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IHJIOTeHHAsT MHTOKCUKAIMST KaK THIIOBO TATOJOTHYECKUA TIPpoIlece OblIa M OCTAeTCsl OJHOI M3 KJIOYEBBIX
pobIieM BO BeeX 00JIaCTsIX MEUIMHBI, 1, IPEKie BCEro B peaHnMarosorui. HakorieHne sHA0TeHHBIX TOKCHYe-
CKHX BEIIECTB SBJISIETCS] HEOTHEMJIEMBIM KOMIIOHEHTOM JIIOOOTO KPUTHYECKOTO COCTOSTHUS U COMTPOBOYKAAET TSIXKe-
JIYIO TPAaBMY, TeHepain30BaHHbIe MH(MEKIUH, IeCTPYKTUBHbIE 32a00J1€BaHSI TI0JIOCTHBIX OPraHoB. YTpara GyHKIUN
JETOKCUKAIIMOHHBIX CHCTEM IPU TIOJHOPTaHHOIN HEOCTATOYHOCTH BJIeYeT 3a cO00iT IPOrPecCUPOBAHUE IHIIOTOK-
CUKO3a 1 HapylIeHue TPAHCIOPTa KUCJI0PO/a, B TOM YUCJIE U B CAMUX OpraHaX JIeTOKCUKAIIUM, TEM CaMbIM 3aMbl-
KaeTcst IOPOYHBII KPYT TaHATOTeHEe3a.

IHJIOTeHHAsT MHTOKCUKAINS — MYJbTHMCIUIIMHAPHAST TTPOGJIeMa, SBISTIONIAsCs 00IACTIO MHTEPECOB Pa3-
HbBIX HAIPABJIEHUN COBPEMEHHOU MEAUIUHCKON HAYKU, SKCIEPUMEHTAIBHON MaTo()u3noaoruu u OUOMeUIIH-
CKOI1 TexHosiornu. birarosaps aToMy B KIMHUYECKYIO TIPAKTUKY BHE/PSIOTCS HOBbIE 3 deKTUBHbIe MeTOIbI achde-
PEHTHOTO JiedeHVsI KpUTHYeCKUX coctosinuil. B Hayuno-ucciie1oBaTeibckoM HHCTUTYTE 00IIell peaHnMAaTOJIOTUI
um. B. A. Herosckoro PAMH (ubiie @ HKIT PP) na npoTskeHn MHOTHX JIET BE/IETCSI U3yYeHUe TEOPETUYECKUX
U [IPUKJIQJIHBIX BOIIPOCOB, HAIIPABJIEHHBIX HA PelieHre MpobJaeMbl 9HI0TOKCUKO3a. B nipeacTaBieHHoM 0030pe Mbl
nocrapaauch 0600UIUTh OCHOBHBIE PE3YJIbTATHI AEATEIBHOCTU VIHCTUTYTA B JAHHOM HAllPaBJICHUH.

Kumouesvie crosa: sndozennas unmoxcuxauust, s3¢ppepenmmoe ievenue; 0emokcurkayust

Endogenous intoxication as a typical pathological process has always been one of the key issues in all areas of
medicine, especially in intensive care. Accumulation of endogenous toxic substances is an integral component of
any critical condition. It accompanies severe trauma, generalized infections and destructive diseases of the cavity
organs. The loss of the function of detoxification systems in multi-organ failure causes the progression of endoto-
xicosis and the disruption of oxygen transport (in the organs of detoxification as well), hence closing the vicious
cycle of thanatogenesis.

Endogenous intoxication is a multidisciplinary problem being a matter of interest in different areas of modern
medical science, experimental pathophysiology and biomedical technology. As a result new effective methods of ef-
ferent treatments of critical conditions are introduced into clinical practice. For many years theoretical and appli-
ed issues aimed at solving the problem of endotoxicosis have been the focus of studies in the V. A. Negovsky Rese-
arch Institute of General Reanimatology of the Russian Academy of Medical Sciences (now the Federal Research
and Clinical Center of Intensive Care Medicine and Rehabilitology). In the presented review we have tried to ge-
neralize the main results of the Institute's activities in this direction.
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BBenenne

B cepe nHTEPECOB TOKCUKOJIOTUN KaK CaMO-
CTOATEJILHOTO Pa3iesia PeaHuMAaTOJOTUH JIEKUT JIeii-

Introduction

The action of toxic substances that enter the
organism exogenously is studied in toxicology as an
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CTBUE TOKCHYECKUX BEIECTB, MOCTYTAIONNX JK30-
reHHbIM ITyTeM. COBpeMEeHHAs TOKCUKOJIOTHS PACIIO-
JlaraeT MHOTOYMCJICHHBIMU JTAaHHBIMU O TOKCUKOKH-
HETUKE W MEXaHU3MaX 3JK30TCHHBIX OTPABJICHUH,
6uotpaHchOpPMAIINU SIIOB U UX dJUMUHAIUU. Paspa-
6oTaHa 1oAPOOHAsA KaacCUDUKAIMA OTPABJISIONINX
BEIECTB M aJTOPUTMBI JieUeOHBIX MEPONPUITUN B
3aBUCUMOCTH OT UX (PU3UKO-XUMUUECKIX CBOWCTB U
MyTel MOCTYTIeHN. JHOTCHHAs MWHTOKCUKAIUSA U
O ceil JIeHDb SIBJISIETCST HEPa3PEIIeHHON TPOOIEMOIL.
OjHUM U3 TIEPBBIX OIBITOB OOCYKIEHUS BO3MOKHO-
CTU JIMATHOCTUKYU W JICUCHUS SHIOTCHHONW WHTOKCH-
Kl SgBUJICS MEKJIYHAPOAHON CHUMIIO3UYM, IIPO-
mepmmii 8 1994 roxy 8 Canxr-IlerepOypre mom oj-
HOMMEHHBIM HasBanueM. Ilox sHIOTeHHON NHTOKCH-
Kalyeil TTOHUMAJOCh HAKOIJIEHWE B JKUIKOCTHBIX
KOMITADTMEHTAX KOHEUHBIX WJIHM TTPOMEKYTOUHBIX
MIPOLYKTOB HOPMAJIBHOTO MJIM U3BPANIEHHOTO MeTa-
6oJsin3Ma, PUBOJIAIIEE K HAPYIIEHUIO CHAYala Ce-
nupudeckoii, a 3aTeM Hecnerubudeckoit GyHKINN
KJIETOK. JIT060€ KPUTUIECKOE COCTOSTHUE COTTPOBOIK-
JIAeTCsT HAKOIIJIEHMEM TOKCUYECKUX BEIIECTB B GOJIb-
[IeM WU MEHbBIIEM KOJIMYEeCTBE, YTO BLI3LIBACT I10-
BpEK/IEHNE KJETOYHBIX MeMOpaH, PaccTpoiicTBO
BHYTPUKJIETOUHOTO MeTabosu3Ma, pasoliieHne
okucsienus 1 (pocHopunmpoBaHusa B MUTOXOH/IPUSIX,
1 B KOHEYHOM WTOTe IIPUBOJIUT K TKaHEBOH (TUCTO-
TOKCUYECKON ) TUIoKcuu. Kak MpaBuIoO MHTOKCUKA-
Mg HAYWHAET UTPATh BEAYIIYIO POJib B MATOTeHe3e
MHOTHX CHCTEMHBIX 3a00JI€EBAaHUN, TSKETOW MH(DEK-
[[UM WJIH COYETAHHOI TPABMBI, TIO3TOMY pa3padoTKa
KoMILIeKca 3(MGhEpPeHTHBIX METO/OB JieUeHUsS Tpu
KPUTUYECKUX COCTOSHUSX SABJISACTCS OJHON U3 PUO-
PUTETHBIX HANPABJIECHUN B HAYYHO-UCCIEOBATEIb-
ckoit negrenbrocr HU obiieil peaHMMaToI0r K
um. B. A. Herosckoro, B jabOpaTOpuu TUIIOKCUH
KPUTUYECKUX COCTOSHUI MOJ[ PYKOBOACTBOM UJI.-
kopp. PAMH B. B. Moposa. PegysibraTom fesitesb-
HOCTU HAYYHBIX COTPYIHHKOB JIAOOPAaTOPUU 3a I0-
CJIeJIHIE TOJBI CTAJIO TEOPETHIECKOe 0OOCHOBAHME U
KJIMHUYECKOE BHEJIPEHUE 3KCTPAKOPIIOPAIBHOTO
JIEYEHUS CeTICUCa, OIPe/esieH aJTOPUTM TIPUMEHe-
Hug 3 PEPEHTHBIX METOOB TIPU TSKETION COUeTaH-
noit tpaBme (TCT), cchopmyamMpoBaHbl MPUHITUIIBI
MEIMKAMEHTO3HOU HedPOINPOTEKIINN U PaHHETro
IIPUMEHEHNS 3aMeCTUTEIbHOH TOUeYHOH 1 IleueHou-
HOHW Tepanmmy NPU KPUTHYECKUX cOCTosHUAX. Ha-
YVUHbIC M3BICKAHWSA B 9TOM HAIPABICHUM ITPOIOJI-
JKafoTes, uaydaercss 3MGEKTUBHOCTbD BBICOKO- U
CBEPXIIPOHUIIAEMBIX MeMOpaH I TeMOIUATN3a
(I'1) u remognadpuaptpanun (I/IMD), cemeKTUBHBIX
U KOMOMHUPOBAHHBIX METOJUK (CENEKTUBHAST TEMO-
copOIMsT JIUTIONIOJINCAXapy/ia, UCKYCCTBEHHAs Tie-
YeHb, TeAPUH-UHAYIIMPOBAHHBIH Juniadepes u 1p.).

Nurokcukanus: neduHunus, Kiaccuduka-
musi, MexauusMmbl. Jluccepraiontast paboTa UiL.-
kopp. PAH Buxropa Bacuibesnua Moposa [1] mo-
cBsitieHa (hyHIaMEHTaIbHOI 1mpobiieMe — KOpPpPEeK-

independent section of resuscitation. Modern toxi-
cology has numerous data on the toxicokinetics and
mechanisms of exogenous poisoning, biotransforma-
tion of poisons and their elimination. A detailed clas-
sification of toxic substances and algorithms of cura-
tive interventions has been developed depending on
their physical and chemical properties and routes of
entry. To the present time endogenous intoxication
has been an unresolved problem. An international
symposium held in 1994 in St. Petersburg was one of
the first exercises in the possibility of diagnosis and
treatment of endogenous intoxication. Endogenous
intoxication was determined as the accumulation of
the final or intermediate products of normal or per-
verse metabolism in the fluid compartments resul-
ting in a disruption of the specific and later the non-
specific cell function. Any critical condition is ac-
companied by the accumulation of toxic substances
in greater or lesser amounts, which causes damage to
cell membranes, an intracellular metabolism disor-
der, an uncoupling of oxidation and phosphorylation
in the mitochondria with the ultimate outcome
being tissue (histotoxic!) hypoxia. As a rule, the in-
toxication has become a key factor in the pathogene-
sis of many systemic diseases, severe infection and
combined trauma. Development of a complex of effe-
rent treatment methods in critical conditions rema-
ins the one of the priority areas in the research acti-
vities of the V. A. Negovsky Research Institute of Ge-
neral Reanimatology (in the Laboratory of Hypoxia
in Critical Conditions under the guidance of V.V.
Moroz, a Corresponding Member of the RAMS).
The activity of the Laboratory's scientists in recent
years has resulted in a theoretical substantiation and
clinical implementation of the extracorporeal trea-
tment of sepsis, the algorithm for the use of efferent
methods in severe combined trauma (SCT), princip-
les for the drug nephroprotection and the early use of
renal and hepatic replacement therapy in critical ill-
ness. There are ongoing studies in following areas:
the efficacy of highly permeable and superpermeable
membranes for hemodialysis (HD) and hemodiafilt-
ration (HDF), clinical studies that employ selective
and combined methods (selective hemosorption of li-
popolysaccharide, artificial liver, heparin-induced li-
papheresis, etc.).

Intoxication: definition, classification and
mechanisms. The subject of the doctoral thesis of
Victor Vasilyevich Moroz, a Corresponding Mem-
ber of the RAS [1] was the fundamental issue of
correcting hypoxia in critical conditions. For the
first time the concepts of detoxification and disin-
toxication were clearly defined. Detoxification
should be understood as the removal of toxic sub-
stances from the body in an unchanged form. Di-
sintoxication involves their destruction in the
body to safer substances that are further elimina-
ted by natural organs of detoxification (primarily,
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1MUY TUTTOKCUU TIPU KPUTUUYECKUX COCTOSTHUSX. B Helt
BIIEPBBIE YETKO ObLIN OTIPe/eeHbl TIOHITHS eTOK-
CUKaIusa U Je3MHTOKCcuKarms. Ilox «metokcukanm-
efi» ciepyeT TOHUMATD y/aJeHne TOKCUYECKUX Be-
MIECTB U3 OPraHU3Ma B HEM3MEHHOM BU/JIE, K «/I€3WH-
TOKCUKAIUW» OTHOCUTCS pa3pylieHue UX HeTOCPesI-
CTBEHHO B opranuame 10 6oJjiee 6e3011aCHbIX BEIECTB
¢ TIOCTeIyIoNed sMMMUHAIINEeN eCTECTBEHHBIMU OP-
raHaMu JICTOKCUKAITUH, TIPEK/IE BCETO TOYKAMU 1 Tie-
yenbto. TeM He MeHee, HEOMHO3HAUHOCTh TEPMMHA
«TOKCHH» CO3/Ia€T B HAYYHBIX MTyOJUKAIMSIX TEPMU-
HOJIOTUYECKYIO Iy TAaHUILY, U KaK CHHOHUMBI UCTIOJTh-
3yeTcsl MHOKEeCTBO TTOHSITHI.

OrnipenesieHrie TepMUHA «dHIOTEHHBIE TOKCUYE-
ckue cybcranmuny» (DTC) oxBaTbiBaeT MUPOKUI
CIIEKTP BEIECTB C MaCCON MOJIEKYJIbI OT O/{HOTO (Ka-
THOH BOJIOPO/IA) JI0 MUJLTUOHOB (TarTeHOBbIE OEJTKH )
[labTOH, U JUITH Majiasd 4acTb U3 HUX XUMHUYECKU
unaentuduimposana. [loaToMy MOKHO 3HAUUTENBHO
PaCIIUPUTH KPYT COCTOSHUH, TIOAAIAIONINX MO/ T10-
HATHE WHTOKCUKaIuu. Harmpumep, okcu Bogopoa,
T.€. BOJIa, — CTPYKTYPHBIH U (DYHKIIMOHATBHBIN KOM-
MOHEHT Ka)K/I0M KJIEeTKM, KOTOPBIN IpHU 3TOM IIpO-
SABJISIET <«TOKCHYECKHUE» CBOMCTBA, HAKAIJIUBASICH
IIPH 11€JIOM Psijie COCTOSTHUH (ocTpast oyedyHast HeJ0-
CTaTOYHOCTb, OTEK JIETKUX, TUIIEPBOJIEMUS, 3aCTOM-
Has cepieuHasi HeJIOCTATOYHOCTD, TUTIEPTUAPATAIIIS
IIpH JIETOYHOM TUTIepTeH3uH, aHacapka u ip.) Mcrou-
HuKOM DTC MOTyT CJIIYKUTH KaK COOCTBEHHDIE KJIET-
KW, TaK 1 MUKPOOPTaHU3MbBI — MATOTEHHbIE WJIH CHM-
6uonTHbBIE. TlociesHre B HOPME KOJOHU3UPYIOT
JKKT, serkue, MOUEBbBIIETTUTENbHBIE TIYTH U KOXKY.
3amaua, crogmagd nepel a¢hdepeHTHON MeTUuITnHOM,
CBOJIUTCSI K YIAJIEHUIO BENECTBA, U30BITOK KOTOPOTO
HapyliaeT HOPMJIbHOE TeyeHUe (DU3NOTOTUICCKUX
mpoieccoB. IIpu 3TOM ¢ TOUKHU 3peHUS TEXHOJIOTUU
VAQJICHUS COBEPIICHHO HE BaXKHO, CYIIECTBYET JIn
3TO BEIIECTBO B HOPME, MOCTYIHUJIO OHO U3BHE WJIU
SBUJIOCH TTPOLYKTOM U3BPAIllEHHOTO CUHTE3A.

[To mpeumyIecTBEHHOMY MYTH TOCTYIIJICHUS
IDTC B KPOBOTOK MOKHO BbIJIEJTUTH HECKOJIBKO MeXa-
HU3MOB WHTOKCUKAIIAH.

1) TIpomyKIMOHHbII MeXaHU3M — U30BITOUHOE
HOCTYIJIEHHE MPOLYKTOB HOPMAJIbHOTO METabO/In3-
Ma TIPU COXPAHHON (DYHKIIMK OPTraHOB 3JIUMUHAITIN.
ITpumep — HPOAYKIMOHHAST a30TEMUsST TIPU OEJIKO-
BOM KaTaboJin3Me Y OOJIbHBIX CEIICUCOM WUJIH TIPHU T5I-
JKeJION coueTaHHOHN TpaBMe.

2) Pe30pOIUOHHBIIT MEXaHU3M — TIOCTYILIe-
HUE B KPOBOTOK IIPOZYKTOB KJIETOYHOTO paciaja u3
ouara TKaHEBOU JIECTPYKIIUU WJIN TPOLYKTOB KU3-
HeJleATebHOCTH MUKpoopranusamoB. [Ipumep —
TPAaBMATUYECKUIN PabIOMUOJIN3 TIPU CUHIPOME JIJTH-
TEJTHHOTO C/IABJIEHUS, IECTPYKTUBHBIN MaHKPEATHUT.
Ocobast pa3HOBUIHOCTH — TPAHCJIOKAIUSI SHTOTOK-
CMHA MUKPOOPTAHU3MOB TIPU HECOCTOSTEIbHOCTU
THCTOTEMATHIECKUX OapbepoB (ab[OMUHATBHBIN
CETICHC MTPU TPETUYHOM HEPUTOHUTE).

kidney and liver). Nevertheless, the ambiguity of
the term «toxin» creates terminological confusion
in scientific publications, and many concepts are
used as synonyms.

The definition of the term «endogenous toxic
substances» (ETS) covers a broad range of substan-
ces with a molecule mass from one Dalton (hydrogen
cation) to millions Dalton (haptenic proteins), and
only a small fraction of them have been chemically
identified. Therefore, the range of conditions falling
under the concept of intoxication can be significant-
ly expanded. For example, hydrogen oxide (water) is
a structural and functional component of each cell,
which at the same time exhibits «toxic» properties
when accumulating in a number of conditions (acute
renal failure, pulmonary edema, hypervolemia, con-
gestive heart failure, hyperhydration in pulmonary
hypertension, anasarca, etc.). Both own cells and
microorganisms (pathogenic or symbiontic) can be
the source of ETS. The latter normally colonize the
gastrointestinal tract, lungs, urinary tract and skin.
The task facing efferent medicine is reduced to the
removal of a substance the excess of which disrupts
the normal course of physiological processes. At the
same time, as far as the removal technology is concer-
ned, it is not at all important whether this substance
is normal, has come from the outside or was a pro-
duct of a perverse synthesis.

There are several mechanisms of intoxication
identified by the primary route of ETS entering the
bloodstream:

1) The production mechanism: an excessive
supply of products of normal metabolism with the
function of elimination organs unimpaired, for exam-
ple, production azotemia in protein catabolism in pa-
tients with sepsis or in severe combined trauma.

2) The resorption mechanism: the entry into
the bloodstream of cellular decay products from a
source of tissue destruction or the products of vital
activity of microorganisms, for example, traumatic
rhabdomyolysis in long-term compression syndro-
me or destructive pancreatitis. The translocation of
endotoxin of microorganisms with insufficiency of
histohematological barriers (abdominal sepsis with
tertiary peritonitis) is a special variety of this mec-
hanism.

3) The reperfusion mechanism: products of un-
finished metabolism from tissues, which have been
subject to prolonged ischemia, enter the bloodstre-
am, for example, ischemic rhabdomyolysis in the
syndrome of positional compression, restoration of
blood circulation after successful resuscitation or
operations with artificial circulation;

4) The retention mechanism: a delay in excre-
tion of substances of any origin as a result of the fai-
lure of natural detoxification organs, for example, an
impairment of the nitrogen excretory function of
kidneys (uremia), obstructive jaundice, etc.
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3) Penepdysnonnblii MexaHusM — MOCTYTLIE-
HUE B KPOBOTOK IIPOJyKTOB HE3aBEPIIEHHOTO MeTa-
6oJM3Ma U3 TKaHeil, MOABEPruIuXcs JIUTeNbHOI
umemun. IlpumMep — uireMudecKuii pabroMuoJIu3
IIPU CUHPOME TO3UIMOHHOTO CABJICHUS, BOCCTA-
HOBJIEHHE KPOBOOOPAIIEHUST TTOCJIE YCIENTHOM pea-
HUMAI[IH, OTEPAIlMU ¢ UCKYCCTBEHHBIM KPOBOOOPa-
HIeHUEM;

4) PeTeHIIMOHHBIN MeXaHU3M — 3a/IeP>KKa BbI-
BeJICHUsI BEIECTB JIIOOOTO MPOUCXOKAEHUSI B pe-
3yJIbTaTe HECOCTOSATEJBHOCTU €CTECTBEHHBIX OpTa-
HOB zieTokcuKanuu. [Ipumep — HapyIieHne a30TBbI-
JIeTUTENbHON (DYHKITNY 1ToYeK (YpeMus ), MexXaHmye-
CKas JKeNTyxa u T.JI.

