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Kpurepun muarsocriku 1 noaxoasi K quddepeHiupoBaHHOMY JI€Y€HHIO OCTPOro pecrmparopHoro aucrpecc-curaapoma (OPIIC)
npu Ho30KoMHUaIbHOI HesMonnn (HIT) pazpaGoranbl, HO HOAXObI K TPOPUIAKTUKE PA3BUTHS JAHHOTO CHHAPOMA NPH HATMYHH
(axropoB pucka He udydensl. FickyccerBennast Bentuisinus gerkux (MBJI) B GesonacHoM peskume (<«nporekrusaasi> UBJI) npen-
craBisier co00ii HauGosee BeposTHbIH cnocod npodunaxtiuku pazsutust OPIC npu HIL. Ifeas uccaedoganus. Ouennrs adpdex-
tusHocTh VIBJI ¢ Ge3onacubivu napamerpamu B nipenynpeskaennn passutust OPIIC npu HIT y 60/1bHbIX XUPYPIrUYECKOii a610Mu-
HaJbHOIT uHbekuueil. Mamepuanvl u Memoost. JlTaHHOE PETPOCHEKTHBHOE OJIHOLEHTPOBOE HCCIIEI0BaHNE GBUIO TPOBEIEHO Ha
xmnnyecknx 6azax HUU o6meit peanumaronorni um. B. A. Herosckoro B 2013—2014 rr. Tlpu npoBeieRr# peTpoCEeKTUBHOTO
ananu3a GoJbHbIE GbUIM paszieneHsl Ha e rpymibe: Ipymma «Besonacuas UBJI> — ¢ momenta quarnoctiku HIT 6obHbIM IPOBO-
i BJI B 6esonacHoM peskumMe (aprxaTenbhblii 00beM 6—8 mu/kr); Ipynna «Cranpapraas UBJI»> — ¢ MOMeHTa IHATHOCTHKH
HII Goabrbiv nposoaim UBJI ¢ TpaaunmonHsivu napamerpamu (aprxateabHblii 00beM 8—10 mii/kr). B kauecTBe 0CHOBHOTO Kpu-
Tepust 3P PEKTUBHOCTH PECIUPATOPHOI MOAIEPKKU B 6e30IacHOM peskuMe Obuia npuHsTa yacrora passutusi OPIC B rpymmnax
GospHbIX. B KauecTBe BropuuHbIX Kpurepres 3¢ (HEKTHBHOCTH PECIUPATOPHOIl MONIEPKKH B 0€30IIACHOM PEKHME OLEHUBAIN
mumrenabaocth UBJI, aymrerpHOCTh NPeGhIBaHUs B OT/IEIEHAN PEAHUMATONOTUH B 30-CyTOUHYIO JIeTATbHOCTh. CTaTHCTHYECKH it
aHAJIM3 MOJIyYEHHbIX IAHHBIX IPOU3BO/MIICS PH ITOMOIIM TakeTa Statistica 7,0. /lanHble npe/cTaBieHbl B BUIe MeUaHbl * 25—75
nepuentuneii (25—75 IQR). [TlocrosepubivM cuntanocs pasimyue npu p<0,03. Pesyavmamo:. IIpu cpaBHeHNH HHIIEKCA OKCUTeHa-
wun (MO) v unzekca suecocyaucroii Boap! erkux (MBCBJI) mexxy rpynmamu 6oibHbix «Besonacuast UBJI» u «Cranpapraas
UBJI»> 3aK0HOMEPHBIE JI0OCTOBEPHbIE PA3INYUS MESKLY IPYNIIAMH 110 JIAHHBIM OKA3aTesiM ObLIN 3aPErNCTPUPOBAHBI HAUHHAS CO
BTOPBIX CyT. uccaenosanusi. B rpynme «CranmaprHas UBJI»> ObL1o 3aperncTpupoBaHo aocroBepHoe cuzkenne MO u npupoct
MBCBJI k 7 cyT. uccienoBanns no cpasuennio ¢ 1 cyr. Jlpixareasnsiii 00bem (J10) 6bi1 3akoHOMepHO Hinke B rpynme «Besonac-
nast UBJI» o cpaBHenuio ¢ rpynnoii «Cranznapraast UBJI> B reuenue 1, 3, 5 cyT. uccienoBanusi. Cratnyeckuii KOMIUIARHC JIETKUX
HCCIIeI0BaHus ObLI ¢ 3 CyT. HccienoBanus Huske B rpynne «Cranpapraas UBJI» no cpasnenmio ¢ rpynnoii «Besonacuas UBJI»,
ur0 cBsi3ano ¢ passuremM OPIIC y 6obHbIX qanHoi rpymibl. [IMKOBOE NaBieHne B AbIXaTENbHBIX MYTSIX € 3 CyT. HCCIEI0BAHMS ObI-
Ji0 Bbite B rpymme «Crangaprias IBJI> no cpaBaenuto ¢ rpynmoii «Bbesonacnas VIBJI»>. /laBieHue m1ato B pIXaTeIbHbIX My TSIX
¢ 3 cyT. ueeseoBanus 6buIo Bbie B rpynme «Crangapraas UBJI» no cpaBuenuio ¢ rpymmoii «<besonacuas UBJI». Bbum nosyye-
HbI JIOCTOBEpHbIE pa3muusi 110 yacrore passutust OPIC npu HII B rpymmax Goababix: B rpynme 6ombubix HIT, y KOTOpbIX npume-
nsum 6esonacuyio UBJI, OPIC passuics y 6 60abubix (15,0%); Bo Bropoii rpymme 6oasubix HIT (crannaprusii peskum BJIT)
OPIC passuics y 20 6ompubix (67,1%) (p=0,0001, Tounsiii recr @umepa). B rpynme 6opubix HII, B K0TOPOIi HCMOMB30BaIM
HBJI ¢ GesonacHbIMU TapaMeTpamMu, ObLia 3aperucTpupoBana Menbinas jmreabnocts UBJI (14,846,2 cyr. vs. 20,0+6,3 cyT.) u
npeGbiBanus GOJIBHBIX B oT/eeHny peannmaroioruu (19,2+6,0 cyr. vs. 23,9+7,7 cyr.) (Puc. 9). Bbum nosyyeHs! 10cToBepHbIe
Pa3IHYusI 10 JIETATIBHOCTH MEK/Ty TPyNnamMu 6obHbIX: B rpymnme 6oabubix HII, y koTopbix npumMeHsum 6e3onacuyio IBJI, reraib-
HocTb cocraBuia 27,5% (n=11); Bo Bropoii rpymme 6oabnbix HIT (cranpaprusii peskum UBJI) neransHocTs cocrasuia 46,7%
(n=14) (p=0,046, Tounsiii rect Muniepa). 3axnouenue. lIpoBeneHne UCKYCCTBEHHOI BEHTHISIINHU JIETKUX ¢ 6€30IaCHbIMK Napa-
MeTpaMH TI03BOJISIET NPeLyNPeUTh Pa3BUTHE OCTPOTO PECIMPATOPHOTO HCTPECC-CHHAPOMA MIPH HO30KOMHAIbHOIT THEBMOHUU Y
OOJIbHBIX XMPYPIUYECKON a0JOMUHAIBHON HH(peKIMeid, yTo yiaydimaer ucxo/pl jevenus. Kntoueevie crosa. HozoxomuanbHast
TTHEBMOHUS, OCTPBIil PeCIPATOPHBIi AUCTPECC-CHHIPOM, HCKYCCTBEHHAs] BEHTWISIIUS JIETKUX, NPO(HIaKTHKA.

