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Infectious complications

BJIMSHUE 9KCTPAKOPIIOPAJIbHOM JIETOKCUKAITUI
HA YPOBEHb APOMATNYECKUX MUKPOBHbIX
METABOJIMTOB B CbIBOPOTKE KPOBMU ITPU CEIICUCE

C. E. Xopommios"?, H. B. Bero6opomgosa', A. B. Hukymmu'?, A. 1O. Benosa'

' HUM ob6mieii peanmmaTosioruu uM. B. A. Herockoro
Poccust, 107031, Mockga, yoi. Tlerposka, 1. 25, cTp. 2
* [naBHbBII BOEHHDII KIMHUYeCKUH rocriutanb uM. akaa. H. H. Bypaenko MO PO
Poccus, 105094, Mocksa, Tociimranabiad i, 1. 3

Impact of Extracorporeal Detoxification on the Serum Levels
of Microbial Aromatic Acid Metabolites in Sepsis

S. E. Khoroshilov'?, N. V. Beloborodova', A. V. Nikulin'? A. Yu. Bedova'

"V. A. Negovsky Research Institute of General Reanimatology, Moscow, Russia
25, Petrovka St., Build. 2, Moscow 107031
? Acad. N. N. Burdenko Main Military Clinical Hospital, Ministry of Defense of the Russian Federation
3, Gospitalnaya Sq., Moscow 105094, Russia

[Touck HUBKOMOJIEKYIAPHBIX GHOMAPKEPOB /IS O0BEKTUBHON OIeHKH 2((HEKTUBHOCTH 9KCTPAKOPIIOPATLHbIX
METOJIOB JIETOKCHKAIIMY Kpailie akTyasueH. B pabore mpeiokeHo ¢ 9TOH MeIbio MPOBEPUTH BOBMOKHOCTH UCTIOJb-
30BaHUsT METaGOJIUTOB, TIPOYKIIUSI KOTOPHIX M3 apOMaTHYECKUX AMUHOKUCJOT B OPTaHM3Me YeJTOBeKa MOJKET
UMETh MUKPOOHOE ITPOUCXOKICHUE.

I_ICJII) HUCCJIEA0BAHUA: OICHUTD BJIWAHNE 3KCTPAKOPIIOPAJIbHBIX METOJAOB JIETOKCUKAIIMN Ha YPOBEHb pslla
q)eHI/IJIKap6OHOBI)IX KUCJIOT B CbIBOPOTKE KPOBU GOJIBHBIX € ITOYEYHOIT HE/I0CTaTOYHOCTbIO, aCCOHHHpOBaHHOﬁ C
CEIICMCOM.

Marepuasst u Metopl. [IpocriekTuBHO 11poBeieHo obcenoBanue u jederre 10 60JIbHBIX ¢ OCTPON MU XPO-
HUYECKOI (TepMMUHAIbHAS CTa/INs) TIOYEHYHOH HEJI0CTAaTOYHOCTDIO, Pa3BUBIIeiics Ha (hoHe TSKeIoro cercuca, MH-
(HEKIMOHHO-TOKCHYECKOTO TITOKA, JTTUTENBHOTO HCKYCCTBEHHOTO KPOBOOOPAIIEHHUST, TIOCTPEAHNMAIIMOHHON (0JTe3-
HU 1 1p. BeeM 60JIbHBIM TPOBONIIN HKCTPAKOPIOPATIbHYIO IETOKCUKAIIUIO, BBIOOP METOIA OIPEIEIISIIN, UCXO/Is 13
aHaMHe3a U Xapakrepa MHTOKcHKauu. OneHnBann opranuyto aucdyHnkiuio rno nikaire SOFA, remneparypy rtesa,
JIEHKOIIUTO3, JICHKOIMTAPHBIN MH/IEKC MHTOKCUKAIINH, Pe3YJIBTaThl TeCTa Ha IPOKaIbIIMTOHUH. [eMoanaduisTpa-
U TIPOBO/INJIACD 110 «BHETIOUEYHBIM» TTOKA3aHUSM, /ISl YCTPAHEHUST CUCTEMHOTO BOCHAJIMTEIBHOTO OTBETA, IPU
CEIITUYECKOM II0Ke — C MCIOJIb30BaHUEM CBEPXBBICOKOIpoHUIIaeMoro jaunannsaropa EMiC,. [lusa remoanannsa
MIPUMEHSIIN HU3KoTToTouHble arnann3aTopsl Diacap LO PS. HemocpenctsenHo 10 1 cpasy mocJie omiepann 9KCTpa-
KOPHOPaJIbHON AETOKCHKAINYN 3a0UPaInch 06pasibl KPOBU I OIICHKN B AuHamuke Metogom I'X-IT1/] cerBopo-
TOYHBIX KoHHeHnTpauuii gpennakapbonossix kuciaor BK (6ensoitnoit kuciorer), DIIK (3-peruanponnonosoi
kucoter), DMK (bennamomnounoit kucsaorsr), n-I'OYK (mapa-ruapoxcudenunykeycnoit kucaorsr), n-IOMK
(mapa- rupoKcuhennIMONIOUHON KUCTOTBI).

Pesyabrarsl. Tskects oprannoil qucdyukinuu no mkase SOFA cocrasuna 10—22 (8 cpentem 16) 6asios, k
14 pHro seranbHOCTb 40%. Y Beex GOJIBHBIX UCXOHBIE YPOBHU HEKOTOPHIX (HheHUIKAPOOHOBBIX KHUCIIOT B CHIBO-
POTKe KPOBHU ObLIM 3HAYUTENLHO BbIIIe HOPMBI. B pesysbraTe reMopuaduabTpaiii CbiBOPOTOYHbIE KOHIIEHTpa-
1 1-T'OYK u n-TOMK cuukanuce B 1,5—2 pasa (B cpeatem, B 1,7 u 1,85 pas), cOOTBETCTBEHHO.

3akimouenue. [Ipu moyeyHoi HEOCTATOYHOCTH, ACCOIIMNPOBAHHOI € CETICUCOM, KJIMPEHC aPOMATHIYECKUX M-
kpobHbIx MeTabosuToB (11-TOY K u n-TOMK) nepcriektuseH B kauecTBe OHOMAPKEPOB 171 OlleHKH 3D ()EKTUBHO-
CTU METOJIOB OKCTPAKOPIOPATBHOM IETOKCUKAIIUH.

Knmiouesvte cnoea: noueunas nedocmamounocmy, Cencuc, SKCmpaxopnoparvias 0emoKCUKayus, apoMamuyec-
Kue MUKpOOHbIe Memaboumol, peHuIKapOOHOB8bIE KUCIOMbL, 2eMOOUADPUILMP AL, OUOMAPKEPbL

Azipec 1151 KOPPECIIOH/IEHIMH: Correspondence to:
Harasins Berobopoposa Natalya Beloborodova
E-mail: nvbeloborodova@yandex.ru E-mail: nvbeloborodova@yandex.ru
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MBderkgnOoHHbBIE OCAOSKHEHUA

A search for low-molecular-weight biomarkers to objectively evaluate the efficiency of extracorporeal
detoxification methods is extremely relevant. For this purpose, the investigation is to verify whether
metabolites, the production of which from aromatic amino acids in the human body can be of microbial ori-
gin, may be used.

Objective: to evaluate the efficiency of extracorporeal detoxification methods on the serum level of phenyl-
carboxylic acids in patients with sepsis-associated renal failure.

Subjects and methods. Ten patients with acute or chronic (end-stage) renal failure that had developed in the
presence of severe sepsis, infective and toxic shock, long-term extracorporeal circulation, postresuscitation disease,
etc. were prospectively examined and treated. All the patients underwent extracorporeal detoxification; the choice
of its technique was determined from their past medical history and intoxication patterns. The investigators eval-
uated organ dysfunctions using the Sequential Organ Failure Assessment (SOFA) scale, estimated body tempera-
ture, leukocyte count, and leukocyte index of intoxication, and assessed the results of a procalcitonin test.
Hemodiafiltration was done as extrarenally indicated to ameliorate a systemic inflammatory response in septic
shock, by applying an EMiC, superhigh-permeability dialyzer. Low-flux Diacap LO PS dialyzers were employed
for hemodialysis. Blood samples were taken to estimate changes in the serum concentrations of phenylcarboxylic
acid, benzoic acid, 3-phenylpropionic acid, phenyllactic acid, para-hydroxyphenylacetic acid (p-HPAA), and para-
hydroxyphenyllactic acid (p-HPLA) directly before and immediately after extracorporeal detoxification.

Results. The severity of organ dysfunctions by SOFA score was 10—22 (mean 16 scores); 10-day mortality
rates were 40%. In all the patients, the baseline serum levels of some phenylcarboxylic acids were considerably
above normal. After hemodiafiltration, the serum concentrations of p-HPAA and p-HPLA decreased (by an aver-

age of 1.7- and 1.85-fold, respectively).

Conclusion. In sepsis-associated renal failure, the clearance rate of microbial aromatic acid metabolites (p-HPAA
and p-HPLA) is promising potential biomarker to evaluate the efficiency of extracorporeal detoxification methods.

Key words: renal failure, sepsis, extracorporeal detoxification, microbial aromatic acid metabolites, pnehylcar-

boxylic acids, hemodiafiltration, biomarkers
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Beenenue

Cernicric Kak kJImHWYecKas (hopMa CHCTEMHOTO
BOCITAJTUTETHHOTO OTBETA MH(EKITMOHHOTO reHes3a Xa-
pakTepu3yeTcss HEYKJIOHHBIM POCTOM YacTOTHI M CTa-
OUJIBHO BBICOKOH JIETAJIbHOCTBIO B OT/EJICHUSIX pea-
HUMATOJIOTUY U MHTEHCUBHOI TEPAITUU BO BCEM MUPE.

AKTyasTbHBIM HAIPABJIEHUEM PEaHUMATOJIOTHH
SIBJISIETCS TIOMCK GHOMAPKEPOB, YYACTBYIOIIUX B Me-
XaHW3MaxX Pa3BUTHS KPUTUIECKUX COCTOSTHUM [1—4].
Ha ceropusimnuii eHh KOHIEMIIUS MeJAUAaTOPHOTO
KacKajia SBJISIETCSI He MAeabHOHN, HO YIOBJIETBOPH-
TeJTbHO OMUCBHIBAIOINIE! MAaTOTEeHe3 Cercuca Teopuen.
OCHOBHBIM KOMITOHEHTOM MEAUATOPHOIT «Oypu», Je-
JKaIeil B OCHOBE CHCTEMHOTO BOCHAINTETHHOTO OTBe-
Ta, SIBJSETCS eI Psifi GUOJIOTHYECKH AKTHBHBIX
BENIECTB — PETYJIATOPHbBIE U A(h(PEKTOPHBIE ITUTOKH-
HBI, TPOU3BOIHBIE aPAaXUIOHOBON KUCJIOTHI, TIPOIYK-
TBI CBOOOIHO-PAJANKAIBHOTO EPEKUCHOTO OKUCJIE-
HUS JTUTUOB, OKCHU/T a30Ta U T.J1. [J1aBHOI MuUIIeHbo
BOCHATTUTEBHBIX MeINATOPOB SBJISETCS IHAOTENN-
AJBHBIN CJIOM MUKPOCOCYZIOB, TIPUCYTCTBYIONINI BO
BCeX OpraHax. JHAOTETMOINUTHI OTJINYAEeT KOJIOCCATh-
Hasl TUIOIA/Ib, GOJIBINAST Macca, CPAaBHUMAs ¢ MAaCCOM
[eYeHH, BBICOKAst MeTaboIMUeCKast ak THBHOCTD. [eHe-
paM30BaHHOE MMOBPEKIEHNE IHTOTENS TTPUBOUT K
reMOJIMHAMIYECKUM HAPYIIEHUSIM U Pa3BUTHIO TI0-
JIMOPTaHHOW HemoctaTouHOCTH. CenTHYecKuil oK
SIBJISIETCST HAanOOJIee TPO3HBIM TIPOSIBJICHHEM CHCTEM-

Introduction

Searching of candidate biomarkers contributing
to mechanisms of critical illness represents a contem-
porary challenge in reanimatology [1—4]. Sepsis as a
clinical form of the systemic inflammatory response to
infectious agent is characterized by a steady increase
in occurrence and consistently high mortality in
patients at emergency departments worldwide.

Today, the mediator cascade concept is not a
perfect theory, but it satisfactorily describes the sep-
sis pathogenesis. Biologically active substances, such
as regulatory and effector cytokines, arachidonic
acid derivates, free radical lipid peroxidation prod-
ucts, nitric oxide etc. are main components of the
mediator 'storm' underlying systemic inflammatory
response. Microvascular endothelial layer presented
in all organs is considered as a main target of inflam-
matory mediators. Endothelial cells occupy a large
surface in the body and possess high metabolic activ-
ity. Generalized endothelial damage leads to hemo-
dynamic disturbances and multiple organ failures.
Septic shock is the most terrible manifestation of the
systemic inflammatory response and is responsible
for the extremely high mortality in sepsis.

The current level of extracorporeal technology
development allows the elimination substances from
the blood in a wide range of molecular weight includ-
ing pathogenically significant inflammation media-
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HOTO BOCIIAJTUTEHLHOTO OTBETA U OIIpeiesisieT KpaiiHe
BBICOKYIO JIETAJIbHOCTH TTPH CETICHCE.

CoBpeMeHHBII YPOBEHb Pa3BUTHS KCTPAKOPIIO-
PaJIbHBIX TEXHOJIOTUH TIO3BOJISIET YIAJISITh U3 KDOBU Be-
IECTBA B ITMPOKOM JIMATIA30HE MOJIEKYJISIPHOM MacChl,
B pacyeTe Ha JMMUHAIUIO MATOT€HETUYECKN 3HAYM-
MBIX MeAnaTtopoB Boctaienus [5]. Kiunnueckue wic-
CJIEIOBAHUS TIOKA3AJIM, YTO, B OTJIMYKE OT TeMOIUAIIH-
3a, remomuadussrparust (IdD) ssisiercst yerenmbim
METOJIOM JIEYEHHS OCTPOI MOYETHON HEJIOCTATOUHOCTH
V KPUTHYECKHU TSKEJBIX GOJIBHBIX € CEIICUCOM, 0e3 OT-
PHIIATETbHOTO BO3/IEVICTBUST HA TeMOIMHAMUKY [6].

Kimmandeckast pe3y IsTaTHBHOCTD A(h(hepeHTHBIX
METOJIOB OTIPEIETISIETCS] MEXaHU3MAaMU MOJIEKYJISIPHOM
copOuuw, anddysur 1 KOHBEKIINI HU3KO- U CPEIHEMO-
JIEKYJISIPHBIX BEIIECTB Yepes HOJIYIIPOHHIaeMble MEMO-
paHbl MacCOOOMEHHOTO YCTPOHCTBa — JAHAM3aTOpa
WU reMOUIIBTPa, a TaKKe MapaMeTpamMy YIIPaBJISIO-
NIUX Cpell — 3aMeNIAIoNIero W AUATU3UPYIOIIEro pac-
TBOPOB. /7151 Kaskmoro MeToaa a(phepeHTHOTO JIeUueHMST
HCTIOJIB3YIOTCST TEXHOJIOTYECKHE PENeHNs], Pa3IJaio-
IIHeCsT TeOMETPUEN MacCOOOMEHHBIX YCTPOUCTB, (hU3K-
YEeCKUM TIPUHITUTIOM YIAJIeHUsT BEIECTB, MaTePHaIOM
cOpOEHTOB, cBoMcTBaMI MeMOpaH 1 11p. CHHTeTHYeCKIe
GUOCOBMECTHUMBIE MEMOPAHBI, TPUMEHSIEMbIE TIPU TEMO-
(prursTpaniy, He TOBKO BBICOKOIIPOHUIIAEMBI JIJIS 1T -
TOKHMHOB, HO ¥ OOJIA[al0T CIIOCOGHOCTBIO COPOMPOBATH
3HAYUTETBHOE KOJMYECTBO OMOJOTMYECKH aKTUBHBIX
BetiecTB [7]. B To ke Bpemst, mTIonomcaxapy; rpaMmo-
TPHIATETbHBIX GAKTEPHIL, OJIUH U3 TTyCKOBbIX (DAKTOPOB
CUCTEMHOTO BOCTTAIUTETTBHOTO OTBETA, HE Y/IAJISIETCST de-
pe3 MeMOpaHy reMo(IIIBTPa, TOITOMY ITPHU KJIMHITYECKU
3HAYMMOMN DHOTOKCHHEMHUHM IEIeCO00PAsHO MPOBEIe-
HIIe CeJIEKTUBHON reMocopOImu [8].

B nocsieqree BpeMsi BHUMaHUE KaK OTEYECT-
BEHHbIX, TaK U 3apyOeKHBIX HCCIeRoBaTe e mpu-
BJICYEHO K MeTaboJInTaM apoMaTHYeCKOro CTpoe-
HUSI, B YaCTHOCTH — (DEHUIKAPOOHOBBIM KHUCJIOTaM
(OKK). 9T HU3KOMOJIEKYJSIPHBIE COEIUHEHUS
MOTYT TTPOAYIIUPOBATHCS KMBBIMU MUKPOOPTaHU3-
MaMW — MPEJACTaBUTEISIMA MUKPOOMOTHI YeTOBeKa,
1 GaKTEPUSAMHE, YYACTBYOIIMMHU B PasBUTHH CEIICH-
ca, 9TO IOKA3aHO B HKCIIEPUMEHTAJIbHBIX U KJIWHMU-
yeckux uccienosanusax [9—11, 13]. Ha ocnoBanuu
MHOTOKpaTHOTO moBbIenust HekoTopoix MKK y
GOJIBHBIX € CEMCUCOM MPEJIOKEHO PAaCCMaTPUBATh
UX B KQUeCTBE MOJIEKYJISIPHBIX OMOMAapKEPOB CEIITH-
yeckoro tporecca |12, 13], xors posanr OKK B rene-
3€ CHCTEMHOTO BOCTAJMTENIHHOTO OTBETA HA CETO-
MHAITHAN JeHb He JoKa3aHa.

AKTyaJbHOCTh TIPOGJIEMbl TIOMCKA OOBEKTHB-
HBIX OMOMapPKePOB JJIsT OIEHKH 3((HEKTUBHOCTH 9KC-
TPAKOPIIOPATHHBIX METOOB JETOKCUKAIIUHA CETO/HS
upesBbruaiino Beicoka [14]. KK paccmarpusaores
HaMU B KauecTBe MEPCIEKTUBHBIX MOJIEKYJI JIJIS Pa3-
paboTKK MEeTO0B JJabOPATOPHOI0 MOHUTOPUHTA Ha
ux ocHose [ 15, 16] B 10 ske Bpemsi, BOIIPOCHI KUHETH-
K apOMaTHYeCKUX MHUKPOOHBIX MeTabOJIMTOB BO

tors [5]. Clinical studies have shown that contrary to
hemodialysis the hemodiafiltration (HDF) is a suc-
cessful method for treatment of acute renal failure in
patients with severe sepsis without negative impact
on hemodynamics [6].

Clinical effectiveness of efferent methods is
determined by the mechanisms of molecular sorption,
diffusion and convection of low and medium weight
substances through semipermeable membranes of a
mass transfer device (dialyzer or hemofilter) and
parameters of controlled environments (substitution
and dialytic fluids). Technological solutions with dif-
ferent geometry of mass transfer devices, physical
principles for eliminating substances, sorbent materi-
als, membrane properties etc. are deployed for each
method of the efferent treatment. The synthetic bio-
compatible membranes used for hemofiltration are
not highly-permeable only for cytokines, but also
might absorb significant amount of biologically active
substances [7]. At the same time, lipopolysaccharides
of Gram-negative bacteria, the triggers of systemic
inflammatory response, are not eliminated through
the hemofilter membrane Thus, in clinically signifi-
cant endotoxemia it is reasonable to perform selective
hemosorption [8].

Recently, the attention of researchers world-
wide has attracted to the aromatic structure metabo-
lites, in particular, phenylcarboxylic acids (PCAs).
These low molecular weight compounds are pro-
duced by living organisms, representatives of the
human microbiota and bacteria causing sepsis that
have been proved in the experimental and clinical
studies [9, 10, 11, 13]. Due to multiple increase of
some PCAs in patients with sepsis, they have been
suggested as molecular biomarkers of sepsis [12, 13],
although the exact role of PCAs in the genesis of the
systemic inflammatory response has not been clari-
fied to date.

Identification of objective biomarkers that aid
to evaluate the effectiveness of extracorporeal detox-
ification represents an urgent challenge [14]. We
consider PCAs as candidate molecules for the devel-
opment of laboratory monitoring methods [15, 16].
At the same time, the issues on kinetics of the aro-
matic microbial metabolites during extracorporeal
detoxification remain understudied.

The objective of the study was to assess the
impact of extracorporeal detoxification on the level
of circulating PCAs in the blood in patients with
renal failure associated with sepsis.

Materials and Methods

10 patients with systemic inflammatory
response of infectious (sepsis, severe sepsis and infec-
tious-toxic shock) or non-infectious (postresuscita-
tion disease and prolonged extracorporeal circula-
tion) origin were examined and treated. During
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HUcxoanoe cocrosiiie OOIbHBIX U IPUMEHSIEMbIE METO/IbI J€TOKCHKAIUH.
The initial state of the patients and the detoxification methods.

Patients, Diagnosis SOFA, Systemic inflammatory ~ PCT, Detoxi-  Outcome on
age score response criteria ng/ml fication the 14th day after
T,°C L,X10°/1 LI method detoxification®

Ks., 56 Zenker's diverticulum. 22 39.3 30.7 15.7 63.61 HDF' EMiC, F
Postoperative purulent
mediastinitis. Septic shock. AKI

G., 46 Acute appendicitis. 16 37.8 6.3 1.9 3.81 HDF EMiC, S
Peritonitis. ARDS

7,62 Peritoneal dialysis associated 13 37.0 7.2 4.9 0.7 HD*LO PS+NSH* F
Peritonitis (Pseudomonas
aeruginosa). ESRD.

S.,75 Aortic prosthesis with CABG. 10 37.3 14.3 10.1 5.82 HDF EMiC, S
Rhabdomyolysis-associated AKI.

Sp., 52 Mitral and tricuspid valve 11 38.6 23.1 8.1 2269 HDF EMiC, + DEX' S
implantation with CABG.
Ischemic rhabdomyolysis.
Myoglobin-associated AKI

K., 87 Calculous cholecystitis, 14 37.5 7.5 3.8 1.2 HDF EMiC, S
gall bladder perforation,
biliary peritonitis. AKI

V., 77 ESRD. Ventilator-associated 18 36.5 21.2 9 6.4 HD LO PS F
pneumonia.

M., 65 Mitral valve implantation with 16 37.2 14.3 4.6 — HDF EMiC, S
CABG. Ischemic rhabdomyolysis.
Nonoliguric AKI

P,75 Tliac-femoral bypass graft. Bypass 21 38.7 30.8 19 2.49 HDF EMiC, F
thrombosis and infection.
Severe sepsis.

R., 43 Severe multiple trauma. Multiple 19 40.1 24.9 11.5 293 HDF EMiC, S

organ failure. Septic shock.

Note (npumeuanue): Patients, age — GoabHble, BospacT. Diagnosis — amarnos. AKI — Acute Kidney Injury; ARDS — Acute
Respiratory Distress Syndrome; ESRD — End stage renal disease; CABG — coronary artery bypass grafting. Ks., 56: /lusepruky.r
enkepa. Tnoitnprit meguactunut. Centuyeckuii mox. Ocrpas nmoueynast negoctatounocts; G., 46: Annenpunut. [Tepuronur. Oct-
PBIIT pecTimpaTOPHBIH ANCTPecC-CUHAPOM; Z., 62: /Inaan3nblii IepuTOHNT CHHETHONHOM aTrosornn. TepMuHanibHas cTaus XpoHuye-
CKOH moYeyHOl HesocTaTouHocTH; S., 75: IIpoTesupoBaHue a0pThl, AOPTOKOPOHAPHOE IYHTUPOBaHKe. Pabaomuonus. OcTpas noved-
Hasi HeZ0CTaTouyHOCTh; Sp., 52: IlporesupoBarnue aTPUOBEHTPUKYJSIPHBIX KJIAIIaHOB, AOPTOKOPOHAPHOE IIYHTHPOBAHUE.
Pa6omunonus. Octpast movyednas HegocTaTouHocTh; K., 87: KanbKysesubiit XouemucTut, nephopaiist KearaHoro my3bipsi, JKeaqHbLi
neputonut. OcTpast modevyHas HeJJOCTaTOUHOCTD; V., 77: TepMuHaibHas cTajius XPOHUYECKON TOYEYHON HeJoCTaTOYHOCTH. Benrtn-
JisiTop-acconunpoBantas nuesmonns; M., 65: [IporesupoBanne MUTPaJIbHOTO KJaliaHa, a0pTOKOPOHapHoe myHnTuposanue. Miemn-
yeckuii pabmomuonns. Heosur. ocTpast moueyHass HeOCTaTOUHOCTD; P., 75: TpomM603 1 HATHOEHME MOAB3A0ITHO-GEIPEHHOTO Ty HTA.
Awnruorennniii cencuc; R., 43: Tsixxenas couerannas tpasma. [losmopranuas uemocrarounocTsb. Centudeckuii mok. SOFA, score —
IIKaJIa TSKECTH MOJIMOPraHHoi HeocTarogHoCTH, b6awbl. Systemic inflammatory response criteria — KpuTepuu CHCTEMHOTO BOCIIA-
murensroro oTBeTa; LIT (Leukocyte Intoxication Index) — meiikonunraphsiii naaekc natokcukanuu. PCT, ng/ml — npokaabuuro-
HuH, Hr/mit. Detoxification method — peskum neroxcukanun: HDF (hemodiafiltration) — remoanadumnsrpanus; HD (hemodialysis)
— remounanns; NSH (Non-Selective Hemoadsorption, direct perfusion with hemoadsorption device «Ovosorb») — nHecenexrusnas
remocop6uust, «OBocop6»; DEX (Direct Endotoxin Hemoadsorption, direct hemoperfusion with Alteco LPS Adsorber) — cenek-
THBHas reMocopOuus Junononucaxapuaa, «Alteco LPS Adsorber». Outcome on the 14th day after detoxification — ncxox na 14 cyr.
nocsie gerokcukanuu: S (survived) — soukui, F (fatal cases) — seranbubiii nexoz.

BpeMs 9KCTPAKOPIIOPaIbHON JeTOKCUKALIMK ocTaloT- | examination we focused on advanced clinical and

CsI MAJIOU3yYEHHBIMU.

[lenp mccmemoBaHms — OLEHUTD BIWSHIIE 9KC-
TPaKOPIIOPATBHBIX METOMOB AE€TOKCUKAIINN Ha Ypo-
BeHb (heHUIKAPOOHOBBIX KHUCJIOT B CBIBOPOTKE KPOBU
GOJIBHBIX € TTOYEYHOH HETOCTATOTHOCTHIO, ACCOTINN-
POBAHHOII C CETICIICOM.

Marepuan u MeTObI

ITpoBeaeno obeenoBanme u jgederne 10 GoabHBIX ¢ ch-
CTEMHBIM BOCTIAJIUTEILHBIM OTBETOM HH(DEKITMOHHOTO (Ccerl-
CHC, TSKEJBI CeTicuc, MHMEKITMOHHO-TOKCUIECKNUN ITIOK)
nan HenH(pEeKIMOHHOTO Tene3a (IocTpeannMannonHas 0o-

laboratory symptoms of sepsis allowing to objective-
ly assess the severity of condition. When determin-
ing indications and selection of method of detoxifica-
tion, we took into account the results of the
procalcitonin test (PCT), level of endotoxemia as
evaluated by the LAL-test, and leukocytal intoxica-
tion index.

Treatment was carried out in accordance with
the guidelines of 2012 and included hemodynamic
support, systemic antibiotic therapy, gastrointestinal
protection, etc. [17]. All patients underwent extra-
corporeal detoxification; the selection of a particular
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JIe3Hb, IJIUTEJIbHOE UCKYCCTBEHHOE KpoBooOpaienue). [Tpu
JIMArHOCTHKE OPMEHTUPOBAIUCH HA PACITMPEHHbIE KJIMHU-
KO-71a00paTOpHBIE MIPU3HAKK CETICHCA, TI03BOJISIIONIE 00b-
€KTUBHO OIIEHWUTH TSLKECTh COCTOsTHUA. [Ipn onpenenernn
NOKa3aHui 1 BBIGOPE METO/IA ICTOKCUKALIUK YIUThIBAIK PE-
3yJsTaThl Tecta Ha nmpokanbitonnH (PCT), yposenb aHj0-
TokcuHemun otteHuBasu 1o LAL-Tecty, paccauTbiBasu jieii-
KOIIUTAPHBII MH/IEKC MHTOKCUKAIIUH.

Jleyenue BKITIOUAIO TeMOAMHAMHUYECKYIO MOIEPIKKY,
CHCTEMHYTO aHTHOAKTEPUAIBHYIO TEPAIIHIO, 3AIUTY JKEJIy-
JIOYHO-KUIIEYHOTO TPAKTa M TP. B COOTBETCTBUU C PEKO-
MeHaTebHbIM 1ipoTokosiom 2012 roga [17]. Beem 60iib-
HBIM TIPOBOJIUJIN IKCTPAKOPIOPATBHYIO ETOKCUKAIIUIO,
BBIGOP METOIA OIIPE/IEISUIN, UCXOJsl U3 XapaKTepa WHTOK-
cukanuu. B Tpex HaGJIOIEHUSAX THOIHO-CENTHYECKIE OC-
JIOKHEHUST Pa3BUJINCh HAa (OHE MCXOIHO CYIIECTBYIONIEH
XPOHUYECKOW MOYEYHOI HEeOCTATOYHOCTH B TEPMUHAIIb-
Holi ctaguu. [[J1s reMoinainza IpUMEHsJINCh HU3KOTIOTOY-
Hple auanusatopsl — Diacap LO PS na ocnose a-nosu-
cysboHOBOI  MeMmOpaubl  Iuomanbio 1,5 M’ B
MHTEPMUTTHPYIONIEM WJIN TOJYIPOIJIEHHOM peskume. le-
MoinapUIBTPANS TPOBOIUIIACH 10 «BHEIIOYEUHBIM»> T10-
Ka3aHUSIM, JIJIST YCTPAHEHUST CUCTEMHOTO BOCHIATIUTEbBHOTO
OTBETa, KaK [IPaBujIo, 6e3 BHICOKUX 3HAYECHU I yPEMUUECKOiT
UHTOKCUKAIKU. Y OOMbHBIX ¢ cenTudeckuM Imokom I'/[D
ITPOBO/IIJIACH € UCIIOJIb30BAHUEM CBEPXBBICOKOIIPOHUIIAE-
moro auaimsatopa EMiC,, obmamaionieii BBICOKUM auddy-
3MOHHBIM KJIMPEHCOM TI0 MOJIeKyJIaM cpeHeil Maccsl. [Ipn
ypoBHe sHI0TOKCHHeMun cBbiie 2 EU /Mt ¢ KanHndecku-
MU TIPU3HAKAMU CENITHYCCKOTO MI0KA BBIITOJHSIACH CeJIeK-
TUBHas COPOIMS DHIOTOKCHHA B TedeHue 2—6 Jacos.

Wzyuanoch comepkatue MeTabGoJUTOB MUKPOOHOTO
IIPOMCXOK/IEHNS B IIJTa3Me KPOBU. VI3Mepsiinch KOHIIEHT-
PaIUH CITETYIONNX BEIIECTB:

BK — OGeHsoiiHasg KucI0Ta MOJEKYJISIPHONM Maccoi
(Mr) 122 [la;

ODIIK — 3-enmnmponuonosas kuciaora (Mr 150 /1a);

DMK — penunmosiounast kucaora (Mr 166 [1a);

TOYK — mnapa-rugpokcrdenmiykeycaas kuciota (Mr
152 [la);

TOMK — mapa-ruapokcueHnIMoI0uHas KUCaI0Ta
(Mr 182 [1a).

3abop KpoBU [Isl UCCIIEI0BAHNS (DEHOJILHBIX MeTabo-
JIUTOB BBITIOJIHSIJICS] U3 PA3JIMYHBIX CEFMEHTOB IKCTPAKOPIIO-
PaJIBHOTO KOHTYPA — aPTEPUATBHOTO, BEHO3HOTO KOHTYPOB 1
JHuE 2 QITIoeHTa, e eTOKCHKAIINS TTPOBOJINIIACH B pe-
skume TJIMD. OOpasiibl ChIBOPOTKU KPOBU 00pabaThlBaIUCh
COIJIACHO ONUCAHHON paHee Meroxuke [18]. Konuenrpanus
MeTaboMTOB MUKPOOHOTO TIPOUCXOKACHHUS ONPEIEISIACH C
MOMOIIIBI0 ra3oBoro xpomarorpada «Kpucrasr 5000.2», oc-
HAIIIEHHOTO TIJIAMEHHO-MOHU3AIMOHHBIM JIETEKTOPOM. XPO-
Marorpaduaeckoe pasziesieHne KOMIOHEHTOB OCYIIECTBIISI-
Jm Ha Kamutsapaoi konorke CP-Sil 5 CB.

PesyibraThl U 00CyK/IEHAE

VY Bcex OOJIBHBIX 3aPUKCUPOBAHBI BBICOKIE
KOHIIEHTPAIIUY OTAEIbHBIX (DeHUITKAaPOOHOBBIX KHC-
JIOT, YPOBEHb KOTOPLIX gocturai 50 pM, uro 3Haun-
TEJTHHO TIPEBBINTIATIO HOPMY, YCTAHOBJIEHHYIO B Ipe-
meinymux uccnepoBanusax (0,5—2,5 pyM) [18, 19].
Maxkcumanpubie kKounentpaiuu OKK perucrpupo-
BaJIMCh Y OOJIBHBIX C CENTUYECKIM IIOKOM, TO €CTh €

method of detoxification was determined as based on
the causes of intoxication. Purulent-septic complica-
tions developed in three patients following initially
existing chronic (end-stage) renal failure. Low-flow
Diacap LO PS dialyzers on the basis of a-polysulfone
membrane with area of 1.5 m? in intermittent or pro-
longed mode were deployed for hemodialysis.
Hemodiafiltration was performed for 'extrarenal’
indications, to eliminate the systemic inflammatory
response without high values of uremic intoxication.
In patients with septic shock, HDF was carried out
by using super-highly-permeable EMiC, dialyzers
with capabilities to perform high diffusive clearance
of medium-weight molecules. In case of the level of
endotoxemia higher than 2 EU/ml with clinical
symptoms of septic shock the endotoxin selective
sorption was performed during 2—6 hours.

The concentrations of the following microbial
metabolites in were determined:

BA — benzoic acid, molecular mass (Mr) of 122 Da;

PPA — 3-phenylpropionic acid, Mr of 150 Da;

PLA — phenyllactic acid, Mr of 166 Da;

HPAA — para-hydroxyphenylacetic acid, Mr
of 152 Da;

HPLA — para-hydroxyphenyllactic acid, Mr of
182 Da.

Blood samples for phenolic metabolites determin-
ing were harvested from various segments of the extra-
corporeal circuit — arterial and venous circuits and
effluent line, if detoxification was carried out by HDFE.
The serum samples were treated according to previous-
ly described technique [18]. Concentration of metabo-
lites was determined by using the gas chromatograph
Crystal 5000.2 equipped with a flame ionization detec-
tor. Chromatographic separation of the components
was carried out by capillary column CP-Sil 5 CB.

Results and Discussion

High concentrations of phenylcarboxylic acids
were recorded in all patients. Level of PCAs
increased to50 uM that was significantly more than
in norm as had been established by previous studies
(0.5—2.5 uM) [18, 19]. The maximum concentra-
tions of PCAs were recorded in patients with septic
shock, i.e. in patients with the most pronounced
manifestations of the systemic inflammatory
response. More than ten-fold increase of HPAA and
HPLA concentrations vs those ones in healthy peo-
ple reflected a high degree of microbial load and
exhibited the most pronounced activity of septic
process. It is important to note that, according to
available data in the literature, high levels of HPAA
and HPLA in patients with sepsis were associated
with fatal cases [12, 18].

When comparing the concentration of PCAs
before and after hemodialysis, significant differences
were received. After 2 hours of hemodialysis the lev-
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Puc. 1. IsmeHenne KoHeHTpaiuy (eHUIKapOOHOBBIX KHCIOT B
CBHIBOPOTKE KPOBH B Pe3YJIbTaTe 4-X YACOBOTO reMOHAIN3a.

Fig. 1. Changes in serum phenylcarboxylic acids concentration
during 4-hour dialysis.

Note (npumeuanue): compared to baseline values — B cpashe-
HUM ¢ UCXOAHBIMU 3Hauenuamu; Baseline — ucxoano; The end of
dialysis — kownern auanmsa. (Fig. 1—3 — refer to Materials and
Methods for definitions — Puc. 1—3 — ¢cm. Marepuasibl u MeTo-
JIBI JIJISI IOSICHEH WS ).

HaurboJjiee BBIPAKEHHBIMU IPOSIBJCHUSIMU CUCTEM-
HOTO BOCHAJMTEJNBHOTO OTBeTa. bosee ueM mecsaTu-
kparHoe yBenmdenue Koumenrpanuu [OYK wu
I'DOMK 1o cpaBHEHMIO € COiep;KaHUEM B KPOBH 3710~
POBBIX JIIO/IEil OTPakao BHICOKYIO CTEIEHb MUKPOO-
HOU HarpysKH U IPOSIBJSJIOCH HanOoJiee BbIPaskeH-
HOUM aKTUBHOCTBIO CEMTHYECKOTO Tpoiecca. BaxkHo
OTMETUTD, YTO, TI0 UMEIONTUMCS B JINTEPATYpe TaH-
HbIM, Bbicokue ypoBHH nMeHHO 9Tux OKK (T'OYK
1 TOMK) y 60JIBHBIX C CENICHCOM KOPPEJUPOBAIH €
JleTasbHBIM ncxonoM [12, 18].

Ipu cpaBHEHNM KOHIIEHTpAIMK (heHUIKapOOHO-
BBIX KHCJIOT /IO ¥ TIOCJIE TEMOINAJIN3A TIOTyYeHbBI JI0CTO-
BEpHbBIE PA3INUUsL. YiKe TIoce 2-X YacoB MPOBEICHNUS
reMOINaI3a OTMEUeHO CHIKeHne copepskannst [DYK
B 1,7 paza, DMK — 1,85 paza (puc. 1).

Nsyuaembie OKK ¢ mMosekysipHoii Maccoii B
npezesnax 122—182 Jla oTHOCATCS K HU3KOMOJIEKY-
JSpHBIM coefuHenusM. Clie/[oBaTebHO, 2JUMUHA-
IIUS] HTUX BENIECTB JI0JKHA TIPOUCXOUTH TI0 3aKOHAM
nuddysun, OMUCaHHBIM JIJIS TPAIUIINOHHBIX YPEMU-
YECKUX TOKCUHOB — MOYEBUHbBI, KIS U KPeaTUHU-
Ha. B cootBeTcTBUM € KOHIIENTINEN a1 Hy3nOHHOTO
MaccoIepeHoca B KaMJUIIPHOM JTHATTU3aTOPe, HJTH-
MUHAIS BEIIeCTB ¢ HU3KOH MOJIEKYJISIPHON Maccou
Haurbosiee a(hPeKTUBHA TIPU BBICOKOM KPOBOTOKE U
MOTOKE ANATNUZUPYIOIIETO PACTBOPA. ITO TTOATBEP:K-
JIAeTCS PAaCCUNTAHHBIM 3HAUECHUEM KJIUPEHCa JIUajIu-
saropa mo DY K mpu kposoToke 200 MI/MITH, KOTO-
peiit coctaBma 157,6£21,2 Myi/MUH TpU Pacxofe
mrasupyorrero pactsopa 500 mur/MuH. Takum 006-

20

15

10

. N

BA PPA PLA p-HPAA p-HPLA
M Before the dialyzer N After the dialyzer

Puc. 2. VI3aMeHeHHe KOHIEHTPAMH MHUKPOOHBIX METaGOIMTOB
npu nepdysuun auanusaropa B peskume by pass.

Fig. 2. Changes in the concentration of microbial metabolites
during <by pass» mode.

Note (npumeuanue): Before/After the dialyzer — o/Tlocie aua-
JIU3ATOPA.

els of HPAA and PLA decreased 1.7 and 1.85 times,
correspondingly (Fig. 1).

PCAs with molecular weight in the range of
122—182 Da belong to low molecular weight com-
pounds. Therefore, elimination of these substances
must occur due to the diffusion law as described for
conventional uremic toxins — urea, potassium and
creatinine. In accordance to the diffusion mass trans-
fer concept in the capillary dialyzer, elimination of
low molecular weight compounds is most effective at
high blood flow and dialysis fluid flow. The latter is
confirmed by estimating the value of the dialyzer
clearance for circulating HPAA at the blood flow of
200 ml/min as 157.6£21.2 ml/min at a dialysis fluid
flow rate of 500 ml/min. Thus, the HPAA elimina-
tion efficiency in hemodialysis is comparable to the
diffusion clearance of urea for this type of dialyzer.

In contrast, in a bypass mode the dialyzer clear-
ance of HPAA was minimal and amounted to 11.6
ml/min at a blood flow of 200 ml/min (fig. 2). A spe-
cial characteristic of the bypass regimen was the dis-
connecting the dialytic fluid flow. As a result, the
outer side of the capillaries in the dialyzer was not
washed by the media free from removable sub-
stances. The absence of concentration gradient
across the membrane allowed to separately evaluate
the sorption capacity of the material used in the dia-
lyzer. Carrying out hemodialysis in a bypass mode
did not affect the plasma concentration of phenolic
metabolites suggesting the low sorption capacity of
polysulfone membranes for the compounds of such
nature. Data confirm the leading role of the diffusion
mechanism in the elimination of PCAs.

Clearance of the low molecular weight sub-
stances in hemofiltration depends on the volume of
the substitution fluid: the value of clearance is rela-

OBIJAA PEAHMUMATOAOTI M, 2015, 11; 5

www.reanimatology.com

11



12

Infectious complications

DOI:10.15360/1813-9779-2015-5-6-14

paszom, acdextuBrOCTh yaanenus DY K mpu remo-
quannie cormoctaBuMa ¢ AnhGy3MOHHBIM KIUPEH-
COM TI0O MOYEBUHE JIJIsl IAHHOTO JINAJIN3aTOPA.

Hamporus, B peskrMe by pass KimMpeHe auanmsa-
topa o [OYK okazajicss MUHIMAILHBIM ¥ COCTABIIT
11,6 mn/muH pu kpoBotoke 200 mi/mMun (puc. 2).
OcobeHHOCTBIO peskiMa by pass sSIBiIsteTcst OTKIoueH e
TIOJIAYN JIMATTM3UPYIOIIETO PACTBOPA, B PE3yJIbTaTe Yero
BHEIHSSI CTOPOHA KallWJJISPOB B JIMAIM3aTOPE He
OMBIBAETCSI CPEIOd, CBOOOIHOU OT yAAIsSIEeMbIX Be-
nrectB. OTCyTCTBYE TPAJIEHTA KOHIIEHTPAIINT HA MEM-
OpaHe MO3BOJISIET U30JIMPOBAHHO OIEHUTH COPOIMOH-
HYIO CITOCOOHOCTH Marepuaa, WCIOJb3yeMOro B
mmansarope. [TpoBeierne reMoainsa B peskume by
pass He BJIMSJIO HA TUIA3MEHHYIO0 KOHIIEHTpAIuio ¢e-
HOJIBHBIX METabO0JIMTOB, YTO TI03BOJISIET TOBOPUTH O HE-
3HAYMTEIEHOU COPOIMOHHOI CIIOCOOHOCTH TIOJIMCYTh-
(hOHOBBIX MeMOPaH s COEANHEHUIT ATOM TIPUPOIBI U
MOATBEPSKIAET Bedylnee 3HaYeHue Muhy3noHHOTO
MeXaHU3Ma B SJIMMUHAINE (DEHNITKaPOOHOBBIX KHUCJIOT.

KawpeHc HU3KOMOJIEKYJISPHBIX BEIIECTB TPU
reMo(GUIBTPAIIMH 3aBUCUT OT 06beMa 3aMeIaeMoi
KUIKOCTH: TIPU MaJbiX o0beMax cyGCTHTyaTa Be-
JINYMHA KJIUpeHca OyJeT CPaBHUTEIbHO HeOOJb-
moii, a JeuebHoe BozxelicTBre MeHee a(DheKTuB-
oM. Iddextusnocts [JIO B oTHOmEHUH
yaajgeHus (HeHnIKapOOHOBBIX KUCJIOT OKasaach
HUKe. ITO MOKHO 0OBACHUTH Masioil auddysnon-
HO#1 cocrasistionie npu nposenenun I'/[D mo Hus-
KOIIOTOYHON MeTOJUKe: MOTOK IUAJU3UPYIONIETO
pactBopa npu nposaertoit ['/IM B 5—10 pas MmeHb-
nre, yeM B alliapaTax <«HCKYCCTBEHHAsT TOUKa».
Kuupenc nuanusaropa EMiC, mo MUKPOGHBIM Me-
TabOoJINTAM OKA3aJICs HUKE 110 CPABHEHIIO C IHaIH-
3aTOPOM 1 cocTaBus B cpegrem 107,38+15 mun/MuH
aas TOYK u 66,32 ma/vus aas TOMK npu kpo-
Botoke 200 ma/muH (puc. 3).

Bourbinast TosImmHaa U aCUMMETPUIHOCTD CTPYK-
TYPBI TIOJTHCYTH(MOHOBBIX TeMO(PUIBTPOB, & TAKIKE TH-
Ipoo6HBIE (PUZUKO-XMUMUUYECKHE CBOHCTBA MOJIEKY.I,
coJlepsKaIuX apoMaTUYECKOe KOJIBIIO, MO3BOJISIOT
OOBSICHUTD MEHBIIE 3HAUCHUS KJIUPEHCOB ISt (he-
HOJIbHBIX METa0OJIUTOB, TI0 CPABHEHUIO € TEMOIUAIII-
3oM. B To ke Bpems, Bomosaenue /] B mpoaieH-
HOM pexiMe MoKeT ObiTh Gosee a(heKTUBHBIM
Gaarozapst 6oJibIIeil KOHBEKIMOHHOI o3e. TIposee-
HIe HECEJIEKTUBHOI TeMOCOPOIK 1 COPOIMN JIUTIO-
MoJINcaxapuia He COMTPOBOKAAIOCH 3HAUNMBIM HU3Me-
HEHUEM KOHIIEHTPAI[K MUKPOOHBIX METaGOJIUTOB.

BroiBoasl

1. ¥V Bcex obGcnetoBaHHBIX OOJIBHBIX € TIOYEU-
HOW HEIOCTATOYHOCTBIO U KIMHUYECKUMU MTPOSIBJIE-
HUSIMU CUCTEMHOTO BOCIHAJMTENBbHOTO OTBETA OTMe-
4aJoch CyIMIECTBEHHOE TIOBBINIEHNE KOHIIEHTPAIUN
HU3KOMOJIEKYJISIPHBIX aDOMAaTHYECKUX METaOOIUTOB
(theHMTKapOOHOBBIX KHUCJIOT) B CBIBOPOTKE KPOBH.

o * p<0,05 compared to
baseline values

BA PPA PLA p-HPAA
M Baseline MAfter 2 hours of treatment

p-HPLA

Puc. 3. lunamuka KoHueHTpauuu GpeHuIkapGoHOBbIX KHCIOT B
CBHIBOPOTKE KPOBH B pe3dyJbrare reMoauaduibTpanuy ¢ npume-
HEeHHeM CBepPXBbICOKONpoHunaemoro auamaaropa EMiC,.

Fig. 3. Dynamics in serum phenylcarboxylic acids concentra-
tion as a result of hemodiafiltration by using super-highly-per-
meable EMiC, dialyzers.

Note (npumeuanue): Baseline — ncxoxno; After 2 hours of treat-
ment — yepes 2 yaca JeUeHus..

tively small and the therapeutic effect is less efficient
at low volumes of substitution fluid. The effective-
ness of HDF in eliminating PCAs was found to be
lower. This can be explained by low diffusion compo-
nent when performing HDF during the low-flow
technique: dialytic fluid flow during extended HDF
is 5—10 times lower than in the 'artificial kidney'
device. The EMiC, dialyzer clearance of microbial
metabolites was lower versus the dialyzer and aver-
aged 107.38=15 ml/min for HPAA and 66.32 ml/min
for HPLA at a blood flow of 200 ml/min (fig. 3).

The large thickness and the structural asymme-
try of the polysulfone hemofilters as well as
hydrophobic physicochemical properties of organic
molecules with aromatic ring help explain smaller
clearance values for phenolic metabolites compared
to hemodialysis. At the same time, performing HDF
in extended mode may be more effective due to a
greater convection dose. Carrying out non-selective
hemosorption and lipopolysaccharide sorption was
not associated by a significant change in the concen-
tration of microbial metabolites.

Conclusions

1. There was a significant increase in con-
centration of the low molecular weight aromatic
metabolites (phenylcarboxylic acids) in the serum
in all examined patients with renal failure and
clinical manifestations of the systemic inflamma-
tory response.

2. Extracorporeal detoxification possess a sig-
nificant effect on the serum levels of microbial
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MuperIMOHHbIE OCAOKHEHM

2. IlpoBenenne sKCTPaKOPIOPATbHON JETOKCH-

KAy OKa3aJI0 3HAYNMO€ BJTHSTHIE Ha CBIBOPOTOUHBIIT
YPOBEHb MUKPOOHBIX MeTaboIMTOB. B pesysisrare re-
MoaaUIIBTPAIINU KOHIIEHTPAIIUI Hapa-TuApoKcude-
HITYKCYCHON U TIapa-THAPOKCH(DEHUIMOTIOUHON KHC-
JIoT yMeHbimauch B 1,7 u 1,85 pas, cooTBeTCTBEHHO.

3. JluHaMuKa cojiepKaHust MUKPOOHBIX MeTabo-

JINTOB 3aBUCEA OT PEKUMA JIETOKCUKAIINM, & TaKKe
OT XapaKTepUCTUK MPUMEHSEMOro TeMoauahuIbTpa
(xoapdurrenTa mpoHuaeMoctu, KoahduirmeHTa
mpocenBanusd). Bexmyiee 3HaveHWe B 2JMMUHAINAA
ATHUX BelecTB urpaeT AU (y3noHHbIN MaccoriepeHoc
yepes MeMOpaHy JAUainsaTopa Wik reMoMuIbrpa.

4. HecenextuBHas I‘EMOHep(bySI/IH n CEJIEKTHUB-

nast JITIC-copOius He OKa3bIBaIM 3HAYUMOIO BJIM-
HUS Ha cojiepskatue (heHUITKapOOHOBBIX KHCJIOT.

CraTbs noATroTOBJIEHA IPH NO//IEPKKe TPAHTa

Ne 15-15-00110 Poccuiickoro Hayunoro ¢onza.
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OCOBEHHOCTHA PA3BUTHA NTHOERIIMOHHOTI'O ITPOLECCA,
BbISBBAHHOTO RYJIbTUBUPYEMbBIMUI
N HEKYJIbBTUBHUPYEMbBIMH BAKTEPUIMU
HA ®OHE OKOIrOBON TPABMbI B 9KCITEPUMEHTE

C. I1I. Caxapos, JI. b. Koznos

Tromenckuii Tocy1apcTBEHHBIN MeIUTINHCKIH yHUBepcuTeT Mun3sapasa Poccnn
Poccust, 625023, 1. Tiomernb, yi. Onecckast, 1. 54

Specific Features of Development of the Infectious Process Caused by Cultivable
and Non-Cultivable Bacteria in the Presence of Experimental Burn Injury

S. P. Sakharov, L. B. Kozlov

Tyumen State Medical University, Ministry of Health of the Russian Federation
54, Odesskaya St., Tyumen 625023, Russia

He]lb HCCIe/I0BaHuA. MSyIII/ITb JUHAMUKY Pa3BUTHA I/IH(I)GKL[I/IOHHOI‘O Tponecca, BbI3BaHHOTO KYJIbBTUBUDPYE-
MbIMU 1 HEKYJIBTUBUPYEMbBIMU 6El.KTepI/I5IMI/I Ha (I)OHe 0KOTOBOM TpaBMbI B 9KCIIEPUMEHTE.

Marepuaist 4 Metonsl. VccaenoBaiu 64 kposika, HHOUINPOBAHHBIX B OMBITHBIX TPYIIAX MOIKOKHO KYJIb-
TUBUPYEMbBIMU ¥ HEKYJILTUBUPYeMbIMU GakTepusimu Pseudomonas aeruginosa n Staphylococcus aureus B nose 10°
CTeleH MUKPOOHBIX KJIETOK Ha (hOHe 03KOTOBOI TPABMBI U B JIBYX KOHTPOJIBHBIX IPYIIIAX JKUBOTHBIX, KOTOPBIM HE
6bi1a HaHecena TepMudeckast TpaBmMa. OKOrOBYIO TPaBMy KPOJIMKH HOJTyYasin Ha horHe HapKO3a CO CTEMEeHbIO 1M0-
paxenus [ITAB. Hexkyaprusupyembie 6akTepuu BBOAWIN MO METOANKeE Tipetoxkentoii JI. B. Kosmossim ¢ coaBT.,
UCIIOJIBb3YS XJanoTepMocTar. JJuHaMuKy pasBuTust HHQEKIMOHHOTO TIpotiecca Haboganu B teuerue 21 nust. Ilo-
rubIINX )KUBOTHBIX BCKPbIBAJIU U OIPE/IEISIN KOHIIEHTPAIIUIO OaKTepHii BO BHYTPEHHUX OpraHax. B rucrosoruye-
CKUX Cpe3aX OIPe/Iesisiii HaJIMIue TIATOJN0rnYecKuX n3mMmeHernil. CTaTucTuueckyto o6paboTKy pesyJIbraToB 1ccie-
JIOBAHUH TIPOBOJIUIN ¢ TIoMOTIbIo KomTbioTepHoii mporpammbl STATISTIKA v 6.0, ¢ ucrionbp3oBanuem cpemneit
apudmerrueckoil omubku (M=m). Pesybrarsl HCCAe0BaHUIT CTATUCTHYECKH 00pabaThIBAIIM ¢ ONpe/IeIeHueM
kputepus ¢ CtpiofienTa 1 Bukokcona-ManHa- Yutan. KoppeasammoHHblil aHan3 TPOBOIMIIN ¢ TIOMOIIIBIO TIPO-
rpaMmmuOTO KoMILtekca «Microsoft Exel-97» pma IBM PC ¢ BeramciaenneM kKoahuimenTa KOppeasiu U ero
ommOKu.

Pesyabrarbl. Kyasrusupyembie 6akrepun Ha (hoHe 05KOTOBOM TPABMBbI BBI3bIBaI HH(MEKI[MOHHBIN POTIECC BO
BHYTPEHHUX OPraHax KUBOTHBIX C Pa3BUTHEM cericuca Ha 8—12 eHb GOJIE3HU ¢ JIeTaIbHBIM UCXO0M, 8 HEKYJIb-
TUBUPYeMble OakTepru Ha (JOHE 0KOrOBOU TPABMbI BbI3bIBA/IU MUOEIIb SKUBOTHBIX B PE3YJIbTaTe MOPAKEHUS TOJI0-
BHOTO MO3ra Ha 2—3 CYTKH ¢ BbllesienueM P.aeruginosa n3 Mo3roBoil TKaHu.

3axmouenne. Ha teuenne 0:k0roBoii 60Jie3HI B OpraHusMe KPOJUKOB TIOPOJIbI «ITUHIITIJIA» CYIECTBEHHOE
BJIMSIHUE OKa3bIBAJIU KaK KyJBTHBUPYEMbIE, TAK U HEKYJBTUBUPYeMble OakTepun. Hekynbrusupyembie Gaktepun
P.aeruginosa o6iajanu TpOU3MOM K HEPBHOU TKAHU, & Y KYJIBTUBUPYEMbIX OaKTEPUil TPOIIU3MA HE BbISIBJICHO.

Kniouegvte cn06a: ungexyuoniblii npoyecc, 03coz08as mpasma, KyIomueupyemvle i HeKyIomusupyemvle 6ax-
mepuu P.aeruginosa

Objective: to study a trend in the development of the infectious process caused by cultivable and non-cul-
tivable bacteria in Chinchilla rabbits with burn disease.

Materials and methods. The investigators examined 64 rabbits subcutaneously infected with cultivable and
non-cultivable Pseudomonas aeruginosa and Staphylococcus aureus at a dose of 10° microbial cells in the presence
of burn injury in experimental groups and in two similar control groups of animals without thermal injury. Rabbits
were exposed to IIIAB degree burn injury under anesthesia. The non-cultivable bacteria were obtained by the pro-

Azipec U151 KOPPECIIOH/IEHIUH: Correspondence to:
Jleonns Kosnos Leonid Kozlov
E-mail: kozlov@tyumsma.ru E-mail: kozlov@tyumsma.ru
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Infectious complications

cedure proposed by L. B. Kozlov et al., by applying a refrigerated heating circulator. The trend in the development
of the infectious process was observed during 21 days. Dead animals were dissected; bacterial concentrations were
estimated in their viscera and abnormal changes were determined in the histological specimens. The results of the
investigations were statistically processed according to STATISTICA 6.0 using the mean arithmetic error (M+m).
Differences were statistically evaluated by Student’s t-test and the Mann-Whitney test. A correlation analysis was
made applying the software package Microsoft Excel-97 for IBM PC to compute correlation coefficients and their
errors.

Results. The cultivable bacteria in the animals with burn injury induced an infectious process in their viscera
to develop sepsis on days 8—12 of the disease with a fatal outcome and the non-cultivable bacteria in those with
burn disease caused death due to brain injury on days 2—3, with P.aeruginosa isolated from brain tissue.

Conclusion. Both the cultivable and non-cultivable bacteria had significant effects in Chinchilla rabbits
with burn disease. Non-cultivable P.aeruginosa had a tropism for nerve tissue, which was not found in the cul-

tivable bacteria.