HeoOX0MUMBIM ~ YCJIOBUEM  JIJIsI  PA3BUTUS
0601 nHTOKCUKamu asigercd nonajganne DTC B
KPOBOTOK U X PACIPOCTPAHEHNE TI0 BOIHBIM CEKTO-
pam oprarmusma. O6bem pactpeneneaus ITC 3aBu-
CUT OT UX (DU3UKO-XUMHUUYECKUX CBOWCTB, TJIABHBIMU
13 KOTOPBIX ABJISAIOTCS MOJIEKYJIIpPHAS Macca ¥ BOJIO-
(3KMPO)-pacTBOPUMOCTD. ITU XAPAKTEPUCTUKHU SB-
JITIOTCST KJTIOUEBBIMU TIPU BBIOOPE METO/IOB DKCTPa-
KOPIIOPAJIbHOU JIETOKCUKAIIWU. Y CIOBHOU TPaHUIIEH
BEIECTB MAJION MOJIEKYJISIPHOU Macchl siBJisietcst 500
Jla — MpOHUILAEMOCTD KJIETOUYHBIX MeMOpaH. JTO BCe
MOJIEKYJIIPHBIN 3JIeMeHTbl (CM. TepUOUYecKyIo
tabsuity MeHjieieeBa), MOYeBUHA, KPEATUHWUH, TJI0-
K033, aMITHOKHUCJIOTBI. MeTO/IOM yCTpaHEeHUST HU3KO-
MOJIEKYJIIPHOIW MHTOKCUKAIIMK SIBJISETCH TEeMOJIMA-
sin3. CylecTByeT JIUIb O/{HA 9H/IOTEHHAs HU3KOMO-
JIEKYJISIpHAst MHTOKCUKAIIUA — ypeMuJecKasi, pa3Bu-
BaIOIASICS [IPX OCTPOU MJIM XPOHNYECKOH MouyedHon
HeJI0CTaTOYHOCTU. Bemrectsa, obusagaione 60J1b-
0N MOJICKYJIIPHOI Maccoi, gBJSIOTCSA TOJIUMepa-
MU Wi Oenkamu (IUPKYJUPYIOIIHE UMMYHHbBIE
KOMILJIEKCHI, IMMYHOTJIO0YJIMHBI, (DAKTOPBI CBEPTHI-
Banusi). Pasmep ux mosexys mpesbimaer 50—60
teic. [la. Ouu addexTnBHO yaandioTes miaazmade-
pesom. VX HaKoIIeHre XapaKTePHO I MHOTUX UM-
MYHONATOJIOTMYECKUX TTPOIIECCOB, OJHAKO B PEAHMU-
MaTOJIOTUU HTH BEIeCTBA HE UTPAIOT CYIIECTBEHHOM
posm. Hakoser, camast GoJibliiast TPYIIa COeMHE-
HUI — BelllecTBa «Cpe/Hel MOJIeKYJISIPHOM MacChbl» ¢
pasmepom mosiekyrbt ot 0,5 1o 50 Teic. Jla. Xumiye-
CKMIT cocTaB MoJieKkyJt cpesineli maccsl (MCM) Bech-
Ma HEOJTHOPOJIEH U OObEIUHSIET TETEPOTEHHYO TPYTI-
my BemecTB. Cio/la MOMAAIOT PETYIATOPHBIE TOPMO-
HbI, OUOAKTUBHbBIE MENTH/IbI, HE3aBEPIIEHHbBIE TPO-
JYKTBI pas3pylieHust GakTepUaibHBIX KJIETOK, GENTKO-
BOTO KaTaboJIM3Ma U ayToJin3a, MUorjaoouH. VIMeHHO
Cpe/lHre MOJIEKYJIbI SIBJISIIOTCS HauboJjiee BasKHOI
TOYKON TPUJIOKEHUS TPU TIPOBEICHUN 9KCTPAKOP-
MOPAJLHOM /IETOKCUKAIIUU TIPU KPUTHYECKUX CO-
crostausix. CoBpeMeHHBIMU pa3paboTKaMu  JIJist
yCTpaHeHUsT 9TOU MPOOJIEMbI SIBJISTIOTCSI CBEPXITPO-
HUIAEMbIE JUATU3ATOPBI U TI1a3MOCETIaPATOPBDI C BbI-
coknuM muddysnorabM Kaupencom 1o MCM, uto
C/IeJIAI0 BO3MOXKHBIM 3((PEKTUBHOE yAaJeHUE dTUX

A prerequisite for the development of any into-
xication is the ingress of ETS into the bloodstream
and their spread through the water sectors of the or-
ganism. The volume of the ETS distribution depends
on their physicochemical properties, with the main
being the molecular mass and the water (fat) solubi-
lity. These characteristics determine the choice of
methods of extracorporeal detoxification. The condi-
tional boundary of low molecular weight substances
is 500 Da (the permeability of cell membranes).
These are all molecular elements (see Mendeleyev's
periodic table), urea, creatinine glucose, and amino
acids. Hemodialysis is a method of eliminating low
molecular weight intoxication. There is only one en-
dogenous low-molecular intoxication (the uremic
one) that develops in acute or chronic renal failure.
Substances of high molecular weight are polymers or
proteins (circulating immune complexes, immunog-
lobulins, coagulation factors). The size of their mole-
cules exceeds 50 000—60 000 Da. They are efficiently
removed by plasmapheresis. Their accumulation is
typical for many an immunopathological process, but
these substances do not play a significant role in re-
suscitation. Finally, the largest group of compounds
are substances of «average molecular weight» with a
molecular size from 500 to 50 000 Da. The chemical
composition of the average mass molecules (AMMs)
is quite heterogeneous and combines heterogeneous
substances. These include regulatory hormones, bio-
active peptides, unfinished products of the bacterial
cells destruction, protein catabolism and autolysis,
myoglobin. The average mass molecules are the most
important when performing extracorporeal detoxifi-
cation in critical conditions. Ultra-highly permeable
dialyzers and plasma separators with high diffusion
clearance in the AMM are among topical methods
for the elimination of the problem, which enable the
efficient removal of these molecules in the dialysis
regime without loss of endogenous water.

There are complementary approaches (clinical
and laboratory ones) traditionally used for the diag-
nosis of endogenous intoxication. The clinical eva-
luation of intoxication is subjective and largely de-
pends on the knowledge and experience of the phy-
sician, which complicates early diagnosis and deve-
lopment of unified approaches to treatment. The
availability of laboratory studies depends on the
equipment of a particular hospital, whereas the non-
uniformity of the tests applied reduces their infor-
mative content in general when choosing a detoxifi-
cation method. Based on the clinical picture, there
are three degrees of severity of intoxication. The se-
verity of organ dysfunction is considered as the cri-
teria, such as hemodynamic disorders, central nervo-
us system dysfunction, respiratory failure, decreased
diuresis, and adiaphoria to the ongoing therapy. Un-
fortunately, these criteria are not specific and do not
take into account the premorbid background, the
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MOJIEKYJI B PeKUME inasinsa 6e3 HoTepb aHIO0TeHHO
BOJIbI.

Jl1s1 IMarHOCTUKU DHIOTEHHON MHTOKCUKAIUN
TPAAMITMOHHO HCIIOJAB3YIOT MOTOJHSIIONNE JPYT
JIpyra MOAXOAbl — KJIMHUYECKUU ¥ JTaGOPATOPHBIN.
KirmHuueckast OlleHKa MHTOKCUKAIIUHU CyObeKTHBHA 1
BO MHOTOM 3aBUCHUT OT 3HAHUI W OIBITA JieYalero
Bpaua, YTO 3aTPYAHAET PAHHIOI [TUATHOCTUKY U BbI-
PabOTKY eIMHBIX MOJXO/0B K JiedeHu 0. J{oCcTyImHOCTD
JIabOPATOPHBIX UCCIIEI0BAHUN 3aBUCUT OT OCHAIIEH-
HOCTU KOHKPETHOTO CTAI[MOHAPa, a HEOHOPOIHOCTD
MIPUMEHSEMBIX TECTOB CHMIKAET B I[EJIOM UX WHMOP-
MaTHBHOCTH TIPH BHIOOPE MeTOa JleTOKCuKarmm. Ha
OCHOBAHWM KJWHUYECKOH KapTUHBI BBIIEISAIOT TPU
CTENEHN TAKEeCTH MHTOKCUKAINK. B KauecTBe KpuTe-
pUEB NIPUHUMAETCS BBIPAKEHHOCTH OPTaHHOW [UC-
(bynkImM: paccTpoiicTBa reMoIMHAMUKY, HApyTIICHTE
(byHKIIMM TIeHTpasIbHOI HEPBHOI CHCTEMBI, HATNYHE
JIBIXaTeTbHON HEJIOCTATOUHOCTH, CHUKEHUE 1INy Pe3a,
pedpakTepHOCTD K TPOBOANMOIT Tepanuu. K coxkaiie-
HUIO 3TU KPUTEPUM HE ABJISAIOTCS CHEMUIHBIMU U
He YUYHMTBIBAIOT MPEMOPOUIHDINA (HOH, XapaKTep oc-
HOBHOTO 3200JieBaHus U (DYHKIIMOHATbLHBIE PE3EPBHI
KOHKPETHOTO opraHuama. [1o HatieMy MHEHMIO, GoJiee
VIQUHOU SIBJSIETCS KAacCUDUKAIUA XUPYPIUIECKOTO
aHjIoTOKCUKO3a, punsTtas B [IIBKT um. A. A. Bu-
HEBCKOTO [2], rpasanus Ts:kecTu TPOBOJUTCA € yde-
TOM HCXOJIHOTO COCTOSTHUS OPTraHW3Ma, XapaKTepa
ouara (MCTOYHMKA) WHTOKCHKAIUH, JIAOOPATOPHBIX
ToKasaresiell — KOJIUYecTBa JEHKOIIUTOB, CoAepsKa-
Husgs MCM, MOYEBWHBI, MPOAYKTOB IMEPEKUCHOTO
oxucyenugd sunugos (ITOJI). Tem He MeHee, ee ipu-
MEHEHUE OTPaHUYEHO OOJBHBIME XHUPYPrHIeCKOTO
npoduiis, 1 OlleHKa HeITOCPE/ICTBEHHDIX PE3yJIbTaTOB
MIPOBOIUMOI 9KCTPAKOPIIOPATbHON JIeTOKCUKAIUN
110 Hell Tak’Ke 3aTPy/HUTeIbHA.

[MTupokoe pacmpocTpaHeHre MOJIYYUIo Jiabo-
patopHoe onpenesnenre ITC onTUYECKUM METO/IOM.
OH OCHOBaH Ha M3MEPEHUU OMTUYECKOU MIOTHOCTH
6e30€eJIKOBOTO CyTIepHATAHTa OUOJOTUYECKON JKUJI-
kocTy 1ipu juinnHax BoaH 190—302 am. B pesysbraTe
MOJIyYaeTCsl OTHOCUTETbHAS BEJIMUNHA, XapaKTepH-
3yIolasg KOHIIEHTPAINIO BelleCTB HU3KOU U cpeHeit
MoviekysipHoit Mmaccel (BHuCMM). Perucrparus
CIEKTpPa B JAHHOW 30HE yJIbTPAdUOJIETOBON YacTu
MO3BOJISIET TPOU3BECTH KOMILIEKCHYTO OTIEHKY OoJiee
200 mosiekysr ITC, 06pasyOUMXCst TPU HOPMAJIb-
HOM ¥ HapyiieHHOM MeTabosimame. OnHAKO YeTKOM
KOppEeJAIUA  MEXAYy IJIa3MEHHBIM ~ YPOBHEM
BHuCMM u ts:xecTbio S9HAOT€HHON NMHTOKCUKAIIAN
Her. KoHieHTparusi 1060ro BellecTBa B IIa3Me
KPOBU OIIPE/IEIISACTCS CKOPOCTBIO €r0 TOCTYIIJICHUS B
KPOBOTOK, XapaKTEPOM paclpeiejieHus W TEeMIIOM
BbIBezieHNs. Hampumep, apuTpoIuThl UTPAIOT CyIIe-
CTBEHHYIO posib B Tpancropte JTC, uro moarsep-
JKAAETCS YXYAIIEHUEM 3JIeKTPOhOPEeTHIECKOl T10-
JBUKHOCTU DPUTPOIMTOB IIPU JIIOOOI 9HIOreHHOM
nHToKcuKanuu [3]. [lig oTpakeHHst COOTHOIIECHUS

nature of the underlying disease and the functional
reserves of a particular organism. In our opinion, the
classification of surgical endotoxicosis used in the
A. A Vishnevsky Central Military Clinical Hospi-
tal, is more successful [2]: the severity grading is
performed considering the initial state of the orga-
nism, the nature of the source of intoxication, labo-
ratory indicators (the number of leukocytes, the
content of AMM, urea, and products of lipid peroxi-
dation (LPO)). Nevertheless, the use is limited to
patients with surgical profile. Besides, it is difficult
to evaluate the immediate results of extracorporeal
detoxification.

The laboratory determination of ETS by the
optical method has become widespread. Tt is based
on the measurement of the optical density of the pro-
tein-free supernatant of a biological fluid at wave-
lengths 190—302 nm. As a result, a relative value is
obtained that identifies the concentration of sub-
stances of low and average molecular weight
(SLAMM). The registration of the spectrum in this
area of the ultraviolet zone allows a complex evalua-
tion of more than 200 ETC molecules formed during
normal and disturbed metabolism. However, there is
no clear correlation between the plasma level of
SLAMM and the severity of endogenous intoxica-
tion. The concentration of any substance in the
blood plasma is determined by the rate of its entry
into the bloodstream, the nature of the distribution
and the rate of excretion. For example, red blood
cells play an important role in the ETS transport,
which is confirmed by the deterioration of the elect-
rophoretic mobility of erythrocytes in any endoge-
nous intoxication [3]. The researchers in the Institu-
te of General Reanimatology have suggested an in-
tegral index (the index of the syndrome of endogeno-
us intoxication (ISET)) to reflect the relationship
between the accumulation and removal of SLAMM.
When calculating the index the sorption capacity of
the erythrocyte membrane, the accumulation and
transport of SLAMM in plasma and their natural eli-
mination in urine are taken into account. The aut-
hors have identified three variants of endogenous in-
toxication depending on the level of the ISEI: com-
pensated, sub- and decompensated, which corres-
ponded to the severity of abdominal and obstetric
sepsis in the examined patients [4]. At high ISEI va-
lues, the authors recommend an early initiation of
renal replacement therapy.

Extracorporeal detoxication in severe combi-
ned trauma. Intoxication is one of the leading patho-
genetic mechanisms in traumatic disease at all stages
of its development and has a combined nature. With
the SCT the destruction of muscles is accompanied
by the release and resorption of the products of cyto-
lysis. Myoglobin is the most obvious and important
biochemical indicator of traumatic rhabdomyolysis.
Its concentration reliably correlates with the severi-
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Mexy HakoiuienveM u BoiBesienrieM BHuCMM co-
tpyaaukamu HUW ob6uieil peannMaTosoruu ObLI
MPE/ITTOKEH MHTETPATBHBIN TOKa3aTelb — WHIEKC
cunjgipoma sujoreHnoin uHtokcukanuu (MCIN),
IpU pacuyere KOTOPOTO YUUTBIBAIOT COPOIMOHHYIO
CIIOCOOHOCTH APUTPOIUTAPHON MEMOPAHbI, HAKOTLIIE-
nue u tpanciopr BHuCMM B niasme u ux ecte-
CTBEHHYIO 3JIMMUHAIINIO ¢ MOYOH. B 3aBucuMocTH OT
ypoBHg ICIU aBTOPBI BBIIEAAIOT TPU BapUaHTA 9H-
JIOTEHHOW WHTOKCHKAIIUM — KOMIIEHCHPOBAHHYIO,
cy6- ¥ JIEKOMIIEHCHPOBAHHYIO, KOTOPbIE COOTBET-
CTBOBAJIH TSIKECTU aOJJOMIHATIBHOTO U aKYIIEPCKOTO
cericrca y obcsieloBaHHbIX 00JbHBIX [4]. TIpu Bbico-
kux 3HadeHnsasx VCIOU aBTOPbI peKOMEHIYIOT PaH-
Hee HauyaJlo 3aMeCTUTEeIbHOHN ToYeuyHOol Teparni.

IKcTpaKoprnopagbHas eTOKCHKAIMSA MPU TH-
JKeJoit coueTaHHOU TpaBMme. IHTOKCUKANUA SB-
JIZETCH OJTHUM U3 BEYIUX TATOTCHETUYECKUX MeXa-
HU3MOB TPaBMATUYECKON OOJIE3HU HA BCEX TAllaX ee
pasBUTHUsL, HOCST KOMOMHUPOBaHHbII Xapakrep. [Tpu
TCT paspyliieHre MBIIIEYHBIX MACCUBOB COITPOBOJK-
JlaeTcs BHICBOOOKIEHNEM U Pe30pOIreil IIPOAyKTOB
nuuTosmn3a. Muorsobun — Hanbosiee OYEeBUIAHBIN U
BKHBI OMOXUMUYECKHUIT TIOKa3aTe b TPaBMaTye-
ckoro pabpomuosnza. Ero KOHIEHTPAIUsT HAJIEKHO
KOPPEIUPYET C TAKECTbIO OPTaHHON AMCHYHKIUN U
BBIPAKEHHOCTBIO CUCTEMHOTO BOCIATUTEIBHOTO OT-
BeTA TIPU Psijic XUPYPTrUUYECKUX U TeMATOTOTMYCCKUX
3abosieBaHuil [5].

Pabpomuonus mnpezacrasisier cobOOil JecTpyK-
IO TIOTIEPEYHO-TI0JIOCATON MYCKYJIATYPhI € Pe30p0-
IUel MPOAYKTOB IUTOJIM3a B WHTEPCTUIMATBHOE
MIPOCTPAHCTBO U CUCTEMHBII KPOBOTOK.

Iruosiornyeckue (HakTopsl padIOMHUOIIHI3A:

e MexaHunyeckast TpaBMa

e JlekapcTBa 1 TOKCUKAHTBI

* YpesmepHas dusndeckas Harpy3Ka

* Tuneptepmusa

e Uimemus ckesieTHON MyCKYJIaTypbl

» JlumTebHOE HEMOJBUIKHOE COCTOSHIE

o UMudexuuu (BUpyCHbIE U HAKTEPUATHLHBIE)

*  JJIEKTPOJUTHBIE U 9HIOKPUHHDIE HAPYIIIEHUS

e Tenernueckue aHOMaJINN

» 3abosieBaHUS COEIMHUTENBHOM TKAHN

Hecmorpst Ha MHOTOOGpa3ue PUUUH U (HakTo-
POB, IPUBOAIATINX K HEKPO3Y CKEJICTHON MYCKYJIaTy-
PBbI, MEXaHU3M 3TOTO COCTOSTHUA €IMH W CBOIUTCS K
JIECTPYKITNU MHUOIIUTA U TIOMA/IAHNIO KJIETOYHOTO CO-
JEPKUMOro B KpoBooOparieHune. Muoraobun —
OJIMH U3 CAMBIX BA)KHBIX W OTIACHBIX CPETHEMOJICKY-
gsipubix TokcaoB (MM 18,8 k/la), oOpasyormuxcst
IIPY pa3pylIeHUH CKEJIETHBIX MBI, B HOpMe MUOT-
JIOOUH B CJIEIOBBIX KOJIMYECTBAX OIPENEJSETCS B
IJIa3Me KPOBH, OTKY/IA YAAJSIETCS IIyTeM KIyOOUKO-
BOH (bUJIbTpAIMH, HO BBICOKAS KOHIIEHTPAIIMS MUOT-
JIOOUHA B MOY€ B YCJIOBUSIX KUCJIOH CPE/IbI BHI3BIBAET
obpa3oBaHKe HEPACTBOPUMBIX KOHTJIOMEPATOB, 0JI0-
KUPYIOIKUX Taccax (GUIbTpaTa 1O KaHAJIbIAM.

ty of organ dysfunction and the severity of the syste-
mic inflammatory response in a number of surgical
and hematological diseases [5].

Rhabdomyolysis is a destruction of the striated
muscle with resorption of cytolytic products in the
interstitial space and systemic blood flow.

Etiological factors of rhabdomyolysis are as fol-
lows:

* Mechanical injury

* Drugs and toxicants

» Excessive physical activity

* Hyperthermia

 Skeletal muscle ischemia

* Prolonged motionless state

* Infections (viral and bacterial)

* Electrolyte and endocrine disorders

* Genetic abnormalities

» Connective tissue diseases

Despite the variety of causes and factors that re-
sult in necrosis of skeletal muscles, the mechanism of
this condition is universal and is defined as the myo-
cyte destruction and the entry of cellular contents
into the circulation. Myoglobin is one of the most im-
portant and dangerous medium-molecular toxins
(Mm 18.8 kDa) formed during the destruction of ske-
letal muscles. Normally myoglobin is determined in
the blood plasma in trace amounts from where it is re-
moved by glomerular filtration, but a high concentra-
tion of myoglobin in the urine under acidic condi-
tions causes the formation of insoluble conglomerates
that block the filtrate passage through the tubules.
Intracanular hypertension causes the leakage of the
filtrate into the renal interstitium, and interstitial
edema develops. Ischemia of the tubular epithelium
can lead to acute tubular necrosis.

Massive decay of myocytes results in the relea-
se of the potassium ion (the main intracellular elect-
rolyte) into the bloodstream. Hyperkalemia in con-
ditions of hypovolemia, acidosis and developing
renal failure may be life-threatening as causes intra-
cardiac blockade, so it requires immediate treatment.

Phosphorus is released from the damaged
muscles and in kidney failure leads to the formation
of tissue deposits from calcium-phosphorus comple-
xes and to the development of hypocalcemia in the
early period of rhabdomyolysis. Massive calcifica-
tions can be observed in the areas of myonecrosis,
and in a number of cases heterotopic ossification is
observed. Decreased serum calcium levels in hyper-
kalemia can cause heart rhythm disturbances, muscle
spasms and convulsions. In the late post-compres-
sion period calcium leaves the depot leading to hy-
percalcemia.

Reperfusion of myolysis sites is accompanied by
the nucleosides entry into the blood (the products of
the catabolism of nucleic acids). As a result purines
and uric acid accumulate. Their precipitation also
contributes to tubular obstruction.
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BuyrpukanasibiieBass TUINEPTEH3US TPUBOIUT K
yTeuke (puabTpaTa B MOYCUHBI WHTEPCTUIINIA, Pa3-
BUBAETCSI UHTEPCTUIUATBHBIN oTek. Viemust TyOy-
JIIPHOTO 3TUTEJNS MOKET TIPUBECTU K OCTPOMY Ka-
HAJBIIEBOMY HEKPO3Y.