Diagnostic criteria for and approaches to differentiated treatment for acute respiratory distress syndrome (ARDS) in nosocomi-
al pneumonia (NP) have been elaborated, but approaches to preventing this syndrome in the presence of risk factors have not
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been investigated. Safety-mode mechanical ventilation (MV) (protective MV) is the most probable way of preventing ARDS in
NP. Objective: to evaluate the efficiency of MV with safety parameters in preventing ARDS in NP in patients with surgical
abdominal infection. Subjects and methods. This retrospective unicentric study was conducted at the clinical bases of the V. A.
Negovsky Research Institute of General Reanimatology in 2013—2014. During a retrospective analysis, the patients were divid-
ed into two groups: 1) safe MV — after NP was diagnosed, the patients underwent safety-mode MV (tidal volume (TV) 6—8
ml/kg); 2) standard MV — after NP was diagnosed, the patients were on MV with traditional parameters (TV 8—10 ml/kg). The
incidence of ARDS in the patient groups was taken as a main criterion for the efficiency of safety-mode respiratory support. The
duration of MYV, the length of stay in an intensive care unit, and 30-day mortality rates were estimated as secondary criteria for
the efficiency of safety-mode respiratory support. The findings were statistically analyzed using a Statistica 7.0 package. The data
were expressed as the median (+ 25—75 percentiles interquartile range (IQR)). The difference at p<0.05 was considered signif-
icant. Results. Comparison of oxygenation index (OI) and extravascular lung water index (ELWT) showed that there were nat-
ural significant differences between the safe MV and standard MV groups in these indicators, beginning from day 2 of the inves-
tigation. The standard MV group displayed a significant decrease in OI and an increase in ELWI at 7 days versus at day 1 of the
investigation. In the safe MV group, TV was naturally lower than that in the standard MV group on days 1, 3, and 5 of the study.
From day 3, the statistical lung compliance was lower in the standard MV group than that in the safe MV group, which was linked
to the development of ARDS in the patients in this group. From day 3, the peak airway pressure was higher in the standard MV
group than that in the safe MV group. From this time, the plateau airway pressure was higher in the standard MV group than that
in the safe MV group. There were significant differences in the incidence rate of ARDS in NP in the patient groups: ARDS devel-
oped in 6 (15.0%) and 20 (67.1%) NP patients who underwent safe and standard MV, respectively (»=0.0001, Fisher's exact
test). The NP patients who used MV with safety parameters were recorded lower lengths of MV (14.8+6.2 days) and stay in an
intensive care unit (19.2+6.0 days) than those who had standard MV (20.0+6.3 and 23.9+7.7 days) (Fig. 9). There were signifi-
cant differences in mortality rates between the patient groups in the NP patients on safe MV whose mortality was 27.5% (n=11);
this in the NP patients on standard MV was 46.7% (n=14) (p=0.0046, Fisher's exact test). Conclusion. MV with safety parame-
ters allows for preventing ARDS in NP in patients with surgical abdominal infection, which improves treatment outcomes. Key
words: nosocomial pneumonia, acute respiratory distress syndrome, mechanical ventilation, prevention.
DOI:10.15360/1813-9779-2015-2-6-17
Octpsiit Acute respiratory distress syndrome (ARDS) is a