Key words: infectious process, burn disease, cultured and non-cultured P.aeruginosa
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BBenenne

Nudexkuuonnsle OCIOKHEHUS ABJAIOTCS OJI-
HOT M3 BaKHBIX TPpo6JeM peannmatonoruu [1—4]. B
HACTOsIIIee BPEMSsI M3BECTHO OKOJIO 45 BUIOB MUKPO-
OpPraHm3MoB, oTHocAmuXcs k 30 pogaM, y KOTOPBIX
o6Hapy/KeHbI HEKYIBTUBUPYEMbIe (OPMBI CYIIECT-
BoBaHMs GakTepuii, u3 HuX 30 BUL0B MUKPOOPraHus-
MOB TIaTOTEHHBI JIJIs UeJIoBeKa, a 15 BuoB Gakrepuit
OTHOCSIT K YCJIOBHO-TIATOTEHHBIM W 9YOHOHTAM Ue-
JIOBEKA, KUBOTHBIX WK pactenuit [5—7]. Mmetorcs
COOOBIIEH NS O BBIIEIEHNN HEKYIBTHBUPYEMBIX (hOpM
GakTepuil B TOMyJSNUSIX BO3OYAUTENEH XOTEPHI
[8—11], rybepkynesa [12], Tyasipemun [13], seruo-
Hese3a [14], sHTepoOmaTOreHHbIX KUIIEYHBIX Majo-
yek [15, 16]. DeHOMEH HEKYJIBTHBUPYEMOCTH GaKTe-
pHil M3BecTeH IaBHO, OJHAKO, B IEPHOAMYECKOM
JITEpaType BCTPEYAIOTCST eTMHUYHBIE COOOTIEHS
06 ux posu B WHGEKIMOHHOM TIpotiecce. B ocHOB-
HOM, PaCCMaTPUBAETCST BOSMOKHOCTD Tepexofa Gax-
Tepuil B KyJBTUBHPYEMOE COCTOSTHIIE, KaK BO3MOXK-
HBIX BO30OyANTENEH HHPEKITMOHHBIX 3200I€BAHIIA.

OskoroBast TpaBMa, OOBIYHO, COTIPOBOKIAETCS
pPasBUTHEM TeHepPaJn30BaHHOTO WH(MEKIINOHHOTO
mpoiecca € BBICOKHM TIPOIEHTOM JIETAJbHOCTH
[17—21]. IToaTOMy aKTyasJbHbIM 4BJIETCS U3yye-
HUe BJWSHUS O0KOTOBOH TPaBMBI Ha Pa3BUTHE WH-
(bexrmorHOTO TIPOTIECCA, BBI3BAHHOTO KYJIBTHBUPY-
eMBIMU W HEKYJIbTUBHPYEMBIMI GAKTEPUIMIL.

Marepuan u MeTObI

[lis pelieHus OCTABJICHHBIX 33/1a4 U3Yy4asy JHa-
MUKY pa3BuTHd UHGEKIIMOHHOTO IPoIecca y KPOJUKOB
MOPOJIbI «IMUHIIUIIA> Ha (PoHe 03KOroBoil TpaBmbl. B
KauyecTBe KOHTPOJISI NPOBEJIM 3apaskeHHe KyJIbTUBHUPYe-
MBIMU U HEKYJbTUBUPYEMbIMU OAKTEPUSMU KUBOTHBIX,
KOTOPBIM He OblIa TIpeIBapUTEIbHO HaHECEHa TepMuYe-
ckast tpaBma. HabGuoganu 4 rpynibl sKuBOTHBIX 110 16
KpOJuKOB B Kaxkjoil rpynne: 1. Kposaukn, nudunmupo-
BaHHbBIE MOAKOXHO KYJBTUBUDPYEMBIMU OaKTepPUSMU
P.aeruginosa n S.aureus na oHe 0KOroBOIl TPaBMBI; 2.

Introduction

Infectious complications represent an impor-
tant challenge in reanimatology [1—4]. Currently
there are about 45 species of microorganisms belong-
ing to 30 genera among which the non-cultivable
forms of bacteria have been identified. The latter,
include 30 species of microorganisms pathogenic for
humans and 15 species of opportunistic, or eubiont,
bacteria of humans, animals or plants [5—7]. There
are reports on the allocation of non-cultivable forms
of bacteria in populations of the causative agents of
cholera [8—11], tuberculosis [12], tularemia [13],
legionellosis [14] and enteropathogenic Escherichia
coli [15, 16]. The phenomenon of «non-cultivability»
of bacteria have long been known, however, in the
periodic literature there are few reports on their role
in the infectious process. Basically, transition from
the state of non-cultivable bacteria to cultured bac-
teria might be considered as a possible cause of infec-
tious diseases.

Burn injury usually is accompanied by the
development of a generalized infectious process with
a high rate of mortality [17—21]. Therefore, the
study of effect of burn trauma on the development of
infectious process caused by cultured and non-cul-
turable bacteria is of current interest.

Materials and Methods

To solve the tasks we studied the dynamics of infec-
tious process in chinchilla rabbits following burn injury.
Animals with no burn trauma infected with uncultured or
cultured forms of bacteria were used as groups of compari-
son (controls). As a control, was performed infecting culti-
vated and uncultivated bacteria of animals that have not
been pre-applied thermal trauma. Four groups of rabbits
were under investigation, 16 animals in each group that
received subcutaneously: (1) cultured bacteria P.aerugi-
nosa and S.aureus following the burn injury; (2) non-cul-
tivable bacteria P.aeruginosa and S.aureus following the
burn injury; (3) cultured bacteria P.aeruginosa and
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Kpoauku, naduimpoBaHHbie OJKOXKHO HEKYJIBTHUBUDPY-
embiMu Gakrepusimu P.aeruginosa u S.aureus Ha QoHe
0K0roBO#t TpaBMbl; 3. Kposmku, nHUIMpoBaHHbIE 110/ -
KOKHO KyJIBTUBUDyeMbiMU Gakrepusimu P.aeruginosa u
S.aureus. 4. Kposnvku, nunumpoBaHHbIe MOAKOXKHO He-
KyJbTHUBUDYeMbiMU  Oakrepusimu  P.aeruginosa u
S.aureus. JKUBOTHBIM OJHOMOMEHTHO BBOJIWMJIM CMECh
Gakrepuii P.aeruginosa u S.aureus B paBHOU KOHIIEHTPA-
uun — 10° crenenun MukpoOHBIX KieToK. Hapkos ocyiie-
CTBJISLIU TI0 METOJMKe, npejanoxkentoit A. B. Pazunoii
[22], a 3aTeM KUBOTHBIM HAHOCUJIM TEPMUUYECKYIO TPaB-
My. [ToBepXHOCTD cliMHBI 1 HOKOBBIE TOBEPXHOCTU TYJIO-
BHIIa KPOJUKOB MOIPYy’Kaau B BOASHYIO GamHio Ha 10 cex
npu temreparype 90°C. Kpoauku mosydain 05K0roByo
TpaBMYy co creneHnblo nopaxkenus [1TAB.

Macca Tesia KpOJIMKOB B MCCJIEAYEMbIX TPYIIAX JKH-
BOTHBIX HaXojujiach B Tpenenax 2234—2435 rpamm, a
0’KOTOBast TIOBEPXHOCTh — 15,5—17,7% Ttutormaan mosepx-
HOCTH Tesia. Pazimaus B Macce Tesia KPOJIMKOB U IO/
HaHeceHHOTO oxxkora III AB crenenu B ucciiefyeMbIX IpyIl-
nax KpoJnKoB Obuin HecyiecTBeHHbiME (p>0,05).

[l BocnpousBeieHUs 9KCIIePUMEHTAIbHON MH EK-
UK Yy KPOJUKOB HCIOJNB30BATH KYJbTYPhl OGakTepuii
Paeruginosa v S.aureus, BblIeIeHHBIE OT OOJBHBIX, HAXO-
JISIIXCST HA JIeYeHun B 03koroBoM orzenennn [BY3 TO
«Ob6mactroil kinHIYeckoil Gobaumpr Ne 1» 1. Tromern.
MuKpoOHOIOrnYecKue UCCIe0BAHUST IPOBOAUIIN B COOT-
BeTcTBUK ¢ TpeboBanusiMu npukasa M3 PO Ne535 «O6
yHUDUKAIIMT MUKPOOUOJIOrHYecKuX (GaKTepHOIOTYec-
KHMX) METO/IOB MCCJIC/IOBANNN, IPUMEHSAEMbIX B KIMHUKO-
JIMarHOCTHYECKUX J1abopaTtopusix JieueOHO-IPOdUIaKTH-
YecKUX yupeskjaeHuii». Wpaenrtuduranuio OGaxrepuil
[IPOBOIUIIN, UCTIOB3Y s OIIPeAenTeNb GakTepuii o Bep-
k1 [23]. Hekynbrusupyemble GaKTepui BBIAESAIA OT JIO-
Jieii ¢ 0koroBoii 6ostesHbIo. VIX KOHIIEHTPAIIUIO ONIPe/Ieisi-
JIn 110 MeTouke npeasoskennoii JI. b. Kosnosbim ¢ coasr.,
MCTIONB3YST XJIagoTepMocTar |24, 25].

OmpIThl HA KposinKax posomiin B Busapun OTHOY
BIIO «locynapcrBennoro arpapHoro ynusepcutera Ce-
BEPHOTO 3aypajibsi». 3/I0POBLIX KPOJIMKOB COJEPIKAIN B
KJIETKaX B COOTBETCTBUU € TPEGOBAHUSIMU CAHUTAPHBIX
npasua (YT1B. [maBubim locymapcTBeHHBIM caHUTAPHBIM
Bpagom Nel1045-73).

Jliist BbIsiBIIEHUS TPeMOPOUAHOTO (hOHA 32 KPOJIUKAMU
nabmozanu B Tedenue 21 aua 10 nposenenus onbira. OT-
6paKOBbBIBAJIM KPOJIUKOB C IIPU3HAKAMU WHMEKIMOHHOIT
natosoruu. [Tocse cpoka kapanTnHa KpOJNKOB TOMEIIATI
B 9KCIIEPUMEHTAJIbHBIE KJIETKU COOCTBEHHON KOHCTPYKIIUK
[26] u B Teuenue 3-x aHell HAOJIOAANM 32 JKUBOTHBIMU
(1Iportecc ajanTainuy >KUBOTHBIX K HOBBIM KJIeTKaM ). B Bu-
Bapuy TOJICPKUBAIN TemIiepatypy Bosayxa 24—26°C B
coorercTBuM ¢ ipukazoM M3 PD Ne 267 ot 19.06.2003 u
TpeGoBanusimu EBpomneiickoii kousennuu (CrpacOypr,
1986) 1o coneprkanmio, KOPMIEHHUIO W YXO/Y 32 TTO/IOTIBIT-
HBIMU JKUBOTHBIMH, BBIBOJIY MX U3 HKCIIEPUMEHTA U TIOCJIe-
Jyfolel yTUan3ainum.

B nepuon sxcnepuMenTa 3a KpOJMKAMU TPOBOIAIIN
Habmogenue B Tedenne 21 mgusi. [Torubmmx KUBOTHBIX
BCKPBIBAJIM U MCCJE0BAJIN BHYyTpeHHue opranbl. Otpe-
JIEJISLTN KOHTIEHTPAINIo GaKTepUil B OpTaHax JKUBOTHBIX 1
BBISIBJISIIIN TIATOJIOTUYECKIE U3MEHEHMSI B TUCTOJIOTHYEC-
KHUX nperaparax. /lyig mpoBeieHns THCTOJOTHYECKUX NC-
CJIeIOBAaHUI BHYTPEHHUE OPraHbl JKUBOTHBIX (DUKCUPOBA-
au B 10% pacTtBOope HeliTpasbHoro dopMasiuHa u

S.aureus (intact rabbits); (4) non-cultivable bacteria
P.aeruginosa and S.aureus (intact rabbits). Animals were
simultaneously injected bacteria P.aeruginosa and S.aureus
at a concentration equal to 105 degree of microbial cells.
Anesthesia was performed according to the method pro-
posed by A. V. Rasina [22], and then the animals inflicted
thermal injury. The back surface and side surfaces of the
trunk of rabbits were immersed in a water bath for 10 sec
at a temperature of 90°C. Rabbits received a burn injury of
degree IT1TAB.

The body weight of rabbits in the study groups of ani-
mals ranged 2234—2435 grams and burned surface was
15.5—17.7% of the total surface area of the body.
Differences in body weight of rabbits and burned areas
were not significant (P>0.05).

To reproduce the experimental infection in rabbits the
bacterial cultures of Paeruginosa and S.aureus, isolated
from patients undergoing treatment in the Burn unit
GBUZ TO <«Regional clinical hospital Ne1» in Tyumen,
were deployed. Microbiological studies were performed in
accordance with the requirements of the order of Ministry
of Public Health of RF N 535 «On the unification of micro-
biological (bacteriological) research methods for practice
in clinical diagnostic laboratories of medical institutions».
Bacteria were identified with the aid of Berge' bacterial
qualifier [23]. Non-cultivable bacteria were isolated from
patients with burn disease and their concentration was
determined by the method proposed by L. B. Kozlov et al.,
using thermofridge [24, 25].

Experiments on rabbits were carried out in vivarium
of FG BOU VPO «the State Agrarian University of
Northern Zauralye». Healthy rabbits were kept in cages in
accordance to requirements of sanitary regulations (Appr.
Chief State sanitary doctor, N 1045-73).

To identify premorbid background before the experi-
ment, the rabbits were observed for 21 days. Rabbits with
signs of infectious disease during quarantine were not
included in the study. After the quarantine period the rab-
bits were placed into experimental cage of original design
[26] and within 3 days animals were kept under observa-
tion for adaptation to new cages. In the vivarium a tem-
perature of 24—26°C was maintained in accordance to the
order of the Ministry of Public Health of Russian
Federation, N. 267 from 19.06.2003, and requirements of
the European Convention (Strasbourg, 1986) on housing,
feeding and care of animals for research, and subsequent
discarding and disposal of animals.

During the experiment the rabbits were under surveil-
lance for 21 days. Dead animals were dissected and inter-
nal organs examined. Concentration of bacteria in the
organs of animals was determined and pathological
changes in histological preparations were identified. For
histological studies the internal organs of animals were
fixed in 10% neutral formalin and prepared for histological
sections by the method of freezing and pouring into the
wax. Histological specimens were stained with hema-
toxylin and eosin, Sudan IIT (for identification of fat
droplets), Pero, the best (identification of granules of
glycogen); accumulation of fibrin was determined by the
method of D. D. Zerbino.

Statistical processing of the results was carried out
using a computer program STATISTIKAv 6.0, and arith-
metic means and errors (M*m) were computed. All
obtained data were statistically processed using Student's
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TOTOBUJTH TUCTOJIOTHYECKUE CPE3bI METOJIOM 3aMOPO3KHU U
3asuBKH B napadun. [mcrosornyeckie nmpenapaTsl OKpa-
ITUBAJIN TeMAaTOKCUJINHOM U 903UHOM, cyzanoMm I (BbI-
SIBJIEHTE KameJsb Kkupa), mo Pero, Becty (BBIsgBIeHME Tpa-
HyJI TJIMKOTEeHa), CKoIieHne (GuOpuHa Onpeesiu 1o
merony . 1. 3epbuHo.

Craructuueckyto 06paboTKy pe3yJIbTaToB HCCIeI0Ba-
HUST OCYIIECTBIISIJIN C TIOMOIIBIO KOMIIBIOTEPHOI ITPOrpam-
™Mbl STATISTIKAV 6.0, ¢ nciosp3oBanueM cpesneit apud-
Metnaeckoit ommbku (M+m). Bee mosydeHHbIe JaHHbIC
CTATUCTUYECKU 00pabaThIBAJIM C OIIPE/IeJICHIEM KPUTEPUST
t Croiofienta u Busnkokcona — Manna— Yurtnu. Koppess-
IIUOHHDII AHAJIN3 TIPOBENU C TOMOIIBIO TPOrPAMMHOTO
komrekca «Microsoft Exel-97» nist IBM PC ¢ Bbrumciie-
HiteM K0a(hhUIMEHTa KOPPEJIAIUT U ero ONMOKN.

PesyibraThl U 00CyK/IEHHE

B pesysibrate pazBUTHS KIMHUYECKOH CUMIITO-
MAaTUKH U MTATOJOTUIECKIX U3MEHEHUN B OPraHu3Me
JKUBOTHBIX Habsofanu rubesib Kpoaukos. Tubesnb
KPOJIMKOB TIOCJIe BBE/IEHUsI KYJIBTUBUPYEMBIX GaKTe-
puii peructpupoBaau ¢ 8 mo 12 genb 6osesHu, a Ha
(bore 0KOTOBOIT TPaBMBI KMBOTHBIE TIOTHOAIN B TIe-
puoz ¢ 12 no 19 genn. Tubenb KUBOTHBIX Ha (PoHE
0’KOTOBOI TpaBMBI OTMeYaIu Ha 4 JHS TO37HEE TI0
CPaBHEHUIO € TPYIIIOi JKHBOTHBIX, KOTOPBIM He Oblia
HaHeceHa TepMUYecKasi TpaBMa.

Anannusz MUKpOOHO# 06CeMEeHEeHHOCTH BHYT-
PEHHUX OPraHOB JKMBOTHBHIX HH(MUIIMPOBAHHDIX
KYJIbTUBUPYEMBIME GaKTEPUSMU [TOKA3aJI, YTO KYJIb-
Typa P.aeruginosa objagana oJHOCTOPOHHUM aHTa-
TOHU3MOM B OTHOIIEHWUW KyJBTYpbl S.aureus. Ha 8
JIeHb 0OJIE3HU KPOJIMKOB M3 JIETKUX U TTOYEK BbIIe-
JIUTh KYJBTYPY S.aureus He yAajoch, a KOHIEHTpA-
ust Paeruginosa cocrasuia 3,0+0,3X10° Muxpo6-
HBIX KJIETOK B 1 rpaMMe TKaHM.

BoisiBuin  tpaHciokaiuto  Escherichia coli ws
KUIIEYHUKA JKUBOTHBIX BO BHyTpeHHUe opranbl. Ha 8
JieHb 0OJIe3HNW KPOJIMKOB B TI€UYEHM KOHIIEHTPAIUS
E.coli cocrasua 1,1£0,03X10°. B noukax E.coli onpe-
nensau ¢ 9 o 21 aendb mocsie MHPUITMPOBAHUS KPO-
JUKOB B  KOHmeHTpammax  3,6£0,1x10°
1,240,1X10°. OueBugHo, rMbOENb >KMBOTHBIX ObLIA
o0ycJoBJIeHa pasBUTHEM HHMEKITMOHHOTO MTPoIiecca,
BbI3BaHHOTO Gakrepusimu P.aeruginosa n E.coli.

Ananusz MUKpOOHO# 06CEMEeHEeHHOCTH BHYT-
PEHHUX OPraHOB JKMBOTHBIX MHQUIIMPOBAHHDIX
KYJIBTUBUPYEMbIMU OaKTeprsIME Ha (hOHE 05KOTOBOI
TPaBMBI MMOKa3aJ, YTO MPHU OKOTOBOW TPAaBMbI Ha-
Guroanach 6oJjiee BhIpaskeHHasT TPAHCIOKAIMs GaK-
TEPUH M3 KUIIEYHUKA KUBOTHBIX TI0 CPABHEHUIO C
IPYIION JKUBOTHBIX, KOTOPBIM He Obla HaHeceHa
Tepmudeckast TpaBma. KoHrenrparus E.coli B ieue-
Hu ¢ 12 10 15 aug 6oe3HU KPOJIMKOB IIOCTOSIHHO
MoJiJIepKUBaJIach Ha ypoBHE 9 torapudMoB, a B Jier-
KHX Takasi KOHIIEHTPaIlust GakTepril COXpaHIIACh ¢
12 110 13 nenb Gose3HH, T.e. KOJMYECTBO GaKTepHii
OBLIIO BBIIIIE TOPOTOBOTO YPOBHS JIJIST PA3BUTHUSI CEll-
cuca. Bo3aMOKHOCTD pa3BUTHS CEICUCA B YCIOBUSIX

t test and Wilcoxon — Mann — Whitney test. Correlation
analysis was conducted using the software package
Microsoft Excel-97» for the IBM PC with computing cor-
relation coefficients and P values.

Results and discussion

As a result of the development of clinical symp-
toms and pathological changes in animals rabbits
were dying. After administration of cultured bacte-
ria, the death of the rabbits were recorded from the
8th to 12th day of the disease; following the burn
injury, the animals were killed between 12th day and
19th day. Death of animals with burn trauma was
observed four days later compared to the group of
animals with no thermal injury.

Analysis of microbial contamination of the
internal organs of animals infected with cultured
bacteria showed that the culture of Paeruginosa
experienced a one-sided antagonism from the culture
of S.aureus. On day 8 of the disease attempts to iso-
late growing culture of S.aureus from lungs and kid-
neys failed, whereas the concentration of Paerugi-
nosa was estimated as 3.0+0.3X10° microbial cells in
1 gram of tissue.

Translocation of E.coli from the intestines of
animals to the internal organs was revealed. On day
8 of the disease of rabbits the concentration of E.coli
in the liver was 1.1£0.03x10° In the kidney E.coli
was observed from 9 to 21 days after infection of rab-
bits at concentrations of 3.6£0.1x10° — 1.2+0.1X10°.
Obviously, the death of animals was due to the devel-
opment of infectious process caused by bacteria
P.aeruginosa and E.coli.

Analysis of microbial contamination of the inter-
nal organs of animals infected with cultured bacteria
following burn injury showed that in burn disease
more bacterial translocations from the intestines of
animals occurred compared to the group of animals
with no thermal injury. The concentration of E.coli in
the liver within the period from 12 to 15 days of burn-
induced illness rabbits were maintained at a level of 9
lg, whereas in the lungs the concentration of bacteria
was maintained from 12 to 13 days of illness demon-
strating the number of bacteria that was above the
threshold level for the development of sepsis. The pos-
sibility of developing sepsis due to translocation of
E.coli provides a base for the development of specific
therapies aimed at preventing the development of sep-
sis caused by E.coli. Tt was impossible to isolate E.coli
from the lungs and liver later. E.coli were allocated
from kidneys up to 15th day of sickness of rabbits.

The translocation of E.coli from the intestines
of animals was documented in histological specimens
from the intestine. In animals killed within the peri-
od from 12th to 15th day the alterations of the intes-
tine were observed. Examined histological sections
demonstrated hyperemia of submucosa and mucosa
of the intestine (Fig. 1).
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MuperIMOHHbIE OCAOKHEHM

TpaHcyokanuu E.coli naet ocHoBaHue /st pa3paboT-
KU crieruduieckoil Tepanny HarpaBJeHHO Ha Mpe-
NYTIPEKIEHNE PA3BUTHUS CETICHCA B ATOT TIEPUOJL, BbI-
3BAHHOIO KHIIEYHOU masoukoil. B Gosee mosmaHue
CPOKH W3 JIETKUX W TleueHu BoiaeautTh E.coli He yna-
siock. U3 ouek E.coli Boigensinach 1o 15 aust 6oses-
HU KPOJUKOB.

O TpaHCJIOKAIIUU KUIIEYHOW MAJOYKU U3 KH-
MIEYHUKA JKUBOTHBIX CBUETETHCTBYIOT TUCTOJIOTH-
YecKue Mperaparsl. Y KUBOTHBIX TIOTHOIINX B HEPH-
on ¢ 12 mo 15 genp HabIOMANTM MOBPEKAECHUE
KuIeyHrKa. Ha ructosiornyecknx cpe3ax OTMEeTHIIN
MTOJTHOKPOBYE COCYIOB TIO/ICJIUBMCTOTO CJIOSI U Pas-
PBIB CIM3KUCTON 000I0uKN Kuleuruka (puc. 1).

Konnentpanus xyastusupyemoit P.aeruginosa
B OpraHu3Me KpoJaukoB B aToT mepuon (¢ 12 mo 13
JieHb 0OJIe3HU KPOJIMKOB) He IpeBbiiiaia 4 1g, a Ha
14—15 nenb 6OJIE3HN KPOJHMKOB B JIETKUX KOJYECT-
B0 Paeruginosa cocrasuio 4,2+0,2X10°, B neuenn —
5,240,8%X10°% a B moukax — 2,1+0,3X10°. Takum oOpa-
30M, HaOJIOalach CMEHa BO3MOJKHBIX BO30OYaUTE-
JIeit, BBI3BIBAIOIIIX CEIICUC Y JAOOPATOPHBIX JKIUBOT-
veiX. K 21 guio xosmuectBO Paeruginosa B moukax
cuusniaoch 10 7,1+0,1x10°

Wrak, y 1ab0paTOPHBIX SKUBOTHBIX BBISBJICHBI
KPUTHYECKHUE THA BOSHUKHOBEHUST CETICHCA, BBI3BAHHO-
ro pasHbiMu Bugamu 6akrepuit: E.coli u Paeruginosa.

Pesysbratbl MUKPOOHOJIOTHYECKUX UCCIIEI0BA-
HU TIOKa3aJId, YTO TIPU 0KOTOBOI TPaBMe CO3/IAT0TCS
GJIArOTPUSITHBIE YCJIOBUS UIst pasMHoKerust E.coli n
P.aeruginosa, a penpoaykius S.aureus He Habm01a-
JIach, BO3MOXKHO, B pe3yJibTaTe aHTarOHUCTUYECKUX
B3aMMOOTHOIIIEHUI MKy 9TUMU OaKTEPUSIMHU.

PesynbraTel uccieloBaHUN TIO0 BbISBJIECHUTO
BJIMSIHUS OJKOTOBOI TpaBMbl Ha rubeb JabopaTop-
HBIX JKMBOTHBIX MOKA3aJi, YTO CYNIECTBEHHBIX Pa3-
JIMYUI B KOJIMYECTBE TIOTUOIINX KPOJMKOB B UCCJIE-
JIyeMBIX Tpymnmax He oTMedeHo. llpu BBeneHuwm
HEKYJIBTUBUPYEMbIX OakTepuil Ha (hoHE 0KOrOBOI
TpaBMbI T0ru6J10 92,4% KPOJUKOB, a B YCIOBHUIX OT-
CYTCTBUST TEPMUYECKON TpaBMbl TIOTH610 87,5% Kit-
BOTHBIX. [Ipy BBeIeHUN KYJBTHBUPYEMbIX OaKTepUil
Ha (poHe 0KOroBoi TpaBMbl OrHOJI0 75% KPOIUKOB,
a 6e3 HaHeceHUs oykora — 84,7%.

OzxoroBasi TpaBMa OKasbIBalia CYyIIECTBEHHOE
BJIMSTHUE Ha TeueHre MH(MEKIIMOHHOTO TPOIEecca, BbI-
3BAHHOTO KyJIBTUBUPYEMBIMI U HEKYJBTUBUPYEMBIMU
Gakrepusimu. Halburopanoch OCIOKHEHHE 0KOTOBOI
TPaBMBI COTTY TCTBYIONTUM WH(MEKITMOHHBIM ITPOTIECCOM.
B ycnoBusix nHOUIMPOBAHUS JKUBOTHBIX HEKYJIBTUBH-
pyembiMi GaKkTepusiMi Ha (hOHE 03KOTOBOI OOJIE3HI Ha
2—3 CyTKH y JKMBOTHBIX OTMEYAJIM CUMITTOMATHKY TI0-
paskeHUsI TOJIOBHOTO MoO3Ta (OTMeYal CYIOPOrH
MBIIITLL, OECTIOKOICTBO, KPUK KMBOTHBIX, Pa3BUTHE TI10-
Ka 1 rubesib JKUBOTHBIX B TEUEHHUE [IEPBBIX IBYX CYTOK).
IIpy BCKPBITHH MOTHONMINX KUBOTHBIX OTMEUEH OTEK
MO3TOBOI TKaHu. Ha rucrosormyeckux cpesax rosio-
BHOTO MO3ra OOHAPY’KEHbI MPU3HAKU OTEKA MSTKUX
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Puc. 1. Y4acTku OTCYTCTBHS CIM3UCTON 000J0YKH KHIIEYHUKA Y
KpoJnKa, HHGHUIMPOBAHHOTO Ky IBTHBHPYEMBIMI GAKTEPHSIMHA HA
¢doue oxoropoii TpaBMbI. OKpacka reMaTOKCHIMHOM U D03HHOM.
V8. X40.

Fig. 1. Lack of intestinal mucosa of a rabbit infected with cul-
tured bacteria following burn injury. Stained with hematoxyline
and eosine, X40.

The concentration of cultured Paeruginosa in
the body of rabbits during this period (from 12 to 13
day of burn disease) did not exceed 4,0 lg, and on day
14—15 of the disease the number of P.aeruginosa was
4.2+0.2X10° in the lungs, in the liver and
5.2+0.8x10" in the liver and 2.1+0.3X10* in kidneys.
Thus, there was a change in possible pathogens caus-
ing sepsis in laboratory animals. By the 215t day, the
number of Paeruginosa bacteria in kidney decreased
to 7.1+0.1x10°

Therefore, critical days of occurrence of sepsis
caused by different types of bacteria, E.coli and
P.aeruginosa were revealed in laboratory animals.

The results of microbiological studies showed
that in burn disease there are conditions favorable
for the growth of E.coli and P.aeruginosa, whereas
reproduction of S.aureus was not observed presum-
ably because of the antagonistic relationship
between these bacteria.

The results of studies to identify the impact of
burn injury on the death of laboratory animals
showed no any significant differences in the number
of dead rabbits in groups: (a) after administration of
non-cultured bacteria to the rabbits under burn
injury 92.4% of rabbits died, whereas in the absence
of thermal injury 87.5% of the animals died; (b)
administration of cultured bacteria following burn
injury killed 75% of rabbits, whereas similar admin-
istration of bacteria to control animals resulted in
84.7% animals killed.

Burn injury significantly affected the infectious
process caused by cultivable and non-cultivable bacte-
ria. Complications of burn disease with concomitant
infections were observed. Under infection of animals
with non-cultivable bacteria on the background of
burn disease at days 2—3 animals exhibited symptoms
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MOBTOBBIX 060JI0UEK, UX YTOJIIEHIE, Pa3PhIXJIEHUE BO-
JIOKHUCTBIX CTPYKTYP (pHC. 2).

B kpymHbIX 060J0YEUHBIX COCYIax HabIIoaIn
MTOJTHOKPOBWE, a B MEJIKUX — cTa3. OTMeYeH HEPaBHO-
MEPHO BBIPAKEHHBIH TIEPUTIEILTIONSIPHBIN OTEK MO3TO-
BOU TKaHW. DHIOTEJHUIT COCY0B: HabIOAINUCH KIIET-
KI ¢ HAOYXIIMMU SIIPAME 1 CO CMOPIIUBAHUEM SI/Ipa
BIJIOTh /IO TTUKHO32. B sHI0TEMU 1 a/IBEHTUITUAIT-
HBIX KJIETKAX HAKAILJIMBAIUCh JIUTTH/IBL B oTiemax ko-
PbI GOJIBIIKX TIOAYINAPHIA 1 MO3KEUKa, B ITOJOCATOM
TeJie, siApax 3pUTEIbHOrO Oyrpa, cyOTajaMHuecKoM
sinpe Jlronca 0OHAPY KUK PAsInIHON (DOPMbI HEKPO-
OGUOTHYECKIE N3MEHEHUST HEPBHBIX KyieToK. [Tpu Muk-
POOHONIOTMYECKOM HCCJIEOBAaHUN W3 TKaHEH TOJIo-
BHOTO MO3Ta Oblyla BbijiesieHa KyJisrypa Paeruginosa.

B ycroBusx nHGUIIUPOBAHUS JKUBOTHBIX KYJTh-
TUBUPpYeMbIMU Oakrtepusimu  Ha 12—14  jeHb
0’KOTOBO¥ GOJIE3HI PETUCTPUPOBAINA CUMIITOMATHKY
MOPaKeHMsT BHYTPEHHUX OPTaHoB, a Ha 15—19 mewb
60JIe3HH JKIUBOTHBIX MOSIBUJINCH TIPUSHAKU MOPasKe-
nus ITHC. ¥V KUBOTHBIX, KOTOPLIM He Oblia HaHece-
Ha TepMUYeCKasl TpaBMa, KyJBTUBHUPYeMble GaKTe-
PUU BBI3BIBAJIM TIOPa’keHWE BHYTPEHHUX OPTAaHOB
JKUBOTHBIX.

[Topaxenme TOJOBHOTO MO3Ta TIPHU OXKOTOBOM
TpaBMe y 6osbHBIX Jojeit Habmogan C. E. Xpyses ¢
c0aBT. [27—29] ipu HATUYUU COTTYTCTBYIOIIETO WH-
(dexmmonnoro npouecca. Ha ocnoBannu mopgomer-
PUYECKUX TIOKa3aTeslell KOMITbIOTEPHBIX TOMOTPaMM
TOJIOBHOTO MO3Ta U YPOBHS HEUPOH-CIeM(UIECKOi
€HOJIa3bl B CHIBOPOTKE KPOBH OOJIbHBIX, YCTAHOBJIE-
HBI TIOPAKEHHUST TOJOBHOTO MO3Ta B repuos ¢ 1 1mo 5
neHb 1 ¢ 16 o 18 neHb 6osresHN.

VIMeHHO B 9TH CPOKM HaMK HaOJIofasach TH-
6eJib IKCIIEPUMEHTANBHBIX JKUBOTHBIX MPHU 0KOTO-
BOil TpaBMe: Ha 2—3 cyTKH HaGJII0IAJIICH TOpaKe-
HUSI TOJOBHOTO MO3Ta BbBI3BAHHOTO TIOJIKOKHBIM
BBeJeHUEM HEKYJIBTUBUPYEMbIX OaKTepuUil M Ha
15—19 cyTku mocjie BBeIEHUs KyJbTHBUPYEMBIX
Gakrepuil P.aeruginosa v S.aureus.

KysnsruBupyemble 1 HEKYJIBTUBHPYeMble baKkTe-
pUU Y KUBOTHBIX BBI3BIBAJIN TOPAKEHUE JKEJTyI0U-
HO-KHUIIEYHOTO TpakTa. IIpu ayckyapraiuu B obsac-
TH JKUBOTA y JKUBOTHBIX PETUCTPUPOBAIU
OTCYTCTBHE 3BYKOB B 28,6£12,5% ciy4aes. ;Kusor-
HbIe OTKAa3bIBAIUCh OT e1bl B 42,9+13,7% n, 0Obek-
THUBHO, Y 9TUX KMBOTHBIX OTMEUYAJOCh B3[yTHUE JKU-
BoTa B 42,9+13,7%. OTMedeHHbIe KIWHUYECKUE
MIPU3HAKHU JIAI0T OCHOBAaHUE IPEINOJNOKUTh, YTO Y
JKUBOTHBIX Pa3BUBAJICS TTape3 KuliedHuka. OueBnj-
HO, JIETaJIbHBII MCXOJ[ Y 9TUX KUBOTHBIX Oasl CBSA3aH
¢ IuchYHKIMEH KeayI0UHO-KUIIETHOTO TPaKTa U
MOpa’keHWeM BHYTPEHHWX OPTaHOB B pe3yJibTaTe
tpanciokanuu E.coli. Ha rucronornyeckux cpesax
KHIIeYHNKa HaOJI0/aI0Ch MOJHOKPOBHE COCYIOB
MOZICTU3UCTOTO CJI0S U PasPhiB CAMBUCTON 000T0UKH
kumeuyHnka. [locse 3apaskeHnst KPOJUKOB 4-1 TPyTI-
bl HEKYJBTUBUPYEMBIMU OAKTEPUSAME KHUIIEUHYIO

Puc. 2. IlepuBacKyJIsIpHBIi ¥ IePULLE/LTIONSAPHBINA OTEK TOJIOBHO-
ro MO3ra y KpojukKa WH(UIHPOBAHHOTO HEKYJIHTUBHPYEMbBIMU
6akrepusimu P.aeruginosa u S.aureus na ¢poHe 05K0roBoii Tpas-
MbI. OKpacka reMaTOKCHJIMHOM M 903UHOM. ¥YB. X40.

Fig. 2. Perivascular and pericellular cerebral edema in a rabbit
infected with non-culturable bacteria P.aeruginosa and
S.aureus following burn injury. Stained with hematoxyline and
eosine, X40.

of brain lesions (indicating muscle cramps, anxiety, cry
of animals, developing shock and death during the first
two days). Autopsy of dead animals showed swelling of
the brain tissue. Histological sections of the brain
showed signs of swelling of the meninges, their thick-
ening and loosening of fibrous structures (Fig. 2).

In larger meningeal vessels the hyperemia was
observed, whereas small vessels were characterized by
stasis. In addition, irregularly significant pericellular
swelling of the brain tissue was observed. The vascu-
lar endothelium: cells with swollen nuclei and shrink-
age of the nucleus until pycnosis. Endothelium and
adventitia cells: lipids were accumulated. In parts of
the cerebral cortex and the cerebellum, striatum,
nucleus of thalamus, subthalamic nucleus Lewis vari-
ous forms of necrobiotic changes of nerve cells were
observed. Microbiological examination of brain tissue
resulted in isolation of cultivable P.aeruginosa.

In animals infected with cultured bacteria fol-
lowing induction of burn disease on days 12—14 of
illness lesions of the internal organs were recorded.
On days 15—19 day post-burn the animals showed
signs of CNS lesions. In animals not suffered from
thermal injury, cultivable bacteria caused damage of
internal organs of animals.

Brain damage in burn disease in sick people was
investigated by S. E. Khrulev et al. [27—29] and
there was an associated infectious process. On the
base of morphometric parameters of computer tomo-
grams of the brain and determining the level of neu-
ron-specific enolase in the serum of patients, occur-
rence of brain lesions within the period from days
1—>5 day and days 16—18 of illness were defined.

By this date we have observed the death of
experimental animals with burns: brain lesions
caused by subcutaneous injection of non-culturable

www.reanimatology.com

GENERAL REANIMATOLOGY, 2015, 11; 5



DOI:10.15360,/1813-9779-2015-5-15-24

MBpeKIMOHHbIE OCAOKHEHMU .

MaJIOYKy B TEYEHU OTpeesisiin yepe3 48 4acoB B
konreaTpaun 0,8+0,1X10% OHa coxpaHsiiach B Ta-
KOI ke KoHueHTpaiuu a0 21 aHsa HabmogeHus 3a
kposmkamu. B serkux E.coli onpenensiig B 1epuog ¢
5 1o 7-e cytku B Koumentparmu 1,0+0,1xX10° Muk-
POOHBIX KJIeTOK. B moukax co 2 — 21 genn obeiieno-
BaHUS KPOJUKOB COXPAHSJIACh TIOCTOSTHHAS KOHIIEH-
Tpalus KHUIIEYHOH MHaJOYKH ¢ HeOOJIbIINMU
kosebannsmu (0,8+0,1X10% — 9,0+0,1X10%).

OzkoroBast TpaBMa TIPU 3apakKeHUN KPOJUKOB
HEKYJIBTUBUPYEMbIMU GaKTePUsIMU TIOBJIUSLIA HAa CPO-
K1 MaKCUMaJIbHOU KoHIeHTparn E.coli BO BHYyTpeH-
HUX opraHax. Kuieunyro majouky B Tie4eHu orpeie-
JISUIA Ha 4 JieHb OOJIe3HI KPOJIMKOB B KOHIIEHTPAIMN
3,2+0,4X10° MUKPOOHBIX KJIETOK, a B JIETKMX Ha 9
JieHb B KoHuenrpauuu 2,4+0,2X10* MUKpOOHBIX KJIe-
TOK B OJTHOM TPaMMe MCCJIelyeMOii TKaH!.

Wrak, mpu 05k0roBoil TpaBMe, 110 CPAaBHEHUIO C
IPYIION JKUBOTHBIX, KOTOPBIM He OblIa HaHeceHa
0’KOTOBas TpaBMa, Hab o Aaau 6oJiee HHTEHCUBHY O
penpoaykiuio E.coli B 6oJiee mosanue cpoku (Ha 4 u
9 nieHb 6OJIE3HM), YTO CBUIETETBCTBYET 0 GOJIEE BbI-
PaKEHHOM MOPAYKEHUN KUTITEUHUKA JKUBOTHBIX.

N3BecTHO, 4TO B Ipollecce pocTa bakTepuii B
JKUJIKOU TTUTATENbHON Cpejie PeTUCTPUPYETCS Jiar-
(haza, axcroHeHIMANBbHAS, CcTallMOHAapHas u asza
«oTMupaHusi» Gakrepuii. B craimonapHoii dase u
(ase orMupaHus BbiAesseTcss HAMOOJIbIIEE KOJIH-
4ecTBO MeTabOJUTOB GAaKTEPHil, IPEIATCTBYOINX
pasMHokeHuto Gakrepwuii. Tlox BaustHueM Metabo-
JUTOB OakTepuil U cUrHaabHOU MHbOpMaLK OaK-
TePU TIPOUCXOANT TIepexojl GaKTepUil B HEKYIbTH-
BUDyEMO€ COCTOSHWE W WX BbljleJleHhe W3
MaKpOOpTaHu3Ma BO BHeIHO0 cpeny. Hamu ycra-
HOBJIEHO, BO BHEIIHEH cpeje OaKTepUn HaXOMSITCs
B BHJI€ CMEINIAHHBIX TIOMYJSIUNA, COCTOSIINX W3
KYJBTUBUPYEMbIX ¥ HEKYJIbTUBUPYEMBIX OaKTEPUIi,
[prYeM KOHIIEHTPAIIUs HEKYIBTHBUPYEMbIX OaKTe-
puil BO MHOTO pa3 MpPEBBINIAET KOHIEHTPAI[UTO
KYJIBTUBUPYEMbBIX OaKTEPUIi.

B TakoM cocTostHUM GaKTepUH HAaXOAATCS BO
BHEIITHEN cpejie /10 TeX MOop MOKa He BOSHUKHYT yC-
JIOBHSI JIJIsI TIEPEX0/Ia HEKYJIBTUBUPYEMbIX GaKTepuil
B KyJIbTUBHUPYEMOE COCTOSTHUE, KOTOPOE M BHI3bIBA-
eT MH(EKIMOHHBIN TTpotiecc. B mpopomMaabHOM T1e-
puojsie MHMEKIIMOHHOTO Tpollecca TPU 0XKOTOBOMA
TpaBMe CO3JAr0TCs1 OJIArONpUsITHbIE YCJIOBUS ISk
[IPOHUKHOBEHUST HEKYJBTUBUPYEMbIX OaKTepUil B
TOJIOBHOUM MO3T M TIepexojia UX B KyJbTUBUPYEMOE
cocrostire. OpUEHTUPOBOYHO ¢ 5 aHsI GOJIE3HU pe-
MPOAYKIUSA OaKTepHil B OpraHu3Me OCyIIeCTBIISIeT-
CsI B CTAITMOHAPHOI (haze U B OpraHu3Me MoJIePKI-
BaeTcst BBICOKAs KOHI[EHTpAIUs MeTaboJUTOB
GaxTepwuii, JeiicTByeT CUTrHaJbHas WH(MOPMAIN
GakTepuii 1 GaKTEPUH TEPEXOMIAT B HEKYIHTHBUPY-
emMoe coctostHue. [loaToMy B 3TOT MEPUOJ TTATOJIO-
rUJecKoe JleiicTBUEe, BBI3BAHHOE HEKYJIbTUBHPYE-
MBIMHM ~ GaKTEPUSAME, He IPOSBISIETCS, T.€.

bacteria were observed on days 2—3 post-injury and
on days 15—19 days after administration of cultured
bacteria P.aeruginosa and S.aureus.

Cultivable and non-cultivable bacteria in animals
caused the alterations of gastrointestinal tract. In the
abdomen auscultation recorded no sounds in
28.6£12.5% of cases. The animals refused food in
42.9+13.7% cases and showed bloating in 42.9+13.7%
of cases. Marked clinical signs justifies that animals
have developed paresis. Obviously, death in these ani-
mals was associated with dysfunction of the gastroin-
testinal tract and damage to internal organs as a result
of translocation of E.coli. On the histological sections
of the intestine hyperemia of submucosa and mucosa of
the intestine were observed. After infection of rabbits
from the 4th group with non-cultivable bacteria E.coli
bacteria were allocated from the liver in 48 hours at a
concentration of 0.8X10°+0.1X10* and remained at
similar concentration until day 21. In the lungs E.coli,
was determined during 5—7 days in an amount of 1.0
X10°£0.1X10* microbial cells. In kidneys during 2—21
day of the survey rabbits maintained E.coli at a con-
stant concentration with small fluctuations (0.8
X10%£0.1X10* — 9.0x10°£0.1X10%).

Burn injury of rabbits infected with non-cultur-
able bacteria affected the timing of maximum concen-
tration of E.coli in the internal organs. In the liver,
E.coli were detect on the 4th day of disease in an
amount of 3.2X10°+0.4X10° microbial cells and in the
lungs on day 9 in an amount of 2.4X10'+0.2X10°
microbial cells in one gram of the tissue.

Thus, during the burn disease there was an
intensive reproduction of E.coli (vs. correspondent
control group with no burn trauma) at a later date
(on days 4—9 of illness) indicating a more severe
lesion of the intestines of animals.

It is known that growth of bacteria in a liquid
nutrient medium experience lag phase, exponential
phase, stationary phase and phase of dying (decay) of
bacteria. In the stationary and decay phases the
largest number of metabolites of bacteria is allocated
preventing the growth of bacteria. Metabolites of bac-
teria and signal information liberated from bacteria
cause the transition of bacteria to non-cultivable state
and their allocation into the environment. We noticed
that in the environment the bacteria are keeping in
the form of mixed populations consisting of cultivable
and non-cultivable bacteria, whereas the concentra-
tion of non-cultivable bacteria is several times higher
than the concentration of cultivable bacteria.

In this state the bacteria are in the environment
until the conditions appear to move from non-cul-
tivable state toward cultivable condition that results an
infectious process. In the prodromal period of infection
in burn patients favorable conditions for the penetra-
tion of non-cultivable bacteria in the brain and their
transition to a cultivable state are promoted.
Approximately beginning from the 5th day of illness the
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CO3/IAIOTCS YCJOBUST TIPEMSITCTBYIONINE TTE€PEXOY
GakTepwuii B KyJbTUBUPYEMOE COCTOsTHUE, B cragnu
PEKOHBAJIECIIEHI[UH OPTaHU3M OCBOOOKIAETCS OT
BO30yAUTENEH, X METAOOJUTOB, HE IeHCTBYET CUT-
HasibHast nHOOpPMaIKsa GaKTepuil U O3TOMY CO3/a-
IOTCS YCJIOBUS JUJISI TIePeXo/la HEKYJbTHBUPYEMbBIX
GakTepwuii B KyJIBTUBHPYEMOE COCTOsTHIE. B cBsI3M ¢
9TUM U HaOJII0MAETCS TIOPakeHHe TOJOBHOTO MO3Ta
y 1abopPaTOPHBIX KUBOTHBIX.

3akiaoyeHue

Ha ocHoBaHMM KIMHUYECKUX, MUKPOOUOJIOT -
YECKUX W THCTOJOTUYECKUX HCCIeNOBAaHUN yCTa-
HOBJIEHO BJIMSIHHME OKOTOBOI TPaBMbI Ha Pa3BUTHE
WHGEKIMOHHOTO TIPollecca Yy KPOJUKOB MOPOJIBI
<IMTUHITAJTa>, BBI3BAHHOTO KYJIBTUBUPYEMBIMHU U
HEKYJBTUBUPYeMbIMU OakTepusiMu. IIpu 0:K0roBoit
TpaBMe CO3Jaf0TCsl OJIarONpUsITHbIE YCJIOBUS sk
repexo/ila CHMHeTHOWHOW TMAaJOYKN M3 HEKYJIbTUBU-
PYEMOTO B KYJBTUBUPYEMOE COCTOSIHWE, a TaKiKe
I pa3MHOKeHus P.aeruginosa Bo BHYTPEHHUX Op-
raHax KMBOTHBIX, I[P 3TOM IPOSIBJISIETCST OJHOCTO-
POHHWI aHTAarOHW3M 110 OTHOIIEHUIO K KYJbType
S.aureus. Ha ¢pone 03k0roBoii TpaBmbl B 6oJiee 1mo3/1-
HUe CPOKM HabJIoJaeTcs TpaHCAoKausa OakTepuii
U3 KAIIEYHUKA U O0Jiee MHTEHCUBHAST PEIIPOIYKIIHS
CUHETHOWHOW TTaJIOYKH, TIepetne/ el n3 HeKyIbTh-
BUPYEMOTO COCTOSTHUSI B KyJbTUBHpPyeMoe. BbisiB-
JIEHHDBIE CPOKM MAaKCUMAaJIbHON KOHIeHTpaluu Oax-
tepuil P.aeruginosa v E.coli BoO BHYTPEHHIX OpraHax
AKCIEPUMEHTAIbHBIX KUBOTHBIX JIAI0T OCHOBAHUE
JUUISI CBOEBPEMEHHOI'O IJIAHUPOBAHUS 9TUOTPOITHON
Tepary, HAlPaBJEeHHON Ha TIPeAyNpexRIeHe pas-
BUTHS NH(EKIIMOHHOTO TIpoliecca.
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reproduction of bacteria in the organism is keeping in a
stationary phase and in the body this state is supported
by the high concentration of metabolites of bacteria, the
signaling information begins to act and bacteria transits
toward non-cultivable state. Therefore, during this
period the pathological action caused by non-cultivable
bacteria does not exist, i.e., the existed conditions pre-
vent the transition of «dormant» bacteria to cultivable
state. At a convalescence stage the body is released from
agents and their metabolites, signaling information
from bacteria does not act that create conditions for the
transition of non-cultivable bacteria to cultivable state.
Because of these alterations the brain damage in labo-
ratory animals becomes evident.

Conclusion

Based on clinical, microbiological and histological
studies the effect of burn disease on the development of
infectious process in chinchilla rabbits caused by cul-
tivable and non-cultivable bacteria was established. In
burn disease conditions that favor transition of E.coli
from non-cultivable to cultivable condition are develop-
ing beneficial for reproduction of Paeruginosa in inter-
nal organs of animals. Under these conditions, a unilat-
eral antagonism vs. S.aureus was observed. Following
induction of burn disease in later periods the transloca-
tion of bacteria from the gut and more intensive repro-
duction of E.coli transited from an uncultivable state to
cultivable state became evident. Identification of peri-
ods associated with maximum accumulation of bacteria
Paeruginosa and E.coliin the internal organs provide the
basis for timely planning of etiotropic therapy to prevent
developing the infectious process in experimental set-
ting,
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BCEPOCCNCKAA KOHOEPEHLINA
C ME2KAVHAPOAOAHDBIM YYACTUEM

KUSHEOBECIIEHEHUE

rnPu

KPUTUYHECKUX COCTOAHUAX

BO BPEMA KOHOEPEHLIMA NAHUPYETCA OBCYAUTb MPOBNEMbI:

Tpasma v KpOBONOTEpPA.
Ocrpan abixatenbHan HE[OCTaTOUHOCTL. MBS,
OcTpbie paccTPONCTBa reMoguHaMUKK,

VHGEKUMOHHBIE OCNOXHEHNA B PRAHUMATONOIMMU,

IKCTPAKOPNOPANbHbIE METOABI B PEAHUMATONOMMM,
AHECTe31ONOrMA-PeaHMATONOMVA B CNeLMaNU3UPOBAHHBIX OBNACTAX XMPYPIUM.
IKCNEPUMEHTANbHbIE UCCNEAOBAHUA B AHECTE3NONON-PEAHNMATONOT UK.

CrpyKTypHO-$yHKUMOHANbHbIE uameHeHnA LIHC npu KpuTuueckux CoCTORHMAX.

ﬂnanupyetcn npoBejeHne CaTenIMTHbIX CUMNO3VNYMOB M COBMECTHBIX 3aceiaHui C MeANLIMHCKUMW

HayuHbIMW o6wecTBamn:

» O6wecTsom NO U3yyeHwio woka (Poccua).
* HauwoHanbHbiM coBETOM NO peannmaumny (006Cy>KaeHMe HOBBIX PEKOMEHAAUMNIA MO CePABYHO-NErOUHOM
peanumalmv Esponenckoro coseta no peanumaymu, 2015).

Ve g
o
Ig;g
IS

Degocoea AHacTacma
+7 (495) 960 21 90, gob. 146
E-mail: afedosova@ctogroup.ru

www.reanimatology.com

GENERAL REANIMATOLOGY, 2015, 11; 5



DOI:10.15360,/1813-9779-2015-5-25-33

OTpaBaeHUs

ONTUMU3AIIUA NTHTEHCUBHOI TEPAIINU
AJIROTOJIBHOTI'O AEJINUPUA

I. A. JIuBanos, A. H. Jlogsarun, b. B. batonpipeHos,
A. T. Jlonanze, /1. B. bapanos, . B. Hexxenrena

Hayuno-uccienoBarenbcknii MHCTUTYT cKopoil momorntu um. V.V [>kanenunze

Poccus, 192242, Cankr-Ilerep6ypr, yi. Bynamnerrckas, 1. 3

Optimization of Intensive Care of Patients with Delirium Tremens
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HBJII) HUCCiIe10BaHusA. ]_[e]IbIO HacTosIIel pa60TbI ABUJIOCH COBEPHIEHCTBOBaHUE WHTEHCUBHOMN Tepalnun ocT-
PpbIX OTpaBJIeIIHfI 9TAHOJIOM, OCJ/IOKHEHHDBIX Pa3BUTHUEM AJIKOT'OJIbHOI'O JIeJIUPUA.

Marepuaibl 4 MeToAbl. [IpoananusnpoBanbl gannbie 06cae0BaHu U JedeHns 173 60JbHBIX ¢ OCTPBIME
TSKEJIBIMU OTPABJIECHUSIMU 3TAHOJIOM, OCJIOKHUBIITUXCST PA3BUTHEM aJIKOTOJIbHOTO Aesiupust, u3 Hux 105 manu-
eHTaM B cxeMe Jiedenus BBoaucs npenapat Ilutodaasu, 68 — GblIM MpoJedeHsl 0 0OIETPUHITHIM METO-
mukaM. [TomuMo o6uiero o6cienoBanus, IIpoBeleHa OlleHKa KJIMHUIECKOTO TeYeHusl, oKasaTeleil rasoBoro
COCTaBa KPOBU M BOJIHO-3JIEKTPOJIMTHOrO OasaHca, 00beMa HUPKYJIUPYOIIell KPOBM KPACOUYHO-IeMaTOKPUT-
HBIM METOJIOM.

Pesyzbrarpl. YCTaHOBJIEHO, YTO KOPPEKIIUSI HAPYIIEHUIT COMATHYeCKUX (DYHKIMI M MeTabOJMIeCKUX PACCT-
poiicTB ¢ momopio npenapata [luroduaBin HApsiLy ¢ MEIMKAMEHTO3HBIM CHOM, BEJIeT K GBICTPOMY KYITHPOBAHHIO
SIBJICHUI TICHX03a, MTPELYPEK/IAET PA3BUTHE OTEKA TOJOBHOTO MO3Ta, OKa3bIBaeT OJIArONPUATHOE BJIMSHIE HA TOCIIe-
JIylotiee cocTostHue GOIBHBIX, 3HAYMTETHLHO COKPAIIAET TIEPUOJL ACTEHHM3AINI U CMSTYAET CTEIEHD €€ TIPOSIBIEHHI.

3akmoueHue. HO]Iy‘-IeIIIII)Ie pe3yJabTaTbl MOT'YT CJIYKUTH OCHOBaHUEM /IJIA TIMPOKOTO ITPUMEHEHNS B HAPKOJIO-
TUIECKOM IIPAKTHUKE B CXEME JICUCHU I IIpEllapaTa HI/ITO(I)JIB.BI/IH, TIOCKOJIbKY 9TO BeJIET K HOpMaJIn3allnn 0OMEHHBIX
IIPOIIECCOB U, KaK CJIe/ICTBUE, K 6omee 6bICTpOMy BBI3/IOPOBJICHUIO.

Kntoueswvte ciosa: ocmpuie ompasienust, SmManol, aikozoivhoiil eaupui, Llumodasun, omex-nabyxanue 2010~
6H020 M0O320

Objective: to improve intensive therapy for acute ethanol intoxications complicated by the development of
delirium tremens.

Subjects and methods. The data of examination and treatment were analyzed in 173 patients with acute
severe ethanol intoxications complicated by the development of delirium tremens, out of them 105 patients
received Cytoflavin incorporated into a treatment regimen and 68 patients were treated according to convention-
al procedures. In addition to physical examination, the clinical course of the disease, blood gas composition and
water-electrolyte balance parameters, and circulating blood volume were estimated by a dye-hematocrit method.

Results. Correction of somatic dysfunctions and metabolic disorders with Cytoflavin along with medical
sleep was found to lead to rapid arrest of the signs of the psychosis, to prevent brain edema, to have a positive
impact on the further status of patients, to considerably reduce the period of asthenization and to ameliorate its
manifestations.

Conclusion. The findings may serve as a basis for the wide use of Cytoflavin in a treatment regimen in narco-
logical practice since it leads to normalization of metabolic processes and hence to a more rapid recovery.
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BBenenne

OtpaBiieHns, X AUATHOCTHKA U JIeUeHNe SIBIISI-
I0TCST OTHON W3 aKTYaJbHBIX MPOOJIEM PeaHnMATOIO-
ruu [1—4]. OrpaBiieHus 9TaHOJIOM — O/[HA U3 IJIABHbIX
HPUYKH 9KCTPEHHON TOCIUTAIM3AIINN OOJBHBIX € OCT-
poimu orpasienusivu [5]. Tlo panubiv Henrpa Jiede-
Hst ocTpbix orpasietuii CankT-ITetrepOyprekoro Ha-
YUHO-MCCIEIOBATETbCKOTO ~ MHCTUTYTAa  CKOPOI
rnomonu uM. V. Y. Ixxanemmaze ¢ 2011 o 2014 rozsr
COXPAHSIIACH CTAOMIBHO BBICOKAS YacTOTa TOCTYILIE-
HUsT GOMBHBIX € OCTPBIM OTPaBJIEHUEM ITAHOJIOM. B
2011 . 6bwI0 rocuTanM3MpoBaHo 1312 GoBHBIX; B
2012 1. — 1221 60sbHOiL; B 2013 1. moctymmmo 1359 ve-
JioBek; B 2014 1. urcsio GOJBHBIX € OCTPBIM OTPABJICHH-
eM aTaHosioM coctasmwio 1223 venoseka. Crentyer oOT-
METHUTh, YTO B HACTOSIIEe BpeMs y IIeJIOTO psia
GOTBHBIX TSLKECTH COCTOSTHUST OTIPEIEIISIETCST HE TOBKO
TOKCHIECKVMH MEXaHM3MaMH JIeHCTBUS 3TaHOJA, HO U
TeM, ITO B TOCTKOMATO3HOM TIepPHOJie TIPH JJTUTETbHOM
TIPE/IIIIeCTBOBABIIEH AJKOTOM3AIINY OTMEYaeTcsT pas-
BUTIE METAJKOTOJIBHBIX MCHX030B, HAnGOIee dacToit
G opMOiT 3 KOTOPBIX SBJISIETCS aTKOTOIBHBIN eTUPUTT
[6—8]. CymecrByomiye MeTObl MHTEHCUBHON Tepa-
AW QJIKOTOJIBHOTO IETINPUST OCTAfoTCsT Masoaddex-
TUBHBIMHU, 9TO IIPU TOM, UTO B T€UEHUE BCETO MEPUOJIA
HaPYIIEeHNil CO3HAHNS OPTaHM3M GOJHLHOTO TOBEpTa-
€TCsT TIOBBIIEHHON (hapMaKOJIOTMYeCKOl Harpyske B
YCIIOBUSX, TIO CYTH, TIOJIFIOPTAHHOHN HEJOCTATOYHOCTH
[9]. JTerabHOCTD 1IpH HanboIEe TSKEIBIX (HOPMAX Al
KOTOJILHOTO JIETUPHUST MOJKET octurath 47% [10].

