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Llenb: M3yunTb 3HaUEHMeE 3HAOTeNNANbHOM ANCHYHKLMM B NaToreHe3e neyéHouHoi HegoctatodHocTv (MH) npu mexaHUYecKow wenTtyxe 4obpokade-
CTBEHHOTO reHesa (MXAr).

Martepuan U meToabl: UCCef0BaHUE OCHOBAHO Ha aHa/M3e Pe3ynbTaToB KAMHUYECKOTO 06cnenoBaHNsA 68 60NbHbIX C Pa3NIMYHON CTENEHbBIO TAMKECTU
MMAT. Ons oueHKM cTenenu Taxect MEAT ncnonb3oBanack Knaccuomkauma, npeanoxeHHan .M. fanbnepuubim (2012 r.). Taxkects MMKAT knacca A
oTmeuyanach y 28 (43,7%) naumeHToB. bonbHbIX € Knaccom B Taxectn MMAT 6bi10 20 (36,5%), ¢ knaccom C — 20 (19,8%), y KOTOpbIX BbIAM AMArHOCTH-
poBaHbl cencuc, sHuepanonaTMa 1 MOHo- 6O NOAMOPraHHAA HEAOCTAaTOYHOCTb. [N OLEeHKU ANCOYHKLMM IHAOTENNUA U e€ 3HAYEHWA B nMaToreHese
MXAI 1 Ne4EHOYHOI HEAOCTAaTOMHOCTM BbINN M3yYEeHbl YPOBHM MAPKEPOB IHAOTENMANbHOW ANCOYHKLMM B KPOBM NPU Pa3NNYHbIX CTENEHAX Bblpa-
KEHHOCTM TaxkecTn MK

Pesynbratbl: nporpeccuposarHme MKAN, ocobeHHo npu knacce B u C, cnocobcTtBoBano bonee BbipaxKeHHOMY M3MEHEHUIO NOKa3aTeneil MapKEpPoB 3H-
[0TeNnanbHoN AUCOYHKLMM U IHAOTOKCEMUM, MPUBOSALLMX K Pa3BuTUIo MH. Tak, NoBbllWeHME YPOBHA MONEKY/ cpefHen macchl Y 601bHbIx ¢ MK,
ocnoxHEHHOW MH, gocturano 0,97310,68 yca.ead, a npu HaauumMm xonauruta — 0,1274+0,7 ycn.en; YpOBHU AMEHOBOrO KoHblorata ([K) coctasuam
1,58+0,17 mmonb/mn nnasmbl 1 1,97+0,10 mmosib/MA nnasmbl; ManoHosoro avanbaernaa (MAA) — 3,9+0,12 v 4,8+0,16 HMONb/MN NAa3Mbl; CHU-
eHune ypoBHs okcuaa asota (Il) — 4o 19,241,3 MkMonb/n n 16,4£1,4 MKMONb/N 1 ypOBHA TpoMBoMoAy/IMHA — A0 78,6+5,4 nr/mn n 53,4+4,3 nr/mn
COOTBETCTBEHHO. IME/I0 MecTO 3HauMUTe/IbHOE NOBbILWEHWE NOKa3aTeNein LMPKYIMPYIOLMX AeCKBAaMMPOBaHHbIX aHgoTennoumtos (LA3) go 8,4+0,1
%/100 mKn 1 13,9£1,2 %/100 MK 1 ypoBHSA 3HAOTennHa-1, gocturaswero 1,240,07 dmonb/mn 1 1,4+0,05 GMoNb/MA COOTBETCTBEHHO, MPUUUHOM
yero ABUNACh aKTUBaLLMA CBOBOAHDBIX pasnKanos. Kpome TOro, oTMeYeHO yBeanyeH1e auameTpa noptanbHoi BeHbl (1,024£0,03 cm 1 1,921+0,02 cm), a
TaKKe nHeitHoi (19,8+1,3 cm/cek 1 25,111,4 cm/ceK) u 06bEMHOM (1321+124 mn/muH 1 16471140 M1/MUH) CKOPOCTEN KPOBOTOKA.

3aKnioueHue: Takum obpasom, No mepe nporpeccupoBanmn Taxkectn MK (knacc B u C) HabntogatoTcA 3HaUMTeNbHbIE U BbIPaXKeHHbIe U3MEHEHUSA
B NOKAa3aTeNAX OKCUAAHTHOM SHAOTOKCEMMUM, TMMOKCUUU LLUTOKMHOBOTO NPOdUAA, @ TaKKe BblpaKeHHbIe HapyLeHMA KPOBOOOPALLEHMA B NEYEHM,
NPAMO KOPPENUpYtoLLMe € BbIPaXKEHHOCTbIO 3HAOTENNANbHON AUCOYHKLMM, ABNAIOLLENCA BeLyLMM MEXaHU3MOM Pa3BUTUA NEYEHOUYHOW HeLoCTa-
TOYHOCTW.

KntoueBble CNOBa: MeXAHUYECKAA Heamyxa, X0necmas, XoAemus, XonaHaum, OucgyHKyus sH0omenus, ne4éHoYHas HedocMmamo4HoCMb.
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Objective: To study the role of endothelial dysfunction in the pathogenesis of liver failure (LF) in obstructive jaundice of benign origin (OJBO).
Methods: The study was based on the analysis of the results of a clinical examination of 68 patients with varying degrees of OJBO severity. For the
determination of the severity of OJBO the classification proposed by Galperin El (2012) was used. The class A severity was noted in 28 (43.7%) patients,
class B—in 20 (36.5%) patients. The class C was determined in 20 (19.8%) patients which developed sepsis, encephalopathy, mono- or multiple organ
failure. To assess endothelial dysfunction and its significance in the pathogenesis of OJBO and LF, the levels of markers of endothelial dysfunction in
blood were assessed in patients with OJBO at various degrees of its severity.

Results: The progression of OJBO, especially in patients with class B and C, contributed to a more pronounced changes of the level of markers of
endothelial dysfunction and endotoxemia, leading to the development of LF. Thus, the increase in the level of mid-molecules (MM) in patients with
0JBO complicated by LF reached 0.973+0.68 units, while with cholangitis added it comprised 0.1274+0.7 units; conjugated dienes (DC) levels were
1.58£0.17 mmol/ml of serum and 1.97+0.10 mmol/ml of serum; malondialdehyde (MDA) — 3.940.12 nmol/ml of serum and 4.8+0.16 nmol/ml of
serum; the level of nitric oxide (NO) decreased up to 19.2+1.3 umol/l and 16.4£1.4 umol/l and the level of thrombomodulin — up to 78.6+5.4 pg/ml and
53.4+4.3 pg/ml, respectively. There was a significant increase in the indices of circulating desquamated endotheliocytes (CDE) up to 8.4+0.1 %/100 pl
and 13.9+1.2 %/100 pl; and the level of endothelin-1 reached 1.240.07 fmol/ml and 1.4£0.05 fmol/ml, respectively, which was caused by the activation
of free radicals. In addition, there was an increase in the diameter of the portal vein (1.02£0.03 cm and 1.921+0.02 cm), as well as linear (19.8+1.3 cm/
sec and 25.1+1.4 cm/sec) and volumetric (1321£124 ml/min and 1647+140 ml/min) blood flow velocities.

Conclusion: With the progression of the OJBO (class B and C), significant and pronounced changes were found in the indicators of oxidative endotoxemia,
hypoxia and cytokine profile, as well as marked circulatory disorders in the liver, directly correlating with the severity of endothelial dysfunction, which
is the leading mechanism for the LF development.