MaccuBHbBIN pacTiaz MUOIIUTOB ITPUBOIUT K BBI-
X0y B KPOBOTOK OCHOBHOTO BHYTPHUKJIETOYHOTO
AJIEKTPOJINTA — MOHA KaJust. [urepraameMus B ycJio-
BUAX TUTIOBOJIEMUH, all/I03a U Pa3BUBAIOIIEHCS 110-
YEYHOU HEZIOCTATOYHOCTH MOKET HOCUTD JKU3HEYTPO-
JKAIONUI XapaKTep, BBI3bIBas BHYTPUCEPACYHYTO
6JI0Ka Ly, U TPEOyeT He3aMeJIUTETLHOTO JIEYEHHSI.

Dochop BHICBOOOKIAETCS U3 TOBPEKIEHHBIX
MBI ¥ IPU TIOYEYHON HEIOCTATOYHOCTHU TIPUBOJIMT
K 00pa30BAHUIO TKAHEBBIX JIEMIO3UTOB U3 KaJbI[Hii-
(hochopHBIX KOMILIEKCOB U PA3BUTHIO THITOKAJbITHE-
MUM B PaHHEM Tiepuojie pabjomuosmsa. B ydacTrax
MHOHEKPO3a MOTYT HaGJIF0JIAThCSI MACCUBHbBIE KaJlb-
IIUHATBI, & B PSJI€ CAyYaeB BBIABJSETCS TETEPOTOTIN-
yeckast occudurainug. CHUZKEHUE YPOBHSA CBIBOPO-
TOYHOTO KaJblMs HAa (hOHE TUNEPKATMEMUU MOXKET
BBI3BATh HAPYIIEHUS CEP/IEYHOTO PUTMA, MBITIICYHbIE
CIa3Mbl U CyJIOPOTH. B M031HEM TOCTKOMITPECCHOH-
HOM TIepUOjie KAJBIIMH MOKUIAET JIeT0, TPUBOIA K
TUTIEPKAJIBITUEMUH.

Periepdysusi yuacTKOB MUOJIN3a COMTPOBOKIA-
€TCs MOCTYIJICHNEM B KPOBb HYKJICO3UIOB — IIPO-
JYKTOB KaTaboJM3Ma HYKJIEUHOBBIX KUCJIOT. B pe-
3yJIbTaTe HAKAIJIMBAIOTCS MTyPUHBI U MOYeBas KHUC-
JIOT, TIPEIUITUTAIIS KOTOPBIX TaKKe CIIOCOOCTBYET
KaHaJIbIIeBOI1 0OCTPYKIIMH.

Pe3opOiiust IpOyKTOB KJIETOYHOTO PACIiajia 3a-
KOHOMEPHO MTPUBOJIUT K PA3BUTHUIO CHCTEMHOTO BOC-
MAJTMTEJLHOTO OTBeTa HEMH(MEKIMOHHOTO reHe3a. B
JTATbHENIIeM, TIPU YCIOBUU TTOBPEKICHNUS aHATOMU-
yecKuX GapbepoB, HA TPETHEU CTAJUU TpaBMaTHUe-
CKOU 00JIE3HU PA3BUBAIOTCS WH(MEKITHOHHDIE OCJIOK-
HEHUS U CETICUC. ITO COCTOSHUE BBI3BIBACTCS U TIOJI-
JIEPKUBACTCA TOBBIINIEHHON TPOIYKITNEN MeAuaTo-
poB BocnasieHus. [umokcuyeckoe moBpesKaeHue Cim-
3UCTON OOOJIOUKH KHUIIEYHUKA MOKET MPUBECTH K
TPAHCJIOKAIIUN KUIIEYHOU MUKPOMJIOPbI U Pa3BU-
THIO0 aOJOMUHAIBHOTO CETICUCA, A [IPU TPOHUKHOBE-
HUM GaKTepHil B KPOBOTOK — BO3HUKHOBEHUIO J[PY-
X WHGEKITMOHHBIX OCTOKHEHUI.

Jluarsnoctuka pabIoOMHO/IN3a, OCJIOKHEHHOTO
muorsoburypudeckoit OTTH, crpoutest mpeskie Beero
HA aHaJIM3€e KJIMHUYECKUX CUMIITOMOB, TaGOPaTOPHBIX
JIAHHBIX U PE3YJIbTATOB JIy4€BOTO HCCIEIOBAHIS.

1) KimHuueckue Kputepun: skaioObl Ha MbITIEY-
Hble OOJIH, TUXOPA/KY, TOTEMHEHHE MOUM ¥ CHIKEHIE
TeMIIa MOYEOT/IEJIEHUs, B aHaMHe3e 3a00JIeBAHUST U
JKU3HU — HAJIMYUE TPUTTEPHBIX UJIU TIPE/IPACTIONAraio-
nwmx (hakTopoB (TpaBMa, UIEMUs, TPUEM JIEKAPCTBEH-
HBIX IIPENApPATOB, CaXapHBIH AuA0eT, aTepOCKIEPO3,
HACJIE/ICTBEHHBIE 3a00/I€BaHMsI, OIIEPAIIUU B YCJIOBHSIX
HCKYCCTBEHHOTO KPOBOOOPAIIEHUST), B JIOKATLHOM
craryce — OTeK W YIUIOTHEHUE B 00JIACTU ITPEJIIIoJia-

Resorption of products of cellular decay natu-
rally results in the development of a systemic inflam-
matory response of non-infectious genesis. In the fu-
ture, if anatomic barriers are damaged, infectious
complications and sepsis develop in the third stage of
the traumatic illness. This condition is caused and
supported by the increased production of inflamma-
tory mediators. Hypoxic damage to the intestinal
mucosa can lead to translocation of the intestinal
microflora and the development of abdominal sepsis,
and other infectious complications if bacteria penet-
rate the bloodstream.

Diagnosis of thabdomyolysis, which is compli-
cated by myoglobinuric arthritis, is primarily based
on the analysis of clinical symptoms, laboratory data
and the results of radiation research.

1) Clinical criteria: complaints of muscle pain,
fever, darkening of the urine and a decrease in the
rate of urination, trigger factors or predisposing fac-
tors (trauma, ischemia, medication, diabetes, athe-
rosclerosis, hereditary diseases, artificial circulation)
in the patient's medical history, in the local status —
edema and compaction in the area of suggested com-
pression, disturbed pulsation of the main vessels.

2) Laboratory data: cytolytic laboratory synd-
rome (hypermyoglobinemia, increased CPK, LDH,
AST, ALT, hyperkalemia, hyperphosphatemia), me-
tabolic acidosis, plasma hyperosmolarity, increased
concentrations of nitrogen metabolism products
(creatinine, urea nitrogen, uric acid), myoglobinuria,
positive NGAL (serum and urine) test.

3) Radiation examination: echographic signs of
edema and dystrophy in muscle mass, loss of muscle
structure and striation in the zone of probable dama-
ge, CT- or MRI-signs of destruction of soft tissues.

Suggested ways of treatment for rhabdomyoly-
sis are conservative (infusion therapy, achievement
of alkalosis, saluretics), surgical (surgical treatment),
and early efferent therapy.

Extracorporeal detoxification is a very powerful
and effective way of removing tissue decay products.
However, it should be applied only after performing
conservative measures and complete surgical sanita-
tion of the lesion sites. The choice of a method and a
regime of efferent treatment is based on the nature of
the substances causing intoxication and the kinetic
parameters reflecting the phase of injury/illness, the
rate of resorption of toxins and the preservation of
the natural mechanisms of elimination.

Plasmapheresis is a simple and available method
of removing tissue degradation products in the 'vas-
cular phase» of the toxins distribution. Depending on
the equipment available in a clinical center both plas-
mafiltration and gravitational plasmapheresis can be
used. Plasmofiltration can be performed without
equipment both in the field and in the stages of medi-
cal evacuation. Since the molecular value of myoglo-
bin corresponds to the spectrum of AMM, it can be
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raeMoro TO3WIMOHHOTO C/IaBJIeHNs, HapylleHHas
ITYJIbCAINST MATUCTPAJIBHBIX COCYIOB.

2) JlaGoparopHble JaHHBIE: IMUTOJUTHIECKUN
J1abopaTOPHBIH CUHAPOM (TUIEPMHUOTIOOUHEMUS,
poct KOK, JI/IT, AcAT, AnAT, runepkanuemus, Tu-
nepdocharemist), METAOOTIUIECKUIT AllUI03, THITEP-
OCMOJISIPHOCTD TIJIA3MbI, TIOBBIIIIEHE KOHIIEHTPAIINN
MPOJYKTOB a30THCTOr0 0OMeHa (KpeaTHMHUHA, a30Ta
MOYEBUHBI, MOYEBOU KUCJIOTHI), MUOTJIOOWHYPUS,
no3utuBHbII NGAL-TecT CBIBOPOTKHM 1 MOUH.

3) JlyueBoe wuccnenoBanue: sxorpaduueckue
MPU3HAKHU OTEKA U AUCTPOPUN B MBITIIEYHBIX MACCH-
BaX, IOTEpPSd CTPYKTYPHOCTH M WMCYEPUYECHHOCTU
MBIIIIT] B 30HE BeposATHOTO roBpesxienus, PKT- niu
MPT-npusHaku ecTpyKINM MSTKUX TKaHe.

Jleuenue npu pabIOMHOIN3e — KOHCEPBATUB-
Hoe (MH(]pY3MOHHAS TePAINs, TOCTUKEHUE AJTKAI03a,
CAJIypeTUKH), onepaTuBHOE (XuUpyprudeckas obpa-
60Tka), panHee ahdepeHTHOE.

IKCTPAKOPIIOPATIbHAS JIETOKCUKAIUS 3TO BECh-
Ma MOTIHBIN 1 3((HEKTUBHBIN CIIOCO0 yAaJIeHUs ITPo-
JIYKTOB TKaHEBOTO PACIIa/la, OJIHAKO TIPUOETaTh K HEMY
CJIEJyeT TOJILKO TIOCJIE BBITIOJTHEHUS KOHCEPBATUBHBIX
MEPONPUATUI 1 TTOJTHOIEHHON XUPYPruyecKoi caHa-
[ OYaroB JIECTPYKIMU. BbIOOp MeTojia U PesKruMa
ahdepeHTHOrO JieYeHns TPOBOAUTCS MCXOAT U3 Xa-
pakTepa BEIIECTB, BBI3BIBAIONINX WHTOKCUKAIUIO, U
KIMHETUYECKUX MTaPaMETPOB, OTPAKAIONINX (ha3y Tpas-
MbI/00JIE3HI, CKOPOCTb PE30POIHH TOKCUHOB U CO-
XPaHHOCTb €CTECTBEHHBIX MEXaHNU3MOB 2JTUMIHAITUN.

[Tnasmadepes — MpocToil U AOCTYIIHBIN METO/
yAQJICHUS TTIPOLyKTOB TKAHEBOTO PACIIA/Ia B «COCY/IH-
ctyio hazy» pacrpeneseHus TOKCUHOB. B 3aBucnmo-
CTU OT JOCTYITHOCTU aIlllapaTypbl U OCHANIEHHOCTU
KJIMHUYECKOTO IEHTPA MOKET OBITh MCIIOJb30BaHA
KaK IJIa3MOMUIbTPAIS, TaK U TPABUTAIMOHHBIN
wasmadepes. ThazModuabTparus MoKeT ObITh Bbi-
HoJiHEeHa 0e3annapaTHbiM CII0COOOM U B MOJIEBBIX
YCJIOBUAX, M Ha 3TAlax MEIUIMHCKON 3BaKyalluu.
[Ipu aTOM, TOCKOJIBKY MOJIEKYJISIpHAS BEJIUYMHA
MuorI00nHa coorBercTByet criiektpy MCM, ero yia-
JIEHWEe W3 OpraHu3Ma BO3MOXKHO U C IMTOMOIIBIO
(pusbTpanmoHHbBIX METOIOB JleToKcuKaluu [6]. B 1e-
quaTtpuu 1ia3mMadepes Halies MpuMeHeHne Kak ag-
(hexTUBHBII MeTOH GOPHOBI ¢ OCTPBIM BHYTPHCOCY-
JUCTBIM TeMosinu3oM [7]. TemoduabTpaiiug ¢ BbICO-
KUMU 00beMAMU 3aMEIEHUsST KUIKOCTH TOMUMO
KOHBEKITMOHHOTO y/aJeHUS TPOAYKTOB IMTOJIN3A
OKa3bIBaeT CTAOMIN3UPYIOIIee JeHCTBIE HA TEMOJIN-
HamuKky. [Ipumenenmne cBepXBBICOKOTIPOHUIIAEMBIX
MeMOpaH (¢ BBICOKOI TOYKOU OTCEUKH 110 MOJIEKY-
JIIpHOIT Macce) obecrieunBaeT AU hy3MOHHBINA KITH-
PEHC TI0 BEIecTBaM CPEHEN MAacChl, YTO MOBBITIACT
Kak 9P (EKTUBHOCTD, TaK U EPEHOCUMOCTH (6e3-
OTIACHOCTD) 3KCTPAKOPIIOPATIbHOTO BO3/I€ICTBUSI.

Pe3opbuust TPOJYKTOB KJIETOYHOTO pacajia
npu TsKenoi couetanHoit Tpasme (TCT) mpusoaut
K Pa3BUTUIO CUCTEMHOTO BOCHAJIUTEJIBLHOTO OTBETA

removed from the organism by filtration methods of
detoxification [6]. In pediatrics plasmapheresis has
been used as an effective method for controlling acute
intravascular hemolysis [7]. Hemofiltration with
high volumes of fluid replacement (in addition to the
convection removal of cytolysis products) has a stabi-
lizing effect on hemodynamics. The use of ultra-high-
permeability membranes (with a high cut-off point
for molecular weight) provides diffusion clearance for
medium-weight substances, thus increasing both the
efficacy and the tolerability (safety) of extracorporeal
exposure.

Unfortunately, resorption of cellular decay pro-
ducts in severe combined trauma (SCT) leads to the
development of a systemic inflammatory response
(SIR), which is initially non-infectious. The impai-
red barrier function of the intestinal mucosa can re-
sult in the translocation of intestinal microflora and
the development of abdominal sepsis [8], and with
bacteria penetrating the bloodstream, in other infec-
tious complications. AM. Tlchenko, an employee at
the V. A. Negovsky Research Institute of General
Reanimatology, performed a study of the extracorpo-
real detoxification in victims with massive crushing
of soft tissues in SCT [9]. 41 victims (78.8%) of 52
victims showed traumatic toxicosis in the early post-
traumatic period and 11 victims (21.2%) developed
septic shock. The decision to conduct hemofiltration
and plasmapheresis in the first group was taken in
the laboratory diagnosis of early signs of endogenous
intoxication expressed in increased concentrations of
myoglobin (more than 700.0 ng/ml), CPK more
than 900 TU /I, AMM more than 0.8 opt. units. Plas-
mapheresis in the early stages of medical care (Days
1—3) allowed the affected patients to have a decrease
in CPK by 19%, the myoglobin content by 25%, and
the average molecules by 26%. Hemodiafiltration
using ultra-high-permeability membranes (EMiC,)
in the early post-traumatic period promoted a more
significant decrease in the CPK concentration (by
32%), a 44% decrease in the myoglobin content and
a 37% increase in the average molecules. In addition,
the victims who received plasmapheresis surgery
showed a decrease in the total protein, which was not
observed with HDF. The high efficacy of early appli-
cation of HDF and plasmapheresis in victims with
SCT with massive crushing of soft tissues enabled a
significant reduction in the lethality (9.6%) and the
development of infectious complications. The repla-
cement dose in patients with septic shock should be
selected taking into account the severity of the syste-
mic inflammatory response, the level of intoxication,
hemodynamic disorders and gas exchange disorders
[10].

It is necessary to emphasize the need for timely
(early) use of efferent methods in the treatment of
the toxic resorptive state. Patients affected with
SCT with massive crushing of soft tissues after stabi-
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(CBO), koTopblif n3HAYATHHO HOCUT HEMH(MEKITHOH-
HBII xapakrep. HapyieHue GapbepHOU (byHKIIUN
CJTUBUCTOI 000JIOUKU KUIIEUHUKA MOKET MPUBECTH
K TPAHCJIOKAIIMK KUIIEYHOW MUKPOMIIOPHI U PA3BH-
TH0 aGJIOMUHAILHOTO cericuca 8], a mpu MpOHUKHO-
BeHUM OaKTepuil B KPOBOTOK — BO3HUKHOBEHWIO
Ipyrux WHOEKIMUOHHBIX ocHoxkHeHnit. CoTpyaHu-
koM HUMW o6uieit peannmarosioruu um. B. A. Heros-
ckoro (Mubuerko A. M.) Gbuia mpoBefeHa pabora,
MOCBSIIIEHHAST 9KCTPAKOPIIOPAIBHON [I€TOKCHKAIIIN
y TIOCTPAIABIIUX C MACCUBHBIM PA3MO3KEHUEM MsIT-
kux traneit pu TCT [9]. ¥V 41 (78,8%) us 52 1o-
CTPAJIABIIUX BbBISBJIEHBI IIPOSIBIEHUST TPaBMaTHUe-
CKOTO TOKCHUKO3a B PAHHEM IIOCTTPABMATUYECKOM
nepuogze u 'y 11 (21,2%) — pa3BuTue cenTuIecKoro
moka. Petienve o npoBefenun reMOMUIbTPAIIMT U
mazmadepesa B [EPBOI IPyIilie MPUHUMATIOCH IPU
J1abOPAaTOPHOU JIMATHOCTUKE PAHHUX TIPU3HAKOB 9H-
JIOTeHHON MHTOKCUKAIIUHU, BBIPAKABIINXCS B MMOBBI-
HNIEHHBIX KOHIEHTpalusAX MuoriobmHa — OGojee
700,0 nr/ma, KOK — 6omee 900 ME/i1, MCM —
6osiee 0,8 ont. en. ITposenenue mmasmadepesa Ha
pPaHHMUX ITANAX OKA3AHUS MEIUIUHCKOU ITOMOIIN
(1—3 cyTku) MO3BOMIIO TOCTUYD Y MOCTPAIABIIIX
crakenns KDOK na 19%, copepskanus MuoriobnHa
— Ha 25%, cpemHUX MOJeKysn — Ha 26%. [emomna-
(busbTpaIusa ¢ MCIOJb30BAHUEM CBEPXBBICOKOIIPO-
HutaeMbix MemOpan (EMiC,) B paHHeM mocTTpaB-
MaTHYECKOM MePHojie CIocoOCcTBOBaA GoJiee 3HAUM-
mMomy cumxkennio kounentpaimun KOK (ma 32%),
YMEHbBIIEHUIO CO/lep:KaHusT MUOTI0OOnHA (Ha 44%) u
cpenHux MouiekyJ (Ha 37%). Kpome toro, y nocrpa-
JIABIINX, TOJIYYaBIIUX onepaiuu amadepesa, ot-
MeUYeHO yMeHbIeHre o0iero 6ejka, 4ero He HabJIIO-
nasnoce ipu [JID. Beicokast ahexkTuBHOCTD paHie-
ro npumenenus ['JI® u niazmadepesa y mocrpagas-
nmx npu TCT ¢ MacCMBHBIM Pa3MO3:KeHUEM MATKUX
TKaHell MMO03BOJINJIO CYIIECTBEHHO CHU3UTH JIETAJIb-
uoctbh (9,6%) u pazButne nHMOEKIIMOHHBIX OCTOKHE-
Huil. Bei6op 1036l 3aMelieHnst y GOJIbHBIX C CelTHYe-
CKUM IIOKOM J[OJIKEH OCYIIECTBIISITHCS C YI€TOM BbI-
PasKEHHOCTU CUCTEMHOTO BOCHAJUTENBHOTO OTBETA,
YPOBHSI MHTOKCUKAIIMU, TeMOAMHAMUYECKUX HAPY-
MmeHui 1 HapyiieHnii razooomena [10].

Ciieqryer moIYEPKHYTH HEOOXOIAUMOCTH CBOE-
BPEMEHHOTO (paHHEero) mpuMeHeHns 3¢ depeHTHbIX
METOJIOB MPU JIEYEHUH TOKCHKO-PE30POTUBHOTO CO-
croguus. [loctpagasmum ¢ TCT npu mMaccuBHOM
Pa3MO3KEHUH MSTKUX TKaHel 1Mocjie CTaOuIn3aiuu
reMOJIMHAMUKY B PAHHEM MOCTTPABMATHYECKOM IIe-
puoge (1—3 cyTku) mokasaHo MpoBe/icHIe: TeMO/[a-
(busbTpaluu — B YCJIOBUSIX BBICOKOCIIEIIUATU3UPO-
BAHHOTO JIeueOHOTO yUPEeKIeH!s U TazmMadepesa —
Ha 9rarnax, OpuOIMKEHHBIX K MECTY MOJydYeHUsI
TPABMBI, C II€JIbI0 KOPPEKIIUU MTOCJIeCTBUIT MACCHB-
HOTO [UTOJU3a. JTO MO3BOJISIET CHU3UTH PHUCK Jie-
TAJIbHBIX OCTIOKHEHW B OTAJIEHHOM TIEPHUOJIE [TOCJIe
TPABMBL Y MOCTPAIABIINX C YK€ PA3BUBITUMICS UH-

lization of hemodynamics in the early post-traumatic
period (Days 1—3) should receive the following tre-
atments: hemodiafiltration (in a highly specialized
medical institution) and plasmapheresis (at the sta-
ges close to the place of injury, in order to correct the
consequences of massive cytolysis). This allows the
reduction of the risk of fatal complications in the
long-term after the injury. In patients with already
developed infectious complications of SCT the use of
hemofiltration in a short time contributes to the sta-
bilized hemodynamics and the reduced manifesta-
tions of endogenous intoxication. The proposed algo-
rithm has a high level of detoxification efficiency and
allows a significant improvement of the results of tre-
atment with SCT.