B cBs3u ¢ aTnm, HanGoJstee epPCIEKTHBHBIM Ha-
IpaBjeHHEeM B JIEUeHUW aJKOTOJBHOTO JeIUPUS
MIPEICTABIAETCS KOMILTIEKC MEPOIPUSTHH, BKJIOUA-
0NN MaKCUMaIbHO 3 (eKTHBHOE MOIABICHIIE Ta-
TOJIOTUIECKOH TICUXUIECKOI aKTHUBHOCTH, BIJIOTH /10
BBeJeH s GOMBHBIX B HAPKO3; NCTIOIH30BAHNUE B TIPO-
rpaMme MH(QY3UOHHOI Tepanuu cyOCTPAaTHBIX aHTH-
TUTIOKCAHTOB C IO YMEHBIEHMsT MeTaboIndec-
KX HapyIMIeHUH — YTO SIBJSETCS TaTOTeHeTHYeCKN
060CHOBAHHBIM TIPW Pa3BUTHU OCTPOH Tepedpann-
HOH HEIOCTATOYHOCTH Y OONBHBIX B KPUTHUECKOM
COCTOSIHUU C OCTPbIMU OoTpaBienusamu [11].

[Tesb HacTosIIEN PabOTHI — COBEPIIEHCTBOBA-
HU€ UHTEHCUBHO Tepanuy OCTPBIX OTPABJICHUH ATa-
HOJIOM, OCJIO)KHEHHBIX Pa3BUTHEM aJIKOTOJIBHOTO Jie-
JIUPUSL.

Marepuan u MeTObI

Awnanusuposana addexTuBHOCTH Jeuenust 173 naru-
€HTOB, HAXOIUBIINXCS B OTIEJIEHIH PEAHUMAIIUH 1 MHTEH-
cuBHOU Tepamuu Ne3 (Tokcukosoruss) TBY CII6 HUU
CII um. U. 1. [Txxanennaze. IlanmenTs ObLIN MOJE/ICHBI HA
2 rpymet. [epyio rpymiy cocrasusm 105 GOTbHBIX, KOTO-
pble mosiydusiu B cxeMe Tepanuu 3G eKTuBHoe 1mojaBie-
HUe MATOJIOTMYeCKOM ICUXUYECKOI aKTUBHOCTH BILJIOTH J10
BBejleHUsT OOJIBHBIX B Hapko3 u npenapar [lutodaaBun
(000 «<HTDOD I1OJIMCAH», Cankr-IlerepGypr). Bo

Introduction

Poisoning, their diagnosis and treatment are
current challenges in rehabilitation [1—4]. Ethanol
poisoning is a main cause of emergency admission of
patients with acute poisoning at a hospital [5].
According to the database collected between
2011—2014 at the Center for the treatment of acute
poisoning of the 1. 1. Dzhanelidze St. Petersburg
Research Institute of Emergency Medicine, there is
stable high frequency of admission of patients with
acute ethanol poisoning to the hospital (in 2011 —
1312 patients, 2012 — 1221 patient; in 2013 — 1359
patient; in 2014 — 1223 patients). It should be
noted that the severity of condition is determined
not only by toxic effects of ethanol, but also due to
continuous, preceded alcoholism causing psychosis,
the most common form of which is delirium tremens
[6—8]. Current methods of intensive care treatment
of delirium tremens are of low effectivity despite
the fact that during the period of unconsciousness
the patient's body is subjected to increased concen-
trations of drugs similarly to multiple organ failure
[9]. Mortality in the most severe forms of alcoholic
delirium is high and may reach 47% [10].

Most promising strategies of treatment of delir-
ium tremens include suppression of pathological
mental activity prior to anesthesia and infusion of
antihypoxants to reduce metabolic disorders [11].

The aim of this work was to improve the effec-
tiveness of intensive therapy of complicated forms of
acute ethanol poisoning (delirium tremens) by
including to the treatment the effective suppression
of pathological mental activity and Cytoflavin.

Materials and Methods

The study was performed at the Department of
Intensive Care Ne3 (Center for the treatment of acute poi-
soning of the I. I. Dzhanelidze St. Petersburg Research
Institute of Emergency Medicine) during the examination
and treatment of 173 patients. The criteria for inclusion in
the study was the presence of acute ethanol poisoning and
clinical sign of delirium tremens diagnosed after 12—48
hours after the admission. Patients were divided into two
groups: group 1 included 105 patients who received treat-
ment according to the protocol of effective suppression of
pathological mental activity until anesthesia and the use of
Cytoflavin (LLC «NTFF POLYSAN», St. Petersburg).
Group 2 included 68 patients of the same age, gender and
severity of the condition, in which the treatment was car-
ried out by conventional methods (Table).

In the first group, the patients condition was regard-
ed as severe and very severe with delirium tremens. All
patients experienced a long-term alcohol abuse for 12 days
or more («drinking bouts»). After the release from the
poisoning all the patients were diagnosed with severe
neuro-psychiatric disorders: 25 (23.8%) patients experi-
enced stupor and coma, 80 (76.2%) experienced patient
stupor with a predominance of adynamia, periodic com-
mon hyperkinesia, transition sometimes in seizures. 31

www.reanimatology.com

GENERAL REANIMATOLOGY, 2015, 11; 5



DOI:10.15360,/1813-9779-2015-5-25-33

OTpaBaeHNA

XapaKTepHCTI/IKa HUCCJeyEMBIX I'DYIIII U 0COOEHHOCTH KJIMHUYECKOIO TeYeHUs y GOJIBHBIX C OCI0KHEHHBIMU (bOpMaMl/l

OCTPBIX OTpaBJeHuit aranoaom (M=*m).

Characteristics of the study groups and the clinical course of patients with complicated forms of acute ethanol poi-

soning.
Parameters Values of parameters in groups (M+m)
1st (n=1053) 2nd (n=68)
Age, years 42.6x2.1 41.5%2.6
Duration of drinking, days 15.2+2.1 17.2+4.1
APACHE-II, score 21.3+2.8 20.5+3.2
Diuration of psychosis, hours 23.6+3.8* 103.5+14.1%
Duration of astheno-vegetative syndrome, days 5.7+1.1*% 15.9+3.8%
Lethality, abs (%) 9(8,5) * 16 (23,5)*

Note (npumeuyanue): Parameters — mokasarenu; Age, years — Bospact, roasl; Duration of drinking, days — aimurenbHoctnb ajnko-
rosibHoro aKciecca («3amost»), cytku; APACHE-II, score — mkasna omeHku TsikecT cocrosinus, 6amnpr; Diuration of psychosis,
hours — muurenbHOCTH HapylUIeHU co3Hanus (mcnxosa), yacel; Duration of astheno-vegetative syndrome, days — pamresnbnoctn
ACTEHOBETreTaTHBHOTO cHHApPOMa, cyTky; Lethality, abs — uncio ymepmiux, a6e.; Values of parameters in groups — 3HaueHust moka-
3ateseii B rpynmax. * — P<0.01 — between groups 1 and 2 — mexay rpyrnmamu 1 u 2.

BTOPYIO TPYIIy BOIHLIM 68 MAIMEHTOB ¢ aHAJIOTHYHBIMU
I0JIOBO3PACTHBIMU XapAKTEPUCTUKAMU M CXOTHOH TsIKeC-
ThIO COCTOSIHMSL. VIX JledeHre TPOBOANIN 1O OOIIenpUuHs-
TBIM METOAMKaM (Tabauia).

B niepBoii rpymiie coctosiue GOJIbHBIX ¢ AJIKOTOIbHBIM
JesiupueM ObLIO PACIIEHEHO KAK TsKEJIOe U KpaliHe TsiKe-
Joe. Y Bcex OOJIBHBIX MEpejl TOCTYILIEHHEM OTMEYaIoCh
JUIATEILHOE 3JI0YTOTPebIeHIe allkoroaeM B Tederre 12 u
6outee mHedt («3amoit» ). TTocsre BBIX0/Ia U3 OCTPOTO OTpaBJIe-
HUSI 9TAHOJIOM Y BCEX OOJIbHBIX UMEJNU MECTO TSIAKEble
HePBHO-TICUXUYecKue HapyueHust: y 25 (23,8%) GosbHbIX
conop u koma, y 80 (76,2%) — BbIpasKeHHAsT OTJIYIIEHHOCTD
¢ mpeobJalaHeM aJuHAMUH, TTEPHOIMIECKUMU OOIHMI
TUNIePKUHE3aMH, TTEPEXOUBIINMHI MO4ac B CYJOPOKHbIE
npuctyisl. Y 31 6osbHoro (29,5%) orMevasinch OTYeTIn-
Bble MEHUHTeaIbHble sBJIeHust. CoMaTnyeckne HapyIeHust
y 9Tux GOJIbHBIX OBUIM BeCbMa pasjuuHbl. /[bixaHue, Kak
[IPaBUJIO, OBLJIO LITyMHbBIM, HEDABHOMEDHBIM, C TIAy3aMU [IPH
CYZIOPOTaxX M B IMEPHO/bI BBIPAKEHHOTO TICUXOMOTOPHOTO
B030yskaeHus. [lybe Obur yuamen a0 110—120, a Hepenko
n 140 ynapos B Munyty. AprepuasibhHoe jaBjenue y 23
GOJIBHBIX MMEJIO TEHEHIMIO K TUIIOTOHUU U KOJ1e0aIoch B
npezenax 90/50 — 100/70 MM pr. ¢T., y 4 GOJIBHBIX B COIIO-
PO3HO-KOMATO3HOM COCTOSTHUN MAaKCUMAJTbHOE apTepHaIh-
HOe JaBJeHue cHIKamoch 0 70 MM pt. ct. Hapsny ¢ atum
HEPEJIKO UMeJIO MecTO U Tuneprensus. Y 20 60JbHbIX OHa
mocturana 180/140 — 220,/170 mm pT. CT.

IIpaktuuecku y Beex (92,4% — 97 60sbHBIX) ObLIN
JIMATHOCTUPOBAHbI coMaTuueckue 3abojieBaHus: y 55
60IbHBIX — GpoHXxONHEBMOHUA (Y 26 U3 HUX — JIBYXCTO-
poumnsis), y 16 — octpeix mankpeatut, y 26 — TpaBma ro-
JIOBBI C HEBPOJIOTHYECKIMHY OYarOBbIMU HAPYIIEHUSIMH, Y
15 — 1mepesioMbl KOCTell 1 MHOKECTBEHHBIE YIIUObI TeJIa,
y 7 — BBIpa’KE€HHAsI AHEMUS CO CHUIKEHUEM TeMaTOKpPUTA
1o 20—27% (y 5 — BCJIeACTBUE MACCUBHOTO KPOBOTEUE-
HUST W3 KeJYTOUHO-KUIIEYHOTO TPaKTa, y 2 — aJuMeH-
TAPHOTO TIPOUCXOKIEHUST ).

JleuebHast TakTHKA CTPOUIIACH, KAK 9TO IPUHSITO B OT-
JleJIeHM MHTEHCUBHON Teparuu, Ha OCHOBAHUM JIAHHBIX
KJIUHUKO-1a00paTOPHOTo 00CIe0BAHU ¢ MPUMEHEHUEM
IKCIIPECC-METO/IOB  aHAMN3a HANPSLHKEHUST KUCIOPOIA
(pO,), yraekucioro raza (pCO,), U KUCIOTHO-OCHOBHOTO
cocrosaust (KOC) aprepuasbHOl KpOBU U OIpeeeHus
BaskHelmx aexrposnutos B kposu (K*, Na*, Ca2* u ap.).

patients (29.5%) experienced clear meningeal phenomena.
Breath, as a rule, was noisy, uneven, with pauses in con-
vulsions and periods of pronounced psychomotor agita-
tion. Pulse frequency was increased up to 110—120, and
sometimes even 140 beats per minute. Blood pressure in
23 patients had a tendency to hypotension and ranged
90/50—100/70 mmHg, in 4 patients with coma and sopor
the systolic arterial pressure was decreased to 70 mmHg.
Hypertension was common in other patients; in 20
patients pressure was 180/140—220/170 mm Hg.

Almost all patients (92.4%, or 97 patients) were diag-
nosed with somatic diseases: bronchopneumonia (n=55
patients, in 26 of which two-sided pneumonia), acute pan-
creatitis (n=16), head trauma with neurological disorders
(n=26), bone fractures and multiple body bruises (n=15),
in 7 — anemia with decreased hematocrit to 20—27% (n=7,
of which in 5 cases it occurred due to excessive bleeding
from the gastrointestinal tract, in 2 cases it was because of
alimentary causes).

Therapeutic tactics was based on the basis of clinical
and laboratory examination with the use of rapid methods
for the analysis in arterial blood: partial oxygen pressure
(p0O,), carbon dioxide (pCO,), acid-base balance, deter-
mining important electrolytes in the blood (K*, Nat,
Ca?", etc.). Circulating blood volume, extracellular fluid,
isoenzymes of lactate dehydrogenase (LDH) were also
evaluated.

Cytoflavin was administered at a dose of 20 ml in 400
ml of a 10% solution of glucose-insulin-potassium mixture
twice a day for 2—5 days in ICU.

Statistics included calculations of average values of
the index, error of the mean. Significance of difference
between the groups was determined by Student's t-test.
Differences were considered significant at P<0.05.

Results and Discussion

Analysis of arterial blood gas during delirium
tremens has revealed a general tendency in reduction
of oxygen tension (PaQ,), the most pronounced in
patients with pneumonia (mostly double-sided one).
In latter cases PaO, values were in the range 62—76
mmHg; in 4 patients (3.8%) hypoxemia was even
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WcenenoBaay Takxke o0beMbl IUPKYIUPYIONIEH KPOBU Me-
TOJMKON pasBeienust nHauKaropa [12], akTuBHOCTD JIaK-
tataeruaporenassr (JI/II') u ee m3odepmenTos.

[Trrrodmasun BBoanm B 03¢ 20 Mt Ha 400 Mt 10% pac-
TBOPa IVIIOKO30-NHCYIMHO-KAINEeBOI cMecH 2 pasa B CyTKU B
TedeHne 2—5 CyTOK TPOBEIECHNST MHTEHCUBHON TEPATTITL

Borumcnsiam cpefiHee 3HaueHUE TOKA3aTesisd, CperHe-
KBaJ[pAaTHYECKOE OTKJIOHEHHe, omuoKy cpenHero. OreHka
JIOCTOBEPHOCTH IIPOBONIACE 110 {-kpuTepuio CTbioJeHTa.
Pazsimunst CYUTANCh IOCTOBEPHBIMH, €CJIH P COCTABIISIT 95
u Gosiee niporterTos (p<0,05—0,01).

PesyibraThl U 00CyK/IEHHE

AHanu3 mokasaTeJieil Ta30BOTO cOCTaBa apTepu-
AJTbHOM KPOBU B MEPUO]] AJTKOTOJBHOTO JIEJTUPUS BbI-
SIBAJI OOIIYIO TEHAEHIIUIO K CHUKEHIIO HAIPSIKEHUST
kucaopona (pa0,), Haubosee BHIPAKEHHYIO Y (GOJIb-
HBIX C THeBMOHMEl (0COOEHHO ABYXCTOPOHHEH ): paO,
6bw10 B Tpesenax 62—76 MM pr. cr. Y 4 GOJbHBIX
(3,8%) runokcemus Oblia emie GoJjiee 3HAUNTETHHON
— 50—60 mm™ pr. ct. [lox BAUSIHUEM WHTEHCHBHOM Te-
paIvy sIBJICHUS THIIOKCEMUHU ObLIM KYITPOBAHBI B Te-
YeHUe HECKOTbKUX YacoB. [MTTOKAITHUS KaK CJIe/ICTBHIE
TUTIEPBEHTUIATNN co cHmKeHnneM pCO, mo 32—20
MM PT. CT., OTMeueHHast y 63 6oabHbIX (60%), Takke
ObLJIa KOMITEHCHPOBAHA B IIPOLIECCE JICUCHISI.

Onpenesieine oObeMa IUPKYJIUPYIOIIE KPOBU
KPaCOYHO-TEMATOKPUTHBIM METOIOM OBLIO TPOBEIEHO
y 52 6ombHbIX, ¥ 30 (57,7%) u3 Hux obumil geduimr
mpesbicu 400 mut, a y 16 gesosek (30,7%) — 800 mu,
[JIaBHBIM 0GpasoM, 3a cYeT TJI00YJSIPHOrO OGheMa.
Koppekiio gedurnura rao0yaspHoro oobemMa mepe-
JMBaHreM KoHcepBupoBanHoil KpoBu (500—1000 M)
MIPOBOIUJIN JIUIIb Y OOJIBHBIX ¢ BRIPAKEHHOI aHeMuei
IIPU YMEHBIIEHWH TTOKA3aTeNsi TeMaTOKPUTA HUKe
22%. Ciie[tyeT OTMETUTb, UTO HApyIIeHNsT 00beMa Iip-
KyJIUPYIOIeil KPOBH, Kak W OObeMa BHEKJIETOYHOI
JKUAKOCTH, Y OOJIBIIMHCTBA GOJIBHBIX OBLITH BHIPAsKEHBI
YMEPEHHO U He OTIPEJIEJISIIN TSKECTH COMAaTHUECKOTO
coctoguud. [Ipu uccnepoBanun KOC aprepnasnb-
HOU KpoBU OBLIN OTMEUYEHbI METabOJNYECKUE CABH-
I'M KaK B CTOPOHY aJIKajio3a 1 U30BITKA OCHOBAHUI
no 11,8 MaKB/J1, Tak ¥ B CTOPOHY ali103a ¢ 1eDuIu-
TOM OCHOBaHUM 110 — 8,6 MaKB/J1. SIBjeHusa MeTabo-
JIMYECKOTO allu/lo3a yAaBaJIoCh KyNMHPOBaTb B KO-
POTKHE CPOKH COOTBETCTBYIOIIEeH MH(OY3NOHHOM
Tepanueil pacTBOPaMHU CObI, METabOJTUIECKUI aI-
KaJs103 HocuJI GoJjiee CTOMKUI XapakTep.

UccnenoBanue msodepmentos JIJAT B cwiBo-
POTKe KPOBM 1 OajlaHca KaJIisl B MPOIlECCe JICUCHIIsI
MOKA3aJI0 3HAUYUTEIHbHOE TOBBINIEHNE AKTHUBHOCTH,
[JIABHBIM 00Pa3oM, 3a CUeT S5-I, TaK Ha3bIBaeMOil 1e-
yeHouHOU (ppakiun. OgHako runepdepMeHTeMUST He
MOJKET CUUTATHCS CHEIUMUUHON IS IeJTUPHs, TaK
KaK BBICOKast akTUBHOCTD n3odepmenton JI/IT u 5-it
ee (bpakium yep;KuBaeTcst B ChIBOPOTKE KPOBU He-
KOTOPOE BpeMsI TTOCJIe KyTTMPOBaHUS 1cuxo3a. Kpome
TOTO, UI3BECTHO, YTO TUTIEP(EPMEHTEMIS BCTPEUALT-

more significant (50—60 mm Hg). Intensive treat-
ment corrected hypoxemia. Hypocapnia as a result of
hyperventilation to lower pCO, to 32—20 mm Hg
was significant in 63 patients (60%) and was com-
pensated during treatment.

Determination of circulating blood volume by
hematocrit [12] were conducted in 52 patients, in 30
(57.7%) of them total deficit exceeded 400 ml, and in
16 patients (30.7%) — 800 ml, mainly by globular
volume. Correction of deficit globular volume by
transfusion of stored blood (500—1000 ml) was per-
formed only in patients with severe anemia with
decreased hematocrit values below 22%. It should be
noted that disturbances in blood volume, including
the extracellular fluid volume, in most patients were
expressed moderately and did not relate to severity
of somatic condition. Metabolic acidosis was correct-
ed in a short time with infusion therapy (bicarbonate
solutions), whereas the metabolic alkalosis was more
persistent.

Investigation of LDH isoenzymes in serum and
potassium balance during treatment revealed a sig-
nificant increase in enzyme activity. However, hyper-
enzymemia couldn't be considered specific for deliri-
um, since high activity of LDH isoenzymes including
5th fraction retained in the serum for awhile after the
exit from psychosis. Furthermore, it is known that
hyperenzymemia occurs in other conditions, and
those conditions are not accompanied by psychosis.

Disturbances of electrolytes manifested mainly
by low potassium in plasma. In 67 (77.9%) of the 86
patients examined the potassium concentration in
plasma was below normal values (3.7 mEq/L).
Reduced concentration of sodium in plasma (128
mEq/L) was noted during the examination at the
time of admission to the ICU in 30 of 86 patients
(34.8%). Determination of potassium in the blood
plasma after the exit from psychosis, i.e. after 18—24
hours, showed that in majority of patients concentra-
tion of potassium in plasma was low, despite the facts
that (a) patients received intravenous 15—18 g of
potassium chloride and (b) elimination of potassium
(based on the potassium chloride) via the kidneys
within a specified time wasnot more than 8—10 g.
These data suggest that the delirium tremens triggers
serious alterations in regulation of the exchange of
potassium, resulting in potassium deficiency in cells.
The administration of a significant (500 g) amount of
glucose with insulin, sodium oxybutyrate and
cytoflavin, was helpfull to restore the energy balance
and provide opportunity for potassium to enter intra-
cellularly. These considerations may explain low plas-
ma potassium despite significant potassium intake.

The main directions of intensive therapy of
severe delirium tremens were determined on the basis
of the pathogenesis of major disturbances and provid-
ed effective treatment of psychomotor agitation,
treatment of respiratory disorders, desintoxication,
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CsI M TIPY IPYTUX COCTOSTHUSX, HE COTTPOBOK/IAIOTINX -
S TICUX030M.

Hapyrenus coziepsKaHust 3JIeKTPOJUTOB ITPOSTB-
JISLIACh, TTABHBIM 00Pa30oM, B BUJIE TIAa3MEHHOMN THTIO-
kamemun. Y 67 (77,9%) us 86 o6cieoBaHHbIX GOJIb-
HBIX KOHIIEHTpAIlUsl Kajusl B IIasMe KPOBU ObLjIa
HIKe HOPMBI (3,7 MakB/1). CHIKeHUE KOHIIEHTpPa-
I HaTPUS B T1azMe KpoBH (128 MaKB/JT) oTMedanu
pu 00CIeI0BAaHUN B MOMEHT TIOCTYIIJICHUSI B OT/IeJIe-
Hue nHTeHcuBHOI Teparuu y 30 (34,8%) GOJIbHBIX 13
86. Ompenesienrie cosiep;kanns Kains B IJIa3Me KPOBU
1ocjie KyNnupoBaHus [1CUX03a, To ecTb ciycrs 18—24
Yaca MOKa3aJIo, 4To y OOJIBIIHHCTBA OOJIbHBIX U B 9TO
BpeMsl KOHIIEHTpPAIlUs Kajus B TJIa3Me OCTaBaJIOCh
HU3KOM, HECMOTPSI Ha TO, UTO 32 ATOT HEPUOJL OOJIbHbIE
HOJTy4Ya/Ii BHYTPUBEHHO /10 15—18 r xsopucroro xa-
JIWsI, BBIJIEJISIST Yepe3 TIOYKW B TedeHWe YKa3aHHOTO
Bpemenu He 6osee 8—10 1 (B 1mepecyere Ha XJIOPUC-
TBIM Kayinii). JTU JaHHBIE TTO3BOJISIOT MTPE/IOoJIaraTh,
YTO MIPU AJTKOTOJIBHOM JIEJTUPUU UMEIOT MECTO CePhe3-
HBIE HAaPYIIIEHUsT PErYJISIII OOMEHA KaJIvisl, B Pe3YJib-
TaTe Yero HACTyTaeT NePUIUT Kaius B KJIETOYHOM
cekTope. BBesieHre 3HAUNTENLHOTO KOJIMYECTBA TJII0-
k0361 (10 500 T cyX0oro BelecTBa) ¢ MHCYIUHOM, Ha-
Tpusi okcubytuparoM u IutodaaBuHOM, cocodCT-
BYsl BOCCTAHOBJICHHIO DHEPTETUYECKOTO OajiaHca,
obecrieyrBaeT Kauio BO3MOXKHOCTD MOCTYILICHUST B
KJIETOUHBIII CEKTOP, YTO MOJKET TIOCIYKUTh 0OBSICHE-
HUEM TUTA3MEHHON THTOKATMEMUN COXPaHSIOIIEencs,
HECMOTPST Ha 3HAYUTETBHOE TIOCTYTIEHHUE KaJTHsI.

OcHOBHbBIE HANpaBJIEHUS WHTEHCUBHOH Tepa-
MTAU TSKEJBIX (POPM AJTKOTOJILHOTO JIETUPUS OTIpe/ie-
JISITT UCXOJIST M3 TIaTOTeHe3a BAKHENTITNX Hapy e
u npexycMatpuBaiu 3G dexTuBHOE KyTUPOBaHWE
[ICUXOMOTOPHOTO BO30YsK/EHMUs, JIeUeHHe Hapylie-
HUW JIBIXaHUSI, JIe3WHTOKCUKAITMOHHYI0 WH(Y3UOH-
Hyto Tepanuio ¢ BkiaodeHueMm [lurodaasuna, jede-
HUE BBISIBJECHHBIX COMAaTHYECKUX 3a00JIeBaHUN U
paHHee dHTepabHOE MTUTAHHE.

Jlist KynupoBaHMs ICUXOMOTOPHOTO BO30YK-
JIEHUST TIPEIJIOKEHO MHOTO CIIOCOO0B M CPEJACTB, HO
JI0 CUX TIOp B TCUXUATPUUYECKON TPAKTUKE CAMBIM
pPacIpoOCTPAaHEHHBIM OCTAETCS BHYTPUMBIIIETHOE
BBeJ/leHUE HEeHPOIEeNTUKOB (aMUHA3WH, TU3EPITUH, Ta-
JIONEPU/IOJ U JIP.), BEPOSITHO, U3-3a Kaxyleiicst Oe-
30IIACHOCTHU ATOTO MeTo/a. MeXay TeM, HEKOTOpbIe
ABTOPBI TIPEAYIIPEKAAIOT 00 OCTOKHEHUSX [IPU TIPH-
MEHEHWHW HEUPOJIENITUKOB B CJIydae TSKeIbIX (HopM
anmkorosbHoro gemmupust [13]. Kpome Toro, Hetipo-
JIENITUKU HE TapaHTHPYIOT KyNUpOBaHUE BO3OYKIe-
HUS U TeM Oojiee He TapaHTHPYIOT HACTYILICHIS
CTOJIb HEOOXOAUMOTO CHA.

B nacrosiee BpeMs s JIEYEHUST aJTKOTOJb-
HOTO JIeJIUpust TpeioxkerHo 6oee 135 mpenapaTos
U MX KOMOMHAIMIA. DTO CBS3aHO C T€M, YTO HU OJUH
npenapar He OTBeYaeT W/eaTbHbIM KPUTEPUSIM: Ha-
Juane cepaTuBHOrO adhderra Ge3 yrHeTeHUs 3a-
MIUTHBIX pedIeKcoB, TOBBINIEHUE CYOPOKHOTO T0-

infusion therapy with Cytoflavin, treatment of iden-
tified somatic diseases and early enteral nutrition.

Intramuscular antipsychotics (chlorpromazine,
Tisercin, haloperidol, and others.) are most common-
ly used for treatment of psychomotor agitation in
psychiatric practice since the method is considered
as most safety. Meanwhile, some authors warn about
the complications due to neuroleptics in severe delir-
ium tremens [13]. In addition, neuroleptics do not
guarantee treatment of psychomotor agitation and
the occurrence of much-needed sleep.

Now there are more than 135 drugs and combi-
nations to treat delirium tremens. This is due to the
fact that none of the drug does not meet the ideal cri-
teria: the presence of sedation without depression of
protective reflexes, increased convulsive threshold,
suppression of vegetative hyperactivity, antipsychot-
ic effects [14]. Intramuscularly administered barbi-
turates ( amital sodium, hexenal) are not capable to
interrupt agitation as well. Uncertain arrival rate of
the drug into the bloodstream does not allow these
drugs to maintain long medication sleep necessary in
in psychosis.

In anesthetic practice for the rapid achieve-
ment of sleeping and narcotic effects barbiturates
(hexenal, thiopental sodium) are usually adminis-
tered intravenously at a dose of 300—500 (rarely
700 mg). At the same time, patients fall asleep
instantly. This technique was used by us in 65 cases
of delirium tremens; in other 40 patients hypnotic
effect was reached by the introduction of sodium
hydroxybutyrate (12 patients orally received the
drug, and 28 patients received it through injec-
tions). However, when sodium hydroxybutyrate
was administered through the mouth, the hypnotic
effect was unstable, whereas the intravenous admin-
istration of the drug led to a short-term gain or the
appearance of hyperkinesis.

Rapid intravenous infusion of 4—6 g of sodium
hydroxybutyrate on the background of hexenal
administered intravenously immediately before oxy-
butyrate at a dose providing only superficial sleep
(200—400 mg) was the most effective. Then, during
6-12 hours (if necessary longer ) sleep was supported
by the drip i/v 6—12 g of sodium hydroxybutyrate.
This method was used in 51 cases. In 14 cases hexe-
nal was used not only for the treatment of psy-
chomotor agitation and hyperkinesia, but also to
maintain subsequent prolonged sleep medication by
drip infusion of the drug (up to 2—3 g per day).

Experience has shown that hexenal and sodium
hydroxybutyrate provide the same final result —
patients sleep quietly during period of time required
for the treatment of psychosis. Pharmacodynamics
features of oxybutyrate demonstrate that it is less
secure. However, this kind of therapy is possible
under the supervision of a specialist (critical care
doctor or anesthesiologist), because administration
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pora, TTo/laBJieHNe BEeTeTaTUBHOW TUTIEPAKTUBHOCTH,
aHtuicuxoruyeckoe peiicrsue [14]. Buyrpumbi-
[IevYHOe BBejleHne 6apOUTypaTOB, HAIPUMED, aMH-
TaJ-HATPWS, TEKCEHANa, TaKyKe YacTO He MPePhIBaeT
BO30Yy:KIeHust. HeompeaeneHHast CKOPOCTh TTOCTYII-
JIEHUS TIperapaTta B KPOBOTOK He TIO3BOJISIET TIOJI-
JIePKUBaTh HEOOXOAUMBIH TPHU TICUXO03€ JJTHTE]h-
HBIIl MEIMKaMEHTO3HBIN COH.

B anecresnoiornueckoii mpakTuke st ObICT-
POTO JIOCTHKEHUS] CHOTBOPHOTO M HAPKOTHUYECKOTO
abdekra 00bIYHO BBOAAT OapOUTYpaThl (TEKCEHA,
THOIIEHTAI-HATPUIT) BHyTpuBeHHO B 103e 300—500
(pesxe 700 mr). ITpu 910M 6OJIbHBIE MTHOBEHHO 3aChI-
mafot. /laHHyI0 METOANKY MBI TIPUMEHUIH B 65 ciry-
YasiX aJIKOrOJIbHOTO JIEIUPUsL, Y OCTaNbHbIX 40 60JIb-
HBIX CHOTBODPHBIN 3ddeKrT mosydanun BBeleHUE
okcubyTrupara Hatpust (12 GOJIBHBIM JaBajiv Mpemna-
paT BHYTpPb, 28 BBO/IMIN BHYTPpUBEHHO ). O1HAKO 1Tpn
BBEJIECHUN OKCHOyTHpaTa HATPUSL B JKEIYAOK CHO-
TBOPHBIN 9 heKT OB HEMOCTOSIHHBIM, BHYTPUBEH-
HOe JKe BBe/leHHe IperapaTa BbI3bIBAJIIO KPaTKOBpe-
MEHHOE YCUJIEHVE NN TIOSTBJIEHNE TUTTEPKUHE30B.

Haubosee ahdEKTUBHBIM 0Ka3anioch OBICTPOE
BHYTPUBEHHOE BJIMBaHHe 4—6 T OKCHOyTHpara Ha-
Tpus Ha (hOHE JeNCTBUS reKCeHaa, BBEJIEHHOTO BHY-
TPUBEHHO HEMOCPEICTBEHHO Mepell OKCHOYTHPATOM B
103e, obecrieunBaroIeil JIMIb TTOBEPXHOCTHBIN COH
(200—400 mr). 3arem Ha ipoTskernn 6—12 gacos, a
pU HEOOXOAMMOCTH U JIOJIbIIE COH TIOIEP/KUBAIN
KalleJbHbIM BiuBaHueM 6—12 T oxcuOyTuparta Ha-
Tpust. ITOT MeToI ipuMeHer B 51 ciydae. B 14 ciory-
Yasx TeKceHas ObLI UCIOJIb30BaH HE TOJBKO JJIS Ky-
MUPOBAHUS TICUXOMOTOPHOTO BO3OYIKAECHUS U
TUTIEPKUHE30B, HO U JIJIS TTOJ/IEPsKAHUS TTOCIEYIOTIe-
rO JUIUTETHHOTO MEIUKAMEHTO3HOTO CHA IMyTeM Ka-
TIeJTbHOTO BJWBAHUS Tpenapata (710 2—3 T B CyTKN).

OnbIT MOKa3aJ1, 4TO TEeKCEHAI U OKCHOYTHPAT Ha-
TPHS 0OECIIeYrBaET OJMHAKOBBII OKOHUYATEIbHbIN pe-
3yJIBTaT — OOJIBHBIE CIIOKOITHO CITSAT B TEUEHNE HEOOXO0-
JIUMOTO  JUIS  Ky[IUPOBAHUS TICMX032 BPEMEHU.
OcoGenrocTrt (hapMaKOIMHAMUKH PACCMOTPEHHBIX
[IPenapaToB MO3BOJISAIOT CYMTATh, YTO MEINKAMEHTO3-
HBIIl COH, BBI3BAHHBIN OKCUOYTHPATOM, SIBJISIETCS Me-
Hee Oe30MacHbIM. BMecTe ¢ TeM, TaKoro pojia Tepartust
BO3MO;KHA TOJIBKO TIOJI KOHTPOJIEM CIElUancTa —
aQHeCTe3M0JI0Ta-PEaHMATOJIOTa, TAK KaK TIPU HapyIie-
HUSIX METOJINKY BBEJIEHUSI CHOTBOPHBIX M HAPKOTHYE-
CKUX CPENCTB BO3MOKHO BO3HUKHOBEHUE [[BIXaTeJIh-
HOM HeIOCTaTOUHOCTH: YTHETEHWe [bIXaHUs TIpU
HeOOJIBIIIOM JIasKe MPEBBIIEHUN ONTHMAIbHON KOH-
HeHTparmy 6apOUTypaToB B KPOBH, 3aMaleHUN SI3bIKaA
[IPU HEMPaBIJIBHOM IMOJIOKEeHIN GOJIBHOTO BO BPEMsI
MEIMKAaMEHTO3HOTO CHa, BBI3BBAHHOTO OKCHOYTHPATOM
HaTpus. B oTesleHny MHTEHCUBHOI Te€PANuK 9TH BO-
MIPOCHI JIOCTATOYHO OTPAaBOTAHbI, KAKUX-JTHO0 OCITOK-
HEHWIl B HAIMX HaOJIIOICHUSIX He BO3HUKAIIO.

BaxkabiM pasiesioM WHTEHCUBHOW Tepanuu
GOJIBHBIX € TSKEJBIMU (hOPMaMK aJIKOTOJIBHOTO Jie-

of hypnotics and other drugs may cause respiratory
failure: respiratory depression due to exceeding the
optimum concentration of barbiturates in the blood,
lowering the tongue if position of the patient was not
corrected.

Prevention and treatment of respiratory disor-
ders is an important part of intensive care of patients
with severe forms of alcoholic delirium. In 76
patients inhalation of oxygen was performed through
nasal catheter. We also intubated some patients for
sanation of the tracheobronchial tree. Patients with
pneumonia and treated for psychosis were conducted
with sessions of steam-oxygen inhalations and per-
cussion massage.

14 patients were required mechanical ventila-
tion. The indications for its use included pulmonary
gas exchange phase in patients with severe pneumo-
nia in combination with a ventilating respiratory
failure due to repetitive epileptic attacks.
Mechanical ventilation was performed in a mode of
moderate hyperventilation on the background of
sleep medication. Patients were controlled for blood
gas, acid base balance (by hexenal or sodium hydrox-
ybutyrate) and muscle relaxation (listenon and
tubarin). At the same time patients had reduction of
energy consumption (decrease in psychomotor agita-
tion and hyperkinesis). However, the first experience
of mechanical ventilation in alcoholic delirium
showed that this method, along with certain advan-
tages, possesed significant drawbacks: some patients
with polyneuropathy and after miorelaxation experi-
enced deterioration in the recovery of muscle tone.
Trophicity disorders specific to this category of
patients, led to the fact that the endotracheal tube
after 10—12 hours resulted in the formation of pres-
sure ulcers in the mucosa of the trachea.

Subsequent observations have shown that
sleeping pills in effective doses remove arresting
motor stimulation and hyperkinesis, removing alter-
ations in respiratory rhythm. Patients began to
breath without periods of apnea; decreased muscle
tone and circulation became more stable. Significant
improvements in sleep under medication allowed to
abandon the widespread use of mechanical ventila-
tion in patients with delirium tremens. We noticed
that these patients had the same indications for arti-
ficial lung ventilation as those ones with somatic dis-
eases were not accompanied by psychosis.

Along with possible early relief of psychomotor
agitation and general hyperkineses in severe delirium
tremens, the infusion-transfusion therapy was car-
ried out in order to restore water and electrolyte
metabolism, normalization of metabolic processes,
renal function, and detoxification. We used 10% glu-
cose solution, in which each liter contained 24 units
of insulin, 3 g of potassium chloride, 5 g sodium chlo-
ride, 0.5 g of magnesium sulfate, 20 ml Cytoflavin.
Patients with metabolic acidosis were administered
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JIUPUS SBJSETCS MPOodUIaKTUKA U JleueHre Hapy-
nreHuii apixanus. Y 76 GoibHbBIX jedeOHble Mepo-
MPUSTHS BKJIOYAJIN WHTAISAIUA KUCIOPO/a Yyepes
HazohapuHTeaIbHble KaTeTepbl. BBIMOTHIIN TaK-
JKe KaTeTepu3alluio Tpaxeu ¢ IeJIbI0 CaHaIuu Tpa-
Xe0OPOHXUATBHOTO JiepeBa. BOMbHBIM ¢ TTHEBMOHM-
eif mocjie KyNWPOBAHUS ICUX03a MPOBOJUIIN
CEAHChI MapOKWCIOPOIHBIX WHTASIUN U TepKycC-
CHOHHOTO Maccaska.

Y 14 GoJbHBIX BO3HHUKJIA HEOOXOAUMOCTH B
MBJI. TlokasaHUSAME K ee IPUMEHEHU0 ObLIN Hapy-
IIEHUsI JIETOYHOTO dTalla Tazoo0MeHa Y GOJIbHBIX C Tsl-
JKEJIOH THEBMOHUEH B COUETAHUN C BEHTUIISTTUOHHOM
JIBIXaTeThHON HEOCTATOYHOCTBIO BCJIE/ICTBHE YacTO
MOBTOPSIONINXCS AMUIETITUMOPMHBIX MPUCTYIIOB.
NBJI mpoBonin B pesknMe yMepeHHO! THTIePBEHTH -
JISTIAY Ha (poHE METMKaMEHTO3HOTO CHA BHI3BAHHOTO
IEKCEHAIOM WJIM OKCHOYTHUPATOM HATPHS U MEOPE-
JIAKCAI[UW, BBI3BAHHOI JIMCTEHOHOM W TyOapuHOM
o1 KOHTpoJieM Ta3oBoro coctaBa kposu 1 KOC. [1pu
3TOM y OOJIBHBIX OTMEYANCh CHUKEHIE DHEProsaT-
pat (pe3Ko MOBBIIMIEHHbBIX TPU TICUXOMOTOPHOM BO3-
OyskaeHnn u TunepkuHesax). OIHAKO epBbIil ke
onbiT ipuMenenns: VIBJI ipu askorosbHOM feiipun
MOKA3aJl, YTO HTOT METO/l, HapPSIy C OTpe/leJIeHHbIMU
JIOCTOUHCTBAMM, UMEET CYIIeCTBEHHbIE HEJIOCTATKH: Y
psiia GOJIBHBIX B CBSI3U C COIYTCTBYIOMIEH MOJIMHEB-
polaTHeil ocje MUopeIaKcallii OTMeYasd yXy/Iiie-
HU€ BOCCTAHOBJIEHUST MBIIIIEYHOTO TOHYCA, & BCJIE/ICT-
BHE 3TOTO — CAMOCTOSTENIHHOTO JIBIXaHUS, YTO
TpeboBaio nposeaerus npoaieHnoit UBJI. TlepeBon
GOJIPHOTO Ha CaMOCTOSITEJIBHOE JIbIXaHKe HEPEIKO
GBI CBsI3aH ¢ OOMBITME TPyAHOCTSIMU. Hapytemvist
TpOo(UKH, XapaKTePHbIE JJIS TOW Kareropuu GoJib-
HBIX, IPUBOANJIN TAKKE K TOMY, 4TO HHTYOAI[OHHAS
Tpy6OKa yxke depe3 10—12 u Bhi3biBaa 06pasoBaHme
IPOJIEIKHEN Ha CIUBUCTON 000JI0UKE TPaXeu.

IMocaeytorue HAOIIOAEHNSI TOKA3aJId, YTO CHO-
TBOPHbBIE CPe/icTBA B 9 (DEKTUBHBIX I03aX, KYIUPYS
JBUTATEIbHOE BO3OYKAEHUE 1 TUIIEPKUHE3bI, yCTpa-
HSIOT TPpyOble HApYyIIEHMsI PUTMA JbIXaHust. BosibHbIE
HAYMHAOT JIBIIIATh POBHO, 6€3 TIEPUOIOB AITHOD; CHU-
JKaeTCcsl TOHYC MBIIII, TIOKa3aTeIn KPOBOOOPAIIEHS
cTaHoBsTCs Gostee crabrIbHBIMU, OTMEUEHHbIE M0JI0-
JKUTEJIbHBIE CIBUTH BO BPEMSI MEJTMKAMEHTO3HOTO CHA
MO3BOJIUJTM  OTKA3aThCsl OT TTUPOKOTO TIPUMEHEHUS
MBJI nipu siedeHn GOJIBHBIX B COCTOSTHUH AJIKOTOJIb-
HOTO JIeIupust. MOJKHO CUNTATh YCTAHOBJIEHHBIM, UTO
y paccMaTpuBaeMOro KOHTHHTeHTa OosibHbIX WBJI
MeeT Te JKe MMOKA3aHWsI, 9YTO U MPU COMATHUECKHUX 3a-
60oJIeBaHMSX, HE COMTPOBOKIAIOIIIIXCST TICHXO30M.

Hapsny ¢ Bo3aMokHO GoJsiee paHHUM KyIIHPO-
BaHUEM ICUXOMOTOPHOTO BO3OYIKAEHUS W OOIMX
TUMIEPKUHE30B MIPH TSHKEIO IpoTeKatolleil «6eoi
ropstuke», GOJbIIOE 3HAYCHIE UMeeT HH(PY3UOHHO-
TpaHc(hy3MOHHAST Teparnwus, MPOBOAUMAs C IIEJIbIO
BOCCTaHOBJICHUSI BOJHO-3JIEKTPOJIMTHOTO OOMEHa,
HOPMaJIU3aI[UU METabOTUIECKHUX TIPOLIECCOB, PYHK-

with 3—5% sodium bicarbonate solution. The total
volume of the administered solution was 5—7 liters
within 12—18 hours. This large volume of fluid could
be administered only if accompanied by an adequate
renal excretory function. In this regard, we constant-
ly monitored the rate of increase in urine output,
especially in the first infusion of 2 liters of solution
for 1 hour. By the end of this period at least 2—4 ml
of urine per minute must be allocated. Generally,
within 12—18 hours a diuresis was 2.5—5 liters,
whereas the gradient between the inserted and iso-
lated volume ranged from 1.5—3 liter.

Treatment of concomitant diseases, depending
on the nature of the diagnosed disease, included
antibacterial therapy, antihypertensives, cardiac gly-
cosides, transfusions, etc.

As a result of treatment of majority patients
(70.5%), 74 patients with acute psychosis phenome-
na became completely treated within 6—18 hours
from the start of treatment, in 21 patients (20.6%)
psychosis was eliminated during 18—24 hours, 8
(7.6%) cases of psychosis was delayed up to 2 days.
In 2 patients (1.9%) psychosis continued for 3 or 4
days, which could be due to severe head injury
accompanied by severe neurological disorders.

For comparison, we analyzed the results of
treatment of 68 patients with severe forms of alco-
holic delirium, for whom traditional methods of psy-
chiatric treatment were deployed. After 2—3 days
symptoms of psychosis were removed in 19 (27.9%),
after 4—5 day no signs of psychosis were evident in 27
patients (39.7%), after 6—8 days other 15 patients
became free from psychosis (22.1%) whereas the rest
of patients (7 patients, or 10.3%) had become free
from psychosis starting from 9—12 day of admittance.

Asthenia occuring after the acute psychotic
disorders in a group of patients treated in the inten-
sive care unit, was brief. It continued in 60 patients
up to 3 days, in 30 patients to 4—5 days, in 14
patients 6—10 days. Only in one patient asthenia
was delayed up to 12 days. In the group of so-called
conventional therapy (68 patients), the fatigue last-
ed much longer, from 5 to 21 days.

Of the 105 patients admitted to the emergency
department and intensive care Ne3 (toxicology), 9
patients died (8.5%). In all cases, the immediate
cause of death was a combination of severe somatic
diseases: necrotic pancreatitis (7=3), drain pneumo-
nia complicated by necrotic tracheobronchitis
(n=>5), purulent pleurisy (n=3), pulmonary embolism
(n=1); one patient died because of acute heart failure
the next day after the elimination of the phenomena
of psychosis (post-mortal diagnosis was cancer of the
bile duct with liver metastases and distant organs).

Of the 68 patients in the control group 16 died
(23.5%). Causes of death included peritonitis, pneu-
monia, stroke (7 patients), and cerebral edema 9
patients).
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UM TIOYEK U JIE3UHTOKCUKAIIMHI: HAMU UCITOJTb30BaH
10% pacTBOp TJIIOKO3bI, B KayKABIH JIUTP KOTOPOTO
BBOAWJIN 24 ]I MHCYJINHA, 3 T XJIOPUCTOTO KaJus, 5 T
xsopucTtoro Harpus, 0,5 T CEpHOKUCIION MarHe3umu,
20 mu Iurodasuna. IIpu BeIsBICHI MeTabOIH-
YeCKOTO alu03a BBoANIN 3—5% pacTBop Gukap6o-
Hata Hatpus. O0mumii 00beM PacTBOpa, BBOAUMOIO
B TeueHne 12—18 wacos, cocraBisin 5—7 JUTPOB.
Takoe KOJMUYECTBO KUIAKOCTH B CPAaBHUTEIHHO KO-
POTKOE BpeMsi MOKHO BBOJMTH TOJHKO MPH JIOCTA-
TOYHOH BBIZIEINTETBHON (DYHKITNH oveK. B cBa3m ¢
ATUM TIOCTOSIHHO CJIEAVJIM 32 TEMIIOM HapacTaHWs
JAypesa, 0COOEHHO TIPU BJIWMBAHUK MEPBBIX 2 JIAT-
poB pacTBOpa B Teuenune 1 yaca. K koniry atoro cpo-
Ka JIOJIDKHO BBIZIETISATHCS He MeHee 2—4 MJI MOYH B
munyTy. O6p19HO B Teuenne 12—18 wacoB muypes
COCTABJISLI 2,5—5 JI, IPU 9TOM TPAUEHT MEKIY BBE-
JIEHHBIM U BBIIEJIEHHBIM 00beMOM KoJiebajics B pe-
nemnax 1,5—3 .

JledyeHue comyTCTBYIOUMX 3a00JicBaHMil 3a-
KJII0YAJI0Ch, B 3aBUCHMOCTH OT XapakTepa JIUarHoc-
TUPOBAHHOI MATOJOTMH, B HasHAUYECHUN aHTHOAKTE-
PUAJIBHOW Tepanuu, TUIIOTEH3UBHBIX CPEJCTB,
CEPJICYHBIX TJIMKO3U/IOB, IEPEJTUBAHII KPOBU U T.JI.

B pesysibrate mpuMeHeHUS OMUCAHHOW Tepa-
mu y 6ospimtctBa (70,5%) 74 GOMBHBIX SBIEHIS
OCTPOTO TICUX03a TTOJTHOCTHIO TIPOILIH YiKe uepe3 6—18 u
ot Hauasa jsedennn, y 21 6ospubix (20,6%) mcuxos
ObLT IMKBUAMPOBaH B Teuenne 18—24 u, B 8 (7,6%)
cIIydasixX MCUX03 3aTAHYJICS 10 2 qHed. Y 2 GOJbHBIX
(1,9%) siBeHus 1mcuxo03a MpOAOJIKAINCH 3 U 4 ITHS,
YTO MOIJIO OBITH CBSI3aHO C MMEBIIEH MECTO y 9THX
GOJIBHBIX TSMKEJIOM TPAaBMOI IOJIOBbI, COIIPOBOK/IAB-
nreiicsi BBIPAKEHHBIMU HEBPOJOTHMUECKUMU PACCT-
poticTBaMMU.

[l cpaBHEHMS HaMW TIPOBENlEH aHAJIU3 pe-
3YJIBTATOB JiedeHUsT 68 GOJNBHBIX C TSKETBIMU (Op-
MaMU aJIKOTOJILHOTO JIEJIUPUSL, Y KOTOPBIX TIPUMEHSI-
JIUCh TPAJUIMOHHBIE METONbI JeueHus. M3 aTux
GOJIBHBIX B MIEPBBIE CYTKH, TeM (oJiee B IIePBbIE Yachl
U3 COCTOSTHUS IICKX03a He BBIIIe HU OJUH OOJBHOM,
3a 2—3 JHS MPU3HAKK TICHX03a ObLIN JIUKBUANPOBA-
ety 19 (27,9%), Ha 4—35 nenp siBienus mpomwin y 27
(39,7%), ma 6—8 cyrtku — y 15 (22,1%), na 9—12
nerb —y 7 (10,3%) GOJIbHBIX.

AcTeHrYecKoe COCTOSTHIE, BO3HUKAIOIINE TT0CJIe
KyIUPOBAHUS OCTPBIX ICUXOTHUYECKUX PACCTPONCTB, B
rpyiie GOJIBHBIX, TPOJICYEHHBIX B OT/IEJICHUN UHTEH-
CYBHOU Tepamuu ¥ peaHuMaliu, ObLIO KpaTKOBpe-
MeHHbIM: Y 60 GostbHBIX — 110 3 gHel, y 30 — 10 4—35,
y 14 — 6—10 v smb y 1 60IBHOTO OHO 3aTSHYJIOCH 10
12 mmeit. B rpynme Tak Ha3bIBaeMOW TPaUITMOHHON
teparin (68 GOJIBHBIX) TIEPUO ACTEHUH TTPOIOJIKAT-
€1 3HAYUTENHHO J0JIbIe — OT 5 710 21 st

M3 105 60JbHBIX, JOCTABJIEHHBIX B OT/EJIEeHUE
peaHMManu U WHTeHCUBHOU Tepanuu Ne3 (Tokcu-
Kostorust), ymepJio 9 GoabHbix (8,5%). Bo Beex ciary-
YasgiX HEMOCPEACTBEHHON MPUYUHON cMepTH ObLIN

Citoflavin in intensive care showed its positive
impact on health outcomes, particularly, to correct
alterations of somatic functions and metabolic disor-
der and prevent developing severe complications of
delirium tremens, such as swelling of the brain. This
treatment beneficially contributed to significant
reduction asthenia and softening the extent of its
manifestations.

The results serve as a base for a broad imple-
mentation of this method of intensive care in narcol-
ogy practice in order to treat agitation of central ori-
gin, respiratory disorders, and deploy detoxication
by an infusion therapy with substrate antihypoxants
(Cytoflavin). As a result, the normalization of meta-
bolic processes causes more rapid recovery.

COYETAHUS TSKEIBIX COMATHUECKUX 3a00JI€BaHMI: ¥
3 6OJIbHBIX THOMHO-HEKPOTUYECKHIT TAHKPEATHT, § 5
— JIBYXCTOPOHHSISI CINBHAST TTHEBMOHUS, OCTIOKHEH-
Hasl THOWHO-HEKPOTHYECKUM TPaxeoOPOHXHTOM U
THOWHBIM IIJIEBPUTOM B 3 cayvasx u ambosueil Jje-
TOYHOIT apTepuu B 0iHOM; 1 6OJIBHOI yMep OT OCTPOI
Cep/leYHON HEeOCTAaTOYHOCTH Ha CJeIyIOoIInii /IeHb
rocjie JIUKBUAAIMY SBJEHWN TIcMXo3a (Ha CeKIuu
ObL1 OOHAPYIKEH PaK JKeJUHBIX TIPOTOKOB ¢ MeTacTa-
3aMU B IT€YEHDb U OTAJIEHHBIE OPTAHbI).

M3 68 GOJbHBIX KOHTPOJIBHOI IPYIIIBI YMEPJIU
16 (23,5%); B TOM umciie 7 — OT pasJUYHBIX 3a60J1e-
BaHWii (IMIEPUTOHUT, TTHEBMOHUS, KPOBOUIJINSHIE B
MO3T), a 9 GOJIBHBIX — OT OTE€Ka FOJIOBHOTO MO3Ta. 3a-
CIIyKUBaeT BHUMaHUe TOT (DakT, 4TO TPU MPOBe/Ie-
HUM WHTEHCUBHOI Tepamuy GOJBHBIX C TSKETbIMU
(hopmMaMu aTKOTOTBHOTO /IE/INPHUS JIETATbHBIX UCXO-
JIOB OT OTeKa TOJIOBHOTO MO3ra He ObLIO.

Takum 06pasoM, BKIIOUEHIE MaKCUMATbHO a()-
(hekTMBHOTO TTO/IABJIEHNST TTATOJIOTUYECKOH ITCUXUYe-
CKOW aKTUBHOCTH BILJIOTH JI0 BBeAeHUsI GOJBHBIX B
cocTosTHUe HapKo3a 1 nipenapata [lutodaaBun B un-
TEHCUBHYIO TepParuio MOKa3aI0 ero MOJOKUTeTbHOe
BJIMSTHWE Ha Pe3yJIbTaThl JieueHus, B YaCTHOCTH, Ha
KOPPEKIHIO HapyIIeHNH cOMaTHYecKnX (QyHKIUN 1
MeTabOoIMYeCKUX PACCTPOUCTB, YTO MPELYTIPEKIAET
pas3BUTHE TAKOTO TPO3HOTO OCJOKHEHUS aJKOTOJIb-
HOTO JIeJINpus, KaK OTeK TOJIOBHOTO MO3Ta, OKa3bIBa-
eT OJTaroNpPUSITHOE BJIMSHIIE HA TOCJEAYIOINIEe COCTO-
stHiie GOJIbHBIX, 3HAYUTEJNbHO COKPAIIAeT IIePHOJ
ACTEeHU3AIN1 U CMSTYAET CTeTIeHb ee TTPOSIBIeHUH.

[Tosryaennble pe3yJibTaThl MOTYT CIYKUTH OC-
HOBaHMEM /IJI TMUPOKOTO TPUMEHEHUST JaHHOTO Me-
TO/la WHTEHCUBHOW Tepanuu B HAPKOJOTHYECKON
OpaKTUKe ¢ IeJbl0 KYIMUPOBAHUS BO30OYKIEHUS
IEHTPAJIbHOTO TeHe3a, JieUeHWsT HapylleHni /ibIxa-
HUS, Ae3WHTOKCUKAIMOHHONW WH(Y3NMOHHOW Tepa-
WY ¥ JIEYEHIS BBISIBJIEHHBIX COMaTUYeCKNX 3a00J1e-
BaHWIii, 4TO BeJeT K HOpPMaJW3alid OOMEHHBIX
MIPOIIECCOB U, KAK CJIEACTBHE, K O0Jiee OBICTPOMY BbI-
37I0POBJIEHUTO.
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INPUMEHEHUE PETHOHAPHBIX METO/10OB OBE3bOJINBAHU
B COYETAHNU C OBIIEU AHECTESUEU ITPU OKCTPEHHDbIX
TOPAKAJIbHbBIX OIIEPATBHbBIX BMEHIATEJ/IbCTBAX

B. X. [ITapurmoa

PecrybivKaHCKUN HAYYHBII IIEHTP 9KCTPEHHOM MEIUIIUHCKON TIOMOIIH
Vs6ekucran, Yunansapckuii p-u, 100115, Tamkent, ya. Dapxa, 1. 2

Use of a Combination of Regional and General Anesthesia
during Emergency Thoracic Surgery

V. Kh. Sharipova

Republican Research Center for Emergency Medical Care
2, Farkhad St., Tashkent 700107, Uzbekistan

I_ICJIIJ HUCCJIe10BaHusA. Pa3pa60TKa CXeM My]IbTHMOﬂaJIbHOﬁ aHeCcTe3nun C OIleHKOI?I nux B(b(i)eKTI/IBHOCTI/I IIpU 9KC-
TPEHHBIX TOPAKAJbHBIX OII€PATUBHbIX BMEIIATC/IbCTBAX paSHH‘JHOﬁ TPpaBMaTUIHOCTH.

Marepuan u meroast. O6¢eoBano 116 nanueHToB, IOCTYIUBIINX B 9KCTPEHHOM Topsijike B PecriybiikaH-
CKHUIl HAYYHBII TIeHTp dKcTperHoi MeaurmHckoil momoru (PHIIOMII) ¢ tpaBmaTrueckuMu MOBpEKIEHUSIMI
IPY/JHON KJIETKH, KOTOPBIX PA3/IE/IMIIN HA 3 TPYIIIBI B 3aBUCMOCTH OT METO/IA AaHECTE3HH.