Keywords: Obstructive jaundice, cholestasis, cholemia, cholangitis, endothelial dysfunction, liver failure.
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BBEAEHME

MaTonorns opraHoB renaTonaHKPeaTobMAMAPHOIN 30HbI 3aHW-
MaeT O4HO M3 BeAyLMX MECT Cpeay NPUYMH MeXaHUYECKOMN KenTyxm
nobpokayectBeHHoro reHesa (MMAr) [1, 2]. Heobxoanmo oTMeTUTD,
yto B 30-70% cnyyaes npuumHon MKAT agnaetca KENYHOKaMeHHanA
6onesHb (MKKB) 1 eé ocnoHeHus, B 20-30% — pybLoBbIe CTPMKTYPbI,
B 6-8% — NPOPbIB IXMHOKOKKOBbIX KUCT B XKENUHbIE MPOTOKM MO0 WX
cpasnenue, B 4-3% cnyyaes M/l pa3BmBaeTca Npu BPOXKAEHHbIX U
NPUOBPETEHHDIX BOCNANUTENbHbIX 33001€BAHNAX NEYEHWN N KETYHBIX
NMPOTOKOB, a TaK¥Ke ro/I0BKM NOAKENYL0UHOM Kenesbl [3-5].

CTOWUT OTMETUTb, YTO MPU BOCNANIUTENBHOM MOPAXKEHUUN BUAU-
apHbIX NPOTOKOB Y MaumeHToB ¢ MK N10KaNbHO BO3HUKAIOT FHOW-
HO-AECTPYKTUBHbIE M3MEHEHWs, a TaKKe OTMEYAlTCA CUCTEMHble
HapyLUeHNs, CNoCcoBCTBYIOLME PA3BUTUIO TAXKENOWM IHAOTOKCEMUM U
3HAUUTENbHOMY HapyLEeHUO GYHKLMKM SHAOTENUA, NPU STOM YyBENU-
UMBAETCA YaCTOTa JIeTa/lbHbIX MCXOA0B B NOC/Ae0MNepaLroHHOM nepu-
ofe, BapbupytoLas ot 12 go 60% [6-8].

C apyroii cTopoHbl, pa3suTtne MK 3ameTHo ycyrybnset obuiee
cocTosHMe 60NbHbIX, BBUAY PA3BUTUA PAAA OCNOKHEHWM, HAUMHAA OT
rHOWMHOTO XOIaHr1Ta, XONIaHTMOTeHHbIX abCLLECCOB M KOHYas NeYyéHou-
HOM AMChYHKUMEN, sHLedanonaTMen U MHbIMU OCNOXKHEHUAMMU, KO-
TOpbIE B pe3yNbTaTe CTAHOBATCA NPUUYMHAMM PA3BUTMA NONMOPTaHHOM
HeZoCTaTouyHOCTM [9-13]. BO3HMKLLME XONECTas, KENYHas rmnepTeH-
31 U axONUA MHAYLMPYIOT MUTOXOHAPUANbHYIO AUCPYHKLMIO rena-
TOUMTOB [14]. BaXKHbIM, B 3TO CBA3M, ABNAETCA U3YyYEHME NAaTOTEHETH-
YECKMX MEXaHM3MOB Pa3BUTUA NEYEHOYHOM HegocTaTouHocTH (MH) y
60onbHbIX ¢ MEKAT Ha doHe pa3BUTUA IHAOTENMANBHON ANCYHKLMM,
06YyCcNOBNEHHOM HapyLleHneM KpoBOOBPaLLEHUS B NEYEHM, TUMOKCHU-
el M NpoLeccamm NEPEKUCHOTO OKUCNEHMA IMNUAOB.

BbllleyKa3aHHble [0BOAbI CBUAETENbCTBYOT 06 OTCYTCTBUM
TOYHbIX KPUTEPUEB OLEHKM COCTOAHUA SHAOTENMUANBHON GYHKLMK Y
601bHbIX ¢ MHKAT, 0CNOMKHEHHOM XONaHrMTOM 1 MH.

LLENb NCCNEQOBAHUA

M3yumnTb 3HaUEHME 3HA0TENMANbHOM AUCYHKLMM B NaToreHese
neyY&HOYHOM HeA0CTAaTOYHOCTU NMPU MEXaHUYECKOM KeNTyxXe J06POoKa-
YEeCTBEHHOTO reHesa.

MATEPUAN U METOAbI

BbifIM M3yyeHbl pe3ynbTaThl UCCIeAoBaHNsA 68 60/bHLIX C pas-
JIMYHOM cTeneHblo TakecT MK,

K Kputepuam oueHKku cteneHmn Taxkectn MKl Takxke, KaKk 1 B
KnaccudmKkaumm 3.U. fanbnepuHa (2012) [15], 6blAn OTHECEHbI NOKa-
3aTens ypoBHA 06LLero 6unnpybrHa B KPOBU U HAZIMUME OCNIONKHEHUIA
(xonaHruTa, opraHHoOM HeAOCTaTOYHOCTH, SHLEedaNONaTUM, CUHAPOMA
CUCTEMHOW BOCMANUTENbHOW PEaKLMK, TaCTPOUHTECTUHA/BHBIX KPO-
BOTEYEHWI) M NPUYMHHBINA daKTOp (XONeLoXoNnTnas, renatonunTmas,
napasuTapHble NopayKeHus, pybLoBas CTPMKTYpa, KUCTO3HOE nopa-
YKEHWE, XPOHUYECKMIA NMaHKPeaTuT, a TaKKe CTeHOo3 6o/bworo ayo-
[leHaNIbHOTO COCOYKA M MOCNE0NepaLMOHHAR KeNTyxa). BolbpaHHbIM
npu3HaKam NpUcBoeHbl bannbHble oueHKkM oT 1 go 5. C yuétom 6annb-
HbIX OLLEHOK bblNK BblaeneHb! Knaccbl Takectn MKAT (A, B, C).

INTRODUCTION

The pathology of the organs of the hepatobiliary-pancreatic
system occupies one of the leading places among the causes of
0JBO [1, 2]. It should be noted that in 30-70% of cases, the cause of
0JBO is cholelithiasis and its complications, in 20-30% — cicatricial
strictures, in 6-8% — a rupture of echinococcal cysts into the bile
ducts or their compression, in 3-4% of cases OJBO develops due to
congenital and acquired inflammatory diseases of the liver and bile
ducts, as well as of the head of pancreas [3-5].

It should be noted that with inflammatory lesions of the bil-
iary ducts patients with OJBO develop local purulent-destructive
changes as well as systemic lesions contributing to the develop-
ment of severe endotoxemia and significant endothelial dysfunc-
tion, while the mortality rate in the postoperative period increases,
varying from 12 to 60% [6-8].

On the other hand, the development of OJBO significantly ag-
gravates the general condition of patients, due to the development
of a number of complications, ranging from purulent cholangitis,
cholangiogenic abscesses and ending with hepatic dysfunction, en-
cephalopathy and other complications, which as a result become
the causes of multiple organ failure [9-13]. The resulting cholesta-
sis, biliary hypertension, and acholia induce mitochondrial dysfunc-
tion in hepatocytes [14]. In this regard, it is important to study the
pathogenetic mechanisms of the development of LF in patients
with OJBO on the background of progressing endothelial dysfunc-
tion caused by circulatory disorders in the liver, hypoxia, and lipid
peroxidation (LPO) processes.

The above arguments indicate the absence of precise criteria
for assessing the condition of endothelial function in patients with
0JBO complicated by cholangitis and LF.

PURPOSE OF THE STUDY

To study the role of endothelial dysfunction in the pathogen-
esis of LF in OJBO.

METHODS

The results of a study of 68 patients with varying degrees of
0JBO severity were assessed.

The criteria for assessing the severity of OJBO and the clas-
sification by Galperin El (2012) [15] included the indicators of the
level of total bilirubin in blood, the presence of complications
(cholangitis, organ failure, encephalopathy, systemic inflamma-
tory response syndrome, gastrointestinal bleeding), the causative
factor (choledocholithiasis, hepatolithiasis, parasitic lesions, cic-
atricial strictures, cystic lesion, chronic pancreatitis, as well as
stenosis of the major duodenal papilla and postoperative jaun-
dice). The selected features were scored from 1 to 5. Taking into
account the scores, the severity classes of the OJBO (A, B, C) were
determined.