Disintoxication in the treatment of sepsis.
Physicochemical methods of disintoxication aimed
to inactivate toxins directly in the body are still wi-
dely used in most clinics in Russia. Methods of phy-
sical and chemical modification of blood have been
used in the treatment of sepsis for decades. The ul-
traviolet and laser irradiation of the blood has a
bactericidal and immunomodulating effect, with
the photomodification of the blood performed thro-
ugh a light guide installed in the venous bed. In the
thesis research by O. M. Shevtsova [11] the effects
of intravascular laser (IVL) and the ultraviolet irra-
diation of blood have been demonstrated. They are
manifested in decreasing the viscosity of blood and
improving the deformability of erythrocytes. There
is also a positive effect of plasmapheresis on hemo-
stasis: the levels of SFMCs and fibrinogen decrea-
sed, the spontaneous aggregation of platelets dec-
reased combined with the increase in fibrin degra-
dation products, which, in the opinion of the aut-
hors, is a sign of deblocking of the microcirculatory
bed. A study was conducted on the efficacy of IVL
in combination with hyperbaric oxygenation
(HBO) at the Regional Campus of the Research In-
stitute of General Reanimatology in Novokuznetsk.
Clinical observations were performed in 80 surgical
patients with purulent-septic complications. They
were divided into two groups: in Group 1 the trea-
tment was supplemented by TVL sessions using the
helium-neon laser from the first postoperative day,
in Group 2 IVL was supplemented with HBO one
session per day for three days in a row. The control
group included 18 patients who underwent the
HBO. Central hemodynamics was studied by the
method of computer tetrapolar rheography, meta-
bolites of carbohydrate metabolism and products of
lipid peroxidation were determined. In patients of
the second group there was an increase in the cardi-
ac stroke volume after the sessions of IVL reaching
65.6 ml by the second HBO session, compared with
the initial value of 47.8 ml (P<0.05). There was no
significant influence of the TVL on the level of
AMM. After the IVL sessions the content of cerulo-

OBLI A PEAHMMATOAOI U, 2017, 13; 5

www.reanimatology.com

93



94

Reviews
| |

DOI:10.15360,/1813-9779-2017-5-85-108

(bexmmmonnbiMu  ocnoxuernsimu TCT npumenenue
reMO(UIILTPAIUY TTO3BOJISAET B KOPOTKHE CPOKU CTa-
OUIIM3UPOBATH TEMOJINHAMUKY U CHU3BUTH MPOSIBJIE-
HUS 9HIOTeHHOU MHTOKcuKanuu. [Ipenmaraembrii a-
TOPUTM XapaKTepPU3yeTCs BBICOKUM YPOBHEM JICTOK-
CUKAIMOHHOW 2(h(DEeKTUBHOCTU W TO3BOJISAET CYIIe-
CTBEHHO YJIy4lATh pe3ysibraTel Jederus TCT.
Jle3uHTOKCHKANUsA B JieYeHUH celcuca. B
GOJIBIIUHCTBE KJIMHUK POCCUE MIMPOKOE PaCIpo-
CTpaHEHUE JI0 CUX MOP UMEIOT (PU3UKO-XUMUIECKHE
METOJIBI IEBUHTOKCUKAIINY, HATIPABJICHHBIC HA NHAK-
THUBAIMIO TOKCMHOB HEMOCPEIICTBEHHO B OPTaHU3ME.
MHorue fiecaTuIeTus nNpu JeYeHUn Cercuca prume-
HSJTUCh METO/IbI (PU3UYECKON U XUMUYECKOU MOJIU-
(ukanuu kpoBu. BakTepUIUIAHBIM 1 UMMYHOMOLY-
supytomuM adhderkToM o0bagaer yabrpadroneTo-
BOE U JlagepHoe 00JIydeHre KPOBH, IPU 3TOM (HhOTO-
MOMMUKAINA KPOBU IPOU3BOIUTCS Y€pPe3 CBETO-
BOJI, YCTAHOBJIEHHBII B BEHO3HOM pycJie. B auccep-
taninonnom uccaenoannu [llesiooit O. M. [11]
JoKa3aHbl 3(h(GEKTb BHYTPUCOCYAMCTOTO JIA3€PHOTO
(BJIOK) u yabrpadroseToBoro 06Jy4eHust KPOBH,
MPOABJISAIONINECS B YMEHBIIEHUN BA3KOCTH KPOBU U
yaydmeHun  1eOpMUPYEMOCTH  SPUTPOIUTOB.
Takske MOKa3aHO MOJOKUTETHHOE BAUSHIE TLIa3Ma-
(epesa na remocraz — cumkaics ypoenb POMK,
(bubpUHOTEHA, yMEHbIIIATACH CIIOHTAHHAST AarPETalist
TPOMOOIIUTOB B COUYETAHUK C POCTOM TIPOLYKTOB Jie-
rpafaiuu (puGprHa, 4TO, 10 MHEHWIO aBTOPOB, SIB-
JIIETCST IPU3HAKOM [1e0JIOKMPOBAHUST MUKPOIUPKY-
gsgroproro pycia. Ha 6aze @uimana HUN obuieit
pearmmarosioruu B r. HoBOKy3HeIlIKe MPOBeICHO UC-
caenosanne addexrusnoctu BJIOK B couetanuu ¢
runiepbapuueckoil okcurenarein (I'6O). Knunuiue-
ckue HabJIoIeHUsT TIPOBe/ieHbl Y 80 XUPYPrudecKmx
GOJIBHBIX C THOWHO-CENTUYECKUMU OCJIOKHEHUSIMHU,
KOTOpBIE OBLIN pa3jieJieHbl Ha JiBe TPybL B 1 rpyri-
e KOMILIEKC JIeYeHUS [IOTOJIHSJICS CceaHCaMu
BJIOK renmii-HEOHOBBIM JIa3€POM C TIEPBBIX TIOCIIE-
OTIEPAITMOHHBIX CYTOK, BO 2 Tpytie BJIOK ponosns-
siock I'BO 110 orHOMY ceaHcy B JleHb TPU JIHS TTO/IPSIL.
B koHTpOsIBHYIO rpyIiny Bouwio 18 GoJbHBIX, KOTO-
pbim Boinosiasin TBO. VcenenoBanach 1eHTpasb-
Has TeMOJMHAMHUKA METOZIOM KOMIBIOTEPHOI TeTpa-
HOJISIPHOU peorpaduu, ONpPeIessiIuCh MEeTabOJTUThI
VIJIEBOJIHOTO 0OMEHA, TPOYKTHI TIEPEKUCHOTO OKUC-
JIEHUST JIUIUAOB. Y OOJIBHBIX 2 TPYIIbl OTMEYEHO
yBeJUUYEHUE YAaPHOTO 00beMa Cep/ila MoCje CeaH-
coB BJIOK, nocrurarotiero ko Bropomy ceancy ['bO
65,6 MJT TTO CpaBHEHHIO ¢ UCXOAHBIM 3HAUeHNEeM 47,8
mia (p<0,05). [locrosepuoro sausinus BJIOK ma
yposerb MCM ob6napy:keHo He 6buio. [Tocie cean-
coB BJIOK nopmanm3zoBasioch cojiepskanue 1mepyJio-
MJIa3MUHA B TJIa3Me KPOBHU, a TAKKE TIEPOKCU/IA3bl U
TJIMKOTE€Ha B HeUTpoduiax y GOJHHBIX ¢ HUCXOIHO
HU3KUMU 3HAYCHUSIMU, YTO OTPAKAET BOCCTAHOBJIC-
HUe aHTUOKCHIAHTHON aKTUBHOCTU KpoBu. B 1 u 2
IpyInax HOPMAJIU30BAJCAd JAKTaT-TIPUPYBATHBIN

plasmin in the blood plasma, as well as peroxidase
and glycogen in neutrophils in patients with initial-
ly low values was normalized, which reflects the re-
storation of the antioxidant activity of the blood. In
groups 1 and 2 the lactate-priroval coefficient was
normalized, which was the result of correcting hy-
poxia and energy deficiency. The inclusion of the
IVL in the treatment in the postoperative period in
patients with a low antioxidant activity and high
levels of free radical reactions helped prevent the
toxic effect of hyperbaric oxygen and reduce the
lethality by 7%. Nevertheless, according to modern
data of domestic and foreign researchers, the photo-
modification of blood does not have independent
significance and does not affect the survival of pati-
ents with severe sepsis and septic shock.
Electrolysis of isotonic sodium chloride solu-
tion followed by a subsequent intravenous infusion
was called indirect electrochemical disintoxication.
Sodium hypochlorite formed during electrolysis is
an unstable compound. It rapidly decomposes in the
absence of oxidizing substances and releases «active
oxygen», while hydroxylating xenobiotics and prac-
tically all organic substances (bilirubin, ammonia,
urea, acetone, etc.) in the body. It is believed that in-
direct electrochemical oxidation simulates the func-
tion of the cytochrome P-450 biocatalyst. Sodium
hypochlorite is a compound with a low molecular
weight, so it diffuses freely in the extracellular sec-
tor and can damage the cell membranes. A number
of significant drawbacks hinder the use of this met-
hod in the treatment of critical patients: unpredicta-
bility and instability of the composition of the resul-
ting solution, non-selectivity of the action of active
oxygen species, unavoidable damage to blood cells
and membranes of other cells, oxidation of clotting
factors and injectable drugs, and inactivation of bio-
logically active substances. Thus, disintoxication is
an uncontrolled and difficultly predictable process.
The use of physicochemical methods in the trea-
tment of critical patients can be justified only by the
exhaustion of therapeutic options or the inaccessibi-
lity of other more effective methods, which, howe-
ver, is not uncommon in Russian clinics. We should
emphasize that to date physicochemical disintoxica-
tion is not a field of scientific interests of the Insti-
tute in view of the indicated shortcomings. Nevert-
heless, the technical simplicity and relative cheap-
ness make these methods the only ones available for
the vast majority of regional health facilities. This
allows us to present the results of a study by a group
of authors from Nizhny Novgorod [12]. It contains
extensive material on the treatment of postoperative
complications in patients with purulent inflamma-
tory diseases of the abdominal cavity (cholangitis,
pancreatic necrosis, peritonitis), which were given
an ozonized isotonic sodium chloride solution and a
sodium hypochlorite solution in combination with
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K03 HUIIUEHT, UTO ABJSETCS PE3yJIbTaTOM KOPPEK-
UMW TUTIOKCUW U 3Heprojedunnrta BriouyeHnue
BJIOK B koMmIuieKc JieueHus B MOCJI€0TEPAIIMOHHOM
nepuojie y 60JbHBIX ¢ HU3KON aHTUOKCUIAHTHOMN aK-
TUBHOCTBIO U BBICOKUM YPOBHEM CBOOOIHO-PaIM-
KQJIbHBIX PEaKIUid TTO3BOJIMJIO TPEAOTBPATUTD TOK-
crueckuil apdeKT rumnepbapuvIecKoro KUcjaopoaa u
CHMU3UTH JieTaJbHOCTb Ha 7%. TeMm He MeHee, 110 CO-
BPEMEHHBIM JIAHHBIM OTEYECTBEHHBIX U 3aPyOesKHBIX
uccaepoBaresieit, dhoroMoaudUKaMU KPOBU He
MMeET CAMOCTOSATEIbHOTO 3HAUCHUS W He BJUGET Ha
BBIKHBAEMOCTD OOJIBHBIX TSIKEJIBIM CETICUCOM U CeTl-
TUYECKUM IITOKOM.

DJIEKTPOJIN3 M30TOHUYECKOTO PacTBOpa Hat-
pus XJI0pU/Ia ¢ TOCTIeLyoleil BHYy TPUBEHHON MH(Y-
3uell TToJIy4nJl Ha3BaHUe HElIPSMON 3JIeKTPoXuMuye-
cKoii geaunToKcuKauu. OOpasyIouuics Ipu sJ1eK-
TPOJIU3€ TUTIOXJIOPUT HATPUS SABJSACTCA HEYCTONYM-
BBIM COEIMHEHUEM, B OTCYTCTBUE OKHUCJSIONINX Be-
MECTB OBICTPO PA3JIaraeTcst, BbIIEJsSsT <«aKTUBHBII
KHUCJIOPO/l», & B OPTAaHU3ME TUAPOKCUIUPYET KCEHO-
OUOTHKU ¥ TPAKTUYECKU BCE OPTaHMYECKUE Bellle-
cTBa — OWIMpPYOWH, aMMHAK, MOYEBUHY, alleTOH U
mp. CunraeTcs, 4TO HEMPSIMOE AJEKTPOXUMHIUECKOE
OKHCJIEHHE UMUTHPYET (DYHKIIUI0 GHOKATAIN3aTOPa
uroxpoma P-450. Tumoxsiopur Hatpusi npeacras-
JisieT coboil COoeIMHEHrnEe ¢ MaJOH MOJIEKYJISIPHON
MACCOHi, mo3TOMy OH CBOGOAHO aAuddyHAUPYET BO
BHEKJIETOUHOM CEKTOPEe M MOJKET MOBPEXKAATh KJie-
TOYHBbIE MeMOpaHbL. PsiJI CYIIECTBEHHBIX HEIOCTAT-
KOB C/IEP;KMBAIOT IPUMEHEHHE 3TOTO METO/IA B Jieye-
HUM KPUTHYECKUX OOJIBHBIX: HEMPEICKA3yeMOCTh U
HecTabUIIbHOCTD COCTaBa MOJIYyYaeMOro PacTBOPA,
Hen30UPaATETbHOCTD JIEHCTBUS aKTUBHBIX (hOPM KHC-
Jlopojia, HeusbeRHOE TMOBpEKIeHNE (HOPMEHHDBIX
HJIEMEHTOB KPOBH M MeMOpaH JIPYTHUX KJIETOK, OKUC-
JeHrue (GaKTOPOB CBEPTHIBAHUS M BBOJIUMBIX Jie-
KapCTBEHHBIX CPEJICTB, MHAKTUBAIIUST OMOJIOTUIECKU
AKTUBHBIX BEIIECTB. B CBA3M ¢ 9TUM /I€3UHTOKCHKA-
U — MAJOKOHTPOJMPYEMbIN U TPYAHOIIPEICKa3ye-
MBI TIporiecc. B JiedeHUN KPUTUYECKUX OGOJLHBIX
npuMeHeHre (DU3NKO-XUMUYECKUX METOI0OB MOKET
OBITH OMPAB/AHO JIUIIH HCYEPITAHUEM JIEYeOHBIX BO3-
MOKHOCTEN MJIN HEJJOCTYITHOCTBIO APYTUX GoJiee agh-
(bexTUBHBIX METOZOB, YTO, BIIPOUYEM, HE PEAKOCTH B
poccuiickux kanHukax. [TopuepkueMm, 4To Ha cero-
JHAITHUN IeHb (PU3NKO-XUMHUYECKas J1e3MHTOKCUKA-
ST He SIBJISIETCST 00JIACTDIO HAYYHBIX UHTEPecoB MH-
CTUTYTa BBUJY YKa3aHHBIX HEJOCTATKOB. Tem He
MeHee, TeXHUYecKas IPOCTOTa M OTHOCUTEIbHAS Jie-
NIEBU3HA JIEJIAIOT 9TU METO/Ibl €IMHCTBEHHO [OCTYTI-
HBIMU JIJIsI TIOJIABJISTIONIETO GOJIBITUHCTBA PETHOHATb-
geix JIITY. C stux mosuruii cururaeM BO3MOKHBIM
MPUBECTH PE3YJIbTAThl PAabOTHI, TIPOBEIECHHON TPYII-
noii aBropo u3 Hwxuaero Hosropoza [12]. B neii
U3JI0KEH OOIIMPHBII MaTepUAJ 0 JICYEHUTO TTOCIe-
OTIEPAIMOHHBIX OCJIOKHEHUH y OOJIbHBIX € THOMHO-
BOCHAJIUTETHHBIMU 3260JIEBAHUSIME OPIOIITHOI TT0J10-

the UVR of blood and discrete plasmapheresis. In
the thesis the results of four randomized controlled
trials were combined. In Study 1 128 patients with
acute cholecystitis complicated with acute cholan-
gitis were examined. All of them had cholecystecto-
my performed with the drainage of the choledocho-
us duct through the stump of the bladder duct ac-
cording to Halstead-Pikovsky. Traditional methods
of treatment were supplemented by the intravenous
administration of the ozonized isotonic sodium
chloride solution with the ozone concentration in
the solution of 2 mg/1 for 5—7 days after the surgery,
which reduced the level of endotoxemia. This was
evidenced by a decrease in the level of total bilirubin
relative to the baseline state by a factor of 2, LIT by
70%; the plasma SLAMM by 31%; ISEI by 62.5%;
AST by 30%, and ALT by 34.7%; an increase of 68%
from the initial state of SLAMM in the urine. The
drip introduction in choledochous duct of the 0.06%
solution of sodium hypochlorite in a volume of 40 ml
at a rate of 50 drops per minute for 4-5 days after the
operation allowed the reduction of the titer of gram-
negative microorganisms by four times, i.e. practi-
cally to normal values. The duration of the patients'
stay in the RICU was reduced from 10.2+0.074 to
4.7+0.095 days, and the duration of inpatient trea-
tment was shortened from 13.47+0.16 to 8.57+0.15
days.

The Study 2 involved 180 patients with diffuse
peritonitis. It was shown that intravenous sodium
hypochlorite in combination with ultraviolet irradia-
tion of autoblood stimulates the T-cell link of immu-
nity. This was confirmed by an increase in the abso-
lute number of T-lymphocytes by Day 13 after the
surgical treatment by 48.2%, the level of T-active
lymphocytes by 66.6%, an increase in the T-suppres-
sor content by four times against the constant num-
ber of T-helpers, and by a decrease in immunoregula-
tory of the index by 56.6%. In addition, the combina-
tion of the IECO and the blood UVR increased the
number of B-lymphocytes by 22.2% and activated
their functional activity in the form of an increase in
the IgM content by 90.8%.

The Study 3 included 120 patients with de-
structive pancreatitis. They were treated with so-
dium hypochlorite, ozonized sodium chloride solu-
tion, the blood UVR and discrete plasmapheresis.
The use of these methods in the preoperative period
in patients with the infected pancreatic necrosis pre-
vented worsening of the patients' condition on Day 1
after the operation. Compared with the control, he-
modynamics remained stable during the surgery and
after the transfer from the operating room; the con-
centrations of bilirubin, transaminases, urea, LII,
ISEI, plasma SLAMM, erythrocytes and urine were
preserved at the initial level, normal values of diure-
sis; there was no deterioration in the immunological
status in comparison with the control group.
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cTH (XOJIAaHTUT, TTAHKPEOHEKPO3, TEPUTOHUT), KOTO-
PBIM TPUMEHSJIN O30HUPOBAHHBIA M30TOHUYECKUI
pacTBOp XJIOPUIA HATPUS U PACTBOP TMIIOXJIOPUTA
unatpust B codetanuu ¢ Y DO KpoBU U AUCKPETHBIM
mwiasmadepesom. B puccepranunonuoii pabore GbLin
00OBEITMHEHBI PE3YJIbTATHI 4-X PAHIOMU3UPOBAHHBIX
KOHTPOJIMPYEMBIX HcciefoBaHnil. B uccienoBanun
Ne 1 o6cienoBano 128 GONBHBIX ¢ OCTPBIM XOJIEIHU-
CTUTOM, OCJIO}KHEHHBIX OCTPBIM XOJAHTMTOM. Beem
UM ObLJIa BBITIOJHEHA XOJIEIIUCTIKTOMUSI C JIPEHUPO-
BaHUEM XOJIE[OXA Yepe3 KYJIbTIO ITy3bIPHOTO MIPOTO-
ka 1o Xouscreny-IlukoBckomy. Tpaauiimonusie Me-
TOJIBI JIeYeHUsI IOTIOJIHSINCH BHYTPUBEHHBIM BBejIe-
HUEM O30HMPOBAHHOTO H30TOHUYECKOTO PACTBOPA
XJIOPUJIA HATPUSI C KOHI[EHTPAIIUEN 030HA B PACTBOPE
2 Mr/n B TedeHune 5—7 CyTOK IIOCJIE OTI€PAIIUU, YTO
CHIKAJIO ypOBeHb sHA0TOKCceMuu. OO aToM cBuH/Ie-
TeJIbCTBOBAJIN: YMEHbIIIEHNE OTHOCUTENbHO UCXO[I-
HOTO COCTOSIHHSI YPOBHsI 00tiero Ouiupybuta B 2
pasa, JIN — wa 70%; BHuUCMM mmasmbr — Ha
31%; MCOU — na 62,5%; AcAT — na 30%, a AnAT
— Ha 34,7%; nosbliienne Ha 68% OT UCXOIHOTO CO-
crosaungd BHuCMM B moue. KamesibHoe BBejieHE B
xonenox 0,06% pactBopa TUIOXJIOPUTA HATPUS B
obbeme 40 mit co ckopocthio 50 Karesib B MUHYTY B
TeyeHwe 4-5 CyTOK TI0CJIe ONePAIUH TO3BOJINIIO CHU-
3UTh TUTP TPAMOTPHUIIATEIbHBIX MIKPOOPTAHI3MOB B
4 pasa, T.e. IPaKTUYECKU /0 HOPMAJIbHBIX 3HAUEHUH.
Cpoxku npe6oiBatust 60sbHbIx B OPUT GbLitut coxpa-
miennl ¢ 10,220,074 10 4,7£0,095 cyToK, a CpoKH cTa-
1monapHoro Jjederust — ¢ 13,47+0,16 mo 8,57+£0,15
CYTOK.

B uccaenosanue Ne 2 srimodeno 180 GoJbHBIX ¢
mubdysabiM TeputoHuToM. [lokazano, 4To BHYTpH-
BEHHOEe BBeJIeHUe TUIIOXJIOPUTA HATPUST B COYETAHIH
¢ yabTpadHONeTOBBIM 00JIyYeHUEM ayTOKPOBH CTH-
myJsupyer T-kjerounoe 3BEHO UMMYHHUTETA. ITO
MO/ITBEPIKIATIOCH YBEJMUeHHEM aOCOIOTHOTO KOJIH-
yectBa T-mumborToB k 13 cyTkam 1mocie onepaTus-
Horo Jsiedenus Ha 48,2%, ypoBHs T-aKTUBHBIX JUM-
(oruToB — Ha 66,6%, ToBbBITIIEHNEM coepsKaHusT T-
CyIpeccopoB B 4 pa3a Ha (oHe HEM3MEHHOTO YMCIa
T-xennepos, CHUMKEHUEM WUMMYHOPETYJISITOPHOTO
unzekca Ha 56,6%. Kpome Toro, coueranre HOXO u
Y DO kpoBu MOBHIIIAIO KOJN4ecTBO B-numborutos
Ha 22,2% v akTUBU3UPOBAIO UX (HYHKIIMOHATIBHYIO
aKTUBHOCTD B BHjie pocTa comepsranust IgM Ha 90,8%.

