BapbUpyeT OT MyTyaju3ma A0 Mapa3uTu3Ma U 3aBUCUT OT (PYHKUMOHAJIBbHOIO
COCTOSTHUSI OpraHu3Ma xo3simuHa. [ToBpekneHne mocieqHero BHEITHUMU areHTaMU MO-
XeT BECTU K BOBHMKHOBEHUIO Yy HOPMAJIbHOI KUIIIEUHOI MUKPOOUOTHI YCJIOBHO MAaTO-
TE€HHBIX CBOMCTB, OMOCPEIOBAaHHBIX TyMOpPaIbHBIMU (haKTOpaMU U BIUSIOLIUX HA WC-
XOII 9K30T€HHOTO BO3/eiicTBUs. HeompeneneHHOe YMCIO BEIIECTB, MPOAYLIMPYEMBIX
HOPMaJIbHOM KUIIIEYHOII MUKPOOMOTOI 4eaoBeKa, 00JagaeT CUCTEMHOM TOKCUYHO-
cTbio. HekoTopble U3 HUX KUILIEYHBIN XUMYC COAEPXKHUT B KOJIMYECTBAX, KOTOPHIE, IPU
OBICTPOM TTOCTYIIJIECHUU TaKUX BEIIECTB B KPOBb, 00ECTIEYNBAIOT (POPMUPOBAHNE B HEl
UX MOTEHIMAJIBHO JIETAJIbHBIX KOHLEHTPALMi. DTOMY MPEMNSITCTBYET dHTEpOreMaTnyie-
CKMit Gapbep — cucTeMa CTPYKTYPHBIX 3JIEMEHTOB, Pa3AeisIOIIMX KUILIEYHbII XUMYC U
KpoBb. ET0o moBpexneHrne 3K30reHHBIMU TOKCUKaHTaMM, 0003HaYeHHOE B HACTOSIIIIEM
0030pe KaK BTOpUYHasi TUCHYHKIIMS SHTePOreMaTUIeCKOro 6apbepa, MOXET CIIPOBO-
LIMPOBaTh CUCTEMHOE NepepacripeesieHne TOKCUMYHbIX BELIECTB 0aKTepUabHOTO MPO-
ucxoxneHus. 1o HemaBHUX MOP BJIMSIHUE TAKOTO Tiepepacripe/ieJieHUs] Ha UCXOM OCT-
PBIX DK30T€HHBIX OTPaBJIEHWI OCTaBaJIOCh BHE (hoKyca BHUMAHUS TOKCUKOJOTHUU.
B HacTosiiemM 0030pe ucciaenoBaHbl MPUYMHHO-CIIEICTBEHHbIE CBSI3U MEXy BTOPUY-
HOI nmMchyHKIIMEH SHTEpOreMaTHYecKoro 6apbepa U OCIOXKHEHUSIMU OCTPBIX OTPaB-
sneHuit. Jleranu3npoBaHa ocTpasi CUCTEMHAas! TOKCUYHOCTh MPOAYKTOB KU3HECSATEIb-
HOCTM HOPMAaJIbHOI KHUILIEYHON MUKPOMIOphl: aMMUaka U 3HAOTOKcuHa. [lokasaHa
X BOBJICYEHHOCTh B (DOPMUPOBAHUE PsiZla OCIOKHEHU OCTPBIX OTpaBJICHUIA: 1110Ka,
cercuca, 1epedparIbHON HEAOCTATOUHOCTU M TOBpexXaAeHW i erkux. KpaTko usnoxe-
HbI MPUHLUINBI OLIEHKU (PYHKLIMOHAJIBHOTO COCTOSIHUSI SHTEpOreMaTuyeckoro 6apbepa
U TIOIXOIbI K MPOMUIAKTUKE OCTIOXKHEHU OCTPBIX OTPABJIEHNI, OCHOBAaHHbBIE HA POJIN
9HTEPOreMaTHUIEeCKOTO Oapbhepa B UX MMaTOTeHe3e.

Knrouegole cnosa: ammuak, HopMasabHasi KMILIEYHAasi MUKPOOKMOTA, OCIIOXKHEHUE, OCTPOE
9K30T€HHOE OTpaBJIEHUE, DHIOTOKCEMMUSI, SHAOTOKCUKO3, DHTeporeMaTuuyeckuii 6a-
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IOpunuyecknii aHaIM3 MPUUMH CMEPTU TallMeHTa MPEArnoyiaraeT BbIOOp M3 YeThIpex
BO3MOXHOCTE1: HECBOEBpEMEHHOE, HeMPaBWIbHOE, HEIOCTATOUHOE OKa3aHUe MEIULIMH-
CKOIi TTOMOILIM WUJIX OTCYTCTBUE €€ CBSI3U C UCXOIOM 3abosieBaHus [1]. OnuH U3 UCTOYHU-
KOB OIIMOOK TIPU TaKOM BBIOOpE — HEMPEeACKa3yeMOCTb OCIOKHEHUI OCTPBIX 3a00seBa-
HUIA, sipKo nposiBuBIIasics Bo Bpemsi anuaemuu COVID-19 [2]. HenpeackazyemocTs nipu-
cyllla M OCJIOXKHEHUSIM OCTPBIX OTPABJIIEHUI: OCTpbIE PACCTPOICTBA KPOBOOOpPAlEHUS,
Cerncuc, BTOPUYHBIE OCTPbIC MOBPEXKICHUS JIETKUX U OCTpas LiepedpaabHasi HeTOCTaTOu-
HOCTb OCJIOXKHSIIOT UX He Y BCeX MauueHToB. [IpuYnHbI 3TOM MHAMBUIYAIbHOI Bapradeib-
HOCTH TpeOyIOT JeTaiu3aliuu.

PaHee MbI 1T0Ka3aju, YTO MPU OCTPBIX OTPABJICHUSIX BEPOSITHOCTbD JIETAJIBHBIX OCJIOXKHE-
HUIT 3aBUCUT OT (PYHKIIMOHAILHOTO COCTOSTHUSI cocyaucToro sHporesms [3]. HekoToprie
MOBpEXAAIOIINE €r0 BEleCTBa MPOAYIIMPYET HOPMaJIbHAs MUKPOOUOTA KUllleYHUKa [4].
OCHOBBIBasiICh Ha KOHLIECTIIIMM, COTJIACHO KOTOPOI OpraHuU3M 4YejoBeKa — DKOCUCTeMa,
YacThIO KOTOPOI SIBJIAETCS KUIIIeUHast MUKpobuoTa [5, 6], aTu BelllecTBa Jajiee paccMar-
PpUBAIOTCSl KaK 3HAOTEHHbIE. Y 300POBbIX JIOJIE CITOCOOHOCTh TAKUX BEIIECTB MPEOIO-
JIeBaThb DHTEPOTeMaTUUECKUIl Oapbep — CUCTEMY CTPYKTYPHBIX 3JIEMEHTOB, pa3ieisiio-
LIUX KUIIEYHBIIT XUMYC U KPOBb, — HE3HAUMTENIbHA, a UX JJAaTEeHTHAs yTeuKa BeAeT K psiLy
XpoHUYeCcKUX 3aboeBanuii [4, 6]. [1pu Jerkux 3K30reHHbIX OTPaBIeHUSIX 3 HEKTHI SH-
JIOTEHHbBIX BEIIECTB KUIIIEYHOTO TTPOUCXOXKICHUS MOTYT 3aTMEBATHCS TPSIMBIM TOKCUYE-
CKUM JeMCTBUEM KCEHOOMOTHKA. OMHAKO UX MAaCCHPOBAHHOE TIOCTYIUIEHUE B KPOBb MPU
TSIKEJIbIX K30T€HHBIX OTPABJIEHUSIX MOXET OTSTOIATh COCTOSTHUE OpraHW3Ma U BOBJIE-
KaTbCs B NMATOT€HE3 OCIOXHEHUIA.

IIpsimoe wiau KOCBEHHOE IMOBpEXIeHUE KCEHOOMOTUKOM SHTEPOreMaTuyeckKoro Oa-
pbepa, ajiee UMEHYeMOe €r0 BTOPUYHOU NUCGYHKIIME, MOXET MPOBOLMPOBAThH MO-
CTYIUICHHE B KPOBOTOK META0OJMTOB M KJIETOUYHBIX KOMIIOHEHTOB OaKTepuii B 103ax,
BJIMSIIONIMX HAa UCXOJ OCTPOTO 3K30T€HHOIO OTpaBlieHUsl. A priori COCTaB CMECHU 3TUX Be-
11IECTB 3aBUCHUT OT COCTaBa KUIIIEYHON MUKPOOUOTHI, KOTOPbIii MHAMBUAYaJTbHO Bapua-
OesieH [5], a cormacHO HEKOTOPHLIM OIIeHKaM [7], maxke yHUKaylieH. DTa BaprabelIbHOCTh
MOXET JIeXKaTh B OCHOBE CTOXaCTUYHOCTU OCJTIOXXKHEHU A OCTPBIX OTPABJICHUM.

HaxkormieH 6osbi1oii MacCcUB TAHHBIX, XapaKTEPU3YIOLIUX BIWSHUE KCEHOOMOTUKOB
Ha sHTeporeMarndyeckuii 6aprep. UMeroTcss 1 MHOTOUMCIEHHbBIE JaHHbBIE O BOBJIEYEHHO-
CTU TOKCHUYHBIX BEIIECTB KUILIEUHOTO NMTPOUCXOXKAEHUS B TTaTOTEHE3 KPUTUUECKUX COCTO-
SIHUI opraHu3ma. DTO TMO3BOJISIET BIIEPBbIE MPOCICAUTh CBSI3b MEXIY BTOPUYHOI AuC-
dyHKIMeit 3HTeporeMaTUuecKoro Oapbepa W HEKOTOPBIMU OCJIOXHEHMSIMU OCTPBIX
oTpasieHuit. Takasi CBSI3b IBUJIACh MPEIMETOM HaCTOsIIIero oo63opa.

Ilenbio 0030pa SIBUIOCH BBISIBJACHMUE ITyTeil MPOMPUIAKTUKM OCIOXKHEHUU OCTPBIX
OTpaBJICHUI HAa OCHOBE UICHTU(MUKALIMY PO BTOPUYHOM TUCHYHKIMU SGHTepOreMaTu-
YyeckKoro 6apbepa B UX IaToTeHe3e.

OCHOBHBIE TEPMUHDBI, OITPEAEJIEHNA 1 ABBPEBUATYPbBI

Bakmepuanvubie Memabosumol Manoil MOAEKYAAPHOU MAcCbl — BEIIECTBA C MOJICKYJISIP-
Hoit Maccoit MeHee 1500 [la, mpoayuupyeMbie OaKTepUsIMU.

Bakmepuanvubie 3K30mMoKcUHb. — TOKCUYHbBIC TIPOTEUHBI U TETITUIBI, BBIIEISIEMbIE K-
BOI1 6aKkTepueil BO BHEIITHIOIO Cpey.

Bmopuunas ducpynxuyus sumepocemamuueckozo bapvepa — HapylieHre GyHKIINY YHTE-
poreMaTuyecKkoro 6apbepa, BBI3BAaHHOE BHEIITHUM BO3/IEICTBUEM.

lemamosnuegharuueckuii 6apvep (I'2h) — cucTeMa CTPYKTYPHBIX 2JIEMEHTOB, pa3ncis-
IOIIMX KPOBb 1 LICHTPpaIbHYIO HepBHYIO cucteMmy (LIHC).

Kcernobuomuk — 9yxepomaHoe BelleCTBO.

Ilepsuunas ducynkyus sumepoecemamuueckoeo 6apvepa — NpedOPMUPOBAHHOE XPO-
HUYeCKOoe HapyllleHue (pyHKIIMKU 9HTeporeMaTUIecKoro bapbepa.
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Toxcuxanm — 11000€ BENIECTBO, MPU BO3ACHCTBUM B JAHHOM 03¢ IMTOBPEXKIAOIIEe Op-
TaHW3M HEMEXaHUYEeCKUM ITyTeM.

DHooeeHHoe ewecmeo — CoOeMUHEHNE, TTPOAYLUPYeMOe KIIETKaMM X03sTMHA WU CUM-
OMOHTHBIMU MUKPOOPraHU3MaMHu.

Dudomoxcemuss — HaAKOTUICHVE B KPOBU TOKCUYHBIX 9HIOTEHHBIX BEIIECTB, BKITIOYAst
BelIeCcTBa MaJIOM MOJIEKYJISIPHOM MacChl TKAHEBOTO WM 0aKTEPUATBHOTO MTPOUCXOXKIE-
HUsl, 6aKTeprabHbIe 9K30TOKCUHBI M 9HAOTOKCHUH.

DHOOMOKCUKO3 — COBOKYITHOCTD KIIMHUYECKUX TTPOSBICHUI SHIOTOKCEMUM.

DHoomokcun — CyMMa JIUTIOTOJIMCAaXapyUIOB BHEIIHEH CTEHKM rpaMOTpULIaTebHBIX
OakTepuii.

Dudomoxcunemuss — HaKOTUIEHUE B KPOBY SHIIOTOKCHHA.

BAumepoecemamuueckuil 6apvep (BI'b) — cucTeMa CTPYKTYPHBIX 2JIEMEHTOB, pa3iesisiio-
WX KAIIEYHBIA XUMYC U KPOBb.

MOPAAOK OTBOPA NCTOYHMKOB MHO®OPMALINN

TTovick maHHBIX, XapaKTEePU3YIOIIUX CBSI3b OCIOXKHEHUI OCTPBIX OTPABJIICHUM CO BTO-
puuHoil nuchyHkimeit DI'b, mokazam o4eBUOHYI0O HOBU3HY 3TOoi TeMaTuku. [losTomy
HACTOSIIMKI 0030p IIpeAcTaBisieT JUIIb OCHOBHYIO NH(pOpPMALIUIO 10 Hell, popMyIupyeT
KOHIIETILIMIO Y HE SIBJISIETCS] CUCTEeMAaTUYECKUM. B HEM LIUTUPYIOTCSI TPEUMYIIIECTBEHHO
nyonukauum 3a npensinymue 10 jget, 1mbo 6osiee paHHUE pabOTHI, MMelolue GyHIa-
MeHTaJbHOe 3HaueHre. OCHOBHBIM MCTOYHMKOM MHGMOpMAIUKU CAyXuiaa 6a3a TaHHBIX
PubMed. MUcnonp3oBanu 3ampoc: “acute poisoning AND (gut microbiota OR intestinal
microflora OR gut microflora OR metabolome OR human gut microbiome OR gut barrier
OR leaky gut syndrome OR intestinal barrier OR gut—brain axis OR gut—liver axis)”. Ilpu
aHaJIM3e He UCIMOJb30BAIU TE3UCHI TOKIAN0B Ha KOHMEPEHIIUSIX.