PeCTIMpPaTOPHBIA  AUCTPECC-CUHAPOM

(OPAC) — gacToe ocokHEHTE KPUTHUYECKUX COCTOSHU,
00yCJIOBJIEHHOE Pa3BUTHEM HEKapAUOIeHHOIO OTeKa Jier-
KUX B pesyJbrate TMOBpeskaeHus (auctpodusi, HEKpos,
aIloNTo3) IHIOTENNS, ANbBEOJSIPHOTO BIUTENUs, UX Oa-
3aJIbHBIX MeMOpaH (BKJIOYas CTPYKTYPbl asporeMaruyec-
KOTO Gaphepa) 1 MOBBINIEHUST TIPOHUIIAEMOCTH COCYIOB Te-
MOMUKPOIUPKYJISIITUH TTPU BO3/EHCTBUN HK30T€HHBIX NJIT
AHJIOTEHHBIX (hakTOpoB arpeccun [1].

Hosoxomunanbnas nmesmonus (HIT) — camas yacras
HO30KOMHUAJIbHAS MH(DEKIMS B OT/IETIEHUSIX PEAaHUMATOJIOT UL
OCTpblii pecrmpaTopHbIil ANCTPECC-CUHIPOM  OCTIOKHSIETCST
HIT y 34—60% narmeHToB Ipy NCKYCCTBEHHON BEHTUJISIIAN
(BJI) Gosee 7 cyr., a tsikensie HIT B 12—33% ocsioxHSOT-
cst OPIIC, uTo yBemmumBaeT Jietarbiocth 10 80% [2, 3].

Kpurepun auarHocTuku u nmogxozsl K auddepenim-
posarHoMmy JiedeHrto OPJIC npu HII pazpabotabl, HO moj-
XO/bl K MPO(UIAKTUKE Pa3BUTHUSI JAHHOTO CUH/POMA TIPU
Hasimuun (haKTOPOB pHCKAa He HM3yveHbl. VIcKyccTBeHHast
BEHTUJISILIUS JIETKUX B GE30MACHOM peKuMe (<IIPOTEKTUB-
nasg» VBJI) mpeacrasusger coGoil mambosee BEPOSTHDINA
criocob npodustaktrku passurus OPIC npu HIT [4—9).

e nccnenoBanmst — orieHUTH 9 PEKTUBHOCTD UC-
KyCCTBEHHOI BEHTUJISIUK JIETKUX ¢ Oe30MaCHBIMU I1apa-
MeTpaM¥ B TIPEYTPEKACHUN PA3BUTHS OCTPOTO PeCIrpa-
TOPHOTO JIUCTPECC-CUHJPOMA TIPU  HO30KOMHUAJIBHOM
[THEBMOHUM Y GOJIBHBIX XUPYPrHUYECKOil ab0MUHATIBHOIL
WHDEKITIEH.