B uccaenosanue Ne3 souwm 120 60bHBIX je-
CTPYKTHBHbBIM ITAHKPEATUTOM. B KOMILIEKC Jeuenust
B UCCJIEIyeMbIX TPYIIaX BKJIOYMIN TUMOXJIOPUT
HATPUSI, O30HUPOBAHHBII PACTBOP HATPUS XJIOPHUJIA,
Y®O xposu u auckpernbiii miazmadepes. [pume-
HEeHUe 9TUX METO/IOB B IIPEJOIEPAIIMOHHOM [IEPUO/IE
npu THPUITTPOBAHHOM ITAHKPEOHEKPO3e MPeI0TBPa-
TUJIO YXY/IIIEHUE COCTOsTHUSI GOJIbHBIX B 1 CyTKu
nocye onepanuu. [lo cpaBHenuio ¢ KOHTpoJieM CO-
XpaHsIach CTabUIBHOCTH T€MOJNHAMUKN BO BPEMSI
oTepaIuy U MocJjie TepeBojia U3 OMeparuoHHoN, co-

The Study 4 included 60 patients with diffuse
peritonitis of various etiologies. It was shown that
discrete plasmapheresis should be combined with
the transfusion of autoerithrocytic mass previously
treated in the hemocone by the ozonated isotonic
sodium chloride solution. This results in the redu-
ced numbers of LIT by 3.4 times, the plasma
SLAMM by 63%, the red blood cells SLAMM by
20% compared to the baseline level; the content of
SLAMM in urine increases by 41%. With the stan-
dard technique of discrete plasmapheresis there is
only a significant decrease in the level of the plasma
SLAMM observed, while the levels of the SLAMM
of erythrocytes and urine remain unchanged. The
study of the excretory function of the kidneys sho-
wed that the level of urea is reduced by 23.6%, the
creatinine of blood by 28.6% compared to those be-
fore the session, the magnitude of creatinine clea-
rance is increased by 40.8% and diuresis is increased
by 50%. When two sessions of plasmapheresis are
used following the usual method, there is no dyna-
mics of indices of the excretory function of the kid-
neys, in addition to the amount of diuresis.

Detoxification in sepsis and its complications.
Bacterial infection initiates inflammation through
the activation of biochemical and cellular cascades
causing the production of endogenous mediators and
effector immune cells. The role of this response is to
maintain homeostasis and to limit the spread and
growth of microorganisms at the focus of infection. At
the present the model of endotoxin stimulation of
cells is considered to be the most studied in the pa-
thogenesis of bacterial sepsis [ 13]. Endotoxin directly
and indirectly affects endothelial cells and activates
polymorphonuclear neutrophils. On the surface of the
endothelium the production of free oxygen radicals is
enhanced, which contributes to the development of
intravascular coagulation in the microcirculatory
channel. Endotoxin is involved in the formation of
microvascular thromboses (that increase ischemia of
organs and tissues), and, in turn, causes the develop-
ment of organ disturbances. Disseminated thrombo-
sis of microvessels is formed, which results in the de-
velopment of circulatory hypoxia. The conditions of
hemocoagulation and fibrinolysis in 100 patients
with widespread peritonitis were studied in detail in
the thesis by E. Khandazhapov, where the signs of
DIC were detected in all patients [14]. Contact acti-
vation through endotoxinemia leads to the produc-
tion of bradykinin (a powerful vasodilator, which also
increases the permeability of the endothelium and
thereby increases the extravasation of the fluid). In
this case the gel matrix of the interstitial space
«swells» disrupting the diffusion of metabolites and
oxygen; this effect has been proved experimentally
and clinically [15]. Endotoxinemia and hypercon-
centration of inflammation mediators («mediator
storms ) cause disorders of central hemodynamics due
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XPaHsIACh HA MCXOHOM YPOBHE KOHIIEHTpAIUsT Ou-
qupy6buHa, TpaHcaMuHas, Moyesubl, JIVM, MCOU,
BHuCMM 1na3mbl, 3pUTPOIMTOB W MOYM, HOP-
MaJibHas BEJMYMHON JIMYPe3a; OTCYTCTBOBAJIO YXY/I-
HIeHWe TMoKa3aTejell MMMYHOJIOTHYECKOTO CTaTyCa,
KaK 9TO UMEJIO MECTO B KOHTPOJILHO TpyTITIE.

B uccienosanne Ne 4 Boutno 60 60bHbBIX Aub-
(bysabIM TIEpUTOHUTOM pazmuHOl aTHosNoTHH. [lo-
Ka3aHo, UTO JIMCKPETHDIN 11a3Madepes 1erecoobpas-
HO JIOTIOJTHSATD TIEPEJINBAHNUEM ayTOAPUTPOIUTAPHON
MACCBI, TIPeBapPUTETHHO 00pabOTaHHOI B reMaKOHe
030HUPOBAHHBIM U30TOHUYECKUM PACTBOPOM HATPUS
xjopusa. B pesyabrare ymenbinaiorcs: JIMW B 3,4
paza, BHuUCMM mnasmer Ha 63%, BHuCMM apur-
porutoB Ha 20% 10 CPAaBHEHUIO ¢ UCXOAHBIM YPOB-
HeM U roBbIaercs cojep:kanve BHuUCMM B moue
Ha 41%. ITpu 0ObIYHOI METOAUKE JMCKPETHOTO I11a3-
Madepesa HaOJIIOIAETCST JIUIITD JOCTOBEPHOE YMEHb-
nrenne yposigd BHuUCMM B mia3me, oxkasaTesin ke
ypoBHst BHUCMM 3puTpPOIIMTOB ¥ MOYU OCTAIOTCS
HeuaMeHHbIMU. V3yuenne BbIIeuTeIbHOM (DyHKIIUN
MOYEK TIOKA3AJI0, 9YTO YPOBEHb MOUEBUHBI CHUKAETCS
ua 23,6%, kpearunus KpoBu — Ha 28,6% 1o cpaBe-
HUIO C TaKOBBIMHU JI0 CEAHCA, BEJIMYMHA KJIMPEHCA
Kpearununa ysemuuBaercs ua 40,8% u nuypes yse-
snuansaercst Ha 50%. [Ipu npumenennu ke IByX ce-
aHcoB TasMadepesa 1m0 0OBIUHOIN METOJIUKE, JUHA-
MUKH TTI0Ka3aTeseil BbIIeNTeTbHON (DYHKITUH TTOYEK,
KPOMeE BEJIMUKHBI IyPe3a, He HAOJII0IaeTCsI.

JeTrokcukanusi Ipu cemncHuce U ero OCJoKHe-
HUAX. bakrepuanbuasg MHGEKINI UHUIIUUPYET BOC-
HaJIeHHe Yepe3 aKTUBAIUMI0 OHOXUMUYECKOTO U KJle-
TOYHOTO KaCKaJIOB, BBI3bIBAs MPOAYKIINIO JH/IOTCH-
HBIX MeIuaTopoB U 3(h(HEKTOPHBIX NMMYHHBIX KJie-
TOK. P0JIb 3TOTO OTBETA 3aKJII0YAETCS B MOIEPKAHUN
roMeocTasa M OTPaHUYEHUU PACHPOCTPAHEHUS WU
pocta MUKPOOPraHu3MoB B ouare nHbeximu. Hanbo-
Jiee M3YYEHHOW B HacTosdIlee BpeMs B TaTOTcHE3e
GaKTEPHAIbHOTO CETICUCA CUYUTAETCS MOJIEJb DHJIO-
TOKCUMHOBOM CTUMYJIAINHU KIeToK [13]. dumoTokcun
MIPSIMO 1 OITOCPE/IOBAHHO BO3/IEHICTBYET HA 9H/IOTEIN-
AJTbHbBIC KJIETKU U aKTUBUPYET MOTMMOP(HOSIEPHDIE
HelTpoduibl. Ha moBepXHOCTH 9H/I0TEINS YCUIUBA-
€TCsT TIPOJLYKIINsST CBOOOIHBIX KUCTOPOIHBIX PajIKa-
JIOB, 4TO CIIOCOOCTBYET PA3BUTHIO BHYTPUCOCYAUCTON
KOATyJIAIA B MUKPOITMPKYJIATOPHOM pycJe. DHIO0-
TOKCUH y4acTByeT B (hOPMUPOBAHUM MUKPOBACKY-
JISPHBIX TPOMOO30B, YCHUIUBAOIINX HMIIEMHIO Opra-
HOB ¥ TKaHEH, U BBI3BIBACT, B CBOIO OUEPE/ib, PA3BUTHE
opraunbix Hapyurenuii. Mopmupyercst aucceMunu-
POBAaHHBII TPOMOO3 MUKPOCOCYIOB, YTO IPUBOAUT K
Pa3BUTHUIO IUPKYJIATOPHON TuIOKcHU. CocTosiHUE Te-
MokoaryJsiiiuu 1 ¢ubdpurosnza y 100 601bHbIX pac-
IIPOCTPAHEHHBIM MTEPUTOHUTOM TIPEIMETHO U3YYCHO B
JccepraiorHoil pabore Xangaxkanosa J. [I., rae
npusHaku [IBC Obuiv BbISIBIEHBI y BCeX OOJIBHBIX
[14]. KonTakTHas akTWBAIMs 4Yepe3 IHAOTOKCHHE-
MU0 BEJIET K MPOAYKIMU OPAIUKUHUHA — MOIIHOTO

to direct myocardial depression and vasoplegia [6].
The main component of the mediator cascade are cy-
tokines (peptides with multiple paracrine and distan-
ce effects synthesized by macrophages). TNF-«, IL-
18, IL-6 and TL-8 are the key mediators of the inflam-
matory cascade. These are the primary mediators of a
systemic inflammatory response. Their increased le-
vels indicate a pronounced antigenic stimulation of
immune cells [16]. The increase in the ratio of TL-
18/TNF-« to 10 cu and higher, a decrease in the acti-
vity of C3 and C4 fractions of the complement, and a
low IgG level indicate immunodepression and are
prognostic factors of lethality.

L. I. Yakovleva, working with the V. A. Negovs-
ky Research Institute of General Reanimatology,
has done a thesis on the optimization of renal repla-
cement therapy in patients with sepsis and septic
shock by using extended HDF [17]. 66 patients
with severe sepsis were treated, 38 of those were in
need of inotropic support. All patients, irrespective
of the ARF, were treated with renal replacement
therapy. Patients had high concentrations of the
circulating TNF-¢, lactate, cortisol and thyroxine.
It was found that during the HDP a significant
amount of TNF-a is removed by filtration (8.92
mg/day) and partial adsorption on the haemofilter
membrane (10,977 ng/min), as well as cortisol and
thyroxine without a significant decrease in the con-
centration of hormones in the blood plasma. The
role of blood elements in the transport of hormones
was proved by the separate determination of the
plasma concentration of hormones before and after
the hemofiltration and eluting them from the eryt-
hrocyte sediment. It was shown that the intake of a
significant amount of exogenous lactate in the re-
placement solution aggravates hyperlactatemia,
which requires additional administration of sodium
hydrogencarbonate. When studying the kinetics of
urea and creatinine, it was found that the HDP pro-
vides an adequate control of azotemia regardless of
the level of metabolism and the supply of nitrogen
carriers with food. In 72% of patients with septic
shock and the preserved contractile ability of the
myocardium under the influence of HDF a signifi-
cant improvement in the indices of systemic hemo-
dynamics and oxygen transport was obtained. In
58% of patients with acute parenchymal lung injury
gas exchange was improved with an increase in the
oxygenation index, a decrease in the intrapulmona-
ry shunt, alveolar-arterial difference, and oxygen
pressure in the alveoli. The use of the constant
HDF in complex therapy enabled the reduction of
mortality to 43.9%.

The obtained experimental and clinical data on
the high efficacy of large replacement volumes in sep-
tic shock was used as a prerequisite for the next study
performed by R. E. Pavlov in the V. A. Negovsky Re-
search Institute of General Reanimatology [18]. Re-
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Ba30/IMJIATATOPA, KOTOPBIN TaKKe yBEJIUIMBACT TIPO-
HUIAEMOCTD 9HIOTEJINA U TEM CAMBIM TTOBBITIACT 9KC-
TpaBaszaIuio KuAKocTH. [Ipr aTOM resib-mMaTpukce uH-
TEPCTUIMATIGHOTO TTPOCTPAHCTBA «HAOYXaeT», Hapy-
mast auddysnio MeTaGoJUTOB U KUCIOPOJIA; 3TOT -
(bexT mOKaz3aH AKCIEPUMEHTAIBHO M KJIMHUYECKU
[15]. DupoTOKCHHEMUST U THIIEPKOHIIEHTPAIS Me-
JIMATOPOB BOCTIAJIEHUST («MeIMaTOPHAst OYPsi» ) BbI3bI-
BalOT PACCTPONCTBA IIEHTPAJIbHOM reMOIMHAMUKHN 32
cyUeT IPSAMOM JIepeccuy MUOKap/ia 1 Bazonserut [6].
OCHOBHBIM KOMITOHEHTOM MEAMATOPHOTO KacKaja
SIBJISTIOTCST TIUTOKUHDI, [IPEJICTABIISTIONINE cO0O0il Ter-
THJIBI C MHOSKECTBEHHBIMY TAPAKPUHHBIMU M JINCTaH-
IMUOHHBIMU A deKTaMu, CUHTe3NpyeMble Makpoda-
ramu. KioueBbie MeiMaTOpPbl BOCITAJIMTEIBHOTO Kac-
kaga — TNF-a, unrepaeiikun-14 (IL-13), unrepeii-
k-6 (IL-6), nunrtepaeitkun-8 (IL-8). Ito mepsuy-
HBbIE€ MEJIMATOPBI CUCTEMHOTO BOCIIATUTEJILHOTO OTBE-
Ta, TIOBBIINIEHUE YPOBHS KOTOPbIX TOBOPUT O BBbIpa-
JKEHHON aHTUTEHHOW CTUMYJISAIUU UMMYHHBIX KJie-
Tok [16]. Poct ornomenus IL-15/TNF-a no 10 y.e. u
BbIlie, cHIKeHue aktuBHOCTH C3- u C4-dpakunmii
KOMILJIEMEHTa, HU3Kui ypoBeHb IgG cBuUmeresib-
CTBYIOT 00 UMMYHOJIEIIPECCUH U SIBJISTIOTCSI ITPOTHO-
CTUYECKUMU (haKTOPaAMU JIETATbHOCTH.
Corpyauukom HUU obrieil peaHUMAaTOJIOTHI
uM. B. A. Herosckoro W. U. dIxoBieBoii BBITIOJHEHO
JIICcepTalnOHHOE NCCIelOBaHNE, TOCBAIICHHOE OIl-
TUMU3AIUN 3aMeCTUTeJIbHON TOYeuHOl Teparnun y
GOJILHBIX CEIICUCOM U CENTUYECKUM IOKOM ITyTeM
npumenenus npossennoin [/ID [17]. [Iposexneno
seyeHue 66 GOIbHBIX € TAYKEIBIM CEIICUCOM, B MHOT-
POIHO¥ TIO/I/IepKKe HYXKIam0ch 38 uesoBek. Becem
60s1bHBIM HezaBucumo oT Haanursa OITH nposou-
JIU 3aMECTUTEIbHYIO MOYEUHYI0 Tepanuio. Y 00Jb-
HBIX PErMCTPUPOBAJIACH BBICOKAS KOHIEHTPAIMSA
nupkyaupymomnero TNF-a, jmakrtata, KOpTH30Ja 1
TUPOKCUHA. Y CTaHOBJEHO, yTO BO Bpems [J|D yua-
Jsgercs cyiiecTBeHHOe KommdectBo TNF-a mocpes-
ctBoM umpTpanun (8,92 MKr/cyT) M 4acTUYHOU
azcopbu Ha MembGpaHe remoduibrpa (10,977
HT/MUH), a TAKKe KOPTU30JI U THPOKCHH Oe3 cylie-
CTBEHHOTO CHWKCHMSI KOHIICHTPAIlUU TOPMOHOB B
ma3Me KpoBU. PaznmesbHbIM ONpe/eieHUEeM I1J1a3-
MEHHOI KOHIIEHTPAIINU TOPMOHOB /IO U TTOCJIE€ TEMO-
(bunbTpa M 2sOMPOBAHNEM UX C OCATKA HPUTPOIIH-
TOB JI0Ka3aHa PoJib (POPMEHHBIX 2JIEMEHTOB KPOBH B
TpaHCIOpTe TOPMOHOB. JloKa3aHo, 4TO MOCTYTIIICHIE
3HAUUTEJIBLHOTO KOJTMYECTBA 9K30T€HHOTO JIAKTaTa B
COCTaBe 3aMeMIaoIero PacTBopa yCyryOJsieT ru-
HePJAAKTATEMIIO, YTO TPeOYeT OTMOHUTEIHLHOTO
BBeJleHUs ruApokapbonata Harpus. [Ipu uccieno-
BaHWM KWUHETWKM MOYEBUHBI U KpPEaTMHWHA yCTa-
Hosieno, uto [/ID obecneduBaer ameKBaTHBIN
KOHTPOJIb a30TEMUU HE3aBUCHMO OT YPOBHSA MeTa-
6osiu3Ma ¥ MOCTYIIEHUST HOCUTENEH a30Ta ¢ MuTa-
HueM. Y 72% GOJILHBIX ¢ CENTHYECKUM IIIOKOM U CO-
XpaHHOU KOHTPAKTUJIbHOU CIHOCOOHOCTHIO MUOKAp-

sults of the treatment of 60 hemodynamically unstab-
le patients with severe sepsis are presented. Patients
were treated with the HVHF with a dose of substitu-
tion of 90 ml/kg/h. According to the bioimpedance
spectroscopy data, initial water-sectoral disturbances
were recorded in all patients in the form of an increase
in the total fluid content due to intracellular space
and a simultaneous decrease in the volume of circula-
ting blood. The cause of the uncontrolled trans-secto-
ral fluid movement was an increase in vascular per-
meability, as well as a disturbance of osmotic and on-
cotic balance [19]. As a result the content of extracel-
lular water decreased from 15.7% to 4.5%, and the
VBC increased by 19% from the initial value. In the
comparison group, water-sectoral disturbances persi-
sted longer, and infusion therapy caused an increase
in the FV with persistent hypovolemia. The HVHF
made it possible to significantly change the gas exc-
hange after 6 hours: a significant increase in oxygen
delivery was observed (from 419+49 to 560+78
ml/min/m?), however, with an increase in its con-
sumption (from 172£31 to 196.0£22 ml/min/m?),
which indicates the restoration of microcirculation
and perfusion of internal organs, including kidneys, as
indicated by a significant increase in the urine output
by minute. According to foreign authors, the condi-
tion of renal function in critical states is of fundamen-
tal importance: with the preservation of diuresis, des-
pite azotemia, there is an almost two-fold increase in
survival rate compared to patients in the anuric phase
of acute renal failure (ARF). The renal blood flow,
hence the water-discharge function of the kidneys,
clearly reflect the state of visceral microcirculation as
awhole. An original study by S. E. Khoroshilov, a lea-
ding scientific researcher of the V. A. Negovsky Rese-
arch Institute of General Reanimatology, showed
that the effect of nephroprotection on mortality in
ARF of circulatory genesis (the treated sample was
176 patients divided into three groups) [4]. In the
comparison group (n=46) the ARF was diagnosed
based on oliguria and the growth of nitrogenous slags.
The dialysis treatment started according to traditio-
nal indications. Nephroprotective therapy was given
to 75 patients of Group IT with the purpose to restore
glomerular filtration and eliminate hypoxia of the tu-
bular epithelium. Organ perfusion was potentiated
with osmotically active substances (mannitol, 20%
glucose solution, hypertonic NaCl solution). Patients
of Group IIT (55 people) had the early diagnosis of
ARF performed for natriuresis and excreted fractions
of sodium, urea and creatinine. They had a strong po-
sitive correlation between the glomerular filtration
rate and the concentration of urine sodium (k=0.79
for P<0.05); therefore, renal replacement therapy was
initiated when medication had been inefficient du-
ring 24 hours. That strategy pursued two comple-
mentary goals: the replacement (prosthetics) of the
lost kidney function and, at the same time, modeling
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na non BiausaueM [JIM mosydeHo cyliecTBEHHOE
yJydllieHre IoKasaTesjeil CUCTEMHOHN TremMojinHa-
MUKH U TPaHCIOpTa Kucaopoaa. Y 58% OOMbHEIX ¢
OCTPBIM TOBPEXKICHUEM JIETKUX OTMEYCHO YJIyd-
meHue ra3o00MeHa ¢ POCTOM WHJEKCA OKCUTEeHa-
MU, yMEHbIIEHUEM BHYTPHUJIETOYHOTO IIYHTA,
AJIbBEOJIIPHO-APTEPUAIBHON DPA3HUIIBI W JIaBJC-
HUS KUCJIOpOo/ia B anbBeosiaxX. [IpumMenenne B Kom-
mwiekcHoit Tepamnuu nocrosuunoi ['/ID mo3sosnio
CHU3UTD JICTAJIbHOCTD 10 43,9%.