CTPYKTYPA U ®YHKIIMU HOPMAJIBHOTO B3T'b

BOI'b cocTouT U3 MyLIMHA, SMUTENIUS CIM3UCTOI 000JIOYKM KUIIKM [8], accoummpo-
BaHHBIX C 3MUTEJIMEM CUMOMOHTHBIX MUKPOOPTaHU3MOB [9] ¥ aHIOTE NS TTIOACTU3UCTHIX
remo- u JuMmdoxamuuisipos [10]. BemecrBa, n3bermmue abcopOunuu reMo- 1 JuMddoka-
MWIISIPHBIMU CIJIETEHUSIMUA KUILIEYHOUM CTEHKW, HAa CBOEM MYTU B KPOBb MPEOA0JIEBAIOT
NIOTIOJTHUTENIbHBIE CTPYKTYpPHbIE 37eMeHThl OI'B: rnagkomblllieuHblid ClIOi, Me30Tenuii
BUCLEPAIBHOTO U MapUETAIbHOTO JIMCTKOB OPIOIIMHBI, CJI0M CMauuBalOIIEN UX KUIKO-
CTU Y BHAOTEJINI FeMO- U JIMMMOKAUJIISIPOB ITapueTaibHOM OPIOIIUHBI.

Croit MyiMHa TouuHOM 150 MKM, COCTOSIIIMIA U3 TUAPATUPOBAHHBIX [JIMKOMPOTEU-
HOB, OTIEJISIET SMUTENUANIbHbIE KJIETKM OT arpeCcCUBHON Cpedbl JIIOMUHAIBbHOIO MpO-
cTpaHcTBa KullleyHuka. @opMupoBaHue MyllMHA HapylllaeTcsl Mpy UIIEMUU CIU3UCTOM
000JI0YKH, YTO HanbOoJIee OMACHO JJIsI TOJICTOM KUILKU C €€ BbICOKOI MJIOTHOCThIO OaKTe-
puanbHOI KoJIoHU3aluuu. B HopMe cuMOMOHTHBIE a3pOOHbBIE OAKTEPUN BBITECHSIIOT T1a-
TOT€HHYI0O MUKPOMIIOPY C alUKaIbHOI MOBEPXHOCTUA BHTEPO- U KOJIOHOLIMTOB, B TO XK€
caMoe BpeMs o0ecIieunBasi NX 3CCEHIMAIbHBIMU BelnecTBamu [5]. OcHoBHAST pyHKIIMST
MOHOCJIOS SIUTEINATBHBIX KJIETOK TOMINHON 20 MKM COCTOUT B CEJIEKTUBHOM abcopo-
LIMM BEILIECTB U3 XUMYycCa.

bnaronapst HaTMYKMIO BOPCMHOK B TOHKOM M KPUIIT B TOJICTOM KMIIIKE TLIOIIAIbh abcop-
Oupylolleii MOBEPXHOCTU CIU3UCTON 000JIOUKM KETyTOYHO-KUIIIEYHOTO TpaKTa JOCTH-
raet 200 M2 [8]. B HopMe BelllecTBa aGCOPOUPYIOTCS U3 KUIIEYHOTO XUMYCa TIPEUMYIIE-
CTBEHHO TpaHCLEJUTIOSAPHO. [oJsi mapaueuioasspHOro TpaHCnopTa NPeAIofoXUTeIbHO
MPONOPLMOHAIbHA J0JE MEXKIECTOYHBIX KOHTAKTOB Ha JIIOMMHAJIBHOI ITOBEPXHOCTU
KHIlIeYHWKa, oneHnBaeMoit B 0.1% [11]. MeXKJeTOUHble KOHTAKTBI IBYX THUITOB: TJIOT-
HbIE 1 aJIFTe3UOHHBIE — COCTOSIT U3 aKTUHA U, COCIUHSIS TIJIa3MaTudeckKue MeMOpaHbl CO-
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CEIHUX KJIETOK C UX LIMTOCKEJIETOM, 00eCeunBaloT MPOYHOCTh anuTenus [8]. Mexkie-
TOYHBIE KOHTAKThI CIIy>XKaT OOBEKTOM MOBPEXKIAIOIIETO TSHUCTBUS Psila KCEHOOMOTUKOB
[12], Ha dhoHe KoTOpOTOo M0JIsI TTapalle/UTIOJIIPHOTO TPaHCIIOPTa BO3pacTaerT.

YacTth 00pa3oBaBIIMXCS B XMMYCE BEIIECTB, MPEOMOJIEBIINX KUIIEYHbII SMUTETU,
MOCTYITaeT B CETh FeMO- M TUMMOKATTMIIISIPOB TTOACIU3UCTOTO CI0ST U Jajiee B 6acceifHbI
v. portae M ducti thoracici; B HOpMe 3TOT ITyTh SIBJIIETCSI OCHOBHBIM. [Ipyrast 4acTh, Tipe-
OI0JIEB BUCLIEPAJIbHBIN 1 TTapreTaJbHbIA JIMCTKA OPIOIIMHBI, a TAKXKe pa3mesIoNInid X
CJION XUIKOCTU TOJIIMHOIO B 0.25 MM, IOCTyIaeT B JuMdaTUIeCKre cocyanl bacceiiHa
ducti thoracici Vv B TeMOKaNWJIISIPHYIO CeTh OacceitHa v. cavae inferioris. DTOT Tipoliecc,
TpaHCcIiepuToHeanbHast Tuddy3usi, 06aerdaeTcss OTCyTCTBUEM B TOJICTOM KUIIKe AU dy-
3MOHHOTO MPEISITCTBUS B BUIE CIUIOIIHOIO MPOIOJIBHOTO MBIIIEYHOTO citos [13]. Dkc-
NepUMEHTAJIFHO TTI0Ka3aHa TpaHCIIepuToOHea bHasa nudy3uss ammuaka [14] m s HIOTOK-
cuHa [15]. BeliectBa, BOBJI€UeHHBIE B TpaHCTIEPUTOHEAIbHYIO 11 (Y310, Ha CBOEM MyTH
B OOILIMIT KPOBOTOK M30€raioT MpecucTeMHOro Metadboyimnisma B neueHu. [1pu mopranbHoM
TUIIEPTEH3UM POJIb TPAHCIIEPUTOHEATbHOM A1 dYy3MM MOXET BO3pacTaTh B CBSI3U C 3aMe/l-
JICHUEM JOCTaBKHU BEIIECTB KUIIIEYHOTO MPOUCXOXKIEHUST B GacceiiH v. portae [16]. TpaH-
criepuToHeabHasT TUMOOY3HUS CIYXKUT MUIIEHBIO NEeTOKCUKAIIMOHHON Tepanmuu ¢ WC-
MOJIb30BaHMEM IIepUTOHEeaIbHOro nuanmaa [17].

B Hopme DI'b HenpoHuitaem mist 6akTepuii, Haceasiomux kuinedHuk: JTHK Esche-
richia coli, Bacteroides o6HapyXyuBaiy B IUIa3Me KPOBU TOJIBKO Ha (DOHE MOBPEKICHUSI
OI'b [18]. BemecTBa, nomiexaliue ynaleHAIO U3 OpTaHU3Ma, IPOHUKAIOT U3 XMMYyca B
KpPOBb NyTeM naccuBHoit nuddys3uu [19]. Ux abcopbuums anmnpokcumupyetrcs [20] ypas-
HEHUeM IepBoro 3akoHa nuddysuun Puka pis memopas: J = D (C; — C,), rne J — rior-

HOCTb I10TOKA, MOJIb M 2 ¢~ '; D — k09(bPULIMEHT MPOHULIAEMOCTH MeMOpaHbl, M ¢ |; C;
u C, — KOHLIEHTpaLUs BELIECTBA C SNMUTEINATbHON U SHAOTEINATIBHON CTOPOH MeMbpa-

HBI, MOJTb M °. BHOIOCTYITHOCTh TOKCHMYHBIX TIPOLYKTOB XKM3HEAEATEIbHOCTH KUIIEUHOI
MMKPOOMOTHI BO3pacTaeT co 3HauyeHUusiMU MHoxuTeseil (C; — C,) u D. IlepBblii nMMUTH -
pPOBaH cofiep>kaHUEeM 3THX BEIIECTB B XUMYce, BTopoit — coctostHueM DI'B. TIpennonoxu-
TeNbHO, aOCOPOLMS BO3pACTaeT C YBEIMYEHWEM TUIPABIMYECKOTO MaBJIeHUs XUMyca
BCJIENCTBUE IIAAKOMBIIIIEYHOTO cIla3Ma 1 (WJIM) MHTeHCU(pUKalMKU ra3oo0pa3zoBaHus [21].
MapipyTsl 1uddy3un BelecTB U3 KUIIIEYHOTo XuMyca B UMy 1 KPOBb CXeMaTUYECKU
nokasaHbl Ha puc. 1.

HOPMAJIbHAA MUKPOBMOTA XKEJTYAOYHO-KMINEYHOI'O TPAKTA

[TpokapuoThl 60Jiee YETHIPEXCOT BUIOB HACEJISIIOT JKey104HO-KuleuHbIii TpakT (KKT)
310poBOro yeaoBeka. O0I1Iee YMC/IO UX KJIETOK MPEBBIIIAET YUCIIO KJIETOK OpraHM3Ma X0-
3siMHa, a Macca orieHnBaetcs B 0.3% Maccel Tena [22]. TTnoTHOCTh 6aKTeprabHOM KOJIO-
Hu3anuu gucTaabHbIX oTaea0B 2KKT 6ombiie, yeM mpoKcUMaIbHBIX (Ta0I. 1).

OO6pa3sibl COMEeP>KMMOTO KeTyIKa, B3SITble HATOIIAK, MMPAKTUYECKU CTepIIbHBL. [1pu
TUTIOXJIOPTUAPUM GaKTepuil B TTPOCBETE XKeynaKa OOJbllle, 1 OHU MPENCTaBIeHbI B OC-
HOBHOM OOJIMTaTHBIMM aHa’pobaMu, CTPENTOKOKKaMM, JJaKToOaluIIaMu, Heliccepus-
MU 1 ctaduiiokokkamu. I1pu pH > 5.0 MuUKpoOHBI cOCTaB COAEP>KMMOTO XKeJIynKa He-
OTJIMYMM OT MUKPOOHOTO COCTaBa COJIEP>KMMOTO TOHKOM KUILIKU. Y % Jonieit B Bo3pacre
51—60 JreT B c10e MyILIMHA CTU3UCTOM 0OOJIOUKHM KETYIKA BISIBJIICTCS TPaMOTPUIIATETb-
Hast 6akrtepust Helicobacter pylori, nponyuupytoiiass aMmmMuak. ¥ MHOUIIMPOBAHHBIX €10
noBsbIaeTcss pH comepKuMoro Xxelryaka, 4YTo HeOJIarormpusITHO U3MEHSIET COCTaB MUK-
podaopsl auctanbHbIX oTaea0B 2KKT [23].

B nBeHammatunepcTHOI M TOIEi KMIIKaxX Bereralus OakTepuii ypaBHOBEIIEHA MX
OBICTPBIM yHaJeHUEM B pe3yjbTaTe CeKPEeLMr, MOTOPUKU 1 OaKTEPULIMIHOIO OeUCTBUS
KeJT4r; Mpeob1aaaloT TpaMIIoIOXUTENbHbBIE KOKKU (Streptococci, Peptococci) N GallnLIbI
(Lactobacilli, Bifidobacteria). MuKpoOuoTa TEpMUHAJIBHOTO OT/IEJ1a MOAB3IOIIHON KUIII-
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Puc. 1. Iuddys3uss TOKCUMYHBIX BEIIECTB U3 KUIIIEYHOTO XMMyca B KPOBb U TuMdy. CTpejiKaMu yKa3aHbl KITIO-
YyeBbIe MPOMEXYTOUHbIE TOUYKH MyTH Tuddy3uu.

KM 3a cueT pedJIroKca 13 CIENOoi KUIIKM CXOOHA ¢ MUKPOOMOTOM nociienHeit [5]. B xu-
MyCe TOJICTON KHWIIKKM OaKTEpUM COCTABISIOT B cpenHeM 27% ero cyxoit maccel [22].
AHas3poOHbIX OakTepuii (¢ mpeobnananuem Escherichia coli, Bacterioides fragilis, Lactoba-
cilli v Bifidobacteria) B Toncroii kuiike B 1000 pa3 6osbliie, 4yeM a3poOHbBIX [5]. AHa3poObI
MpencTaBlieHbl TpaMnonoxuTeabHbIMU (Bifidobacteria, Eubacteria, Propionibacterium) n
rpaMoTtpuliaTebHbIMU (Fusobacterium, Enterobacteriaceae) 6akrepusimu. Cinusucrast 060-
JIOYKA TOJICTOM KUIITKY 3aceJieHa He TOJIbKO CUMOMOHTHBIMU, HO M YCIIOBHO-TTATOTeHHBIMU
OaKTepusIMU, SKCIIPECCUPYIOIIUMHU ypeasy, U3 cemeiictBa Enterobacteriaceae [24].

CocTaB HOpMaJIbHOW MUKPOOMOTHI KMUIIIEYHMKA 3aBUCUT OT AueThl [25], Bo3pacra,
nprueMa aHTMOAKTEepUATbHBIX MPENapaToB M psijla HEKOHTPOJIMPYEMBbIX COCTOSTHUM [5].
O06pa30BaHNIO TOKCUYHBIX BEIIECTB B KUIIEYHUKE CIIOCOOCTBYET IpeolIagaHue IIpe-
craBureneil TunioB Proteobacteria v Fusobacteria van Bacterioidetes npu nogaBieHuu Lac-
tobacilli n Bifidobacteria [26]. KonmnuectBo Mukpooprann3moB B KKT 3aBuCHT OT ero

Taomma 1. ConepxxaHue 6akTepuil B KeJTyTOYHO-KHUIIIETHOM TPaKTe

OTI[CJT X(CHygg:E;);KHLHC‘{HOFO KOHL[;I)—I_[T_‘[}&HHSI, O6’beM, MUT qI/ICJ'IO 6aKTepI/II71
Gaster <103*[5] 250—900%** <107*
Duodenum u jejunum 103—10%= 400%* <107
Ileum 108+ 400** <10
Intestinum crassum 1011 400** <10

*pu pH < 3.0; ** [22].
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MOTOpUKU. TpaH3UTHOE BpeMsi cocTaBiisieT B HopMe 10—48 MuH st xkenynka, 2.5—4.0 u
TSI TOHKOM KUIIKU [27] 1 25—40 4 miist Toactoit Kuiiku [22]. TIpoaomkuTeabHOCTh Mpo-
XOXIEHUSI XMMYyca 4yepe3 TOJICTYIO KUIIKY OTpenessieT HauOoJbIIMM BKJIAL €€ MUKPO-
OMOTHI B 00pa3oBaHMe TOKCUIHBIX BEIIECTB [5].