There were 28 (41.2%) patients with OJBO class A severity ad-
mitted to the hospital in the first 2-4 days from the onset of the
disease with or without concomitant cholangitis and relatively low
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MauueHToB ¢ Knaccom A Taxkectn MMKAT 6bino 28 (41,2%), koTo-
pble MOCTYNWAN B CTAaLMOHap B nepsble 2-4 CYTOK OT HaYana passuTUA
3a60/1€BaHUA C HaIMUMEM COMYTCTBYIOLLETO XONAHTMTa UK 6e3 Hero u
C OTHOCUTE/IbHO HU3KMMM NOKa3aTensamm obuuero bunmpybuHa (meHee
60 MKMOsb/n). MpU3HAKK Hanuma XxonaHruTa Bblan obHapysKeHbl y 9
(13,2%) naupeHTOB. B COBOKYNHOCTM CymMa 6ann0B cocTaBmaa 4o 5.

BonbHbIX ¢ Knaccom B Taxkectn MXKAT 6bino 20 (29,4%), KoTo-
pble nocTynuau cnyctsa 6-10 AHel OT MOMeHTa Havana 3abonesaHus
C KOHUEHTpaLumen obuiero 6unampybrHa B Kposu ot 60 go 200 mk-
MOJIb/A, C HAIMYMEM XONAHTUTA M BTOPOrO OC/I0XHeHWA 3a6oneBaHus
(cMHApOM cucTeMHOM BOCNANUTENbHOM peaKkumm, KposoTedeHue, MH
1 gp.) unu 6es TakoBoro. Mpu HaMYMK BTOPOTO OCNOXKHEHMS K OLLEH-
Ke COCTOAHMA NaumeHToB fobasnanu 7-12 6annos. Kpome TOro, K
Knaccy B 6b1am oTHeceHbl 60/1bHbIE, KOTOPbIE NOCTYNW/M B CTALLMOHAP
cnycta 2-5 gHelt nocne Havyana 3ab6oneBaHNA C HAZIMYMEM XONaHTUTa
1 BTOPOrO OC/IOXKHEHWSA, BCIEACTBUE YETO K OLIEHKE COCTOAHUA TaKMX
nauueHToB gobaenanu 6-7 6annos. B uenom cymma 6annos gaHHoro
Knacca coctasua ot 6 go 15.

MauueHToB ¢ Knaccom C Taxkect MXAM 6bino 20 (29,4%), v
KOTOPbIX, KPOME MOBbIEHMA YPoBHA bunnpybuHa 6onee 200 MK-
MO/b/N, TaKsKe BblIM AMarHoCTUPOBaHbl cencuc, aHuedanonatmsa u
MOHO- IM60 NONMOPraHHas HeLLOCTaTOUHOCTb. B COBOKYNHOCTM cyMMa
6annos 6bina bonee 15.

[na 13yyeHMs NaTOreHETUHYECKUX MEXaHW3MOB SHAOTeNMasb-
HOW AMCOYHKUMM U 3HZOTOKCeMMM BONbHLIM NpoBoauau nabopa-
TOpPHbIE MeToAbl MccnenoBaHusA. KOHUEHTpaUmMo MOJEKyn cpes-
Heir maccbl (MCM) B CblIBOPOTKE KPOBM MCCNefoBann cnocobom
renb-punsTpaumum Ha cedagekce G-25 («Pharmacia», Sweden) c
nocneayloLei AeToKCMKaumen ¢ ucnonb3oBaHem cnocoba Heno-
CPEeACTBEHHOW CNEKTPOPOTOMETPUM MpU A/IMHE BONHbI 210 HMm. OnA
onpeaeneHuns nokasarenen nepekncHoro okmucaexnms amnugos (NON),
B YaCTHOCTM COAEPXaHMA ManoHOBOro auanbaernga (MOA) ncnonb-
30Banca metog CtanbHol WA, fapuwsunm TT (1977) B MogudmKkaumm
AHpgpeesoit JIN ¢ coasT. (1988); ypoBeHb cofep:KaHMA AMEHOBOTO
KoHbtoraTa (JK) onpegensanu no metoay Faspunosa Bb. [na nsyye-
HWUA 3HAOTENNANIBHON AUCOYHKLUMM ONpesaenanv CoAepKaHne sHao-
ToKcuHa (3T) B Nnasme KPoBM € MOMOLLbIO CTaHAapToB — LAL-TecTa.
KoHueHTpaumio C-peaktvBHoro 6enka (CPB) oueHuBanu metomom
KMHETMYECKON TYPOOMETPUM C NaTEKCHbIM YCUNEHWMEM Ha aBTOMATH-
YECKOM MMMYHOXMMMYECKOM aHanu3aTtope cneuyduyeckmnx benkos
800 dpupmbl «Beckman Coulter» (USA), KONMYECTBO LIMPKYAUPYHOLMX
[eCKBaMMpPOBaHHbIX aHAoTenmouuToB (LLJ3) onpegensnn metogom
Hladovec J (1978), 8 mogndwmkauum MeTpuwesa HH ¢ coast. (2001).
YpoBeHb OKCMAA a30Ta U ero MeTabonnUToB YCTaHaBMBAAM MO METO-
4y Metenbckoii BA (2005). Ans onpeneneHus ypoBHA WHTEPENKu-
Ha (WU1-6) n daKkTopa Hekposa onyxonel (PHOA) B nepudepuyeckom
KPOBW MCMONb30BaAACA MMMYHODEPMEHTHbIN METOZ, C MPUMEHEHUEM
TecT-cucTem npomssogacTea 3A0 «BekTop-bect» (Poccus). Mokasatenu
TPOMBOMOZY/IMHA B CbIBOPOTKE KPOBM Obln onpeseneHbl UMMYHO-
bepMeHTHbIM METOAOM C UCnosb3oBaHMem Habopos «CD141 ELISA
KIT» (BioVendor-Laboratorni medicina, Czech Republic).

Kpome Toro, BbINOAHANOCH Aonnaeporpadunyeckoe nuccaenosa-
HWE NMHeHOM 1 06BEMHO CKOPOCTEN KPOBOTOKA B BOPOTHOM BeHe
C NPUMEHEHMEM LLBETOBOIO LOMNMN/IEPOBCKOrO KAPTUPOBAHMSA Ha anna-
pate Acuson CV70 (Siemens, Germany) ¢ IMHENHbIMU 1 CEKTOPHLIMU
AaTymKamm yactoToit 3,5 u 5 MIu. Jns cpaBHEHUA C HOPManbHbIMM
roKasaTeNamu NoPTaNbHOrO KPOBOTOKA Bbino obcnesosaHo 20 340-
pOoBbIX LOOPOBO/bLEB.

CraTncTnyeckas 0bpaboTka maTepurana NnpoBoAMAaCch C UCNONb-
30BaHMEM CTaTUCTMYECKOW mporpammsbl «Statistica 10.0» (StatSoft
Inc., USA). HopmanbHOCTb pacnpesaeneHus BbI6OpPKM OLEeHMBanu no
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level of total bilirubin (<60 umol/ 1). Signs of cholangitis were found
in 9 (13.2%) patients. The total score was up to 5.

There were 20 (29.4%) patients with OJBO class B, admit-
ted 6-10 days after the onset of the disease with 60-200 umol/I
total bilirubin in blood, with cholangitis and with/without another
one complication of the disease (systemic inflammatory reaction,
bleeding, LF, etc.). In the presence of the second complication, 7-12
points were added to the assessment of the patient’s condition. In
addition, patients who were admitted to the hospital 2-5 days af-
ter the onset of the disease with cholangitis and any one another
complication were assigned to class B, as a result 6-7 points were
added to the assessment of the patient’s condition. In general, the
total score for this class ranged from 6 to 15.

There were 20 (29.4%) patients with OJBO class C, who, in ad-
dition to the value of bilirubin >200 pmol/l, were also diagnosed
with sepsis, encephalopathy, and mono- or multiple organ failure.
The total score was over 15.