[TosydeHHbIe SKCIIEPUMEHTAJIBHBIC U KJIWHUYE-
CKM€ J[AHHBIE O BBICOKOI 3((hEKTUBHOCTH OOJIBIINX
00BEMOB 3aMEIIEHUST TIPU CEIITUYECKOM THOKE TIOCITY-
SKUJTA TTPEATIOCBITIKON JIJIS CITE/TYIOIIETO NCCIeIOBAHNS,
BbiosiHenHoro 8 HYY o61ieil peaHnMaToIornu 1.
B. A. Herosckoro Ilanosbiv P. E. [18]. [IpuBemennt
pesyJsbTarhl Jiederrns 60 reMoAMHAMUYECKH HecTa-
OUIIBHBIX OOJIBHBIX C TSIKEJIBIM CENCUCOM. BOIbHBIM
oo BOT'D ¢ mosoit 3amemniennst 90 mur/Kr /4.
ITo maHHbIM GUOMMITEJAHCHOM CIIEKTPOCKOIIUH, UCXO]I-
HbI€ BOIHO-CEKTOPATIbHBIE HAPYIICHUS PETUCTPUPOBA-
JIACH Y BCeX OOJIBHBIX B BUJIE YBEJMUEHUST COMEPIKAHUS
0011Iell BOZIbI 32 CYET BHYTPUKJIETOYHOTO TIPOCTPAHCTBA
U OJIHOBPEMEHHBIM YMEHbBIIIEHHEM OObeMa IIUPKYJIH-
pyiouieid kpoBu. IIpUUMHON HEKOHTPOJIUPYEMOTO
TPAHCCEKTOPATIBHOTO TEPEMEIIEHUS SKUIKOCTU SBU-
JIOCh YBEJIMYEHUE COCYAMCTON IMPOHUIAEMOCTH, a
TaK)ke HapylIeHHe OCMOTHYECKOTO W OHKOTHYECKOTO
paBHOBecus [19], B pe3ysbrate KOTOPOW CHUKAIOCH
cojepskaHne BHEKJIETOYHOH Bombl ¢ 15,7 1o 4,5%, a
OIIK Boipoc Ha 19% ot ucxoznoro 3uavenus. B rpyrie
CPaBHEHUST BOJIHO-CEKTOPAJIbHBIC HAPYIICHUS COXpa-
HSJIUCD JIOJIbITIE, @ WH(Y3MOHHAS Teparis IPUBOINIA
k pocty OJK mipu coxpansitonieiicst runioosieMun. [1po-
Benenne BOI'D mo3Bosniio yxe yepe3 6 4acoB cyiite-
CTBEHHO M3MEHUTH Ta3000MEH — OTMEUEHO 3HAYNMOE
yBesindeHue joctaBku kuciopogaa (¢ 419+49 no
560£78 mur/Mut/m?), COTPOBOKIABIIEECST, OIHAKO, U
yBenuueHreM ero otpebienust (¢ 172+31 no 196,0£22
MJI/MUH/M”), 4TO CBUJICTEIICTBYET O BOCCTAHOBJICHUN
MUKPOIMPKYJISIINH U TIepY3Un BHYTPEHHUX OPTaHOB,
B TOM YHCJIE TIOUEK, O YeM TOBOPUJI JIOCTOBEPHBII POCT
MUHYTHOTO Jiypesa. 110 JaHHBIM 3apyOesKHBIX aBTO-
POB, COCTOSTHUE TIOYETHOM (DYHKITUHU TTPU KPUTHUECKUX
COCTOSHMAX WMMeeT TPUHIMIUAIBHOE 3HAYCHUE: CO-
XPaHHOCTH JINype3a, HECMOTPST HA a30TEMMIO, COIPO-
BOJK/IAETCSI POCTOM BBIKMBAEMOCTH TOYTH B /[BA pa3a
0 CPaBHEHUIO ¢ GOJIHBIME B aHYPUYECKOH (hase ocT-
poii ioueunoit wHepoctarounoctu (OITH). Tloyeunnrii
KPOBOTOK, a 3HAUNT, U BOOBBIICJIUTEIbHAS (DYHKIINS
MOYEK HATJISZHO OTPAKAIOT COCTOSTHHUE BUCIIEPATBHOM
MUKPOIUPKYJISIUH B 11eJIOM. B opurnHasibHOM Hccie-
JIOBAaHWU BeAyIlero HaydyHoro corpyanmka HUUN
obmieii peannmarosorun uMm. B. A. Herosckoro C. E.
XOpoIuIoBa I0Ka3aHo BAUSHIE He(HPOIIPOTEKITNN Ha
geranbHOCTh Tipu OITH 1upKysigTOpHOTO TeHe3a Ha
ombite Jiewerust 176 GOJIBHBIX, KOTOPbIE ObLIN pasziesie-
Hbl Ha 3 TpymIib [4]. B rpymie cpaBuenns (n=46) nuar-

of the excretory function of the kidneys in order to
preserve the functional reserve. The latter can be re-
garded as a means of preventing acute renal damage:
the frequency of anuric form of ARF in Group III pa-
tients was significantly lower and amounted to
20.1%. In patients with neoliguric form of arthritis, a
lethal outcome was observed in 38.9% of cases, and in
the development of anuric arthritis in 59.9% of cases
(P<0.05). The overall mortality rate for early initia-
tion of renal replacement therapy was 41.8%, which is
1.8 times lower than in Group I (P<0.05).
Detoxification in abdominal (gram-negative)
sepsis. The main inducer of the systemic inflamma-
tory response in gram-negative sepsis is endotoxin
(lipopolysaccharide of the outer wall of gram-negati-
ve bacteria released when the bacterial cell is de-
stroyed). Tt includes an obligate part (lipid A), a
central oligosaccharide (cortex) and an optional
hydrophilic O-antigen of a quite variable length, due
to which the molecular mass of endotoxin ranges
from 10 to 1,000 kDa. Because of the wide range of
molecular size it is not possible to say beforehand
how effective the convective removal of endotoxin
may be with plasmapheresis or hemofiltration. The
number of bacterial bodies in the intestine is an order
of magnitude greater than the number of cells in the
human body. It justifies the reputation of this dige-
stive organ as an «undrained abscess» and a source of
multi-organ failure [11]. Violation of the barrier-
mechanical function of the mucous membrane results
in the translocation of endogenous microflora and
endotoxin, which can trigger a septic process even
when the elements of the cell wall of an unviable mic-
roflora enter the bloodstream. Functional properties
of the peritoneal cover as a component of hematope-
ritoneal transport are determined by the properties
of various branches of the microcirculatory bed. The
criterion for the permeability of histohematological
barriers is the ratio of the concentration of the sub-
stance in the tissue to its concentration in the blood
serum. In the dissertation thesis study by E. V. Gri-
goriev, (employed by the Regional Campus of the V.
A. Negovsky Research Institute of General Reanima-
tology), the results of treatment of 146 patients with
abdominal sepsis were analyzed. The study was focu-
sed on hematoperitoneal transport (the content of
acute inflammatory phase proteins (lactoferrin, albu-
min, @-2-macroglobulin, plasminogen/plasmin)).
The «serum-peritoneal exudate» permeability coeffi-
cients were calculated, as well as the AMM in serum,
erythrocytes, urine and peritoneal exudate [20].
First the author established that the damage to the
hematoperitoneal transport of proteins in the acute
phase of inflammation is one of the key factors in the
development of abdominal sepsis. Local application
of Perftorane (the emulsion with gas transmission
properties) proved effective in patients with advan-
ced purulent peritonitis in the stage of multiple
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Ho3 OITH craBwiicss Ha OCHOBAaHUM OJIUTYPUU U POCTA
A30TUCTBIX TIJIAKOB, a [UAJIU3HOE JIeYeHe HAYMHAIN
[0 TPAAUIMOHHBIM IOKasaHusM. Y 75 GosbHbix 11
TPYNIIBI TTPOBOAUIN HE(POIPOTEKTUBHYIO TEPAIIHIO,
IEJTHI0 KOTOPOii SIBUJIOCH BOCCTAHOBJIEHHE KJIYOOUKO-
BOIi (DUIBTPAITUY U YCTPAHEHUE TUIIOKCUU KaHAJIbIIE-
BOro anuTesus. Oprannyio nepgy3uio HOTEHITMPOBATN
OCMOTHYECKN AKTWBHBIMM BeENIeCTBAMU (MaHHUTOJI,
20%-11 pacTBOp TJIIOKO3bI, TUIIEPTOHIIECKII PACTBOP
NaCl). ¥V 6ospbabix T rpyrms, Ky/aa BOILUH 55 Yesio-
BEK, MPOBOAM/IN paHHIo AnarHoctuky OITH mo Hat-
puiiypesy M 3KCKpPeTHPYyeMbIM (DpaKiusgM HaTpHs,
MOYEBHMHBI U KPEaTHHUHA. Y HUX ObLIa yCTAaHOBJIEHA
CUJIbHASL TIOJIOKUTEIbHAS KOPPEJSIMOHHAS CBS3b
MEKJLy CKOPOCTBIO KJIYOOUKOBOI (DHIIBTPAIIK M KOH-
nenTpaiein Harpus mourt (k=0,79 upu p<0,05), no-
3TOMY 3aMECTUTEIBHYIO TTOUCUHYIO TePATTNIO HAYMHAIIN
pu HeahHEKTUBHOCTH METUKAMEHTO3HOTO JICYCHUS B
TeuyeHre 24 4acoB, UTO IPECJIE/IOBAJIO JIBE B3aUMOJIO-
MOJTHATONIE TeJIn — 3aMelieHue (TIPOTe3MPOBaHIE)
yTpadeHHO! (hyHKIINHU TIOYEeK 1, OTHOBPEMEHHO, Mojie-
JINPOBAHUE BBIICIUTENBHON (DYHKIIMU TIOUEK C TEJTBIO
coxpaHeHus (yHKIIMOHAIBLHOTO pe3epBa. llocnennee
MOKHO PACIIEHUBATh KaK CPEJICTBO TMPOMDUIAKTUKA
OCTPOTO TIOYEYHOTO TOBPEKICHUS: YaCTOTA aHypHUe-
ckoit popmbt OTTH y 6ostbHbIx 11 TpyIIIib! ObLia 10CTO-
BepHO Huke u coctaBuyia 20,1%. Y GOJIbHBIX ¢ HEOJH-
rypudeckoii popmoii OTTH JieTasibHbIN vexo HabJIwo-
nascst B 38,9% ciiydaes, a IpU Pa3BUTUH AHYPIIECKOI
OITH — 59,9% caryuaes (p<0,05). O6muias jieTaJbHOCTb
IIPU PaHHEM Havajle 3aMeCTUTEeJIbHOW TT0UeYHON Tepa-
muu coctapmia 41,8%, uro B 1,8 pasa HIKe MoKa3aTesist
B | rpyme (p<0,05).

IeTokcukanusi npu abOMHHATBHOM (TPaMoT-
punareabHoMm) cemncuce. OCHOBHBIM WHIYKTOPOM
CHUCTEMHOTO BOCHAJIUTEIBHOTO OTBETA IPU TPAMOT-
PHUIATEJIBHOM CEIICUce ABISETCS HIOTOKCUH — JIH-
MOTIOTMCAXapy/l HAPY;KHON CTeHKU TPAMHETraTUBHBIX
GaKTepHil, KOTOPBIA BBIIEJSETCS [IPU Pa3pylleHUN
GaxkTepraJbHON KaeTku. B ero cocras BXoAUT 00.11-
raTHasg 4yacTh — JIUIUJ A, EHTPAJIBHBIN OJTUTrocaxa-
puza (kop) u dakyabTaTUBHBINA TUAPOhMIbHBIEH O-
AHTUTEH BeChbMa BapUADEJbHOI JUIHHDI, 33 CUET YETO
MOJIEKYJISIPHAsT MAacca 9HAOTOKCUHA KOJIEOIETCsT OT
10 mo 1000 k/la. [lIupokwnii sramna3oH pa3mepa MoJie-
KyJI He TO3BOJISIET CKa3aTh 3apaHee, HACKOJIbKO a-
(hekTHBHO OyleT KOHBEKIIMOHHOE YiaJeHhe 3HJ0-
TOKCHHA TIPY 1a3Madepesde uian reMouiabTparum.
KosinuectBO OakTepUaTbHBIX TEJT B KHUIEYHUKE HA
MOPSAIOK TPEBBINTACT YUCIO KIETOK 4eJOBEUECKOTO
OpraHM3Ma U OIIPABBIBACT PEILyTAIMIO 9TOTO OpraHa
MUIIeBAPEHIS KAK «HE[PEHUPOBAHHOTO abcIieccas u
HUCTOYHWKA IOJUOPraHHoi HepoctatouyHoctu [11].
Hapyuienne 6apbepHO-MEXaHUUECKON (DYHKIUH
CJIUBUCTO 0OOJIOUKY TPUBOIUT K TPAHCIOKAIIUU HH-
JIOTEHHOW MUKPOMhJIOPDI ¥ 9HAOTOKCUHA, YTO MOXKET
3aIyCTUTD CENITUYECKUI TIPOIIeCC Jake TIPU MoTa/ia-
HUU B KPOBOTOK 3JIEMEHTOB KJICTOYHON CTEHKHU He-

organ failure. As an addition to enteric detoxification
(with intestinal decompression, enteral lavage and
enterosorption), intraperitoneal perfusion of Perfto-
rane increases the sanitizing effect of surgery and re-
duces the need for repeated sanitization of the abdo-
minal cavity by 44.4%. Localization of the primary
focus of bacterial infection in the urinary tract cont-
ributes to an early involvement of the kidneys in the
pathological process, due to which the development
of multi-organ failure in urosepsis is characterized by
a colossal mortality (up to 80—90%). The study [21]
was focused on the treatment of patients with puru-
lent-inflammatory urological diseases. The early use
of HDF before the development of anuric stage in
the ARF prevented the development of irreversible
polyorganic lesions in 87.0% patients with severe
urosepsis, reduced the number of hemodialysis per
patient to 1—2 sessions (in the control group 5—12
sessions), reduced the mortality rate in comparison
with of the control group by 25.8% (P<0.05). With
the early dialysis /HDF (when signs of acute renal
failure have not yet developed), «extrarenal indica-
tions» for detoxification are implied. This concept is
not quite accurate but it may found in many Russian
and foreign sources of recent years. Indeed, a pre-
emptive removal of mediators of a systemic inflam-
matory response can prevent or inhibit the develop-
ment of multiple organ failure, which is in good agre-
ement with the «cytokine» theory of sepsis. In recent
years, Russian resuscitators have been capable to se-
lectively bind endotoxin circulating in the bloodstre-
am. Most positive result was achieved when the cas-
cade of mediator reactions was terminated early — at
the stage of endotoxinemia, when the process had not
yet gone out of control. Our own studies revealed cli-
nical benefits from the early use of selective lipopoly-
saccharide sorbents in patients with endotoxinemia
and septic shock [22]. Early diagnosis of sepsis inclu-
ded the mandatory determination of procalcitonin in
all patients, which made it possible to clarify the bac-
terial origin of the systemic inflammatory response.
LAL test is commonly performed to identify endoto-
xinemia. The level of endotoxinemia above 2.0
EU/ml with a clinical picture of a systemic inflam-
matory response in the absence of unsanitary foci of
infection is considered as a recomendation for a he-
mosorption. In patients without a detailed picture of
the multiple organ failure (MOF), lipopolysacchari-
de sorption results in immediate clinical and labora-
tory effects (the improvement of central (based on
the data of transpulmonary thermodilution) and pe-
ripheral hemodynamics, reduction of endotoxin load,
reduction of the LIT and fever). The dose of cardioto-
nic support is significantly reduced, in some cases the
content of extravascular water in the lungs decrea-
ses, which improves arterial oxygenation [23]. The
data obtained by monitoring the vollemic status by
the thermodilution method correlates with the re-
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JKU3HECTTOCOOHOI MUKpOGhIopsl. DyHKIMOHATbHbIE
CBOICTBA OPIOMIMHHOTO TOKPOBAa KaK KOMITIOHEHTA
reMaToNEePUTOHEATBHOTO TPAHCIIOPTA OMPEC/IIIOT-
€S CBONCTBAMM Pa3JIMYHBIX OT/EJIOB MUKPOIUPKY-
JATOPHOTO pycia. Kputepruem NmpoHUIIAEMOCTH TH-
CTOTEMATUYECKUX 0OapbepoB CJIYKAT COOTHOIIEHISI
KOHIICHTPAIINH JAHHOTO BEIECTBA B TKAHU U €70 KOH-
IEHTPAINH B CBIBOPOTKE KPOBU. B muccepraimonHoM
uceaenoBanny corpyaarka punnana HUAW obuieit
peanumarosiornt uM. B. A. Herosckoro I'puropnesa
E. B. npoananmmsupoBanbl pe3ysibTaThl JedeHus 146
GOJILHBIX abIOMUHAIIBHBIM CETICHCOM, Y KOTOPBIX U3-
Y4YaJI0Ch COCTOSTHUE TeMATONEPUTOHEATBHOTO TPAHC-
HopTa 10 COoJepKaHnio GEKOB OCTPOil (hasbl BocIa-
Jenust (nakrodeppuH, aTbOyMuH, @-2-Makporaooy-
JINH, TJIA3MUHOTEH/TIIIA3MUH) ¢ pacueToM Koaddu-
IUEHTOB TTPOHUIIAEMOCTH «CBIBOPOTKA KPOBU — Tie-
PUTOHEAbHBIH 9KCCyAaTy, a Takxke 10 MCM B cbiBO-
POTKe KPOBHU, 9PUTPOIUTAX, MOUE U TIEPUTOHEATHHOM
akccynare [20]. ABTOpoM BIIepBbI€ YCTAHOBJICHO, UTO
MOBPEKICHIE TEeMaTOIEPUTOHEATbHOTO TPAHCIOPTA
6eIKOB 0CTPOil (has3bl BOCIIANIECHUST SIBJISIETCST OJ[HUM
u3 BeAyiux (hakTopoB B Pa3BUTUN a0JOMUHAIBEHOTO
cenicuca. MecTHoe mnpuMeHeHue tepdTopaHa —
AMYJILCUH C Ta30TPAHCIIOPTHBIMU CBOMCTBAMHU — OKa-
3a10Ch 3((HEKTUBHBIM Y GOJIBHBIX € PACTPOCTPAHEH-
HBIM THOWHBIM TIEPUTOHUTOM B CTaJIUU TIOJMOPraH-
HOIT HefocTaTouHOCTH. Kak /onosHeHre K 9HTepash-
HOW JIETOKCUKAINHU, BKJIOYAIOIIEH IEeKOMITPECCUIO
KUIIIEYHUKA, SHTEPATBHBIN JIaBaK U SHTEPOCOPOIIUIO,
BHyTpuOpronmHHast epdysust mephropaHa MOBbI-
nraet caHupyomuii ahdexT ormepaTUBHOTO BMeIa-
TEJBCTBA W TI03BOJISIET CHU3UTH HEOOXOAUMOCTH B
[HOBTOPHBIX CaHAIMAX OPIOIIHON 10J0CTH Ha 44,4%.
Jlokanuzaiust MepBUYHOTO ovara OaKTepUATbHOU
UHGDEKIMY B MOYEBBIBO/SAIINX ITYTSIX CHOCOOCTBYET
paHHEeMy BOBJICUCHHWIO B MATOJOTMUYECKU IMPOIECC
MOYEK, 32 CUYET YeTO PA3BUTHE TTOJTMOPTAaHHON He/lo-
CTAaTOYHOCTH TIPU YPOCEIICHCE XapaKTePU3yeTcs KO-
JIOCCATBLHOM JeTalbHOCThI0O — 710 80-90%. Uccneno-
BaHue [21] mocBsIieHo JiedeHn0 GOJNBHBIX THOMHO-
BOCHAJIUTEIBHBIMU YPOJIOTHUECKUMHU 3a00/I€BAHUSI-
mu. Pannee npumenenve ['/ID 1o passuTust anypu-
yeckoii cragmu OTTH no3Bosiniio mpegaynpeauTs pas-
BUTHE HEOOPATUMBIX MOJMOPTAHHBIX TOPAKEHUN Y
87,0% GONBHBIX TSIKEIBIM YPOCETICHCOM, YMEHDBIITUTh
KOJIMYECTBO TEMOJIUAJIN30B HA OJIHOTO OOJIBHOTO JIO
1—2 cearcoB (B KOHTPOJIbHOI rpyiie — 5—12 cean-
COB), CHU3UTD JIETAJILHOCTD 10 CPABHEHUIO C KOHT-
poabHOI rpymmoi Ha 25,8% (p<0,05). [lpu pannem
BoinosiHeHnn auanu3sa//1MD, xorpa emnie He pasBu-
siice ipusHaku OITH, ToBopsT 0 «BHEMIOUYEUHBIX T10-
Ka3aHUAX» K JIETOKCUKAIUU, 3TO HE COBCEM TOUHOE
MOHATHE MTMPOKO BCTPEUACTCS B OTEYECTBEHHBIX U
3apy0OeKHBIX HCTOYHUKAX MOCTEHUX JieT. JleiicTBr-
TEJIBHO, YIIpesKaaoniee ylaJleHue MeIUaToOpoOB CH-
CTEMHOTO BOCHATUTEJBHOTO OTBETA MOJKET TIPE]i-
OTBPATUTDh WJIN CIEPXKATh PA3BUTHE TIOJTMOPTAHHOM

sults of non-invasive measurements of water sectors
in our early studies. A number of patients failed to
achieve a clinically significant effect due to the late
sorption, when endotoxinemia goes to the backgro-
und, while the triggered mediator cascade becomes
most important. The increasing intoxication and the
progression of MOF in these patients served as an in-
dication for HVHE Unfortunately, the high cost of
lipopolysaccharide sorbents and the lack of the possi-
bility for objective laboratory control of endotoxine-
mia still make selective hemosorption a very compli-
cated task for the vast majority of Russian health fa-
cilities. Activation of the mediator cascade during
sepsis damages the endothelium and causes signifi-
cant microcirculatory disorders that precede hemo-
dynamic disorders: an increase and then a decrease in
cardiac output, a decrease in peripheral vascular resi-
stance, an increase in endothelial permeability, pul-
monary hypertension, redistribution of organ blood
flow, and a decrease in myocardial contractility. The
result of pathophysiological effects realized at the
microcirculatory level is that in a significant cohort
of patients the infection is complicated by the deve-
lopment of sepsis (accompanied by MOF according
to SEPSIS-3 classification) and septic shock, which
both are considered as the main causes of death in In-
tensive Care Units (ICU). Treatment of abdominal
sepsis involves surgical sanitation of the infectious
focus and antimicrobial therapy, but intensive trea-
tment should be supplemented with extracorporeal
detoxification methods to restore tissue perfusion.
The study of microcirculation in critically ill patients
has long been of interest to researchers. A method for
video microscopy of sublingual microvessels has
been developed, which enables tracking the dyna-
mics of microcirculatory disorders near the patient's
bed, including in response to the therapeutic effect.
The connection of revealed circulatory disturbances
in sublingual microvessels with blood flow through
the mesenteric vessels was proved, and these disor-
ders correlate with the severity of the state of pati-
ents with sepsis. Even more accurate information is
provided by the method of spectral-polarization ana-
lysis of images, which allows visualization of capilla-
ry perfusion. A number of studies confirm the possi-
bility of evaluating the organ blood flow based on
data obtained by studying the microcirculation of
peripheral tissues using laser Doppler flowmetry. For
example, A. A. Kosovskikh and Yu. A. Churlyaev (the
Regional Campus of the V. A. Negovsky Research In-
stitute of General Reanimatology) analyzed changes
in the functional state of the capillary bed of the skin
with diffuse purulent peritonitis complicated by ab-
dominal sepsis, with a quantitative assessment of the
level of perfusion [24]. The authors showed that di-
sorders of the microcirculation of the skin correlate
with changes in the mean value of the microcircula-
tion parameter of the small intestine wall. The thesis