TOKCHUYHBIE ITPOAYKTBI XU3HEAEATEJIBHOCTH
HOPMAJIbBHOU KMIHNEYHOU MUKPO®JIIOPHI

HopmanbsHass MukpoOroTa KuIlledHUKa IIPOAYHHIPYET KaK HEeOOXOAMBIe, TaK U TOK-
CUYHBIE /I X03siMHa BellecTBa [28]. CnpaBeniuBocTh chopmynupoBaHHoilt 1.1, Meu-
HUKOBBIM 00Jiee BeKa Ha3al ruIoTe3bl O CHOCOOHOCTH BEIIECTB, 00pa30BaHHBIX KUIIIEY-
HOIl MUKPO(MIOPOIi U3 HYTPUEHTOB, MPU OMpPEAEICHHBIX YCIOBUSX BBI3bIBATH CUCTEM-
HbIe TTaToJIorThuecKue mpotiecchl [29], cerogHs mosHocThio nokazaHa. C 2011 mo 2021 rr.
€XEroJHOe YUCJIO MyOIuKaluii, TOCTYIMHBIX MO KJIIOUEBbIM CJIOBaM “gut barrier”, “gut-
brain axis”, “gut-liver axis”, “gut microbiota”, “intestinal microflora”, “gut microflora”,
“gut microbiota AND metabolome”, “intestinal barrier”, “leaky gut syndrome” n “human gut
microbiome” , pociio aKcnoHeHIManbHO. Ha Be6-caiite PubMed.gov oHO yBenuuiaoch 3a
3710 Bpems B 7, 16, 17, 18, 23, 30, 34, 37, 40 u 44 pa3a COOTBETCTBEHHO, B TO BPEMsI KaK B
MPEIbIIYIIMe TOIBl POCT ObUT TUHEHHBIM.

ToxcuuHble BelllecTBa 0aKTEpHAJbHOTO MPOMCXOXIEHUS, 00Ianarolie CUCTEeMHOM
TOKCUYHOCTBIO, BKJIIOYAIOT B ce0s1 GaKTepHaabHble 3K30TOKCUHBI, SHAOTOKCUH U TIPO-
NYKThl 0aKTepuaJIbHOTO MNpeoOpa3oBaHMSI TMILIEBLIX OENKOB, aMUHOKMCIOT, aMWHO-
crptoB U pochoaunmmaoB (aMMHakK, aMHHBI, (DEHOJBI, TeTepolukKiabl). HekoTtopblie
aMUHBI, TETEPOLIMKIIBI M (PeHOJIBI MPEBPAIAOTCS B TIEUEHU BO BTOPUYHBIC TOKCUKAHTHI
(TpuMeTIIaMuH- N-OKCUIl, MTHIOKCWICYIbMAaT, #-KPe3WICyIb(dar), BOBIICUCHHBIC B Ma-
TOTeHEe3 CEPAEUYHO-COCYAUCTHIX U APYTUX XPOHUYECKUX 3a00IeBaHUil. AMMMAaK U SHIIO-
TOKCUH, 0€CCUMMITOMHO LUPKYJUPYIOLINE B KPOBU 3IOPOBOTO YeJIOBEKA B CJEHOBBIX
KOHIICHTpALUIX, B 60Jiee BBICOKMX KOHILIEHTPALMSIX CITOCOOHBI MPOSIBISATH OCTPYIO CH-
CTEMHYIO TOKCUYHOCTh, PacCCMaTPpUBAaeMyIO HIXKeE.

Ammuak. He MeHee % amMuaka, oOpa3yIollierocsi B OpraHu3Me, UMeeT KUIIIEYHOEe ITPOo-
ucxoxnaeHue. B aHTepoLMTax OCHOBHOM MEeXaHU3M ero oopa3oBaHusl — IIyTaMUHa3Hasl
peakiiusi, a B TOJICTOI KHUIIIKEe — MeTaboimyeckasi aKTUBHOCTb OaKTepHii: 1e3aMUHUPOBa-
HUE aMUHOKMCJIOT U a30TUCThIX OCHOBaHUI, a TAaKXKe TUIPOJU3 MOYEBUHBI, TUhbyHAM-
pytollieii U3 KpOoBM K JIIOMHUHAJIBHON IMTOBEPXHOCTHU CIN3UCTOM o0omouku [30]. Ypeomm-
THUYECKOM aKTUBHOCTBIO MHUKPOOPTaHU3MOB, ACCOIMMPOBAHHBIX C TOJICTOKUIIICUHOMN
CIIM3UCTOM 00O0JI0YKOI, 00YyCIOBJIEHO OOpa3oBaHME IIOJIOBUHBI aMMMakKa KUIIIEYHOTO
MPOUCXOXKIAECHUS [24].

W3 kulreyHoro XxMuMyca aMMHakK MOCTYMaeT B OO KPOBOTOK KaK Yepe3 BOPOTHYIO
BEHY U IIe4eHb, TaK U IIyTeM TpaHCIepuTOHeaIbHOI nuddy3uu [14]. Y 3mopoBoro yeo-
BeKa eXeTHEBHO B KPOBb (B OCHOBHOM, TTOPTAIbHYI0) M3 KUIIIEYHUKA TOCTABIISIETCS] OKO-
0 4 r ammuaka [31]. Ero ypoBeHb B KpOBU II€YEHOYHBIX BEH MOJOXUTEIBHO 3aBUCUT OT
YPOBHSI B MOPTaJIbHOI KPOBU, a MOCIENHUI — OT COIEepKaHUsI aMMHaka B xumyce [32].
biiarogapst npecucteMHOMY METab0JIM3My aMMUaKa, ero cojiep>kaHue B KPOBU TTeUeHOY -
HBIX BeH B 2—3 pa3a HIXe, YeM B MOPTaJIbHOI KpoBU [33] M Ha MOPSIIOK HIXKE, 4eM B
KPOBU OPBIKEEYHBIX BEH TOJICTOM KUIIKH [5].

B ruiasme aprepuaibHOl KpOBM HOpMaJlbHas KOHIleHTpauus ammuaka ([NH;] + [NHj ])
coctasysieT 30 MKkM [34]. Ee yBenuueHUe COMPSIKEHO ¢ HEMPOTOKCUYHOCTBIO, BIIEPBbIE
ornvcaHHoii B nadoparopun W.I1. Maenosa [35]. TIpu snauenusax ([NH;] + [NHZ]) B
wiazme kposu 10 100 MkM rurtiepammonuemus 6eccumnromHa; mpu 100—200 MxM oTtmeua-
I0TCSI PBOTA, aTaKCUsI, pa3apaKUTeTbHOCTb U TUTIEPAaKTUBHOCTD, a mpu >200 MKM — cynopo-
ru 1 koMma [36]. Ipu cpenHeM 3HaYeHUH 0ObeMa TOJICTOKUIIeYHOro xumyca 0.4 11 [22] u
conepxkaHuu amMMuaka B HeM 5.7—39.0 mmonb/n [37], TONCTOKMIIIEUHBIN Myl aMMUaKa
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cocraBiisieT 2.3—15.6 MMonab/n. Tlpy OTHOMOMEHTHOM PaBHOMEPHOM pacrpeaesieHUN
39TOTO KOJUYECTBA B 5 J1 KpoBH, 2 Jl tuMdbl 1 0.4 1 xuMyca, KOHILIEHTpalusi aMMUaKka B
ia3me KpoBu pocturiia 661 311—2108 MkM, T. €. 3HaUeHUIi, 3HAYUTEJILHO TIPEBbIIIAIO-
IIMX TOPOT KOMBI.

AMMHMAK TMOCTyMaeT B KIETKU B HeMOHU3UpoBaHHOU ¢opme, NH;. YuuteiBasg koH-
CTaHTY OCHOBHOCTM amMMHMaka (pKa = 9.15 nipu ¢ = 37°C), nonst aMmMuaka, nmpeacTaBiieH-
Horo B (popme NH; B tutasme kposu, nmeroneit pH 7.36, cocrasnsier 1.6%. B nurornas-
me pH Huxe, uto 3actasnsier NH; nuddyHavpoBaTe B KIETKU Jaxe IPU HOPMAIBHOM
CyMMapHOM coaepxkaHum obenx ¢opm ammuaka B kpoBu [30]. IIpu meTrabonmueckom
alua03€e MM Ta30BOM ajkajao3e Bo3poclias pa3HOCTh 3HauyeHuil pH Mexay miazMmoit
KPOBM M LIUTOIJIa3MOI MHTEHCU(UILIMPYET IMOTOK aMMMaKa B KJIETKHU 10 IPaJUEeHTY KOH-
ueHTtpauuu NHj [38]. OT0 00BsIcHSIeT abcopOLIMIO aMMUaKa U3 KPOBU TOJIOBHBIM MO3-
TOM, HaKOTJIEeHUE B HEM OCMOTMYECKU aKTUBHOTO BENIECTBa, MNIyTaMWHA, U OTEK MO3ra
MIpU BO3pacTaHUM COAep>KaHUS aMMUaKa B MO3roBoii TKaHu [39]. B aToMm ciyuyae Helipo-
ToKcruyeckue 3(pdeKThl aMMraKa BO3MOXKHBI J1axke TTPU OTCYTCTBUU TMIIEPAMMOHUEMUU.

KpoMe HeilpOTOKCUYHOCTH, aMMHUaK 00JalaeT 3HAOTEIMOTOKCUYHOCTBIO, TTOKa3aH-
HOI Kak in vitro, TaK W in vivo. B KyJTbTUBUPYEMBbIX KJIETKaX 3HAOTEIUS KaUJIJISIpOB TO-
JIOBHOTO MO3Ta OH BBI3bIBACT OKMCIUTEIbHBIN CTpecc, HAKOTUIEHHE MOHOOKCHIA a30Ta
(NO) 1 IpoayKTOB ITIepOKCUIAIINY apaxXua0oHOBOM KUCIOTHI [40, 41], pa3pyIaeT BHEKIIE-
TOYHBIN MaTPUKC, TTOBBIIIAET MPOHUIIAEMOCTh IJIa3MaTUYEeCKOW MeMOpaHbl 1l DiIyo-
peClLIEeMH-U30TUOLIMAaHATHOTO MMPOU3BOIHOIO AEKCTPaHa, BbI3BIBACT SKCIIPECCUIO TPAHC-
MeMOpaHHOro nmepeHocyrka apruanHa, cyoctpata NO-cunrtassl [40]. KyapruBanmoH-
Hasl cpela SHIOTEIMOLIMTOB, 0OpabOTAaHHBIX COJbIO aMMOHUSI, BBI3BIBAcT HaOyXxaHMe
KYJIbTUBUPYEMBIX aCTPOIIMTOB, YTO ITOKA3bIBACT BOBJICUEHHOCTh COCYTMCTOTO SHIOTEIIS
B pa3BUTHE OTeKa MO3Ta IIpu runepaMmonremMun [42]. B ¢paromurax aMmMumak akTUBUPYyeT
TOJUI-TIONOOHBIE PEIIETITOPHI 4-TO TUIIA, YTO YCUJIUBAET BOCITAIMTEbHBII OTBET HAa OHIIO-
TOKCHH, 0Opa3oBaHMe CBOOOMHBIX PAIUKAIOB KUCIOPOIA U a30Ta, BhI3bIBACT HAOyXaHUE U
MOBBILIEHVE TPOHUIIAEMOCTH SHIOTEJINSI KPOBEHOCHBIX COCY/IOB TOJIOBHOTO Mo3ra [42].

TunepaMMoHUEMUSsT BBI3bIBAET dHAOTeUii-3aBUcUMOoe NO-onocpenoBaHHOE pacIliu-
peHue apTepuos TOJIOBHOTO MO3ra, KOTOPOE BOBJIEYEHO B Pa3BUTUE OTeKa MO3ra U MOBbI-
IIEHUsT BHYTPUYEPEITHOTO HAaBJICHUs TPU OCTPOi TEYeHOYHOM HemocTtaTodyHocTy [38].
BHyTpuBeHHOE BBeleHUE KPOJIMKaM alleTaTta aMMOHMS TMOBBIIIAIO IMPOHUIIAEMOCTh UX
I'Db nnsa nonuatuneHrukons-400 [43]. [loBeienue nponuiiaemoctu 'Db otmMedyeHo u
y TIALIMEHTOB C XpPOHUYECKOIi TTIeueHOUHOI 3HI1IedanomnaTueii [44]. TakuMm o6pa3oM, MH-
TeHcudUKalMs MOCTYIUICHUsST aMMMaKa B TOJIOBHOM MO3T BBI3bIBAET OKUCIUTEIbHBIN
CcTpecc, BOCITAIMTEIbHOE MTOBPEXIEeHUE, TTOBbIIIeHNEe TpoHuiiaecMocTu OB, oTek Mo3ra,
HapyIIaeT peryJsiiiio MO3rOBOTO KPOBOTOKA M HEBPOJIOTUYECKUE (DYHKITVH.

Ouporokcun. CopepkaHue B TOJICTOKUIIIEYHOM XUMYCE B3POCJIOTO YeJI0BeKa JIMTIOTO-
JINCAXapUIIOB TPaMOTPUILIATEILHBIX OAaKTEPUii, B CyMMe M3BECTHBIX KaK “IHIOTOKCHH”,
6m3Ko K 2.5 1/71 [45]. B ma3me KpoBU OHO Ha IEBSITh MOPSIAKOB MEHbIIIEe: 9 HT/J1, UTO SIB-
JISIETCS TIOPOTOM BOCIAJIMTENbHOI aKTUBAIIMM MakpodaroB M SHAOTEIMOLMTOB. YMe-
pEeHHasl SHIOTOKCUHEMUS HabJIIoIaeTCs Mpy TePUOAOHTUTE, a TIpU caxapHOM auabeTe,
LUppo3e TeyeHu, 6o0jie3HU AJblLreiiMepa U cercuce ypoBeHb dHAOTOKCHHA B IUla3Mme
KpoBHM MoxkeT pocturath 500 Hr/i [46]. B KpoBM SHIOTOKCUH TIpEACTaBIeH B aKTUBHOM
CBOOOTHOM (hopMe MU B BUE KOMIUIEKCOB ¢ OeJIKaMU, OOBIYHO HE OTpeesieMbIX B Jia-
OopaTopHBIX TecTax [17].