To study the pathogenetic mechanisms of endothelial dys-
function and endotoxemia, patients underwent laboratory testing.
MM in blood serum were determined by gel filtration on Sephadex
G-25 (Pharmacia, Sweden) followed by detoxification using direct
spectrophotometry at a 210 nm wavelength. To determine the in-
dicators of lipid LPO, in particular the content of MDA, the method
of Stalnaya ID, Garishvili TG (1977) was used modified by Andreeva
LI et al (1988); the level of DC was determined by the method of
Gavrilov VB. To study endothelial dysfunction, the content of en-
dotoxin (ET) in blood plasma was determined using LAL test. C-re-
active protein (CRP) was assessed by latex-enhanced kinetic tur-
bometry using an automatic immunochemical analyzer of specific
proteins 800 from Beckman Coulter (USA), the number of CDE was
determined by the method of Hladovec J (1978), in modifications
Petrishcheva NN et al (2001). The level of NO and its metabolites
was determined according to the method of Metelskaya VA (2005).
To determine the level of interleukin (IL-6) and tumor necrosis fac-
tor (TNFay) in peripheral blood, an enzyme-linked immunosorbent
assay was used with test systems manufactured by Vector-Best, Ltd
(Russia). Serum thrombomodulin values were determined by en-
zyme immunoassay using CD141 ELISA KIT (BioVendor-Laboratorni
medicina, Czech Republic).

In addition, a Doppler study of the linear and volumetric
blood flow velocities in the portal vein was performed using color
Doppler mapping on the Acuson CV70 device (Siemens, Germany)
with linear and sector transducers with a frequency of 3.5 and 5
MHz. For comparison with normal parameters of portal blood flow,
20 healthy volunteers were examined.

Statistical processing of data was carried out using the "Statis-
tica 10.0" software (StatSoft Inc., USA). The normality of the sam-
ple distribution was assessed using the Shapiro-Wilk test. Quanti-
tative indicators were described as mean value and standard error
(M41SE), qualitative indicators were described as shares. For paired
comparisons of quantitative indicators in independent groups, the
Mann-Whitney U-test was used. When comparing more than 2
groups, the Kruskal-Wallis H-test was used. Differences were con-
sidered statistically significant at p<0.05.

RESULTS

Indicators of endothelial function in patients with varying de-
grees of OJBO severity are presented in Table 1.

The progression of QJBO, endotoxemia, as well as a sig-
nificant accumulation of LPO products in the liver parenchyma
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Kputepuio Lanmpo-Yunka. KonnuectseHHble NOKasaTenn onucaHbl B
BUAE CPEAHETO 3HAUEHWA W CTaHAAPTHOM OWKBKM (M1SE), KauecTBeH-
Hble — B BUAe fonelt. Mpy napHbIX CPaBHEHUAX KOMYECTBEHHbIX MO-
KasaTenein B He3aBMUCMMbIX rpynnax npumeHanca U-kputepuii MaH-
Ha-YuTHW. Mpun cpaBHEHUM Bonee 2 rpynn npumeHanca H-kputepuit
Kpyckana-Yonnuca. Pa3nnuma ctaTUCTUYECKM CYUTANNCH 3HAYMMbIMU
npu p<0,05.

PE3YNbLTATbI

MokazaTenu cocToAHUA GYHKLMM SIHAOTENNA Y NALMEHTOB C pas-
JIMYHOW cTeneHbto TaxkecT MMKAT npeacTaBieHbl B Tabn. 1.

MporpeccuposaHne MK/, SHAOTOKCEMMM, A TaKKe 3HAUUTENb-
HOe CKoMeHWe NPOAYKTOB NePeKUCHOro oKMcaeHus amnuaos (MOJ)
B MapeHx1Mme neyeHn cnocobcTBOBasO YBEINYEHWMIO NOKa3aTenen co-
CTOAHWA 3HAOTENMANbHOMN GYHKUMKM, ocobeHHo npu MKAT Knacca B
1 C. Tak, ypoBeHb s3HA0TeNMHA-1 npu TAxKecTH enTyxu B u C coctasun
0,9+0,1 dpmonb/mn 1 1,320,1 pmonb/mn, cooTBeTCTBEHHO. O TAXKECTH
NOBPEXAEHWA 3HAOTENNA CBUAETENbCTBOBAAO U CHUKEHUE YPOBHA
okcuaa asota (NO) npm MMKATI knacca B — go 21,3+2,1 MKMoAb/n 1
knacca C — ao 16,8+1,4 MKMonb/n. B pesynbrate HapylleHWs QyHK-
LIMOHA/IbHOM CNOCOBHOCTM 3HAO0TENNI He NPOAYLMPYET A0CTaTOYHOE
konunuectso NO, npu 3TOM yBeNNYMBAETCA BbIPabOTKa LIUTOKUHOB, YTO
NPUBOAMT K YCyrybneHMio BOSHUKLLMX FeMOAUCLIMPKYIATOPHBIX NPO-
Lleccos B neveHn. 06 3TOM CBUAETENbCTBYET 3aMETHOE YBEIMYEHUE Y
nauuneHToB ¢ MM co cteneHbto TaskecTn B 1 C nokasatenei nposoc-

Tabauya 1 Moxkazamesnu cOCMOAHUA hyHKUUU 3HOomenus
y nayueHmos ¢ MAI, M+£SE

contributed to an increase of the values of endothelial function
indicators, especially in OJBO class B and C. Thus, the level of en-
dothelin-1 in OJBO class B and C was 0.9+0.1 fmol/ml and 1.3#0.1
fmol/ml, respectively. The severity of endothelial damage was also
evidenced by a decrease in the level of NO in OJBO class B up to
21.3+2.1 umol/l and in class C — up to 16.8+1.4 umol/I. As a result
of the functional impairment the endothelium did not produce suf-
ficient amount of NO, while the production of cytokines increased,
leading to aggravation of the microcirculatory changes in the liver.
This was evidenced by a marked increase in the levels of pro-in-
flammatory cytokines (IL-6 — 128.2+7.3 pg/ml and 141.3+10.2 pg/m,
respectively, as well as TNFa — 106.5+2.7 pg/ml and 124.3+2.2 pg/ml,
respectively) and CDE: in OJBO class A — up to 6.2+0.2%/100 pl,
class B — 8.6+0.4%/100 pl and class C—12.8+2.1%/100 pl.

Our results showed that dysfunction of the vascular endo-
thelium progressed if the severity of OJBO increased, an infec-
tious agent was added, and LF developed, which was manifested
by increased production of vasoconstrictors (endothelin-1) and
adhesive molecules by the endothelium on the background of the
decreased level of NO, possessing vasodilating and antithrombin
properties.

The addition of cholangitis in OJBO contributed to a more
pronounced changes in the markers of endothelial dysfunction and
endotoxemia, leading to the development of LF (Table 2).

Thus, due to the development of acholia, translocation of
bacteria and endotoxemia in OJBO, as well as the development of

Table 1 Indicators of endothelial function in patients
with OJBO, M+SE

Taxkectb MXKAT / Severity of OJBO

Knacc A (n=28) Knacc B (n=20) Knacc C (n=20) p
Class A (n=28) Class B (n=20) Class C (n=20)
0.1-1.0 0.7+0.02 0.9+0.1 1.340.1
SHpoTenunH-1, dmonb/mn p,<0.001 p,<0.001 p,<0.001 <0.001
Endothelin-1, fmol/ml p,<0.01 p,<0.001 ’
p,<0.01
4.7+0.1 6.21£0.2 8.620.4 12.842.1
A3, %/100 mkn p,<0.001 p,<0.001 p,<0.001 <0.001
CDE, %/100 pl p,<0.001 p,<0.001 '
p,<0.05
37.2-87.2 24.8+1.2 21.3+2.1 16.8+1.4
OKcuna, a3oTa, MKMOJb/ N p,<0.05 p,<0.01 p,<0.001 <0.001
NO, umol/I p,>0.05 p,<0.001 ’
p,<0.05
88.2+6.3 89.7+7.11 80.5+7.0 52.6+4.5
Tpomb6omoaynuH, nr/mn p,>0.05 p,<0.01 p,<0.001 <0.001
Thrombomodulin, pg/ml p,<0.01 p,<0.001 ’
p,<0.001
0-7 74.7+8.2 128.2+7.3 141.3+10.2
WN-6, nr/mn p,<0.001 p,<0.001 p,<0.001 <0.001
IL-6, pg/ml p,<0.001 p,<0.001
p,<0.05
<8.1 67.512.1 106.5+2.7 124.3+2.2
®NOaq, nr/mn p,<0.001 p,<0.001 p,<0.001 <0.001
TNFa, pg/ml p,<0.001 p,<0.001 '
p,<0.001