OBLI A PEAHMMATOAOI U, 2017, 13; 5

www.reanimatology.com

101



102

Reviews
| |

DOI:10.15360,/1813-9779-2017-5-85-108

HEIOCTaTOYHOCTH, UTO YIAUHO COTTIACYETCS C <ITUTO-
KMHOBOW» Teopuel cercuca. B mociemaue Toapl y
POCCUNCKUX PEAHNMMATOJIOTOB TMOSBUIACH BO3MOXK-
HOCTb U30UPATEHHO CBSI3bIBATH SHIOTOKCHUH, IIUP-
KYJIUPYIOIIMH B KpOBeHOCHOM pycJie. [lososxknuresnb-
HOTO Pe3yJibTaTa MOKHO JOOUTHCS, ecii 000pPBaTh
KacKa/l MeIMaTOPHBIX Peakildii B caMOM Hauaje, Ha
aTare sHI0TOKCUHEMUH, KOT/Ia ITPOIIecC elle He pH-
HSJI HeyIpaBJisieMblil XapakTep. B HayuHO-1ccien0-
BaTesbcKoit pabore Xopourunosa C. E. u Hukysmina
A. B. 0600611eH cOOCTBEHHBII OIBIT IPUMEHEHUS Ce-
JIEKTUBHBIX COPOEHTOB JIATIONOJIcaXapuia y 60Jib-
HBIX C 9H/JOTOKCUHEMHEH ¥ CENTUYECKUM IIMOKOM
[22]. PanHss quarnoctrka cercuca mpejycMaTpuBa-
Jia 00s13aTeIbHOE OTIPe/IeJIeHUe TIPOKATIBIIUTOHUHA Y
Bcex OOJIBHBIX, YTO MO3BOJBIIIO YTOYHUTH OaKTEpHU-
aJIbHOE MPOUCXOKIECHUE CUCTEMHOTO BOCIIAJIUTEIb-
HOTO OTBeTa. /1151 BBIABICHUS 9HAOTOKCUHEMUU TIPO-
Boguics LAL-tecr. Tlokazanuvem st npoBejieHMs
reMOCOpOIU MBI CYUTAEM YPOBEHb IHIOTOKCHHE-
v Boite 2,0 EU/ml ¢ kinHndeckoil KapTUHOI cu-
CTEMHOTO BOCHATUTEJIBLHOTO OTBETA ITPU OTCYTCTBUU
HECAaHUPOBAHHBIX 04aroB nH(peEKIH. Y GOJbHBIX 6e3
passepuyToit kKapruubl [IOH copbitus sumnonosca-
Xapu/ia TMPUBOIUT K HEMOCPEICTBEHHBIM KJIMHIYE-
CKUM © J1AO0paTOPHBIM ahdekTaM — YIIydIIeHIO
IEHTPAJIbHOW (JIAaHHBIC TPAHCITYJIbMOHAIBHON TeEp-
MOJILJTIONUN) U TepuhepUIecKoil reMOJAMHAMUKHY,
YMEHBIICHUIO 9HIOTOKCUHOBOW HArpy3KH, CHUXKe-
nuio JIMW w juxopajaku. 3HAYUMO COKPAIAeTCst
71032 KapIMOTOHMYECKON TTO/IIIEPIKKH, B PSIZIE CIydaeB
CHUKAETCS COJIepsKaHue BHECOCYAMCTON BOJIBI B JIET-
KWX, 32 CYET YEeTO YIYUIIAeTCS apTepuaabHas OKCUTre-
Hars [23]. [lanHble, OJydYeHHbIE TP MOHUTOPHUPO-
BaHUU BOJIEMHUYECKOTO CTATyCA TEPMOIUITIONIMOHHBIM
METOJIOM, COOTHOCSITCSI C Pe3yJIbTaTaMi HEMHBA3UB-
HOTO U3MEPEHUs BOJHBIX CEKTOPOB B HAIINX PAHHUX
uccieoBaHusX. Y psifia OOJIBHBIX HE YIaJoCh JI0-
CTUYD KJIMHIYECKT 3HAUUMOTr0 ahdherTa BBULY MMO371-
HETO BBITIOJIHEHUs COPOIIH, KOT/Ia 9HIOTOKCUHEMIIST
VXOJIUT HA BTOPOM TWIaH, a Beyllee 3HAUCHHE TIPH-
obperaer 3alylnieHHbI MeAuaTOpHbIA Kackax. Poct
MHTOKCUKAIMU 1 1porpeccupoBanme [IOH y atux
6OJIbHBIX cJry ki nokasanuem it BOTO. K cosxa-
JIEHUTO, BBICOKASI CTOUMOCTD COPOEHTOB JIUITOTIOJIHCA-
Xapujia ¥ OTCYTCTBHE BO3MOKHOCTU OOBEKTHBHOTO
J1abOPATOPHOTO KOHTPOJIST SHIOTOKCMHEMUH TIOKA JIe-
JIAIOT OYEHb CJIOKHOU CEJIEKTUBHYIO TeMOCOPOIHIO
JUIST TIOJIABJISIOIIETO  OOJIBIIIMHCTBA OTE€YECTBEHHBIX
JIITY.

AXTHBAIMA MEMATOPHOTO KaCKa/[a IPU CETICH-
ce TIPUBOJIUT K TOBPEKACHUIO SHIOTENUS W 3HAUM-
MBIM HapyIIeHUSAM MUKPOIUPKYJISAINHA, KOTOPBIE
MIPE/IINIECTBYIOT FTeMOJMHAMUYECKUM PACCTPONCTBAM:
VBEJIMYEHUIO, & 3aTeM U CHUKEHUIO CePACYHOTO BbI-
6poca, CHUKEHUIO TepudepruuecKoro COCYAUCTOTO
COTIPOTUBJICHNUS, MOBBIICHUIO TTPOHUIIAEMOCTH 9H-
JIOTEeJTS, JIETOYHON TUIIEPTEH3UH, Tepepacipeieie-

by D. L. Shukevich on «Extended replacement renal
therapy for abdominal sepsis» was based on the ana-
lysis of the dynamics of endogenous intoxication, hy-
poxia and multiple organ failure (both with the gene-
rally accepted intensive treatment and with its com-
plementation by hemofiltration). Objective criteria
for the early initiation of prolonged renal replace-
ment therapy with abdominal sepsis were for the
first time substantiated, developed and implemen-
ted in practice to fulfil at the maximum level the or-
ganoprotective effect of the therapy: the prevention
of the development and progression of multiple
organ failure [6].

The data obtained in the thesis by E. S. Bazhi-
na, an employee of the V. A. Negovsky Research In-
stitute of General Reanimatology, confirmed the
pronounced disorders of tissue perfusion with abdo-
minal sepsis [25]. They are characterized by a dec-
rease in the linear and volume velocities of the blood
flow dependent on the severity of patients. This, to-
gether with the analysis of the spectral characteri-
stics of the Doppler, confirms the development of ar-
teriolo-venular shunting in septic shock. Tt was
shown that one of the mechanisms of the positive ef-
fect of efferent treatment is the improvement of tis-
sue perfusion, which can be used both as a target of
therapeutic effect, and as a control of the treatment
efficacy. In order to control the effectiveness of trea-
tment, it was suggested to evaluate tissue perfusion
by ultrasound dopplerography. It is an easy method
to use at the patient's bed, with quick results that do
not require expensive consumables. The degree of
separation between macro- and microcirculation de-
termines the possibility of tissue perfusion restora-
tion using efferent treatment methods, such as selec-
tive hemosorption of endotoxin or «non-selective»
hemodiafiltration.

Renal replacement therapy in patients with
cardiovascular diseases. In addition to injury and
infection, SIR can be induced by artificial circulation
(IC): the contact elements, the coagulating blood sy-
stem and the complement contact the surface of fore-
ign materials and oxygen in the oxygenator. The po-
stoperative MOF remains the most common cause of
patients dying after surgical interventions, which
prompted G. P. Plotnikov to study this problem in
detail [26]. The analysis of extensive clinical material
(1.129 case histories) was performed retrospectively.
The prospective study involved 220 patients opera-
ted under IC conditions for coronary artery disease
and acquired heart defects. The author established
non-laboratory events and factors with a high pro-
gnostic significance (52—71%) leading to the deve-
lopment of MOF in the postoperative period, name-
ly: multifocal vascular lesion, the IC duration > 150
min, the operation duration > 300 min, the severity
of condition upon admission to resuscitation on the
APACHE 11 scale > 18 points; blood loss > 10 ml/kg
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HUIO OPTAaHHOTO KPOBOTOKA M CHUIKEHUIO COKPATH-
TeJIBHOI criocobHOCTH MuoKapaa. [latodusuonoru-
yeckue aeKThl, peasn3yeMbie Ha MUKPOIUPKYJIs-
TOPHOM YPOBHE, BElyT K TOMY, UTO Y 3HAUUTEJIbHOM
qacTu OOJIBHBIX CEICUC OCJOKHSIETCS Pa3BUTHEM
CETTUYECKOTO MIOKA U MOJUOPTaHHON HE0CTaTOY-
HOCTH, KOTOpasl sIBJISIETCSI OCHOBHON NMPUYMHON THU-
6esu 9TuX 60bHBIX. Jledenune abJOMUHAIBHOTO CEll-
cuca TpeLycMaTPUBAET XUPYPTUUYECKYIO CAHAIIMIO
UHGDEKITMOHHOTO 0Yara ¥ aH TAMUKPOOHYIO TEPATIUIO,
OJTHAKO MHTECHCUBHOE JICUCHUE TOJIKHO TOTIOTHATHCS
METO/IJAMU JKCTPAKOPHOPAJIBLHON JIETOKCUKAIUU C
IIeJThI0 BOCCTAHOBJIEHNS TKaHeBOU mnepdysun. M3-
yUeHUEe MUKPOIMPKYJISAINA Y KPUTUUECKU TSKEITBIX
GOJIbHBIX JIABHO MPUBJIEKAET BHUMAHUE UCCJIEI0BA-
tesieit. Pazpaboran MeToz BUACOMUKPOCKOIIMH HOb-
S3BIYHBIX MUKPOCOCY/IOB, TIO3BOJISIONINI Y MOCTENN
GOJIHOTO OTCJIEKUBATH JMHAMUKY MUKPOIIUPKYJISI-
TOPHBIX HAPYIIEHUH, B TOM YKCJI€ B OTBET Ha Jieuel-
Hoe Bos/ielicTBue. JlokazaHa CBSI3b BBISIBJISIEMBIX Ha-
PyILIEHIIT KPOBOOOpaIleHHs B CyOJIMHIBAJIbHBIX MUK-
pococyiax ¢ KPOBOTOKOM 10 OPBIKEEUHBIM COCY/IaM,
MIPUYEM 3TU HAPYIIEHUS KOPPEJIUPYIOT C TKECTHIO
cocTostHus OOJIbHBIX ¢ cericucoM. Erie 6osiee TOUHYT0
MHOOPMAIINIO TPEOCTABISAET METOJ CIEKTPAIbHO-
HOJISIPU3AIIMOHHOTO aHaM3a U300paskeHnl, MO3BO-
JIFTONUI BU3YaJIU3UPOBATh KAWJUIAPHYIO Tepdy-
3uto. Psj uccieoBaHU MOATBEPIKAAIOT BO3MOMK-
HOCTD OIIEHKU OPraHHOTO KPOBOTOKA HA OCHOBE JIAH-
HBIX, TIOJIYYE€HHBIX TPU U3YYEHUU MUKPOIUPKYJIS-
uu nepudepudeckuxX TKaHEH MEeTOIOM Jia3epHOM
JIOTITLIIEPOBCKOIL (htoymerpu. Tak, B paboTe cOTpy/I-
HuKOB rtnana HUN obiieil peaHUMaTOJIOTHN UM,
B. A. Herosckoro A. A. Kocosckux u 10. A. UypJse-
Ba TIPOBEJICH AHATN3 U3MEHEHWH (DYHKIIMOHATBHOTO
COCTOSHUS KAWJUIIPHOTO pyCJia KOKHW TPU PA3JIv-
TOM THOITHOM IEPUTOHUTE, OCJIOKHEHHBIM a0OMU-
HaJIBHBIM CEIICHCOM, C KOJIMYEeCTBEHHOH OIleHKOM
ypoBHs tiepdysun [24]. ABropamu ObLIO MOKa3aHO,
YTO HAPYIHIEHUS MUKPOIMPKYJIAINN KOXKHU KOPPEJIH-
PYIOT € M3MEHEHUSIMU CPETHETO 3HAUCHUS MTapaMeTpa
MUKPOIUPKYJISIIMY CTeHKN TOHKOW KUITKK. B nuccep-
taruu [Iykesnya /1. JI. «I[IpoaienHas 3amecTuTeIbHAS
HOYEYHAsT Tepalusi Ipu abJIOMUHAIILHOM CETICHCe» Ha
OCHOBAHUY aHAJIM3a JINMHAMUKHU SHIOTCHHON MHTOKCHU-
KaIliK, TUTIOKCUUA W TOJIMOPTAHHON HEI0CTAaTOYHOCTH
Kak Ha (hoHe OOIIEPUHATOTO MHTEHCUBHOTO JICYEHUS,
TaK U C €T0 JIONOJTHEeHeM reMO(pUIIbTPAIINei, BIIEPBbIE
TEOPETHYECKH 0O0CHOBAHBI, Pa3pabOTaHbI U TIPAKTHYe-
CKU Peajin30BaHbl O0bEKTUBHbIE KPUTEPUH PAHHETO Ha-
yasia MPOJIJIEeHHON 3aMeCTUTEIbHOM TOYeYHO Teparun
npy abJIOMUHAIIGHOM CETICUCE, TIPUMEHEHNE KOTOPBIX
MO3BOJISIET MAKCHMAJIbHO PEAIM30BaTh €€ OPTaHOIpO-
TeKTUBHBIN ahdeKT — TpeaynpeskieHie pa3BUTHs U
IIPOrPECCUPOBAHMS  TIOJIMOPTAHHON HEIO0CTATOYHOCTH
[6].

[larHble, MoydyeHHbIE B IUCCEPTAITMOHHOM HC-
ciepoBanun corpyanuka HUM obueil peanrMaTo-

and hemotransfusion >2 doses of donor erythrocyte
mass and plasma. These events and factors registered
enable the start of preventive organ replacement the-
rapy without waiting for laboratory markers of dys-
function in organs and systems to manifest. The hyd-
rodynamic status determined by the method of
transpulmonary thermodilution (an increase in
EVIWTI>8.0, PVPI>3.5 with GEDVI<700 ml/m?) is
a pathogenetic justification for the early onset of per-
manent venous-venous hemofiltration, which makes
it possible to level out the manifestations of acute
lung damage, renal failure, metabolic disorders and
prevent the transformation of organ dysfunction into
the failure in more than 70% of cases. Incidentally,
substitutive renal therapy can be performed directly
during the IC, which in a number of cases can pre-
vent the development of postoperative ARF or the
progression of CKD in patients with pre-existing
chronic kidney disease [27].

High mortality in patients with myocardial in-
farction is associated with the development of car-
diogenic shock. The prolonged and significant hypo-
perfusion with cardiogenic shock followed by the re-
stored peripheral circulation causes the release of in-
flammatory mediators into the systemic circulation
and the development of MOE In patients with car-
diogenic shock emergency angioplasty is a life-saving
operation. To prevent MOF an early (within 12
hours after revascularization) use of extended hemo-
filtration is an option; it may significantly reduce the
dose of cardiotonic support, reduce the manifesta-
tions of acute lung damage and the clinical manife-
stations of a systemic inflammatory response [28].
This is a promising field of using extracorporeal de-
toxification, which requires further study.

Replacement treatment of acute liver failure.
The high prevalence of viral hepatitis, the hepatoto-
xic effect of many medications and the extensive sur-
gical interventions on the liver are the main factors in
the development of acute hepatic failure (AHF). The
problem of treating a fulminant course is particularly
urgent as the life of patients is limited to a few days.
As a rule, AHF is not a monoorganic disease. It joins
in as a component of multiple organ failure and signi-
ficantly worsens the prognosis. Being the main «me-
tabolic reactor» of the body, the liver has not only a
large functional reserve, but also good regenerative
capabilities. However, the liver regeneration through
hypertrophy and hyperplasia of hepatocytes is relati-
vely slow. Lethal outcomes may be prevented by tem-
porary prosthetics of the liver detoxification function
in the duration while its function is being restored.
The detoxification methods described above prove to
be ineffective due to the fact that in AHF both hyd-
rophilic and hydrophobic ETSs accumulate in the co-
urse of the treatment. The latter are connected with
plasma proteins and cause the depletion of the bin-
ding capacity of albumin. Increasing encephalopathy
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gorun uM. B. A. Herosckoro E. C. baxunoii, moz-
TBEPSKIAIOT HAJIMYKE BBIPASKEHHBIX PACCTPONUCTB TKa-
HeBOU niepdysuu mpu aboMUHAILHOM cericuce [25].
OHU XapaKTepU3yI0TCs CHUKCHUEM TI0OKa3aTesiei Jin-
HEWHOI 1 06BEMHOU CKOPOCTEN KPOBOTOKA COOTBET-
CTBEHHO TSIKECTH COCTOSIHUSI OOJIBHBIX, YTO B COBO-
KYITHOCTH € aHAJIM30M CIIEKTPAJIBHBIX XaPAKTEPUCTUK
JIOTIIIEPOTPAMM TOJTBEPIK/IAET MOJIOKEHIE O PA3BU-
TUU apTEPUOJIO-BEHYJISPHOTO NIYHTUPOBAHUS TIPU
cenrtudeckoM mioke. [TokazaHo, 4TO OfHUM M3 Mexa-
HU3MOB TOJIOKUTEHLHOTO BO3/ieicTBUS ahdepeHTHO-
TO JIeUEeHUST ABJISACTCSA YIydllIieHue TKaHeBOH 1epdy-
31H, KOTOPYIO MOKHO UCIIOJIb30BaTh KaK B KauecTBe
MUIIIEHN JIedeOHOTO BO3EICTBUS, TaK U B KauyeCTBe
KoHTpoJist addexkTuBHOCTH JieyeHUs. C 1eJbI0 KOHT-
poJist aPeKTUBHOCTU JIeYeHUS TIPe/IIOsKeHa OTleHKa
TKaHEeBOI TIepy3nn IyTeM YIbTPa3ByKOBOH JOTIILIE-
porpaguu — pOCTOil B IPUMEHEHUH, [IPOBOUMbBIN Y
nocresm O60JILHOIO METO ¢ OBICTPHIM [10JIyYeHIEM Pe-
3yJILTATOB, HE TPEOYIOIIEH OPOTOCTOSIIX PACXO/I-
HbIX MaTepuaynoB. CrerneHb pPa3oOIIEHUST MEKITY
MaKpO- ¥ MUKPOIUPKYJIAIMEN ONpe/eisseT BO3MOXK-
HOCTH BOCCTAHOBJIEHUSI TKaHEBOI 11epy3un 1pu uc-
10J1b30BaHNU 3(HHEePEHTHBIX METO/IOB JICUCHUS, TAKUX
KaK CEJIEKTHBHAsT TeMOCOPOIHsI 9HIOTOKCHUHA WJIN
<HECEJIeKTUBHASI» TeMOINA(DUIbTPAITU.
3amecTuTenbHasd TOYEUHAs Tepanusi y 60Jb-
HBIX C CEPAEUYHO-COCYAUCTBIMU 3a00JeBaAHUAMH.
[Tomumo TpaBMbI 1 nHbEKTH, TpoBoIpoBath CBO
MOJKET MCKyccTBeHHOe KpoBooOparienue (MK), mpu
KOTOPOM ITPOUCXO/IUT KOHTAKT (DOPMEHHBIX 2JIEMEH-
TOB, CBEPTBIBAIONIEH CUCTEMbI KPOBU ¥ KOMILTIEMEHTA
C TIOBEPXHOCTBHIO UYKEPOIHBIX MATEPUATIOB U KUCJIO-
ponom B okcurenarope. Ilocreonepanmonnas [TOH
ocTaercst HanboJiee YacToi MPUIUHON cMepTH 6OJIb-
HBIX [IOCJIE XUPYPIUYECKUX BMEIIATENBCTB, 4TO 00y -
quio I'. I TlnoTHMKOBA /leTalbHO U3YYUTD 3TY TIPO-
6semy [26]. PeTpOCIEKTHBHO MPOBEIEH aHAIN3 00-
HNIMPHOTO KJnHUYeckoro marepuana (1129 ucropnii
6oJsie3Hn). B MPOCIIEKTUBHOE HCCJIEJOBAHUE BOIILIO
220 GOJIBHBIX, OIEpUPOBaHHBIX B yciaoBusx MK mo
noBogy UBC u 1proGpeTeHHbIX TIOPOKOB CEPIIA.
ABTOPOM yCTaHOBJIEHBI BHEJAOOPATOPHbBIE COOBITHSI
n (axTOphl, ¢ BBICOKON MPOTHOCTUYECKOU 3HAUM-
MocTbio (52—71%) npuBopsuiue K pazsuruio [IOH B
MOCJICOTIEPAITIOHHOM TI€PHOJIE, & UMEHHO: MYJIbTH-
(bokasmbHOE cocyaucToe TIOpaXKeHWe, IJIUTETHHOCTD
MK >150 muH, 1pogossKuTesbHOCTD orepariuu >300
MUH, TSKECTh COCTOSHUS TP MOCTYIIJICHUH B PEAHU-
marnuio 1o mkane APACHE I1>18 6auios; kpoBoIio-
Teps >10 mui/kr u remoTpancdysus >2 103 TOHOP-
CKOI 3PUTPOIMTAPHOI Macchl U 1y1a3Mbl. Peructpa-
IHST 3TUX COOBITHI 1 (DAKTOPOB MO3BOJISIET HAUNHATD
MIPEBEHTUBHYIO OPTAaHO3AMECTUTEIBHYIO TePAITNIo, He
OKWJIast TOSIBJIEHUST JTaGOPATOPHBIX MApPKEPOB JIHC-
(bynkmmii mo opranam u cucremam. I'mapogmaaMude-
CKMH CcTaTyC, Olpe/iesisieMblil MeTO/IOM TPAHCITYJIbMO-
HaJbHOM Tepmoutionuu (noseiienue EVIWI>8,0,

is determined by the accumulation of neurotoxins
(ammonia, methyl mercaptans), the synthesis of false
neurotransmitters from aromatic amino acids and en-
hanced GABAergic transmission of nerve impulses in
the brain; the disrupted liver metabolism of nitric
oxide results in vasodilation and slowing down of the
glomerular filtration rate, which together determines
a clinical picture. Albumin dialysis developed and im-
plemented in clinical practice in the 1990s of the last
century, gives a solution to the problem of removing
both hydrophilic and hydrophobic toxins due to a
combination of sorption removal of toxins and diffu-
sion mass transfer.