Marepuan u MeTObI

Jlarmoe peTpocreKTHBHOE OJHOIEHTPOBOE MCC/IE0BAHNE OBLIO
NPOBEIeHo Ha KanmHMdecknx Gazax HIUU obmeli peaHuMaTosorum
um. B. A. Herosckoro B 2013—2014 rr. Vicenenosatue 6110 og00pe-
HO JIOKQJIBHBIM DTHYECKUM KOMHUTETOM ¥ TIPOBEZIEHO B COOTBETCTBUI
¢ npuHImIamMu XeabcuHeKoi Jlekmaparmy, HalmoHabHbIMK CTaH-
napramu u pekomerparusim OTBHY «<HUMOPs». B nanHoe ucce-
JloBaHye ObLIM BKJIOYEHbI GOJBHBIE ¢ XUPYPIrUYECKUMHU abIoMu-

prevalent complication of critical illness caused by a dam-
age (dystrophy, necrosis, apoptosis) of the vascular
endothelium, alveolar epithelium and their basal mem-
branes (including structures of aerohematic barrier). This
damage is caused by exogenous or endogenous factors and
leads to an increase of vascular permeability and develop-
ment of noncardogenic pulmonary edema. Taking into
account the similarity of etiology, risk factors and patho-
genesis, the acute lung injury is currently considered as a
first and reversible stage of ARDS [1].

Nosocomial pneumonia (NP) — is a prevalent noso-
comial infection. Acute respiratory distress syndrome is
complicated by NP in 34—60% in mechanical ventilation
longer than 7 days. Severe NP is complicated by ARDS in
33% which increases mortality up to 80% [2, 3].

Criteria of differential treatment of ARDS and NP
are developed, but there are no available approaches of
ARDS prophylaxis. Lung-protective ventilation is the
most probable method of ARDS prophylaxis in NP [4—9].

The aim of the study was to estimate the efficacy of
the lung-protective mechanical ventilation in the ARDS
prophylaxis in NP surgical patients.

Materials and Methods

This retrospective single-center observation trial was per-
formed at the V. A. Negovsky research institute of general reani-
matology in 2013—2014. The investigation was approved by the
local ethical committee and was guided according to the Helsinki
declaration, national and institute standards. Patients with surgi-
cal abdominal infections complicated with ventilator-associated
pneumonia (VAP) but no signs of ARDS, were enrolled in the
study (Fig. 1, Table 1).

Inclusion and exlusion criteria and patients characteristics:

Inclusion criteria: age 30—65 y.o.; abdominal surgical infec-
tion; VAP; no ARDS.

Exclusion criteria: APACHE 11>26; trauma; severe immune
deficiency; multiple trauma; contraindications for arterial
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Ta6Jmua 1. XapaKTepl/ICTI/IKI/I 6OJII)HI)IX, BKJIIOYEHHBIX B HCCJIE/IOBAHUE.

Table 1. Patients characteristics.

Parameters Values of parameters in the groups P
1 2
n=40 n=30

Age, years 44.7£14.5 49.7£13.5 0.15

Male, n (%) 38 (95%) 27 (90%) 0.36

APACHE 11, score 17.5+3.4 18.5+2.1 0.16

SOFA day 1, score 11.7+2.9 11.2+£2.5 0.48

SOFA day 3, score 11.2+2.3 11.2+2.9 0.99

SOFA day 5, score 10.9+2.6 11.6+2.9 0.32

SOFA day 7, score 10.4+3.2 11.4+3.3 0.20

Murray day 1, score 0.5+0.3 0.5+0.5 0.98

Murray day 3, score 0.7£0.4 1.1+0.7 0.005
Murray day 5, score 0.9£0.6 1.4+0.9 0.003
Murray day 7, score 0.8+0.7 1.5+1.5 0.001
CPIS day 1, score 8.1+1.5 8.5+1.5 0.21

CPIS day 3, score 8.3+1.6 8.4+1.5 0.96

CPIS day 5, score 8.4+1.6 8.5+1.7 0.83

CPIS day 7, score 8.3+1.7 8.3+1.8 1.00

Sepsis, n (%) 40 (100%) 30 (100%) >0.99
Surgical abdominal infection 40 (100%) 30 (100%) >0.99
Severe acute pancreatitis, peritonitis 30 (75%) 25 (84%) 0.56

Postoperative anastomosis leak, peritonitis 4 (10%) 3 (10%) >0.99
Bowel perforation, peritonitis 1(5%) 2 (6%) >0.99
Mechanical ventilation duration before enrollment, days 7.6£1.3 8.2+3.1 0.78