Mpumeyanuna: p — CTaTUCTUYECKas 3HAYMMOCTb PasaMuMA NOKasaTeneit meay scemn rpynnamm 60abHbix (Mo H-kputepuio Kpyckana-Yonauca); p, — no cpasHeHmio ¢
TaKoBbIMU B HOPME, P, — MO CPABHEHWIO C TAKOBBIMMU Y 60nbHbIX MMKAT Knacca A; p, — N0 CPABHEHWIO C TAKOBLIMU Y 60nbHbIX MMKAT Knacca B (pl—p3 - no U-kputepuio

MaHHa-YutHu)

Notes: p - statistical significance of the difference in indicators between all groups of patients (according to the Kruskal-Wallis H-test); p, — compared with normal group,
p, — compared with patients with OBJO class A; p, — compared with patients with class B OBJO (p -p, — according to the Mann-Whitney U-test)
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NasuTe/bHbIX LMTOKMHOB (U1-6 — 128,2+7,3 nr/mn n 141,3+10,2 nr/
M/, COOTBETCTBEHHO, a Takxe ®HOo — 106,5+2,7 nr/mn n 124,3+2,2
nr/mn, cootsetctBeHHO) 1 LA3: npu Taxectn MMKAI Knacca A — oo
6,2+0,2%/100 mKn, kKnacca B — o 8,6+0,4%/100 mkn 1 knacca C — 10
12,842,1x%/100 mKA.

[MonyyeHHble Hamu pe3ynbTaTbl MOKA3anW, YTO HapylueHue
OYHKUMM 3HAOTENNA COCYLOB NPOrpeccupyeT npu ycyrybaeHun cre-
nenn Taxectn MM, npucoegyHeHUU WHPEKLMOHHOMO areHTa
BO3HMKHOBeHMM [H, KoTopas nposiBAAeTCA NOBbILWEHHOW BblpaboT-
KOV 3HA0TENMANbHOW TKaHbIO Ba3OKOHCTPUKTOPHBIX BELLECTB (3HA0-
TenunH-1) v agresvBHbIX MONEKYN Ha GoHe ymeHbLueHus yposHs NO,
KOTopblii 06M1aZaeT Ba3oAMNATUPYIOWMMM U aHTUTPOMOMHOBbLIMMU
CBOMCTBAMM.

MpucoeauHeHune xonaHruta npu MK cnocobcTeoBano bonee
BbIPa¥KEHHOMY M3MEHEHMIO NOKa3aTeNel MapKEPOB IHAOTENNANBHOW
AMCHYHKLMM U SHAOTOKCEMMUM, NPUBOJALLMX K pa3suTuio MH (Taba. 2).

Takum obpasom, BcreacTsue passutva npu MMAI axonuu,
TPaHCAOKaUMM BaKkTepuii U SHAOTOKCEMMU, @ TaKKe pa3suTnaA MH u
XONaHrUTa, YPOBEHb MAPKEPOB SHAOTOKCEMUM B 3HAUYUTE/IbHOM CTe-
MeHW MOBbIWANCA B NEPUPEPMYECKOI KPOBM M NMPEBOCXOANA aHANO0-
rMYHble NOKasaTtenw B rpynne 60bHbIx MM 63 ocnoxHeHui. Tak,
ypoBeHb MCM vy 60onbHbIx ¢ MK 1 MH coctasun 0,973+0,68 yco.
ef, a npu Hannymm xonanruta —0,1274+0,7 ycn.en, yposHu K cocta-
suan 1,58+0,17 mmonb/mn nnasmel 1 1,97+0,10 mmonb/mn nnasmel,
MJIA - 3,9+0,12 1 4,810,16 HMO/Ib/MA NAa3Mbl COOTBETCTBEHHO. 3Ha-
YUTENbHO MOBbILEHHbIM OKa3ancA ypoBeHb CPB, KoTopbIn gocTuran
104,4+4,2 mr/n v 158,2+7,2 Mr/n, COOTBETCTBEHHO.

Mporpeccuposanve MM/, sHOOTOKCEMUM, A TaKKe HapyLle-
HUI NEYEHOUHOW remoaMHaMMKM cnocobCcTBOBaNO, C OAHON CTOpO-
Hbl, YCUNEHWUIO JIOKAIbHOMO CUMHTE3a LIMTOKMHOB. C ApYroi CTOPOHBI,
NPy HaNMYMM THOMHO-BOCMANIUTENbHBIX MPOLLECCOB BO BHYTPUNEYE-
HOYHBIX KENYHbIX NPOTOKaxX U bunnapHoi runepTeHsnn PNOa akTH-
BM3MPOBA/ 3HAOTENMOUMTbI NMEYEHOUHbIX COCYAOB, CNOCOHCTBOBAN
MOBbILEHHOMY BbIXOZY Ha MX NOBEPXHOCTb MONEKY/T MEXKKIETOUHOM
W COCYAMCTO-KNETOYHOW aZre3nu v ABANCA NYCKOBbIM GpaKTOPOM Lin-
TOKMHOBOTO Kackaza. B pe3ynbrate aToro npomncxoanno nosbieHHoe
dopmmpoBaHME aKTUBHbIX GOPM KMUCNOPOAR, CNocobCTBOBABLUMX
BMECTE C KENYHBIMMW KMCNOTAaMM IOKAIbHOMY NMOBPEKAEHUIO NEYEHMN.

BblparKeHHble M MPOrpeccupylowMe HapyweHUs NeYeHOYHOW
remogMHAMMKM M 3HAOTOKCMHOBAA arpeccus B nocnegytolem cno-
COOCTBOBA/IM BO3HMKHOBEHMIO AUCOYHKLIMM SHAOTENMSA Y STOMO KOH-
TUHreHTa 60NbHbIX. B pe3ynbTate BO3HMKHOBEHUA AMCHYHKLMM SHA0-
Tenuay 6onbHbIXx MMKAT, ocnokHEHHOM MH 1 X0NaHIMTOM, OTMEYaNoch
3HaYUTENbHOE NOoBbIWeHWe nokasaTenen U3 ao 8,4+0,1%/100 mkn n
13,9+1,2%/100 MKA, COOTBETCTBEHHO. [pyrMM 3HAYMMbIM HaKTOPOM
nospexaeHnsa aHgotenua npu MKl aBnAeTca nosbiweHMe YPOBHA
sHaoTenuHa-1, gocturasiwero 1,2+0,07 dpmonb/mn v 1,4+0,05 dmonb/
MJ1, MPUYKHOW YeMy ABNANACL aKTMBaLMsA cBOOOAHbIX pagmKanos. C
[pYroi CTOPOHbI, MeaUaTopbl KNETOYHOro MmMmyHuTeTa (PNOa n U/-
6) CNOCOBHbI MHAYLMPOBATL aNoNTO3 3HAOTENIMOLMTOB.

[MoKka3aTenn OCHOBHOrO TpUrrepa MaTo/N0rMYecKoro npouecca
— 3HJOTE/IMANBHOTO 3HAOTOKCMHA TPaMoTpPULATENbHBIX BaKTepuit y
naupeHToB ¢ MXAT, ocnoxHEHHOM MH 1 OCTPbIM XONaHTUTOM, Npe-
BbILUA/IM MOKa3aTesiM HopMbl Ha 280-318 E3/mn. Y HabnogasLumxca
60/IbHbIX OTMEYANOCh CHUMKEHME YPOBHA OKcMAa asota Ao 19,2+1,3
MKMO/b/N ¥ 16,4+1,4 MKMOAb/A M ypoBHA TpombBOMOAy/IMHA [0
78,615,4 nr/mn n 53,4+4,3 nr/mn, cootBetcTBeHHO. MpK pacnpocTpa-
HEHHOM noBpexaeHun sHgoTenna npu MKAN, ocnoxHEHHOM MH n
XONaHIUTOM, 3HAuYWUTENbHO YMEHbLUANach BbipaboTKa paccnabnsto-
wiero aHgoTenui daktopa (NO) M NpocTaumMKAMHA, B pesyabTaTe Yero
NPOUCXOAMIN 3HAYUTENbHBIV CMa3M Nepudepuyecknx cocyaos, oc-
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LF and cholangitis, the level of endotoxemia markers significantly
increased in the peripheral blood and exceeded similar indicators
in the group of patients with OJBO without complications. Thus,
the level of MM in patients with OJBO and LF was 0.973+0.68 units,
and in the presence of cholangitis — 0.1274+0.7 units, DC levels
were 1.58+0.17 mmol/ml of serum and 1.97+0.10 mmol/ml of se-
rum, MDA — 3.9+0.12 and 4.8%0.16 nmol/ml of serum, respective-
ly. The level of CRP was significantly increased, reaching 104.4+4.2
mg/l and 158.217.2 mg/|, respectively.