Peayabrarsl uccienoBanus. PazpaGoTaHHbie CXeMbl [IEPUOIIEPAIIMOHHON MYJIBTUMOIAIbHON aHAITe3UK 1PU
HKCTPEHHBIX TOPAKAIbHBIX OIEPATHBHBIX BMEIIATEIbCTBAX CIIOCOOCTBYIOT MUHUMAILHOMY HAIIPSIKEHUIO [Tapame-
TPOB IEHTPAJIBHOI 1 1TeprudepuvecKoil reMOIMHAMIKHI, HOPMAJIU3AIUI KUCJIOTHO-OCHOBHOTO COCTOSTHUS, KOHIIEH-
TPAIMK KOPTU30JIa ¥ TITIOKO3bI, BBIIETUTEIBHOI QYHKIIUH TI0YEK, TEMIIEPATyPHOTO rpajreHTa. [Ipumenenne peru-
OHApHBIX MeTo0B — mnapaseprebpasnbHoii 6imokaasl (IIBB) u unrpansespanbroii ananresun (MITA) cHukaer
norpebJieHre HapKOTHYECKNX AHAITETHKOB M COKPAIIAET BPEMSI /10 AKCTYOAIIN TPaXEH.

3akimoueHue. HPI/IMeHeHI/Ie pernoHapHbIX METOZIOB aHECTE3NU B COYETAHUU C O6LLIEI>,I aHecre3uneit CHOCO6CTBy-
€T «IVIa/IKOMY» TE€YEHUIO NHTPAOIIEPAIIMOHHOTI'O IIepro/ia.

Kmouesvie crosa: mynvmumooanvhas arecmesus,, napasepmedpaivias 610Kkadd, uHmpaniepaiohas AHaI2e3ust

Objective: to elaborate multimodal anesthetic regimens and to evaluate their efficiency during emergency tho-
racic surgeries for varying injuries.

Subjects and methods. A total of 116 patients emergently admitted to the Republican Research Center for
Emergency Medical Care for chest traumatic injuries were examined and divided into 3 groups according to the
mode of anesthesia.

Results. Perioperative multimodal anesthetic regimens for emergency thoracic surgery, which involved all
components of the pathogenesis of pain, were elaborated.

Conclusion. The combination of regional and general anesthesia contributes to the smooth course of an intra-
operative period with minimal hemodynamic stress and it is cost-effective in decreasing the use of narcotic anal-
gesics in the intraoperative period.

Key words: multimodal anesthesia, paravertebral block, intrapleural analgesia
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BOHPOCLI AHECTE3MOAOTUHA -

BBenenue

[Tpo6rema aIeKBaTHOCTY AHECTE3WHN TIPIBJIEKA-
er K cebe TpPHUCTANbHOE BHUMAaHWUE CIEIMAINCTOB
[1—4]. Tpapunuonuble aHeCTeTUKU U OIMOU/IbL He-
JIOCTATOYHBI IS TIOJIHOTIEHHOM aHecTe3noJIoTHIec-
KO 3alUThl TAIlMEHTOB, MOITOMY IOTIOJTHUTENBHO
HEOOXOIMMO MCITIOJIb30BAHKE CIIEIUATbHBIX CPEICTB,
MPEYTIPEKAAONINX TEPEeBO3OYIKAEHITe HOIMIIE-
THUBHOI CUCTEMBI M PA3BUTHE CBSI3AHHBIX C ATUM OP-
ranubix auchyHknui |5, 6].

Baskneiirieii mpobeMoit MUPOBOI aHECTE3HOJIO0-
TUM OCTaeTcst pa3paboTKa W BHeApeHWe Oe30TACHbIX,
maaamux 1 a(pGhEeKTUBHBIX METOIOB AHTUHOIHIIETI-
THBHOI 3aII[UTHI MAI[KEHTa OT OCTPOI GOJIM B 9KCTPEH-
HOI MEJIUIIHE, CPe KOTOPBIX 0c000e BHIUMAHKE 3a-
CJIy’KUBaeT MyJIbTUMOJajbHas aunasiresus [7, 8].
MynsTMOIa/ibHAs aHAJITE3UST TIPEIyCMaTPUBAET Of-
HOBPEMEHHOE MCTOTL30BAHE IBYX UIN O0siee aHecTe-
THKOB U aHAJIT€TUKOB, 00JTaIAfOIINX PA3/IMIHBIMU Me-
XaHWU3MaMU JIEHCTBUS U TIO3BOJISIONIUX JOCTUYb
aIeKBaTHOTO 006€300MMBAHNS TP MUHUMyMe TT060Y-
HBIX 3((HEKTOB, MPUCYIIUX OOJBIIMM 03aM OIHOTO
aHAJIbTeTHKA B PEXKUMe MOHOTeparnuu. KinmHUICTH,
3HAKOMbIE C OCHOBaMK HeMpOTpaHCMUCCHH OOJIH, TIO-
HUMAOT HEOOXOANMOCTb MYJIBTMOIAIBHOTO MOIX0/1a
K 0GECTIEUEHIIO TOPMOKEHIS HOIUIIEIIINI Ha PasHBIX
VPOBHSIX HEPBHOW CHCTEMBI, aKTUBAIIUN SHIOTEHHBIX
TOPMO3HBIX AHTHHOIUIETITUBHBIX MEXaHW3MOB |9,
10]. st aTOTO MCTIONB3YIOTCS CPE/ICTBA M METOIBI KAk
CUCTEMHOTO, TaK U PETHOHAPHOTO JIEHCTBUSL.

Ha ceropusmnmamii IeHb OTCYTCTBYET WI€alhb-
HBII aHaJITeTHK, KOTOPBI Gbl BO3/IEICTBOBAJ Ha BCE
3BeHbsI MexaHMU3Ma pasBuThst 6o, HeobxoaumMocThb
TopMOsKeHusT addepeHTHOTO MOTOKa 6OIEBOH M-
ITyJIbCAITMM Ha PAa3HBIX YPOBHSIX €ro pacrnpocTpaHe-
HIUSI TeopeTrdeckn 060cHOBaHa. OT TOTO, HACKOJIBKO
OpraHusM ObLJI 3all[MIeH BO BPeMs OIEpaIlliOHHON
TPaBMBbI, HEIIOCPEJICTBEHHO 3aBUCUT WHTEHCUBHOCTD
MOCJIEOTIEPATIMOHHOTO OOJIEBOTO CHHAPOMA, BBIPA-
JKEHHOCTH CHCTEMHBIX CTPECCOBBIX PeaKIHii, HoTped-
HOCTH B CPENCTBaX 00e300JMBAHNS U, HAKOHETI, CaM
HCXO Xupyprudeckoit onepanun [11].

HWccnenosaniisi, KOTOpbIe MTPOBOIIINCH B Gosee
yeM 15 MEAUITMHCKUX XUPYPrUYECKUX IEHTPaX U KJIU-
Hukax 6o, pactonoxkenubix B Auriuu, CIIA, p-
sanmn, Nzpanse, Tepmanrnm, Typrun, IOxHOIT Kopee,
Smonnn, Januy, Ouoistaamm Ipyrux cTpaHax Ha-
TIPaBJIEHBI Ha U3ydYeHre TaTorenesa 6o, pa3paboTKy
HOBBIX CPEICTB W METOJIOB, TIOBBIMIAIOIINX KAUYeCTBO
repuorepalnoHHol anaaresun. KadectBo 06e360.u-
BaHUSI — 3TO COOTHOINEHWE XOPOIIUX Pe3YJIBTaToB
06e300IMBaHIS 1 YaCTOThI HEXKEJIATEIBHBIX SABJICHNUI,
KOTOpbIe BO3HUKAIOT TIPU TIPUMEHEHWH TeX VI WHBIX
aHaJIreTHKOB. UTOObI MOBBICUTH KauecTBO 00e300J11-
BaHUs1, HEOOXOMMA KOMOUHAIIVSI JIEKAPCTB U METOJIOB
obesbosmBanus. T1o maHHBIM JIUTEPATyPbl, B HEKOTO-
PBIX cTpaHax EBpOITbl OT BBIPasKEHHOTO OOJIEBOTO CHH-

Introduction

The problem of adequate anesthesia attracts
the attention of specialists [1—4]. Traditional anes-
thetics and opioids are not enough for complete anes-
thesiological protection of the patients and it is nec-
essary to deploy special approaches to prevent
overexcitation of nociceptive system (<«overexcita-
tion syndromes) and development of organ dysfunc-
tions [5, 6].

The most important issue of the world anesthe-
siology remains the developing and adopting safe,
sparing and effective ways of anti-nociceptive protec-
tion of patients from acute pain in emergency medi-
cine. In this regard, multimodal analgesia deserves a
special attention [7, 8]. Multimodal analgesia means
simultaneous application of two or more anesthetics
and analgesics that have different mechanisms of
action and that allow achieving adequate pain relief
with minimum side effects comparing to large dose of
one analgesic in monotherapy. Clinicians understand
the necessity of multimodal approaches to inhibition
of nociception at different levels of nervous system
through activation of inhibitory antinociceptive
mechanisms [9, 10]. There are approaches for medica-
tions and methods that act systemically or regionally.

Nowadays there is no ideal analgesic that
would act within all chains of a pain development
mechanism. The necessity of inhibition of pain
impulse afferent flow at different levels of its spread-
ing is theoretically proved. How the organism is pro-
tected during operational injury depends on intensi-
ty of post-operative pain syndrome, severity of
systemic stress reactions, need in analgesics and,
finally, the outcome of surgical operation [11].

Investigations carried in in more than 15 surgi-
cal centers and pain clinics located in England, USA,
Ireland, Israel, Germany, Turkey, South Korea, Japan,
Denmark, Finland, Russia and other countries were
focused on pain pathogenesis and developing new
methods that increase the quality of perioperative
analgesia. The quality of anesthesia represents corre-
lation of good results in analgesia and frequency of
unwanted phenomena, which occur during the appli-
cation of analgesics. It is necessary to combine drugs
and methods of analgesia to increase the quality of
analgesia. According to the literature data, in some
European countries 30 to 75% of patients suffer from
evident pain syndrome, the reasons of which are oper-
ative interventions performed before [12, 13].

Anesthesiological management of thoracic
surgery remains a challenge of modern anesthesiology
despite numerous successful studies in this area. It is
known that operations on the chest are one of the
most traumatic ones since visceral and parietal pleuras
are rich in nociceptive receptors and long-termed rup-
ture of respiratory tract lumen might cause intra-
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Ta6umnua 1. MeTo/pl npeMeJMKaIUK, AHECTE3UH U IOCJIE0IEPANMOHHOrO 00€300HBaHUs Y GOJIBHBIX C TOPAKAIbHBIMU
onepanusamu (n=116).

Table 1. Methods of premedication, anesthesia and post-operative analgesia in patients with thoracic operations
(n=116).

Stages Methods of analgesia in groups
{st 9nd 3rd
Premedication Promedol 20 mg, dimedrol 10 mg, Promedol 20 mg, dimedrol 10 mg, Promedol 20 mg, dimedrol 10 mg,
atropine 0,5 mg, nevofam 20 mg nevofam 20 mg, ketonal 100 mgim  nevofam 20 mg, ketonal 100 mg im
Anesthesia Combined general anesthesia Isoflurane 0.8—1.0 vol% Isoflurane 0.8—1.0 vol%
maintenance isoflurane or halothan 1,5—2 vol% Analgesia: IPA + fentanyl Ketamine 0.8 mg/kg to block

fentanyl 5—8 mcg/kg/hr
0.04 mg/kg/hr

moments of operation NMDA receptors
Analgesia: PVB + fentanyl
in the most traumatic
moments of operation
PVB: bupivacaine 0,25% —
25—50 mg every 5—6 hours

Morphine 30—40 mg/day im IPA: lidocaine 0,2% — 200 mg
every 3—4 hours (or bupivacaine
0.25% — 50 mg every 5—6 hours) (or lidocaine 1% — 200 mg
NSAID: ketonal 300 mg/day im NSAID: ketonal 300 mg/day im

Morphine 10 mg im (as appropriate) Morphine 10 mg im (as appropriate)

Post-operative
analgesia

Note (upumeuanue): Stages — craauu; methods of analgesia in groups — metonbr 06e36oauBanus B rpynnax; Premedication — npe-
menukanust; Anesthesia maintenance — noazep:kanue anecresuu; Post-operative analgesia — nocseonepannontnoe 06e3601uBaHue;
Groups — rpymmsr (for Tables 1—9, nast Tabuir 1—9). Promedol — npomenosn; dimedrol — aumenpour; atropine — atpornu; nevofam
— nesodam; ketonal — keronas; fentanyl — denranus; arcuronium — apkyposuit; morphine — mopdus; ketamine — xeramus; lido-
caine (or bupivacaine) — nugokann (uiau 6ynusakaun). Combined general anesthesia isoflurane or halothan — kom6unupoBanHas
obmiast arecresus ¢ npuMerenreM uaodiiopana uin rajotana; Analgesia — ananrernyeckuii komnonent; IPA (intrapleural analge-
sia) + fentanyl in the most traumatic moments of operation — uHTpameBpasbHas aHaITe3UsA + GOMOCHOE BBeeHNe (HEeHTaHUIA B
Hanbosiee TpapmMaTuuHbie MoMeHThI oneparuit. NSAID (nonsteroidal anti-inflammatory drug) — mecrepouambie IpOTHBOBOCITANM-
tesbible mpenaparsl; to block NMDA (N-metil D-aspartat) receptors — 6iokana N-metua D-acriaprar perienitopos; PVB (paraver-
tebral block ) — napasepreGpanbhas 60kana; mg — Mr; im — B/M; vol% — 06%; mcg/kg/hr — mxr/kr/4; mg/kg/hr — mr/kr/4ac;

mg/day im — Mr/cyT B/M; every — Kask/blil; hours — yacwr; as appropriate — 1o Tpe6OBaHUIO IPU HEOOXOIUMOCTH.

JIpOMa B IOCJIEONEPAIIMOHHOM TI€PHOJIE CTPAAAIOT OT
30 10 75% nanueHToB, IPUYUHOI 3TOro 6OJEBOro CUH-
JIPOMa SIBJISIIOTCS TIepeHeCceHHbIe paHee OllepPaTHBHbIE
BMenraresnbeTsa [12, 13].

AHecTe3nosiorndeckoe obecrederue oneparmii
Ha OpraHax TPYAHON KJIETKH, HECMOTPSI HAa MHOTO-
YUCJIEHHbIE UCCIeJOBAHUS B 9TOM 001aCTH, OCTAETCS
aKTyaJbHOU IPO0JIEMOil COBPEMEHHOI aHECTE3 OO0
run. MI3BeCTHO, 4TO Olepaiuy Ha OpraHax rpyaHOM
KJIETKU SIBJSIOTCS OQHUMU U3 HarboJjiee TpaBMaTHy-
HBIX, TaK KaK JIMCTKU BUCHEPATbHBIN U HapUeTab-
HbIN [1JIeBPbI GOraThl HOIMIIENTUBHBIMU PELEIITOpa-
MU, 6oJiee TOro, KaK IIPaBUIIo, OllePalUU IIPOBOASTCS
C BBIKJIIOYEHUEM M3 BEHTUJISIIIUUA OJHOTO JIETKOrO U
MOTYT TPeOOBATh IJTUTEIBHOTO IIMPOKOTO BCKPBITHS
MIPOCBETA JBIXATEBHBIX MyTEH, UTO CAYKUT MPUIH-
HAMU WHTPAONEPAIIMOHHBIX HapPyIIeHUIT razoob6Me-
Ha, JIeTOYHOI U cUCcTeMHON reMouHamMuku [14].

ITesb nccienoBanms — pazpaboTKa CXeM MYJIb-
TUMOJAJIbHOW aHeCcTe3un ¢ OIeHKON uX 3(DheKTnB-
HOCTH IIPU 9KCTPEHHDBIX TOPAKAJbHbBIX OIEPATUBHbBIX
BMeIlaTeIbCTBAX Pa3IMYHON TPaBMATUYHOCTH.

Marepuan u MeTObI

B uccaenosanue 6o Braodenbl 116 60abHBIX, KO-
TOPBIM B 9KCTPEHHOM MOPSIIKE ObLIN BBIIIOJHEHbI OIepa-
THUBHBIE BMEIIATEJILCTBA TI0 MMOBO/LY TPABM I'PYTHON KJI€T-
k1. BosibHbIE pa3jiesieHbl Ha TP TPYIIIbI B 3aBUCUMOCTH OT
MIPUMEHSIEMOTO METO/Ia AHECTE3UU U ITOCJIE0TIEPAITOHHOTO

operative gas exchange disorder and disturbances of
pulmonary and system hemodynamics [14].

Aim: to develop schemes of multimodal anes-
thesia in emergency thoracic operative interventions
and estimate their efficiency.

Materials and methods

116 patients who had emergency surgery due to chest
trauma were included into the study. Patients were divid-
ed into 3 groups according to the method of anesthesia and
postoperative analgesia (Table 1). There was no differences
in age, sex, trauma and type of surgery between groups
(Tables 2—4). Patients were estimated as ASA class [I—I11
E according to their physical conditions and characters of
revealed disorders.

To estimate the indices of central hemodynamics we
used EchoCG (Hitachi-500). We assessed mean arterial
pressure (MAP), total peripheral resistance (TPR), left
ventricle work index (LVWI), cardiac index (CI).
Monitoring of blood pressure (BP), heart rate (HR), elec-
trocardiography (ECG) and saturation (SpO,) were car-
ried out with the aid of Nihon-Kohden monitor (Japan).
The following indices were determined: acid-base status;
concentration of glucose and stress hormone (cortisol);
minute diuresis (MD); glomerular filtration rate (GFR);
tubular reabsorption (TR); temperature gradient; extuba-
tion time; quantity of narcotic analgesics used in intraop-
erative period.

Mean values, standard deviation, relative standard
deviation were calculated and Student's t test was used to
assess the significance of differences between groups . The
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Ta6auna 2. Pacnpeaeienue GOJbHBIX 0 MOy U BO3PACTY.
Table 2. Distribution of patients by sex and age.
Indicators Values of indicators in the groups Total
qst 9nd 3rd

Female, n (%) 10 (25) 11 (29.7) 14 (35.8) 35(30.2)
Male, 7 (%) 30 (75) 26 (70.3) 25 (64.2) 81 (69.8)
Total, (%) 40 (100) 37 (100) 39 (100) 116 (100)
Average age, M+m 37+2.2 37.2+2.7 34.7+2.2
Note (npumeuanue): Indicators — npusnaxu; Values of indicators in the groups — snadenus npusHakos B rpyinmnax; Female —
sxenmubl; Male — myskunmst; Total — Beero (for Tables 2—4; must Tabuui 2—4); Average age — cpefiHuii BO3pacr.
Ta6muua 3. Pacnpezeienne GObHBIX B IPYIIIAX 110 BHIIOJIHEHHbIM OIl€PAIUSIM.
Table 3. Distribution of patients according to performed operation.
Operation Number of operations in the groups Total

st 9nd 3rd
Thoracoscopy with elimination of posttraumatic hemothorax, pneumothorax, n (%) 13 (32.5) 7 (18.9) 7 (18) 27 (23.3)
Thoracoscopy with closure of injured parts of lung, bullas, 7 (%) 12 (30) 12 (32.4) 14 (35.8) 38 (32.7)
Thoracoscopy, atypical lung resection, n (%) 7(17.5) 5(13.5) 2 (5.3) 14 (12)
Total, n (%) 40 (100) 37 (100) 39 (100) 116 (100)

Note (npumeuanue): Operation — onepanmst; Number of operations in the groups — uncso onepanwuii B rpynmax. Thoracoscopy with
elimination of posttraumatic hemothorax, pneumothorax — Topakockomnust ¢ JUKBUIAIMEN TOCTTPABMATHYECKOTO F€MOTOPAKCA,
nueBmoropakca. Thoracoscopy with closure of injured parts of lung, bullas — Topakockonus ¢ yumBanuem moBpesKAEHHBIX YYaCTKOB
nérkux, 6ymr. Thoracoscopy, atypical lung resection — Topakockonust, aTUITMYHAS PE3EKIUS JETKOTO.

TaGavua 4. Pacnpenenenue GOJMbHBIX 10 XapaKTepy TPaBMbl IIPU DKCTPEHHBIX TOPAKAJbHBIX ONEPATHBHBIX BMelIa-
TEJNbCTBAX.
Table 4. Distribution of patients by character of trauma in emergency thoracic operations.

Trauma character Number of patients in the groups Total
{st 9nd 3rd

Closed chest injury + ribs fracture + pulmonary contusion, 7 (%) 6 (15) 7 (19) 5(13) 18 (15.5)

Ruptures of cysts, bullas, 7 (%) 12 (30) 16 (43.2) 20 (51.2) 48 (41.3)

Stabbing and cutting wounds, 7 (%) 14 (35) 6 (16.2) 8(20.5) 28(24.2)

Closed chest injury + ribs fracture + lung injury, n (%) 8 (20) 8 (21.6) 6(15.3)  22(19)

Total, n (%) 40 (100) 37 (100) 39 (100) 116 (100)

Note (npumeuanue): Trauma character — xapaxrep Tpasmbr; Number of patients in the groups — unciio Gosbrbix B rpynmax. Closed
chest injury + ribs fracture + pulmonary contusion — 3akpbITass TpaBMa TPYJIHOU KJICTKHM + TepesgoMbl pebep + ymub Jerkoro.
Ruptures of cysts, bullas — paspsisbi kuct, 6y, Stabbing and cutting wounds — kosoro-pesanubie panenust. Closed chest injury +
ribs fracture + lung injury — 3akpbITas TpaBMa rpyAHO KIETKH + 11epesoMbl pedep + MOBPexkAeHUE JErKoro.

obesbosmBanus (tabu. 1). Ilo Bospacty, moJy, XapakTepy
orepaIliii U XapakTepy TPAaBMbI GOJIbHBIE TPEX IPYIII Pas-
snuuii He uMenu (taba. 2—4). Tlo dhusnueckomy cocrosi-
HUIO M XapaKTePy BBISBJIEHHBIX PACCTPOICTB GOJIbHBIE OT-
nocuynch Ko [T—I1T E kmaccy mo ASA.

Mertoj TpeMeIMKAINN. aHECTE3UU U MTOCTe0Teparu-
OoHHOTO 06e360/MBaHUsT Y GOJIBHBIX, MOABEPTIIIXCST TOPA-
KaJIbHBIM OIIEPATHBHBIM BMEIIATEIbCTBAM, ITPE/ICTABIIEH B
TabuL. 4.

Jln1s1 omieHku ToKasaTeselt IeHTPaTbHOIN TeMOANHAMNI-
ku ucnosibzosaaun IxoKI' (Hitachi-500). Oupexensiin
cpennee aprepuanbhoe aasienue (Allcp), obiee nepude-
puueckoe cocymucroe conpotuBienue (OIICC), unmexc
paGotsl Jiesoro skeayaouka (MPJIK), cepaeunblii unmexc
(CN). Monntopusr aprepuanbaoro aasyienust (A/l), gac-
ToThI cepaednnix cokpaiiennii (YCC), aekTpokapauorpa-
duro (IKT), nysnbcokcumerpuio (SpO,) ocyliecTBisINn
npu nomomu Morutopa Nikon-Kohden (Anonus). Boum
M3MepEeHBI: TIOKA3aTeln KUCJIOTHO-OCHOBHOTO COCTOSTHUSI

difference between variables was considered significant at
P<0.05.

All investigations were performed during following
stages of the operation:

Intraoperative period (investigation stages):

1st stage — Baseline (before anesthesia)

2nd stage — After block (for thoracic patients)

3rd stage — After tracheal intubation

4th stage — Traumatic moment of operation

5th stage — End of operation.

Results and Discussion

At initial stage there were no any significant
differences in hemodynamics indices between
groups, all patients felt the same pain due to the trau-
ma and the injury of thoracic cage. ABB indeces of
patients of three groups at initial stage of the study
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Ta6muua 5. lunamuka nokasareneit KOC 1 ra30Boro cocraBa BEHO3HOW KPOBU B MHTPAOI€PALHOHHOM 1iepuoze, M+m.
Table 5. Dynamics of blood gases of venous blood in intraoperative period, M*m.

Indicators Groups Values of indicators during the study
st 9nd 3rd 4th 5th
pH 1 7.471£0.002 7.472%0.002 7.383%0.008 7.3724+0.005 7.382+0.007
2 7.462+0.003 7.342+0.006 7.372+0.006 7.371£0.007 7.371£0.008
3 7.471£0.002 7.371£0.007 7.351+£0.008 7.352+0.004 7.421+0.030
pCO,, mmIig 1 58.4%14 584214 32546 36.824.1 35.8%5.7
2 57.84+3.6 40.5+2.3#* 34.6+3.8 36.4+3.2 34.842.1
3 59.5£3.2 38.7+£2.5%%% 36.3£5.1 33.8t4.4 35.9+3.3
pOy, mmHg 1 51.3+2.3 51.3+2.3 95.8+3.8 97.5+2.7 96.9+3.9
2 50.1+3.7 75.7+5.8%% 98.2+2.5 96.9+3.8 97.3+2.4
3 52.8+4.7 77.8+5.3#%% 98.7£1.3 98.2+t1.4 98.7£1.5
BE, mmol /I 1 -3.212+£0.002  -3.232+0.002 1.041+0.001 1.431+0.004 1.122+0.003
2 -3.342£0.004 -2.521+0.008#* 1.242+0.001 1.342+0.005 1.231+0.001
3 -3.251+£0.005 -2.741+0.004** 1.132+0.002 1.213£0.004 1.342+0.006

Note (npumeuanue): Indicators — nokasarenu; Values of indicators during the study — sHauenus noxasareseii B mpoiecce rccsue-
nosanus (for Tables 5—9; as Tabui 5—9). P<0,05: # — comparison with previous stage of the study — 1o cpaBHeHUIO ¢ HCXOAHBIM
aranom; * — comparison of the 15t and 2nd groups — npu cpaHennn gaHHBIX 60JMBHBIX 1-if 1 2-i rpymmm; ** — comparison of the 1st
and 3rd groups — 1npu cpaBuenuu ganubX 60abHBIX 1-i 1 3-i rpymiL.

(KOC); xoHmeHTparus rIoKo3bl, KOHIIEHTPAIUS TOPMOHA
crpecca (KOPTU30.1); MUHYTHBIHA Anypes (M/1); kiay6ouko-
Bag punbrpaius (KD); kananbiesas peabeopbuus (KP);
TeMIIepPaTyPHbII TPAJUEHT; BPeMsI 10 SKCTYOAluK TPaxeu;
pacxo/l HapKOTMYECKUX AHAJITETUKOB B MHTPAOICPAIMOH-
HOM TIepHO/I€.

[Tosyuennble JaHHbIE COXPAHSJIM B MAMITH TIE€PCO-
HaspHOTO KoMmmbioTepa (tipoiteccop PENTIUM 1V). Ber-
YHICISITA cpefiHee apudMeTnyeckoe 3Hadenne (M), cran-
napTHyo  omubKy (m), OTHOCUTEJbHbIE BEJIUYKHBI,
kpurepuil CrbiogeHra (£) U BeposTHOCTb ommbku (p).
Paznnanst cpeiHix BeJIMIMH CYUTAIN JIOCTOBEPHBIMU TIPU
ypoBHe 3naunmoctu p<0,05.

BrlmeykazaHHbIe MCCIE0BAHNS TIPOBOINIIN B MHTPA-
OTIEPAIIMOHHOM TIEPUOJIe HA CIIEAYIONINX dTaIax:

1. wucxox (10 HaYasIa aHeCTe3Un);

HOCJIe BBITIOJHEHUsT OJI0KAJIbL,
nocJie MHTYOaluu Tpaxeu;
TPABMATUYHBIII MOMEHT OTIEPAIHY;
OKOHYAHNE OTIEPAITHH.

G W

PesyibraThl U 00CyK/IEHHE

Ha ncxomroM aTame mccaeoBaHNUs 3HAUNMBIX
pasINuMii B TIOKA3aTessIX TeMOJMHAMHUKU MEXKITY
TPYNIIaMi He BBISIBIEHO — BCE OONBHDBIE OILYIIAIIH
PaBHOCWIBHYIO GOJIb B pe3yJbTate TPaBMBI U TO-
BpexieHns rpynHoro kapkaca. [lokazarenn KOC y
GOJTBHBIX 3-X TPYII Ha UCXOTHOM 3Tare MCCae0Ba-
HUS CBUJIETETbCTBOBAIN O SIBIEHUH PECTTMPATOPHOTO
aIy/103a KOMITEHCHPOBAHHOTO XapaKTepa, YTo, BO3-
MOJKHO, GBITO CBSI3aHO ¢ OOTEBBIM (DAKTOPOM H, COOT-
BETCTBEHHO, OTPAaHMUEHNEM [IBIXaHW H3-3a TEPeso-
Mma pebep (tabir. 5).

Ha 2-m arare, caumast 60J1eB0ii hakTop myTeM
npumenenus VITA u IIBbB u paspemias tem cambim
YMEPEHHYIO <«OTPAHUYEHHOCTh» JBIXaHUS, YHAAI0Ch
TOOUTLCST HOPMAJTM3AIMK OCHOBHBIX TMOKasaTeseit
remognHamuku 1 KOC. Ilpu cpasaenun 1-it u 2-it
TPYTI BBISIBUJIN, YTO MOKazareab AJlcp OB mocTo-

showed respiratory acidosis of compensated nature
and it was probably connected with the pain and
breathing limitation due to ribs fracture (Table 5).
At the 2nd stage the goal was to normalize the
main indices of hemodynamics and ABB by relieving
the pain by TPA and PVB, thus resolving moderate
breathing limitation. Comparing 15t and 2nd groups
we revealed that BP was higher by 19% and HR was
higher by 23.7% in patients of the 15t group (Table 6).
LVWI was higher by 26.4% and TPR was higher
by 11.9% in patients of the 15t group. When comparing
15t and 314 groups the following results were revealed:
BP mean was significantly higher by 19.2%, and HR
was higher by 21.5% in patients of the 15t group.
Reducing HR in 34 group led to improving the heart
performance. It manifested by the increase in EF by
21.2% and improving of IVWT by 26.4% compared to
patients from the 15t group. TPR was higher by 12.9%
in patients of the 15t group than in the 3'd group.
Compared to the 15t group, glucose concentra-
tion was reduced by 34.4% in the 20d group by 38.3%
in the 31d group. Cortisol concentration was reduced
by 24.9% and 23.4% in the 2nd and 3rd groups,
respectively, in comparison with the 15t group. At
traumatic moments of operation in both groups (in
which we used the combination of general anesthesia
with PVB and TPA) hemodynamic indexes remained
stable. In the 15t group with isolated general anes-
thesia the increases in BP by 26.8% and HR by
38.5% in comparison with the 2nd group were
revealed. CI in the 15t group was higher by 20.5%
compared to the 20d group. When comparing 15t and
3rd groups we observed the increase in BP by 36.8%
and HR by 41.4% in the control group. EF was lower
by 14.6% in the 1t group than in the 20d group.
While comparing the 15t and 3td groups, this index
was higher by 14% in the 3td group. LIVWT in the 15t
group was increase by 72.5% compared to the 3rd
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Ta6muua 6. /luHaMuKa noKasareseil reMOJANHAMUKH Y GOJIbHBIX B MHTPAOIEPAIMOHHOM nepuoe, M+m.
Table 6. Dynamics of hemodynamics indices in patients in intraoperative period, M+m.

Indicators Groups Values of indicators during the study
st 9nd 3rd 4th 5th
BP, mmHg 1 160.2+2.8 160.4+2.3% 140.4+3.3#* 165.5+3.1#* 130.3+£2.3#
2 162.5+4.1 125.4+3.3# 120.3+2.4 125.3+2.4 124.2+3.2
3 159.2+3.2 128.6+2.5#** 118.4+2.6** 120.4+2.5%* 117.3+1.6%*
BPdias, mmHg 1 100.3+£1.9 100.8+£2.0% 98.4+1.4* 105.1+£2.1% 90.1+1.4%%
2 102.6+1.1 89.3+1.3# 80.3+1.6 85.4+1.8%** 80.5+1.2
3 98.4+1.0 87.4+1.2#%* 78.5+1.4#%* 75.3+1.7%* 73.2+£1.3%*
BPmean, mmHg 1 120.2+2.5 120.6+2.6* 112.4+2.4%* 125.2+3.1#% 103.5+2.1#
2 122.5+3.3 101.3+2.2# 93.6+1.2 98.7+1.8 95.0+2.0
3 118.6£3.0 101.3£2. 1#%* 91.8+1.3** 90.3+1.6%* 87.9+1.1%*
HR 1 120.7+3.1 120.5£3.1* 110.3+3.0* 115.3£2.1* 94.6+2.1#*
2 118.5+2.2 97.4+2.5% 85.4+2.9# 83.2+1.7 80.4+2.0
3 122.3+3.0 96.3+2.4#%* 88.4+1.5%* 81.5+1.5%* 75.6+£1.4%*
Ejection fraction, % 1 51.5+1.5 52.3+1.7* 55.8+1.3* 55.1+1.5% 59.6+1.4
2 54.9+1.7 62.6+1.8% 65.2+1.6 64.5+2.1 65.3+1.8
3 53.841.5 63.4+2.0%%* 65.1+1.9** 64.1£1.9** 65.4+2.0
CI, ml/min/m? 1 4.0+0.2 4.1+0.3 3.9+0.1* 4.1+0.1% 3.6+0.1#
2 4.2+0.3 3.90+0.09 3.3+0.1# 3.4+0.1 3.310.1
3 4.3+0.3 3.9+£0.4 3.7£0.1%** 3.30+0.09#** 3.1£0.1%*
LVWI, kgm/m? 1 6.5+0.2 6.7+0.2* 5.9+0.3* 6.9+0.3%* 5.0£0.1#%
2 6.9+0.9 5.3+0.3% 4.2+0.2% 4.5+0.2%** 4.2+0.1%%*
3 6.9+0.5 5.3£0.2#%* 4.6£0.1#%* 4.0£0.1#%* 3.7£0.1%*
TPR, dynecm” 1 1409.5+46.5  1359.4+40.6* 1328.2+36.3 1424.4+41.6  1339.1£29.4
2 1354.3+38.1 1214.5+35.6% 1329.0+39.7*** 1341.5+38.1 1316.5£25.7
3 1298.1£63.3  1203.5£35.7** 1148.5£43.6** 1259.6+37.8*%* 1303.2+34.8

Note (nmpumeuanue): BP, mmHg — A/lc, mm pr. c1.; BPdias, mmHg — A/lx, mm pT. ct1.; BPmean, mmHg — A/lcp, MM pT. CT.;
HR — YCC B mun; Ejection fraction — ®B; CI,ml/min/m* — CU, mu/mun/m* LVWI, kgm/m* — UPJIK, xkrm/m% TPR,
dynecm® — OTICC nunecm” (Refer to Materials and methods for definitions — ¢cm. Marepuasbl u METOABI [T OSACHEHMS).
P<0,05: # — in comparison with previous stage of the study — no cpaBHenuIo ¢ IpeAbAYIIUM 9TAllOM HCCIE0BaHKA; * — com-
parison of patients of the 15t and 2nd groups — npu cpaHenuu ganHbIX 6oabHBIX 1-if 1 2-ii rpynm; ** — comparison of patients
of the 15t and 3rd groups; — npu cpaBHennn ganubX 60abHBIX 1-it 1 3-if rpymni; *** — comparison of patients of the 2nd and 3rd

groups — IpH CPpaBHEHUU AaHHBIX GOJBHBIX 2-i U 3-ii rpyIL.

BepHo Boite Ha 19%, YCC — na 23,7% y naiuenTos
1-it rpymmst (Tabir. 6).

Boicokag YCC orpaskanach Ha DB, xotopas
MMeJia JJOCTOBEPHYIO PasHUIly U Oblia Bbilie B 1-if
rpymre #a 19,6%. ITokazarens MPJIJK 6bu1 Boitire Ha
26,4%, a mokaszarenb OIICC Gbui Boimre Ha 11,9% y
6osbHbIX 1-it rpymmbl. [Tpu cpaBrenun 1-if u 3-it
TPYII BRIABUIM ciaenytoniee: A/lcp 10cTOBEPHO BBI-
mre wa 19,2%, YCC — ma 21,5% y nanuentoB 1-ii
rpynmbl. Ymenbineane YCC B 3-11 rpyrime mpuBeso K
VIIYUIIEHUIO TTPOU3BOUTENBHOCTH CEP/IIA. DTO MPO-
SIBJISIIIOCH B yBesmdenuu nokazatenss OB na 21,2%,
yayunenuio nokaszaresst IPJIK wa 26,4% B cpaBhe-
nuu ¢ nanuentamu 1-i rpynubt. ITokasarens OIICC
6o1 Boitire Ha 12,9% y 60bHBIX -1 TpyTIIBT B cpaB-
HeHunn ¢ 3-i1 rpynmnoil. [lokaszaresp KoHIleHTpanuu
[JIIOKO3BI BO 2-11 rpyTine cHmxkaics Ha 34,4%, a B 3-it
rpymie Ha 38,3% B cpaBHenuu ¢ 1-ii rpymnmoiit. [Toka-
3aTeJib KOPTHU30JIa JIOCTOBEPHO CHIZKAJICS B CPETHEM
Ha 24,9% B 3-it rpyme, u #Ha 23,4% BO 2-ii TPyIIIIE, 110
cpaBHeHmIo ¢ 1-# rpymnmoi. B TpaBMaTHUHBINT MOMEHT
OIepaTUBHOIO BMEIIATEIbCTBA, B 00EHX IPYIIIAX, TIe
HpUMeHsII coueTanue obuieil anecresuun ¢ [1IBB u
NTIA, orMeyaan cTabUIBHOCTD FeMOJANHAMUYECKITX
nokazaresneil. B 1-it rpyrme ¢ mpuMeHeHNEM U30J1-
poBaHHOU 00IIeil aHecTe3ny HAOMIOIAIN JOCTOBEP-

group and by 53.3% compared to the 2nd group.
Comparing the 20d and 31 groups higher index (by
12%) in the 2nd group was revealed. CI index in the
15t group was 24.2% higher in comparison with the
2nd group. TPR had reliable difference by 13% while
comparing the 15t and 374 groups. Obvious reliable
changes were observed in glucose and cortisol con-
centrations at traumatic moments of the operation.
Glucose concentration was higher in the 15t group by
44.8% than in the 2nd groups, and by 48.6% than in
the 3rd group. Cortisol concentration in the 15t group
was 62.5% higher than in the 20d group, and in com-
parison with the 3d group — by 68.4% (Table 7).
Temperature gradient during intraoperative
period is shown in Table 8. After all three groups
patients were admitted to the operation theatre, skin
temperature appeared lower by 0.47°C than normal
temperature, and it was associated with trauma, pain
and peripheral vasospasm. Temperature gradient was
higher by 0.5°C than normal one due to homeostasis
compensation and integrity of internal possibilities
of the organism. Comparing temperature gradient
between the 15t and 20d a reliable difference by 15.5%
was revealed, and by 32.2% between the 15t and 3rd
groups that proved the adequacy of anesthesiological
protection of the patient by multimodal anesthesia.
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Ta6umua 7. [IliHAMUKA KOHIIEHTPAIMH TTHOKO3bI M KOPTH30JIa Yy O0JIbHBIX B MHTPAONEPALMOHHOM Niepuoje, MEm.
Table 7. Dynamics of glucose and cortisol concentrations in patients in intraoperative period, M*m.

Indicators Groups Values of indicators during the study
st 9nd 3rd 4th 5th

Glucose, mmol /1 1 151+1.4 15.4%0.6* 18.2+0.7#* 10.5£0.6%* 6.7+0.2%*

2 14.3+1.1 10.1+£0.6% 6.9+0.7# 5.8+0.2# 5.6+0.1

3 14.3+1.2 9.5+0.5%** 6.6:£0.4%** 5.4+(.3#%* 5.4+0.3%*
Cortisol, nmol/1 1 845.4+35.1 842.1+33.3* 752.4+38.3* 722.4+33.4%  623.4+33.2%*

2 853.2+42.4 644.3+39.1# 521.1£35.2# 444.3+45.4% 422.2+38.7

3 893.3+26.6  632.2+36.4#** 528.2+27.1#%* 428.8+32.6%** 3987+252%*

Note (npumeuanue): Glucose, mmol/L — rimokosa, mmoub/i1; Cortisol, nmol /L — koprtusou, uMoub/i . P<0,05: # — in comparison
with previous stage of the study — no cpaBHeHUIO ¢ IpeABIAY UM dTATIOM HccaeoBanust; * — comparison of patients of the 15t and

2nd groups — npu cpaBHEHMIO JAHHBIX GONLHBIX 1-if u 2-if rpymn;
— comparison of patients of the 2nd and 3rd groups — npu cpaBHeHUU ¢ AAHHBIME

CPaBHEHUU JaHHBIX OOJbHBIX 1-if 1 3-it rpyrm; ***

6oJbHBIX 2-i1 1 3-if rpymIL.

noe noseimierre Allcp Ha 26,8% n UHCC Ha 38,5% B
cpaBHeHun co 2-if rpymnmoi. [Tokazatens CU B 1-it
rpymie O0but Boite Ha 20,5%, 10 cpaBHEHUIO cO 2-i
rpymmoit. Ipu cpaBHerun 1-it u 3-if rpymm, HabJIO-
namu iosbitienne A/lcp Ha 36,8%,a YCC Ha 41,4% B
rpymie 1. [Tokazatesns @B npu cpaBuerwu 1-it u 2-it
IpyIIbI, OKazasics Huske Ha 14,6% B 1-it rpymie. [Tpu
cpaBuennu 1-it u 3-if Tpynm GLIIO BLISIBJIEHO, YTO
JIAHHBIN TTOKa3aTesb OKa3ascs Hiske B 1-1 rpyime Ha
14%. Ilokazareas PJIJK B 1-it Tpyrie «pearupo-
BaJI» IOCTOBEPHLIM MOBLINIeHNeM Ha 53,3% B cpaB-
HEHUWU cO 2-1 TPYNIIOH, a TPU CPAaBHEHWH € 3-1i TPYTI-
IIOH, 3TOT IOKaszaTeab ObLI Bblme Ha 72,5%.
CpaBHuBast Tpynibl 2 U 3, OTMETUJIN JOCTOBEPHOE
nossiiiene rokaszaresst UPJIZK na 12% Bo 2-ii rpy1i-
ne Gompubix. ITokasatens CU B 1-it rpymme ObuI, B
cpaBHeHWM ¢ 3-11 rpymmnoi, na 24,2% uuxe. [lokasa-
tenb OIICC npu cpaBuennu rpynn 1 u 3 umen mo-
croBepuyio pasauity B 13%. JloctoBepHble nsmerne-
HUST OTMEYaJu TIPU CPaBHEHWHU KOHIIEHTPAIUU
[JIIOKO3Bl U KOPTU30Ja B TPABMATUYHBIA MOMEHT
OTIepaTUBHOTO BMeIaTelbecTBa. [lokazaTesib TIIOKO-
3Bl OBLT HIZKE BO 2-U rpyime Ha 44,8%, 1o cpaBHe-
Huto co 1-it rpynmoit. [Ipu cpaBaennn rpynm 1 u 3
OBLIO BBISBJIEHO, YTO IOKa3aTelb KOHIIEHTPAI[UU
[JIFOKO3bI ObLI HIDKE B 3-i1 rpyiime Ha 48,6%. TTokasa-
TeJb KOHIIEHTpaIlK KopTusosa B 1-it rpymie Gbix
BhIie Ha 62,5%, M0 CpaBHEHUIO €O 2-U IPYMION, a
[pU cpaBHEHUU ¢ 3-1i rpymmoit — Ha 68,4% (tabir. 7).

J/luHamMuKa ToKasaTessl TeMIIEpaTypHOTO Ipa-
JieHTa npecrasie B tabmuie 8. Tocie moctyiuie-
HUSI BceX OOJIbHBIX B OTIEPAI[HOHHYT0, KOKHAsT TeMIIe-
paTtypa okasajach Hizke HOpMbl Ha 0,47°C, uTo ObLIO
CBSI3AHO C TPaBMOM, 6OJIEBOH NMITY ThCAIIHEN U TIEPH-
(heprueckum BazocnazmoM. TeMriepaTypHBIN Tpain-
ent mpesbiman Hopmy Ha 0,5°C, 3a cueT KOMIIEHCa-
UM TOMEOCTa3a W COXPAHHOCTH BHYTPEHHUX
BO3MOKHOCTel opraHuama. CpaBHeHUe MOKa3aTeJs
TEMIIepaTyPHOTO TPalueHTa MEXK/ILY TPYIaMH TIOKa-
3aJ10, JIOCTOBEPHO, YTO PasHuIa Mexmay 1-it m 2-ii
rpynnamu coctaBmia 15,5%, a mexmy 1-it m 3-it
rpymmamu — 32,2%, 4To TOBOPHIIO 00 aeKBaTHOCTH

#* — comparison of patients of the 1t and 3rd groups — npu

Temperature gradient was higher by 14.5% in the 2nd
group than in the 3rd group. At the 4th stage of the
study, the comparison of temperature gradient
showed reliable difference of 37.3% between the 15t
and 27d groups, and of more 50% between the 15t and
3rd groups. Integrity of temperature gradient in the
2nd and 3rd groups showed the internal integrity of
homeostasis.

By the end of the operation, temperature gradi-
ent was 44,6% higher in the 15t group in comparison
with the 2nd group. Comparison of the 15t and 3rd
groups revealed reliable difference of 52,6%.

The examination of the excretory function of
the kidneys in intraoperative period revealed the fol-
lowing. In the 15t group there was a reduction of
renal excretory function during the whole intraoper-
ative period (Table 9). Using regional blocks as a
part of multimodal anesthesia in the 1st and 2nd
groups led to gradual improvement of renal excreto-
ry function only at the 3'd stage of the study. MD in
the 15t group was 15.2% lower than in the 20d group
and by 20.82% than in the 374 group. GFR was 13.2%
lower in the 15t group compared to the 3'd group. TR
values data did not provide reliable differences
between groups. During the 4th stage, MD values
were 41.6% higher versus the 3t group and 23.6% in
the 20d group. GFR improved in the 3'd group by
24,3% than in the 15t group. In the 20d group GFR
increased by 13.4% in comparison with the 15t group.
In the end of the operation, MD and GFR in the 1st
group were the same as the previous stages of the
study. MD was 32.1% lower in the 15t group than in
the 3rd group, and GFR — by 22%. In the 2nd group
MD was 21% higher, GFR was 16.6% higher than in
the 15t group.

Combined use of general anesthesia and TPA in
the intraoperative period in the 20d group patients
allowed to reduce consumption of fentanyl by 30%.
Combined use of PVB and general anesthesia in the
3rd group patients allowed to reduce consumption of
fentanyl by 58% compared to the control group. In
the group with PVB + general anesthesia fentanyl
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BOHPOCI)I AHECTE3MOAOTUNM -
Tabauua 8. /luHaMuKa TeMIeparypbl M TEMIEPATYPHOIO IPAJMEHTa B HHTPAOIIEPAIIUOHHOM [IEPHO/IE IPU TOPAKAIBHBIX
OIlePaTHBHBIX BMeUIATeIbCTBaX, MEm.

Table 8. Dynamics of temperature and temperature gradient in intraoperative period in thoracic operative interven-
tions, M+m.

Indicators Groups Values of indicators during the study
st 9nd 3rd 4th 5th

t skin, °C 1 36.23+0.11 36.21+0.24 36.32+0.13 36.12+0.12 36.11+0.23
2 36.22+0.13 36.72+0.13 36.61+£0.24 36.42+0.13 36.51+0.12
3 36.22+0.12 36.63%0.26 36.72+0.14 36.71£0.09 36.72+0.25

t rectal, °C 1 37.22+0.09 37.22+0.23 37.13+£0.22 37.14+0.13 37.14+0.26
2 37.34+0.04 37.31£0.14 37.22+0.14 37.13+£0.24 37.15+0.22
3 37.35+0.07 37.32+0.16 37.34+0.25 37.22+0.21 37.24+0.15

Temperature gradient, °C 1 1.01+0.02 1.04£0.05**  0.82+0.03*;** 1.03+£0.03*;**  1.12+0.03**
2 1.03+0.01 0.62+0.02* 0.71 £0.02 0.75+0.04 0.62+0.04
3 1.10+0.04 0.74£0.03%;***  0.62£0.01***  0.54+0.02***  (.53+0.02%**

Note (npumeuanne): skin — koxnas; rectal — pexranbaas; Temperature gradient — temueparypabiii rpaguent. P<0,05: * — compar-

ison with previous stage of the study — 1o cpaBHEHMIO ¢ TIPEBIYIIIM 3TATIOM HCCJIe0BAHMUS;
— comparison of the 15t and 3td groups — npu cpaBHeHNN TaHHBIX

groups — NpU CPaBHEHNU AAHHBIX GOJBHBIX 1-if 1 2-1f rpymmm; ***

GoubHBIX 1-if U 3-if rpymiL.

#* — comparison of the 15t and 2nd

Ta6.7mua 9. I[I/[HalelKa MoKasaTeJei BbIZ[eJIHTeJIbHOﬁ (l)yHKI.lI/II/I IOYEK IPHU TOPAKAJbHBIX OIIEPAaTUBHBIX BMEIIATEJIbCT-

Bax, M+m.

Table 9. Renal excretory function in thoracic operative interventions in intraoperative period, M+m.

Indicators Groups Values of indicators during the study
st 9nd 3rd 4th 5th
MD, ml/min 1 0.71+0.03 0.72%0.04 0.72£0.03* 0.72+0.02* 0.76£0.03*
2 0.72+0.02 0.79+0.02 0.85+0.01 0.89+0.04 0.92+0.01
3 0.81+0.01 0.83+0.03 0.91+0.02%** 1.02+0.01** 1.12+0.04**
GF, ml/min 1 77.5£2.5 78.3£1.3 80.2+2.5 80.4+1.4* 81.6+2.4*
2 78.2+3.2 78.4%+2.1 82.2+2.2 91.2+1.2 95.2+2.2
3 77.6x1.4 79.7+2.3 92.4+2.2%* 100.0+2.2%* 104.5+2.1%*
TR, % 1 98.4+1.4 98.3+1.4 97.4+0.3 97.8+1.3 99.2+1.5
2 98.2+1.2 97.6+£0.2 98.2+1.4 98.5+0.4 98.8+0.8
3 97.8+1.3 98.4+0.3 98.4+0.6 98.5+0.6 98.4+1.2

Note (npumevanune): MD, ml/min — M/I, ma/mun; GE, ml/min — KO, mu/mun; TR — KP. P<0,05: * — comparison groups 1 and 2 — npu
CpaBHEHUM JaHHBIX GOMIBHBIX 1-i 1 2-if rpyrm; ** — comparison groups 1 and 3 — cpaBHeHny JaHHbIX GOJIBHLIX 1-if 1 3-ii rpyrL.

AHECTE3MOJIOTUYECKON 3aIMUThI HA (hOHE MYJIBTUMO-
narbHON aHecte3ww. [Ipu cpaBHeHUM TemmepaTyp-
HOTO TpajiieHTa Bo 2-it u 3-if rpyrmnax ObLI0 BbIsSIBJIE-
HO, YTO BO 2-i TpynIiie OH JOCTOBEPHO BBINIE HA
14,5%. CpaBHenue IOKa3aTessi TEMIIEPATYPHOTO
rpajguenTa 1-i1 m 2-if rpymnm Ha 4-aTare uccJeaoBa-
HUSI TOKA3aJI0 0CTOBEPHYIO pasuuity 37,3%, a 1-it u
3-it rpymn — 50%.

K KoHITy omepaTHBHOTO BMeEIATEIbCTBA TIOKaA-
3aTesib TEMIEPATyPHOTO TpajueHTa ObLI HUXKE Ha
44,6% BO 2-i1 Tpyte mo cpaBuenuio ¢ 1-it. Cpasue-
Hue 1-if u 3-11 TPy BBISBUJIO IOCTOBEPHYIO Pa3HU-
iy B 52,6%.

B 1-ii rpyniie nanuenToB OTMEYIN CHUMKEHUE
(byHKIIMM TT0YEeK TMPAKTUIECKH HA BCEM TMPOTSKEHIH
uHTpaoneparontoro nepuoga (tabir 9). Ilpumene-
HUe PETHOHAPHBIX OJIOKAJ B COCTABE MYJIBTUMO/IA/Ib-
HOM aHecTe3uu BO 2-i U 3-I rpymniax [puBeo K Io-
CTEIIEHHOMY YJIYUNIEHUIO BBIIEIUTENbHON (DyHKIIMN
MOYeK JINITh K 3-y aTary uccienoBanus. [Tokazarennb
M/I B 1-ii rpyrte 6bu1 HEske Ha 15,2% 110 cpaBHEHUIO

consumption was less by 20% than in the group with
TPA + general anesthesia. Extubation time in the 15t
group was more by 43.5% than in the 20d group.
Extubation time in patients of the 3d group was less
by 57.4% than in the 15t group. Extubation time in
the 20d group was longer by 32.6% than in the 3rd
group demonstrating the efficacy of PVB as anal-
gesic component and shortening mechanical ventila-
tion due to decreased use of narcotic analgesics in
intraoperative period.

Previous authors studied transduction and per-
ception as components of the pain pathogenesis.
Gruzdev V. E., Gorobets E. S. (2011) showed the
possibility of the application of multimodal com-
bined anesthesia in patients with severe concomitant
respiratory pathology in different interventions of
lungs including pneumonectomy, typical resection,
chronic obstructive diseases of the lungs. All patients
had a surgery due to oncological pathology of lungs
(pneumonectomy, lobectomy, lung resection).
Combined multimodal anesthesia with application of
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co 2-it rpymmoi, u na 20,8% mo cpaBHenuio ¢ 3-ii
rpymmoit Gombabix. [Tokazarens KO 6oin mimke Ha
13,2% B 1-ii rpymme 1Mo cpaBHEHUIO ¢ 3-i TPYIIIOi
6osbHbIX. [Tokazarens KP H0CTOBEpHBIX pasinduii
Mexy rpynnamu He umest. Ha 4-m arane uccienona-
Hust okasaTesib M Ob11 Ha 41,6% Bbiiie B 3-if rpy1i-
e, u Ha 23,6% Bo 2-ii rpyiie GosbHbIX. [Tokazaresb
KO yayumrancs B 3-it rpymie na 24,3% 10 cpaBhe-
Huto ¢ 1-it Tpynmnoii GosbHbIX. Bo 2-ii TpyIie Takke
oTMevasoch mosbinienue mokazaresss KO 1o cpaBue-
uuio ¢ 1-it rpymnmoit xa 13,4%. K komity onepaTiBHO-
ro BMeraresibeTBa nokaszaresab M/ u KO B 1-ii rpy1-
1ie GOJIbHBIX OCTaBAJICSI HEM3MEHHBIM T10 CPABHEHUIO €
MPEBIIYIIUMU dTanamMu ucciaenosanus. [Ipu cpas-
nenuu 1-i n 3-i rpymn BbIABWIIM, YTO I[IOKa3aTellb
M/I nocroBepro Hike B 1-if Tpymme Ha 32,1%, a 1mo-
kazaresb KO — Ha 22%. Y 60JbHbBIX 2-if TPYIIIIBI [O-
kasaTteab M/JI 6o Beie Ha 21%, a nokaszarens KO
6bL1 Bhimre Ha 16,6%, ueM B 1-if rpytine GOJbHBIX.
Couerannoe NpuUMeHeHre 0o0Iell aHecTe3nur 1
WITA B VHTpaorepaiioHHOM Tiepriofe Y OOMBbHBIX 2-i
IPYIIIBI O3BOJIMJIO JOCTOBEPHO CHU3UTH MoTpediie-
nue ¢enranmia na 30%. CoderanHoe MpUMeHeHUe
IIBD u obriett anecte3un y GOTBHBIX 3-1 TPYIIIILI O3~
BOJIAJIO JIOCTOBEPHO CHUBUTH MOTpebieH e (heHTaHk-
Ja Ha 58% B cpaBHenuu c 1-if rpymmoit. B rpymie ¢
npumererrem IIBB + o0uieil aHectesnn, oTMedanin
cHmkenre norpebiennst dentanmia Ha 20%, yeM B
rpymie ¢ npumeHeHuem WIIA + obuieil aHecTesuu.
Bpewms 110 akcTyOariy tpaxeun B 1-if Tpyriie 1ocToBep-
HO TIPEBBINIAJIO TAKOBOE BO 2-11 rpyiiie Ha 43,5% 1 Ha
57,4%, B 3-ii rpynme. Bpems akcrybariuy Tpaxen st
GOJIBHBIX 2-if TPYIIIIBI B CPAaBHEHUH ¢ GOJBHBIME 3-I1
IPYIIIBI OBLIO JOCTOBEPHO MeHbIe Ha 32,6%, uTo 10-
kasbiBaeT adextuBHOCTL I[IBD Kak amanreTmaecko-
IO KOMIIOHEHTA M COKPAIlCHUS BpeMeHH PeObIBAHIS
Ha IBJI 3a cueT MeHbIIIero mpruMeHeH!s] HAPKOTHYeC-
KX aHAJITETUKOB B MHTPAOTIEPAITMOHHOM TIEPHOJIE.
AHam3 pe3yJbTaTOB HAYYHBIX HCCJIEIOBAHUI
MOKA3bIBAET, YTO PaHee aBTOPaAMH M3y4YaJllCh TaKHe
3BEHbsI MaToreHe3a OO/ KaK TPAHCAYKIIHS, MepIier-
1ust. [Ipu 9TOM MCIOIb30BANCH PA3IUIHBIE CPEJICT-
Ba M METOJIBI TIEHTPAJIBLHOTO ¥ PETHOHAPHOTO JIEHCT-
BWS, OJHAKO JIOCTOBEPHO JIOKa3aHHBIE METOIbI
MIEPUOTIEPATIIOHHON aHAJITE3NH U aHECTE3UH C BO3-
JIefiCTBUEM Ha BCe 3BEHbsl TaToreHesa 0oJsin (TpaHc-
JIYKITHST, TIepIIerNIns, TPAHCMUCCHS, MOLYJISITIAS) He
ObLIH pa3pabOTaHbl, HET TOYHO OIIEHKU TEYEHS HH-
Tpa- ¥ TOCJIe0ePAInOHHOTO MIepro/a, He pazpaboTa-
Ha KOMILJIEKCHAsI OI€HKA BJIMSHUS Ha TEMOJMHAMUKY,
(ynxiuio nouek, romeoctas. B.E. Ipysnes, E.C. Topo-
Gery (2011) nokasaiy BO3MOXKHOCTb IIPUMEHEHUS
MYJIBTUMOIA/IbHOM KOMOMHUPOBAHHOI aHECTE3UH Y
JINIT C BBIPAKEHHON COITyTCTBYIOINIEH [bIXaTeTbHON
MATOJIOTHEN TPW PA3TMYHBIX BMENIATEIbCTBAX Ha
JIETKUX, OT THEBMOHAKTOMUH /[0 aTUITUYHbBIX Pe3eK-
U, y TIAIUEHTOB C TSLKETOH U YMEPEHHOH CTENeHbIO
XPOHUYECKOI 06CTPYKTUBHOU GoJe3HM Jierkux. Beem

inhalation gases, sevoflurane, and thoracic epidural
analgesia was characterized by satisfied controllabil-
ity, hemodynamic stability and quick emergence.
Authors note the reliability and predictability of
combined anesthesia. Multimodal combined anes-
thesia with application of inhalation anesthetic
sevoflurane and thoracic epidural analgesia repre-
sents a method of choice in operations in patients
with severe concomitant lung pathology [13].