Note (npumeuanue): Parameters — mokasaresi; Values of parameters in the groups — 3nadernust mokasareseil B rpymiax; age, years —
Bozpact, rozipl; male — myskckoii mosi; APACHE IT (Acute Physiology and Chronic Health Evaluation IT) — mikazna kinHuueckoi onen-
Ku TsKecTH cocTostus 6oabHoro; SOFA (Sequential Organ Failure Assessment score) — Ikasia OIEHKH OPraHHON HEOCTATOYHOCTH;
Murray — mkana Mioppesi; CPIS (Clinical Pulmonary Infectious Score) — tkana uHGEKIIMOHHOTO TpoIiecca B JIETKUX; Sepsis —
cencuc; Surgical abdominal infection — xupypruueckas abnomunanbas nHbeknus; Severe acute pancreatitis, peritonitis — TsKesbIi
ocTpblii maHkpeaTuTt, epuToHuT; Postoperative anastomosis leak, peritonitis — mocseonepanontas HeCOCTOATEIBHOCTD AHACTOMO34,
nepuronnt; Bowel perforation, peritonitis — nepdoparmst kumeunuka, nepurornt; Mechanical ventilation duration before enrollment,
days — pmmrensrocts BJT 10 moctymienus, nuu; score — OGazer. Data is presented as M+o — nanubie npenctasaeHbl Kak M+,

HAJIBHBIMI MH(eKIMsIMH, ocyoxkuernbiMu V1 BJI-accormpoBantoit
HIT, 1o 6e3 kmnnyeckux npusnakos OPIC (puc. 1, Tabm. 1).

Vcriosib30oBasin cJieyionye KpUTepun BKIIOUYEHNS U UCKJITIO-
YeHMs.

Kpurepuu Brimouenust: Bopact 30—65 jiet; Hajinuue Xupyp-
rudeckoil abgoMuHaabHON uHbekmn; Haauure VBJI-acconmu-
posannoii HIT; orcyrerBue amarnoctnyecknx npusnakos OPIC.

Kpurepun uckmouennst: APACHE I1>26 win puck Jierass-
HOTO MCXO/[a B TeueHue 24 4.; HaJuvne PacipoCTPAHEHHOTO OHKO-
JIOTHYECKOTO MPOIIeCcCca; TOJUTPABMA; OCTPOE HOBPEIK/IEHIE ITOYEK,
TpebyIoliee IPOBECHUS TeMOIMANI3]; IEKOMIIEHCHPOBaHHbIE 00-
CTPYKTHBHbBIE 3a00JIEBaHUSI JIETKHX; J€KOMIEHCHPOBAHHBII ca-
XapHBIH Anabet; nMMyHO/IeDUIINT; 6ePEMEHHOCTD; YIaCTHe B JPY-
IUX KIMHUYECKUX MCCJIe/JOBAHMIX.

[Ipu mpoBeieHIN PETPOCTIEKTHBHOTO aHain3a O0JIbHbIE Obl-
JIV Pa3JleJIeHbl Ha JIBE TPYIIIIBI:

TPYIIIA 1 («Besonacuass UBJI») — ¢ momenma ouaznoc-
muxu HII 6onvivim nposodunu UBJI ¢ 6esonaciom peacume (Ovixa-
meavioiil 00vem 6—38 mi/Kz). PecmupaTtopHyio TOJJIEPKKY MTPOBO-
auau 1pu romormn anmapaTtoB Engstrom Carestation (GE
Healthcare, CIIIA) B pesxkume SIMV ¢ KOHTPOJIEM 10 JaBJIEHUIO
(Synchronized Intermittent Mandatory Ventilation, cunxponusu-
pOBaHHas [epeMeKalonasics IpUHYANTeIbHAs BeHTUsas ). [Ipu
[POBEJIEHN PECIIMPATOPHON TIOANEPKKU 0OECTIEUNBATN TTHKOBOE
JIaBJIeHNe B [BIXATENBHBIX My TsIX He Oosee 35 CM BOMH. CT.; [bIXa-
TebHbII 00beM He Gosiee 6—8 MJI/KT I0JIKHOIT MacChl TeJIa; 4acTo-
Ty JbIXaHsI I MUHYTHBIT 00beM BEHTUIISIINI MUHUMAJIBHO HEOO-
xoaumele, s noanepxkanus PaCO, na yposae 30—40 MM pr.cT;
CKOPOCTb IIMKOBOTO MHCIIMPATOPHOTO MOTOKA B /JHAla3oHe OT
30—40 mo 70—80 s1/MUH; HUCXOAIUI TPODUIL UHCITTUPATOPHOTO

catheterization; left ventricular insufficiency; pregnancy; acute
kidney injury; decompensated obstructive lung diseases; decom-
pensated diabetes mellitus; pregnancy; simultaneous enrollment
in other clinical trials.