The progression of OJBO, endotoxemia, and hepatic hemody-
namic disorders contributed, on the one hand, to increased local
cytokine synthesis; on the other hand — in the presence of puru-
lent-inflammatory processes in the intrahepatic bile ducts and bil-
iary hypertension, TNFa activated the endotheliocytes of the he-
patic vessels, promoted an increased release of intercellular and
vascular-cellular adhesion molecules to their surface, and was a
triggering factor for the cytokine cascade. As a result, there was an
increased formation of reactive oxygen species, which, together
with bile acids, contributed to local damage of the liver.

Severe and progressive disorders of hepatic hemodynamics
and ET aggression subsequently contributed to the occurrence
of endothelial dysfunction in this group of patients. As a result
of the development of endothelial dysfunction in patients with
0JBO complicated by LF and cholangitis, there was a significant
increase in CDE values up to 8.4+0.1%/ul and 13.9+1.2%/yl, re-
spectively. Another significant factor of endothelial damage in
0JBO was an increase in the level of endothelin-1, which reached
1.2+0.07 fmol/ml and 1.4+0.05 fmol/ml, being caused by the ac-
tivation of free radicals. On the other hand, mediators of cellular
immunity (TNFa and IL-6) were able to induce apoptosis of endo-
theliocytes.

The indicators of the main trigger of the pathological process
— endothelial ET of gram-negative bacteria in patients with OJBO
complicated by LF and acute cholangitis, exceeded the normal val-
ues by 280-318 EU/ml. The observed patients showed a decrease
in the level of NO to 19.2+1.3 umol/l and 16.4+1.4 pumol/I and
thrombomodulin — to 78.615.4 pg/ml and 53.4+4.3 pg/ml, respec-
tively. With widespread damage to the endothelium in OJBO com-
plicated by LF and cholangitis, the production of endothelial relax-
ing factor (NO) and prostacyclin significantly decreased, resulting in
a pronounced spasm of peripheral vessels, their reduced resistant
ability to thrombosis, increased platelet aggregation, increased ac-
tivity of vascular-platelet hemostatic mechanisms and pathological
changes in blood rheology.

The dysfunction of the endothelium, which arose in OJBO com-
plicated by LF and cholangitis, was accompanied by even more pro-
nounced circulatory disorders in the portal vein system (Table 3).

Thus, the progression of obstructive jaundice and LF was
accompanied by an increase in the diameter of the portal vein,
as well as linear and volumetric blood flow velocities, which in-
dicated an impairment of hepatic circulation in patients of this
category.

Thus, parameters of blood flow in the portal vein and markers
of endothelial function in patients with OJBO could be attributed
to one of the prognostic criteria for the development of LF and the
addition of cholangitis in OJBO.

On the basis of the studies conducted in the clinic, a new con-
cept of the pathogenesis of LF in OJBO has been developed (Fig.).

According to the proposed concept, benign obstruction of the
bile ducts, as a rule, is accompanied by cholestasis, acholia and an
increased content of LPO products in blood. Further progression of
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Tabauya 2 [lokazamenu Mapképos 3HAoMenuanbHoU OUCHYHKUUU U Table 2 Indicators of endothelial dysfunction and endotoxemia in
sHOomoKcemuu y 6onbHbix MMAL, ocnoxHéRHoU [TH u xonaHaumom, M+SE patients with OJBO complicated by LF and cholangitis, M+SE
PedepeHcHble MMXAT + rHoMHbI’
Mokasartenb 3HaueHus MXAr (n=28) MXAr + NH (n=20) XONaHruT (n=20)
Index Reference OBJO (n=28) OBJO + LF (n=20) OBJO + purulent P
values cholangitis (n=20)
0.372+0.3 0.624+0.5 0.973+0.68 0.1274+0.7
MCM, ycn.epq, p,<0.05 p,<0.001 p,<0.001 <0.001
MM, conditional units p,<0.05 p,<0.01 ’
p,<0.05
1.5+0.05 1.32+0.12 1.58+0.17 1.97+0.10
[OK, Mmonb/mn nnasmbl p,>0.05 p,>0.05 p,<0.001 <0.01
DC, mmol/ml of serum p,>0.05 p,<0.001 ’
p,<0.05
2.24+0.01 3.740.11 3.940.12 4.810.16
MAA, HMOb/MA NAa3mbl p,<0.001 p,<0.001 p,<0.001 <0.001
MDA, nmol/ml of serum p,>0.05 p,<0.001 ’
p,<0.001
0.9+0.03 31.2+1.8 104.414.2 158.2+7.2
CPB, mg/I p,<0.001 p1<0.001 p,<0.001 <0.001
CRP, mg/I p2<0.001 p,<0.001
p,<0.001
<8.1 39.4+1.8 43.7+2.1 65.3+3.4
®NOa, nr/mn p,<0.001 p,<0.001 p,<0.001 <0.001
TNFa, pg/ml p,<0.05 p,<0.001
p,<0.001
VILE, 0-7 128.2+7.3 149.4+8.4 162.03+9.1
L6, e/l p,<0.001 p,<0.001 p,<0.001 <0.001
' p,<0.001 p,<0.001 p,<0.001
0.5-2.2 1.8+0.02 2.1+0.03 2.5+0.02
J1aKkTaT KpoBU, MMOb/N p,<0.001 p,<0.001 p,<0.001 <0.001
Blood lactate, mmol/I p,<0.001 p,<0.001 ’
p,<0.001
0.5-0.04 0.9+0.02 1.2+0.07 1.4+0.05
3HaoTenunH-1, dmonb/mn p,<0.001 p,<0.001 p,<0.001 <0.001
Endothelin-1, fmol/ml p,<0.001 p,<0.001 ’
p,<0.05
4.7+0.1 6.1+0.04 8.4+0.1 13.9+1.2
a3, %/100 mkn p,<0.001 p,<0.001 <0.001
CDE, %/100 pl p,<0.001 p,<0.001
p,<0.001
2.0-8.0 170.1+6.3 280.4+5.3 318.2+8.1
SHOOTOKCKH, E3/Mmn p,<0.001 p,<0.001 p,<0.001 <0.001
Endotoxin, EU/ml p,<0.001 p,<0.001 ’
p,<0.001
37.2-87.2 24.8+1.2 19.241.3 16.411.4
OKcua, a3oTa, MKMOAb/ N p,<0.05 p,<0.001 p,<0.001 <0.001
NO, umol/I p,<0.001 p,<0.001 ’
p,>0.05
2.39-7.9 89.746.2 78.615.4 53.4+4.3
Tpomb6omoaynuH, nr/mn p,>0.05 p,<0.001 p,<0.001 <0.001
Thrombomodulin, pg/ml p,<0.001 p,<0.001 ’
p,<0.001

TpuUMmeyaHua: p — CTaTUCTUYECKAA 3HAYUMOCTb Pa3NNINA NOKasaTenelt Mexay Bcemm rpynnamn 6onbHbIx (no H-kputepuio Kpyckana-Yonnuca); p, — no cpasHeHuio ¢ Ta-
KOBbIMW B HOPME, P, — MO CPABHEHWMIO C TAKOBLIMU B rpynne 60nbHbIX ¢ MMKAT; p, — N0 CPaBHEHWIO C TaKOBbIMM B rpynne 60nbHbIX ¢ MKAT + MH (pl-p3 - no U-kputepuio

MaHHa-YuTHm)