Eremenko A. A., Sorokina L. S. (2014) showed
that advanced multimodal analgesia with ketoprofen
and morphine is a highly effective method of postop-
erative analgesia in thoracic surgery. Parenteral
administration of ketoprofen facilitates the efficacy
of epidural analgesia with morphine, which favorably
affects function of external respiration in patients
after thoracic operations [14].

Uvarov D. N,, Orlov M. M. (2008) revealed
that epidural autoanalgesia with local anesthetics
and opioids and analgesic therapy with paracetamol
and NSAID is effective scheme of perioperative anal-
gesia in thoracotomy [15].

Sharapov F. E .et al (2008) studied the ade-
quacy of intrapleural analgesia in combination with
general anesthesia in laparoscopic cholecystectomy
[16]. Sabirov D. M. et al (2009) carried out the
assessment of efficacy of the combination of par-
avertebral block and general anesthesia in urologi-
cal operations [17]. In our study we used our own
developed schemes of anesthesia and postoperative
analgesia in emergency thoracic operations based
on such regional methods like IPA and PVB in com-
bination with NSAID, NMDA receptor blockers
and inhalation anesthetics. Available literature
analysis showed no data where the similar schemes
of anesthesia and analgesia based on multicompo-
nent methods were deployed.

Conclusion

1. In emergency thoracic operations, the appli-
cation of developed schemes of multimodal anesthe-
sia resulted in significant stability of central and
peripheral hemodynamics, temperature gradient,
sympatoadrenal system, ABB, renal excretory func-
tion in comparison with traditional anesthesia.

2. In emergency thoracic operations, the appli-
cation of prolonged IPA in multimodal anesthesia
leads to reduction of consumption of narcotic anal-
gesics in intraoperative period by 30%.

3. Including prolonged PVB in multimodal
anesthesia during emergency thoracic operations
reduced consumption of narcotic analgesics in intra-
operative period by 58%.

4. PVB is a preferable method since the dura-
tion of IPA is 20% shorter than PVB. However, if
experience in PVB is lacking, TPA is recommended as
a method of choice.
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BOHPOCI)I AHECTE3MOAOTIUN -

3TUM GOJIBHBIM TPOBOIMJIMCH OHEPAIUE 110 TTOBOLY
OHKOJIOTHYECKUX TTOPAKEHUIT JIETKUX: THEBMOHIKTO-
MU, JIOOIKTOMUSI, PE3EKIHs JIerkoro. KoMOMHUPO-
BaHHAsI MYJBTUMOJIAJIbHAST AaHECTE3MS € UCTI0JIb30Ba-
HUEM WHTAISIIMOHHOTO HapKo3a ceBO(IIOPAaHOM U
IpY/HON 2IMYPaJIbHON aHAIre3Uuy XapaKTepu3oBa-
JIach XOpOIIel yIpaBIsieMOCThIO, TeMOJMHAMUYEC-
KO¥1 cTaOMJIBHOCTBIO U OBICTPBIM TIPOGYIKICHHEM. AB-
TOPBI OTMEYAIOT HAJEKHOCTh W MPOTHO3UPYEMOCTD
KOMOMHUPOBAHHON aHecTesun. MyJibruMogaibHast
KOMOWHHUPOBaHHAS aHECTE3KsI ¢ TIPUMEHEHIEM WHTa-
JISTIMOHHOTO aHEeCTeTHKa ceBO(JIIOpaHa W TPYIHOM
SNy PATIbHOM aHAITE3UH SIBJISIETCS METOIOM BBIOO-
pa TIpU TIPOBEIEHUH ONEPATUBHBIX BMEIIATENBCTB Y
MAIMEHTOB C BBIPAKEHHON COIMYTCTBYIOIIEH JIerod-
HOM matosnorueit [13].

A.A. Epemenxko, JI.C. Copoxuna (2014) moxka-
3aJIM, 4TO YIpeKIAlolmas MYJbTUMOJAJbHAs aHa-
JITe3ust KeTormpodeHoM 1 MOPMOUHOM SIBJISIETCS BbI-
cOK09((PEKTUBHBIM METO/IOM TIOCTIEONEPATTMOHHOTO
00e360/MBaHKs B TOpaKaJbHOU xupypruu. [Tapen-
TepasbHOE BBe/leHNEe KeTonpodeHa ycuamBaeT -
(beKTUBHOCTD AMUAYPATbHON aHaATe3nu MOpPGhHU-
HOM, 9YTO OJIarOTNPUITHO BJWSIeT Ha (QYHKIUIO
BHEIITHETO JbIXaHus1 y GOJBHBIX TOCJ€e BHYTPUTPYII-
HBIX oneparuii [14].

. H. ¥Bapos, M.M. Opnos (2008) onpememu-
JIW, 4TO UCTIOJIb30BAHUE AMU/YPATbHON ayToaHaTe-
3UM MECTHBIMU aHECTETUKAMHU C OMUOUAaMU Ha (Ho-
He  0asWCHON  aHaJbreTHMYecKOl  Tepamuu
napareramosioM u HIIBII siBisiercst achdexkTuBHOIM
CXeMOU TIepUoTIepallOHHONM aHAJITEe3UN MPHU TOpa-
koromun. [15].

®.9. IllapanoB u coast. (2008) wusyuwnian
aJIeKBaTHOCTH WHTPAIJIEBPAJIbHON aHAJITE3WH B CO-
yeTaHUU ¢ 00IIell aHecTe3nel P JTarapocKonuye-
ckoii xoseruerakromun [16]. JI.M. Cabupos u co-
aBT. (2009) mpoBoanmm oneHky adgdexTuBHOCTH
codeTaHus 1mapaseprebpaibHoil 610KaAbl U 001Ieit
AHeCTe3U!U MPU YPOJOTUIECKUX OTIEPAaTHUBHBIX BMe-
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matenbctBax[17]. Mol B ¢Boell paboTe MCIONB30-
BaJIi pazpaboTaHHble HAMK CXEMbI aHECTE3HUH U 110-
CJICOTIEPAIIMOHHON aHAJITE3WH TTPU 9KCTPEHHBIX TO-
pPaKaJbHBIX OIEpaIusiX, OCHOBAHHbIE Ha TaKWUX
pernoHapHbIX MeTonuKax, Kak IITA u I[IBD B coue-
tanuu ¢ HIIBC, 6aokatopamu NMDA-peuenro-
pPOB M MHTAIAIMOHHON aHecTe3nell. [Ipoanannan-
poBaB JIUTEPATypPy TMOCJHEIHUX JIeT, MBI He
OOHAPY/KUJIU JIAHHBIX O TIPUMEHEHUU MOJ0OHBIX
CXeM aHeCcTe3WW W aHaJTe3Wu, OCHOBAHHBIX Ha
MPUHIIAIIE MHOTOKOMIIOHEHTHOCTH, 0OCOOEHHO TIPU
HKCTPEHHBIX TOPAKAJIBHBIX OINEPATUBHBIX BMeIIa-
TeJIbCTBAX, C KOMILJIEKCHOW OIIEHKOW a/[eKBATHOCTH
1 9PeKTUBHOCTH JAaHHOTO METO/IA.

3akiaouyeHue

1. Ilpu 9KCTPEHHBIX TOPAKATHHBIX ONEPATHB-
HBIX BMEIIATEJIbCTBAX MPUMEHEHNE MYIBTUMO/IAITh-
HOU aHecTesuu obecreunBaeT OOJIBIIYIO, YeM TIPU
TPaJUIMOHHON aHeCcTe3MH CTabUIBHOCTh TIOKa3aTe-
JIel TIeHTPaIbHOM 1 TiepudepriecKoit reMomHaAM U -
KU, TEMIIEPATypPHOTO TPAJMeHTa, CUMIIATOA[PEHATIO-
BOM CHCTEMbI, KUCJIOTHO-OCHOBHOTO COCTOSHWUSI,
BBIIEJIUTETHbHON (DYHKITUU MTOYEK.

2. Ilpu aKCTpeHHBIX TOpPaKaJbHBIX OIllepa-
TUBHBIX BMEIAaTEeIbCTBAX MMPUMEHEHNE B COCTABE
MYJBTUMOIAJIBHON aHecTe3un npoznenHont MITA
Croco6CTBYET CHUKEHUIO TIOTPEeOICHIST HAPKOTH-
YeCKUX aHaJblreTUKOB B MHTPAONEPAITMOHHOM Tie-
puome Ha 30%.

3. Bkuouenue B cxeMy MYJIbTMMOJQJbHOMN
aHecTe3Wn MPHU IKCTPEHHBIX TOPAKaJbHBIX Ollepa-
TUBHBIX BMelIaTeIbcTBaxX npoienHol [I1BB mpuso-
JIAT K CHIZKEHUIO MOTPeOIeHIS HADKOTUIECKUX aHa-
JITETUKOB B MHTPAOIIEPAITIOHHOM mepuoie Ha 58%.

[Ipeamoutenne otmaercs IIBB, tak kax amm-
tenbaocTh VITA nmxke ma 20%. OgHako npu oTcyT-
cTBUM HaBBIKOB NpuMeHeHns [IBB, BoamoxkHO 1p1-
menenne VITA.
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Extracorporeal Treatments for Abdominal Sepsis

E. S. Bazhina', A. V. Nikulin'?, S. E. Khoroshilov'?
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25, Petrovka St., Build. 2, Moscow 107031, Russia
? Acad. N. N. Burdenko Main Military Clinical Hospital, Ministry of Defense of the Russian Federation
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HecMOTpst Ha 3HAYUTEIbHBII TIPOTPECC B HHTEHCUBHOM JieYeHIH abJIOMUHATIBHOTO CEIICUCa, JIETAIBHOCTD OT
JTAHHOTO 3a00JIEBAHNUST OCTAETCS KpaiiHe BbICOKOW. CHCTEMHBIN BOCIATUTENbHBIN OTBET Ha MH(MEKIIUIO XapaKTepH-
3yeTcst BBICBOOOJKIEHNEM B KDOBOTOK 9HIOTOKCHHA M MEANATOPOB BOCTIAIEHNST, KOTOPBIE BBI3BIBAIOT PACCTPOUCT-
Ba KpoBooOpareHust 1 (HOPMUPOBAHNE MOJHOPTAHHON HEIOCTATOYHOCTH. YIIBTPA3BYKOBasi BBICOKOYACTOTHASI
nornieporpadust 1aeT BO3SMOKHOCTD JIMHAMMYECKON OIEHKN TKaHeBO# 1epdysun 1o/ Bo3zeiicTBreM addepenT-
HOTIO JIe4YeHMA.

Iens 0630pa — UBJIOKEHNUE COBPEMEHHBIX TTOIXO/I0B 9KCTPAKOPIOPATBHOTO JICYCHUS a0 IOMIUHAIBHOTO CETCH-
ca B CBETe aKTYaJIbHBIX TIPEJICTABIEHHUIT O aToreHese GaKTepHalIbHON TPAHCIOKAINH, CHCTEMHOTO BOCTIA/IATENb-
HOTO OTBETA, a TAK)Ke PACCTPOICTB MAKPOTEMOIMHAMKMKY ¥ TKaHEBOH 1iepdysnu.

Kntoueswvte caosa: ab0omunanviviii cencuc, mxaneeas. nepysus, OemoxKCuKauus

In spite of considerable progress in the intensive treatment of abdominal sepsis, mortality from this disease
remains very high. A systemic inflammatory response to infection is characterized by the blood flow release of
endotoxin and inflammatory mediators, which cause circulatory disorders and multiple organ dysfunctions. High-
frequency Doppler ultrasound allows dynamic estimation of tissue perfusion during efferent treatment.

Objective: to give an account of current approaches to extracorporeal treatment for abdominal sepsis in the
light of urgent views on the pathogenesis of bacterial translocation and a systemic inflammatory response, as well

as macrohemodynamic disorders and tissue perfusion failure.

Key words: abdominal sepsis, tissue perfusion, detoxification
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Abpomunanpubiii cencuc (AC) — oxna us
CITOXKHBIX TIPOOTEM COBPEMEHHOW MEIUIINHbI, aKTy-
ATBLHOCTH KOTOPOH OTIPEIENIeTCsT GOTBITUM KOJTYe-
CTBOM OOJNBHBIX W BBHICOKMME HKOHOMUYECKUMHU 3a-
TparamMu Ha ux Jedenue [1, 2]. JleranpbHocTh 1pu
pas3BUTUM MH(MEKIMOHHDIX OCHOKHEHUN MOXKET /10-
crurath 60%, a pacXo/Ibl Ha JedeHne TAKUX OOTHHBIX

Abdominal sepsis remains one of the chal-
lenges in contemporary medicine since it is still
occurring in a large population of patients and the
economic costs of their treatment remain high [1,
2]. Mortality in those cases can reach 60% whereas
the cost of treatment of sepsis patients is about
40% of all costs in intensive care units. [3]. In 58%
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cocTaBistioT ipuMepHo 40% Bcex 3aTpaT B peaHnMa-
IIMOHHBIX OT/IesieHnsX [3]. CenTuueckuii MoK pa3Bu-
BaeTcst B 58% ciydaeB [4], mpu 9TOM JI€TAIBLHOCTD
moxker gocturatb 100% [5, 6]. B CIITA zaboseBae-
MocTh coctasisietT 650—750 coryuaes na 100 Toic. Ha-
cenenus B roj [7—9]. B EBpomne cormacno mexayna-
poxHomy wuccaegoBannto EPIC 1T 3abosieBaeMocCTh
AC cocrasister 50—70 caygaes Ha 100 Toic. Hacese-
nug B roz [10—12]. B Tepmanuu 1o pesyssraram Ha-
IIUOHAIBHOTO MYJIBTUIIEHTPOBOTO UCCIIEIOBAHUS TOT
Ke TIokazarteJib gocturaet 76—110 ciaygaes [13].

[To maHHBIM POCCUIICKUX aBTOPOB, CETICUC Pa3-
BuBaercd y 3 u3 1000 nocrynusmmx 8 OPUT, vac-
tota cercuca coctabisier 200—275 genosex na 100
THIC. Hacesenus B Tox [ 14, 15]. B 2008—2009 rr. 6b1-
JIO TIPOBE/ICHO JIBYXATAMTHOE OHOIHEBHOE MCCJIEO-
Banue, HazBanHoe PMOPUTa (Pacmpoctpanen-
voctb Wndeknuit B Otaenenusx Peanumanuu u
WNurtencusuoit Tepanum). CorslacHO TOJTyYeHHBIM
JIAHHBIM, T'PAMOTPUIATENbHBIE MUKPOOPTAHU3MBI
BBICTYIIAIOT B KAYeCTBE BEAYIIUX BO30YAUTEEH Ccell-
cuca B 72,7%, rpaMIoJIoxKUTe/IbHble OaKTEpUn COo-
CTaBUJIN B OOUIEll 3THOJOTHYECKOU CTPYKType
23,9%, mpu 9TOM CpeIHUil yPOBEHD JIETATbHOCTH
mpu AC cocrasur 30,4% [16, 17].

Cwmeprtroctb oT AC B CIIIA 3aanmaet 13 mecTo,
JeTainbHOCTD pu aToM — 50% [ 18, 19]. B EBpore se-
TaNTbHOCTH cocTaBiser 28—50% [20].

Bosee riy6okoe MOHMMaHME HTHONATOTEHE3a
AC TI03BOJIUT ONIPENIETUTh TOUYKY U BPeMS TIPUMeHe-
HUSI METOJIOB AKCTPAKOPIIOPATLHON € TOKCUKAIIUN B
KOMILIEKCHOM peteHnn mpobremnr [21].

ITaTorenes a0 JOMHHAJILHOIO CEIICHUCA

OcHOBy maToreHesa cericuca COCTABJSIET CHUC-
TeMHBIN BocnasmuTenbHbIN 0TBeT (CBO) Ha mepwuo-
JITYECKYIO WM MOCTOSTHHYI0 OakTepuemuto [22, 23].
B cepenune 90-x ronos XX Beka orpejiesieH TEPMUH
«abIOMUHAJIBHBII CEICHC», MOl KOTOPBIM IOPasy-
MeBaercs CBO Ha mepBoHavasbHBINT WHQEKITNOH-
HBII 1poltecc B OPIOIIHON MOJIOCTH /WU 3a0pIo-
[IMHHOW KJIeTYaTKe, XapaKTePHOIl 0COGEHHOCTHIO
KOTOPOTO SIBJISIETCST OBICTPOE BKJIFOUEHIE MeXaHU3Ma
TPAHCJIOKAITTY MUKPOOPTAaHU3MOB U 9HOTOKCUHA U3
MIPOCBETA KUIIETHUKA.

IDHJIOTOKCUHBI — 3TO CTPYKTYPHbBIE KOMITOHEH-
TBI HAPYKHOU KJIETOYHOW CTEHKU TPAMOTPUIIATEITh-
HbIX GakTepuit. Hanbosiee BaxKHBIA U yIIOMUHAEMBII
n3 Hnx — gunonomucaxapuz (JITIC) [24]. Moneky-
JIBI 9HJIOTOKCUHA OTIPEeNISIOT TTaTOTeHHbIe U aHTH-
reHHbpie cBoiictBa OGakrtepuil. CrpykrypHo JITIC
[PEJCTABJIIET COOON TPU KOBAJEHTHO CBSI3aHHBIX
KoMmIoHeHTa: O-aHTUTEH, IIEHTPAIbHBIN OJIUTocaxa-
pun u qunmua A. JITIC coctout u3 tuapoduaIbHOTO
MOJIMCAXaPUIHOTO YYacTKa, KOTOPBIM CBSI3aH € THJI-
pPOhOOHBIM JUIUAHBIM yuacTkoM (umug A) [26].
O-aHTHUTeH YHUKAJIEH JJIsT KasKI0ii OakTepuu 1 orpe-

cases the septic shock occurs [4] that can lead to
100% mortality [5, 6]. In the USA the abdominal
sepsis morbidity is 650—750 cases per 100 000 pop-
ulation each year [7—9]. According to internation-
al EPIC II study in Europe the abdominal sepsis
morbidity is 50—70 cases per 100 000 population
per year [10—12]. In Germany the results of multi-
central national research show similar occurency at
76—110 cases/100 000 [13].

According to Russian researches sepsisis diag-
nosed in 3 of 1000 patients in ICU, sepsis frequency
is 200—275 patients per 100 000 population per year
[14, 15]. In 2008—2009 a two-stage one-day study
called Prevalence of infection in the ICU and inten-
sive care was performed. Data demonstrated that
gram-negative bacteria was the leading sepsis
pathogens in 72,7% and gram-positive bacteria
caused 23,9% cases of sepsis where as the mortality
was 30,4% [16, 17].

Death rate from abdominal sepsis to the United
States ranks 13th, with the mortality rate 50% [18,
19]. In Europe, the mortality rate is 28—50% [20].

Understanding the etiopathogenesis of deep
abdominal sepsis might be helpful in substantiating
the application of extracorporeal detoxification in
complex intensive treatment of this life-threatening
critical illness [21].

Abdominal sepsis pathogenesis

The pathogenesis of sepsis includes systemic
inflammatory response (SIR) to periodical or contin-
uous bacteremia [22, 23]. In the mid 1900-s the term
«abdominal sepsis» was defined as SIR to initial
infection localized in the abdomen and /or retroperi-
toneal fat, with a characteristic feature such as rapid
switch of microorganisms and endotoxin transloca-
tion mechanism from the intestinal lumen.

Endotoxins are structural component of the
cell wall of gram-negative bacteria. The most
important of them is lipopolysaccharide (LPS)
[24]. Endotoxin determines the antigenic and
pathogenic bacteria properties. LPS structure con-
sists of three covalently linked components: the O-
antigen, the central oligosaccharide and lipid A.
LPS is composed of a hydrophilic polysaccharide
part which is linked to a hydrophobic lipid part
(lipid A) [26]. O-antigen is unique to each type of
bacteria and determines its serotype. This part of
LPS is directed into the environment and is the
bulk of endotoxin (about 10—20 kDa/ However,
there are exceptions: 2.5 kDa LPS short O-antigen
and the 70 kDa LPS with very long O-antigen).
LPS molecules are recognized by the immune sys-
tem. Lipid A determines the toxicity of endotoxin.
Central oligosaccharide represents a <«bridge»
between lipid A and O-antigen. LPS occupies
about 10% of total bacterial weight.
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nensietT ee ceporutl. Ita yacth JIIIC nHampasieHa B
OKPYSKAIOIILY10 cpey, barofapst 4eMy pacio3HaeTcst
WMMYHHOH CHCTEMOH W COCTaBJISIET OCHOBHYIO Maccy
SHIOTOKCHWHA, KoTopas gocturaet 10—20 x/la, omna-
KO BeTpevaroTcs uckaoueHus:: 2,5 k/la amsa JIIIC ¢
kopotkuM O-anturenom u 70 k/la aist JITIC ¢ ouenpb
muHHEBIM O-anaTtureHoM. JIumua A B 3HaYNUTENTHHOMN
CTENEHU OIpesiesisieT TOKCUYHOCTh IHIOTOKCHHA.
[MenTpanbHBIN ONUTOCAXapPU CIY>KUT MOJEKYJISIP-
HBIM «MOCTUKOM» M coeinnseT gunu A ¢ O-anTure-
HOM. B TIPOIIEHTHOM COEPKAHUU OT Macchl GaKTe-
pun JIIIC cocrasmser mpumepro 10%.

IDHJIOTOKCUH SIBJISIETCS MOITHBIM WHILYKTOPOM
BOCHAJIUTEIBHON peakiuil. BoicBOGOKIEHNE DHIO-
TOKCHHA [TPOMCXONT MPU PaspyIleHUN CTEHOK Oak-
Tepuit. ¥ 310poBoro YenoBeka 95% sHI0TOKCHHA BhI-
BOJIUTCS BMeECT€ C KUIIEYHBIM COJEPKUMBIM.
Ocrasmnecst 5% pe3opOUPYIOTCS W CTAHOBSITCS
TPUTTEPOM aKTUBaMM uMmyHuTeTa [27, 28]. B Hop-
Me 9HIIOTOKCHH B HeOOJIBbIION KOHIIEHTPAIMK TIPH-
CYTCTBYET B KPOBH 3/I0OPOBBIX JIIO/IEHl U yYaCTBYET B
PETYJISITNN aKTUBHOCTU PA3JUYHBIX CUCTEM — HH/IO-
KPUHHOM, CBEPTHIBAIOIIEH, IEHTPATHbHON HEPBHOM H,
MIpesk/ie BCero, UMMYHHOI CUCTEM, TIPU HTOM €To T10-
CTYIUIEHNE W3 KUIeYHnKa ApobHoe. B kpoBu oH 00-
Hapy’KUBaeTCs B CBI3aHHOM C HeWTpodumamu co-
ctosgHUN B HU3KOHN KoumeHTparuu (1o 1,0 EU /M),
13 KPOBOTOKA OOJBINAs YaCTh €r0 dJIUMIUHUPYETCS
cucTeMOoll (hMKCUPOBAHHBIX Makpodaros meueru. B
merananuze MEDIC, nmpoBeentoM y 857 60MBHBIX
OPUT, BpIgBIeHa 3aBUCUMOCTH PHUCKa JETATbHOTO
MCXO0/Ia OT KOHIIEHTPAITMH 9HI0TOKCUHA B KPOBH, HO
He oT GakrepreMun. Bputo 0O0HAPY/KEHO, YTO DHIO-
TOKCUHEMWST PAcIpOCTPaHeHa B BechbMa PasHOPOJI-
HOU mommyJisiiiu GOJIbHBIX PeaHMMAIMOHHBIX OT/e-
JIEHUH: Y TIOYTH TIOJIOBUHBI U3 HUX UMEJICS YPOBEHb
[UPKYJIUPYIOIIEro 3HAOTOKCHHA Oojiee YeM Ha 2
CTaH/AAPTHBIX OTKJIOHEHWS BBIIIE YPOBHs, 0OHApY-
JKMBAEMOTO Y 3/I0POBBIX T0OPOBOJIBIEB B KOHTPOJIb-
HO¥ rpynme. OHAKO B HCCIELyeMO TPYIIe TOJTbKO
4% wWMesu TpaMOTpUIATeNbHYIO (JIOpY, BbICeBae-
myto u3 kpou (John C. Marshall, Jean-Louis
Vincent, etc.). ITO CBUIETETBCTBYET O TOM, YTO H-
JOTOKCHH caM 110 cebe, He3aBUCHMO OT ITPUCYTCTBUST
U KOJIMYECTBA TPAMOTPHIIATEIbHBIX GaKTEPHUil B KPO-
BH, SIBJIIETCS MPEIUKTOPOM BBICOKO JIETATbHOCTH.

Hapyuenne GapbepHO-MeXaHUYeCKO (DyHK-
[[UK CJIUBUCTON OOOJIOUKH JKENYIOUHO-KUIIETHOTO
TpaKTa MPUBOJAUT K TPAHCIOKAIUU KUIIEUHOW MUK-
POMIOPBHI U FHTOTOKCHHA, UTO MOXKET 3aITyCTUTD CETI-
TUYECKUH TTpoIiecc.

MesoTesnaabHblii TOKPOB HA TPAHUIIE «KPOBH-
OprolivHay SIBJSETCS BapUAHTOM THCTOTEMaTHdec-
Koro Gapbepa. HapyieHue pery/siimn MUKPOITPKY -
JIATOPHOTO KPOBOOOpAIEHNST TIPU  BOCHAJEHUU
MIPOUCXO/IUT B KATUJIISIPHBIX dHAOTEHOIUTaX. [Ipn
pazsutun CBO paccrpoiicTBo nepdysnn n oxcure-
HAIUU JKEJTY0UHO-KUAIIIEYHOTO TPaKTa BHI3IBAET Ha-

Endotoxin is an inducer of the inflammatory
response. The release of endotoxin occurs when
destruction of bacterial walls occurs. Normally 95%
endotoxin comes out together with the intestinal
contents. The remaining 5% of LPS resorbed and
become the trigger of immune activation [27, 28].

In norm low concentration of endotoxin is pre-
sented in the blood following intake from the gut and
is involved in the regulation of various systems —
endocrine, coagulation, central nervous systems and
especially the immune system. In the blood it is
detected bound to neutrophils in low concentrations
(below 1,0 EU/ml), and is eliminated from the circu-
lation by Kupfer hepatic macrophages system. In
meta-analysis MEDIC performed on 857 patients in
ICU, it was found that the risk of death depends on
the concentration of endotoxin in the blood, and not
on a bacteremia. Endotoxinemia could be found in a
very heterogeneous population of patients in ICU:
almost a half of them had circulating endotoxin lev-
els more than 2 standard deviations above the level
found in healthy volunteers from the control group.
However, in the study group, only 4% had gram-neg-
ative flora inoculated from the blood (John C.
Marshall, Jean-Louis Vincent, etc.). This suggests
that endotoxin itself, regardless of the presence and
amount of gram-negative bacteria in the blood, is
predictive of a high lethality.

Mechanical barrier function disorder of mucous
membranes of gastrointestinal tract leads to translo-
cation of intestinal microflora and endotoxin that
can start sepsis process.

Mesothelial cover on the border of the «blood-
peritoneum» is a variant of blood-tissue barrier.
Dysregulation of microcirculatory blood flow
becomes evident in capillary endothelial cells when
inflammation occurs. When SIR occurs, perfusion
and oxygenation of the gastrointestinal tract disorder
cause alteration of regeneration of epithelial cells'
mucous membrane that leads to enterocytes damage.
Increased permeability of blood-peritoneum barrier
results in translocation of microflora and endotoxin
from the intestine into the bloodstream and lymphat-
ic system. These changes represent a specific feature
of the abdominal sepsis, which distinguishe it from
other mechanisms of sepsis, where bowel dysfunction
is a secondary one. When intra-abdominal foci of
destruction/infection take place, circulatory and
motor-evacuation function disorders develop much
more frequently than in other infectious foci localiza-
tions. Therefore, translocation mechanism is of par-
ticular importance and sometimes acquires indepen-
dent significance in patients with acute surgical
diseases of the abdominal cavity [29—31].
Penetrating through the lymph collectors in the por-
tal vein system and the systemic circulation, gram-
negative microorganisms and endotoxemia become
trigger factors of abdominal sepsis [32, 33, 34].
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pYIIeHrEe pereHeparuy SIMUTENUOIUTOB CIU3UCTOM
000JI0YKH, U4TO BeJET K MOBPEKIEHUIO SHTEPOIIUTOB.
B pesysibrate M3aMeHEHUS TTPOHUIIAEMOCTU HHTEPO-
reMaTHYecKoOTo Gapbepa MPOUCXOIAUT TPAHCIOKAIIHS
MUKPO(MJIOPHI U HHAOTOKCHHA W3 TTPOCBETa KUIIEY-
HUKa B KPOBEHOCHYIO U JUMMATUIECKYIO CUCTEMBI.
ITo sBJstercs crerupraeckoit yeproit AC, 4To oT-
JINYaeT ero OT CeTcuca APYTUX MEXaHW3MOB Pa3BU-
THsI, TPU KOTOPBIX HapylieHue (GyHKIIUN KUITKA HO-
CUT BTOPWYHBINA  XapakTep. Ilpwm Hamuyuwm
MHTPaabIOMUHAIBHOTO OvYara JeCTPYKIK/MH(EK-
[[UF PacCTPOMCTBA KPOBOOOPAIEHUsST U MOTOPHO-
9BAaKyaTOPHOW (DYHKIIUN KHUINEYHUKA PAa3BUBAIOTCS
3HAYUTEITHHO Yallle, YeM MPU MH(PEKITMOHHBIX OYarax
WHOU Jokamm3aruu. [loaTroMy MeXaHNU3M TPaHCIOKa-
UK ¥MeeT 0coboe 3HaUeHMe y OOJIBHBIX ¢ OCTPBIMU
XUPYPrUuYecKUMU 3a060/I€BAaHUSIMU OPIOIITHOI M0JI0C-
TH W TOPOU MPHOOPETaeT CaMOCTOSATEIbHOE 3HAUe-
nue [29—31]. Ilponukasa uepe3 numparuyeckue
KOJITTEKTOPBI ¥ CUCTEMY ITOPTAJIbHOI BEHBI B CUCTEM-
HBI KPOBOTOK, TPaMOOTPHIIATEIbHbIE MHKPOOpTa-
HU3MBI U 9HJIOTOKCUHEMUST CTAHOBSITCS TPUTTEPHDI-
mu pakropamu AC [32—34].

[TaTorennoe neiicTBIE 9HIOTOKCUHEMUN PeasTi-
3yeTcs Kak 3a cueT MPsSIMOTO MOBPEKIAroNIero ahdex-
Ta, TaK U OMOCPE/IOBAHHO Yepe3 KJIETOUHbIE U Me/ra-
TOpHBIE cucTeMbl. [IpsiMoe TOKcudyeckoe JelicTBHe
HH/IOTOKCHH OKA3bIBAET Ha AH/IOTEJIHI COCYIOB, B TOM
yrcie CHHYCOUIBI IeyeHr. V30BITOK 9HIOTOKCHHA
CBSI3BIBAETCS C MOJUMOPGhHOSIIEPHBIMU JICHKOIINTA-
MU U TIOCTYIAeT B MeYeHb. B yCcI0BUSIX aKTUBU3AINN
KaCKaJIOB apaxu/IOHOBOH KUCJIOTHI U WHTEHCHBHOTO
IIUTOKMHOKMHE32 TIOBPEXKAAIOTCS TeNaTonuThl. Kom-
TIJIEKCHI TOJIMMOP(HOSIIEPHBIX JIEHKOIIUTOB € JHJIO-
TOKCHHOM TIOCTYTIAIOT B JKEJIYHbIE KalUJUISPhI, TIE,
CBSI3BIBASICh C JKEMYHBIMU KUCTOTaMU, (HOPMUPYIOT
HOBbIE TOKCUYHbIE arJIOMEPaThl M BHOBb MMOCTYTIAIOT B
KPOBb U [T€UY€Hb, 3aMbIKasi TOPOYHBI KpyT. PazBuBaio-
nIasicsi eYeHOYHAsT HeJIOCTaTOYHOCTD TIPUBOIUT K Ha-
PYIIEHUIO €CTECTBEHHON JIETOKCUKAITIMY U 3HAYUTETh-
HO YXYZIIIIAeT MPOTHO3.

[TpsiMoe moBpeskaaoliee AeiicTBIE SHIOTOKCH-
Ha Ha 9HJIOTETMATbHbBIE KJIETKU JIEKUT B OCHOBE M-
KPOILUPKYJISATOPHBIX Hapyenwit [35, 36, 47]. [lato-
reHeTuYeckrue  MEeXaHU3Mbl, TPUBOJLIINE K
MUKPOIUPKYIATOPHON AMCHYHKIINHU, BKJIIOYAIOT:
pacrpoCcTpaHeHHOe IHAOTEIUAIBLHO-KIETOUHOE T10-
BpEeXKIEHNE, aKTUBAIIMIO KOATYJISIIMOHHOTO KacKaja
U yrHereHue (GUOPUHOJIN3A, MUKPOIMPKYJISATOPHO-
MUTOXOHIPUAIBHBIN TUCTPECC-CUHIPOM, TUTTOKCHUIO.
It GakToOpHl Kak B OTAETHHOCTH, TaK U B PA3JIMU-
HBIX COUETAHUSX, SBJSIOTCS ONPENESIONIMA B Pa3-
sutuu IIOH npu cencuce [41—43]. dunoresnans-
HbIe KJIETKUA B 3aBUCUMOCTU OT T€MOIMHAMUYECKIX,
MeTabOoIMYeCKUX W APYIUX PEryJIUPYIOIUX CUTHA-
JIOB M3MEHSIOT apTePHUOJISPHBINA TIaAKOMBITIICUHBIHI
TOHYC U KallMJJITPHOE HATIOJTHEHUE, a TAKKe KOHTPO-
JUPYIOT KOAryJSaIuio W UMMYHHYIO (yHKIno. B

Pathogenic action of endotoxemia is imple-
mented through both direct damaging effect and
indirectly via cellular and mediator systems
Endotoxin exerts direct toxic effect on the vascular
endothelium including the liver sinusoids. Excess of
endotoxin binds to polymorphonuclear leukocytes
(PMNL) and enter the liver. Hepatocytes becomes
damaged due to activation of arachidonic acid cas-
cade and intensive cytokine secretion. PMNL armed
with with endotoxin complexes enter the bile capil-
laries, bind to bile acids, form new toxic agglomer-
ates and again enter the blood and liver, closing the
vicious circle. The developing liver failure leads to
disruption of natural detoxification and significantly
worsens the prognosis.

Direct damaging effect of endotoxin on
endothelial cells underlies microcirculatory disfunc-
tions [35—37]. The pathogenetic mechanisms lead-
ing to microcirculatory dysfunction include: wide-
spread endothelial cell damage, the activation of the
coagulation cascade and the inhibition of fibrinoly-
sis, mitochondrial distress, hypoxia [38—40]. All
these factors are crucial for the development of mul-
tiple organ failure in sepsis [41—43]. Endothelial
cells according to the hemodynamic, metabolic and
other regulatory signals change arteriolar muscle
tone and capillary filling and control coagulation and
immune function. Normally, the anticoagulant and
antithrombotic activity of endothelium dominates
over its procoagulant properties. Endotoxin inhibits
anticoagulant potential that promotes intravascular
coagulation and thrombus formation in the
microvasculature. As a result, the circulatory hypox-
ia, ischemia and organ dysfunction is developing.
[44, 45]. Activation of the coagulation cascade by
endotoxin via Hageman factor leads to bradykinin
production that is a powerful vasodilator increasing
the permeability of the endothelium. Extravasation
of fluid and tissue edema develops and gel matrix
within the interstitial space swells and results in
alterations of diffusion of oxygen and metabolites.
«Capillary leak» leads to hypovolemia, oxygen trans-
port disruption and hypoperfusion of tissue with
accumulation of metabolic products and rapid for-
mation of multiple organ dysfunction.

Endotoxin interacts with a specific membrane
macrophages receptor, which leads to overproduc-
tion of cytokines and other sepsis mediatorsuction:
components of complement, arachidonic acid
metabolites, platelet activating factors, endothelin,
oxygen radicals, nitric oxide [46, 47]. LPS-binding
protein transports endotoxin and promotes its recog-
nition by the cell via receptor CD14, TLR4, and pro-
tein MD2. The SIR results in generalized, uncon-
trolled production of proinflammatory cytokines
with multiple distant and paracrine effects synthe-
sized by macrophages [48—50]. They implement the
effect and regulatory functions in the immune
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HOPME aHTHUKOATYJISTHTHAs ¥ aHTUTPOMOOTHYECKast
AKTUBHOCTD HHAOTENUS IPe0bIaiaeT HaJl eT0 TTPOKOa-
TYJSTHTHBIME cBolicTBamu. [lon meficTBueM aHAOTOK-
CUHA yTHETAeTCST aHTUKOATYJISTHTHBIN TIOTEHITUAI, 9TO
CIIOCOOCTBYET PasBUTHIO BHYTPHCOCYIUCTON Koary-
JiAn 1 (OPMUPOBAHUIO TPOMOOB B MHKPOCOCY/IAX.
B pesysbraTe nieMun pasBUBaeTCs MUPKYJISATOPHAS
TUIIOKCHUST ¥ OpraHHble paccTpoiictsa [44, 45]. Aktu-
Balusl 9HJ0TOKCUHOM KOaryJIILIMOHHOIO KacKajia ye-
pe3 daxrop Xaremana BefieT K MPOAYKIMH GPaIuKi-
HUHA — MOIITHOTO Ba30/INJIaTATOPA, YBEJTMUYNBAIOIIETO
IIPOHUIIAEMOCTD dH0Tesns. Pa3BuBaercs sKkcTpaBa-
3aIus SKUJKOCTU U TKAHEBBIN OTEK, MPU 9TOM Te€Jib-
MaTPUKC MHTEPCTUIIMABHOTO IPOCTPAHCTBA HabyXa-
et, Hapymas anhys3nio MeTaboIUTOB U KUCIOPO/IA.
«Karmunnspaast yreuka» MPUBOAUT K THUTIOBOJIEMHUH,
HAPYIIEHUTO TPAHCTIOPTA KUCAOPOAA 1 YCyTyOIeHHIO
TKaHeBOU ruronep@ysnn ¢ HaKOIJIeHNeM TTPOYKTOB
obMmeHa 1 ObicTpbiM (hopmupoBarrem ITOH.
IDHJOTOKCUH B3auMo/ieiicTByer co crienuduye-
CKUM MeMOpaHHBIM PEIenTOPOM Makpodaros, uTo
MIPUBOJIAT K TUTIEPTIPOAYKIINH ITATOKUHOB W IPYTUX
MeZIMATOPOB CETICHCa: KOMILTEMEHTa, MeTabOJNTOB
apaxuIOHOBOM KMCIOTHI, (DAKTOPA aKTUBAIIUU TPOM-
GOIMTOB, PHAOTEIMHOB, KUCIOPOAHBIX PaJUKATIOB,
okcnaa asora [46, 47]. LPS-csasbiBaromuii 6e10K
SIBJISIETCST TEPEHOCYNKOM 9HIOTOKCHHA U CITOCOGCT-
ByeT ero pacllo3HaBaHUIO KJIETKOH € IIOMOIIBIO pe-
renropoB CD14, TLR4, u 6esika MD2. OcHoBy na-
toreneza CBO cocraBisger renepaau3oBanHas
HEKOHTpOJIUpYeMas IIPOAYKILUS IIPOBOCHAIUTENb-
HBIX IIUTOKUHOB [48—50], mpeacTaBiastomux coboit
MENTUIBI ¢ MHOKECTBEHHBIMU TIaPAKPUHHBIMU U
JIUCTAHITMOHHBIMU 2 heKTaMu, CHHTe3UpyeMble Ma-
kpodaramu. Oun peanusyioT 3 GeKTOpHbIE U Pery-
JISTOPHBIE (DYHKIUK TTPU UMMYHHOM oTBeTe. [{uTo-
KHHBI  omocpeayioT cBou  ahdeKTh  4epes
WH/IUBU/IyaJIbHBIE TTOBEPXHOCTHBIE PEIENTOPbI KJie-
TOK. BOJIBIIMHCTBO IMUTOKUHOB UMEIOT TJIEHOTPOTI-
HYI0 aKTUBHOCTbD U MIPOSBJISIOT OGUOJOTHYECKOe Jeii-
CTBHWE Ha MHOKECTBE KJIeTOK-MUIIeHel. KitoueBbie
MeIMaTopbl BocmaauTespHoro kackama — TNF-«,
unrepaeiikun-14 (1L-13), unreprueiikuu-6 (IL-6),
nnaTepsieknH-8 (IL-8). ITo mepBuyHbIe MeIUATOPBI
CBO, noBbIlienre ypoBHSI KOTOPBIX TOBOPUT O BbI-
PAKEHHOW CTUMYJISIIIUA UMMYHHbBIX KJI€TOK [51, 52].
Poct ornomenust 1L-18/TNF-a no 10 u Bblie, cHu-
skenne aktuBHocTH C3 1 C4 dpakinii KOMILIeMeH-
Ta, HU3KUN ypoBeHb IgG CBUAETENBCTBYIOT 00 UM-
MYHOJETIPECCUN ¥ SBJSIIOTCST TTPOTHOCTUYECKUMU
¢axropamn seramprOocTU. [Ipn smokampbHOM BOCHa-
JIEHUU TTUTOKUHBI TIPOSIBJISIOT CBOE JleficTBUE TIpe-
UMYIIECTBEHHO B MpejieiaX TOH TKaHW WJIN OPraHa, B
KOTOPBIX OHU mpoayupytorcst |53, 54]. Hurokunot
HUMEIOT MIMPOKUU CIIEKTP OHOJOTHYECKOro IencT-
BUsI, UTO MPOSIBJISIETCS] B MHOTOOOPa3HBIX M3MEHEHM-
SIX MeTaboM3Ma, TEMOTI093a, CBOMCTB COCYANUCTOMN
cTeHKH, (DYHKIIUU PETYJISITOPHBIX crcTeM [55, 56].

response. Cytokines mediate their effects via cell sur-
face receptors. Most cytokines have pleiotropic
activity and exhibit biological effects on a variety of
target cells. Key mediators of the inflammatory cas-
cade include TNF-«, interleukin-13 (IL-1p), inter-
leukin-6 (IL-6), Interleukin-8 (IL-8). Cytokines are
primary mediators of the SIR and increased levels of
cytokines in blood demonstrate stimulation of
immune system cells [51, 52]. IL-13/TNF-¢ ratio is
increased to 10 or higher, C3 and C4 complement
component activities are decreased, low levels of IgG
are evidence of immunosuppression. All these fea-
tures are predictors of mortality. In a local inflamma-
tory site, the cytokines exert their effects limited to
tissue or organ, in which they are produced [53, 54].
Cytokines have a wide range of biological actions,
which manifest itself by diverse metabolic changes,
hematopoiesis, properties of the vascular wall, func-
tions of regulatory systems [55, 56].

When overproduction of cytokines and other
mediators occurs, their destructive effects begin to
dominate. When there is an imbalanced SIR pro- and
anti-inflammatory mediators cooperation, the
release of a large number of pro-inflammatory
cytokines («cytokine storm») is initiated followed
by, the increase of anti-inflammatory cytokines.
Compensatory anti-inflammatory response develops,
combined with the depletion of pro- and anti-
inflammatory mechanisms («immune paralysis»).
Increased endotoxinemia and inflammatory media-
tors cause disorders of systemic hemodynamics by
direct myocardial depression and vasoplegia [57].

Severe sepsis with tissue hypoperfusion mani-
fests by septic shock. Nitric oxide (NO), which is a
universal regulator of cell and tissue metabolism, pos-
sess a leading cause of vascular insufficiency [58—60].
When increased concentrations of endotoxin in the
blood occur, macrophages produce NO and reactive
oxygen species (ROS), which alters the DNA encod-
ing the mitochondrial respiratory chain and the
Krebs cycle enzymes. As a result, the reparation and
replication of nucleic acids is impaired uncoupling
mitochondrial oxidation and phosphorylation and
inhibiting aerobic glycolysis. The toxic NO and
supeoxide anion as ROS component form peroxyni-
trite, which reduces the activity of ribonucleotide
reductase, and initiates apoptosis. NO is the cause of
refractory vasopressor effects of catecholamines. Tts
concentration in sepsis correlates with systemic vas-
cular resistance [61, 62]. The release of a large
amount of NO causes vasodilation, decreased venous
return due to the veins expansion, cardiac output
reducing and opening blood flow shunt [63, 64]. As a
result, oxygen delivery reduction leads to circulatory
hypoxia and metabolic acidosis. When full circula-
tion of the capillary network turn off, shock refracto-
ry to vasopressors and infusion therapy is developing
[65, 66]. At the final stage of shock due to hypoxia
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[Tpu TMTIEPTIPOLYKITUY ITATOKUHOB U JIPYTHX Me-
JINATOPOB WX IECTPYKTUBHBIE A(D(PEKThI HAUNHAIOT JI0-
mutnpoBark. [Ipy CBO Habmomaercst auchananc
B3aMMOJIENICTBUST TPO- U TIPOTUBOBOCIIATMTETHHBIX
MeINaTOPOB: CHaYaIa IPOUCXOIUT BHIOPOC GOJIBIIIOTO
KOJIMYECTBA TTPOBOCTAJIUTENbHBIX IIUTOKUHOB (<ITH-
TOKUHOBast Oypsi»), a 3aTeM — POCT KOHIIEHTPAIUN
MIPOTUBOBOCIIAJIUTETBHBIX ITUTOKUHOB. Pa3BuBaercs
KOMTIEHCATOPHBII aHTUBOCIIATUTEIBHBIN OTBET, coue-
TATONTUICS C MCTOMIEHNEM TTPO- W MPOTUBOBOCIIAJIH-
TeJTHHBIX MEXaHU3MOB («MMMYHHBIHN Tapajany»). JH-
JIOTOKCUHEMWSI U TUTIEPKOHIIEHTPAIUS MeIuaToOPOB
BOCIAJIEHUsT BBI3BIBAIOT PACCTPOICTBA CUCTEMHOH Te-
MOJIMTHAMUKH 32 CUET TIPSMOI JIeMTpecc MUOKap/ia 1
Ba30IIETHH, [TPU 9TOM BO3MOKHbBI pa3HOOOpa3HbIe Ba-
PHAHTBI TEMOINHAMUYECKOTO TIpocdust [57].

Tsxenplit cericuc ¢ TKaHeBoU runonepdysnei
MIPOSIBJISITCS CENTUYECKUM NIOKOM. B rerese cocy -
CTOI HEJIOCTATOYHOCTU BEAYIIAs POJIb OTBOIUTCS
monookcuay azora (NO) [58—60], koTopsiit sBJsI-
€TCsl YHUBEPCAIBHBIM PETYJISTOPOM KJIETOUHOTO U
TKaHeBOTO MeTabosmama. Makpodaru mpu MOBbI-
NIEHHON KOHIIEHTPAIMY 9HIOTOKCUHA B KPOBH BbI-
pabarbiBaior NO, KOTOpPbIiT HHTHOUPYeT GepMEHTHI
cuaTe3a JIHK, KoOMIOHEHTBI MUTOXOHAPUATBHOMN
JbIXaTebHOI 1enu u nukia KpeGea. B pesynbrare
HapylraeTcs perapanus U perimKaius HyKJIEHHO-
BBIX KHCJIOT, pasobiiaercst okucaeHue 1 (ochopu-
JIUPOBAHUE B MUTOXOHJIPUSIX W YIHETAETCS aspol-
Hblii  raumkosus. Tokcudeckuit  apdexkr NO
YCUTTUBAETCST IEPOKCUHUTPUTOM, KOTOPBII CHUKAET
AKTUBHOCTH PUOOHYKJICOTUAPEAYKTa3bl U WHUIH-
pyert anonto3. NO siBisieTcsl IpUYUHON pedparrep-
HOCTH K Ba3ONPeCcCOPHBIM ahdeKTaM KaTeXoJTaMu-
HOB. ETO KOHIIEHTpAIMS TIPU CeTcrce KOPPeJTupyer
C CHCTEMHBIM COCYIHCTBIM compoTuBieHueMm |61,
62]. BeicBoGoxaenue Goabiioro KoamdectBa NO
BBI3BIBAET BABOIUIATAINIO, CHU)KEHHE BEHO3HOTO
BO3BpaTa 3a CYET PACHIMPEHUS BEH, YMEHbIIeHWe
CEep/IeYHOro BBIOPOCA M OTKPBITHE IIYHTOBOIO KPO-
BoTOKa [63, 64]. B pe3ysibraTe CHUKEHUS TOCTAaBKU
KHUCJIOPOJIa Pa3BUBAETCS ITUPKYJISTOPHAS THTIOKCHS
u MeTabosmueckuit aruo3. [Ipu moTHOM BBIKJIIOUE-
HUW KaIlLISIPHOI CeTH U3 KPOBOOOPAIIlEeH IS PAa3BH-
BaeTcs 10K, peppakTepHbIN K BBEJIEHUIO Ba3oIpec-
copoB u undysmonnoir Tepanuu [65, 66]. Ha
3aKJIIOYUTENBHON CTAIUU TIOKA M3-32 TUIIOKCUM U
MHTOKCUKAIMK Pa3BUBAaeTCs THOENb KJIeTOUHBIX
CTPYKTYp — <«pedpakTepHblii» 10K, (hopmMupyercs
ITOH c ouenb BBICOKOI JleTaTbHOCTBIO [67]. Xapak-
TEPHBIM MOP(MOJIOTHIECKIM TMPU3HAKOM [T BCEX
(hopmM cenTrUecKoro MmoKa sBIASIOTCS AMCCEMUHUPO-
BaHHbBIE BHYTPHCOCYIMCTBIE TPOMOBI B MHKPOCOCY-
JlaX, KOTOPbIe BBI3BIBAIOT HapylleHWe TPOhUKH u
TKaHEBOTO J[bIXaHUs B KU3HEHHO BAKHBIX OPraHax.
[Tepdysuonnble paccTpONCTBA MPOSBJASIOTCS alln-
JI030M, OJIUTYPUEN, HApYIIEHUSIMU CO3HAHUS. Y Ta-
[IUEHTOB, MOJYYAIOIUX Ba30IPECCOPBl WU HHO-

and intoxication destruction of cellular structures
develops — so-called «refractorys shock that leads to
multiorgan dysfunction with a very high mortality
[67]. The characteristic morphological features of all
septic shock forms include disseminated intravascu-
lar clots in the microvasculature, which seriously
alter trophic and tissue respiration in vital organs.
Perfusion disorders are manifested by acidosis, olig-
uria, impaired consciousness. Patients receiving vaso-
pressors or inotropes exhibit perfusion abnormalities
in the absence of hypotension.

To improve the effectiveness of abdominal sep-
sis treatment a trigger of mediator cascade, endotox-
in, must be removed and SIR must be reduced via
decreasing the concentration of pro-inflammatory
mediators to restore microcirculation and prevent
miltiorgan failure [68, 69].

Diagnostics of abdominal sepsis

The success of the patient' treatment occurs
because of correct and in-time recognition of patho-
logical process and its complications [70]. Absence of
specific sepsis biomarkers as well as instability of
molecular manifestation of SIR in blood complicate
diagnosis [71, 72]. Diagnostic search based on a com-
bination of clinical, laboratory, biochemical and bac-
teriological data, taking into account the fact that
there is a dynamic sepsis process and its often sce-
nario usually unpredictable [73].

Criteria for diagnosis and classification of sep-
sis, proposed by R. Bone in 1992 [74], include clini-
cal and laboratory evidence of SIR accompanied by
the following two and / or more signs: temperature>
38°C or <36 ° C; heart rate> 90 per minute; BH >20
min or PaCO, <32 mm Hg; leucocytes >12x10°/ ml
or <4x10° / ml, or immature form >10%.

Recent studies have revealed low sensitivity
and specificity of the classification. Thus, according
to the European Society of Intensive Care (ESICM)
and the Society of critical care medicine (SCCM),
the criteria of ACCP/SCCM do not refer to 71% of
the respondents. This caused a rethinking of their
role in the diagnosis and the search for new criteria.

In 2001 a group of scientists leading by M.
Levy suggested the expansion of a list of sepsis crite-
ria: pyrexia >38,3°C or hypothermia <36°C; Heart
rate >90 per minute (>2 standard deviations from
the normal age level); tachypnea; impaired con-
sciousness; need to support the infusion (>20 ml / kg
for 24 hours); hyperglycemia >7.7 mmol / | in the
absence of diabetes. The following SIR criteria have
been proposed: leukocytosis (>12x10°/) or
leukopenia (<4x10°/1); leukocyte shift toward
immature form (>10%) with normal leukocytes;
increased C-reactive protein and procalcitonin con-
tent in plasma (>2 standard deviations from the
norm), and leukocyte intoxication index >4. The
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TPOIHbIE Tpenaparsl, Mnephy3noHHbIe HapYIICHUS
MOTYT WMETbh MECTO U MPU OTCYTCTBUH apTepHah-
HOU TUTIOTEH3UU.

Ilna 6onee apdextusroro jgevenns AC HeoO-
XO/IMMO YCTPAHUTh KaK IyCKOBOH (hakTop menna-
TOPHOTO KacKajla — 9HAO0TOKCHH, TaK 1 OJIOKHPOBATh
CBO — cHU3UTH KOHIEHTPAIMIO TTPOBOCTIATUTEh-
HBIX MEJMATOPOB JI7IST BOCCTAHOBJIEHUS MUKPOIUP-
kymasinnu 1 npenotspanterus [IOH [68, 69].

JInarHocTuKa abJOMHHAJIBHOIO CENCcuca

Yerex neuenist G0ILHOTO 00YCIOBIIEH TTPABILITH-
HOCTBIO ¥ CBOEBPEMEHHOCTBIO PACIIO3HABAHMS MATO-
JIOFMYECKOro Ipolecca 1 ero ocsoxkuenuii [70]. Jua-
THOCTHKY CeICHCca YCJIOKHIET HeZOCTaTOuHas
cnenupUIHOCTh MEIMATOPOB BOCTIAIEHUST KaK MapKe-
POB cerTicrca, a Takke HEYCTOWYMBOCTh MOJIEKYJISP-
HbIx TposiBiiennit CBO Bo BpeMeHN 1 MX HECUHXPOH-
HOCTb 110s1BJIeHus B kpoBH [ 71, 72]. Iuarnocrudeckuii
MOMCK (Ga3npyeTcst Ha COBOKYMHOCTY KIMHUYECKUX,
1abOPATOPHBIX, GUOXUMUYECKHUX U OAKTEPUOJIOTUYEC-
KX JIAHHBIX C YYE€TOM TOTO, YTO CETICUC HTO AUHAMHU-
YeCcKNH IpoIlecc, YacTo Pa3BUBAOIINICS MO HETIPO-
THO3UPYEeMOMY cIieHapuio [73].

B mpenmoxennprx R.Bone B 1992 1. kpuTepusx
JIMArHOCTUKU U KJaccudukanms cerncuca [74] kmm-
HUKo-1aboparopHbiM moaTeep:xaeHueM CBO 6bLio
[IPUHATO HaJIMUKe CJACAYIONMX ABYX U/uiu GoJiee
npu3HakoB: Temmeparypa > 38°C mm < 36°C; HCC
> 90 B mun; Y/[ >20 B8 Mmun uau PaCO, < 32 mm
PT.CT.; JelKonuTel KpoBu > 12X10°/mn manm <
4X10° /M1, win zHespesbie Gopmer >10%.

WccnenoBanust MOCTEIHUX JIET BBISBUJIN HU3-
KYIO0 UYyBCTBUTEJbHOCTb W CHEIM(UIHOCTh YKa3aH-
Holl kaccudurannu. Tak, o gaHHBEIM EBporieiicko-
ro ofmiecTBa CIENUAJUCTOB 10 WHTEHCUBHON
reparn (ESICM) u O6uiecTBa MeUIIMHBI KPUTH-
yecknx coctosiauit  (SCCM), ma Kputepun
ACCP/SCCM mne ccputatorest 71% pecroHgeHTOB.
ITO TOCTY>KUI0 TPUINHON TIePeOCMBICJIEHNS X PO-
JIW B IMArHOCTUKE U TIONCKA HOBBIX KPUTEPHEB .

B 2001 r. rpynioil y4ensIx 10j; pyKOBOACTBOM
M. Levy crmmcok KpUTepHeB Cericrca ObLT PACITPEH:
runieprepmus >38,3°C nmm runorepmust <36°C; HCC
>90 B MuH (>2 cTaHIAPTHBIX OTKJIOHEHWI OT HOPMaJTh-
HOTO BO3PACTHOTO YPOBHS); TAXUITHO?; HAPYIIIEHHUE CO-
3HAHUS, MOTPEOHOCTh B WMH(Y3UOHHON MOMIEPIKKE
(>20 ma/xr 3a 24 u); runepraukemMust >7,7 MMOJb/JT
[P OTCYTCTBUHU caxapHoro auabera. Kpurepusmu
CBO 6bum npegoxkennl Jeiikonuros (>12X10° /1)
nym Jietikonenst (<4X10°/); casur reiikohopMyJIbt B
cropony He3pesbix Gopm (>10%) mpu HOpMATLHOM
COZIEPKAHNT JIEHKOIIUTOB; MOBBITIIEHHOE CO/IEPyKAaHME B
tazMe KpoBu C-peakTHBHOTO GesTka ¥ MPOKATLITHTO-
HUHA (>2 CTaHAPTHBIX OTKJIOHEHUI OT HOPMBI ), a TaK-
JKe JIEMKOIMTAPHOTO WH/IeKCa MHTOKCUKaImn >4. [Ipe-
nMytniectBo pexomenmarmii M. Levy cocrosiio BO

advantage of recommendations by M. Levy and col-
leagues was the introduction of previously missing
markers (C-reactive protein, procalcitonin, hyper-
glycemia, and others) that allowed purposefully nav-
igate the clinical situation, even when the focus of
infection was undetected [75].