OHIOTOKCHUH 00J1alaeT BhIPAXXEHHOUN 9HI0TETMOTOKCUUYHOCTBIO, KOTOPasi MPOSIBIISIET-
CS1 OKHUCJIMTEJIbHBIM CTPECCOM, Pa3pyLIEHUEM NIMKOKAIMKCA, JIEMKOLIUTAPHOM anre3uei,
Ba30CIa3aMoM, TpoMOoobOpazoBaHueM [47] U ToBbILLIeHUEM npoHuLaemMoctu I'Db [48].
[Tpu comep>xaHUM SHAOTOKCHMHA B KPOBM, XapaKTepPHOM JUISI Celicrca, BOZHUKAIOT “IU-
TOKMHOBBII IITOPM” M cenTrudecKuii ok [49]. Jlunonmonmucaxapunsl Escherichia coli 06-
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Tabmuua 2. [TyGnaukauuu, TOKYMEHTUPYIOIIME CUCTEMHYIO TOKCUMYHOCTh aMMUaKa U 9HAOTOKCUHA
B KOHLIEHTPAIMSIX, TPEBBIIAIOMINX (PHU3UOJOTUIECKYIO HOPMY

[MposiBneHne cUCTEMHOI TOKCUYHOCTU AMMUaK DHIOTOKCUH
CucreMHOe BocnajieHUe [42] [47, 49, 52]
PaccrpoiicTBa KpoBOoOOpalleHUs [38] [47, 52]
Koarynonarus - [47]
PaccrpoiicTBa 1erouHoro ra3oooMeHa — [47, 51, 53, 55]
ITouyeuHast HeHOCTAaTOUHOCTH — [58]
IleueHouyHast HEIOCTATOYHOCTh — [56, 57]
Octpas nepebpaibHasi HEIOCTaTOYHOCTh [38,42—44, 60] [4, 48, 54]

JIafaoT 60Jiee BhIpaXKeHHBIM MPOBOCTIATUTEIbHBIM ASHCTBUEM, YEM JIUTIOTIOIMCAXAPUIIBI
Bacteroides dorei u Bacteroides vulgatus [50]. DHnoToOKCMHEMUS BeIET K TPOMOOKCAaH-3a~
BUCHUMOM JIETOYHOIT Ba30OKOHCTPUKIIMY U JISTOYHOU runepTeH3uu [51] B coyeTaHUM C Cu-
CcTeMHOIT Bazonuiarauueii [52, 53]. BnusHue sHA0TOKCHHA Ha IIPOHUIIAEMOCTh COCYIH -
CTOTO SHOOTECIUA NMPOABIISACTCA IMOBBIIICHUEM IMTPOHUIACMOCTU FSB KakK OJjisi CaMoro 3H-
MOTOKCHHA, TaK U IJIs IPYruX BelecTB [4, 54|, HeKapIMOreHHbIM OTEKOM JIeTKHuX [55],
HapylieHueM (GyHKLui redeHu [56, 57] u nmouek [58]. IIpu 3HIOTOKCMHEMUU Hapylla-
eTCsl CITOCOOHOCTD MeYeHM BOBJIEKAaTh aMMMaK B cocTaB MoueBUHHI [59]. [Tpodunu cu-
CTEeMHOI TOKCMYHOCTU aMMHaKa 1 3HJIOTOKCHHA TPeICTaBIeHbI B Ta0I. 2.

OLEHKA TPOHNUIAEMOCTU SHTEPOTEMATHUYECKOI'O GAPLEPA

st yHTEeTpaJibHOM OlieHKM mnpoHuiaemMoctu DI'B onpenensiior comepkaHue Be-
HIECTB, BBOAMMBIX B XKEJIYIOK, B KPOBU WJIN MOYC. I/Iueaanble MapKEPbI MPOHULIAEMO-
CTU — 3TO OMOXMMUYECKM MHEPTHBIE BEIIeCTBa, KOTOphIe mpeonojieBaloT DI'b myrem
nmaccuBHOM nuddy3nu. M3 BemecTs, onpenesisieMblX B MOYe, MPEAITOYTEHUE OTIACTCS
TeM, KOTOpbIe He peabCcoOpOMPYIOTCST B MTOYEUYHBIX KaHajbliax. B ciydae MOBBIIIEHHOMN
9KCKPELMU C MOUYOI 3TUX BELLIECTB, MOCTYJIMPYETCS MOBbIlIEHHAs! MpoHuliaeMocTb DI'b
M JUISL APYTUX, OJIM3KKMX K HAM I10 pazMepaM MojaeKysl [11]. MoneKyasapHbIii Bec, JTUIIO0-
¢dunbHO-runpodmIbHbI 6anaHe (108 Poxranon/sona)» KOTUYECTBO BOLOPOIHBIX CBA3CIA,
00pasyeMbIX MOJIEKYJIOM, SIBJSIOTCS alipMOPHBIMU MTOKa3aTeIsIMU TTpeodianaHus napa-
LIEJUTIONISIPHOTO WJIA TPAHCHEIUTIONSPHOTO TpaHCITopTa BellecTBa. [locienHeMy croco6-
CTBYeT yMepeHHas THAPOPUIBHOCTD (108P ranon/sora HAXOIUTCS B MHTEPBase oT 0 10 5)
U CITOCOOHOCTBH MOJIEKYJTbI 00pa3oBbIBaTh He OoJiee TIATH TOHOPHBIX MW aKIENTOPHBIX
BOJIOPOIHBIX CBsI3ei. MotekyisipHast Macca U 3G (GEeKTUBHBIN MOJEKYJISIPHBIN TUaMeTp
BellleCTBA MCIOJIb3YIOTCS [IJIsl OlleHKU pa3Mepa 1op B DI'B (Ta6an. 3).

Ouenka npoHuntaeMoct OI'b ¢ moMoIIbI0 yKa3aHHBIX MapKepOB UCXOOUT U3 TIPEI-
MOJIOKEHUST 00 MX MPEUMYILECTBEHHOM BCachlBAaHWM B TOM MU MHOM cerMeHTe 2KKT.
Caxapo3a UCITOJIb3YeTCs TSI OLIEHKM ITPOHUIIAeMOCTH CTEHKU KeJTylKa, a CyKpajo3a —
IUIST OLICHKY MPOHMIIAEMOCTH CTEHKHU TOJICTOM KKK, OgHaKO He UCKIIIOYEHO, YTO TP
MATOJIOTMYECKUX COCTOSTHUSIX WJIM TIOJ BO3IEMCTBMEM Tepalii MECTO BCAaChIBAaHUS Me-
Hsercsa. HarmpuMep, nakTyno3a 1 MAaHHUTOJ aGCOpOUPYIOTCS B OCHOBHOM B TOHKOM KUIII-
Ke, TIOCKOJIbKY B TOJICTOI KUIIKE OHU OBICTPO PAaCILEIUISIIOTCS MUKpOOpraHu3mMamMu [65].
Ho Ha ¢doHe momaBieHus MOCIeIHNX aHTUOMOTUKAMM 3TU MapKepbl MOTYT HaKarlId-
BaTbhCsl B XMMYCE TOJICTOM KUILIKU U abCOpOMPOBATHCS €10.
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Tao6auma 3. HekoTtopble MapKepbl TPOHULIAEMOCTH SHTEPOreMaTU4eCcKoro bapbepa

5 MostekysipHas Tuamerp Yuciio BOTOPOLHBIX CBSI3Ei
€ILECTBO wacca, la MOJEKYIL, HM logP** HcTtouHuk ***
JIOHOPHBIX | aKLIENITOPHBIX

[peoGranaeT MapaLesUTIONSIPHbIIA THIT IPOHULIAEMOCTH

3T 400* 380—420 0.53 —1.43 (0.61) 2 8 [61]

T19T 4000* 3800—4200 1.00 —0.93 (0.98) 2 80 [61]

DpUTpUTOIN 122.1 0.86 —3.16 (0.35) 4 0 [62]

JlakTynosa 322.3 1.33 —3.92 (0.50) 8 3 [62—64]

Caxapo3sa 342.3 1.31 —3.65(0.43) 8 3 [62]

SATA (pH 7) 292.2 1.45 —4.43 (1.30) 4 6 [62]

JekcTpan 3000—20000 5.5-10.0 - 3n+2 2n+1 [64]
Ipeo6ianaeT TpaHCLEIUTIONSPHBIIA THIT IIPOHUIIAEMOCTH

ManHuTON 397.6 0.89 —4.96 (0.38) 6 0 [61, 63, 65]

Cykpayiosa 397.6 1.26 0.88 (0.65) 5 5 64]

*[1pu MOJIEKYJISIpHOI Macce, YKa3aHHOM B rpade 2; ** logPOKTa,_l(m/BoZlal (omubKa onpeneaeHus ); *** ucTou-
HUK, TOKYMEHTUPYIOLINIT UCITONIb30BaHKE BEILECTBA IJIS OLEHKY MpoHuaeMoctu DI'B.

J1s1 n30upaTeabHON OLIEHKM MPOHUIIAEMOCTU MUTEINS CIM3UCTON 000JIOUKU U30-
JIMPOBAHHbBIC TIETJIM KUIIIEYHOTO CErMEHTa 3aIlOJIHSIOT PacTBOPOM BellleCTBa-MapKepa,
JIMTUPYIOT U MHKYOUPYIoT B OychepHoM pacTBope. CKOPOCTh HAKOIJIEHUSI MapKepa Cuu-
TaeTcs MokasaresieM MPOHUIIAEMOCTH BMUTEJIUSI, TOCKOJIbKY KpOBOOOpallleHUe 1, Clie-
IOBATeJIbHO, COCYAMCThII SHOOTEINI, B 3TUX YCIOBUSX He (yHKUUOHUPYIOT [61]. ba-
prepHas pyHkius cocyaucToro aHaoTeans 2KKT MoxeT ObITh M30MpaTeIbHO OlLIEHEHA C
MOMOIIBIO Kpacuteneil (9BaHC CUHMIA, (JIyopeclierH) MM COeAMHEHMI, MEUEeHHbBIX pa-
IMOAKTUBHBIMU u3oTonmamu [66]. IpukusHeHHass MUKpPOCKOMNUs [67] U MUKPOCKOIHUS
tKaHeit KKT ex vivo aBASIOTCS LIEHHBIM JIOIOJHEHUEM K MPSIMOMY M3YUYEHMIO TpaHC-
nopTa BelecTs uepe3 DI'b [68].

IMOBPEXXKAEHUE SDHTEPOI'EMATHUYECKOI'O BAPBEPA
ITPN OCTPBIX OTPABJIEHUAX

IIpsimoe nospexaenne DI'b kcenoOnoTUKaMu. MHOTME KCEHOOUOTUKU U UX METAOO M-
Thl ipsiMo noBpexaarT DI'b. MecTHoe AelicTBUe pa3apakamlnX U MTPUXUTAIOIINX Be-
1IECTB 3aMycKaeT KacKaj MaToJOTMYECKUX TMPOILECCOB, BKIIIOYAIOIIUNA NeHATypaluio
Oenika, TKAaHEBOI HEKPO3, BHICBOOOXIEHUE MEAUATOPOB BOCHAJIEHUS] U TPaHCCYyAALIUIO
1a3Mbl KpoBu [69]. BraHoi [70], MBIIIBSIK, COJU TSKEIBIX MeTajL1oB [69, 71], onvou-
bl [72], psii MUKOTOKCUHOB [73] MpOSIBASIIOT NMPSMYIO0 SHTEPOTOKCUYHOCTh. Ee BbIpa-
)KEHHOCTb Y HECTEPOMUIHBIX NMPOTUBOBOCITAJIMTENBHBIX MPENApaToOB COEJIajla UX CPen-
CTBOM 9KCIEPUMEHTAIILHOTO MOIEIMPOBAHUSI OCTPOTO TracTposHTepuTa [74]. JlekctpaH-
cynbdar u 2,4,6-TpUHUTPOOCH3OJICYIbMOHAT MPUMEHSIOT I 3KCIEPUMEHTATBHOTO
MOAEINPOBaHMUsI OCTporo kojuta [75]. HekoTopble MUKOTOKCHMHBI BBI3BIBAIOT BOCHAJIM -
TeapHOEe noBpexaeHne DI'Bb, ycunusast IeiicTBIE Ha HErO YHIOTOKCHUHA [76]. MUKOTOK-
cuHbl T-2 U 1e30KCMHUBAJICHOJ YBEIMYUBAIOT TIpoHULIaeMocTh DI'D mist moauatuieH-
nmukoJs-4000 [77].

[IpsiMast SHTEPOTOKCUYHOCTh BO3MOXKHA HE TOJIBLKO ITPU MepopabHOM, HO U TIPU Ipy-
TUX IIyTSX IOCTYIUIEHUsSI B OPraHW3M TOKCUKAHTOB. DMNUTEIWl TOHKOW KUINKUA W, B
MEHBbIIEH CTENeHM, XKeJIyaKa U TOJCTOM KUIIKM — TUIIMYHAsI CUCTeMa KJIeTOYHOro 00-
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HOBJICHUSI C BBICOKOM TMPOJUMEPaTUBHON aKTUBHOCTBIO. DTO JEJ1aeT €ro 4YyBCTBUTEIIb-
HBIM K BEILIECTBaM, BbI3bIBAIOIIMM MHTEePGha3HYIO MU PENPOAYKTUBHYIO TMOeIb SHTEPO-
LUTOB. Paznuusi B BHTEPOTOKCUYECKOM JIEMCTBUU TaKUX BEILIECTB OIMPEACISTIOTCS TOJIb-
KO ypoBHeM nudhdepeHIMPOBKU KJIETOK-MUIIEHeH. AIPpUaMUILIMH BBI3bIBAET aroITo3
9HTEPOUUTOB B 4—5 TO3UILUU OT CTBOJIOBOM KJIETKU, PACIIOJIOKEHHON B HUXXHEI TOUuke
MEXBOPCUHYATON KPUIITHI, U3OMPONUIMETAHCYIMDOHAT, a30TUCTBI UTPUT WU aKTU-
HOMULMH D — B nmoyioxxeHnu 6—7; ¢ropypauni, MUIepaH, HUKIo(pochaMua il UK~
JIOTEeKCUMUI, — B MOJIOKEHUU 7—9, BUHKPUCTUH WA TMAPOKCUMOUYEBHUHA — B ITOJIOXKE-
Humu 10—11 [68]. B mocraTouHOlf q03€ BCE 3TH TOKCUKAHTHI BBI3BIBAIOT IEHYIAIIMIO
STMUTENIUS TOHKOW KUWIIKW. Y KPbIC C OCTPOWl MHTOKCHKauei HukiodochamMumom
npoHutaeMoctb II'b A1 METUIEHOBOTO CUMHET0, MAHHUTA U JIAKTYJIO3bl yBEJINYNBA-
ercst [63]. DHTEPOTOKCUYHOCTh LIUTOCTATUUYECKUX IIperapaToB MpU TPaHCIUIAHTALUU
CTBOJIOBBIX KPOBETBOPHBIX KJIETOK SIBJISIETCSI OAHUM U3 (haKTOPOB, JTUMUTHUPYIOIINX BbI-
KMBAaeMOCTh NalneHToB [78].