Notes: p - statistical significance of the difference in indicators between all groups of patients (according to the Kruskal-Wallis H-test); p, — compared with normal values,
p, — compared with OJBO group; p, — compared with OJBO+LF (p -p, - according to the Mann-Whitney U-test)

nabneHne MX pesnCTeHTHOW cmocobHocTM K TpomboobpasosaHuto,  biliary hypertension and translocation of bacteria contribute to im-
yBenuyeHve TPoMBOOLMTapHON arperaLmm, yCMaMBanauch aktuBHocTb  paired hepatic circulation. Further development of events is due to
COCYAMCTO-TPOMBOLIMTAPHOTO remMoCTaTUYECKOro MexaHW3ma 1 nato-  impaired portal circulation, which contributes to a decrease in the

NI0rn4yeckme N3SMeHeHMA peonormm Kposu.

immunological reactivity of the body, severe endotoxemia, chang-
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Tabnuya 3 XapakmepucmuKka cOCMOAHUA BOPOMHO20 KPOBOOOPAUEHUS Table 3 Indicators of portal circulation in patients with
y nauueHmos ¢ MM/I, ocnoxHéHHol [MH u xonaHeumom, M#SE 0OJBO complicated by LF and cholangitis, M+SE
3p0poBble NauueHTbI €
MNMokasartenu nnua (n=20) MXAr+MH (n=20) NauueHTbl ¢ M¥Al+xonaHrutom (n=20)
Indicators Healthy group Patients with Patients with OJBO+cholangitis (n=20)
(n=20) 0OJBO+LF (n=20)
D nopTanbHOM BEHbI, CM 0.96+0.12 1.02+0.03 1.921+0.02 <0.001
Diameter of portal vein, cm p,>0.05 p,<0.001
CK,,., cm/cek 16.4+1.2 19.841.3 25.1+1.4 <0.001
V.., cm/s p,<0.05 p,<0.001
CK MA/MUH 1124+120 13214124 1647+140 <0.001
V,, ml/min p,<0.001 p,<0.001

MpuUMeyaHma: p — CTaTUCTUYECKan 3HAYMMOCTb Pa3NumMA NoKasaTenelt mexay rpynnamu 6onbHbix (no H-kputepuio Kpyckana-Yonnuca); p, — Npu cpaBHEHUM € TaKOBbIMM
B rpynne 340pOBbIX /UL, P, — MO CPABHEHMIO C TAKOBbIMY B rpynne 60nbHbIX ¢ MMAM+MH (no U-kputeputo MaHHa-YuTHu), CK .. — IMHEHaA CKOPOCTb KPOBOTOKA, CRs—
061EMHasA CKOPOCTb KPOBOTOKa

Notes: p — statistical significance of the difference in indicators between groups of patients (according to the Kruskal-Wallis H-test); p, — when compared with healthy
individuals, p, — compared with OJBO+LF (according to the Mann-Whitney U-test); V, - linear blood flow velocity; V - volumetric blood flow velocity

vol

BosHuKwas npu MXKAT, ocnoxkHéHHoi MH v xonaHrutom, anc-  es in hemostasis, and an increase in the level of cytokines in blood.
GYHKLMA SHA0TENNA CONPOBOXKAANACh eLlLé bonee BbipaxkeHHbIMU HAa-  The above changes ultimately lead to endothelial dysfunction and
PYLWEHMAMM KPOBOODPALLEHMA B CUCTEME BOPOTHOI BeHbI (Tabn. 3). the development of LF.

Puc. Cxema namozeHe3sa 1H npu MMAM

Fig. Scheme of the pathogenesis of LF in 0JBO MHKAr
0JBO
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Cholestasis Acholia

MoBblleHWEe YPOBHA
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Increased level of LPO
products KonoHusauma MMKpoboB ¢
TpaHcnoKauueln
Colonization of microbes with
translocation

BununapHan runepreHsus
Biliary hypertension

HapyLeHue KpoBoOb6paLLeHMA B NeYeHn

Circulatory disorders in the liver

NmmyHonornyeckui SHAOTOKCMKO3 U1 MoBblweHne HapyleHve permoHapHoro
ancbanaxc 3HAO0TOKCEMUA LMTOKUMHOB B KPOBU remocrasa
Immunological ReeEh . . . .
dicbal & Endotoxicosis and Cytokines increase Impairment of regional
Isbalance endotoxemia in blood hemostasis

SHaoTennanbHaa AMchyHKUMA

Endothelial dysfunction

NEYEHOYHAA HEQOCTATOYHOCTb

LIVER FAILURE
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TaKk, nporpeccupoBaHue MexaHu4eckon xentyxu u MH conpo-
BOMA2/10Cb YBENNYEHWEM IMAaMETPA NMOPTa/IbHON BEHbI, @ TaKXKe Nn-
HeWHOM 1 06BbEMHOW CKOPOCTEW KPOBOTOKA, YTO CBUAETENLCTBOBANO
0 HapylleHUN MEYEHOYHOTO KPOBOODPALLEHMA Y BOMbHBIX AaHHON
KaTeropuu.

Takum 06pa3om, NoKasaTesM KPOBOTOKAa B BOPOTHOM BEHE U
MapKEépbl 3HAOTeNMANbHOM QYHKUMKM Y naumeHToB ¢ MO MoXHO
OTHECTU K OJHWM M3 MPOTHOCTMYECKMX KpuTepues pa3sutua MH u
npucoeguHeHna xonaHrmuta npyu MAKAT.

Ha ocHoBaHUW NpoBeAEHHbIX UCCEeA0BaHUIA B KIMHUKe pa3pa-
60TaHa HoBas KoHUenuua natoreHesa MH npu MMKAT (puc.).

CornacHo pa3paboTaHHOW KoHUenuuu, [oBpoKayecTBEHHan
06CTPYKLMA KENUHBIX NPOTOKOB, KaK NPaBWU/O, CONPOBOXKAAETCA XO-
NecTa3om, axonnelt 1 NOBbILEHHbIM cofepkaHuem npoayktos M0/
B KpoBW. [anbHellee NporpeccupoBaHme BUANApHOIN rMnepTeH3um
W TPaHCOKaLMA BaKTepuid CnocoBCTBYIOT HAapyLIEHUIO NEYEHOUYHOMO
KpoBoObpalLeHus. [anbHelluee pa3BuUTUe COObITUI NPOUCXOANT 3a
CYET HapyLleHUs NOPTabHOMO KPoBOOGpaLLEHMA, YTO crnocobcTay-
€T CHWXEHWUIO MMMYHONOTUYECKON PEaKTUBHOCTU OpraHM3ma, Bbl-
Pa¥KeHHON 3HAOTOKCEMMM, M3MEHEHMIO MNOKasaTenei remocrasa, a
TaK¥Ke MOBbLILEHUIO YPOBHA LUTOKMHOB B KPOBU. YKasaHHble Bbllle
M3MEHEHWA B KOHEYHOM UTOre NPUBOAAT K AUCOYHKLMM SHAOTENMNA
1 passutuio MH.

OBCYXXAEHUE

Mpu MXAT, ocnoxHuBLENCA pa3BuTUeM XonaHmuTa 1 MH, Bos-
HUKAIOT Xonemusa 1 axonus. MNpu xonemmmn NPpouCXoauT paclunpeHune
COCYZ10B, YMeHbLUEeHWE UX Nepudepryeckoro CONPOTUBAEHNS, YrHe-
TeHne OYHKLUMOHANbHOW CMOCOBHOCTU PETUKYNIO3HA0TENNANbHOM
cuctembl. K uncny Hanbonee 3HaUMMbIX HEONArONPUATHBIX HaKTOPOB
NPV XONIEMUM OTHOCUTCA NMOBPEXAAIOLLEE BO3LENCTBUE KENUHDIX KMC-
NOT v cBA3AHHOW GopMbl BUANPYOUHA Ha SHAOTENMOLMTLI, YTO BEAET
K passuTUiO AMCHYHKLMM SHAOTENUA, BbI3bIBAA, TEM CaMblM, TPOM-
6ouUWTapHYIO arperawuuio, NoBblleHHOe GOPMMUPOBaHME CBODOLHbIX
paaMKanos, KOTOpble CMOCOBCTBYIOT PACLUIMPEHUIO COCYA0B, BO3HUK-
HOBEHWIO KOAryaonatmm M ApYrnx PaccTpoicTs, B pesy/braTe Yero
passwuBaeTtca MH [16].