Further studies in this area have resulted in
international «Surviving Sepsis Campaign» (2004)
led by a group of experts in intensive care medicine.
The proposed sepsis diagnosis classification differed
from the R. Bone's classification by introducing an
additional criterion of diagnosis — <«bacteremia» —
the presence of viable bacteria in the blood.

In the same year, members of the Russian
Association of Specialists in surgical infections
(RASSI), considered the main international rec-
ommendations for sepsis [ESICM, 2001; SCCM /
SICM / ACCP / ATS / SIS International Sepsis
Definitions Conference, 2001; ISF, 2003], pub-
lished own version of the classification focused on
the clinical manifestations of infection or abjec-
tion, the presence of SIR and laboratory SIR con-
firmation (increase in procalcitonin, C-reactive
protein, interleukins).

One of the gram-negative sepsis markers is
presepsin — circulating protein that is increased
rapidly in blood when sepsis is developing.
Presepsin was first described in 2005 by a group of
researchers from Iwate Medical University (Japan).
A key role in its formation was the activation of
macrophages / monocytes. There is a macrophage
membrane receptor protein, mCD14, which binds
to endotoxin and induces macrophage activation
signal. LPS-binding protein enhances the efficacy
of such binding 100-1000 times. After activation,
mCD14 is detached from the membrane and enters
the circulation (referred to as sCD14). Circulating
sCD14 is currently considered as a marker of mono-
cyte response to the action of endotoxin; improving
the blood sCD14 reflects the severity of inflamma-
tion and correlates with the development of septic
shock. Activating Lysosomal proteases (cathepsin
D etc specifically cleae sCD14 followed by forma-
tion of a subtype sCD14-ST (presepsin). In early
phases of the SIR, the quantitative determining of a
presepsin is considered to be the most sensitive and
specific marker of sepsis, reflecting its dynamics,
severity and outcome [76].

The latest revision of the recommendations of
the international community «Surviving Sepsis
Campaign» was released in 2012. According to the
SSC-2012, sepsis is defined as infection manifested
by SIR whereas septic shock is diagnosed, in addi-
tion, by hypotension refractory to adequate fluid
resuscitation. Severe sepsis is characterized by clini-
cal and laboratory signs of dysfunction of at least one
organ in combination with the lack of tissue perfu-
sion as evidenced by decrease in blood pressure,
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BBEZIEHNN paHee OTCYTCTBYIOMUX MapkepoB (C-peak-
THBHOTO 0OeJIKa, MPOKAIbIIATOHUHA, THIIEPIITUKEMIN 1
1Ip.), TIO3BOJISIONINX IleJIeHAPABIEHHO OPUEHTHUPO-
BaThCSI B KIMHIUYECKO CUTYAINH Jlaske Ha (hOHE HEBbI-
SIBJIEHHOTO O4ara nHgeknuu [75].

[lanbHelimue ncereoBaHNs B JAHHOM HaIlpaB-
JIEHUU TIPUBETU K CO3/IAHUIO MEKYHAPOTHOTO JIBU-
skeHns «Surviving Sepsis Campaign» (2004 r.) Tpy1-
MOW  BEAYNIUX CIEUAJNCTOB B HWHTEHCUBHOM
memuinae. [Ipennosxkennas Kmaccndwukanms nna-
THOCTMKHU CEINChca OTJINYaIach OT Kiaaccupukanum
R. Bone BBezieHreM IOMOTHUTETHHOTO KPUTEPHST TI0-
CTaHOBKHM JIMarHo3a — «OGaKTepUeMUN» — TIPUCYTCT-
BUs KU3HECIIOCOOHBIX OAKTEPUil B KPOBU.

B tom xe roxy unenst Poccuiickoii accorpanum
CIENUATUCTOB 10 XUPYPTrUYECKUM HH(PEKIHAM
(PACXW), paccMoTpeB OCHOBHBIE MEK/yHAPOIHBIE
pexoMmenzauuu 1o cencucy [ESICM, 2001;
SCCM/SICM/ACCP/ATS/SIS International
Sepsis Definitions Conference, 2001; ISE, 2003],
ory6IMKOBaI COOCTBEHHBIN BapUAHT KJaccudura-
IIUU, B KOTOPOM C(POKYCUPOBAHO BHUMAHUE HA KJIH-
HUYECKUX MPOSBICHUSAX UH(EKIINN WU BbIIETEHUN
Bo3Oymuresst, Haanunun CBO u maGopaTtopHOM Mmoji-
tBepxkaernu CBO (ToBbIIeHne ypOBHSI TTPOKAb-
uroHuna, C-peakTUBHOro OeJiKa, UHTEPIeHKIHOB ).

OHVM 13 MapKePOB rPaMOTPUIIATEILHOTO CeTl-
crica SIBJISIETCS TPECEIICUH — IUPKYJIUPYIONuii Ge-
JIOK, KOHIIEHTPAIINST KOTOPOTO B KPOBU OBICTPO BO3pa-
CTaeT MPHU PasBUTUHU celcuca. BrepBbie OH ObLI
ornmcan B 2005 1. rpy1moi uccaenosareseii uz Memau-
nuHCcKoro yHuBepcutera VMBara (Anonms). Kmoue-
BYIO POJIb B €r0 00pa30BaHUU UTPAET aKTUBAIIMS MaK-
podaros/mononnToB. Ha  uUx  moBepxHOCTH
pacHoioxKeH MeMOpaHHbBIH peIenTopHbLil  6eoK
mCD14, KoTopbIli cOeTUHSIETCS ¢ 9HAOTOKCUHHOM U
BKJIIOUAET CUTHAJ akTUBaImu Makpodaros. LPS-cBs-
3BIBAOIIII GEJIOK TTOBbIIIAET 3(h(HEKTUBHOCTD TAKOTO
ceasbpiBanus B 100—1000 pas. [Tocsre aktuBarmm Mak-
podaros mCD14 orcoegunsercs ot MeMOpaHbl U Bbl-
XOIAWUT B HUPKyJsiiuio (o6osHavaercst kak sCD14).
Hupkyaupytonmii sSCD14 — mapkep oTBeTa MOHOITN-
TOB Ha JIEMCTBUE SHOTOKCUHA; MMOBBIIIEHUE YPOBHS
sCD14 B kpoBU OTpaKaeT TSKECTh BOCHATIEHUS U
KOPpEJNUPYeT ¢ Pa3BUTHEM CENTUYECKOTO IMOKa. AK-
TUBUPYETCS (HharomuTo3 ¢ TOMOIIBIO JIM30COMATBLHBIX
nporenHas (KatericH D 1 zip.), ocHOBHasT (DyHKITHS
KOTOPBIX COCTOUT B CIIEIU(UIECKOM pacIieryieHN
sCD14 ¢ o6pasosanmem cybruna sSCD14-ST, koTopbiit
u ssisgetcs npecencmHoM. Ha pamamx dazax CBO
[IPECENCHH CYMTAETCsl HanboJiee YyBCTBUTEIbHBIM U
crenuhUIHBIM MAPKEPOM CETICUCA, OTPAKAIOTITUM €TO
JIMTHAMUKY, TSKECTh COCTOSTHUST U MCXO/IbI [76].

[Tocemunii mepecMOTp peKOMEeHIAINI MeK/TY-
HapogHOTO  coobmiectBa  «Surviving — Sepsis
Campaigns» soien B 2012 rogy. B coorBerctBuu ¢
SSC-2012 cemncuc ompenesien kKak WHMEKITUS € TIPO-
aeaenusivu CBO B Buzie oprannoil nuchyHKIAN

increased lactate, the development of oliguria or
encephalopathy [77].

Septic foci can be primary (at the entrance
gate), and secondary (metastatic foci). They need to
be identified and where possible to be sanitized with
a mandatory microbiological examination of the
obtained material. Verification of the infectious focus
should be carried out by all possible methods: com-
puted tomography, magnetic resonance imaging,
ultrasound diagnostic methods, microcirculation
evaluation buy endoscopy and by various kinds of
biopsy, angiography, etc. [78, 79].

Alterations of tissue perfusion is an integral
component of sepsis. The increase in blood lactate
concentration indicates an imbalance between the
oxygen supply system and a tissue need in oxygen.
Therefore, the lactate concentration in the blood is
an informative indicator of the adequacy of the labo-
ratory of tissue blood flow and oxygenation, which is
necessary to control the dynamics of [80, 81] .

Microcirculatory disorders in abdominal sepsis
are variable both in their pathogenesis, and clinical
manifestations. Due to the alterations of tissue and
systemic hemodynamics in sepsis it is necessary at
all stages of treatment to monitor carefully the ade-
quacy of tissue perfusion and tissue oxygen satura-
tion and effectiveness of the treatment. Therefore,
the correction of microcirculatory disorders are
needed using rapid assessment of blood flow at the
tissue level and continuous monitoring of tissue per-
fusion. The study of microcirculation in patients
with severe critical illness attracted the attention of
researchers. Poor circulation in the limb microves-
sels may reflect changes in blood flow in the mesen-
teric vessels, and these disorders are correlated with
the severity of the patients with sepsis [82]. Organ
blood flow evaluation can also be carried out based
on data obtained by observing the peripheral tissues
microcirculation using ultrasonic flowmetry. For
example, study by A. A. Kosovski [83] revealed
changes in the functional state of the skin capillaries
patients with diffuse purulent peritonitis complicat-
ed by abdominal sepsis. Study demonstrated that
altered skin microcirculation correlated with the
average value of the changes of the microcirculation
parameters of the small intestine wall. Ultrasound
flowmetry was helpful in evaluating components of
microvascular tone based on the oscillation micro-
circulation amplitude caused by the intensity of the
vessel wall muscular contractions. The method
allowed evaluation of basic parameters of flow: lin-
ear and volumetric rate, the direction of blood flow
in the macro- and microvessels during therapeutic
effects.

Linear and volumetric blood flow indicators
correlate with the severity of the patient's condition.
Bypass indicator increases with the myogenic tone
increase. On the background of normal or reduced
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U/WIA CENTUYECKOTO IMOKA, TO €CTh T'MIIOTEeH3UEH,
pedpakTepHOll K a/leKBaTHON WH(MY3MOHHOI Tepa-
nun. TsoKesblii cercrc XapaKTepuayeTcss HalndueMm
KJIMHUKO-J1a00PAaTOPHBIX TIPU3HAKOB MUCHYHKIIUU
XOTsI OBl OJTHOTO OpPTaHa B COYETAHUHU C HEAOCTATOY-
HOIl TKaHeBON mepdysneli — CHWXEHUEM apTepu-
AJILHOTO JIaBJIEHNS, TIOBBIIIEHNUEM JIAKTATA, PA3BUTH-
eM osiurypun, sHIedasonatun [77].

Centuyeckye 04ard MOryT ObITh TIEPBUYHBIMU
(B 0bs1acTH BXOJHBIX BOPOT), ¥ BTOPHUHBIMK (MeTa-
craTudeckue oTceBbl). VX Heo6X0auMo 0OHAPY KT
U, 10 BO3MOKHOCTH, CAaHHPOBaTh, ¢ 00sI3aTEIbHBIM
MHUKPOOHOJIOTHYECKAM HCCJIEOBAHIEM TOJYYEHHO-
ro MmaTepuasua. Bepudukaius mHbEKITMOHHOTO ouara
JIOJIZKHA TIPOBO/IUTHCS BCEMU BO3MOKHBIMU METO/Ia-
MU: KOMITBIOTEPHOI TOMOTpacduel, MarHUTHO-Pe30-
HAaHCHOHN ToMmorpadueil, yJIbTPa3ByKOBBIMA MeTOIa-
MU JMATHOCTUKHU, HHIOCKOTHUEN, MCCIe0OBAHUEM
MUKPOIUPKYJISAIIH, PA3JINIHBIMU BHIAMU OHOIICHH,
anruorpacdmeii u T. 1. [ 78, 79].

Hapymenne tkaneBoii niepdysnn siBisieTcs: He-
OTHEMJIEMBIM KOMIIOHEHTOM CeTCUca. YBeJInueHue
KOHIIEHTPAIINH JIAKTaTa KPOBU CBUJIETEILCTBYET O Ha-
PYLIEHUN PABHOBECHs MEKLY CHCTEMHBIM obeciieue-
HIIEe KHCIOPOJOM M TOTpeOHOCThIO B HeM. IToatomy
KOHIIEHTPAINS JIaKTaTa B KPOBU SIBJIsieTCs] MH(pOpMa-
THBHBIM JIAOOPATOPHBIM TIOKa3aTeJieM aJeKBATHOCTH
TKAHEBOTO KPOBOCHAOKEHUS M OKCUTEHAITN, KOTOPBII
HEeOOXOIMMO KOHTPOIMPOBaTh B nHamuke [80, 81].

PaccrpoiictBa mukpornupkyJstiinu npu AC pas-
HOOOpa3HbI KaK 110 CBOEMY ITaTOre€He3Y, TAK U 110 KJIH-
HUYECKUM MIPOSBIEHUAM. B cBsI3u ¢ HamIuem Hapy-
IMeHNH TKAaHeBOW M CUCTEMHON TeMOJMHAMUKH TIPU
cericrice HeOOXOANMO Ha BCEX dTallax JeUeHHs TIa-
TEJTHHO KOHTPOJINPOBATE Mepdy3nto TKaHel 1 1ocTa-
TOYHOCTH HACBHIIIEHUST TKaHel KucaopoaoM, addek-
TUBHOCTbH TPOBOAUMOrO JiedeHus. [losTtomy mpu
KOPPEKITMU MUKPOIUPKYJISATOPHBIX HapyIleHUi He-
00XONMBI METOJIbI OIIEPATUBHOIT OIIEHKU COCTOSTHIIS
KPOBOTOKAa HAa TKAaHEBOM YPOBHE W HETPEPBIBHOTO
MOHUTOPWHTA TKaHeBOH mepdysun. M3yuenne Muk-
POLMPKYJISAIUE Y KPUTHYECKH TSIKETBIX OOJbHBIX
JIaBHO TIPUBJIEKaeT BHUMaHue uccienoBateneii. Ha-
pyleHrEe KPOBOOGPAIEHHs] B MUKPOCOCYIaX KOHEY-
HOCTEN MOXKET OTpaKaTh U3MEHEHUS KPOBOTOKA IO
OPBIKEEUHBIM CcOCyAaM, TPUYEM 9TU HapyIIeHUs
KOPPEJTUPYIOT € TSKECTHIO COCTOSHUS OOTBHBIX C
cerrccoM [82]. Onenka opraioro KpoBOToKa Takxke
MOKeT ObITh IPOBEIEHA Ha OCHOBAaHWU JTaHHBIX, 110-
JIY4EHHBIX TIPU U3yYEHUU MUKPOIMPKYJISIINN TIePH-
(hepudeckux TKaHEH METOZIOM YIIBTPAa3BYKOBOI (hJI0-
ymerpun. Tak, B paGore A. A. Kocosckux [83]
MIPOBE/ICH AaHAJIN3 U3MEHEHUH (PYHKIIMOHAJIBLHOTO CO-
CTOSTHUST KaITUJIJIIPHOTO PYyCJia KOXKU TIPU PA3JIUTOM
THOWHOM TIEPUTOHNUTE, O0cJI0KkHEHHBIM AC, ¢ KosTmae-
CTBEHHOI oIleHKol ypoBHs Tiepdysuu. Ilokazano,
YTO HAPYIIEHUS MUKPOIUPKYJISIIUN KOKH KOPPEJIH-
PYIOT ¢ U3MEHEHUSIMU CPEHEr0 3HAUYEHUs TTapaMeT-

neurogenic tone most of the blood flow moves to the
nutritional microvasculature level bypass. Timely
effects on the microcirculatory unit can improve the
prognosis of the disease and determine the method of
extracorporeal detoxification in treatment of abdom-
inal sepsis. [84, 85].

Endotoxinemia diagnostics

Endotoxin concentration determination in the
blood quantifies LPS translocation [86]. One of the
endotoxin detecting methods is a limulus amoeba
lysate test (LAL test) based on the hemolymph crus-
tacean Limulus polyphemus ability to coagulate upon
contact with LPS and form a fractal. Necessary coag-
ulation factors are situated in amoebocytes granules —
hemolymph Limulus polyphemus immune cells. Using
amoebocytes lysate the test was developed for the
quantitative endotoxin determination.

In the laboratory, the endotoxin content is
determined photometrically. The presence of endo-
toxemia and its level correlate with clinical outcome.
The concentration of endotoxin more than 700
pg/ml is associated with the development of shock
[87]. LAL test provides high sensitivity and speci-
ficity values for endotoxin of gram-negative bacteria,
although it does not identify specific pathogens,
however, confirms the presence of bacteria or their
endotoxins in the environment of the organism.
Clinically, it is important not to define the exact
infectious agent, but to determine its existence and
dynamically assess the endotoxemia level. Fast and
reliable identification of Gram-negative infection
allows to perform early treatment and determine the
tactics. Advantages of this test are also in relative
simplicity of analysis, low cost, reliability and
obtaining speed results, high sensitivity and speci-
ficity to gram-negative bacteria endotoxin [88].

Another way to detect endotoxin in blood is a
gel-clot test that is semi-quantitative but requires no
special equipment. A positive reaction is considered
when the dense gel at the bottom of the test tube
does not collapse under its turning to 180 °. It means
that the concentration of endotoxin in the sample is
greater or equal to the sensitivity of LAL reagent
used. The reaction is considered as negative when
there is no dense gel or destruction of rollover, and it
means that the endotoxin concentration is below the
sensitivity of LAL reagent [89].

Endotoxin Activity Assay (Endotoxin
Activity Assay — EAA), is a quantitative method
with a high sensitivity. EAA basic reagents are anti-
endotoxine IgM antibodies. If endotoxin exists in
the blood sample, it binds the antibodies, after that
the complex is recognized by the complementary
receptors and is absorbed by neutrophils. The
amount of emitted light is proportional to endotox-
in in the blood sample [90].
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pa MUKPOIMPKY SN CTEHKN TOHKOW KUTITKHU. YJIbT-
pa3ByKoBast (hJiyoMeTpusi TIO3BOJISIET OIEHUTH KOM-
MMOHEHTBI TOHYCA MUKPOCOCY/ZIOB Ha OCHOBE aMILJIH-
TYyAbl KoJeGaHUH MHUKPOKPOBOTOKA, KOTOPBIE
00yCJIOBJICHBI WHTEHCHUBHOCTBIO COKPAIEHUH MbI-
NIEYHON CTEHKU COCY/Ia U TUaMETPOM IPOCBETA COCY-
JI0B. MeTo/1 TI03BOJISIET MCCIeIoBaTh OCHOBHBIE TTa-
paMeTpbl KPOBOTOKa: JIMHEIHYID U OOBEMHYIO
CKOPOCTH, HaIlpaBJieHNEe TOKA KPOBU B MaKPO- M M-
KpOcocylaX HEIOCPEICTBEHHO BO BpeMsl JiedeOHOTO
BO3/IEHICTBUSI.

IMokazaren JUHEHONW 1 0OBEMHON CKOPOCTEl
KPOBOTOKA KOPPEJIUPYIOT C TSLKECTHIo cocTostHus. [1o-
Kazaresb NIYHTUPOBAHWS YBEJTMUUBAETCS TIPU TTOBbI-
IIeHu MuoreHHoro Toryca. Ha ¢one HOpMabHOTO
WM TIOHVKEHHOTO HEHPOTeHHOro TOHyca OGoJIbIiast
YacTh KPOBOTOKA JBHKETCSI B 00XOJ HYTPUTHBHOIO
3BEHA MUKPOIUPKYJISTOPHOTO pycia. CBoeBpeMeHHOe
BO3JIENICTBYE HA MUKPOIMPKYJISITOPHOE 3BEHO MOKET
VJLYYIIUTB TIPOTHO3 3a00JIEBAHUS, & TAKIKE OIPEIETUTh
TOYKY Hayajia TIPUMEHEHWS METOJI0B HKCTPAKOPIIO-
pasbroit netokcukarnuu B tedenun AC [84, 85].

MeTOIHJI JAHATrHOCTUKH dHAOTOKCHUHEMHHU

Ornpeniesienrie KOHIIEHTPAITMU HIOTOKCHHA B
KPOBH TTO3BOJISIET KOJIMIECTBEHHO OIEHUTD TPAHCJIO-
Karuio Jumnornoancaxapuia [86].

OpH U3 METOI0B OOHAPYIKEHMST SHIOTOKCHHA —
JIUMYJIIOC aMeGOIUTHBIN nusaTHbl TecT (JIAJI-
TECT), OCHOBAHHBIA Ha CIIOCOOHOCTU TeMOJUMQBLI
pauka Limulus polyphemus xoaryiauposaTh mnpu
kontakre ¢ JITIC ¢ o6pasosanuem dpaxranos. Heob-
XOAMMbIE JIJIST aKTUBAIUU CBEPTHIBAHUS (DAKTOPBI
HAXOMAATCS B TpaHyJax aMeOOIUTOB — MMMYHHbBIX
kietok remosmMgsbr Limulus polyphemus. C mpume-
HeHUeM Jin3ata aMeGOIUTOB ObLT paspaboTaH TeCT
JUTST KOJTMUECTBEHHOTO OTIPEIeJIEHUST HIOTOKCHHA.

B srabopatopuu comeprkaHiie SHIOTOKCHHA OIl-
penessieTcs hotromerpuyecku. Hammame sHI0TOKCH-
HEMUU U ee YPOBEHb KOPPETUPYIOT € KITMHUYECKUM
ucxogoM. Konnenrpauus sngorokcuna 6osee 700
IIT/MJT acCOLMUPYeTCst ¢ pasBuTeM Imoka [87]. O6-
JIaJiasi BBICOKOH UYyBCTBUTEIBHOCTHIO U CIEIUpUY-
HOCTBIO TI0 OTHONIEHUIO K 9HIOTOKCHHAM TPaMOTPH-
narejabHbix Oakrtepuii, JIAJI-Tect, Xord u He
MO3BOJISIET UAECHTU(DUIIUPOBATH KOHKPETHOTO BO30Y-
JaTesist 3a00JIeBaHKs, OJHAKO IOATBEPIKIAET MPH-
cyTcTBUE OaKTEPU WM MX 9HAOTOKCUHOB BO BHYT-
peHHell cpejie opranu3Ma. KiMHUYECKH BajKHO He
CTOJIBKO TOYHOE OIpe/esieHrne Bo30yanTesst nHpek-
IIUU, CKOJTBKO yCTaHOBJIEHUE (haKTa ee CyIeCcTBOBa-
HUS W IMTHAMWYECKOM OTIEHKN YPOBHS 9HIOTOKCUHE-
MuM. DwicTpas u  HajexHas WUACHTUDUKAIIS
TPaMOTPUIATETHHON MH(EKIINH TO3BOJIIET CBOEBPe-
MEHHO HAyaTh JiedeHUe U OINpPeNeUTh €ro TaKTHKY.
[IpemmytiecTBa 9TOTO TECTA TAKKE B OTHOCUTETTHHOMN
IIPOCTOTE AHAJN3a, HEBBICOKON CTOMMOCTH, HaJeXK-

Endotoxin can be detected in blood only dur-
ing a brief period. [91]. Determination of endotoxin
concentration in plasma can be an early indicator of
gram-negative sepsis, whereas a negative test does
not exclude that endotoxin has already shown its
effect.

Extracorporeal treatment
of abdominal sepsis

Treatment of sepsis includes sanitation of surgi-
cal foci of infection and antimicrobial chemotherapy.
Competent surgical approach is a key element of
massive endotoxin aggression [92, 93].

The use of antibiotics in the first hour after the
hypotension onset is associated with survival in
79.9% cases. Every hour of antibiotic therapy delay
during the first 6 h increases the mortality rate to
7.6%. Time of the antibiotic application is the most
powerful predictor of outcome [106—108].
Bactericidal antibiotics cause lysis of the microor-
ganisms, increases the concentration of endotoxin in
the blood. The phenomenon of rising the endotoxin
concentration after antibiotic action has been dis-
covered by experimental studies in vivo. Successful
treatment of sepsis involves not only the elimination
of the bacteria themselves, but also the elimination of
endotoxemia. Antibiotic-induced release of addi-
tional bacterial endotoxins can trigger the develop-
ment of endotoxin shock [94, 95]. In this case, it
seems appropriate to conduct urgent endotoxin
hemosorption.

Thus, understanding pathophysiology of sepsis
determins the need in extracorporeal detoxification
[96, 97]. SIR mediators, eicosanoids, complement
components, and kallikrein-kinin system are detoxi-
fication targets that is especially important when
natural liver-renal clearance is reduced due to multi-
organ dysfunction. Extracorporeal methods allows
to eliminate and reduce the concentration of endo-
toxin and SIR mediators [98, 99]. Extracorporeal
treatment of sepsis can be divided into selective and
nonselective one.

Conventional low molecular weight substances
boundary is 500 Da. These include urea, creatinine,
electrolytes, glucose, amino acids molecules.
Hemodialysis application bases on substances diffu-
sion through the semipermeable membrane. Liquid
excess is removed by pressure gradient. Hemodialysis
(HD) is effective for elimination of uremic toxins,
and its application in abdominal sepsis treatment is
expedient in the case of renal failure [100].

HD can be performed using high flux mem-
brane. For this purpose there are high-flux dialyzers
with a high ultrafiltration coefficient (UC) which
depends on the membrane characteristics and is
equal to water amount crossing membrane per mm
Hg. Art. transmembrane pressure for 1 hour per 1 m?
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HOCTU ¥ OBICTPOTE TOJYUECHUST PE3YJIBTATOB, CIIEIH-
(puaHOCTH W BBICOKON UYBCTBUTEJIHLHOCTU K HHJIO-
TOKCHHAM IpaMOTPHIATEIbHBIX GakTepuii [88].

Jlpyrum crtocoboM 06HAPYKEHUST IHAOTOKCUHA
B KPOBU SIBJISIETCS T€JIb-TPOMO TECT, KOTOPBIN SIBJIsI-
€TCsT TIOJIYKOJMUECTBEHHBIM, OH He TpeGyeT mpuMme-
HEHUs CeNnagIbHoro obopynoBanus. [TogoKuTens-
HOW CUMTAETCS PeakITus, TPU KOTOPOI IJIOTHBIN TeJb
Ha /e MPOOMPKY He Pa3pyIIaeTcs TIPH ee epeBopa-
yuBannu Ha 180°, 9To 03HAUaeT, YTO KOHIIEHTPAITUS
9HIOTOKCUHA B TIPobe GOIbIe WM paBHA YYBCTBHU-
tespHOCTH JIAJI-peakTuBa. OTpuIlaTebHON peak-
IUel TecTa CUNUTAETCS OTCYTCTBHE TIOTHOTO TeJist
WJIN €r0O pas3pylleHne Mpy MepeBopauynBaHnui, 3TO 03-
HAYaeT, YTO KOHIIEHTPAITUS 9HIOTOKCUHA HUKE UyB-
creutesbrocTH JIAJI-peakTuna [89].

Ananus aktuHocTH aHpoToKcHHa (Endotoxin
Activity Assay — EAA), aBisgeTcss KonmyecTBEHHBIM
METOZIOM 1 00JIalaeT BBICOKOH Y4yBCTBUTEIBHOCTHIO.
OcnoBubiM pearerToM EAA sBastorcs aHTHIH/IO-
TOKCHHHbIE aHTUTEIa — UMMYHOTI00y e M. Ecoin
SHIIOTOKCHH TIPUCYTCTBYET B 0Opasiie KPOBH, OH CBsI-
3BIBAETCS AQHTHTEJAMH, TOCJe UYero PacCIO3HAETCs
KOMILJIEMEHTAPHBIMU PEIENTOPaMU U TTOTJIONIAETCS
Hefirpodmramu. KosimyecTBO MCIycKaeMoOro cBeta
MIPOIOPITUOHAIBHO KOJUYECTBY HHIAOTOKCUHA, MPH-
cyTeTByoIero B obpasiie kposu [90].

YacTo 9HAOTOKCHH MOKHO OOHAPYKHUTh B KPO-
BOTOKe JIMIIb B TeyeHue KOpoTkoro Bpemenu. [91].
Ornpenesienrie KOHIIEHTPAIIUN 9HIOTOKCHHA B TIJT1a3-
Me MOKET ObITh PAaHHUM WHAMKATOPOM Das3BUTH
IPaMOTPUIATEJILHOTO CETICHCca, MPU HTOM OTPHIla-
TEJTHHBIN Pe3yJIbTaT TeCTa He MCKII0YAeT, YTO H/IO0-
TOKCHUH Y:Ke ITPOSIBUJI CBOE JICHCTBHE.

IKCTPAKOPIOPAILHOE JIE€UECHHE
a0IOMMHAJIBLHOTO CEICUca

IrtnorporHoe jtedeHre AC BKIIOUaeT XUpypruye-
CKYIO CAHAITIIO OYaroB MH(MEKINI 1 aHTUMUKPOOHYIO
XUMHOTEPAITUIO, TPUYEM TPAMOTHBIA XUPYPrUYECKHil
TIO/IXOT SIBTISIETCST KITIOUEBBIM 3BEHOM B JIMKBHIAITIN
MacCHUBHOM 9H/IOTOKCHHOBON arpeccuu [92, 93].

ITpuMeHeHre aHTUOMOTHKOB B TEUEHHE MIEPBO-
TO Yaca TocJjie PasBUTH THIIOTEH3NN CBSI3aHO C BBI-
SKUBaeMOCTBIO B 79,9%. KaskpIii yac 0TCpOUKH aHTH-
OMOTHUKOTEpAllUM B TeYeHWe TMepBbIXx 6 U
YBeIMIMBAET JIeTaTbHOCTh Ha 7,6%. Bpems mauasma
AHTUOMOTUKOTEPATIMYA — CAMBIH CHUJIBHBINA MPEANK-
top ucxonos [106—108]. BakrepuriuaHbie aHTUOWO-
THUKH, BBI3bIBAST JIU3UC MUKPOOPTAHU3MOB, TPUBOJIST
K YBEJIMIEHUIO KOHI[EHTPAIINN 3HJOTOKCHHA B KPO-
Bu. MeHoMeH BBIOPOCA SHAOTOKCUHOB TI0]] ICHCTBY-
eM aHTUOMOTUKOB YCTAHOBJIEH B MCCJECIOBAHUSIX in
vivo. YcrermHoe JledeHne cercrca MperoaraeT He
TOJILKO SJIUMHUHAINIO CAMUX OaKTepHil, HO M yCTpa-
HeHVe IHAOTOKCHHeMUHU. VHayMpoBaHHbIA aHTH-
OUOTHKaM¥ JIOTIOJTHUTEIbHBIN BBIOPOC GakTeprasib-

of the surface (mL / hr / mmHg / m?). UC charac-
terize membrane permeability for the fluid.
Membranes with UC <10 ml / hour / mmHg / m?
are low-flow, membranes with QA >20 ml / hour /
mmHg / m’ are high-flux. High-flux membranes
usage in HDF mode increases middle molecules
clearance, as demonstrated by F. Maduell [101].

In 1967, Lee W. Henderson et al. [102]
described a new method based on convection that
was later called hemofiltration (HF). Convection is a
transfer of substances dissolved in the filter accord-
ing to the gradient of the hydrostatic fluid pressure
through a semipermeable membrane. Quantitative
expression of convection is screening coefficient that
represents the concentration ratio of removed sub-
stance in the ultrafiltrate to its level in the blood
before hemofilter. Besides azotemia correction, dur-
ing hemofiltration anaphylatoxins (C3a and Cb5a),
pro-inflammatory cytokines (TNF-a¢, IL1, IL6),
myoglobin, parathyroid hormone, lysozyme, crea-
tine, and others are eliminated. In randomized study
of Ronco C. and R. Bellomo [103, 104] it was shown
that the minimum effective substitution rate was 35
ml / h / kg, with increasing survival by removing the
«middle molecules», the substances with a molecular
weight greater than 500 Da. The duration of the pro-
cedure, blood flow and the replacement solution flow
depended on the patients' health, their illness and
the nature of organ dysfunction.

Hemodiafiltration (HDF) combines the princi-
ples of low and medium weight substances diffusion
and convection through a semi-permeable membrane
from the blood into the effluent [105]. While HDF
diffusion and convection occur simultaneously: diffu-
sion decreases the concentration of low molecular
weight compounds that lead to their smaller convec-
tive removal, and convection decreases the rate of
blood flow in the dialyzer, and hence the driving force
for diffusion. Diffusion transportation requires the
dialysis fluid presence flowing through the dialyzer in
the direction opposite to blood flow [106]. To ensure
the convective transport, a large volume of ultrafil-
tration is required that significantly exceeds the
allowable dehydration. The fluid balance is provided
by replacement of infusion solution before the filter —
pre-dilution and post-dilution. In sepsis treatment
HDF is used to reduce the level of cytokines in the
systemic circulation. C. Ronco in a randomized trial
(n=425) showed a mortality reduction with increas-
ing replacement doses during the prolonged HDFE In
72% patients with septic shock and normo- or hyper-
kinetic hemodynamic profile under the influence of
HDF produced significant improvements in systemic
hemodynamics and oxygen transport. In 58%
patients with acute lung injury improvement in gas
exchange increased with increasing oxygenation
index and decreasing of pulmonary shunt and alveo-
lar-arterial oxygen difference [107].
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HBIX 9HJIOTOKCUHOB MOKET CITPOBOIIMPOBATH Pa3BU-
THE SHIO0TOKCUHOBOTO 1oKa |94, 95]. B atom ciryuae
TIPE/ICTABIISIETCST TIETECO00PA3HBIM HEOTIOKHOE TIPO-
BeJleHre reMOCOPOITNI 9HOTOKCITHA.

TakuM 00pasoM, TIOHUMaHKE MaTO(OU3NOTIOTHN
cercuca orpeessieT HeoOOXOAUMOCTh METOIOB DKC-
TpaxopropanabHOi fetokcukarmu [96, 97]. Mexnaro-
per CBO, mpoaykrsr CITOJI, aiiko3aHOUIBI, KOMIIO-
HEHTHI KOMILJIEMEHTA W KaJJIMKPEMH-KUHIHOBOM
CUCTEMBI SIBJISIIOTCSI MUMIEHBIO [T IETOKCUKAIINH,
4TO 0COOEHHO AKTYaJbHO MPU CHUKEHUU €CTECTBEH-
HOTO TIEYEHOUHO-TIOUYEYHOTO KJMPEHCA B YCJIOBHSIX
I[TOH. Mx nmpuMmeHeHMe TO3BOJIIET 3TUMUHUPOBATH
9H/IOTOKCWH W CHU3UTH KOHIIEHTPAIMIO MEINaTOPOB
CBO [98, 99]. 9xcrpakopriopasbHble METO/IbI Jiede-
HUS CETICHCA MOXKHO PA3/IEIUTD HA CEJIEKTUBHBIE U He-
CEJIEKTUBHBIE.

YcnoBHOI TpaHUIEN BENECTB MO MOJIEKY-
nsgproit maccwr stBiasieTcst 500 /{a. Croma oTHOCST MO-
YEeBUHY, KPEATUHUH, 2JIEKTPOJIUTDI, TJTIOKO3Y, aMIHO-
KUCJIOTHI. [IprMeHeHre reMopiMain3a OCHOBAHO Ha
muddysun BenecTB yepe3 MOJIYITPOHUIIAEMYI0 MEM-
6pany. VI30BITOK SKUIKOCTH YAAJISETCS [0 IPaJUEeHTy
nasyienust. Temonuanus (I/]) addexrusen s smu-
MUHAIUN YPEMUUECKUX TOKCUHOB, TIPUMEHEHWE €TO
npu AC 1esrecoo6pasHO B cilydyae pasBUTHS MMOYeY-
Holl HepocTaTouHOocTH [100].

'/l MOXHO TPOBOIUTD C UCTIOTIH30BAHUEM BbICO-
komoroutbix (high flux) memOpan. [Ijist aToro nmprume-
HSTTIOTCST BBICOKOTIOTOYHBIE TUATTM3ATOPHI C BHICOKMM
koapduimentom yiasrpaduiasrpanmu (KY), xoro-
PhIii 3aBUCUT OT XapaKTEPUCTUK MeMOPaHbl U paBeH
KOJIMYECTBY BOJbI, Iepecekarolieii MeMOpaHy Ha
KasKJ[BIIl MM PT. CT. TPAaHCMEeMOPAHHOTO JaBJIEHUS 32
1 wac na 1 M” ee moBepxuoctu (Mj1/gac/mmHg/m?).
KV xapakrepusyer IPOHUIIAEMOCTh MeMOPaHbI JJIsk
sxuaroctu. Mem6panbl ¢ KY<10 mut/gac/mmHg/m?
SIBJISTIOTCST HU3KOTTOTOYHBIMU (B aHTJIOSI3BIYHON JINTeE-
parype obosHauatorcst kKak low-flux), a MmemOpanbI ¢
K¥>20 mn/gac/mmHg/m’, Boicokomortounsie (high-
flux). WcnonbsoBanue memOpanbl high-flux mpu
I['/1® yBenmuuuBaeT KIUPEHC CPEAHUX MOJIEKYJ, YTO
poJIeMOHCTPUPOBaHHO B uccaenosannn F. Maduell
et al.: crenenb CHUKEHUS 3,-MUKPOTJIOOYJIMHA TOCTIE
TID na mem6panax high flux — 60%, ocie remou-
asnmsa Ha low-flux — 20% [101].

B 1967 rony Lee W. Henderson ¢ coaBropamu
[102] onmcann HOBBIN MeTO/, OCHOBAHHLIN Ha KOH-
BEKIIMH, BIOCTECTBUY HA3BAHHBIN TeMOMIIBTPAIIH-
eit (I'D). Ilox KOHBEKIMEN TTOAPa3yMeBAETCsI MEpe-
HOC cyOCTaHIIUH, PACTBOPEHHBIX B (QUIBTPYIONIEHCS
0 TPAJIMEHTY THIPOCTATUIECKOTO JABIEHUS KUKO-
CTH Yepe3 ToNYIPpoHUIIaeMyto MeMOpany. Kosmuect-
BEHHBIM BbIPasKEHHEM KOHBEKIIHOHHOI CITOCOGHOCTH
SABJIsIeTCS K0A(hhUIMEHT TPOCEnBAHMS, TIPEICTABIIS-
o1l 13 cebst OTHOIIEHWE KOHIEHTPAIUU yIajisie-
MOTO BeIecTBa B yJAbTpaQuUIBTpaTe K €r0 YPOBHIO B
KpoBH 710 reModuiasrpa. [Tomrmo Koppekinn asore-

Increased convective removal of inflammatory
mediators may be performed by enlarging of pore size
of the membrane hemofilter. Membrane permeability
for saluted substances and sieving characteristics are
determined by pore size and a number of limitations
that affect the molecules «dragging» through the
membrane by liquid current. Sieving coefficient is a
ratio of concentrations of the substance in the filtrate
and the blood in the absence of its absorption on the
membrane (values from 0 to 1). Sieving coefficient
value is equal 0.1 representing the cut-off point. In
recent years, the membrane with the SUPER FINE
sieving coefficient (high cut off) become «popular»
in practice. Such membranes are permeable to light
immunoglobulin chains, and therefore can be used in
acute kidney injury treatment (acute renal failure) in
sepsis. Clinical studies deploying high cut-off mem-
branes with increased pore diameter showed their
effectiveness in the removal of medium weight sub-
stances. Study S. Morgera (2006) demonstrated
reduction in vasopressor requirement in the group,
where hemofilters with High Cut-Off membranes
were used (mean dose 31 ml/kg/hour, observation
period 48 hours) [108].

Plasmapheresis (PF) enables to remove sub-
stances with a molecular weight of 50—60 kDa —
circulating immune complexes, immunoglobulins,
clotting factors, and others. The positive PF influ-
ence on hemostasis and rheological blood properties
is the level of fibrinogen reduction, spontaneous
platelet aggregation reduction in combination with
the appearance in the blood fibrin degradation prod-
ucts, which probably serves as a marker of the
microvasculature release [109]. B.G. Stegmayr in a
literature review described the efficacy of PF in sep-
sis and septic shock resulted in improved survival in
patients with sepsis to 70—75%. It should be noted
that during PF not only weight toxic products are
eliminated from the blood, but large molecules that
can penetrate through the membrane, disappeared,
too, demonstrating non-selectivity of the method.
In clinical practice, there are common situations
when large volume of plasma exchange is not possi-
ble since the cardiovascular failure and bacterial
invasion is usually accompanied by vasodilation,
vascular permeability disorders and hemostasis
caused by endotoxemia.

Selective hemosorbtion of endotoxin represents
a pathogenetic treatment. Positive results can be
achieved if the mediator cascade is interrupted from
the beginning, at the stage of endotoxemia, where
the process has not yet taken out of control. It is
known that the weak side of almost all non-selective
sorbents used in the clinical practice is their ability
to absorb, in concert with the desired toxins, other
plasma components. Negative consequences of this
eliminations includes hypoproteinemia, secondary
immunodeficiency, coagulation disorders that is
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MUH, B IIpoliecce TeMOMUIBTPAIINN ATUMITHIUPYIOTCS
anadmrorokcuabl C3a, Cba, MpoBoOCHATUTENIbHbIE
rurokuHbl (TNF-¢, VIJT), MHOTIO0MH, TTApaTTOPMOH,
Ji301mM, KpeatuHbochoknHasza u 1p. B pangomusu-
posatHoMm wuccaenoBanun C. Ronco u R. Bellomo
[103, 104] mokazaHO, YTO MUHUMAJIBHO 3P (PeKTnB-
HOU CKOPOCTBIO 3aMEIIEHUsI SIBJISIETCS 35 MJI/4/KT,
[IPU ATOM TIOBBINIAIACH BBIKUBAEMOCTD 32 CUET y/Ia-
JIEHUST <CPEIHUX MOJIEKYJI» — BEIECTB C MOJIEKYJISIP-
HoH Maccoit 6ostee 500 [Ta. JIuTelbHOCTD TIPOIIELy-
PBI, KPOBOTOK ¥ TIOTOK 3aMeIaioliero pacTBopa
3aBUCEJIH OT TSIKECTH COCTOSTHUS OOJIBHBIX, UX 3200-
JIEBAHMS U XapaKTepa OpraHHON ANChYHKITIN.

Temopmnadunbrpanus (TIMD) coueraer B cebe
MPUHIUTIBL UM HY3UN U KOHBEKITMOHHOTO TTEPEHO-
ca 4epes TOJYIPOHUIIAEMY0 MeMOpaHy HHU3KO- U
CPeIHEMOJIEKYISIPHBIX BENECTB U3 KPOBU B adhdrio-
ent [105]. Bo Bpemsa /1D auddysus u koHBeKIus
MIPOUCXOMAT OMHOBpeMeHHO: MU dy3uss CHUKAET
KOHIIEHTPAINIO HU3KOMOJIEKYJISIPHBIX COETUHEHU,
YTO BeJleT K WX MEHbIIEMY KOHBEKTUBHOMY yjajie-
HUIO, 2 KOHBEKIIUS YMEHBIITAeT CKOPOCTh KPOBOTOKA
B IUAJIN3AaTOPE, U CJEOBATEIHHO, IBIKYILYIO CUITY
1ist gupdysun. TuddysnoHHBIN TpaHCTIOPT TPeby-
€T MPUCYTCTBUS JTUATUBUPYIONIEN KUIKOCTH, TIPO-
TeKalolleil Yepe3 AMATU3ATOP IO HAIPABJIEHUIO,
[IPOTUBOIOJIOKHOMY TOKY KpoBu [106]. [T obGec-
MeyeHnsl KOHBEKTHBHOTO TPaHCIIOPTa HEOOXOAUM
60IbIION 06beM yIbTpapUIBTPAIIIH, CYIECTBEHHO
MIPEBBINAITIN OTMYCTUMYIO JleruapaTanno. ba-
JIAHC JKUAKOCTH obecriedynBaercst MHQpysueir same-
MIATOTIETO PacTBOpa /10 (GUIBTPA — TPEIUIIONUS U
nocsie — noctausonus. [1M mpu cemncuce npume-
HSEeTCS JUISS CHUKEHUSI YPOBHSI IIUTOKUHOB B CHC-
temHoil 1mpkyasmun. C. Ronco B panmommsupo-
BAHHOM HccaeaoBaHnn (n=425) MoKasal CHIKEHIE
CMEPTHOCTU TIPW YBEJIUYEHUU [03bI 3aMEIIEeHUS BO
Bpems npogiaertoil TAM. Y 72% 601bHBIX ¢ CelTH-
YECKUM IMOKOM ¥ HOPMO- WJIU THTIEPKUHETUYECKUM
npodureM reMonHaMuKN o/ BaustHreM /D mo-
JIYIEHO CYIIeCTBEHHOE YJIydllleHWe MoKa3areJei
CHUCTEMHOU TeMOJIMHAMUKHN U TPAHCIIOPTA KUCJIOPO-
na. Y 58% GOJIbHBIX ¢ OCTPHIM TTOBPEKICHUEM JIer-
KX OTMEUYEHO YJIyYllleHHe raso00MeHa ¢ POCTOM
WHJIEKCA OKCHUTEHAINW, YMEHbIIEHUEM BHYTpPHUJE-
TOYHOTO NIYHTA, aJlbBEOJISIPHO-apTEePHATBHON pa3-
HUIIBI 110 Kucaopoy [107].

YBeMunuTh KOHBEKIIMOHHOE y/IaJeHue Me/ua-
TOPOB BOCTIAJIEHUSI MOXHO TIOCPEICTBOM yBeJInde-
HUS pasMepoB Hop B MemOpane remoduasrpa. [Ipo-
HUIIAeMOCTh MEMOPAHbI JIJIsI PACTBOPEHHBIX BEIECTB,
XapaKTEPUCTUKN TTPOCENBAHUS, ONIPENENSIOTCS Pas-
MEPOM TIOP U PSIZIOM OTPAaHUYEHUN, BJIUSIONNX Ha
«IIPOTACKUBaHUE» MOJIEKYJI Yepe3 MeMOPaHy TOKOM
skuakoctu. Koadduiinent mpocenBanust mpeacras-
JisieT co6oi COOTHOIIEHVE KOHIIEHTPAIIUI 9TOTO Be-
necTBa B (OUIBTpaTe W KPOBU, MMPU OTCYTCTBUU €TO
abcopOiuu Ha MemOpane (1 IPUHUMAET 3HAYEHUST OT

highly undesirable for critical illness patients. The
sorbents are designed for the selective endotoxin
removal (Toraymyxin and LPS Adsorber) possess all
the necessary features for an effective and safe treat-
ment of sepsis (high absorption capacity and rate of
sorption, structural stability, compatibility with
blood due to absence of mechanical and chemical
damage of the blood) [110]. Therapeutic effect of
selective hemosorption was demonstrated when
eliminating the endotoxin from circulation and
interstitial sector. The first publications on clinical
use of the sorbent based on polymyxin B appeared in
1994, when H. Aoki and M. Kodama showed the
effectiveness of the sorbent in sepsis treatment with
MODS. Sorbent covalently bonded to chemically-
modified polystyrene and immobilized on a
polypropylene fiber neutralized the biological activi-
ty of endotoxin by binding to lipid A. The side effects
of systemic polymyxin B usage was due to its
nephrotoxicity and neurotoxic effects. In hemoper-
fusion with a sorbent covalently bound polymyxin B
this effect was not observed. LPS Adsorber column
consists of 20 plastic plates on which the special
NAE 27 peptide capable to endotoxin adsorbtion is
immobilized. Significant decrease in blood concen-
trations of endotoxine, inflammation mediators and
hemodynamic improvement during hemosorption
with column Alteco LPS-Adsorber have been repeat-
edly demonstrated [111].

The study EUPHAS [112], devoted to the early
use of selective hemosorption, showed an increase in
mean arterial pressure, decrease in vasopressor usage
and reducion the severity of the multiorgan failure as
demonstrated by SOFA scale. Twenty eight-day mor-
tality was 32% with selective hemosorption and 53%
in the comparison group. A multicenter, placebo-con-
trolled study EUPHRATES, in which the absence of
the SIR was not an exclusion criterion, and the level
of endotoxin in the blood was determined by a EAA-
test, confirmed high efficiency of selective hemosorp-
tion [113]. In a latter study, Cruz D.N. et al. retro-
spectively evaluated 1425 patients from 28 clinical
trials with sepsis of various etiologies. It was noted
that as a result of the selective endotoxin removal the
hemodynamics was normalized, a need in vasopressor
support was reduced and index PaO,/FiO, increased.
In blood values IL-6, IL-10, IL-18, TNF-«, plasmino-
gen activator inhibitor-1, neutrophil elastase, platelet
factor-4, soluble P-selectin and endogenous cannabi-
noids were decreased.

Despite the fact that deploying the selective
endotoxin adsorption is pathogenetically justified,
the isolated elimination of endotoxin from the blood
circulation alone could not lead to complete regres-
sion of the SIR due to continuous circulation of
cytokines [114].

Hense, it is advisable to combine the tech-
niques of extracorporeal detoxification to remove
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0 mo 1). 3navyenue KoaduImeHTa MPOCEUBAHUS =
0,1 HasbiBaeTCcst 00JIACTHIO OTCEeUeHMs. B mocenHme
TOJIBI TIOSIBUJIMCH MEMOPAHbI CO CBEPBBICOKUM KO3(-
durmentom npoceusanust (high cut off). Tlomo6HbIE
MeMOpPaHbl OKa3bIBAIOTCS [TPOHUIAEMBIME JIA5Ke TSt
JIETKUX Tereil MMMYHOTJIO0YJIMHOB, a TIOTOMY HaxXo-
JISIT IPUMEHEHVE TPU JIeYeHUU OCTPOTO TOBPEXIE-
HUS TI0YeK (OCTpPOH TMOYEeUHOH HeIOCTATOUHOCTH)
npu cerncuce. Kiunnueckue wuccienosanust High
Cut-Off memOpaH ¢ yBeJMUYEHHBIM JIHAMETPOM TTOP
nmokazayin uxX 2GHOEKTUBHOCTD B yAAJECHUU CpeHe-
MOJIeKyJIsIpHBIX BenecTB. McenenoBanue S. Morgera
(2006) mPoIEMOHCTPUPOBAJIO YMEHbIIIEHIE MOTPE6-
HOCTU B Ba3OIPECCOPHBIX TIPeraparax B IrpyTile, Te
ucnoabszoBaiuch remoduaprper ¢ High Cut-Off
MemOpanamu  (cpeansia  go3a  3amenleHus 31
MJI/KT/4ac, nepuoj Habaoaenns — 48 gacos) [108].

[Trazmadepes (I1MD) mo3BoIsET YAAIUTH BElle-
cTBa, OOJIafarole MOJIEKYJISIPHOU Maccoil boJiee
50—60 x/la — HUPKyIUPYIOIINEe UMMYHHBIE KOM-
IJIEKCBI, UMMYHOTJIOOYJIMHBI, (haKTOPbI CBEPTHIBA-
uust u ap. [Homoxurenshoe Biusinue 1M na remo-
CTa3 ¥ PEOJIOTMYECKNE CBOMCTBA KPOBHU 3aKJII0YAETCS
B CHUKEHUM YPOBHSI (hUOPMHOTEHA, YMEHBIICHUN
CIIOHTAHHOI arperaiuy TpPOMOOIUTOB B COYETAHUH C
HOSIBJIEHEM B KPOBH IIPOJAYKTOB jerpagariy husd-
PHHA, YTO, BEPOSITHO, CJIYKUT MapKePOM Ae0JI0KUPO-
BaHWSI MUKpOIMpKyasgTopHoro pyciaa [109]. Isex-
cknii  yuennii B.G. Stegmayr mnpm ananuse
JIUTEPATYPHBIX HMCTOYHUKOB TMOKa3aa 3hdeKTus-
Hocth ipuMenenus [1M 1pu cercuce u ceNTUIECKOM
IIOKE, 9YTO MOKET MOBBICUTH BBIKUBAEMOCTH MAI[UEH-
TOB ¢ cencucoM 10 70-75%. Cienyer OTMETUTb, YTO
npu nposegennn 11D m3 KpoBu wu3BIEKaeTCS He
TOJIBKO Macca TOKCHYECKUX TIPOLyKTOB, HO BCE KPYTI-
HBII MOJIEKYJIBI, CIIOCOOHBIE IPOHUKHYTH Yepes OT-
BepCTUsE MeMOPaHBI, TIOCKOJIbKY METO He SIBJISIETCS
CEJIEKTUBHBIM. B KJITMHUYECKOI MTPakTUKe [0CTAaTOY-
HO 4acTO BCTPEYAIOTCS CUTYAIMH, KOT/[a BBITIOJTHUTD
J1a3MO0OMEH B aJIeKBaTHOM OObeMe He TIPECTaBIIsI-
€TCsl BO3MOKHBIM, TaK KaK CEPJIeUHO-COCYIUCTAs He-
JOCTaTOYHOCTh Ha (POH OaKTepUATbHOW WHBA3UU
yeyry6JisieTcst Bazo[uiataleil, HapyIeHussMUu Co-
CYIUCTON TIPOHUIIAEMOCTH, TEMOCTA30M, BbI3BAHHBI-
MU 3HIOTOKCUHEMUEN.

CestekTuBHasE reMOCOPOIIUST SHIOTOKCHHA SIB-
JIIeTCsI TTaTOTeHeTUYeCKUM MeTo/loM Jiedenus. [lo-
JIOAKUTEIBHOTO PEe3yJibraTa MOKHO JOOUTBCS, €Ciiv
IpepBaTh KacKaj MeAMATOPHBIX PEaKIUuil B caMOM
Hayvajie, Ha ATare 9HJOTOKCUHEMHUH, KOT/Ia MPOIece
elle He TIPUHSJ HeYIpaBJsieMblii XxapakTep. M3BecT-
HO, YTO HEJOCTATKOM IOYTH BCEX NMPUMEHSIEMBIX B
KJIMHIYECKOW TPAKTUKE HECEJIEKTUBHBIX COPOCHTOB
SIBJISIETCSI UX CIIOCOOHOCTH a[IcOPOUPOBATH HAPSILY C
HMCKOMBIM TOKCUHOM U JIPYTHe KOMIIOHEHTBI TLIa3MBbl,
YTO MOJKET TTOBJIeUb 3a COO0IT HeraTUBHbIE MOCTIEACT-
BUSI: TUIIOTIPOTENHEMUIO, BTOPUYHBII UMMYHO/1e(DH-
IIUT, KOATYJISIITMOHHbIE HAPYIIEHUs, YTO KpaiiHe He-

both triggers of the pathological process, endotoxins
and cytokines activating the immune system [115].
The combination of selective sorption of LPS and
HDF is pathogenetically justified since the endotox-
in removal reduces key trigger of pathological reac-
tions, whereas the HDP abrogates the neurotrans-
mitters concentration and patterns of hypoxia [116].

Extracorporeal methods of detoxication are
actively deployed in life-threatening critical illness
[117—119]. Despite the proven efficacy of extracor-
poreal detoxification in septic shock, there is no gen-
erally accepted guidelines for choosing the treatment
regimen and the approach remains predominantly
empirical.

The combination of selective and non-selective
methods of extracorporeal detoxification looks
promising to break the «vicious circle» through
removing the effects of «mediator storm» and elimi-
nating microcirculatory disorders. Timely and
methodically correct deployment of extracorporeal
detoxification and keeping focus on infectious sani-
tation associated with a rational antibiotic therapy
should definitely prevent the development of multi-
organ dysfunction.

Conclusion

Abdominal sepsis is one of the most difficult
problems of contemporary medicine characterized by
rapid translocation of microorganisms and toxins in
systemic blood flow saturation as a result of
increased permeability of entero-hematic barrier.
These features distinguish abdominal sepsis from
other patterns of sepsis development in which the
bowel dysfunction is secondary. Development and
progression of infectious-toxic shock, multiple organ
failure and a high mortality rate are very common in
abdominal sepsis.

Effect of endotoxemia is mediated by direct
damage of cell and tissues and indirectly via activa-
tion of cellular and mediator systems. Direct toxicity
alters vascular endothelium and liver sinusoids that
form a base of microcirculatory disorders. Improving
microcirculation is an important strategy to improve
clinical results in septic patients. One efferent treat-
ment strategy includes the increasing tissue perfu-
sion that becomes significant target for both thera-
pies and monitoring of treatment efficiency.
Therefore, when assessing the therapeutic effects
including extracorporeal microcirculation, the prop-
er methods of assessment should be employed.

Indirect endotoxin effects is characterized by
activation of monocytes and macrophages, which
leads to overproduction of cytokines and other medi-
ators in sepsis. Understanding the pathogenesis of
sepsis justifies the deploy of extracorporeal therapies
to eliminate circulating endotoxin and reduce the
functional load on detoxification and detoxification
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JKeJIATeNIbHO Y OOJIbHBIX B KDUTUIECKUX COCTOSTHUSIX.
ITOTO HEJOCTAaTKA JIUIIEHBI CeJIEKTUBHBIE TEMOCOP-
GeHTBI, U30UPATEbHO YAAISION[IE U3 KPOBOTOKA 9H-
notokcuHbl. COpOEHTHI, MpeIHAZHAYEHHbBIE IS Ce-
JIEKTUBHOI'O yJaslenus anjorokcuna — Toraymyxin
u LPS Adsorber obsazaior BcemMu HeOOXOAMMBIMU
cBoiicTBaMu JJI IPoBeieHnst 9P GEKTUBHOrO U 6e30-
[IACHOTO JIEYEHMSI CETICHCa; BBICOKAS afCcOPOIIMOHHAS
CIIOCOOHOCTh 1 TEMIT COPOLUH, CTPYKTYPHash CTa-
OUIIBHOCTH, COBMECTHMOCTD C KPOBBIO (OTCYTCTBHE
MEXaHUYEeCKOTO U XUMUYECKOTO TTOBPEKICHUS KPO-
Bu) [110]. JleuebHoe nelicTBUE CETEKTHBHON TEMO-
COpOIUU IPOSIBIISIETCS B 9JIMMIHAIIK 9H0- TOKCH-
Ha Kak W3 IUPKYJIUPYIOIEel KPOBW, TaKk WU W3
HMHTEPCTHIIHANBHOTO cekTopa. [lepBbie mybuKanum
10 KJIMHIYECKOMY ITPUMEHEHII0 COPOEHTa Ha OCHOBE
nosmMukcuna B noasuamcs B 1994 1., korna H. Aoki
u M. Kodama nokasanu apPekTUBHOCTb 3TOT0 COp-
6enta B sedennu cemcuca ¢ IIOH. CopbGeHT KoBa-
JIEHTHO CBSI3aH C (-XJOpaIeToOaMUIMEeTUITNPOBAH-
HBIM [OJUCTUPUHOM, MMMOOUJIU3UPOBAHHBIM Ha
MOJIUNIPONIMJIEHOBBIX BOJIOKHAX, HEWTPATU3UPYeET
OMOJIOTHYECKYI0 AKTHUBHOCTH 3HIOTOKCHHA ITyTEM
csisbiBanus gunuaa A. TToGounbie agdeKTsl Ipu
CHUCTEMHOM TIPUMEHEHUN TIOJUMUKCHHA B BbI3BaHBI
ero Hepo- U HEHPOTOKCUYECKUM aeiicTBueM. [1pn
remorepdysnu yepes COpOEHT ¢ KOBAJIEHTHO CBsI3aH-
HBIM TIOJIMMUKCUHOM B ator addekr ne nabogaer-
csl, TIOCKOJIbKY OH He TIOCTYIIaeT B CHCTEMHBINA KPO-
tok. Kosonka LPS Adsorber cocrour us 20
MOJIMATHICHOBBIX TJIACTUH, Ha KOTOPBIX MMMOOUJIH-
3uposad crerranbibiil nentg HAE 27, cniocoOnbrii
aIcopOMpoBaTh SHAOTOKCHH. [loKasaHO OCTOBEpP-
HOe CHUIKeHUe KOHTIeHTpanu B kposu J'T, memaTo-
POB BOCIIAJIEHUS U YJIydIlleHUe TOKa3aTesei TeMOJIH-
HAMUKW [IPU IPOBEAECHUN reMOCOPOIINI Ha KOJIOHKE
Alteco LPS-Adsorber [111].