DKCIIEpMMEHTAILHO MPOJEMOHCTPUPOBaHa MOBLIIIEHHAas1 TTpoHuaeMocth DI'B Ha
¢doHe ero XMMHMYECKOTO TIOBPEXAeHUs. Y KpPBbIC, TMOJIyYaBIIMX alleTaT aMMOHMUS 4yepes
JKeJIyTOYHbBIN 30H], BHYyTPUOPIOIIMHHOE BBeJeHNE IMKIodochamMuma yCKOPsIO HAKOTII-
JICHUE aMMHaKa U TJIyTaMUHa B KPOBU U TOJIOBHOM MO3Ty [79] 1 MpOBOLIMPOBAJIO OCTPhIE
HEBPOJIOTUYECKHE PACCTPOMCTBA: OMUCTOTOHYC M arHO3, XapaKTepHbIE IS NeNCTBUS
coJieii aMMOHUsI B ropa3no 6oJjiee Boicokux no3ax [80, 81]. IIpu a3ToM M30IMpOBaHHOE
BBEJIEHUE COJIM aMMOHMSI CYIIIECTBEHHO He BJIUSIJIO Ha TTOBEIEHUE XKMBOTHBIX (pUC. 2).

B npuBeneHHbIX MpuMepax npsimoe noppexacHue DI'b Mmerabonuramu uukiodocha-
muna (anpaounkiodochamMuioMm, akpojaenHoM, (pochopaMuaHBIM UTIPUTOM U AP.) CIIO-
CcoOCTBOBAJIO TTOCTYIUICHUIO aMMHMaKa U3 XMMYyca B KPOBb CO CKOPOCTBIO, IPU KOTOPOI
TUTIEPaMMOHMEMUS TIPEBBIIIIAIA CYTOPOXHbII MTOPOT.

IMospexxnenue DI'b npu ocTpoii cucreMHoii runokcun. OcTpasi TUTTOKCUST KUILIEUHUKA
TMPU KPUTUYECKUX COCTOSTHUSIX OPraHM3Ma MOXET ObITh BbI3BaHA HAPYIIIEHWEM BHEIIIHEe-
TO AbIXaHUS U KpoBooOpaieHus. [Ipu ocTpoM TSXeI0oM OTpaBIeHUU TaKUe COCTOSIHUS
BKJIIOYAIOT 9K30TOKCUYECKUI 1IOK, a MPU OTCYTCTBUU PECMUPATOPHON MOMNEPKKU —
YrHETEHUE ObIXaTeJIbHOTO IIEHTPa, HEPBHO-MBIILICUHYIO OJIOKaITy U OPOHXOOOCTPYKTUB-
HbIIl cuHIpoM. B pesynbraTe “LieHTpanu3aluuu” KpoBOOOpPAIEHUs Y TAKUX MAllMEHTOB
KKT mcnbeITeIBaeT 6osiee ITy00KyI0 TUITOKCHUIO, YeM “XXM3HEHHO BaKHbIE OpPTaHbI”.

ABpOGHBII TUTT SHEPTETUYECKOTO MeTaboIM3Ma SHTEPOILIMTOB TIpeapacIiojiaraeT ux K
HapyleHuio pecuHTe3a AT® npu octpoii runokcuu [82]. O6 3ToM CBUAECTEILCTBYET MO-
BpeXJeHUe KUIIEYHUKA BO BPEMS BbICOTHOU TMITIOKCUU, MPOSIBIISIIOLIEECs] BOCHAIEHU-
€M, U3BSI3BJICHUEM, KPOBOTEUEHMEM, OCJIOXHSIOIIMMU BBICOTHYIO 00je3Hb [83]. Hop-
MobapuyecKasi TUIIOKCUsSI TPOBOLIMpOBaja yBejauuyeHue npoHuniaemoctu OI'b y Kkpwic
npu 6ere Ha Tpenmuiie [84]. IpoHunaemocts DB yBenmuuBaeTcsi mpyu reMoJIMTUYC-
cKkoii aHemuu [85] u octpoii kpoporiorepe [86]. PazoOiieHne oKucaInuTebHOro hocdo-
PUIMPOBAaHMS B KOJIOHOLIMTAX HAPYIIACT UX Pe3UCTEHTHOCTD K Escherichia coli [87]. Mb1-
1 ¢ 6oJjiee aKTUBHBIM OKUCIUTEIbHBIM (pochoprmaInpoBaHUEM B CIU3UCTON 000JIOUKE
TOJICTOM KMIIKU 00Jiee YCTOMUYMBBI K MECTHOMY TOKCUYECKOMY JIEMCTBUIO JEKCTPAHCYJIb-
data i TpuHUTpoOeH3oJcyabdoHaTa [88]. [Ipu runokcuu cHUXKaercsi oopazoBaHUE
MYILIMHA B KUIIIEYHUKE, YTO MMPUBOIUT K BOCITATUTEIbHBIM U3MEHEHUSIM CIIU3UCTON 000~
souku. [lomcnusucroe reMoKanwuIsIpHOE CIUIETEHUE B TOHKOU KUIlIKe 0oJjiee pa3BUTO,
YyeM B TOJICTOM, YTO OOBSICHSIET OOJiee BHICOKYIO UyBCTBUTEIbHOCTh MOCJENHEHN K UIlie-
muu [89].

IloBpexknenne DI'B npu maakompimedHom cna3me. CIrra3M DIIAgKON MYCKYJIaTyphl
KKT sBasgercst xapaKTepHBIM CUMIITOMOM OTPaBJICHUS MHTMOUTOPAMM XOJIMHACTEPa3bl
1 CEpOTOHUHEPIrUYEeCKUMMU TIpernapaTaMu, HO TakKe MOXKET OBbITh peakiiieid Ha “lieHTpa-
JIM3aI1io” KpOBOOOpAIleHUS, UJIM PE3YJIbTaTOM JICMCTBUS Ha TIaAKyl0 MYCKYJIaTypy ce-
poTtoHMHa, TipoayuupyeMoro Enterobacteria [90]. CepoToHUHepruyecKast CTUMYJISIIIUS
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Puc. 2. CUMNTOMBI OCTPOIf MHTOKCUKAIIMU allETATOM aMMOHUsI U (1K) uukiodocdanom y kpsic. Kupot-
Hble choTorpacdupoBaHbl uepe3 30 MUH MOCIe BHYTPHXKETYIOYHOTO BBEICHMS alleTaTa aMMOHUs (AA) B 103e
12 MMonb/KT M (M1M) BHYTPpUOPIOIIMHHOTO BBeaeHUs 1ukiodocdana (CY) B goze 1000 mr/kr [81].

TOJICTOM KMIIIKKA COMPOBOXKIAETCS, IIOMMUMO CITa3Ma €¢ COOCTBEHHOM INIagKO MyCKyma-
TYpbl, apTePUAIbHBIM CITa3MOM U MECTHOM LIMPKYJASITOpHOI rurnokcueit [91]. Hapyie-
HUE MUKPOLUPKYJSIIUU B KUIIEUHUKE MOXKET MOBPEAUTD €ro TaK XKe, KaK 3TO MPOUCXO-
JIUT TIPU CUCTEMHON TMMOKCHUU. BBIIBUHYTA rumore3a o Tpuaae “MbIIICYHbII CrasMm,
ueMus 1 601b” Kak pakrope MmoBblllieHHON mpoHuiiaeMoct OB ipu cunapomMe paz-
npaxeHHoro kuieuHuka [90]. [Tpu octpom orpaBnenun peakuus DI'b Ha Takue nsme-
HEHMST MOXKET ObITh aHAJIOTUYHOIA.

IMoBpexxnenne DI'B npu KemynoyHo-KuIIeyHOM crase. 2KeJylmoOYHO-KUIIIEUHBIN CTa3
SIBJISIETCS TIOTEHLIMAJIBHO JIETATbHBIM OCJIOXKHEHUEM Y TTAallMeHTOB OTAEIEHNI MHTEHCUB-
Hoii Tepanuu [92]. DT0 onHO M3 cieuU(MUUHBIX MTPOSBIEHUI TOKCUYHOCTU OTMOUIOB,
XOMMHEePTUYEeCKNX aHTarOHNCTOB M aTOHUCTOB cepoToHuHA [11]. OH Habmomancs y Kpbic
MPU MOJIEIMPOBAHUYM GapOUTYpaTHOM KOMBI [93], a TaksKe MPU OCTPBIX OTPABIEHUSIX ajl-
KWIMPYIOIIMMU TOKCUKaHTaMHu. Ha puc. 3 moka3aHo pacrojiokeHue peHTreHOJornye-
CKOIl TeHM cysibaTa Gapusi y KpbIC, MOJYYUBIIMX CYCIIEH3UIO Cyibdara Gapusi yepes
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Puc. 3. Cxema pacrosioxxeHust peHTreHosornueckoit teHu cyiabdara 6apust B KKT kpsic mocie BBeIeHUsT LIUK-
snodocdana u 6apueBoit B3Becu. TOH KpYXKKOB IIPOMOPLIMOHANIEH JI0JI€ TUIOILAAN TEHU PEHTT€HOKOHTPACTHOTO
BellecTBa B cooTBeTcTBYMoIeM otaene 2KKT B riomany Beeit HabmonaemMoit TeHu cyiabdata 6apusi. YepHble

KpyXKu: 75—100%. Besble KpyKKU: OTCYTCTBUE TeHU [94].

30H[ TOTYAC MOCJe€ BHYTPUOPIOIIMHHOIO (i. p.), MOOKOXHOTO (S. C.) WJIM BHYTPYIKEIIY-
novyHoro (gavage) BBeneHus 1ukinodochamuna B noze 1000 mr/kr [94]. Hanuio peskoe
YrHEeTEeHUE MPOMNyJIbCMBHOU akTUBHOCTU Bcex oTaeioB KKT, Hambosiee BbIpakeHHOE
MpY BHYTPUXKEITYTOUHOM BBEIEHUM TOKCUKAHTA.

TTpu kenynoyHO-KUIIIEYHOM CTa3e BereTalusl 6aKTeprii He KOMIIEHCUPYETCS UX yaa-
JICHUEM, B pe3yJibTaTe Yero TUI B3aMMOOTHOIIIEHUIT HOPMaJIbHOM KUIIEYHON MUKPO(JIO-
PBI C XO3MHOM TIepecTaeT ObITh MYTYaJIMCTUUYECKUM UM TIPUOJIMKAETCS K TMapa3suTU3MY.
VBenmyuBaeTcsT He TOJIbKO CyMMapHasl TJIOMUHaJIbHasi KOHLIEHTPALIMST TTPOAYLIMPYEMOTO

baxTtepusiMu ammuaka ([NH;] + [NH}1), Ho 1 pH xuMyca, a, ClleIoBaTeNBHO, U IO AMMU-
aka, TIPEACTaBJIEHHOIo B BbIcOKomneHeTpaHTHoi ¢opme NHj [37]. LIutoTokcuyeckoe neii-
ctBue NH; cokparmaeT XU3HEHHBIN UK KOJIOHOIUTOB [95] 1 mponykumio MyrmHa [96],
4yTO MOXeT ToBpexaaTh DI'b 1 nmoBbIIaTh OMONOCTYITHOCTD BEIIECTB, MPOAYLIMPYEMbIX
MUKPOMJIOPOU TOJICTON KUILIKHU.

3HauuTeNbHOE ra3000pa3oBaHUe, XapaKTepHOE ISl KETYAOYHO-KHUILIEYHOro cTasa,
MOXeT uHTeHcuduumrponath nuddysuio Beuiects yepe3 DI'b. OHo noBkIlIaeT 6apomeT-
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puuecKoe JaBieHUe B MPOCBETe KUIIIEUHWKA U COIIaCHO MepBOMY 3aKoHy JlaibToHa —
napuyajibHOe AaBJeHUe MapoB JieTyuux BeuecTs. ComtacHO BTOpoMy 3aKoHY JlaibToHa
9TO YBEJIWYMBAET HAIIPSKEHNE COOTBETCTBYIOIIMX Ia30B, PACTBOPEHHBIX B Xumyce. [1o-
Bpexnenue DI'b 1 MOBBIIIEHHOE HANIPSDKEHUE JIETYYHUX BEIIECTB B XUMYCe — MOTSHIIU -
aJibHbIEe (PaKTOPBI MOBBIIIEHUST UX OMOTOCTYITHOCTH MPU XKEJTYyIOUYHO-KUIIIEUHOM CTa3e.

BocnamurensHoe noppexaenne DI'B. TTospexneHue DI'b 3K30reHHBIM TOKCUKAHTOM
CMoCcOOCTBYET MOCTYIUIEHUIO B KPOBb 9HIOTOKCUHA. OH CTUMYIUPYET cekpeluio dharo-
LIMTaMU MTPOBOCTIAIUTENBHBIX TUTOKMHOB (DHO-0, UDH-y u 1UJI-6), yTo Bemer Kak K
CUCTEMHOMY, TaK U K MeCTHOMY BocrnayieHuto [97]. BBenenue nuknodochamuna kapau-
KOBBIM CBUHBSIM B 103¢ 50 Mr/Kr yBennuubaio coaepxanue @HO-o u NJI-6 B cbIBOpOTKe
KpoBHu U nipoHuLiaeMoctb Db [98]. KuiieuHblit MyKo3uT BeneT K 6aKTepueMum y peiumnu-
€HTOB KPOBETBOPHBIX CTBOJIOBBIX KJIETOK MPU LUTOcTaTUdeckoi Tepanuu [99]. Coolia-
JIOCh O BOCTIAJIEHUHU MOACANU3UCTON 000JI0UYKU U JIEMKOLUTOKJIACTUYECKOM BACKYJIUTE, CO-
MPOBOXIABIIIEMCSI U3BS3BIICHUEM CIIU3UCTON O0OJIOYKH Y KPBIC, KOTOPHIM BBOIVJIM XJIO-
pun pryta [100]. OcTpoe BocmajieHre TOJCTO KUIIKK IIPOBOLUPYET BOCIAJICHNUEC U B
npyrux opraHax [101], 9To MOXeT CITOCOOCTBOBAThH ITOCTYILUIEHUIO B HUX M3 KPOBU TOK-
CUYHBIX BEILIECTB KUIIIEUHOTO TTPOUCXOXKICHUSI.