Patients were split into 2 groups:

GROUP 1 («Lung-protective ventilation») — from the
time of diagnosis of NP patients were mechanically ventilated in
a lung-protective mode (tidal volume 6—8 mi/kg). Respiratory
support was performed using devices Engstrom Carestation
(GE Healthcare, USA) in SIMV mode with the control pres-
sure (Synchronized Intermittent Mandatory Ventilation). The
peak airway pressure was no more than 35 water c¢m; tidal vol-
ume 6—8 ml/kg body weight; respiratory rate and minute vol-
ume ventilation were minimally required to maintain PaCO,
30—40 mmHg; peak inspiratory flow rate was in the range of
30—40 to 70—80 1/min; descending inspiratory flow profile was
used; fraction of inspired oxygen was minimally required to
maintain a sufficient level of oxygenation of arterial blood;
PEEP was selected in accordance with the concept of «optimal
PEEP»; the inspiration/expiration ratio of not more than 1.5:1
was used. Control of arterial blood gas analysis was done 2
times a day [1].

GROUP 2 («Standard MV ») — traditional mechanical ven-
tilation (tidal volume 8—10 ml/kg) was performed. Respiratory
support was performed using devices Engstrom Carestation (GE
Healthcare, USA) in SIMV mode with the control pressure
(Synchronized Intermittent Mandatory Ventilation). Control of
arterial blood gas analysis was done 2 times a day. [1].

Nosocomial pneumonia and sepsis was diagnosed in accor-
dance with international, National and institute guidelines [6].
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[THeBMOHUM

MIOTOKA; (DPAKIINIO KHCJIOPO/IA B ABIXATEIBHON CMECH — MIHUMAJIb-
HO HEOOXOMMYIO [UISI TOJIEPKAHMST JOCTATOYHOTO YPOBHST OKCH-
reHaluu aprepuanbhoii kposu; Beibop IIIKB ocyuiectsisiicss B
COOTBETCTBUM ¢ KoHuemnmueil «ontumanbioro IT/IKB»; ornorie-
HITe BIOX,/BBIZIOX He nuBeptHpoBain 6omree 1,5:1. Kontposs raso-
BOTO COCTaBa apTepUAIbHOI KPOBH OCYIIECTBIsN 2 p/cyT. Beem
GOJILHBIM JIAHHON IPYIINBI MO MOKA3AHUSIM BBITIOJIHSIINCH TPHEMBI
<OTKPBITHE JIETKAX» 110 TOMAaroBoii Metouke [1].

TPVIIIIA 2 («Craupaptaas UBJI») — ¢ momenma duazno-
cmuxu HIT 6omvnom nposodunu UBJI ¢ mpaduyuonivimu napame-
mpamu (Ovixamenviwiii 06sem 8—10 ma/xz). PecnmupaTopHyo moz-
JIEPKKY IPOBOJWJIM IPU  IOMoiy anmnaparoB Engstrom
Carestation (GE Healthcare, CIIIA) B peskumve SIMV ¢ KoHTpO-
JieM 110 JlaBjieHnto. KOHTposIb Tra30BOro coctaBa apTepuaabHOI
KPOBU OCYIIECTBIIsLIN 2 p/cyT. BeeM GOIbHBIM TaHHOIT TPYTITIBL 110
MOKA3aHUSIM BBIIOJIHSIINCH TIPHEMbI «OTKPBITHE JIETKUX» 10 110~
1IaroBOH METO/INKeE.

[Tpu npoBe/ieHNY PETPOCIIEKTUBHOTO AaHAJIN3A B KAYEeCTBE OC-
HOBHOTO KpuTepus 3(pPeKTUBHOCTH PeCcInpaTOPHON MOJIePsKKI
B Ge3omacHoM peskume Obla puHsaTa yactora passutust OPIIC B
rpymmax 60bHbIX. B KauecTBe BTOPUYHBIX KpuTepues a(hderTus-
HOCTH PECITIPATOPHOIT TTOANEPKKI B 6E30MIACHOM PEKUME OTIEHN-
BasM IUTENbHOCTh VIBJI, nTetbHOCTD MPeGbIBAHNS B OT/IETIe-
HuM peaHuMarosorun. IHQPeKTUBHOCTD JleUeHUsT OIEHNUBAJIACh
He3aBICHMBIMU 9KCIIEPTaMHU.