In the thesis by A.V. Nikulin the results of the
treatment of 52 patients and those affected with
AHF were analyzed [29]. The concentrations of bili-
rubin and creatinine in the blood plasma of patients
and in the solution of donor albumin were studied.
The transport ability of albumin was also calculated.
When calculating the kinetic model of albumin dia-
lysis, the maximum clearance for unconjugated bili-
rubin at low blood flow rates and albumin flow was
revealed. With a significant predominance of the
conjugated fraction of bilirubin, the maximum remo-
val of ETSs is mediated by high flows of blood, albu-
min and dialysis solution. During albumin dialysis an
increase in the binding reserve and effective concent-
ration of serum albumin was observed on average by
27%, which indicates an improvement in its trans-
port properties. Direct clinical effects of detoxifica-
tion were shown as follows: a decrease in encephalo-
pathy, stabilization of hemodynamics, an increase in
diuresis. The best results were found in patients with
a slow increase in the postdialysis level of bilirubin.
At the same time the loss of the detoxification capa-
city of the liver was prevalent, while the protein-
synthetic and disintoxication functions were relati-
vely preserved. Mortality in these patients was 41%,
which was significantly higher compared to the com-
parison group where there was no extracorporeal tre-
atment. Temporary elimination of intoxication as a
result of albumin dialysis stabilizes the function of
the remaining hepatic tissue (a «<bridge» to regenera-
tion or transplantation). The persistence of the trea-
tment results depends on the possibility of restoring
the liver function, as well as the safety of functions of
other organs and systems. The persistence of the la-
boratory effect of DT (a slow rate of recovery of the
pre-dialysis level of bilirubin) may indicate a more
favourable outcome of the disease. Rapid recovery of
the initial level of hyperbilirubinemia was observed
in the case of hepatodepression (the loss of all liver
functions in MOT). In these cases, the effect of albu-
min dialysis was insufficient and unstable, while the
28-day mortality was 80%.

Detoxification in pancreatic necrosis. Endo-
genous intoxication is the main cause of death in
pancreatic necrosis (a severe disease that continues
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PVPI>3,5 npu GEDVIK700 mi/m?), siBiisieTcst mato-
FeHEeTHYEeCKUM ODOCHOBAaHMEM PAHHETO Havaja Io-
CTOSIHHOW BEHO-BEHO3HOU reMO(pUJIbTPAIlUNM, YTO
MO3BOJIAET HUBEJIUPOBATH MPOSIBJIECHUS OCTPOTO T10-
BPESKICHUS JIETKUX, TIOYEYHON HEOCTATOUHOCTH, Me-
TabOJINIEeCKIEe PACCTPOIICTBA U  MPEXOTBPATUTD
TpaHchOPMAITNIO OPraHHbIX [UCHYHKIINN B HEOCTA-
To4HOCTH Oosiee ueM B 70% ciayuaes. Kcraru, 3ame-
CTUTEJIbHAS TTOYeYHAS TePATTs MOXKET BBITIOJHATHCS
HerocpezicTBeHHO BO BpeMs VK, uto B psizie cyvaes
MO3BOJISIET TIPEAOTBPATUTH PA3BUTHE MOCJIEOIEPA-
nuonnot OIIH wmam mporpeccupoBanue XIIH y
GOJILHBIX C MPEJCYIIECTBYOIIEH XPOHUUECKOH 6o-
JIE3HBIO TIoueK [27].

Boicokast JieTasibHOCTD y OOJIbHBIX HH(DAPKTOM
MUOKap/la CBsI3aHA C Pa3BUTHEM KapAUOTEHHOTO
moka. /lrenbHag v 3HaUMMas runonepdys3us npu
Kap/IMOTEHHOM TIOKE € TIOCJEAYIONUM BOCCTAHOBJIE-
HUEM Tepr(epUIecKoro KpoBOOOPAIEHUST TIPUBOJIUT
K BBIOPOCY B CUCTEMHBII KPOBOTOK MEJUATOPOB BOC-
nanenuss u pasputuio [TOH. Ilpm kapmamorenHoM
IIOKE BBITIOJTHEHUE HKCTPEHHON aHTUOIJIACTUKU $IB-
JsgeTcs SKM3Hecmacamoolieil omneparueit. /s mpen-
orspatieans [IOH BoamoskHo pannee (B Teuenne 12 4
MOCJIe PEBACKYJIIPU3AIINHT ) TIPUMEHEHUE TTPOJITICHHOM
reMouIbTpaIN, KOTOPas MO3BOJISAET 3HAYUMO CHHU-
3UTHh 7103y KapAMOTOHWUYECKOW MOJICPKKN, YMEHb-
NIATH MPOSBIECHUS OCTPOTO MOBPEKIACHUSA JIETKUX U
KJIIMHUYECKUE TIPOSIBJICHUS CHCTEMHOTO BOCIATTUTETb-
Horo otBera [28]. D10 nepcrekTUBHAS 00JIACTD TIPU-
MEHEHUS 3KCTPAKOPIIOPATIBbHOM JIETOKCUKAIINH, Tpe-
Oyroliast IaIbHENIIero 3y YeHusl.

3aMecTHTeIbHOE JeYeHHe OCTPOii MmeyeHou-
HOIl HEIOCTAaTOYHOCTH. BhicoKag pacrnpocTpaHeH-
HOCTb BUPYCHBIX TEMATUTOB, TENAaTOTOKCHYECKOE
JICHCTBUE MHOTUX JIEKAPCTBEHHBIX CPEJICTB, BBLITIOJI-
HEHUE PACIIUPEHHBIX ONEPATUBHBIX BMEIIATEJIbCTB
Ha IEYCHU OTIPEICJSIOT ABASIOTCS OCHOBHBIMU (haK-
TOPaMH Pa3BUTHS OCTPOH MEUEeHOYHOHN HeJ0CcTaTou-
Hoctu (OTIleuH). TTpobaema seuenust OTleaH most-
HUEHOCHOTO TE€YEHUsT 0COOEHHO aKTyaJlbHA, TaK KaK
JKM3Hb TMAIMEHTOB OTrpaHUYeHAa HECKOJIbKUMU
nuamu. Kak npasusio, OlleuH ne siBisiercss MoHo-
OpraHHbBIM 3a00JIEBaHUEM, €€ TPUCOEMHEHNE KaK
KOMIIOHEHTa TOJUOPTaHHOW HEJI0CTaTOYHOCTU
3HAUUTEJIBHO YXYJIIaeT MporHo3. Kax ocHOBHOI
«MeTaboIMYECKUNl PeakTOpP» OpPraHu3Ma, MeYeHb
obJiajjaer He TOJBKO GOJbIIMM (DYHKIIMOHAIbHBIM
pe3epBOM, HO M XOPOIINMHU PereHepaTOPHBIMU BO3-
MOKHOCTSIMU, OJTHAKO PereHeparus MeuyeHu 3a cyer
rUIepTpoPuu W TUNEPIIA3UNA TENATOIUTOB IIPO-
HCXOAUT OTHOCUTETBHO MeieHHo. [IpenoTBparuthb
JIETATTBHBIN MCXO/]] TTO3BOJISIET BPEMEHHOE MPOTE3U-
pOBaHUE NETOKCUKAIMOHHOW (DYyHKIIUM TEeYeHW Ha
TOT TIEPUOJI, TTIOKA HE BOCCTAHOBATCA ee (PYHKINO-
HaJIbHBIE BO3MOKHOCTH. OTMCAHHBIE BBIIIE METO/IbI
JIETOKCUKAIIMKU OKa3bIBAIOTCS Masod(dekTuBHbIMU
B cBsi3u ¢ TeM, 4To 1ipu OlleuH nakannuaoTcs He

to take the lives of the population), despite the im-
provements in surgical techniques and modern ap-
proaches to intensive care.

Enzyme toxemia (specific for pancreatic necro-
sis) is one of the major aspects of endogenous intoxi-
cation. It causes the development of severe organ da-
mage and disruption of vital functions of the body in
the first week from a clinical manifestation. The fai-
lure of biological barriers at an early stage of the di-
sease development results in activated pancreatic en-
zymes entering the systemic circulation. Lungs are
the first target organ for the factors of pancreatic ag-
gression. Enzymes of the pancreas that enter the blo-
odstream through the chest lymphatic duct primari-
ly damage the pulmonary microcirculation system,
therefore acute respiratory distress syndrome
(ARDS) complicates the course of pancreonecrosis
in 30—35% of cases and significantly aggravates the
course of the disease. The damaging potential of en-
zyme toxemia may be reduced by the method of plas-
mapheresis. In the work [30] it was shown that plas-
mapheresis is an effective method of eliminating pan-
creatic enzymes from systemic blood flow in the en-
zymatic phase of pancreatonecrosis. The method ap-
plied with an average volume of plasma substitution
of 47.5% allows the reduction of the level of pancrea-
tic a-amylase by 38.2%, the level of lipase by 36.4%.
The frequency of development and the severity of
ARDS grow with the increase in the period from the
onset of the disease to plasmapheresis. Plasmaphere-
sis in the enzymatic phase of the disease started wit-
hin 48 hours from the onset of pancreatic necrosis,
can prevent clinically significant damage to lungs.
The use of plasmapheresis in intensive therapy star-
ted from Day 3 after the manifestation of the disease,
enables the reduction of the frequency of ARDS by
23.5%. In general, the reduction of enzyme toxemia
reduces a 14-day mortality by 11.7% and the dura-
tion of patients' stay in the department of resuscita-
tion by 2 days.

Conclusion

When writing this review we aimed to demon-
strate the scientific developments of the V. A. Negovs-
ky Research Institute of General Reanimatology in
solving the problem of endogenous intoxication. In our
opinion, there are no ineffective methods of treatment.
There will be far fewer clinical failures if the therapeu-
tic efforts in ICU are employed «in a right time», tech-
nologically correct manner strictly tied to medical in-
dications. We are constantly aware of new pathophy-
siological mechanisms of endogenous intoxication.
Based on the acquired knowledge and modern medical
technology, we are revising traditional approaches to
detoxification and are developing new areas of rese-
arch. All above certainly warrants the continuation of
a scientific searching.
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TOJIBKO THApObUIbHbIE, HO U TunpodobHbie DTC.
TMoceHme HAXOAATCS B CBSI3U € OEJIKAMU [1JIA3MbI 1
OPUBOAT K KCYEPIIAHUIO Pe3epBa CBI3bIBAIOIIEN
criocobHocT abOymuna. HakorieHne HepoToK-
CUHOB — aMMHUAKa, METHUJI-MEPKAIITAHOB, CUHTE3
JIOJKHBIX HEUPOTPAHCMUTTEPOB U3 APOMATUUYECKUX
amMuHOKUCJIOT U ycunernHas [AMK-epruueckas te-
peraya HepPBHBIX KMMITYJIbCOB B TOJIOBHOM MO3Te
OTIpeNesiIioT HapacTaIoNLyIo sHIledanonaruio, a Ha-
pYIIEHIE TTEIEHOYHOTO MeTaboIu3Ma OKCH/IA a30Ta
IPUBOANUT K BA30[UJIATAIUU U 3AME/JIEHUIO CKOPO-
cTu KJIIyOOYKOBO# (DUIIBTPAIIH, YTO B COBOKYITHO-
CTHU U ofpezender kinandeckyio kaptuny OlleuH.
AbOyMUHOBBIN [THa/N3, Pa3spabOTaHHBI W BHEI-
PEHHBIN B KJIMHUYECKYIO MpakTuky B 90-X Tomax
MPOIILJIOTO CTOJIETHSI, TI03BOJISIET PEIIUTH TPOOIEMY
yIaTeHUs KaK THAPO(MUIBHBIX, TaK U TUAPODOOHBIX
TOKCHHOB OJlarofaps coYeTaHuio COPOLMOHHOIO
yAajieHns TOKCMHOB 1 [ dy3noHHOTO Maccotepe-
Hoca. B muccepranmonHoit pabore A. B. Hukysmna
MPOAHAU3UPOBAHBI PE3YJILTATHI JledeHusT 52 60JIb-
Heix 1 noctpagasmux ¢ OlledH [29]. W3yuanach
KOHIleHTpalust OuanpyOrHa, KpeaTuHUHA B TJIa3Me
KpPOBU GOJIBHBIX U PACTBOPE JOHOPCKOTO abOyMu-
HA, TAK)Ke PACCYNUTHIBAIU IOKA3ATENU TPAHCIIOPT-
HOU crocobHocT anbbymuHa. [Ipu pacuere KuHe-
TUYECKOU MOfieJU aibOyMUHOBOTO [UAJIN3a BbI-
SIBJIEH MAKCHUMAJIbHBIN KJIUPEHC 10 HEKOHBIOTUPO-
BaHHOMY OUIPYOUHY TIPU MAJIBIX CKOPOCTSIX KPOBU
u oToKa anbOymuna. [Ipu 3HaYMTEIHHOM TIpeobJia-
JIAaHUU KOHBIOTUPOBAHHOW (pakiun OuanpyOrHa
ATbOYMUHOBBIN JINAJIN3 MaKCUMAJbHOE YIaJeHue
ITC uztet ¢ BBICOKUMU OTOKAMU KPOBH, aJIbOyMU-
HA ¥ JUATU3UPYIONIETO pacTBOpa. Bo BpeMs aibly-
MUHOBOTO JINQJIN3a OTMEYEH POCT Pe3epBa CBI3bIBA-
Hus U 3(hhHEeKTUBHON KOHIIEHTPAIIMHU ChIBOPOTOUHO-
ro aabOyMUHa B cpejiHeM Ha 27%, 4TO TOBOPUT 00
VJIYUIIEeHU! ero TPAHCIIOPTHBIX cBOHCTB. [lokazaHbl
HETOCPE/ICTBEHHbIE KJINHUYecKue a(hheKThl IeTOK-
CUKAIlMK — YMeHbIIeHe aHIedanonaTuu, ctabum-
3amusl TeMOAUHAMUKH, POCT auype3a. Haumyurue
pe3yJIbTaThl JIEUCHUsI OKA3aIUCh Yy GOJBHBIX ¢ MEJI-
JIEHHBIM POCTOM TIOCT//IUAJIUN3HOTO YPOBHSI OUIUPY-
6una. [Tpu 9TOM BeIyIIUI XapaKTep UMeJIO BhIajie-
HUE JIETOKCUKAI[MOHHOW CHOCOOHOCTH TIE€YeHH, a
GEJIKOBOCUHTETUYECKAST W JIE3UHTOKCUKAIIMOHHASI
(YHKIUYU OKA3aTUCh OTHOCUTEIBHO COXPAHHBIMU.
JletambHOCTD y 3TUX GOJBHBIX cocTaBuia 41%, uto
JIOCTOBEPHO HUJKE [10 CPABHEHUIO C TPYIIIION, B KOTO-
POl 9KCTPAKOPIOPATbHOE JiedyeHue He IIPOBOIU-
Jock. Bpementoe ycrpanenne UHTOKCUKAIIMU B pe-
3yJIbTaTe MPOBEAEHUST aTbOYyMUHOBOTO [IHAJ3a
OPUBOJUT K crTabuim3anuu (hyHKIIMU OCTaBIIEHCst
MEYEeHOUHON TKaHU («MOCT» K pereHepanuu WJn
tpaHciianTanun). CTOUKOCTb Pe3yJsibTaToB Jicue-
HUs 3aBUCUT OT BO3MOJKHOCTU BOCCTAHOBJIEHUS
(byHkIuu nedenu, a Takxke coxpaHHOCTU (PYHKIINI
apyrux opranoB u cucreM. CTOUKOCTD J1abopaTop-

Horo acddekra A/l — MelJIeHHBII TeMIT BOCCTAaHOB-
JIEHUST TPeINaJu3HOTO YPOBHs OuaupyOuHa —
HO3BOJISIET CYyAUTH O GoJiee GJIArOIPUSTHOM UCXO/IE
3abosieBaHus1. BBICTPOE BOCCTAHOBJIEHUE UCXOHOTO
YPOBHSI TUIEPOUTPYOUHEMIH HAOIIOATOCD B CIIy-
Yae rernaTojlelpecCuu — BBIMAAEHUS BCeX (QYHKITUI
[eYeHn B COCTABe MOJUOPTaHHOM HEOCTATOYHOCTH.
B Tom cayuae abdekr arbOyMHUHOBOTO auajn3a
OKa3bIBAJICA HEIOCTAaTOYHBIM M HECTOUKUM, a 28-
MHEBHAY JICTAITLHOCTD cocTaBuia 80%.

JeTokcukaius npu maHKpeoHeKpose. IJHJI0-
reHHasi HHTOKCUKAIUS SIBJISIETCS] OCHOBHOW MPUYH-
HOU JIeTaJIbHOCTH 1TPU NTAaHKPEOHEKPo3e — TsKeJieli-
meM 3a060JIEBAHNH, TIPOJIOJIKAIONIEM YHOCHTD JKU3HD
TPYIOCIIOCOOHOTO HACEJIEHUsT, HECMOTPST Ha COBep-
[IEHCTBOBAHIE XUPYPrUYeCKONH TEXHUKU U COBpe-
MEHHBIE TI0/IXO/Ibl UHTEHCUBHOTO JIEUEHHUSI.

OpHuM U3 BeAylIX KOMIOHEHTOB 9HIOT€HHOM
UHTOKCUKAIUU SIBJsIeTcsl crenuduyaHas st IaH-
KPEOHEKPO3a (HEPMEHTHAsT TOKCEMUs, OOYCIIOBJIU-
BaIOIAsl Pa3BUTHE TSIKEJIOTO OPTAaHHOTO MOBPEK/Ie-
HUS U HAPYIIIeHNe BUTAIBHBIX (DYHKIUIT Opranu3Ma B
HEePBYI0 HeIEI0 OT KJIWHUYECKOH ManudecTanuu.
Pe3y/ibTaTOM HECOCTOSITENLHOCTH OUOJOTHYECKITX
GapbepoB Ha paHHEH CTauy Pa3BUTHS 3a00JICBAHUS
SIBJISIETCST TIONAJAHNE B CUCTEMHbBIN KPOBOTOK aKTH-
BUPOBAHHBIX ITAHKPEATUYECKUX IH3UMOB. [lepBbiM
OPraHOM-MUIIEHDIO JIJIsT (GAKTOPOB MAHKPEATUIECKOM
arpeccuu ctaHoBsitcs Jjierkue. DepMeHTHI MOKETY-
JIOYHON JKeJie3bl, MOCTYIAIOIINE B KPOBb Yepe3 TPy/I-
HOI JinMpaTUdecKuil TPOTOK, TOBPEKIAIOT MPEKIE
BCETO CUCTEMY JIETOYHOI MUKPOIUPKYJISAIIH, 109TO-
MY OCTPBIIl pecIUupaTOPHBIA JAUCTPECC-CUHIPOM
(OPAC) ocrnoxHseT TeyeHWE ITTAHKPEOHEKPO3a B
30—35% ciydaeB M CYIIECTBEHHO OTSITOIAET Tede-
Hue 3a0oseBanus. CHIDKEHUE TIOBPEKAAIOIIETO T10-
TeHnuama GepMEHTHON TOKCEMUH JOCTUKIMO METO-
nom miaasMacdepesa. B pabore [30] mokasano, uTo
mnasmadepes sapisiercd aPHEKTUBHBIM METOIOM
nuMUHAIIUN (PEPMEHTOB TIO/KETYIOUHON JKeJe3bl
13 CUCTEMHOTO KPOBOTOKA B (hepMEHTATUBHON hase
MaHKPeOoHeKpo3a. Ero npuMeHeHue ¢ cpeHuM 00be-
MOM ILJIasMoO3aMeleHus 47,5% I03BOJIAeT CHU3UTD
YPOBEHb MAHKPEATUIECKON ¢ -aMIJia3bl Ha 38,2%, jiu-
na3el — Ha 36,4%. [Ipu aTOM yacToTa pa3BuTUs U TSI-
skectb OPJIC Bo3dpacTaeT o Mepe yBeJTmueHMs CPOKa
oT Havasa 3a60JIeBaHIsI JI0 TPOBEJIeHU TTasMadepe-
3a. [lnazmadepes B pepmeHTaTuBHOI (haze 3ab0eBa-
HUS, HAYaThIil B CPOK 48 4 OT HavaJa TTAHKPEOHEKPO-
3a, TI03BOJISIET IIPEIOTBPATUTD KIMHUIECKU 3HAYNMOE
noBpexenue jerkux. [Ipumenenue miazmadepesa B
cocTaBe MHTEHCUBHOW Tepalnny, HayaToll ¢ TPeTbux
CYTOK OT MaHuectanuu 3ab0JIeBaHUs, O3BOJISIET
can3utb yactory OP/IC na 23,5%. B nesom, kynupo-
Banue (hepMEHTHOU TOKCEMUU MPUBOAUT K CHIKE-
Huio 14-tu aHeBHON JeTanbHocTH Ha 11,7%, cpokoB
npebObiBaHust GOJIBHBIX B OT/EJECHUN PEAHUMATOJIO-
MU — Ha 2 CYTOK.
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