TakuM oOpa3oM, TIpU OCTPBIX TSIXKEIBIX OTPABJICHUSX BO3HUKAIOT MPEAIOCHUIKU K
yBeJqndeHn1o mpoHuiaeMoctvt DI'B 111 MeTaboIMTOB M KIETOYHBIX KOMIIOHEHTOB MUK~
podaopsl KuilledyHnKa. MexaHn3Mbl BTopudHoit nuchyHkuuy DI'b mpu ocTphix oTpas-
JICHUSIX BKJTIOYAIOT TIPSIMOE MOBpeEXIaolee NeiicTBUe KCeHOOMOTUKOB WJIN UX MeTabo-
JINTOB, XEJIYIOYHO-KUIIIEYHbIN CTa3, IJIaIKOMBIIIEUHBIH CMa3M, BOCMAJeHWE U TUIIO-
kcuio XKKT. Hapsny co BropuuHoii nucdyHkimeit OI'b, mocraBke TOKCUYHBIX BEILIECTB
M3 KMIIEYHOTO XMMYyca B OOIIMIT KPOBOTOK IPU OCTPOM OTPABJICHUU MOTYT CITIOCOOCTBO-
BaTbh U30BITOYHBIN POCT KUIIIEYHO MUKPOOMOTHI Y TOBBIIIIEHHOE ra3oobpa3oBanue. [e-
peUYnCIIeHHbIe CUHEPTUYecKe (haKTOPHl BEAYT K 9HIOTOKCEMMUM.

OHAOTOKCEMMUA ITPU OCTPBLIX OTPABJIEHUAX

DHIOTOKCEMMUST — TTOBBILIEHHOE COAepXKaHVe B KPOBU OMOJIOTMYECKU aKTUBHBIX BE-
111ecTB, oOpa3yroluxcs B opranusMe. Mcxonst us npencrasieHnit o6 opraHusme Kak oo
9KOCHUCTEeMeE, JacThl0 KOTOPOU SIBJISIETCS KUIeYHass MUKpobuoTa [5, 6], coenmHeHwus,
MpOAYyLUPYEMbIe TTOCTEAHEe N, KiaccuULIMPYIOTCS KaK 9HIOTeHHbIE BEIEeCTBA.

B kayecTBe MHTErpaIbHOTO MOKA3aTesIsl SHAOTOKCEMUU TOJIb3YIOTCSI COAepXXaHUEM B
KPOBM BEIIECTB CpeaHeil MOJIeKYIsIpHOM Macchl [102]. Y malmeHToB ¢ HEOCIOXKHEHHBIM
OTpaBJIeHUEeM NcuxodapMaKoJIOTUYECKUMHU MpernapaTtaMu CpeHee CollepKaHUue B KPOBU
TaKUX BEIIECTB MPEBBIIIATIO TAKOBOE Y 3M0POBBIX TOHOPOB Ha 32%, a 9HAOTOKCHHA — B
10 pa3 [103]. ITocae KuIIedHOro JIaBaxka YpOBEHb BEIIECTB CPEeIHE MOJIEKYJISIPHOM Mac-
ChI B KPOBM CHM3MJICS Ha 18%, 3HIOTOKCHHA — BABOE, a 6e3 JlaBaka 3T MOKa3aTe/ M SHI0-
TOKCEMMU MPOAOLKAIU pacTu. Takum oOpa3oM, Mpu OTpaBJICHUSIX TTIcuxohapMaKoJIoru-
YEeCKMMH TpernapaTaMu XMMYC TOJCTO KUIIKU SIBJISIETCS] ICTOUHUKOM 3HIOTOKCEMUM.

Ipencrasnsier MHTEPEC BOMPOC O TOM, KaKuMe KOHKPETHO BEIEeCTBAa BOBJIEUEHBI B
¢dopmMupoBaHUE SHAOTOKCEMUHU TIPU OCTPOM OTpaBieHUU. OTHO U3 HUX — SHAOTOKCHH,
TMOBBILLIEHHOE COAEPKaHWE KOTOPOTO B KPOBM MOKA3aHO MPH TSXKEJIOM OCTPOM OTpaBiie-
HUU KonxuuuHoM [97], Bepanmamuiom [104], aranonom [105]. BeipaxkeHHast 3HAOTOKCH-
HEMUSI COTMPOBOXIAET MOATOTOBKY MAllMEHTOB K TPAaHCIUIAHTALIMA CTBOJIOBBIX KpOBE-
TBOPHBIX KJIETOK, TIPU KOTOPOM IIUTOCTATUUECKWE MperapaTbl BBOASAT B MOTEHIIUATLHO
JIeTaTbHBIX A03aX. HakorieHre 3HI0TOKCMHA B KPOBU MPU TAaKOM JIEYEHUU BEAET K CU-
CTeMHOI BOoCHalIuTenbHO# peakuu [106, 107].

OIHOBPEMEHHO C 3HAOTOKCUHEMHUEH MPU OCTPBIX SK30TeHHbBIX OTPABJICHUSX BO3HU-
Kaet rurniepammonuemust [108, 109]. Huke nepeunciaeHbl KCEHOOMOTUKM, TTPU OCTPBIX
OTpaBJIEHUSIX KOTOPBIMU OHA IOKYMEHTUPOBaHA (JUISI UCKJTIOUEHUS TTOPaXKEHUsI MIeYeHU
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M3 YuCjia MPUYUH TMIIepaMMOHHUEMUU HE YKa3aHbl CrieM(pUIecKre reraTtoToKCUuIecKue
areHThl):

— anerasonamur [110];

— KaJblus ronanteHar [111];

— kjo3anuH [112];

— KokauH [113];

— uukinodocdan [79];

— uukionponat [114];

— uuaHuns [115];

— 3taHon [116];

— IUATUWIOBBIN 3¢up [117];

— (propauerar [118];

— 5-dropyparun [119];

— TOMOLUCTeHA THONAKTOH [120];

— cosiu cBMHIA [121];

— MeTaHox [122];

— kucaopon [123];

— TuorneHTtan HaTpud [93];

— TpuMeTonpum [124];

— Basjbapoarsl [125].

TakuM 06pa3oM, B SHIOTOKCEMUIO IIPU OCTPBIX OTPABJICHUSIX BOBJICUEHbBI SHIOTOKCUH
M aMMMaK, B TO BpeMsl KaK U3MEHEHUS COlep>KaHUsI B KPOBU APYTMX KOMIIOHEHTOB K-
1Ie4Horo Metabosioma TpeOyroT uzydyeHus. Pojb 3HIOTOKCMHA 1 aMMHUaKa B TTaTOTeHe3e
OCTPBIX OCJTIOXXHEHUI XapaKTepu3yIOT MPUBEIECHHbIE HUXKE CBEIEHUSI 00 9HIOTOKCEMUU
TIPY COOTBETCTBYIOLIMX CUHAPOMAaX Pa3InyHON 3TUOJTOTUH.

SHAOTOKCEMMUA TP KPUTHUYECKHUX COCTOAHUAX OPTAHU3MA

Kputnueckue cocTosiHMS opraHu3Ma SBJSI0TCS MaTTepHaMU 9HIOTOKCUKO3a — COBO-
KYITHOCTU KJIMHUYECKUX MPOSIBJICHUM SHAOTOKCEMUU. POIb 9HIOTOKCMHA U aMMHaKa B
naToreHe3e¢ KpUTUUECKUX COCTOSTHUI OpraHu3Ma paccMaTpUBaeTCsl HIKE B 3aBUCUMO-
CTH OT TOTO, BOCIIPOM3BOMSTCS JIM CUMITTOMBI 3TUX COCTOSIHUM BBEIEHUEM B OPraHU3M
9HIOTOKCUHA I aMMUaKa.

IIIok — ocTpoe COCTOSIHME HEAOCTAaTOYHOTO KPOBOCHAOXKEHUSI TKaHEil, OMHUM U3
OMOXUMUYECKHUX MapKepOB KOTOPOTO SIBJISIETCSI TUTIEpAaMMOHUEMMUSI. YPOBEHb aMMMaKa
MHOTOKPATHO MOBBIIIEH B TIJ1a3Me KPOBU M TKaHU TOJIOBHOTO MO3Tra KPOJIMKOB 1 cobaK
MpU MOJIETNPOBAHUU TETIJIOBOTO MM MHCYJIMHOBOTO 1110Ka [126]. ¥V mauueHTOB ¢ cenTu-
YeCKMM IIOKOM YPOBEHb aMMMaKka B Tula3Me BeHO3HOI KpoBu OblT Ha 80% BhIlIe, a y
BITOCJIEAICTBU U MOTUOIINX OT CENMTUYECKOTO 1I0Ka — B 2.2 pa3a BbIllIE, YeM Y MallMeHTOB C
cerncucoM, Ho 6e3 1moka [ 127]. Y naiyeHToB ¢ TeMopparn4ecKuM IIOKOM YPOBEHb aMMU-
aKa B IJ1a3Me apTepuaibHOI KpOBY ObLT BABOE BHIIIE, YEM Y MAILIMEHTOB C KDOBOTEYEHM -
eM, Ho Oe3 moka [128]. [1pu TsKenoii TpaBMe ypoOBeHb aMMMaka B Tjla3Me BEHO3HOM
KPOBU OBIJT BABOE BHIIIIE, YeM B KOHTPOJIE, a Y TIOTUOIINX NTallneHToB — Ha 70% BhbIllIe, YeM
y BbkuBIIMX [129]. KoHlieHTpaliusg aMMuaka B ria3Me KpoBH MallMeHTOB, MOCTYIMUBIIINX
B OTAeJIeHIE MHTEeHCUBHOM Tepallii B CBSI3U C OCTAHOBKOM cep/lia, Oblia B 4.8 pa3a BhIIIIE,
YyeM y MalMeHTOB CO CIIOHTaHHBIM KpoBooOpaieHuem [130]. TunepamMmMoHueMust He
TOJILKO COMMPOBOXKIAET IITOK, HO Y BOBJIEYeHAa B €ro nmaroreHes. BeeneHuem comeit aMmmo-
HUSI KPOJIMKAaM BOCTIPOM3BOMISITCSI OCHOBHBIEC TTPOSIBIICHUST TETIJIOBOTO Y UWHCYJIMHOBOTO
moka [126].

B skcneprMeHTe 110K BOCITPOU3BOIUTCS M BBeJIeHUEM SHI0ToKcuHa [131]. Hakorme-
HHE SHIOTOKCHHA B KPOBU XapaKTepHO ISl cenTuyeckoro [132], TpaBMaTUYECKOTro U Te-
Mopparudeckoro [133] mroka.
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IMoBpexnenune DI'B sBAsIETCS OMHUM M3 MEXaHM3MOB SHIOTOKCEMUM Tpu 11oke. [1pu
MOJIEJIMPOBAHUM Ha KpbICax TeMOPPArnyeckKoro 1okKa KMBOTHbBIE TEPSJIM C MOUYOM KJla-
yIUH-3, 6eJIOK IJIOTHBIX KOHTAKTOB KUIIIeYHOro arutenus [ 134]. [1pu ncnonb3oBaHuu B
KauyecTBe MapKepoB 3HAOTOKCEMUU BEIIECTB CPEIHE MOJIEKYISIPHOUM MacChl TOKa3aHo,
YTO TIPU FEMOPPArMyeckoM II0Ke OHM HAKaIUIMBAIOTCSl BHaYajle B TKAHSIX KUIIEYHUKA,
3aTeM — B IOPTAJIbHOM KPOBUY U, HAKOHEIl, B KPOBU M3 COHHOI1 apTtepum [135].

TakuM o6pa3oM, rUIIEpaMMOHUEMUST U SHAOTOKCUHEMUSI XapaKTePHBI I SHAOTOK-
CeMUU, COMTPOBOXIAOIIECH 110K, Y BOBJIEYEHBI B pa3BUTHE 11IOKA PA3JIMYHOTO THUTIA.

Cencuc — CCTEMHbBI BOCTAJIMTEIbHBIN OTBET HA SHAOTOKCUHEMUIO U OaKTEPUEMUIO,
HauboJiee YacTo OCJIOXHSIOLIMIA OCTPbIe OTPABJIIEHUS Y JIULL C aJIKOTOJIbHON 3aBUCUMO-
crhio [105]. Cencuc passuBaiics y 6.4% moctpanaBIlinx OT OTPaBICHUS MeTaHOJIoM [136].
DHIOTOKCMHEMMSI — IMOCTOSTHHAs HaxoaKa Ipu cencuce [137], B To BpeMst Kak 6akTepue-
MU HabroAanack Tuinb y 67% takux nmauueHTos [ 138]. HakormieHue B KpOBY 3HIOTOK-
CUMHAa BO3HUKAET IPU CEICHCE, BBI3BBAHHOM HE TOJIbKO I'paMOTPULIATEIbHBIMU, HO U
TPaMITOJIOKUTEbHBIMU OAKTEPUSIMU, A TAKXKE TPUOAMU, YTO 00YCIIOBJIEHO MMOBPEXIEHN -
em OI'b [139].

KnuHuyeckue posiBlIeHUs Cercrca BOCIIPOU3BOISTCS BBEACHUEM XXUBOTHBIM 3HI0-
TokcuHa [140]. [Tpy1 sHIOTOKCMHEMUM, XapaKTepHOM ISl cericuca, akTUBUPYETCSl Kac-
KaJl CBEpPThIBAaHUSI KPOBU Y BO3HUKAET TUCCEMUHUPOBAHHOE MUKPOCOCYIUCTOE TPOMOO-
obpaszoBanue [141], yTo BemeT K mopaxeHuro nodek [10], cepaa u neuyenu [142], myib-
TUOPTaHHOM HemocTaTouHOCTH | 132] m oTeky jerkux [143].