[Tporokon npodunaktukn HII B oTrenennn peanumatosio-
U BKJIIOYas B ce0s obeM rOJIOBHOTO KOHIIAa KpoBaTH, 00paboT-
Ka IOJIOCTH PTa BOJHBIM PAcCTBOPOM XJOprekcujanHa (3 pa-
3a/CyT.), paHHee yJaJleHUe HA30TACTPAJIBHBIX  30HJIOB.
Jlnarnoctuka HII npoBojuiach ¢ MCIOJIb30BAHUEM KPUTEPUEB,
n3noxkeHHbix B Poccniicknx HanmonanbHBIX peKOMeHAAIMAX
«Hosoxommnanbnas nmueBMoHUs y B3pocabix» [10], n omenkn mo
mkaste CPIS [1]. VI3 6poHxoaibBeossIpHOI JIaBasKHON JKUIKOCTH
y Bcex GOJIbHBIX GBUIM BBIIETEHBI aCCONUAIMN 2—4 TIOJUPE3IC-
TEHTHBIX IPaM-OTPUIATETIbHBIX U IPAM-TOJOKUTETbHBIX BO30Y-
nuteneit B tutpe 10'—10° KOE/ma (Pseudomonas aeruginosa,
Acinetobacter baumanii/calcoaceticus, Klebsilella pneumonia,
Proteus mirabilis, Escherichia coli, Staphylococcus aureus). Jlocto-
BEPHBIX PA3IMYMil MEXK/Ly TPYIIIIAMHU 110 BCTPEYAeMOCTH MUKPOOP-
raHU3MOB BBIABJIEHO He Oblio (kpurepuii x*). lnarnoctuka OPI[C
[POBOAMIIACH € UCTIOJb30BanueM Kputepues HUU obmieit peanu-
marosiorun um. B. A. Heroscxkoro [1]. Jleuenne HII, OP/IC u cen-
crca IPOBOJIIJIOCH B COOTBETCTBHUM € Mek/yHapoanbimu, Hario-
HAJIbHBIMU  PEKOMEHJANUAMU ¥ HAYYHBIMH pa3paboTKamMu
HUUOP [1-5].

BosbHble Beex Tpymi GbUTH 06CIET0BAHBI 1O CIIEAYIOIIEMY
anroput™y (JieHb BKIIIOYEHHs B HCCJIef0BaHue, 3-u, 5-e u 7-e
cyr.): onenka no mkaie APACHE II, SOFA, CPIS, ¢usuxanpnoe
obcuieioBatie, OleHKa Ta30B apTepuasbHOl KPOBH, APAMETPOB
HEHTPAJIBHOI FeMOJANHAMMKH, MHIEKCA BHECOCYIMCTON BOJIBI JIeT-
KUX, [aPaMeTPOB JIEFOYHON MeXaHWKH, OOIIEero aHalu3a KpOBU;
penTreHorpadust OpraHoB IPYAHOI KJIETKU.

AHanm3 ra30BOTO cocTaBa apTePHAJbHON 1 CMENTaHHON Be-
HO3HOI1 KpoBH ocyiecTsIsiics Ha Bayer 865 Blood Gas Analyzer
(Bayer, Tepmanust). OO6muii aHagu3 KpOBU BBINOJIHSICS Ha aBTO-
MaTMYeCKOM reMatosiorndeckom anammszatope Advia 60 (Bayer,
Tepmanus). [TapameTpsl JIerO4HON MEXaHUKH OIIEHUBAJIH C TIOMO-
IO BCTPOEHHBIX (hyHKImit artmapata Engstrom Carestation (GE
Healthcare, CIITA). TTapaMeTpbl [HEHTPAIbHO FeMOIMHAMUKI 1
MHJIEKC BHECOCY/MCTON BOJIBI JIETKUX M3MEPSJINCH 110 METO/MKE
TPAHCITYJIbMOHAIBHON TEPMOJIMIIONIN C UCIIOIb30BAHNEM MOJLY-
a5t maBasusHOro Monmnropuura M1012A#C10 «Pulsion PiCCO
Plus» (Pulsion Medical Systems, Tepmanus). /st ocyuecTsie-
HUS NHBA3UBHOT'O MOHUTOPUHTA IIPOM3BO/IIJIACE ITYHKIINS 1 KaTe-
Tepusanus Geapennoii aprepun (nabop Pulsiocath PV20151.20 +
PCCO Monitoring kit 5pV/V/mmHg PV8115). Nsamepsiiuch
cepylonie IIapaMeTpbl: 4YacToTa CEPJeYHBbIX COKpAIleHUId
(UYCC), aprepuanbpHoe gaBienne cucroamdeckoe (Allcuct.), ap-
TepuasbHoe JlaBiaenue auacronaundeckoe (AJlxmact.), aprepuain-
Hoe nasienue cpexnee (Alcp.), eHTpaIbHOe BEHO3HOE [TaBIeHne

200 screened

| 130 excluded
v
70 enrolled

¥

GROUP1 GROUP 2
Lung-protective Standard
ventilation ventilation
n=40 n=30

Puc. 1. CxeMa BKII0YeHHS GOJIbHBIX B HCCJIEI0BaHKE.