B nccrenoanun EUPHAS [112], nocsimien-
HOM paHHEeMY TIPUMEHEHUIO CeJIeKTUBHON reMocop0-
IIUY, TTIOKA3aHO YBEJUYEHHUE CPETHETO apTePUATbHO-
ro  JaBJEHWS, CHUJKEHHMEe  HOTPeOHOCTH B
Bazonpeccopax u ymenbiienne Tsokectn [TOH mo
mkane SOFA. Jletanbnocts Ha 28 cyTKU cocTaBuia
32% npu NpUMEHEHUH CEJIEKTUBHON reMOCOpOITnI 1
53% B rpyiime cpaBHenust. MyJIBTUIIEHTPOBOE ILTalle-
60-korTposupyemoe ucciaenosanne EUPHRATES,
B kKoTopoM otcyTcTBre CBO He ABIsIOCH KPUTEPH-
€M WCKJTIOUeHUs, a YPOBEHb HHIOTOKCUHA B KPOBU
ompenensiiics ¢ momonibio EAA-Tecta, moaTBepskaa-
10T BBICOKYIO 3((PeKTUBHOCTH CEJEKTUBHON TeMO-
cop6uuu [113]. B cBoeii pabore Cruz D.N. et al. pet-
POCIIEKTHBHO oOIleHWBaau 1425 maimeHToB n3 28
KJIMHWYECKUX UCCIIEOBAHUI C CETICUCOM Pa3IMIHOM
atuosioruu. OTMEUEHO, YTO B PE3yJIbTaTe CEeJEKTUB-
HOTO y/aJIeHWsT SHAOTOKCHHA HOPMAaJIU30BaJIach re-
MOJIMHAMUKA, CHU3UJIACh TOTPEOHOCTh B BasoIpec-
COPHOI TOJIepKKe, yBeanuusicsa nuapekc PaO, /
FiO,. B kpoBu onpenemnsiiocs camskenne MJI-6, NJI-

systems, as well as abrogate SIR. In-time and proper
deployment of different methods of extracorporeal
detoxification in patients with abdominal sepsis is a
powerful strategy to prevent the development of
multiple organ failure.

10, MJI-18, DHO-¢, nnruburopa akrusaTopa ILas-
MUHOreHa-1, sacrasbl HeiiTpoduIoB, TPOMOOIUTAP-
Horo hakTopa-4, pacTBOpUMOro P-ceslleKTrHA U 9H-
JIOTEHHBIX KaHHAOWHOWU/IOB.

HecMmoTpst Ha TO, 4TO MPUMEHEHWE CEJIEKTUB-
HOH cOpOIMY 9HIOTOKCHHA SIBJISIETCS TTATOT€HEeTHYE-
CKH 0OOCHOBAHHBIM METOJIOM, M30JIUPOBAHHAS DJIH-
MUHAIUS 9HIOTOKCUHA U3 IUPKYJIUPYIOIei KPOBU
IIPH y’Ke 3aMyIeHHOM MeIMaTOPHOM KacKajie He MO-
JKeT IIpuBecTH k nosnomy perpeccy CBO [114].

IToaToMy 11es1ec006PasHO COYETaTh METOIUKU
AKCTPAKOPIIOPATLHON JAETOKCUKAIUN JIJIS YAQJI€HUS
KaK TPUTTepa MaToJOTHYECKOro Mpollecca, Tak U 1o-
CTIeNICTBUI SHAOTOKCMTHEMUN U TUTIEPAKTUBAIIUY M-
MYHHOI CUCTEMbI HA CAMOM PAHHEM ITarle ee Pa3By-
tist [115]. Coueranue cenextuBnoit copbimm JITIC
u IJ1® narorenernyeckn 060CHOBAHO: 2JIUMUHAISA
HHIOTOKCHHA W3 KPOBU MO3BOJIUT YAAJIUTH TPUTTEP
IETIOYKN MTAaTOJOTHIECKUX peakifuii, Toraa kak [/]dD
YMEHBIIUT KOHIEHTPAIUIO MEIUATOPOB, 3aITyCKalo-
VX CENTUYECKUE KACKAIbI, U TIO3BOJIUT YMEHBIITUTh
npogsienue runokeuu [116].

IKCTPAKOPIIOPATIbHBIE METO/bI JETOKCUKAIIUN
AKTUBHO WCIOJb3YIOTCS TIPU PA3JTUYHBIX SKU3HEYT-
poxatonux coctosuusgx [117—119]. HecmoTpsa Ha
JI0Ka3aHHYT0 9(h()EKTUBHOCTD IKCTPAKOPIIOPATBHOM
JIETOKCUKAITUN B YCTPAHEHUU OCHOBHBIX TPOSIBJIE-
HUW WHTOKCUKAITUU TIPU CEITUYECKOM TITOKE, OTCYT-
CTBYIOT OOIIENPUHSTBIE PEKOMEHIAIH 110 BBIGOPY
peskrMa JIeYeHus, TTOAX0/ K KOTOPOMY daile BCEeTOo
AMITHUPUIECKUT.

KoMOuHAaIMs CeleKTUBHBIX ¥ HECETEKTUBHBIX
METOJIOB 9KCTPAKOPIOPAIBHON JIETOKCUKAIINY SIB-
JIETCST TIePCIEKTUBHON JIJIsT pa3pbiBa <«IIOPOYHOTO
Kpyra», yIaJeHUus MOCIEACTBUN «MeIaTOPHON Oy-
pU», YCTPAHEHWST PACCTPOUCTB MUKPOIUPKYJISAIUH.
CBoeBpeMeHHOEe W METOIMYECKU BEepHOEe MpUMeHe-
HUE METO/IOB HKCTPAKOPIOPAIbHON JeTOKCUKAIIUN
IIPU YCJIOBUM aJIeKBATHOM caHAIMU WHMEKITMOHHOTO
ovyara M PalMOHAJIBHON aHTHOMOTHKOTEPAIINI MO-
JKeT mpeoTBparuTh passutue [TOH.

3akiaouenue

AGIOMMHATBHBIN CETICUC — OfHA U3 CJIOMKHBIX
pobsieM COBPEMEHHON MEIUIIMHBI, XapaKTepu3yeT-
cs1 OBbICTPBIM BKJIIOYEHUMEM MEXaHU3Ma TPaHCJIOKa-
M MUKPOOPTAHM3MOB U TOKCUHOB C MaCCHUBHBIM
HaChIIEHNeM UMW CUCTEMHOTO KPOBOTOKA B Pe3yJIib-
Tare MOBBIINEHHON TPOHNUIIAEMOCTH 9HTEPO-TeMaTHU-
YecKoro 6apbepa, UTo OTJIMYAET €ro OT Celcrca Apy-
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TUX MEeXaHN3MOB Pa3BUTHs, TTPU KOTOPBIX HapyIe-
Hue (YHKIIMU KUMKW HOCUT BTOPUYHBIA XapakTep;
pasBUTHEM M IIpOrpeccupoBaHueM HH(MEKIMOHHO-
TOKCHUYECKOTO IITOKA; YaCTBIM TPUCOEAUHEHUEM TIO-
JIMOPTAaHHON HEIOCTATOYHOCTH W BBICOKOU JIeTalh-
HOCTBIO.

[leiicTBrE 9HIOTOKCMHEMHWH pean3yeTcst Kak
3a CUeT MPSIMOTO TTOBPEKIAIOIIETO eUCTBU, TaK 1
OTIOCPEIOBAaHHO Uepe3 KJIETOUHBbIE U MeINaTOPHbBIE
cuctembl. [IpssMoe Tokcmdeckoe aeiicTBUE 3JHJIO-
TOKCUH OKa3bIBaeT KaK Ha 9HAOTEJUN COCY/I0B, TaK
1 CUHYCOW/IOB TTeYeHH, JIeKUT B OCHOBE MUKPOITAP-
KyJIATOPHBIX HapymreHuit. OHON M3 Ba’KHBIX CO-
CTABJISIONIUX YJAYUIIEHUS Pe3yJbTaTOB JedeHUs
CEeNTUYeCKIX GOJBHBIX SBJSETCS YIyUIIeHIEe MUK-
pormpkyasaiun. OMHUM U3 MEXaHU3MOB TTOJIOXKNU-
TEJIbHOr0 BO3/elCcTBUSI 3P GEPEHTHOTO JiedeHus
SBJISIETCS yJydllleHne TKaHeBOoW mepdysun, KOTo-
PYIO MOKHO MCIIOJI30BATh KaK B KAYeCTBE MUIIIEHU
J1e4eOHOro BO3/IeiiCTBYS, TaK U B KAYECTBE KOHTPO-
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a1 adextuBHocTn sevenusi. [loatomy B onenke
JieuebHOTO aheKTa PasIUIHBIX METOOB JIEUCHUS,
B TOM UYHCJI€ U 9KCTPAKOPIOPATbHBIX, JOJKHA OBITh
OllEHKa MOKasaresjeil MUKPOIUPKYJIAINE 00beK-
TUBHBIMHU METOJIAMHU.

OrnocpenoBaHHOEe JIeiiCTBUE IHIOTOKCHHA Xa-
PaKTEPU3YETCsT €ro CHOCOOHOCThIO AKTUBAIIMKI MO-
HOITUTOB U MaKPO(aros, YTO MPUBOIUT K THIIEPIIPO-
JNYKIUW MIUTOKUHOB W JIPYTUX MEAMATOPOB CEIICUCA.
IMonuManme matoreHesa cercuca 0OOCHOBBIBAET
MIPUMEHEHNE HKCTPAKOPIIOPAIBHBIX METOIOB Jieve-
HUSI, KOTOPBIE TTO3BOJISIOT 3JIUMUHUPOBATH IIUPKY-
JIUPYIONUI 9HIOTOKCHH, YMEHBITUTHh (DYHKIHO-
HaJIbHYIO Harpy3Ky Ha €eCTeCTBEHHBIE CUCTEMBI
JIETOKCUKAIIUN W JIE3UHTOKCUKAIINU, a TaKKe CHU-
3uth npossaerus CBO. CoeBpeMeHnHOE U 1O TO-
Kas3aHWsIM ITPUMEHEHNEe METO/I0B AKCTPAKOPIIOPATIH-
HOU JeTOKCUKAIUU Y OOJBHBIX ¢ abJOMUHATbHBIM
CETICUCOM MOJKET TMPEeJAOTBPATUTh Pa3BUTHE MOJIH-
OpPTaHHOU HEAOCTATOYHOCTH.
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ITATOTEHETUYECKAA POJIb HAPYIHIEHUA OBMEHA
XOJIECTEPUHA 1 TPUIVIMHEPHU10B B PASBBUTII
KPUTNYECKUX COCTOAHNN
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Pathogenetic Role of Cholesterol and Triglyceride Metabolic Disturbances
in the Development of Critical Conditions

S. A. Perepelitsa'?, O. V. Sednev’
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B 0630pe pacCMaTpUBaAIOTCA MEXAHU3MbI PA3BUTUSA [[bIXaTeJIbHOI;,I HEeAOCTAaTOYHOCTH, 06yCJIOBJIeHHbIe Hapy1ie-
HUEM JINIIUHOTO obmena. HpeZ[CTaB]IeHI)I JlaHHbIE O COCTaBe JIETOYHOI'O Cyp(i)aKTaHTa, JIUIIU/THOM ,HI/IC63JI8.HC€ pu
TSKEJION COueTaHHOM TpaBME, CEIICHCe, reCTo3ax. ITokazana B3auMOCBSI3b KOHIIEHTPaIluKn XoJeCTepruHa, TPUTJanIe-
PUAOB C PAa3BUTHUEM IIPEIKIIAMIICUN U OKJIAMIICUU. HOZ[pO6HO W3JI0JKEHDBI CBEZICHWA O IIPEHATAJIbHOM U ITOCTHATAJIb-

HOM CHUHTE3€ TPUTJINIEPU/IOB U XOJIECTEPUHA.

Knmiouesvte cnosa: nunuovl, xoiecmepui, mpuziuyepuonl, cyppaxmanm, Obixameivias HedoCmamouHocmy

The review considers mechanisms for the development of respiratory failure caused by lipid metabolic distur-
bances. It gives data on the lung surfactant composition and lipid imbalance in severe concomitant injury, sepsis,
and gestosis. Information on the prenatal and postnatal synthesis of triglycerides and cholesterol is detailed.

Key words: lipids, cholesterol, triglycerides, surfactant, respiratory failure
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Kpurnyeckue cOCTOSIHUS SBISIOTCS aKTyallb-
HOW TeMO KIWHUIECKUX NCCIeI0OBaHUM, T.K. COIIPO-
BOJKJIAIOTCSI PA3BUTUEM MOJMOPTAaHHON HEI0CTaTOY-
HOCTH, HapyllleHHEeM DPas3JUYHBIX BUAOB OOMEHa, B
ToM uncse n gunuaaoro [1—4]. IIpu kpurnueckmx
COCTOSTHUSIX BCET/Ia PA3BUBAETCS JIbIXaTeIbHAS HE/lO-
CTaTOYHOCTb, 4TO OOYCIIOBIEHO HapyIIEHIEM KPOBO-
obpallieHusT, MUKPOLUPKYJISAIMHA U YIACTHEM JIETKUX
B GEJIKOBOM U JIMIIUAHOM OOMEHE, T. €. HapyIlaeTcs
MIPOYKITAST aJIbBEOJIOTIMTAMU 2-TO THTIA CypdaKTaH-
Ta, KOTOPBIH obecrieurBaeT HOPMAJIbHYIO BEHTHUJIsI-
1o Jerkux. Jlerounwiii cypdakrant (JIC) yenoBeka
na 80—85% cocrout U3 JIUNUA0B, HENTPATbHDIE JIU-
UL U XoJiecTeprH cocTaBistior 10—20% ot obiie-

Critical illness is accompanied by multiple
organ failure and disturbances of metabolism of dif-
ferent types, including the one of lipids [1—4].
Critical illness is commonly accompanied by a respi-
ratory failure caused by poor circulation, microcircu-
lation and lung involvement in protein and lipid
metabolism. The production of surfactants of a sec-
ond type, which provide adequate lung ventilation, is
disturbed as well. Human lung surfactant (LS) con-
sists of lipids by 80—85%, 10—20% and 80—90% of
which composed of neutral lipids (cholesterol and
phospholipids, respectively) [5—7]. Cholesterol and
triglycerides as components of LS affect LS functions
by various ways. The main surface-active substances
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ro KoJindecTBa JuiuaoB, hochomunuas — 80—90%
[5—7]. XomecTepun ¥ TPUTJIUIEPHUILI SIBJSIIOTCS
BOKHBIMM KOMITOHEHTAMHU JIETOYHOTO CcypdaKkTaHTa
(JIC) m BHOCAT pa3IW4HBIN BKJIa B BHITTOJTHEHWE €TO
(yakumii. OCHOBHBIMU BeIeCTBAMU, BJIUSIONUMU
Ha MOBEPXHOCTHOE HATSKEHWE aJIbBEOJI, SBJSIOTCS
dbochomunuasr (DJI): hochaTuanIXOTIMH, TUTATD-
MUTOUI-GochHaTHINIXOIIH, dbocharumauarim-
riepout, hocharnmamicepun u ap. QochaTuanaxosmm
coctasiisier 0kosio 70—75% dochonunumos, Ha 10-
JIIO TUTIATTBMUTOMI(DOChATUANIXOTUHA TPUXOIUTCS
60—65% u 10% cocraBiser dhochaTUAUATIAIIEPITH.
OCHOBHOIi TTOBEPXHOCTHO — AKTUBHBIN KOMIIOHEHT
cypdaxranta — docharuauaxomun [8, 9]. Xomecre-
PUH SIBJISIETCS MPEIIECTBEHHUKOM CTEPOUIHBIX TOP-
MOHOB, B&KHBIM KOMIIOHEHTOM KJIETOYHBIX MEMOPaH
U BHYTPUKJIETOYHBIX OPTAHEJI, JbIXaTeJIbHbIX
CTPYKTYP, UTPaeT BAXKHYIO POJIb B IaTepajbHOU And-
dysuu unuaoB u 6eJKoB 1 B (hazoBOii OpraHu3aum
JIC. Hapymienue coOoTHOIIEHNS KOMIIOHEHTOB Cyp-
(hakTanTa BBI3BIBAET M3MEHEHUE ero (yHKIMA. Xo-
JIECTEPUH MOXKET CUHTE3UPOBATHCS MHOTUMU TKAHSI-
MU, €r0 CHHTE3 HAXOAUTCS IMOJ MeTaboJUIeCKUM
KoHTposieM. OCHOBHYIO 4acTb JIUIIUZOB KPOBU CO-
CTaBJISIOT KUPHbIE KUCJOTBI, KOTOPbBIE SIBJISIOTCS
Ba)KHBIM 9HEPTETUIECKUM CYyOCTPATOM, BXOJAT B CO-
craB dochoaunuaos Membpan [10—13].

ITpoayKThl JUIUAHOTO OOMEHa WIPAIT Bask-
HYIO POJib B TaTOTeHese HamboJjiee MPOOJIEMHBIX 3a-
6OJIEBAHUI: OCTPOTO PECIIUPATOPHOTO AUCTPECC —
cunagpoma (OPIC), cencuca, Ts:Kem0l MexaHUYec-
KOl TpaBMBbI, TECTO3a, a TakkKe 3a00JIeBaHUN HOBO-
POXKIEHHBIX. VI3MeHeHUs KOHIEHTPAIUK JINTHAIOB
KPOBU TIPOUCXO/ISAT B PA3JIMIHBIX JMATTa30HAX U 3a-
BUCST OT 9THOJIOTUH, TsKecTH 3aboseBaHus. Tede-
HUE Celcrca XapaKTepPU3yeTcss HapylleHUueM IIpo-
aykinu tpurantepuio (TT). IIpu GraronpusTHOM
TeyeHUM 3a00jieBaHust K 3—4 CyTKaM JIeYeHHsS Y
GOJIBHBIX € UCXOHO MOBBIIIEHHBIM ypoBHeM TT mpo-
MCXOANT MAJBHEHUTITHI €T0 POCT, a eT0 KOHTIEHTPAIINS
y BBIKMBIIMX GOJIBHBIX IOCTOBEPHO BBIIIIE HCXOMHBIX
3HAYEHUIT 1 COOTBETCTBYIOIINX MMOKazareseil y 60J1b-
HBIX C JIETAJbHBIM HCXOIOM. YPOBEHb OOIIET0O X0Iec-
tepuHa (XC) mpu cerncuce HaAXOAWTCS B Tpefesiax
(busmosormueckoit HOPMbI U CYIIECTBEHHO He MEHsI-
ercst B TeueHue 3aboseBanust. OfHON 13 BO3MOKHBIX
MIPUYUH PA3HUIBI B KoHIleHTpanusax TT u sunumaos
ouenb HU3KOH minotHoct (XC JIIIOHII) mpu cemn-
CHiCe Y BBKUBIITUX M YMEPIIHX OOJbHBIX MOKET ObITh
pastuiia yposaeil TNF-o, HHrHOUPYIOUIEro aKTHB-
HOCTD JIMIIOIPOTeNHINIIA3bL [14].

B pa6orax Jlesut A. JI. u Mankosoii O. T. moka-
3aHO, YTO CYTIECTBYET B3aMMOCBSI3b MEKIY TSIKec-
TBIO TIOBPEXK/ICHUS JIETKUX 110 TTKajie Murray u KOH-
HEeHTpaIel TPUTIUIEPUIOB Y GONBHBIX C CEIICHCOM.
Y marmuenToB ¢ OP/IC BbIgBIEHBI OTpUIaTeTbHAS
Koppessinst kKoHTeHTpannu TT u mHAekca okcure-
HAIlUU, TTOJIOKUTEIbHAS B3aUMOCBSI3b KOHIIEHTpPa-

that affect the surface tension of the alveoli are phos-
pholipids (PL): phosphatidylcholine (its contribu-
tion is the most, 70—75%), dipalmitoilphosphatidyl-
choline (contributed by 60—65%),
phosphatidylglycerol, phosphatidylserin (10%). [8,
9]. Cholesterol is a precursor of steroid hormones, an
important component of cell membranes and intra-
cellular organelles, and respiratory structures. It
plays an important role in the lateral diffusion of
lipids and proteins, and is vital for a drug localiza-
tion. The alteration of ratio of surfactant compo-
nents causes a change in its functions. Cholesterol
can be synthesized by many tissues and its synthesis
is under metabolic control. The main components
of blood lipids are fatty acids, an important source
of energy and a part of membrane phospholipids
[10—13]. The products of lipid metabolism play an
important role in the pathogenesis of the most seri-
ous diseases, such as acute respiratory distress syn-
drome (ARDS), sepsis, severe mechanical trauma,
preeclampsia, and neonatal diseases. The changes in
blood lipids level occur in different ranges and
depend on the etiology and severity of the disease.
Sepsis is characterized by impaired production of
triglycerides (TG). A further growth of a triglyceride
level was observed 3—4 days after the onset of treat-
ment in patients with high initial triglyceride level,
and its baseline level in survived patients was signif-
icantly higher than in patients with fatal outcome.

In a case of sepsis, the total cholesterol level
remains within the physiological range and does
not change significantly within the disease. The
diversity in TG and very low density lipids (VLDL
cholesterol) levels in case of sepsis in survivors and
deceased patients is due to the differences in levels
of TNFea, which inhibits the activity of lipoprotein-
lipase [14]. The works of A. L. Levit and O. G. Malkova
have shown a correlation between the severity of
lung injury according to Murray scale and triglyc-
eride concentration in patients with sepsis. A neg-
ative correlation of TG blood level and the index of
oxygenation and a link with the index of extravas-
cular water in lungs was observed in patients.
Association between the TG concentration and
severity of lung injury in ARDS patients can be
caused by dysfunction of alveoli and suppression of
lipase activity [11, 15].

Severe concomitant injury (SCI) is accompa-
nied by development of hypoholesterinemia, which
can be caused by blood loss and impaired synthetic
liver function. Intensive therapy of patients admit-
ted to the intensive care unit included massive infu-
sion of colloid and crystalloid solutions, which also
reduced the level of total cholesterol. In case of
severe combined injury (SCI) tissues and cells need
energy and renewal of structural components such as
phospholipids, cholesterol, proteins in order to
restore the integrity of damaged organs. All these
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1AW TPUTJIATIEPU]IOB C MH/IEKCOM BHECOCYAMCTON BO-
16l B TeTkuX. Cy1iecTBOBaHMe CBI3W MEXKIY KOHIEH-
tparmein TT m mMapkepamMu TsKeCTH TIOBPEXKICHUS
serkux mpu OPIIC mMoskeT ObITh 06y CIOBIECHO HAPY-
merneM (GyHKIIMU aJIbBEOJIOTIUTOB U TO/IaBJIeHUEeM
aktuBHoOCTH Jinmaser [11, 15].

Tsxenas couetannas tpaBma (TCT) compo-
BOXK/IAETCSI Pa3BUTHEM THIIOXOJECTEPUHEMUM, YTO
MOJKeT GBITH 06YCIOBIEHO KPOBOTIOTEPEH, HapyTie-
HUeM cUHTeTndeckon (GyHKImu nedenn. [Iposeme-
HUe MHTEHCUBHOW Teparnuy ¢ MacCUBHOU MH(Yy3uei
KOJJIOUTHO-KPUCTAJIOUIHBIX PACTBOPOB OOJIBHBIM,
MTOCTYTIAIONIUM B PeaHUMAIMOHHOE OT/leJieHue, TaK-
Ke CTIOCOOCTBYET CHUKEHUIO YPOBHST 0OIIIETO XOJTEC-
tepuHa. [Ipu TCT s BoccTaHOB/IEHUS 11€TTOCTHOC-
TH TOBPEXJEHHBIX OPTaHOB, TKaHEW U KJIETOK
HEOOXOMMBI 9HEPIUSI U CTPYKTYPHbBIE KOMIIOHEHTHIL:
dochomumas, xomectepu, Geaku. Bee 3T0 MOKeT
O0bBSCHATH CHUJKEHHE XOJIeCTePUHA B KPOBH 9THX
GOJIBHBIX B TepPUOJ HaOMoAeHUs. Y BBIKUBIIIX
GOJIbHBIX B TE€UEHME TIEPBOIl HEAENN TIOCAEe TPaBMbI
[10Ka3aTe/ib KOHIEHTpaluu XoJecTepruia Huxe Hop-
MaJsIbHBIX 3Hauenuit. Y Goabnbix ¢ TCT, kpoBomore-
pell 1 HapyIlIeHneM TeMOINHAMUKY B PaHHUE CPOKU
[IOCJIe TPABMBI BBISIBJICHBI HAPYIIEHMsT 0OMEHA X0JIe-
cTepuHa U CBOOOIHO-PaUKATbHBIX TIPOIIECCOB, NME-
IOMUX PAa3JIUYMs B TPYIIE BBDKUBITUX W YMEPITUX
6osbHbBIX [16]. B 1O ke Bpemst ipu TCT yposenb TT
He TIPeBbINIaeT HOPMAJIbHBIX 3HAYEHUN 1 B /IBa pa3a
HUJKe, ueM y OOJIbHBIX ¢ cericricoM. Ha nsMeHeHwst
MoKasaTeJieil JIUIMUAHOrO 0OMeHa TIPU KPUTUIECKUX
COCTOSIHUSAX BJIMSET BO3pacT lanuenTos [14].

[Ipu m3yueHnn BAUSIHUS TECTO3a HA COCTOSTHUE
JIUITUIHOTO 0OMEHA BBISIBJIEHO, UTO B OJIMIKAIiIIeM T10-
CJIEPOZIOBOM TIeproie KoHIeHTpalus T1 3HaunTe h-
HO BBITIIE€ BO3PACTHON U (DPUBMOTOTUYECKON HOPMBI, Y
BCEX POJUIBHUI] OTMEUYAETCS YMEPEHHOe MTOBBIIIeHIe
kormtenTparu o6mero XC 3a cuer pocta KOHIEHTPa-
1Y JTUTIOTTPOTENHOB HU3KOH TVIOTHOCTH. Y POJNITH-
HUIT II0CJIEe KecapeBa cedeHrs U IIalleHTOK C FeCTO30M
CpeHell TsKeCTH HaGIIOMaeTcsl CHIKEHNE YPOBHSI
XOJIecTeprHa JIMTIONPOTENHOB BBICOKOH IJIOTHOCTH
(XC JITIBIT) B kposu 10 10—11% ot obuero XC.

TaxuM 06pa3oM, TPHU CETICUCE, TSIKETOH Mexa-
HUYECKOW TpaBMe M TeCTo3axX Cpe/lHell TSIKecTH Ha-
GITTOIATOTCST ATEPOTEHHbIE N3MeHeHUsT MeTaboI3Ma
JINTIA/IOB, XapaKkTepusytolrecs: poctoM yposHs TT n
XC JIIIOHII npu cHuzkenHo# koHueHTparuu XC
JIIIBIIL. Mamenenus yposueir TT' u XC JIITOHII
IIpY celicuce U recTo3e IIPOUCXOJAT B JUalla3oHe
KOHIIEHTPAIINH, TTPEBBIMIAIONIEM BEPXHIOI T'PAHUILY
¢usnonornueckoir Hopmbl. Hopmanuzarus ypoBHS
TT npu cericrice coueTaeTcst ¢ OJIaronpUsTHBIM KJIH-
HuYyeckuM ucxogom [14].

Tectos u nanenrapHas HelOCTaTOYHOCTb —
MHOTO(AKTOpHASI TPOGIEMa AKYIIEPCTBA, AHECTE3N-
OJIOTUU-PEAHNMATONOTUN. Y POJIUJBHUIL C TIPEIK-
Jamrcuenn copepskanue TtpurauiepusoB . XC

facts could explain the decrease of cholesterol blood
level in these patients during the observation period.
One week after the injury cholesterol level was
below normal values. The disturbances of cholesterol
metabolism and free radical processes, blood loss and
hemodynamic instability at early stages after injury
were observed in patients with SCI. The indexes
were different in survivors and in patients with fatal
outcome [16]. At the same time in case of SCI the
level of triglycerides exceeded the normal values and
were two times lower than in patients with sepsis.
The age of patients had significant effect on these
changes of lipid metabolism in critical illness [14].

In case of preeclampsia in immediate postpartum
period the concentration of TG is significantly higher
than the age-related physiological norms, and all post-
partum women experienced a moderate increase of
total cholesterol concentration due to increased very
low density lipoprotein (VLDL cholesterol) levels. A
10—11% decrease in high density lipoproteins (HDL
cholesterol) blood level was observed in patients after
caesarean section and in patients with moderate
gestosis. Thus, increases in triglycerides and VLDL
cholesterol level with reduced HDL cholesterol level
occurred in sepsis, severe mechanic trauma and gesto-
sis of moderate severity. The changes of TG and
VLDL cholesterol levels in sepsis and preeclampsia
occured in the range of concentrations above the
upper limit of the physiological norm. Positive
dynamics of triglyceride level in sepsis correlated with
favorable clinical outcome [14].

Preeclampsia and placental insufficiency is a
multifactorial issue of obstetrics, anesthesiology and
reanimatology. VLDL cholesterol level was signifi-
cantly increased in patients with preeclampsia. The
accumulation of fatty acids stimulates the synthesis
of VLDL in liver, which is consistent with the data
on elevated TG and VLDL cholesterol levels in
blood in postpartum women with preeclampsia. The
reason for TG and VLDL accumulation in blood
within preeclampsia may be caused by elevated lev-
els of cytokines, particularly TNF-a. Preeclampsia
causes multiple organ failure, in which all the types
of metabolism are impaired. Increased levels of
cytokines can directly affect metabolic processes.
TNF-a inhibits lipoproteinlipase and inhibits the
VLDL destruction. The accumulation of cholesterols
in gestosis of moderate severity can be caused by
direct effects of TNF-a. Therefore, the increase of
triglycerides and VLDL cholesterol blood levels
occurring in the blood of pregnant women can be an
indicator of possible preeclampsia. In case of eclamp-
sia with fatal outcome 3—4 days after the delivery an
increase of total cholesterol and HDL cholesterol
concentrations (up to 30% in total cholesterol) was
observed. There were certain changes in biochemical
parameters within 3—4 days after birth in case of
eclampsia and pre-eclampsia. The changes in lipid
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JITTOHIT noctoBepro moBkiieHo. Hakommenue
KUPHBIX kucyaoT crumyaupyer cunrtes JIITOHIT B
neyenu, mosbierne konmnentpaun JIINOHIT u TT
B KPOBHU, UTO COTJIACYETCS C JAHHBIMU O TOBBINIECH-
"oM conep:xkannu T mw XC JITIOHII B xpoBu po-
JIMJIBHUATI ¢ Tpeakaamiicuedl. [Ipnannoit Hakommenmns
TT u JITTOHII B KpOBU IIPHU IecTO3€ MOKET OBITH 110-
BBIIIEHHBII YPOBEHb IUTOKUHOB, B 9aCTHOCTH, (hak-
Topa Hekposa onyxonu-aiabda (TNF-a). Teuenue re-
€TO3a CIIoCOOCTBYET BO3HIUKHOBEHUIO TIOJIHOPTraHHON
HEJIOCTATOYHOCTH, TIPU KOTOPON M3MEHSIOTCS BCe
BHUIbI 0OMeHa. POCT ypOBHS IIMTOKMHOB, MOKET He-
MOCPEACTBEHHO BJUATH Ha OOMEHHBIE MPOIIECCHI.
TNF-a uHrubupyer JUIMonpOTenHINIA3y U TOPMO-
sut pacnaza JIITOHII. Hakomsenune JITTOHII mpnu
recTose CPeIHeil TIKeCTH MOKET OBITh 00YCIOBIEHO
HernocpenicTBeHHbIM BozzelictBueM TNF-a. Iloato-
MY PETHCTPUPYEMOE B KPOBU GEPEMEHHBIX CTOHKOE
nosbienne yposas TT u XC JITTOHII mosxer ciy-
JKUTH TPU3HAKOM BEPOSITHOCTU Pa3BUTHS recTo3a. B
cirydae aKJIAMIICUU C JIETATbHBIM UCXO/IOM K 3—4-M
CYTKaM IOCJIEPOZOBOTO TIEPUO/Ia OTMEUAETCS TTOBbI-
eHne KouieHTpary ooiero XC mpu oJlHOBpeMeH-
nom pocre kontenrpaiuu XC JITIBII (zo 30% B 006-
meMm XC). B teuenne 3—4 cyTok mocsie pojoB Kak
IIPY 9KJTAMIICUHU, TaK W MTPU TIPEIKIJIAMIICUH B TIIa3Me
KPOBHU COXPAHSIIOTCS XapaKTepHble U3MEHEHHsT O10-
XUMWUYECKUX TMOKazaresei. VIsMeHeHWsT JTUTHIHOTO
oOMeHa yKasbIBaeT Ha KPallHIOK CTEIeHb Je3aannTa-
[[UI CUCTEM OPTaHM3Ma MaTepu IPH IMOIBITKE 0bec-
neynTh norpebHocTH TIoAa [17].

AHeMmust GepeMEHHbBIX CONMPOBOKIACTCS HaApPy-
nrenreM (hocGOUIUITHOTO CHEKTPa, yBeJIUUeHUEM
cogepsxanust XC u musodochatugos (JID), nmsmene-
HUSIMHU B CTPYKTYpe JTUIMUATPAHCIIOPTHOM CUCTEMBI,
obecrieunBarolieil 0OHOBJIEHIE GUIUITHIHBIX KOMITO-
HeHTOB MeMOpaHn apurponuToB. Ha cpoke Gepemen-
Hoctu 32—34 Hemenb B MeMOpaHaX 3PHUTPOIUTOB
JKEHIIIH, ¢ OCJOKHEHHOI aHeMIell 6epeMEHHOCTbIO,
YBEJTMYEHO MIPOIEHTHOE cojiepskanue 3o ochaTu-
JIOB U XOJIECTEPUHA, & KOJMYECTBO 00IIuX hochoI-
nuzoB ¥ hochaTuANIMHO3UTONIOB CHIKeHO. [luc-
MEPCUOHHBIN aHAJIU3 TTIOKA3aJI, YTO CTETICHD BJIUSHUS
aHeMUM Ha cojepskanue 001X GocoInmumoB co-
crasmia 11,1%, a na orHomenue Gochognunugos u
xostecrepuna — 23,9% [18].

Kaskomy 11eproay BHYTPUYTPOGHOTO Pa3BUTH
COOTBETCTBYET OTpe/ie/IeHHbIe 3aKOHOMEPHOCTU CHH-
Te3a JIMIU0B, KOTOPBIE UCTIOJIB3YIOTCS KaK IJIacTHye-
CKUIT MaTepyaJt [ist OBICTPO PACTYIIMX OPTAaHOB U TKa-
Heil mnoga.  OOGpasoBaHue  KUPOBOH — TKaHU
MIPOUCXOUT 32 CYET COOCTBEHHOTO CHHTE3a JIMITUJIOB,
T.K. UX TPAHCILTAlleHTAPHBII TIePexo/l OT MaTepPH opra-
HuYeH. VICTOUHUKOM CHHTE3a JIMTIH/IOB Y TLTO/IA SIBJIS-
IOTCST alleTaThl, KOTOPBIE JIETKO TPOHUKAIOT Yyepes IiJ1a-
nenty. IlyreM THHONMTO3a WM  3JHAOIUTO32
OCYTIIECTBJISIETCS TIPOXOK/IEHNE Yepe3 TJIATIeHTY JIATIO-
MIPOTENHOB HU3KO TIOTHOCTH, TPaceppuHOB, TOP-

metabolism areindicative of extreme-degree malad-
justment of mother body's systems when trying to
meet the needs of the fetus [17].

Anaemia in pregnant women is accompanied by
disturbances of the phospholipid spectra, an increase
of cholesterol and lysophosphatides levels and cer-
tain changes in the structure of lipid-transport sys-
tem, which provide the renewal of the components of
red blood cells (RBC) membranes. At the gestation-
al age of 32—34 weeks RBC of women with anemia
show an increased of lysophosphatides and choles-
terol levels; the level of common phospholipids and
phosphatidylinositols is reduced. Analysis of vari-
ance showed that the degree of anemia affected total
phospholipids content was 11.1%, and the ratio of
phospholipids and cholesterol was 23.9% [18].

Each period of prenatal development is charac-
terized by certain patterns of lipid synthesis, which
are used as a kind of plastic material for the rapidly
growing bodies and tissues of the fetus. The forma-
tion of adipose tissue occurs at the expense of own
lipids synthesis, because their transplacental passage
from mother's body is limited. The source of lipid syn-
thesis in fetus are acetates, which can easily accross
placenta. The passage of LDLs, trasferrin, hormones
through placenta occurs by pinocytosis or endocyto-
sis. Membrane-bound enzymes, particulary alkaline
phosphatase (AP) and its thermostable isoenzyme
(TIAP) specific for the placental tissue play the major
role in the transport of nutrients from mother to
fetus. TIAP is produced by placenta beginning from
the 7th week of gestation, and its level increases pro-
gressively by the end of pregnancy. TIAP is consider
as a biomarker of placental insufficiency, ectopic preg-
nancy or malignant tumors [13, 19, 20].

Hepatocyte growth factor (HGF) is an activa-
tor of cytokines during embryogenesis. It regulates
the concentration of hepatocytes and stromal ele-
ments. It is localized in syncytiotrophoblast of villi,
villous populations of cytotrophoblasts and amnial
epithelium of placenta [15]. Full peroxidation does
not occur in the liver of the fetus perinatally. At the
same time the fetus produces ketone bodies from
acetate beginning from the early gestational ages,
although the rate of their formation is very low,
much lower than in neonates. The greatest part of
cholesterol is synthesized in fetal liver, only 20% of
cholesterol comes via placenta from the mother's
body. The accumulation of cholesterol occurs in the
period of myelination and increase of body weight.
The concentration of blood lipids is affected by
genetic factors, diet, endocrine regulation and fea-
tures of utero-placental blood flow [20]. Surfactant
synthesis begins at 20—22 weeks of gestation, The
main production of surfactant occurs at 35—36 week
of gestation. The main surface active component of
surfactant is phosphatidylcholine that is synthe-
sized in two ways:
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MOHOB. MeMOpaHOCBsI3aHHbIE (DePMEHTBI TIAIICHTHI, B
YaCTHOCTH, TITeT0uHas (hocdaTaza 1 ee TepMOCTAGILITH-
HBIN n3odepMenT, crierudIIHbIN /71 TITaleHTapHON
TKaHU, UTPAET BE/YIILYIO POJIb B TPAHCIIOPTE U TATEI -
HBIX BEIIECTB OT MaTepu K Troay. Ee mpomykis mia-
[EHTON HAYMHAETCS C 7 Heeb TeCTaIlK U MPOTpec-
CHBHO YBEJIMYUBAETCS K KOHIYy O€PEMEHHOCTH. IJTO
(hbepMeHT sIBIISIETCS MApKEPOM ILIAIlEHTAPHOM HEIO-
CTATOYHOCTH, 9KTOIITYECKOI OEPEMEHHOCTH WU 3JI0-
KaueCcTBEeHHBIX oOpasoBanuii [13, 19, 20].

®akrop pocra remaronutoB (HGF-hepatocyte
growth factor) B amMOproremese ABISIETCS aKTHBATO-
POM IIUTOKUHOB, PETYJIUPYET KOHIIEHTPAIIHIO TeTaTo-
IIUTOB ¥ CTPOMAJIBHBIX 3JieMeHTOB. OH JIOKATM30BaH
B CHHIIUTHOTPO(h0OIACTE BOPCUH, BOPCUHUYATBIX T10-
MyJIui rroTpodobracta, aMHIATBHOM SITUTETNN
mratenTsl [15]. IlepunaraibHo B nevyeHu mioga He
MIPOUCXOUT TIOJTHOTO OKUCJEHUS JIUTUAOB. B TO ke
BpEMsI, C PAHHUX CPOKOB T€CTAIUHU TITIOJ TPOLYITHPY-
€T KeTOHOBBIE TeJIa U3 alleTara, XOTsi CKOPOCTh UX 00-
Pa30BaHMs OYe€Hb HU3Kas, 3HAUNTETBHO MEHbIIIE, YeM
Yy HOBOPOX/IEHHBIX. OCHOBHOE KOJIMIECTBO XOJIeCTe-
pOJIa CHHTE3UPYETCsT B TIeYeHH 11710713, b 20% ero
MOCTYTAET TPAaHCIIAIeHTapHo OT Marepu. Hakorwie-
HUE XO0JIeCTePUHA TIPOUCXOUT B TIEPUO MUETUHU3A-
IIUU U YBEJUYeHUs Macchl Teja. Ha KoHIeHTpaImio
JIUTIAJIOB KPOBH BJIUSIOT TeHETUYEeCKHe (DaKTOPbI, Xa-
paKTep TUTAHVSI, SHAOKPUHHAS PETYISIIS, 0COOEH-
HOCTHM MaTOYHO-TIJIAIEHTAPHOTO KPoBOoTOKA [20].

AHTeHATaJIbHO CUHTE3 CypdaKTaHTa HAUMHAET-
ca B 20—22 Hezenn, TOTHOIIEHHAS TTPOAYKIUS CyP-
(haxranta BoamoskHa B 35—36 nezennb recraruu. Oc-
HOBHBIM TTOBEPXHOCTHO — aKTUBHBIM KOMIIOHEHTOM
cyphaxranTa sBasercs (HoThaTHANIXOINH, KOTO-
PBIii CUHTE3UPYETCS ABYMS Iy TSIMU:

1. To 32 Hemenn BHYTPUYTPOOHOTO Pa3BUTHSI
MeTunpoBanneM dochaTuanIdITAHOIAMUHA C TI0-
MOIIBI0 MeTHITPaHC(epassl.

2. B nosgHue cpoku GepeMEeHHOCTH ¥ IOCjIe
posxenus mpeobmanaet hochoxomHTpanchepasHbIit
1y Th, 6otee ahHEKTUBHBIA, PEACTABISIONNA OCHOB-
HOM 1y Th crHTe3a (hochosnnuaoB cypdakTaHTa.

[Ipu poknernu AUCHYHKIUS JETOUHOTO CYP-
(baktaHTa MOXKET OBITH CBsI3aHA C PECIUPATOPHBIM
MCTPeCC-CUHAPOMOM, TIePUHATATBHON THUIOKCHUEMN,
BPOJK/ICHHON ITHEBMOHMEN MJIM HEOHATAThHOW acIiy-
parueit MeKoHUs. ACTTUpaIinst OKOJIOTLIOHBIMU BO/IA-
MU, MEKOHUEM SIBJISTIOTCSI TOPMOBSIIUMU (haKTOpaMu
AKTUBHOCTH 9HIOTEHHOTO Cyp(haKTaHTa, IPH TTOsIBJIE-
HUU UX B aJbBEOJISIPHOM MTPOCTPAHCTBE TTPOUCXOAT
UHrIOUpOBaHIe cypdaKkTaHTa, YTO BJeYeT 3a COOOI
TIOBPEsKIeHNe JTeTKnX 1 Bocriasierne [21—23].

[mukochuHTOMMTINAB BXOSAT B COCTaB KJIETOY-
HBIX MeMOpaH TOJIOBHOIO MO3Ta U IPYTHX TKaHeil op-
TaHU3Ma, YTO YPE3BBIYAITHO BAsKHO JIJIsT HOBOPOK/IEH-
HBIX U JieTell paHHero Bo3pacra. Hapyienne cuaresa
TJIMKOC(UHTOJTUTIM/IOB BBI3BIBAIOT M3MEHEHUS KJie-
TOYHOI MOP(hOJIOTHH 1 (DYHKIIH, YeM CIIOCOOCTBYIOT

1. Up to 32 weeks of fetal development it is syn-
thetyzed by methylation of phosphatidylethanolamine
using methyltransferase.

2. In late pregnancy and after the birth, phos-
phocholine way prevails that is more effective and
represents the main route of synthesis of surfactant.

The dysfunction of pulmonary surfactant at
birth may be associated with neonatal respiratory
distress syndrome (NRDS), perinatal hypoxia, con-
genital pneumonia and neonatal aspiration of meco-
nium. Aspiration of amniotic fluid and meconium are
factors inhibiting the activity of endogenous surfac-
tant; in case of their appearance in alveolar space the
surfactant inhibition occurs causing lung damage
and inflammation [21—23].

Glycosphingolipids are components of brain
cellular membranes and other body tissues, which
are indispensable for newborns and young children.
Alterations of glycosphingolipids synthesis cause
changes in cell morphology and functions, which
result in diseases that adversely affect on child's
development [24]. The surfactant deficiency is the
main cause of NRDS in case of a premature birth [5,
7]. Antenatal factors that influence production of
surfactants include low alveolar epithelium with
signs of damage, deformation of the nuclei of epithe-
lial cells, enlargement of alveoli, vacuolization of
cytoplasm deformation of nuclei and cuboidal
epithelium [25]. Postnatal process of surfactant syn-
thesis in the alveoli of preterm infants depends on
gestational age and child's condition at birth, includ-
ing pH, carbohydrate metabolism, temperature and
body perfusion. Hypoxemia, metabolic acidosis,
hypoglycemia, lungs ischemia, especially in combina-
tion with hypotension and hypovolemia, suppress
surfactant synthesis. The epithelial layer of lungs can
be damaged by internatal microaspiration, the use of
high concentrations of oxygen in inhaled mixture in
case of ALV in <hard» mode, which all lead to further
reduction of level surfactants [5, 7, 25, 26]. Lipid
content is changed, and the most intensive accumu-
lation of lipids occurs in late pregnancy and in early
neonatal period. The latter is very important,
because restructuration of all organs and systems
including metabolism occurs at this time.

Postnatal biochemical adaptation consists of
several stages:

 Initial reactions of adaptation to environ-
mental factors associated with changes in the inter-
nal environment of body (the first 6 hours of postna-
tal life);

e Maximal activation of the metabolism (from
6 hours to 4 days);

* Catabolic phase (days 6—14);

e Activation of anabolic processes (from 2
weeks to 3 months).

These periods of adaptation phases are critical
in a number of newborns. The total lipid content in a
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BO3HUKHOBEHHIO 3a00JIeBaHUil, HEOJATOTPUATHO OT-
paxkarorcst Ha pasButuu peberka [24]. TIpu poskae-
HUM HEJOHOUIEHHOTO pebeHKa OCHOBHAs IIPUUYMHA
Pa3BUTHSI PECHUPATOPHOTIO JIUCTPECC-CHHAPOMA)
P/ICH — mepBuunsbtii gedurut cypdaxranta |5, 7].
AnTenarasbHble (AKTOPBI, BJAUSIONINE HA TTPOAYK-
1o cypdaxkTaHTa: HU3KUH aTbBEOJISIPHBIN STTUTENH
¢ TpU3HAKaMW TOBPEXIAEHUS, AedopMaIms sjapa
AMUTEJNATHHBIX KJIETOK, PACITUPEHNE aTbBEOJI, BAKY-
OJIM3AIINST [IUTOTIA3MBbI lepopMAIIust sijiep U Kyoude-
ckoro arresus |25]. [ToctHatanbHo porece cuHTe-
3a cypdaktaHTa B ajJbBeoJiax y HEJIOHOIIEHHBIX
HOBOPOK/IEHHBIX 3aBUCUT HE TOJBKO OT TeCTalluOH-
HOTO BO3PACTa, HO M COCTOSTHUS peOeHKa MTPU POIK/Ie-
HUW: TIoKaszareseii pH, yrieBoaHoro oOMeHa, Temiie-
patypbl Tesa u nepdysun. Ilpu rumnoxcemum,
MeTaboIMIeCKOM alluI03€e, TUIOTTMKEMIH, UIeMUN
JIETKHX, 0OCOOEHHO B COYETAHUM C TUIIOTEH3UEN U TH-
moBoJieMuell, cuHTe3 cypdakTanTa MOIABISETCS.
InuUTenaNbHbII CII0i JIETKUX MOKET OBITh OBPEK-
JIeH BCJIEJICTBAE WHTPAHATATIBHON MUKPOACITUPAIINH,
MIPUMEHEHUST BBICOKON KOHIIEHTPAIUK KUCTIOPO/IA BO
BIbIXaeMoil cmecu u mposenenust UBJI ¢ «kecTku-
MHU» MapaMeTpaMu, YTO TPUBOAUT K HajbHEHIIeMy
CHIDKEHMIO cuHTe3a cypdaxranta [5, 7, 25, 26].

Cozepkanue JIMITUIOB HU3MEHsIETCs], HarboJiee
MHTEHCUBHOE MX HAKOILJIEHHE TIPOMCXOINT B KOHIIE Ge-
PEMEHHOCTH W B PaHHEM HEOHATAJIbHOM MEPHOJIE.
YnenbHbIT Bec JKUPOBOI TKAHW Y HEIOHONIEHHOTO HO-
BOPOsKIEHHOTO ¢ Maccol Temra 1500 rpamMm cocraBiisieT
3% OT Macchl Tena, y IOHOIIEHHOTo PebeHKa ¢ Maccoi
tesa 3500 rpamm — 16%. Hemonorentibie HOBOPOIK-
JIeHHble B PaHHEM HEOHATAJbHOM TIEPUOJie, KaK Iph
TPYZIHOM, TaK U MCKYCCTBEHHOM BCKAPMJIMBAHUU WUC-
MBITBIBAIOT AEDUIIAT JIUITHIIOB, YTO OOYCIIOBJIEHO BBICO-
KAMU TIOTPEOHOCTSAMI U HUBKUMHU BO3MOKHOCTSIMU YC-
BoeHwusl. /17151 IepBoit HeJle/Ii TIOCTHATAIBHOTO MTEPUOJIa
XapaKTepHbI 3HAYMTETbHbIE U3MEHEHUST CYyTOUHOTO CO-
JlepsKaHys JINUI0B KPOBU. B TO BpeMs, Kak mocTHa-
TaJIbHO TPUAITUJITJIUIIEPUHBI CTAHOBSATCS UCTOYHUKOM
sneprun [20, 27]. B oprammsme pebeHka U3 areTuiKo-
9H3UMA A TIPOUCXOJIUT HIOTEHHBIN CUHTE3 XOJIeCTePH-
Ha, B KPOBK OH MOJKET HAXOAUTHCST B CBOGOIHOM U CBSI-
3aHHOM COCTOSTHUSIX. Y HOBOPOKJCHHBIX YPOBEHb
XoJlecTepruHa B 3—4 pas3a HUKe, YeM Y B3POCJIbIX, HO,
BO3MOJKHA, W TUTIEPXOJIECTEPUHEMUS, TIOBBIIIEHIE €T0
ypoBHst 110 2,6 MMoJtb,/11 [20]. agepkka BHYTPUYTPOO-
HOTO Pa3BUTHSI, HAPYIIIEHUE TPOIIECCOB MOCTHATAIBHOM
QJIATITAIlMA Y HOBOPOXKIEHHBIX (AUCHYHKINS Key-
JIOYHO-KUIIIEYHOTO TPaKTa, YTHETEHHE IeHTPATbHOM
HEPBHOIT CHCTEMBbI) COMPOBOKIAIOTCST CHUKEHUEM 00-
VX JINTTU/IOB KpoBH [ 28].

Pannnit HeoHaTaTBHBIN MTEPUO] SBJISETCS HAU-
6oJiee BaXKHBIM, T. K. B 9TO BPEMsI IIPOUCXOANT Kap/Iu-
HaJIbHAsl TIePECTPOITKa BCeX OPTraHOB U CUCTEM, B TOM
yicsie 1 MeTaboJIM3Ma.

IMocTHaTambHAsT OMOXUMUYECKAsT afalTalius
COCTOWT U3 HECKOJIBKUX ATATIOB:

newborn body is 8—16% of body weight. Premature
neonates in early neonatal period on breast and bot-
tle feeding are deficient of lipids due to high needs
and low capacity of lipid absorption. The first week
of postnatal period is characterized by marked varia-
tion of blood lipid level. Triacylglycerols are becom-
ing the source of energy [20, 27]. Endogenous syn-
thesis of cholesterol in child's body starts from acetyl
coenzyme. It can be found in blood in free and bound
states. Cholesterol level in newborns is 3—4 times
lower, than in adults, but hypercholesterolemia up to
2.6 mmol/1 is also possible [20].

The violation of intrauterine development and
the processes of postnatal adaptation in newborns
(dysfunction of the gastrointestinal tract, central
nervous system depression) are accompanied by an
increase of total blood lipid level [28]. After the birth
structural changes of adipose tissue and its chemical
composition occurs. The lipids of the newborn differ
from mother's lipids. Saturated fatty acids prevail in
newborns, and the synthesis of unsaturated acids is
very low. Essential aminoacids must be provided by
fat milk. Newborns are characterized by a specific
lipid composition: the increase of high density lipids
and decrease of low density lipids. The rearrange-
ment of lipid synthesis occurs later [29]. During the
first year of a child's life an increase of cholesterol
level is observed, its total content is not higher than
4.2 mmol/l. In developed countries cholesterol level
is increased in adolescents [13].

Conclusion

Achievements in medicine resulted in a basic
understanding of role of lipid metabolism in develop-
ment of respiratory failure in patients of various ages.
The identification of lipids, surfactant proteins are
essential for maintaining of the structure and func-
tion of cell membranes and pulmonary surfactant.
Numerous studies have provided the basis for the
determining the structure and function of pul-
monary surfactant, which is vital in maintaining
alveolar homeostasis and which contributes to
pathogenesis of various pulmonary disorders includ-
ing infants and young children.

e [lepBuuHble peakiWu [IPOTUBOEUCTBUSI
(bakTopam BHeIIHEN cpejibl, UBMEHEHUSI BHYTPEHHEH
cpensl opranmaMa (mepBble 6 YacOB MOCTHATATBHOM
JKU3HN).

e MaxkcumanbHast aKTUBaius MeTaboJau3Ma
(ot 6 9acoB /10 4-X CyTOK).

» Karabosmmueckas cragus (6—14 cyTok).

e AxkruBanus aHabOJIMYECKUX TIPOIECCOB (OT
2 Heleb 10 3 MeCsIIEeB).

[Tepurompl cMenbl (ha3 agantaiuu y psijia HOBO-
POKIEHHBIX SIBJSIOTCS KPUTHYECKUMHU.
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OObiiee copepskaHiie KUpa B OpraHU3Me HOBO-
poskIeHHOTO cocTaBsieT 8—16% ot Maccsl Temma. [Toce
POKIEHUST M3MEHSIOTCSI CTPYKTYPA SKUPOBOM TKAHU U
ee XUMIYeCcKnii cocTas. JIUTibl HOBOPOK/IEHHOTO OT-
JIMYAIOTCS OT JIMIHOB Martepu. Y HOBOPOKIAEHHBIX
peolbJIaiaoT HACBIIEHHBIE JKUPHBIE KMCJIOTHI, 8 CUH-
Te3 HEHACBIIEHHBIX KUCJIOT OYeHb HU3Kuil. ITorped-
HOCTh B 3CCEHIMAIbHBIX KUCJIOTAX JOJIKHA 00ecIieun-
BaTbCS 3a CYeT SKUPOB MOJOKA. /7151 HOBOPOK/IEHHBIX
XapakTepeH OTpe/iesIeHHbBIN JIMTTHHBIN COCTaB: YBEJH-
YeHO cojiepKaHue JIMMUIOB BBICOKOW IJIOTHOCTH U
CHUKEHO KOJIMYECTBO JIMTHU/IOB HU3KOH T1oTHOCTH. C
BO3PACTOM TIPOVMCXO/IUT TIEPECTPOUKA CHHTe3a JIUIIH-
noB [29]. B mepsbliil roa sKusHu pebGeHKa yBeJIH-
YUBAETCS KOHIIEHTPAITHSI XOJIeCTEPHHA B KPOBH, 00111ee
€ro coziepsKaHye He TpeBbIIaeT 4,2 MMOJIb/J1. B pa3su-
TBIX CTPaHax y MOJIPOCTKOB KOHIIEHTPAIINS XOJIeCTepH-
Ha pacTeT B mybepraTHbiil mepror [ 13].
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3akiaouyeHue

JocTikeHust B 06J1acTi MEIUIIUHBI TIPEICTA-
BUJIH OCHOBHOE MOHUMAaHUE POJIA JUMUIHOTO 00-
MeHa B Pa3BUTHUHU JIbIXaTeJbHON HEJIOCTATOYHOCTH
y HMAIMEeHTOB Pa3JNIHOTO Bo3pacTa. VaeHTndnKa-
[Us JIUTTA/I0B, TOBEPXHOCTHO-aKTUBHBIX OEJIKOB
SIBJISTIIOTCST Kpaiiie HeOOXOMMMBIMU JIJIST TTOJIePIKa-
HUSI CTPYKTYPBI U QYHKIIMK KJIETOYHBIX MeMOpaH,
JIETOYHOTO cypdakTanTa. MHOTrHe WcCaef0BaHNs
obecrednyii OCHOBY [IJIsl U3YYEHUST CTPYKTYPBI U
(ysKIIEN JTerouHoro cypdaKkTaHTa, KOTOPHIN Urpa-
€T Ba)KHEHIyIo poJib B IOJJIeP:KaHUU aJlbBeoJIsp-
HOIO ToMeocTasa. [aToreHese PasJMYHbIX JIeroy-
HBIX PACCTPONCTB, B TOM YHCJIe Y HOBOPOK/IEHHBIX
1 JleTeil paHHEero Bo3pacTa.
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IO6mnaen

Jlaypeary locynapcrBennoii npemun CCCP u npemuu Coera Munuctpos CCCP,
3acay:xennomy aesremo Hayku PCDOCP, akagemuky PAH, npodeccopy
APMEHY APTABA3IOBUYY BYHATAHY 85 JIET

A. A. Bynsrsan poauics 30 cenrsiopst 1930 . B
Epesane. B 1954 r. okorunn 2-it MockoBckuit Trocy-
napcTBenubrii Mepuiumackuii waetutyT. C 1954 10
1957 1. yumiicst B KIMHUYECKOH opauHaType, a ¢ 1957
o 1959 1. — B aciupanType pu Kadeape odIen Xu-
pypruu 2-ro MI'MU, B 1959 1. 3aumuTin Kanaumat-
ckylo auccepranuio. B 1960 r. A. A. Bynaran navu-
HaeT  paboTaTh  BPAYOM-aHECTE3UOJOTOM B
J1abopaTOPUU aHECTE3UOJIOTUH TIPK Kadeape rociu-
TasbHON Xupyprun 1-ro MockoBCKOTO MeTUIIMHCKO-
ro uncruryra um. M. M. CevenoBa. B Z0JIKHOCTU
MJIQJIITET0 HAYIHOTO coTpyaHuKa. Ilocaemyioiiue ro-
bl OBLTM TIOCBSIIIIEHBI Pa3pabOTKe METOAOB Kap/ro-
AHECTe3WOJIOTHU B JTab0PAaTOPUU MCKYCCTBEHHOTO
KPOBOOOPAIIEHNUS, T/Ie CTapIIUil HAyYHBIH COTPYAHUK
A. A. DyHATSIH y4acTBOBaJ B TIPOBE/IEHUU TEPBBIX
otiepaIuii Ha OTKPBITOM CEpIIe.