AMMMaK TakXe BOBJIEYEH B MATOre€He3 MYJbTUOPraHHOW HEIOCTAaTOUHOCTU MPU CEIl-
cuce. Ero koHueHTpalys B ryia3Me KpoOBU MAlMEHTOB ¢ 3TUM JIMAarHo30M, U3MEpEHHast
MPY TTOCTYIUIEHUY B TIPUEMHOE OTAEJICHUE, IMOJIOXKUTEIILHO KOPPeIMpoBalia ¢ BEPOSITHO-
CTBIO Pa3BUTHUSI Y HUX MYJIbTUOPTAaHHOM HETOCTATOYHOCTH B TTocemylolee 28 aHeit [96].

BropuuHbie ocTpbie MOBPEXKAEHUS JETKHX ITPU OCTPHIX OTPABJIEHUSIX BKIIIOYAIOT B ce0s1
HEKapIUOTEeHHBI! OTEK JIErKUX, CUHIPOMBI IIIOKOBOTO M BJIaXXHOTO Jierkoro. BoBieueH-
HOCTb 9HJIOTOKCHHA B MATOTE€HE3 3TUX COCTOSTHUI CIeAyeT U3 SHIOTOKCUMHEMUU MPU HUX
[144] 1 moBpeskAeHUS KJIETOK aJlbBEOJISIPHO-KAMTUILISIPHOTO 6apbepa 9HIOTOKCUHOM KakK
in vitro [145], Tak u in vivo [ 146]. BBeneH1e KpbicaM 3HIOTOKCHHA BBI3LIBAET OCTPOE IO~
BpeXAeHME JIETKUX, HanmoMuHatoiiee TakoBoe rnpu COVID-19 u npossisionieecs: Kpo-
BOM3JIUSIHUEM B MOJIOCTh ajlbBEOJ, IUTOKMHOBBIM IIITOPMOM, KOaryJjoraTueil u jerou-
HoM runiepTeH3ueii [ 147]. DunorokcuH Escherichia coli BbI3bIBal reMOAMHAMUYECKHE Ha-
pYIIEHUS B JIETKUX Y CBUHEN: ero BBEACHUE B MOJIOCTb MPABOT0O MPEACEPAMs MOBHILIAIO
nIaBJIEHNE KPOBY B JIETOYHOM apTepuu [53].

Ipu nmopra-KaBaJIbHOM aHACTOMO3€ MPEIMKTOPOM JIETOYHOI TUTIEPTEH3UU SIBJISIETCS
ruriepamMmMmoHuemMus [148]. ¥V manmeHTOB ¢ TSDKEIBIM OCTPHIM ITAaHKPEaTUTOM pa3BUTHE
JIETATBHOTO OCJIOKHEHUSI — OTeKa JIeTKUX — OOYCJIOBJIEHO Ype3MepHOii OakTepuaaibHOMI
KOJIOHU3allMei ToHKoW Kuku [149].

TakuM 006pa3oM, SHAOTOKCUHEMUSI COMPOBOXIAET BTOPUYHBIC OCTpPbIE MOpPa>keHUs!
JIETKMX TIPU OCTPBIX OTPABJICHUSIX U BOBJIeYEHA B pa3BUTUE JIETOUHOM runepTeH3uu. Jpy-
TMM MapKepoM 3HIOTOKCEMWHU, TMEePCNEeKTUBHBIM I MPOTHO3UPOBAHUSI BTOPUUYHBIX
OCTPBIX MOPAKEHU JIETKUX TIPU OCTPBIX OTPABJIIEHUSX, SIBJISIETCS aMMUAaK.

Octpas uepedpajbHasi HEAOCTATOYHOCTb — CUHIPOM, BO3HUKAIONIMKN B pe3yiabTaTe
nuddy3HOro nmopaxkeHusl roJloBHoro mMosra. HaGmromaeTcst ripu TsKEJIOM OTpaBJIEHUU
BEILECTBAMU C Pa3JIMYHBIM MEXaHU3MOM JENCTBUSI, MPOSIBIISIETCS HApyIlIEeHUEeM U CIy-
TaHHOCTbIO CO3HAHUSI, IBUTATEIbHBIMU PACCTPOMCTBAMU, YCKOPEHHBIM KaTabOJIM3MOM,
OCTPBIMHU HapyIIeHUSIMU ObIXaHUS 1 KpoBooOpaieHwus [150].

HexoTopbie mposiBieHUsT OCTPOI 1iepeOpabHOM HETOCTATOUHOCTH MOTYT OBITH CBSI-
3aHbl C TTOBBILIEHHOI JOCTaBKOW aMMHUaKa U (WJIM) 9HAOTOKCUHA B TOJI0BHON MO3T. [m-
nepaMMOHUEMMUST XapaKTepHa IS OCTPOi MeUYeHOYHOI HeAOCTaTOYHOCTH, OCTOXHEH-
HOI1 OTEKOM MO3Ta U MOBBILLIEHUEM BHYTpUUEPEITHOIO AaBjieHuu [151]. BHyTpuuyepenHoe
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Puc. 4. BiusiHue XpoHUUYecKoi TUchyYHKLIIMN SHTEPOreMaTH4eckoro 6apbepa Ha UCXOZ OCTPOTo 3K30TeHHOTO
OoTpaBJIeHUsl. A — OTCYTCTBHE, B — Haiuume npeopMUpOBaHHON XPOHUYECKOH AUCHYHKIIMU SHTEPOTEMAaT -
YecKoro dbapbepa.

JIaBJIEHUE, HEBPOJOTMYECKHE PACCTPOMCTBA M JIETAIBHOCTD ITOJIOXKUTEILHO CBSI3aHBI C
YPOBHSIMU aMMHUaKa B CBIBOPOTKE KPOBH Y MALMEHTOB C BHENEUYEHOUHOM T’MIIEPaMMOHHU -
emueii [45]. ComepkaHne aMMHaKka B Ila3Me KpOBHM 1 TKAaHU MO3Ta 3HAYUTEIbHO TOBBI-
LIEHO MpPY MOJEJIMPOBAHUM NMAOETUYECKOM KOMBI Ha cobakax v Kphicax [126]. DHmo-
TOKCHH TTOBBIIIAJ YYBCTBUTEILHOCTD ITOPOCSIT K OCTPOIi liepeOpaibHOI runokcuu. Bee-
NeHue DdHIOTOKCUHa Escherichia coli mopocsaTaM ycUIuWBajaoO TIOTEPIO HEHPOHOB,
MeTaboInJecKre HapylIeHNsI M YBEJIUUIMBAJIO BEPOSITHOCTh CMEPTH MO3Ta C ITOCJIEAyIO-
el OKKIIIO3Uell COHHOM aprepum [152]. BBemeHne 3HOOTOKCHHA XOpbKaM YCyTyOMIO
MOBpPEXICHNE TOJIOBHOTO MO3Ta M3-3a OKKIIO3MM COHHOM aprepud [153]. DHOIOTOKCHH
MOTEHIIMPOBAJI OTEK MO3Ta BO BPeMsI BEICOTHOI rumnokcum [ 154].

Takum o6pa3zoM, MMeIOIIKeECS JaHHbIE CBUIETSIBCTBYIOT O TOM, YTO DHJIOTOKCUH U
aMMHUaK, IIPoayLpyeMble HOpMaJIbHOIT MUKPOOMOTOM KUIIIEYHUKA, BOBJICYEHEI B ITATO-
reHe3 IaTOJIOTMYECKUX COCTOSIHUIA, KOTOPbIE MOTYT OCJOXHSTH OCTPhIC OTpPaBICHUS:
LLIOK, CEICUC, BTOPUYHbBIE OCTPbIE MOPAXKEHUS JIETKUX U OCTPYIO LiepeOpaabHYyI0 HEeI0-
CTATOYHOCTb.

BTOPUYHAA JUCOYHKLNA DHTEPOTEMATUYECKOI'O BAPBEPA
N CTOXACTUYHOCTD OCIIOXKHEHHWHW OCTPBIX OTPABJIEHUN

MdeHoMeH M3MEHEHMS TIEPEHOCUMOCTH OCTPBIX MTOBPEXIAIONINX BO3AEMCTBUI Ha (o-
He TIpedOPMHUPOBAHHON XPOHWYECKON MATOJOTUM HABHO MCHOJB3yeTCs B (DYHKIIUO-
HaJIbHOM IUarHOCTUKE MOCJIeTHEe. DTOT (DeHOMEH BO3MOXKEH 1 IPU OCTPBIX OTPaBICHM -
sx. [ToBpexnenne DI'B KCeHOGMOTUKOM MOXKET HAKJIaAbIBATHCS HAa XPOHUUYECKUE I1aTO-
JIOTMYECKHE COCTOSTHUSI, TIPY KOTOPBIX OH ITOBPEXIEH, TaK1e KaK “KUIIEeYHBIIA T1CcOMn03”,
“CHMHIPOM pa3IpakeHHOro KHUIIeYyHuKa”, 0ojie3Hb KpoHa, HecrienupuiecKuii sI3BeH-
HbBIA KOJIUT U Ip. DTO MOXET YCUIMBATh 9HAOTOKCEMUIO ITPU OCTPhIX 3K30TeHHBIX OTpaB-
neHusix. Takoe HaJloOXXeHUE, CXeMaTHM4YeCKU ITOKa3aHHOe Ha puc. 4, MOXeT BHOCHUTH
BKJIAJ B MHIWBUIYaJbHYIO BapnaOeTbHOCTD TSDKECTU X OCIOXHEHUIA.
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SAIINUTA SBHTEPOTEMATHUYECKOI'O BAPLEPA
ITPY OCTPBIX DK3OI'EHHBIX OTPABJIIEHUAX

KuieyHslit XuMyc SIBJISIETCS arpeCCUBHOM Cpeoid MJIs MOBPEXIASHHOM CIU3UCTOM
000JI0YKY KUIIIEYHKA. MecTHOe MoBpeXKIaollee TeiMCTBUE Ha Hee BO3pacTaeT MNPy Ku-
meyHoM aucouose [95]. [Toatomy mraHoBbie Mepbl 3a1IUTE DI'B 10KHBI OBITH HaTIpaB-
JIEHBI HA ONITUMM3AIIAIO COCTaBa KUIIIEYHON MUKPOOUOTHI 1 TTOBBIIIEHE MECTHOM pe3u-
CTEHTHOCTU CJIM3UCTON ODOOJIOUKM K TOKCUYHBIM BEIIECTBaAM 0aKTepUAIBLHOTO MPOUC-
xoxaeHus:. OCHOBHBIMU TTOAXOAAMM K ONTUMU3AIUU COCTABa KUILIEYHON MUKPOOUOTHI
SIBJISIIOTCS IPEOMOTUKO-, METAOMOTUKO-, TIPOOMOTHUKO- U ayTOITPOOMOTUKOTEpaTIUs.

IIpe®bruoTUKU — HYTPUEHTHI, U30MPATEIbHO CIIOCOOCTBYIONIME BereTalluy MOJIe3HBIX
IUTSI XO3SMHA MpencTaBUTeeii MUKPOOUOTHI; TIPUMEPOM TeparieBTUUECKOTO ACHCTBUS
TaKUX BEIIECTB MOXET CIIY>KMTh BOCCTAHOBJICHWE KUIIIEYHONH MUKPOOUOTHI Y MbIIIeil 1
MOPCKUX CBUHOK C aHTMOMOTUKO-aCCOLMUPOBAHHEIM aucbakTepuo3oM [155]. BapuaH-
TOM MPEOMOTUKOTEPATTUU SIBJISIETCSI METAOMOTUKOTEPpANsi — MPUMEHEHUE META00JIUTOB
(YHKILMOHAJILHBIX MUKpOOpraHu3MoB. Metabonutel Lactobacillus plantarum yckopsiiu
BOCCTAHOBJICHUE KHUIIIEYHOM MUKPOOUOTHI Y MbIIIEHH ¢ aHTUOMOTUKO-aCCOLIMMPOBAH-
HBIM ITHCOaKTEpUO30M B 5965 pa3 u y MOpcKuX ¢cBUHOK — B 308 pa3. [IpumeHeHue Ha
9TUX Xe DKCIEPUMEHTATbHBIX MOIENSAX NMpedbuotuka CtuMoOudun (KoMruiekca Ghpyk-
TOOJIUTO- U (hPYKTOITOINCAXAPUIOB) YCKOPSIIO BOCCTAHOBJICHHNE KUIIIEYHOM MUKPOOHUO-
1ol B 7118 11 1047 pa3 cooTrBeTcTBeHHO [155].

Ipo6buoTnku — mpernaparbl (GYHKIMOHATBHBIX MUKPOOPTAHU3MOB, OTHOCSIIIIUXCS K
KOJJIEKIIMOHHBIM ITaMMaM. KitacCMyeckKrM MpUMEpOM MPOOMOTUKOTEPAITUM MOXKET
CIyXXUTb MCHOJb30BaHue IpemioxeHHoit .M. MeunukoBbeiM Lactobacillus bulgaricus
[29]. ILIupoKo MPUMEHSIIOTCS C 3TOM LIeJIbIO TIpenapaThl XXuBbIX Lactobacilli, Enterococci,
Bifidobacteria vi E. coli [156]. AHaspoOHBIe TpaMITONOXUTeNbHbIe 6akTepun: Lactobacilli,
Bifidobacteria, Propionobacteria — nonaBisitoT yCJIOBHO-MATOT€HHBbIE MUKPOOPTaHU3MbI
KUIIIEYHNKA, BEIPAOOTKY aMMMaKa, aMUHOB, CyOCTpaTOB IJISI CUHTE3a TPUMETWIaAMUH -
N-okcuna, THIOKCUICYNIbdaTa, n-Kpe3wicysibdara, obJagalommnx Kak CUCTEMHOM, Tak
M MECTHOM TOKCHUYHOCTHIO [45]. B KauecTBe MCTOYHUKA IMTPOOMOTUYECKMX MHKpPOOpTIa-
HU3MOB MPUMEHUMBbI COfiepKallve ux ouilMHaIbHbIE MUKPOOUOJIOTMYECKHUE Tpernapa-
Thl. BMecTe ¢ TeM oTMeuaeTcsi HeClIOCOOHOCTh TAKMX MUKPOOPTaHU3MOB K y4acTHIO B
GopMHUpOBaHUN “MUKPOOHO-TKAHEBOTO KOMILIEKCa” M IIMTEIBHON KOJIOHU3ALUMN KU~
ImeYHMKa 4JesioBeka [155]. B ¢BsI3M ¢ 3TMM IepcneKTUBHA ayTONPOOMOTHUKOTEpaIsl —
MpUMEHEHME OIpeAeIeHHBIX aOOpUTeHHBIX OaKTepHUii, BBIOEICHHBIX M3 OpTaHM3Ma M
BO3BpAIlleHHBIX B HETO TTOCJIe KyJIbTUBMPOBAHMS U HaKOIUIeHUsI in vitro. [lokazaHa Tepa-
neBTryeckasi 3 GeKTUBHOCTh MPU IKCIIEPUMEHTAIBHOM AMCOMO3€ UCIONIb3yeMbIX Ta-
KuM obpa3om Enterococci [157] n Bifidobacteria [158].