Mo paaHHbIM Matoposa YX ¢ coasT. (2014) y 60AbHbIX € NaToNOrM-
el renaTobUNNapHOii 30HbI, OCIOKHEHHOM THOWHBIM XONAHTUTOM, B
pesysbTaTe NPUCOEAMHEHUA XONAHTUOTEHHOM UHPEKLMM U pa3BUTUA
MOPTa/bHON 3HAOTOKCEMUM HAbAIOLAETCA 3HAUUTENbHAA SHAOTOK-
CMHOBAA arpeccua 1 NoBbllEHHaA aKTUBHOCTb npoueccos MO/, uto
NPUBOAUT K Pa3BUTUIO SHAOTENMANIbHOW AUCOYHKLMM U OpraHHoOM
He0CTaTOYHOCTM. B CBA3M € 3TMM aBTOPbI CYMTAIOT, YTO, HApPAAY C Ae-
KOMMNpeccuen Xonenoxa, LenecoobpasHo B KOMNAEKCHOM /Ie4EHUU
NPUMEHATL BHYTPUMOPTAZIbHOE U UHTPaXoiefoXxeaibHOe BBEAEHME
CpeacTs, 06MafaoWMX aHTUIMMOKCAHTHBIMU M aHTUOKCUMAAHTHBIMM
CBOICTBaMM, KOTOpble CNOCODCTBYHOT OMTUMA/IbHON KOPPEKLMU SH-
[OTeNNaNbHOM GYHKLMM Y MALMEHTOB C THOMHBIM XONaHTUTOM, bna-
rofapa NoAaBieHMI0 aKTMBHOCTM npoueccoB MO/ M yMeHblIeHUO
BblPaXKEHHOCTM 3HA0TEHHOM MHTOKCUKaLMK [17].

B pabote BopuceHko BB (2015) npuBeaeHbl pe3ynbTaTbl KOM-
nnekcHoro obcnenosaHua 90 NALMEHTOB C MEXAHWUYECKOM XKENTyxoM,
OCTPbIM XONAHTUTOM M BUAMAPHBIM CENCMCOM, @ TaKKe OLLEHKM CTene-
HU TAXKECTU HapyLeHWa QyHKLMIA NeYeHu ¢ onpesaeneHem nokasare-
nen aMnugorpammbl. Y Bcex Habatogaemblx 601bHbIX ObIno BbIABAEHO
HapyLleHWne NeY&HOUHbIX GYHKLMI, BbIPaXKEHHOCTb KOTOPOTO BO MHO-
TOM 3aBMCeNa OT Pa3BUTMA TaKMX OCNOXKHEHMM, KaK OCTPbIV XONaHTUT
1 BUAMAPHBIV CENCUC, BO3HUKLLKX, B CBOKO OYepesb, BCIEACTBUE pPas-
BUTWA CMHAPOMA CUCTEMHOTO BOCMaAUTENbHOO oTeeTa [18].

DISCUSSION

In OJBO, complicated by cholangitis and LF, cholemia and
acholia may develop. Cholemia causes vasodilation, decreased pe-
ripheral resistance, and inhibition of the functional ability of the re-
ticuloendothelial system. Among the most significant adverse fac-
tors in cholemia is the damaging effect of bile acids and the bound
bilirubin on endotheliocytes, which leads to the development of
endothelial dysfunction, thereby causing platelet aggregation, in-
creased formation of free radicals, which contribute to vasodila-
tion, the incidence of coagulopathy and other disorders, resulting
in the development of LF [16].

According to Gayurov UKh et al (2014) in patients with hepa-
tobiliary pathology complicated by purulent cholangitis, as a result
of added cholangiogenic infection and development of portal en-
dotoxemia, significant ET aggression and increased activity of LPO
processes are observed, which leads to the development of endo-
thelial dysfunction and organ failure. In this regard, the authors be-
lieve that, along with decompression of the bile duct, it is advisable
to use intraportal and intracholedochal administration of drugs
with antihypoxant and antioxidant properties in complex treat-
ment, which contribute to the optimal correction of endothelial
function in patients with purulent cholangitis, due to the suppres-
sion of the activity of LPO and decreased severity of endogenous
intoxication [17].

Borisenko VB (2015) presents the results of a comprehensive
examination of 90 patients with obstructive jaundice, acute chol-
angitis and biliary sepsis, as well as an assessment of the severity of
liver dysfunction with the determination of lipidogram parameters.
All observed patients were found to have impaired hepatic func-
tions, the severity of which largely depended on the development
of such complications as acute cholangitis and biliary sepsis, which,
in turn, arose as a result of the development of the systemic in-
flammatory response syndrome [18].

In our opinion, acholia plays a role in the development of
endothelial dysfunction in OJBO, contributing to the active repro-
duction of microorganisms in the intestine and their decay with
the formation of a large amount of ET. Further, getting through
the portal system to the liver, ET and pro-inflammatory cytokines
penetrate into the systemic circulation, leading to the development
of endothelial dysfunction. If purulent cholangitis is added to the
0JBO, the situation becomes critical.

Hemodynamic disorders that occur in the liver and its vessels,
diagnosed before surgery using Doppler sonography, also indicate
an impairment of the function of the vascular endothelium in the
liver and the development of LF in OJBO.

CONCLUSION

Thus, benign obstruction of the bile ducts is accompanied by
cholestasis, acholia and translocation of bacteria, which contribute
to impaired hepatic circulation with hypoxia and endogenous in-
toxication, leading to the development of endothelial dysfunction,
which is the main pathogenetic factor in the development of LF in
patients with mechanical benign jaundice.
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Ha Haw B3rag, B pa3sutum gucdyHKLmMM aHgoTenmna npyu MO
HEMa/I0BaKHOE 3Ha4YEHWE UMEET axonus, CocobCTBYIOLLAA aKTUBHO-
My Pa3MHOMEHUI0 MUKPOOPraHW3MOB B KULIEYHWMKE U UX pacnagy C
06pa3oBaHVem 60/bLLIOTO KOMYECTBA SHAOTOKCUHA. B fanbHeliwem,
nonazas no nopTanbHOMN CUCTEME B NeYeHb, SHAOTOKCMHbI U NMPOBOC-
ManuTebHbIE LIUTOKMHbI MPOHUKAIOT B CUCTEMHOE KPOBOODbpaLLEHME,
Np1BOAA K Pa3BUTUIO SHAOTENNANBHOM AnchYHKLMK. B cnyyae npuco-
epnHenna K MKAT ewé v rHOMHOTO XONaHTUTa, CUTYaLMA CTaHOBUTCA
KPUTUYECKOWA.

[emofMHaMMYecKne HapyLeHs, BO3HUKAKOLWME B NeYeHn n eé
cocygax, AMarHocTMpyemble f0 onepaumm ¢ NOMOLLbIO Aonnaeporpa-
duK, TakKe CBMAETENbCTBYIOT O HapyWeHUU GYHKLMM COCYAMCTOro
3HA0TeNuA B neveHu n passutium MH npu MXKAT

3AKNIOYEHMUE

Takum 06pasom, fobpoKayecTBeHHas OBCTPYKLMA KENYHbIX
MPOTOKOB COMPOBOXAAETCA XONIECTa30M, axoNMeit 1 TpaHC/IoKaumen
BaKTepwii, KoTopble CNOCOBCTBYIOT HAapYLLEHUIO NEYEHOUHOTO KPOBO-
06palLeHns C ABNEHUAMM TMMOKCUM WM SHAOTEHHON MHTOKCHMKAaLMK,
NPUBOAALLME K PA3BUTMIO SHAOTENNANBLHON AUCOYHKLUM, ABAAIOLLEN-
CAA OCHOBHbIM MaTOreHeTMYECKUM HaKTOPOM Pa3sBUTUA MEYEHOUHOM
HEeLOCTaTOYHOCTM Y NALMEHTOB C MEXaHMYECKOM KenTyxoi Aobpoka-
YEeCTBEHHOrO reHesa.
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