B 1965 1. A. A. ByHSTSIH 3aIIUTUII JOKTOPCKYIO
nuccepranuio «Immorepmuyeckas nepdysust u aHec-
TE3UsI B XUPYPTUH BPOKAEHHBIX ¥ TPHOOPETEHHBIX
MTOPOKOB CEpJIlla» M BO3TJIABKI OT/E] aHECTE3UOJIO-
run PHIX nwm. akaza. b. B. ITerpockoro PAMH, xo-
TOPBIM PYKOBOJWT U CETOHSI.

B 1968 1. emy mpucBoeHo yueHOe 3BaHUE ITPO-
eccopa, a B 1981 1. — 3BaHMe 3acyry’KeHHOTO /IesITes
nayku PCDOCP, B 1983 . on cran Jlaypearom nmpemun
Coseta MunucrpoB CCCP, a 8 1988 1. — Jlaypeatom
Tocymapcrennoit npemun CCCP. B 1995 . mpocec-
cop A. A. ByHaTsH n30paH AeiiCTBUTEIBHBIM YJIEHOM
Poccuiickoil akazemun MeIuIMHCKUX Hayk. B Teue-
rve 26 et A. A. ByHsTSH OBLT TTaBHBIM aHECTE3NOIO-
rom Munzznpasa CCCP u ceiTpasl OTpOMHYIO POJib B
CTAHOBJIEHUU W PAa3BUTUU CIIEIIUATBHOCTH «aHECTE3H-
OJIOTUSI-PEAHUMATOJIOTHS» W aHECTEe3U0JIOTO-PeaHu-
MAI[HOHHOM CITysKOBI CTPAHBIL.

A. A. ByHATSIH MHUIMMPOBaJ, paspaboTan u
BHEJIPUJI B KIMHUYECKYIO TIPAKTUKY HOBbIE HaIlpaB-
JIEHUST, METOJIBI B AHECTE3UOIOTUH, TIOBBITIAIONIIE Ka-
YeCTBO 1 0E30IIACHOCTD AHECTE3MOIOIMYECKOro obec-
[eYEeHUsT B PA3JIHUHBIX 00J1aCTAX PEKOHCTPYKTUBHOM,
MJIACTUYECKON W TPAHCIIAHTAIIMOHHONW XUPYPTHUU.
Coepoit Hayunbix paspaboTok A. A. ByHsarsHa crajm
Kap/IMOAHECTE3NOJIOTUSI W aHeCTe3Usl TPU COCYUC-
TBIX OTIEPAIIX, AHECTE3MOIOTIYECKOe 00ecIieueH e
TPAHCIJIAHTAIIMY TIOYKH, CEPAIa, TTeYeH!, XUPYPIun
JIETKUX ¥ OPTaHOB CPEIOCTEHNS, ONEPAIIUil C UCTIOJIb-
30BaHMEM MHUKPOXUPYPIHUECKON TEXHUKH, IHIOCKO-
MMAYECKON U PEHTTEHOIHIOBACKYISIPHOM XUPYPIHH.

Bonee 300 HayuyHBIX TOKITAI0B 1 HECKOIBKO CO-
TEH HayYHO-IyOJUIIMCTUIECKUX BBICTYILUICHMI aKa-
nemuka PAH A. A. ByssTgHa chITpasii orpoMHYIO
POJIb B CO3/ITAaHUH BBICOKOTO UMUJIZKA U TIPECTHIKA aHe-
CTE3MO0JIOTUH-peaHuMaTosiorni B Poccnu u 3a pybe-

skoM. Tpyabt akagemuxa PAMH A. A. Bynsarana u ero
COTPYZHMKOB 110 Pa3BUTUIO COBPEMEHHBIX METOJUK
anecTe3uu, cepus QyHAaMeHTalIbHbIX UCCIeJ0BAHU

110 BJIMSAHUIO PA3/IMYHbIX UHIAIAIMOHHDIX aHeCcTeTH-
KOB Ha OpPraHusM, co3jlaliue ¥ BHeJpenue B KIuHuye-
CKYIO IIPAaKTUKY OPUIMHAJIbHBIX OTE€UeCTBEHHbIX dJle-
KTPOHHO-BBIYUC/IUTENbHBIX CUCTEM C IIPOrPAMMHBIM
obecrieyeHeM U TIETBIH PsI IPYTUX UCCTENOBAHUI
[IOJIYYMJIN BBICOKYIO OLIEHKY He TOJIbKO B CTpaue, HO
u 3a pybexxoM. Bo MHOTHX cIy4dassx a1 paboThl sIBU-
JINCh HAy4YHOI OCHOBOI CUHTE3a, a 3aTeM U [IPOMBIII-
JIEHHOI'O BblIIyCKa MHOI'MX HOBBIX (hapMakoJoruyec-
KUX CPE/CTB I aHeCTe3U0JI0rMU-PeaHMaTONIOIUH.
Bnaronapsa ycunuam u uccienosanuam A. A. Byns-
TsIHA ¥ €T0 LIKOJIbI aHeCTe310JI0IMA-Peal UMaTOI0T U
13 00JIACTH IMITUPUYECKON Tepelia B 00JacTh TOY-
HOTI'0 3HAHUS ¥ TOYHBIX HayK — MaTeMaTUKU, PU3NKY,
9JIEKTPOHUKH, 1IPOlILIa IIyTh OT arnitapaTa Koporkosa
[0 TeJieMeJUIMHbl, CTaja HayKoW, OCHOBaHHOW Ha
BBICOKOTOYHON MHMOPMALIUU O COCTOSIHUU U YIIpaB-
Jenuy (YHKIMAMU OPraloB U CUCTEM B IIpoliecce
olepalnuy, aHecTe3suy ¥ MUHTEHCUBHON Tepaluu Kpu-
THyeckux cocroanuil. MM nocrasiena Bo Iiasy yria
mpobaeMa 6e30MacHOCTH TIATIMEHTa BO BPEMST OTepa-
LMY U aHeCTe3UU.

Heonenum Brian akagemuxa PAMH A. A. by-
HSTSIHA B TTOJITOTOBKY BBICOKOKBAINMDUIIMPOBAHHBIX
kaapos. Ilox ero pykoBojctBom 3amuiero 15 10k-
TOPCKUX U 78 KaHAuAaTCKuX auccepranuii. Ero yue-
HUKW BO3TJIABJSIOT OTAEIeHUS W KadeApsl B pse
HAYYHBIX, Je1eOHbIX U yIeOHBIX yupexaennii Poc-
cun 1 6mkHero 3apybexbst. Kak 3aBemytontuii Ka-
denpoii anecreanosorun u peanumarosoruu MITO
MoOCKOBCKOTO TOCYyapCTBEHHOIO MeIUIIUHCKOIO
yuuBepcuteta uM. 1. M. CedeHoBa OH cTas MHATIAA-
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u Anniversary

TOPOM ¥ aBTOPOM TMPOJJIEHHON TMOCIEeINTIIOMHON
npodecCuOHATbHON MEePBUYHON CHenuaan3alni,
MOJTHOCTBIO COOTBETCTBYMOIIEH TpeboBanusamM EBpo-
MENCKON aKaJ[eMUU aHEeCTe3UOJIOTUH.

Axanemnk PAMH A. A. Bynsitaa — asrop 13 mo-
Horpaduii, PYKOBOJICTB ¥ Y4eOHUKOB, KOTOPbIE CTAJIN
HACTOJIbHBIMM KHUTAMU HECKOJIBKUX TIOKOJIEHWIA OTe-
YeCTBEHHBIX 1 3aPYOE/KHBIX aHECTE3UOJIOTOB M PEaHH-
MaTOJIOTOB, & TaKKe CIIPABOYHUKOB IO aHECTE3UOJIO-
TUU-PeaHnMaTOIOTHH. ETo Tepy mpuHa/eRaT oKoJo
500 HayYHBIX TPYIOB, KOTOPbIE BCETA OTINIAJINA U OT-
JIMYAIOT aKTYaJIbHOCTH, HOBI3HA TBOPUYECKOTO TIOIXO/A
U OTPOMHOE TIPUKJIATHOE 3HAUEHIIE.

Axanemuk PAH A. A. Bynarsan asasercsa Buie-
[Tpesunentom Denepaiiuu aHECTE3MONOTOB U PEAHH-
MmaTosoroB PD, akamemukom Eppomeiickoii axasme-
MWW aHECTE3UOJIOTUHU, [eHCTBUTEIbHBIM UYJEHOM
KoposeBckoro koJiie/ka aHecTe3MOJIOTOB AHTJINH,
JIeCTBUTETHHBIM YJIEHOM (DaKyJIbTeTa aHeCcTe3h0JI0-
run KoposeBckoro kosimemka Wpiauauu, dieHOM-
KoppecioHaeHToM OO0IIecTBa M0 JICYEHIIO KPUTHYEC-
kux cocroguuil CIITA, noyeTHbIM 4JIeHOM Hay4HbBIX
obirectB aHecreanosioros bosrapuu, Benrpum, Py-
mbrann, Ilombimm, Yexocnosakum, IOrocmaBum, Ko-
aym6un, Ky6or, Ounmstaanm, MockoBckoro dusana

EBporeiickoii Akagemun 06pa3soBaHUs B aHECTE3UO-
goruu (CEEA). C anpena 1999 1. on siBsieTcst rnas-
HBIM PEIAKTOPOM POCCHUICKOTO JKypHaa «AHecTe3u-
OJIOTUSI Y PEAHUMATOJIOTHS», YIEHOM PEeIKOJIIErNN
xKypHasnoB «QoOmas peanumMarosorusi» (Poccust),
«Kapanoroparuk auz Backyssap anectesusi» (CIITA),
«Anecresnosiorn yHa VntencuBmenuiuu» (lepma-
Hus), «Arecre3ne yHx Peanumatunons (lepmanmst).

3a cylIecTBeHHbBIN BKJIAJ B Pa3BUTHE MEIUITHU-
ubl akazieMuk PAH A. A. Bynsarsan sarpaskies nmpasu-
TeJThCTBEHHBIMU HarpajiaMu: opieHamu TpymoBoro
Kpacnoro 3uamenu, JIpy:x0b1, OpaeHoM 1odera, Me-
nansiMu «3a 100JIecTHBI Tpya», «Berepan Tpyna» u
MHOTUMU JIPYTUMU 3HAKAMU OTJIUYHSI.

Konnexmue pedaxuyuonnoil xoliezuu icypHaia
«Obwas peanumamonozus> cepoeuno no3opasiiem
axademuxa PAH A. A. Bynamsna co cragnvim FObune-
em — 85-nemuem co Ons poycdenus u Jceraem emy —
baecmsuemy Yuenomy, Opeanu3amopy, nedazozy u om-
3bIBUUBOMY UCTOBEKY KPENKO20 300P0BLS, AKMUBHOZO0
donzonemus U OANOHEUWUX MEBOPUECKUX YCNEX08 Ha
61a20 MEOUUUHCKOT HAYKLL.

JlaTa MCAUIIMHCKUX HaYK:

o Obwas peanumamonozus.

Jiccepranuy Ha COUCKaHHE YYEHON CTENEHH JOKTOPA HayK 6e3 oIy IMKOBaHUS
OCHOBHBIX HAyYHBIX Pe3yJbTaTOB B BeAyIIUX KypHaJax U MU3JAAHHUSIX, MepeyeHb KOTO-
PBIX yTBep:KAeH Bbicieii arrecTannoHHOi KoMuccuei, 6y1yT OTKIOHEHbI B CBSI3H C Ha-
pyumenueM 1. 10 IToso:keHus o nopsaKe NPUCYSKIEHHS yUYEHBIX CTeNeHeil.

[Tepeuens xxypuanoB BAK, nznaBaembix B Poccuiickoit Degepaiiuu 1o crieragibHOC-
T 14.01.20 «AHECTe3MOMOTUs M PEAHMMATOJIOTHSI», B KOTOPBIX PEKOMEH/IyeTCst Ty OnKa-
I[1s1 OCHOBHBIX PE3YJIbTaTOB JIMCCEPTAIMI Ha CONCKAHUe YYCHOH CTeleH! JOKTopa U KaH/[1-

e Anecmesuonozus u peanumamooust;
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CoOpIiTHU A

50 JieT peaHMMAaTOoJIOTHYECKU-aHECTE3NOJIOTHYECKOMY OT/I€JIEHHIO
CBepaIOBCKO# 00J1aCTHOM KIMHUYECKOMH 00IbHUIIbI

VcTopust OHOTO U3 cTapeiimx JedeOHbIX Y-
peskzenuii Ha Ypase Haunnazach 6osee 200-X jier Ha-
3a/1 ¢ TopHO3aBoicKoro ToctuTamst Ha 30 koek. Mmme-
patop Anekcanzp I, mocetuB B 1824 T. rocnuTamb,
ckazas: «Bce 371ech OTIMYHO yCTPOEHO...». A ¢ MapTa
1910 roga B 3emckoil GosbHMIle KpacHOy(hHUMCKOTO
yesaa HbiHenHeil CBepIOBCKOI 001aCTH TOKTOPOM
. M. CenkesuueM ObLIO HAYATO IPUMEHEHUE TE0-
HaJ-XJ10poopMHOTO Hapko3a. Pa3BuTHe W cTaHOB-
JIeHHE CIIyKOBl aHeCTe3NOJIOTHU-PEaHMAaTONIOTHH B
CBep/sIoBCKO 00/1aCTH HEPa3pPhIBHO CBSI3aHO € 06-
JlacTHOI GospHuIleil. B 1956 1. mpoBeieHe HapKO30B
[IPUKa30M 110 GOJIbHIIIE OBLIO BMEHEHO B 00513aHHOC-
THU IeKyPHBIX TepaneBToB. B 1958 r. nmpukas riasHo-
ro Bpava 00s13aJ XUPYPrOB OCBOWTH allllapaThl JJIst
MpoBeIeHNs A(DUPHO-KUCTIOPOAHOTO HapKo3a. U, Ha-
koHeil, B 1965 1. 6bL10 OpraHM30BaHO AHECTE3MOJIOTU -
yeckoe oT/eieHre Ha Gasze XUPYPruaeckoro orjelie-
Hus. IlepBbIM 3aBeAYIOIIMM OTHeJeHHeM Oblia
Hanexxna MrnatbeBHa BypeHkoBa, XUPYPT, yYaCTHUK
Besnkoii OredecTBeHHON BOIHBL 3a roJ paboThl Obl-
J10 ipoBeieHo 818 MacouHbBIX 3(UPHO-KUCTOPOIHBIX
u 369 uHTYOAIMOHHBIX HAPKO30B, 22 CIIUHAJIbHbIE
anectesun. B 1970 r. Obia OTKpBITA MajaTa WHTEH-
CUBHOM Tepanun Ha § Koek. B aToT nmepnos B oTzee-
Huu 66110 5 Bpaveit u 7 peabaniepos. OTaenenue mo-
JIYIUJIO  HOBYIO  HApPKO3HO-ABIXaTEJIbHYIO |
caemsnyto anmapatypy: «Hapxon-II», «Asrtonap-
KoH», «PO-2», aexrpokapanockon «BOKC-1», aek-
TpoKaparorpadbl, AehUOPUIIATOPHI, 4-X KaHAJb-
HBIN 3JeKTposHIledanorpad, WHAUKATOP CTAAUMN
napkosa «MICH-1». OcBanBasach peoBazorpadust u
kuHeszeokapauorpadus. [IpoBoaumucy ucciaenosa-
HUS (DYHKIIMOHATBHOTO COCTOSTHUSI CEPIEYHO-COCY-
MUCTOU U IBIXaTeThHON CHCTEMBI.

B pasnsie rozet otnenennem sasenosasu b. 1. 3uc-
aun, JI. Y. Jlebenes, I. . Apxunenko, A. A. ITonos.
C 1991 r. otnenenuem 3aBegyeT /.M.H., Tpodeccop
A. JL. JleBur, 3acaysxernbiii Bpau PO.

Cero/iHs peaHNMATOJIOTHYECKU-aHeCTe3U0JI0-
rudeckoe orgenenne (PAO) CsepaioBckoit obiact-
HOW KJMHUYECKOUH GOJIBHUIIBI — KpYyIHelInee Ha
Ypaste 1 OJTHO U3 CaMbIX KPYITHBIX B cTpane. OHO sB-
JISIETCSL OPTraHU3aIMOHHO-METOUYECKUM U Jieued-
HBIM TIEHTPOM PEaHUMATOJOTUYECKU-aHeCTE3n0I0-
rudeckoit  cayskObpl  CBepasioBCKOil  obsacTw,
OCHOBHOH 6a301 [/IsI TSKEJIBIX TalueHToB. biaroga-
pst iporpamme «HTeHCUBHAS Tepamusi», UIAe0J0TOM
Y WHUIMATOPOM BBEJIEHUS KOTOPOI Ha TEPPUTOPUN

Caepaiiosckoii obsmactu ssisiics A. JI. Jlesut, Kosm-
YeCTBO TIPOJIEYEHHBIX TTAIIMEHTOB B PEAHUMAaTOJIOTH-
YeCKUX OT/eJeHusIX obmactu yBemunochk ¢ 30000 B
2000 1. 1o 90000 B 2014 1. IIpm aTOM pPeaHNMAITNOH-
Has JIeTAJIbHOCTD cHUu3mIach ¢ 14,2 1o 8,2%.

PAOe CBepsioBCKoii 001acTHON KINHIYECKOU
60JIbHUILL, KOTOPas ceiiuac HacunthiBaeT 1100 Koek,
COCTOUT U3 IATU PeaHUMMAlMOHHBIX 010K0B (58 KO-
eK): o01Iell peaHuMaTOJIOTHI, CEPACUHO-COCYAUCTOI,
THOWHO-CENITUYECKOH, HEeHpOpeaHnMAaTOJIOTUH, IeT-
CKOIl KapAropeaHnMaToJioTuu. B cocTaB oTiesieHus
BXOJAT JTabopaToOpusi MCKYCCTBEHHOrO KPOBOOOpa-
[IEHMST W TUIOTEPMUYECKON 3alIUThI, JTabOpaTOpPHst
KJIMHITYECKOI TeMOCTa3MOJIOTUHN U JTabOpaTOpust Hy T-
PUTHUBHON mojep:kku. B ormenenuun paboraer 49
Bpaueil m 109 cectep. Exxeronno gepes PAO mpoxo-
JIAT OKOJIO 8 ThicsSTY GOJIBHBIX, PeaHUMAIMOHHAS Jie-
TaJbHOCTh MHOTHE TOJbl COXPaHSeTCS Ha YPOBHE
4,1—4,3%. TIpoBoautcst Gosee 20 ThICSY aHECTE3HO-
JIOTHYECKIX TTOCOOMI B TOJI, BKJIOYAs OIEpaIlii Ha
cepiile B YCJIOBUSX HCKYCCTBEHHOTO KPOBooOpaliie-
HUS, OTIepaIluy 110 TPAHCIJIAHTAIINY CEP/IIIA, TeYeHHN,
rodek. B meTckoii KapAMoXupyprum mocToOSTHHO yBe-
JIMYUBAETCS KOJIMYECTBO OOJIBHBIX, @ JIETATbHOCTD
cuusuiaack ¢ 6,3% B 2010 r. 710 3,3% B 2014 1.

B PAO nposojurcst 6oJiblirast HayuHast pabora,
KOTOpasi akKTHBU3MPOBAIACh B Tocyeanune 15 jer. 3a
STH rOJbl OBLIIO 3AMUIIEHO 3 TOKTOPCKUX 1 11 KaHI1-
natckux auccepraruii. COTpyIHUKAMH OT/eJEeHUS
65110 omy6IKOBano 6osree 400 HaydHBIX paboT, ce-
nano 6onee 100 10K/Ia0B Ha PErMOHANbHBIX, POC-
CUWCKUX W MEXAYHapoaHbIX KoHbepeHiuax. [Ipn
yaactuu Bpadeii PAO 6bLI0 MOATOTOBIEHO U U3AHO
9 monorpadmii, 10 HAIMOHATHHBIX KIMHUYECKUX PY-
KOBOZCTB, 15 MeTOIMUEeCKUX U yueOHBIX TT0COOMIA, T10-
JydeHo 9 mateHToB Ha uzobpereHus. OtieseHue sB-
Jsiercst yueOHOH 6a30il Kadeapbl aHeCTe3UOJIOTHH,
peaHnMaToJIOTHN W TPaHCHY3UOTOTHN YPATbCKOTO
TOCYZIAPCTBEHHOTO MEJIUITUHCKOTO YHIUBEPCUTETA.

Corpynuuku PAO HeogHOKpaTHO ObLIH 1TOGEIH-
TesiMn KOHKypca «Menuntinackuit Onmmir», a 3aBejy-
0NN OT/Ie/TeHeM YIOCTOeH 3BaHusT «JIyurmii Bpau
anecTe3mnoJiorT-peanumaTosior Poccru 2012 romas.

Pedaxuyus acyprara «Obwan peanumamonozus>
cepdeuno nosopasisem xonrexmue PAO co crasnoim
1o6uneem — 50-remuem co Ons co3oanusi, ycenaem 6cem
compyonuxam 300po6wst, YCnexos u Nio00meopHoL de-
SAMeIbHOCU Ha O1a20 OMEUeCNBEHHOU MEOUUUHDL.
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Events

Csetiast namMAaTh
EBTYIIIEHKO Anekcanap fkoBieBuy

19 wrosst 2015 1. yimen U3 JKU3HU W3BECTHBII
YUEHBIH, UCCIIe/IOBATENb, TOKTOP MEIUIIMHCKIX HAYK,
npodeccop, mevictButenbHbll uien PAEH, dien
[Tonbckoit Akagemun Memuiinasl, 3acry KeHHBIA pa-
6otHUK BbIcHIed Kol PD, npodeccop kadeapsi
natodusnosorun u IIpesugent Kemeposckoii rocy-
MapCTBEHHON MEAWITMHCKON aKaJeMUU, TOYeTHBIN
rpakaannd  KemepoBckoit obsactu  EBTyIeHKo
Anexkcanap SAxoBieBUY.

Anexcanap AxosaeBny poxuics B T. Kommare-
B0 Tomckoii obmactu 30 gexabps 1940 roga. B 1963 1.
3aKOoHYMIT JieueGHbIi (akyssrer Kemeposckoro rocy-
JTAPCTBEHHOTO MEINTIMTHCKOTO NHCTUTYTA, B 1966 — ac-
mupaHTypy 1pu Kadeape naropusuosornn. Paboran
accucTeHTOM 2TOH Kadenps:, ¢ 1969 r. morenToM,
1975 1. crau ee 3aBexmyiomumM. 3Banue mpodeccopa mo-
ayanit B 1991 roxy. B teuenue 5 et (¢ 1985 o 1990
IT.) 3aBegoBanue kadeapoii coderas ¢ paboToil ekaHa
seuebHOTO (hakyssrera. C utonst 1991 1. o 2007 . siB-
JISLICST peKTOpoM KeMepoBCKOro MeIMIMHCKOTO WH-
crutyTta (akagemun), a ¢ 2007 ObL1 U30paH TPe3njIeH-
ToM KeM['MA.

Bcea nayunas pesarenbnoctb A. S EBrymienko
MOCBsIeHa MaToPU3NOJOTUN TEPMUHATHHBIX W
MOCTTEPMUHAJIBHBIX (TIOCTPEAHUMAIIMOHHBIX) COCTO-
aunit. KaaauaaTckyio nuccepTaiuio «Bompocsr pea-
HUMaIMK U KallWJISIPHOE KPOBOOOpallleHre B rede-
Hu» oH samuTua B 1967 1., mokropckyto «Ooburie
3aKOHOMEPHOCTH BOCCTAHOBJICHUSI I MEXaHU3MbI Ha-
PYIIEHUI KPOBOOOPAIIEHNS B TOCTPEaHUMAI[IOHHOM
nepuose» — B 1990 1.

A. 4. EBtymenko nogarorosusa 4 goxkropa n 14
KaHANAATOB Hayk, omyOsmkoBasn csbiie 190 Hayu-
HBIX PaboT. Ajiekcanap SIKOBJIEBUY SIBJISICS TJIaB-
HBIM PEIAaKTOPOM sKypHasa «Meauiuna B Kysbacces,
YJIEHOM PEIAaKIIMOHHBIX COBETOB KypHaIoB «O0bImas
peanuMaTtosioTust», «Ilatonormueckas husnonorus u
9KCIIEpUMEHTaNbHas Tepansy, «Cubupckuii Meau-
MUHCKWH KypHait» u «[lommrpaBmay, yrenom Pec-
nyOIMKaHCKON mpobieMHoit komuccun PAMH
«IKCTpeMaJIbHbIE U TEPMUHATBHBIE COCTOSTHUS».

Tpynosad u Hayunas gesarenbHocTb A. S, EBTy-
[IEHKO OTMeYeHa HarpajaMiu: 3acJy’KeHHBIH paboT-
HUK BBICIIEN TTKOJIBI, 30I0TOM Meaanbio Ilombekoit
akaziemnn Mequnnabl nM. A. [lIBefiniepa, HarpyaHBIM
3HaKOM <«OTJIUYHWK 37PaBOOXPAHEHUS», OPAECHOM
«IToyerar, noyernsimu 3nakamu PAEH «3a sacaiyru
B Pa3BUTUN HAYKU U 9KOHOMHUKH», «3a moyb3y OTe-

yecTBY» 1 uM. B. H. Tarmmesa, megansamn akagemu-
ka B. A. Herosckoro, EBpometickoit akazemun ecte-
CTBEHHBIX HayK «3a 0coObIil BKJIaz B Meauinny Kpu-
THYeCcKUX cocTtostauit> (Tepmanust), «3a 0coObII
BkJsa B pasButre Kysbacca Tpex crerneHns, OpAeHOM
«Jlobaects Kysbaccas.

Caetyast maMsiTh U Oe3MEPHOE YBaKEHUE K Ta-
JIAHTJTABOMY YYEHOMY, JIEKTOPY, MeIarory pyKOBO/IH-
TeJII0 U NHTepecHoMY 4yesioBeky A. f. EBTyimenko Ha-
BCEr/a COXPaHITCS B CEPALaX U MaMsITH €ro OJIN3KHX,
KOJIJIET, YYeHUKOB U BCEX KOMY Ha JKU3HEHHOM ITyTH
MOCYACTIMBUJIOCH ¢ HUM paboTaTh ¥ 00MIaThCSL.

Konnexmus pedaxuuu scypnana «Obwas peanu-
MAMOR02US> U KOJLEKMUS KapeopvL namopusuoiozuu
Kemeposcroii zocydapcmeeniioi meduyunckoi axade-
MUl 2iy6oKo CKOPOSM 6 C6A3U C KOHUUNOL npodeccopa
u npexpacnozo uenosexka — Anexcanopa SHxoenesuua
Esmywenxo u evipaxcaiom uckpennee cobonesnosanue
€20 poonvim, Onuskum u xoarezam. Ceemaviil 00pas
Anexcanopa Sxosneeuua nascezda ocmanemcs 6 na-
uLeti namsamu u 6 cepoyax.
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IIpaBuaa AAsT aBTOpPOB

Hndopmaius 1 aBTopoB skypHaita «O01mas peaHMMaToIOTHs»

IIpaBuia nogauu U MyGIMKAIMH PYKONUCH, AOIOIHEHHbIE B COOTBETCTBUU
c pexomenaausamu ICMJE (International Committee of Medical Journal Editors)
IS HAYYHBIX M3/IaHUi, BXOAANIMX B MEKIYHAPOIHbIE 0a3bl JaHHbIX

IIpaBoBble acneKThI IyOJMKAIMH PYKOIUCH

Yenosus nybnuxayuu pyxonucu

—  Pyxkomnucu myGankyiotest npu 06s3aTenbHoM cobIioze-
HUU aBTOPOM TUKHU U TPaBII mybsukaiuu (onpobHee Ha calite
JKypHaa www.reanimatology.com ).

—  Pyxkomnucu myGanKyioTest ¢ coOIoAeHneM HOPM aBTop-
CKOTO TIPaBa U KOHDUIEHIIMATBHOTO OTHOIIEHUS K TIEPCOHATLHBIM
JIAHHBIM aBTOPOB.

— Pyxormucu my6amKyioTest 6ecIiiaTHo.

— Pykormicy, IpUHATBIE B 5KYPHAI, TIPOXOAT PEIEH3UPO-
BaHMe Ha OPUTHHAIBHOCTD, ITHYHOCTD, 3HAYNMOCTb, AIEKBATHOCTD
CTaTUCTUYECKON 06pabOTKM JaHHBIX HA YCJIOBHUIX KOH(MUICHIIU-
AJIIBHOCTH 32 VCKJIIOUEHNEM BbistBJIeHUs (panbcuuKany JaHHBIX.

— Penxomrernst octaBmisier 3a cob0il TIPaBO COKPAIIATH 1
PEaKTHPOBATh PYKOIIHCH.

IIpuuno: cusimust ¢ newamu u 3a0eparcky nyoIUKAUUU PYKONUCY

— Pykoriici, He COOTBETCTBYIOIIHE MPOGDIIIIO KypHATIA,
He IPUHUMAIOTC.

— Pykomicy, patee omyGJIMKOBaHHBIE, @ TaK/Ke HAIPaB-
JIEHHBIE B IPYTOI Ky PHAT WK COOPHIK, He TPHHIMAIOTCST.

— 3a HekoppekTHOoe O(GOopMIEHHE W HEIOCTOBEPHOCTD
[PEICTaBISIEMBIX OUOIMOrpadUUECKIX JAHHBIX @BTOPBI HECYT OT-
BETCTBEHHOCTD BILIOTD [0 CHSITHS PYKOTIHCH C TTeYaTH.

— Hapymenne npasui odopmieHns pyKOINCH, HeCBoe-
BPEMEHHBIIl, a TaKKe HeaJeKBATHBI OTBET HA 3aMEYAHUS PelleH-
3€HTOB 1 HAYYHbBIX PEIAKTOPOB TPUBOIST K 3aI€PIKKE MyOIHKAIINT
ZI0 MCIIPABJIEHUST YKA3aHHBIX HEJOCTATKOB. IIpM HrHOpHpOBaHUK
3aMeyaHuil PEIeH3eHTOB 1 HAYYHBIX PEIAKTOPOB PYKOIUCH CHU-
MaeTcst ¢ TaTbHEHIIero pacCMOTPEHHMSI.

— PyKkomucH OTKJIOHEHHBIX paboT pefakiueii He Bo3Bpa-
IAIOTCSL.

Humepecvr cmopon: Aemop,/Pedaxiyus

Penakiust ocrasisieT 3a co00ii IPaBO CUNUTATH, UTO ABTOPHI,
[PEZI0CTABUBIINE PYKOMUCH ISt IyOsuKanuu B skypHai «O0imas
PEaHNMAaTOJIOTHST», COTJIACHBI C YCIOBHSIMHE Ty OJIMKAIINIT I OTKJIO-
HEHUST PYKOIINCH, A TAKIKeE C IPABIIAMHI ee 0hOPMIICHIISL.

Penakiust ocraBisieT 3a co60ii MPaBO CYUTATH, YTO ABTOD,
OTBETCTBEHHBII 32 MEPEIICKY C PeIaKIfieil, BhIpaKaeT MO3UIHIO
BCETO ABTOPCKOTO KOJLTIEKTHBA.

ABTOp T0/yYaeT nHMGOPMAIMOHHbIE HJIEKTPOHHBIE MTHCHMA
0060 Bcex aTamnax MpoABIKEHNsT PYKOTNCH, BKITIOYasT yBEIOMIEHNE
0 HECOOTBETCTBHU PYKOIMCH NPOMUII0 JKypHATA ¥ IMPaBUIAM
0(OPMIIEHNS; TEKCTBI PEIIEH3UI; PEleHIe PEIKOJIErHH O My0iu-
KaIliH UM OTKJIOHEHUH PYKOTIHCH; BEPCTKY OTPENAKTHPOBAHHOTO
BapHaHTa PYKOIIICH /IS TTOJIyYE€HUsT aBTOPCKOTO JI0ITYCKa K Ieva-
Ti. JlononHuTENbHY0 HHGOPMAIIUIO O TPOABUKEHIU PYKOIHUCH
aBTOD MOXET MOJAyYnTh 1o azapecy: journal_or@mail.ru;
www.reanimatology.com.

Tapantuu ABTopa

ABTOPBI JIOJKHBI TapaHTHPOBATH, YTO OHM HANNCAJIH TI0JI-
HOCTBIO OPUTHHAIBHYIO PaboTy. Vcnonp3oBanue JOObIX MaTepHa-
JIOB JIPYTUX aBTOPOB JIOIYCKAeTCs TOJIBKO C MX Pa3peleHus u mpu
006513aTeTbHOIT CCHITKE Ha THX aBTOPOB.

ABTOPBI JIOJDKHBI TAPAHTHPOBATD, YTO CIIMCOK AaBTOPOB COZIEP-
JKHUT TOJIBKO TEX JIUII, KOTOPbIE BHEC/IN OLIYTUMBIIT BKJIA/ B KOHIIETI-
IO, TIPOEKT, MCIIOHEHNE WM WHTEPIIPETAIIIO 3asBJIEHHON pabo-
TBI, TO €CTh T€X JIUII, KOTOPBIE COOTBETCTBYIOT KPUTEPHSIM aBTOPCTBA.

ABTOpI)I JOJIZKHBI TaPAaHTUPOBATH COOTBETCTBUE KadeCTBa I1e-
PEBO/ZIa CTATHbU HA AHTJIMICKUI SI3BIK MEKAYHAPOAHBIM Tpe6OBaHI/I§{M.

Tlapantuu pegakmmm

Penakiqust 10JKHA TaPAHTHPOBATD, YTO JIOObIE PYKOIUCH,
TOJTYYeHHBIE [UIST PENeH3UPOBAHNUS, OYIyT BOCIPHHIMATHCS Kak
KOHCI)I/II[CHLII/IHJII)HI)IC JOKYMCHTBI. OHI/I HE MOTYT 6bITI) ITOKa3aHbI
NIPYTHM JIUIAM U 0OCYIKIEHBI ¢ HIMI, 32 UCKIIIOYEHIEM JIUIIL, YIIOJI-
HOMOYEHHBIX Pe/IaKIHEl.

PCI[aKLII/IH JIOJIKHA TapaHTUPOBATh, YTO HCOHy6JII/IKOBaHHbIC
MaTepuabl, HaXOISIIMECS B PEJOCTABIEHHO cTaThe, He OyayT
MCIIOJIB30BAHBI B COOCTBEHHOM HMCCIEIOBAHNN HAYIHOTO PEAKTO-
Pa U PEIEH3EHTOB 6e3 MUCbMEHHOrO PaspelieHust aBTopa.

Peakius 0JKHA TapaHTHPOBATH, YTO PEIEH3EHT He GyeT
JIOTYIIEH K PACCMOTPEHMIO PYKOITMCH, €CJIM MMeeT MeCTO KOH-
kT nHTEPECOB B pe3yJibrare ero KOHKYPEHTHBIX, NapTHEPCKUX
60 APYTUX OTHOIIEHWH WK CBsI3€il ¢ KeM-JT00 13 aBTOPOB, KOM-
TAHWH HJIM OPTAaHM3AIIH, CBSIBAHHBIX ¢ MATEPHATOM TTYOIMKAINL.

Kongpnuxm unmepecos cmopon: Aemop,/Pedakyus

Kondaukr nnrepecos cropon ABTop/Pemaxius peraercs
IIyTeM I1ePEroBOPOB CTOPOH B COOTBETCTBHH C JIEHCTBYIONINM 3aKO0-
HozaresbetBOM PD 1 MEK/yHAPOAHBIMEI HOPMATHBHO-IIPABOBbI-
MU aKTaMH, PEryJUPYIOMUMI TTyGIUKAINIO PYKOIHCEil B Men-
IITHCKUX JKypHAJIaX.

Coryiacue WM HECOTJIACKE HA MyOJUKAIMIO OTPEAAKTHPO-
BAHHOTO BapUaHTa PYKOITMCH BBIPAKAETCS B 9JIEKTPOHHOM TTHCHME
ABTOPA, OTBETCTBEHHOTO 32 MEPEINCKY € PeIaKIHeil.

PCI[aKLII/IH 1 MU31aTEJIbCTBO HE HECYT OTBETCTBCHHOCTU 3a
MHEHUSI, U3JIOKEHHbIE B MyOIMKAIMSX, a TAKXKe 3a COJEpPIKaHUe
PEKJIaMBbI.

Cpoxu npoABUKeHUs pyKOIIUCH

— IKCIepTu3a Ha COOTBETCTBHE TIPOMUIIIO JKypHAIA U IIpa-
BustaM oopMITeHNsT — He 6oJtee 3-X IHel ¢ MOMEHTa TTOCTYTLIEHTST
PYKOIINCH B PEAKIIHIO.

— Penensuposanne — He 6osee 20-u aHeii ¢ MOMEHTa dJIeK-
TPOHHOI OTTIPABKH PEIEH3EHTY PYKOINCH.

— Orser aBTopa pereHsenTaM — He Gosee 7-u gHeil ¢ Mo-
MEHTA 3JIEKTPOHHON OTIIPABKU aBTOPY PEIleH3UHU.

— 3acezanue pekosternun — 1 pa3 B 2 MecsIa He T03/1Hee,
4eM 3a 1 MecsIl /10 BBIIYCKA THPasKa JKypHAJIA.

— OmnoBelenne aBTopa 0O pPelleHuy PeIKOJIIErny 1 O3Ha-
KOMJIEHIE C BEPCTKOI OTPeJaKTHPOBAHHOTO BapuaHTa — He T0371-
Hee 3-X JIHEll ¢ MOMEHTA BBIX0/Ia COOTBETCTBYIOMIEN HH(MOPMAITHHL.

Marepuasbl it myOJIUKAIMU PYKOMUCH TIOAAOTCS B pe-
NAKIMIO HA PYCCKOM 1 aHTJIMICKOM SI3BIKaX B BHIE OYMaKHBIX JIHi-
CTOB U WJIEHTHYHBIX UM TI0 COJEPIKAHMIO HJIEKTPOHHBIX (DAIIIOB.
Marepuait craTeil BKJIIOYaeT 110-0T/Ie/IbHOCTH:

1) TUTYABHBII JUCT;

2) pesioMe U KII0YeBBIE CII0BA;

3) Ha3BaHUe U HOJIHBII TEKCT PYKOIINCH C ITOJITUCSIMU BCEX
aBTOPOB, Kak B OYMasKHOM, Tak U B 9JIEKTPOHHON Bepcun (B BUjE
CKaHa CTPAHMIIBI), TTOJTBEPKAAIONIMMHI yYacTue B BBIITOJIHEHUN
[IPEICTaBIISIEMON PaGOThI U YIOCTOBEPSIONIMMU COTJIACKE C COIEP-
JKaHueM PyKOMHCH;

4) TabamIbl ¢ HOMEPOM, Ha3BaHMUEM U TIPUMEYaHueM (ecIn
OHO MIMeeTCs );

5) wwnoctpanun (rpacduku, auarpamMmer, dororpacdun,
PUCYHKM) — JUISI KasKI0H WJLTIOCTPAINK OTACIbHBIH OyMasKHbINH
JIUCT ¥ AJIEKTPOHHBII (haii;
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Instructions for the author

6) TOAMUCH K MILTIOCTPALIUSIM;

7) OGubmorpaduuecKkuil CImcox;

8) conpoBOAUTENLHOE MUCHMO HA PYCCKOM SI3bIKE HA MMSI
[JIABHOTO PeIaKTopa JKypHAJIA, MOAMNCAHHOE PYKOBOJMTENEM YU-
PEKIIEHNST, B KOTOPOM BBITIOJIHEHA paboTa.

(I)opMa COIIPOBO/IUTEJIbHOTO IMTUCbMa
K MaTepuaixy Ajasd Hy6JII/IKaIH/II/l

TnaBromy peakropy skypHasa «O01as peaHuMaToIorus»
3acsryskeHHOMY JiesiTesiio Hayku Pocenn,
unen-koppecronzienty PAH, nmpodeccopy B. B. Moposy
ITpocuM paceMOTpeTh BOTIPOC O TyOJIUKAIUY ... (BUA PYKO-
mucn; Gamuimn, Vimena, OtdecTBa BceX aBTOPOB; HA3BaHNE PYKO-
MUCH ).
ABTOpPBI PYKOTIICH 03HAKOMJIEHBI ¢ VHopmartieit st aBTo-
POB, TTPENIOCTABIECHHON sKypHATOM «O0MIast pEaHUMATOJIOTHST>, U CO-
IJIACHBI € TPABUJIAMK [IOITOTOBKH, O/Iauk U ITyOJIMKAIN PYKOIIUCH.
Jlanuast pykonuch He ayOJUpyeT Tpeablayime myoamKa-
1", B Heﬁ HE 3aTParnBarOTCA MHTEPEChl TPETbUX CTOPOH U HE HaA-
PYIIAIOTCA 9THYECKUE HOPMbI Iy OIMKAIIUH.
OTBeTCTBeHHBIIT 3a epenucky ¢ pepakimeii: Mms, OTtuect-
B0, MaMuINs OHOTO U3 ABTOPOB pyKomnucH, e-mail, resiedon, mou-
TOBBIII ajipec.
[Tonnuch pyKOBOIUTEIST YUPEKICHIIS.
COIpoBOANUTENBHOE MTUCHMO I0JKHO ObITh HareyaTaHO Ha
Guiatke yUpeKaeHus, B KOTOPOM BbITIOJIHEHa paboTa.

A7npec oTIIipaBKH MaTepHAJIOB
IS Ty GIIMKAIH PYKOIHCH

Jlns 6ymasknoit Bepenn: Pocens, 107031, Mocksa, yur. Ilet-
poBKa, 25, ctp. 2, Pepakius sxypuana «OBIIAA PEAHUMATO-
JIOT WS ».

JLJ1st 5JIEKTPOHHON BEPCHM: CAiT sKypHaIa: www.reanimatol-
0gy.com; WJIM 3JIEKTPOHHAs TI0YTa pPeNaKiUu JKypHaJa:
journal or@mail.ru.

Tpe6GoBanus K neyaTu

Ileuamyv

OHOCTOPOHHSISI, OPUEHTAINST KHIIKHAS, BBIDABHUBAHIE 110
HIIpUHe

bymaza

benag, bopmar A4

Hpugpm

Times New Roman 12-ro pa3mepa uepHoro msera

Hnmepsanovt u omemynovl

MeskeTpodHblil nuTepBas 1,5; HHTEpBaI 10 1 TToc/Ie ab3ara —
HET; OTCTYII 1epBoi cTpoku 1, 25 cm

lona

2,5 cM co Bcex CTOpoH

Hywmepayus cmpanuy,

B npaBom HukHeM yriy

Dopmam paiinos

Tekcrt, TabuumIbL, TOATKMCH K WLTIOCTpanusam — Word;

Ipaduru, guarpammnr — Exel;

Pucynkn n ¢potorpadun — jpeg BBICOKOTO pa3pereHust

Paspewenue npu ckanuposanuu

PucyHkn u ipyrue n3o06paskeHust ¢ UCTOIb30BAHUEM JTMHUI
— 1200 dpi;

Dororpadus, paxuorpadus — ne menee 300 dpi;

Dororpadus, pamrorpadus ¢ rekerom — He mMeree 600 dpi.

Edunuuypr usmepenus

Bemmuunsl n3mepeHuil 10JBKHBI COOTBETCTBOBATL Mesy-
naponuoii cucreme exunut] (CH), remneparypa — mkasne Ileabcus.

Dopmyot

B dopmysiax 10/sKHBL GbITH Y€TKO Pa3sMeUYeHbI BCE 2JIeMEH-
THI: CTPOYHBIE 1 IPOIUCHbIE, & TAKIKE JATHHCKUE U IPeYecKue OyK-
BBI; TIOJICTPOYHBIE 1 HAJCTPOYHbIE MHJIEKCHL. B ciyuae mudp n
6ykB, cxonHbx 110 Harmcanno (0 — mudpa, O — 6yKBa), 1OMKHBI
OBITh C/leJIaHbI COOTBETCTBYIOINIME TIOMETKU.

Haseanus

TIpn ymoMuHaHNE ammapaTypbl B CKOOKAaX yKa3bIBAIOTCSI
upma 1 cTpana npou3BOAUTEID.

Hanpumep: CBeToBOH 30HZ O0JHOKAHAJIBHOTO ammapaTa
JIAKK-02 (HIIIT «/TA3BMA>», Poccus).

B xypHasie NCIIOJIBb3YI0TCS MEK/LyHAPO/IHbIE HeIIATEHTOBAHHBIC
nazBanus (INN) snekapers n ipertapatoB. Toprosbie (TaTeHTOBAHHbIE)
HA3BAHMS, 1107l KOTOPBIMH TIPENApPAThl BBITYCKAIOTCS PA3JIMYHBIMU
upmamu, IpuBoOAATCS € YKazaHueM (PUPMbI-M3TOTOBUTEIS M X MEXK-
JIyHAPOJIHOTO HEMTaTeHTOBAHHOTO (TEHePIYECKOT0 ) Ha3BAHMSI.

Hamnpumep: tapusnz (odaokcanmn, «Xexct Mapuon Pyc-
cesby).

JlaTunckue Ha3BaHNS MIKPOOPTAHI3MOB IIPUBOJIATCA B CO-
OTBETCTBUM C COBPeMEHHOH Kiaaccubukammeii, kypcusom. Ilpn
[IePBOM YIOMMHAHUN Ha3BaHUE MUKPOOPraHU3Ma JAeTCsl HOJIHO-
CTBIO — POJ U BUJL, IPH TTIOBTOPHOM YIIOMUHAHUH POJIOBOE Ha3Ba-
HITE COKPAIIAETCSI /10 OJHOI OYKBBL.

Hanpumep: Escherichia coli, Staphylococcus aureus,
Streptomyces lividans; E.coli, S.aureus, S.lividans.

HasBaHusi TEHETHUECKUX JIEMEHTOB JAIOTCSI B TPEXOYKBEH-
HOM 0603HAYEHUHU JIATUHCKOTO a/ihpaBUTa CTPOYHBIMU OYKBaMI, KYP-
cuBoM (fet), KOAMPYEMBIMI COOTBETCTBYIOIMINMH TeHETHYeCKIMI
DJIEMEHTaMU TIPOJIYKTBI — MporucHbMU npsiMbivu Oyksamu (TET).

Bunst u 00beM pykonucu

Ob3opnas cmamvs

He Goutee 25 crpanuir. CIMCOK IIUTUPYEMOIi TUTepaTyphl —
ne meree 100 HanMeHOBaHNUIL.

3akasannas cmamost

ITo moroBopeHHOCTH.

Opuzunanvnas cmamosi

He 6osee 17 crpanmil, BKIOYAs TaGJIHIBI U VILTFOCTPALIIHU.
O6riee Kom4ecTBO TabJIuI 1 HTocTparuii — te 6osee 7. Crincok
IUTHPYEMOIT JINTEPaTypbl — He MeHee 25 HanMeHOBAHMIA.

Kpamxas cmamos

He 6osee 8 crpammil, BKIOYast TaOIUIIBI U MILTIOCTPAITHN.
O61mee KommuecTBo TabJIMI 1 MLIIOCTpaluii — He boee 2.

Juckyccuonnas cmamosi (8xaouaem coopmyiuposanmvie
0151 06cyHcOenUs BONPOCHL)

He Gonee 5 crpanmuily, BKIOYas TaOJWIbI ¥ WUJLIIOCTPAIIUN,
O61ee KomuuecTBO TabJIMI] U WILIIOCTpalii — He GoJiee 2.

Crvicok nuTHpyemoii imreparypbl — He 6osiee 16 Hanmerno-
Banmii. KommuecTBo BOpOCoB /st 00CysxaeHus — He Gouee 3.

Pestome (wacmv cmamou)

He Goutee 250 ciioB.

ITucomo 6 pedaxyuio

He 6omee 600 cao. ITricbMa, agpecoBaHHbIE COTPYIHUKAM
penaKIn, He myOauKyOTCS.

Cmpyxmypa cmamei:

1) TUTYIBHBIN JINCT; 2) pe3iOMe U KITI0YeBbIe CJI0BA; 3) TEKCT
CTaTbH, COCTOSIINIT 13 paszenos: «Beexennes», « Marepuapt u Me-
TONBI>, «Pesymbrater», «O0CyKAEHNE», «3aKII0ueHne>; 4) Tabu-
ITBI ¥ TIOJIITHICH K HIM; 5) MJUTIOCTPAIIN U MOATNCH K HiM; 6) 61b-
smorpadust.

Crcremarimaeckie 0030pbl PEKOMEH/IYETCSI TOTOBUTB T10 CTaH-
napram PRISMA (11opo6Hee Ha caiite www.reanimatology.com)

Tpebosanus x cmpykmypuuim pasderam cmamei cM. HA
catime www.reanimatology.com.

Ha ctp. 5 u cp. 41 xkypuana Ne 4 B 3arsaBuu cratbu o6Hapyskena oneuarka. Crreayer untats: «[EMOKOATYJIA-
U U KUCJIOTHO-OCHOBHOE COCTOSHUE IIPU KPAHUOILEPEBPAJIbHOWM TUIIOTEPMUUN Y
BOJIBHBIX C TSYKEJIOM YEPEITHO-MO3TOBOY TPABMO>».

www.reanimatology.com
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Peknama

Per. Ne P-003135/01 ot 21.11.2008

INTODNABAH

000 «HAYYHO-TEXHOJIOMMHECKAA
DOAPMALIEBTMHECKAA

OUPMA «T0JTUCAH»
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Samiynno 10mn

100+
101
201

) 1651
344

O U MR N0 10n

000 «Hay“HO - TOXHONOTHHOCKAR (//\II,
dapmauesTuieckan Gupma «~NONUCAH~ 7 g

POCCHA, 192102, I CAHKT-NMETEPBYPT,
Y. CANNOBA, 1. 72, KOP. 2 , JIUT. A,
TEN.: +7 (812) 710-82-25

®AKC: +7 (812) 764-62-84

ToKcukonorusa

lapmonnynas

HeHponpoTeKTHBHaNA

¥ bBbicTpo ycTpaHAeT

HEBPOJIOrM4ECKNe CUMIMTOMbI
abCcTUHEHUMM NPU OCTPbIX
OTpPaBJIEHUAX HENPOTPOMHLIMM
Afamu

¥ CoKpallaeT AnuTesbHOCTb

npebbiBaHWA 60/bHbIX B
peaHNUMaLMOHHbIX OTAENEeHUAX

U CHmKaeT netanbHOCTb Npu

TAXENbIX OTPpaBeHNAX

WHTennekT Ha sawuTte
3A0pOBbA

e polysan



ekca

dexkckeTonpodeH

A

k\

BbicTpoe BbipaXXeHHbIi Xopowuuii
Ha4yano o0e30omBaloLUN npoduib
aencTeug’ apdPekr? Ge3onacHocTu®

e

Aekcanryy®

Aexceeronpogen
NMokasaHnA K NpIMeHeHMI0: St 2 e sy ! »
v !"":,”2’9355@5«9: 25 mrun s
% KynupoBaHune 60neBoro cMHapomMa 3
pa3nnyHoOro reHesa (B T. u. i
nocsieonepaunoHHble 60nu, 6onv Npu 3, [N
MeTacTasax B KOCTW, MOCTTPaBMaTUyecKme &f
6011, 60511 NPV NMOYEUHDBIX KOJMKAX, B2 pevcar
anbrogncMeHopes, UWNaNrna, PaguKymuT, = =8

HeBpanruu, 3yoHas 6onb);

% cuMnToMaTMuecKoe sleyeHne oCTpbIX
1 XPOHNYECKNX BOCMANNTENbHbIX,
BOCNANNTEsNIbHO-AereHepaTuBHbIX
N meTabonnuecKknx saboneBaHuin
OMOPHO-ABUraTe/NIbHOro annapara

v 1. UHcmpyKyus no MedUYUHCKOMY NpuMeHeHuto npenapama Jlexkcanzu®
(B T. 4. pEBMATONAHbBIV apTPUT, 2. Peat S, 10th World Congress on Pain 2002, San Diego: 945-P215
CMOHAWJI0APTPUT, apTPO3, OCTEOXOHO p03) 5 3.Zippel, Clin Drug Invest, 2006, 26(9), 517-528

CokpalleHHasa nHpopmaLua No NpUMeHeHNIo npenapara [lekcanrnH®: [lpomugonokazaHus: MNoBbllEeHHaAA YyBCTBUTENBbHOCTb K AeKcKeTonpodeHy unm agpyrum HIBM vau K nio6omy m3
BCMOMOraTeibHbIX BELLECTB, BXOAALMX B COCTaB Npenapata; A3BeHHan 601e3Hb KenyaKa 1 ABeHaALaTUNepCTHON KULWLKM B dpase 060CTPEHUA; KeNyAOUHO-KMLILEYHbIe KPOBOTEYEHNA B aHaMHe3e,
[pyrvie akTMBHble KPOBOTEUYEHUs, aHTUKOArynAaHTHaA Tepanws; BocnanutesbHble 3aboneBaHusa KulleuyHvka B ¢pase 060CTpeHUs; TaKesble HapyleHUa GYHKLUUM NeyeHn; ymepeHHble nau
TsKenble HapyLeHua GyHKLMM NoYeK; neyeHre 601eBoro CMHAPOMA NPU a0PTOKOPOHAPHOM LUYHTMPOBAHWI; MepUof, Noc/e NpoBeeHUs a0PTOKOPOHAPHOTO LWYHTUPOBaHUSA; 6poHXManbHas
acTMa, B T.U. — B aHaMHe3e€; MOJIHOe UM HEMoJIHOe coyeTaHve BPOHXMaNbHON acTMbl, PELMAVBUPYIOLLErO MONMNO3a HOCa U OKOJIOHOCOBbIX MasyX W HEMepPeHOCHMOCTMN aLeTUNCaNNLIUIOBO
Kucnotbl unu ap. HMBIT; TaXenasa cepaeyHas He[OCTaTOYHOCTb; reMOpPpParMyeckunii avates Unu Apyrue HapyLeHus Koarynauuu; Bo3pacT Ao 18 net; 6epeMeHHOCTb U 1 Nepuog nakTaumu.
[lekcanrmH® NpoTMBOMOKasaH A/1A HeBpaKcmanbHoro BeefeHuA. C ocmopoxHocmeto: BC; LepebpoBackynapHble 3a6oneBaHus; caxapHblii Anaber, A3BeHHoe nopaxeHve KKT B aHamHese;
AnvtenbHoe npumeHeHne HIBI; noxwnon Bo3pacT (ctaplue 65 neT).

Cnoco6 npumeHeHNA U f03bl. Pacmeop 071 uHveKyul: [lekcanrH® npeaHasHayeH AnA BHYTPUBEHHOTO U BHYTPVMbILIEYHOrO BBeAeHUs. PekomeHayemas fo3a [4J1A B3pOC/bix: 50 Mr Kaxable
8-12 u. CytouHas go3a 150 mr. [lekcanrvH® npefiHa3HaueH As KPaTKoCPOUHOro (He 6onee 2-x iHEN) NPUMEHEHUA B NEPUOS OCTPOro 6os1eBoro cuHapoma. Tabnemku [lekcaneuH® 25 npuHUMaloT
BHYTpPb BO Bpems efbl. PekomeHyemas fo3a 451 B3pocsbix cocTaBnsaeT 12,5 mr (1/2 Tabnetkun) kaxgble 4 - 6 4 unu 25 mr (1 Tabnetka) Kaxable 8 u. MakcumanbHas cyTouHas fo3a — 75 mr. Kypc

JIeYEHNA MpenapaTom He JO/KEH NPeBbIWaTh 3-5 aHen. Haubonee yacmo ecmpeyarowuecs noboYHble 3hhekmel Npu npumeHeHUU npenapama JlekcanzuH®: Ana HbeKUMoHHOW Gopmbi: 60/1b B
MecTe UHbEKLMY, TOWHOTA, PBOTa. [InA TabneTnpoBaHHO GOpMbI: TOWHOTA, PBOTa, abfoMyHanbHas 60Mb, aucnencus, arapes.

000 «bepnuH-Xemn/A.MeHapuHm», 123317, MockBa, lMpecHeHckas HabepexkHas, .10, BL| «bawHsa Ha HabepexHoit», 650k b.

Ten.: (495) 785-01-00, paxc: (495) 785-01-01; http://www.berlin-chemie.ru M BEPJIUH-XEMU

VHpopmauwa Ana cneurannctos 3apaBooxpaHenus. OTnyckaeTcs no peuenty. MoapobHasa MHGopMaLIMA COAEPKUTCA B UHCTPYKLIMAX MO MPUMEHEHMIO
(Oekcanruu® ot 30.11.11, dekcanruH® 25 o1 22.10.12)

MEHAPUHUN