C 11eJ1b10 TOBBIIIEHUS] MECTHOM YCTOMYMBOCTU KUIIIEYHUKA K TOKCUYHBIM BellleCTBaM
6aKTepuagIbHOIO IMPOUCXOXKACHUSI MEPCIIEKTUBHBI MAaJIOTOKCUYHBIE TTpernaparhl, MPUro-
HbIe 151 JUTUTeIbHOTO TTpuMeHeHus1. [lepcreKTuBeH Ux IMOouCK cpeau rperapaToB, 00J1a-
JTAIOIIMX alalTOTeHHBIMM CBOCTBaMU. DKCIEPUMEHTAIBHO MoKa3aHa 3(pOeKTUBHOCTD
COKa TMOIOPOXKHUKA KaK CPEICTBAa KOPPEKIIMU OCTPBIX TUIIEPAMMOHEMUYECKOTO M Hell-
poTtokcuueckoro 3ddexroB umkiaodochamuna. Ha doHe Bcero auiib OMHOKPATHOTO
BHYTPMKETYIOYHOTO BBEeeHHUs KpbicaM O(UIIMHAILHOTO TMpenapaTa coka MoJ0pOXKHU -
Ka B 03¢, SKBUBAJICHTHOI 47 MJI ISl YeJIoBeKa, TMIIepaMMOHUEMUYeCKU 3(hheKT LMK~
snodocdamuaa, BBOAUBILIErocs B cynpanetaabHoit no3e, 2.1 JI[15), cHUXaucs B moaTopa
pasa, Ha 20% Bo3pacTajia CpeaHssl MPOMOJKUTEILHOCTD BHCa XMUBOTHBIX Ha TTPOBOJIOY-
Hoit perieTke, Ha 30% — cpeaHsist MPOAOIKUTEIbHOCTD MX XXU3HU [159].

IMepcneKTUBHBIMM CPENCTBAMU SKCTPEHHOM nMpoduiakTuku nopaxeHust DI'b sBis-
JOTCS MperapaThl, COCOOHbIE 00pa30BbIBaTh Ha CIAU3MCTON 00O0JI0UYKE SKPAHUPYIOIIYIO
TUIeHKY. TakMu BellleCTBaMM MOTYT OBITh TEKTUHBI, aAre3uBHbIE CBOMCTBA KOTOPBIX
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MCIOJIB3YIOTCS B TMAPOKOUIOMIHBIX TIACTRIPSAX Ms1 paH [160]. TIpu nepopajibHOM BBe-
JIEHVWU TIEKTMHA Ha CIU3UCTBIX 000JI0uKax oOpa3yeTcsl 3alllMTHas MJIeHKa U3 MEeKTaToOB
Kanblus [75], mpernsTCTByIoasl MoNagaHuio B KPOBb BEIIECTB, 00pa30BaHHBIX MUKPO-
¢aopoii. XKenatruHa TaHHAT 00JIagaeT aHAJOTMYHOM COCOGHOCTHIO [161]. 3aluuTHBIM
a(ddexT 3TuX BelecTB OXUAAeTCs MPEUMYIIIECTBEHHO BO BpeMsl TpaH3MTa Tperapara B
TOHKOI kmiKe: ¢ 10 MUH 10 5 9 TI0CIe TIpueMa BHYTPb.

Heo6XxonuMbIMM yCTIOBUSIMUM TIOAAEPXKAaHUSI OapbepHOU (DYHKIIMM KUIIIEYHUKA MpU
TSIKEJTBIX OCTPBIX OTPABJICHUSIX SIBJISIIOTCSI yCTPAHEHUE €ro TUTIOKCUU U BOCTaJIeHUsI. DTO
TMOATBEPXKAAETCS TTPOTUBOBOCTIAJIUTENIBHBIM JIEHICTBUEM TUIIEpOaApUUECKO OKCUTEeHa-
uuu 1ipu cencuce [162]. IepcneKTMBHBI KIMHUYECKUE MCIBITAHUSI TA30BBIX CMECEH,
o0oralileHHbIX KUCIIOPOAOM, COEePXKAIUX MHEPTHBIE Ta3bl, OKCUI a30Ta WU BOJOPO/ B
MaJIbIX KOHIIEHTPALIUSIX; CBOMCTBA 3TUX 100aBOK MOTYT MOIYJIUPOBATh 3(P(PeKThl KUCIIO-
ponHoii Tepanuu. KceHOH, okcull a30Ta U BOAOPO 00J1aAaloT HEHPONPOTEKTOPHBIMU U
KapJIMOTOHUYECKUMHU CBOMCTBAMM, aprOH M CEPOBOIOPOI — TOJILKO HEHpO3aluTHBIMU
cBoiictBamu [163]. TIpoTHBOBOCHANIUTEIbHBIE TIpEeNapaThbl MOTYT OBITh JOMOJHEHUEM K
OKCUTEHOTepaIuu: TMpUu 3KCIIEPUMEHTAUILHOM MOJEJUPOBAHUM cercuca IUCGhYHKIIMS
OI'b 1 3HIOTOKCEMMUS MPENOTBPAILAIMCh BBEICHUEM I'MAPOKOPTU30HA [164].

3AKJIIOYEHUE

1. Xumyc KuIlIeYHMKa 300POBOTO YEJIOBEKA COMEPXUT IPOAYKTHI OaKTepHAILHOTO
MPOUCXOXIEHHS, KOJIMIYECTBO U NPOMUIb CUCTEMHOM TOKCUYHOCTH KOTOPBIX IPU IIOTE-
pe rpadleHTOB UX KOHLEHTPALIMU MEXIY XMMYCOM U KPOBbIO 00eceuynBaloT (popMUpo-
BaHUE KPUTUYECKUX COCTOSIHMI OpraHu3ma: 111oKa, cercruca, BTOPUYHbBIX OCTPHIX ITOpa-
KEHUM JIETKUX U OCTPOI LIepeOpaibHOI HEAOCTATOYHOCTH.

2. I1pu TSKENMBIX OCTPBIX 9K30T€HHBIX OTPABICHUSX CO3MAI0OTCS IIPEAIIOCEIIKY KO BTO-
pUYHOM IMCOHYHKIIMM 3HTEpOreMaTHIeCKOro Oapbepa M SHIOTOKCEMUM KUIIEYHOTO
MPOUCXOXKIIECHUSI.

3. DHIOOTOKCEeMUSsI, BKJIIOYAIoIIasi S3HIOTOKCUMHEMHUIO 1 TUITEPAaMMOHUEMHUIO, BOBJICYE-
Ha B GOpMUPOBaHME OCIOXKHEHUI OCTPOTO OTPABJICHMUSI, IIPOSBIISTIONINXCS KPUTUIECCKM -
MU COCTOSIHUSIMM OpraHM3Ma, ITepPeYNCICHHBIMHU B IIyHKTe 1.

4. IImaHOBBIE Mepbl 3allIMTHI YHTEPOreMaTU4YeCKOro Gapbepa OT IOBPEXACHUST NMPU
MNOCAEAYIOIIEM OCTPOM OTPaBJICHUU AOJKHBI ObITh HAIlpaBJI€Hbl HA ONTUMU3ALMIO CO-
CTaBa KMILIEYHONM MHUKPOOUOTHI, MOJaBJICHUE OOpa3oBaHUSI €0 LIUMTOTOKCUYECKUX BE-
IIECTB W MOBBIIICHNE MECTHOM KUIIIEUYHOI PEe3MCTCHTHOCTH IyTeM Ha3HA4YeHUSI MaJio-
TOKCUYHBIX IIpeNapaToB, PACCUMTAHHBIX Ha IJINTEIbHOE IIPUMEHEHHUE.

5. OCHOBHBIMM MOAXOJAaMU K ONTUMM3ALIMM COCTaBa KMIIIEUHON MUKPOOMOTHI SIBJISI-
IOTCSI MPEeOUOTUKO-, METAOMOTUKO-, MPOOUOTUKO- U ayToIpoOuoTruKoTepanus. s mo-
BBIIIEHUST MECTHOI YCTOMYMBOCTU KHMIIIEYHMKA K TOKCUYHEIM BellleCTBaM OaKTepuallb-
HOTO IIPOMCXOXACHUS ITePCIIEKTUBHBI MAJIOTOKCUYHEIE IIperiapaThl, 00J1agaioniie agam-
TOT€HHBIMH CBOMCTBAMU U IIPUTOMHBIC IJISI IINTEJILHOTO IIPUMECHEHMSI.

6. DkcTpeHHass npodWwIaKTUKAa BTOPUYHON TUCOHYHKIIMU SHTEPpOreMaTUIeCKoro 6a-
pbepa npeaycMaTpUMBaeT NPpUMEHEHUE MpernaparoB, 3KPaHUPYIOLIMX CIU3MCTYI0 000-
JIOUKY OT XMMYCa, YCTPAHSIOIINX TUIIOKCUIO Y BOCITaJICHUE KUIIISYHNKA.

NCTOYHUKHN ®PMMHAHCHUPOBAHUA

HccnenoBaHue He MMEIO CITOHCOPCKOM MOMIEPKKH.

KOH®JINKT MHTEPECOB

ABTODBI 3asIBJISIIOT, YTO Y HUX HET U3BECTHBIX UM KOHKYPUPYIOIIMX (DMHAHCOBBIX MHTEPECOB
WJIM JIMYHBIX OTHOLIEHU I, KOTOPbIE MOIJIM Obl MOBJIUSATH HA PabOTY, ONTMCAHHYIO B 9TOM CTaThe.
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BKJIAL ABTOPOB

10.10.1. — popmynmpoBKa OCHOBHEIX MIEH, OIIpeieicHIE ee LIeJIM U CTPYKTYPhI; 0000IIeHUIA
¥ BbiBOOB. T.B.I1I. — yyacTue B HamMcaHUM BCeX pa3iesioB TEKCTa 0030PHOM CTaTbU, TOUCK 1 aHa-
JIU3 Hay4vyHOU JuTepaTypsl 1o ee TemaTtuke. B.JI.P. — yyacTue B HanmcaHuy TeKcTa pasziesa cTaTbu
“IloBpekaeHne YHTePOreMaTUIeCKOro 0apbepa MpU OCTPBIX OTPABJICHUSIX’, TOUCK U aHAJIN3 Hay4d-
HOM JIUTepaTyphl 10 TeMaTuKe 0030pHOIi cTtaThbu. O.A.B. — yyacTue B MOMCKe U aHAIU3€ HayYHOI
JINTEpaTyphl IO TeMaTHKe 0030PHOI cTaThi; 0(hOPMIICHHE TEKCTA CTaThU U CITUCKA JIUTEPATYPHI.

BJIIATOJAPHOCTHU

ABTOpBI TPU3HATENIbHBI ObIBIIEMY HAaYJIbHUKY Kadeapbl BOCHHOM TOKCUKOJIOTUM U MEAULIMH -
cKoii 3amuThl ipodeccopy Ceprero AnekceeBudy KylieHKO — 3a aBTOPCKMI SK3eMIUISIp MOHOTpa-
bun “OcHOBBI TOKCUKONOrMK” [69], MaTeprasbl KOTOPOU ObLIM YpEe3BbIUAHO TMOJIE3HBI TTPU 00-
CYXIEHUM U30UpaTEIbHON TOKCUYHOCTU KCEHOOMOTUKOB; KOHcyiabTaHTy HMMII onHkomoruu
um. H.H. IletpoBa npodeccopy Kaccunuu BanentuHoBHe SpemeHKo 3a Jilobe3Hoe cortacue no-
NIEJIUThCS ee 6eCLIeHHBIM KJIIMHUYECKUM OMBITOM B TPOMUIAKTHKE SHTEPOTOKCUYHOCTH LIMTOCTATH-
YECKHX areHTOB. ABTOPBI TaKKe GJ1aromapHbl aHOHMMHBIM PELIEH3eHTaM UX MPeabIayleil cTaTbu [ 3]
3a MoAPOOHOE 0OCyXneHne (PU3NOJIOTUIECKON aKTUBHOCTH BEIIECTB, MPOIYIIUPYEMbIX HOPMaJlb-
HOM KMIIIEYHOM MUKPOGIIOPO, 1 aHOHUMHOMY PELIEH3eHTY HACTOSIIIEH CTaTb — 3a MOMOIIb B
OCBEIIEHUU aCMEKTOB MPOOJIEMbI, CBSI3aHHBIX C COCTABOM KMILIEYHON MUKPOOUOTHI.
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Secondary Gut Barrier Dysfunction in the Pathogenesis of Complications
of Acute Poisonings
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The last decade has been marked by an exponential increase in the number of publica-
tions on the physiological role of the normal microbiota of the human gastrointestinal
tract. The idea of a symbiotic relationship between a person and the normal microbiota
of his gastrointestinal tract has established itself as an integral part of the current bio-
medical paradigm. However, the type of this symbiosis varies from mutualism to parasit-
ism and depends on the functional state of the host organism. Damage to the latter by
external agents can lead to the emergence of conditionally pathogenic properties in the
normal intestinal microbiota, mediated by its humoral factors and affecting the outcome
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of exogenous exposure. Among the substances produced by the symbiotic microbiota of
the human gastrointestinal tract, there are an indefinite number of compounds with sys-
temic toxicity. Some are found in the intestinal chyme in potentially lethal amounts if
they enter the bloodstream quickly. Their rapid entry into the bloodstream is prevented
by the intestinal barrier, a set of structures that separate the intestinal chyme from the
blood. Hypothetically, acute damage to the intestinal barrier by exogenous toxicants can
trigger leakage and subsequent systemic redistribution of toxic substances of bacterial or-
igin. Meanwhile, the consequences of such redistribution in acute exogenous poisoning
remain obscure. This selective review examines the causal relationship between second-
ary intestinal barrier dysfunction and complications of acute poisoning. Acute systemic
toxicity of waste products of normal intestinal microflora, ammonia, and endotoxin, is
characterized. Their involvement in shock, sepsis, acute secondary pulmonary lesions,
and acute cerebral insufficiency, complicating acute poisonings, is specified. Principles
of assessing the function of the intestinal barrier and approaches to its protection in
acute poisonings are considered.

Keywords: acute exogenous poisoning, ammonia, complications, endotoxaemia, endo-
toxicosis, human gut microbiota, intestinal barrier
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