Fig. 1. Patients randomization flowchart.

Note (npumeuanue). screened — obcrenosano; excluded — wuc-
kmodero; enrolled — Brioyeno; group — rpynmna; Lung-protec-
tive ventilation — Besomacnas MBJI; Standard ventilation —
Cranpapraas UBJIL.

All patients experienced a withdrawal of the biological samples
for the microbiological essay (analyzer «VITEK Compact»,
Biomerieux, France) on enrollment, on days 5 and 7.
Associations of 2—4 multiresistant gram-negative microbes
10’—10* CFU/ml were detected in all patients on enrollment
(Pseudomonas aeruginosa, Acinetobacter baumanii/calcoaceti-
cus, Klebsilella pneumonia, Proteus mirabilis, Escherichia coli,
Staphylococcus aureus). No reliable differences in the incidence
of microbes were detected (y* criterion). ARDS was diagnosed
according to the V. A. Negovsky research institute criteria [1].
Treatment of patients was performed according to the national
and international guidelines [1—5].

The incidence of ARDS was analyzed as a primary outcome
criteria. The secondary outcomes were mechanical ventilation
duration and the duration of intensive care unit stay. The efficacy
of treatment was estimated by independent experts.

Patients of all groups were assessed by APACHE TI, clini-
cal signs, blood gases, ventral hemodynamics, total blood count
and chest X-ray. Blood gases were analyzed by Bayer 865 Blood
Gas Analyzer (Bayer, Germany). Total blood count was made by
Advia 60 (Bayer, Germany) automatic analyzer. Central hemo-
dynamics and pulmonary volumetric indexes were assessed by
transpulmonary thermodilution by means of M1012A#C10
«Pulsion PiCCO Plus» (Pulsion Medical Systems, Germany).
The arterial catheter was in place for not more than 10 days.
Arterial line was flushed by heparin solution 1 U/ml. 15 ml of
cold isotonic saline solution was used for the calibration. Three
injections were done two times a day. The following indexes
were recorded: heart rate, arterial/ systolic/ diastolic and mean
blood pressure, central venous pressure, stroke volume, cardiac
output, peripheral vascular resistance, global end-diastolic vol-
ume, intrathoracic volume, extravascular lung water and corre-
spondent indexes.

Statistical analysis was performed by Statistica 7,0.
Parametric methods (Student’s T-criterion) were used to analyze
normally distributed variables, and nonparametric — for not nor-
mally distributed (Mann-Whitney test). Categorical variables
were analyzed by the exact Fisher's test. Data were presented as
median + 25—75 IQR. P<0.05 was considered significant.
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Puc. 2. [lunaMuKa MHEKCa OKCUI€HAMH B IPYIIaX OOJbHBIX.
Fig. 2. Oxygenation index dynamics.

Note (npumeuanue). Oxygenation index (OI) — unmekc okcure-
naruu. Groups of patients — rpymmsr 6osbrbIX. Lung-protective
ventilation — Gesonacuass VBJI. Standard ventilation — cran-
napruas UBJI; day — nenn. * — reliable differences between
groups (Student’s T-criterion, P<0,05) — 10cTOBEpHBIE Pa3INYst
mexay rpynmamu (T-kpurepuii Croiogenta, P<0,05).

(IIBM), ynapusrii o6bem (YO), cepreunsiii Boiopoc (CB), obree
nepudepuueckoe cocyaucroe conporuienne (OIICC), rmodanb-
HbIiT KoHeuHo-auacronndecknii o6bem (FK/O), BHyTpUrpyaHoii
obvem kposu (BI'OK), Brecocyamncrast Boga serkux (BCBJI) u
COOTBETCTBYIOIINE MH/EKCUPOBAHHBIE ITOKA3aTesH, NH/EKC 11PO-
HUIaeMocTH Jierounbix cocynos (UITJIC).

CraTHCTUYeCKUIT AaHAIN3 TTOTYYeHHbIX TAHHbBIX TIPOU3BO/IHI-
ca npu noMomu nakera Statistica 7,0. Mcnosnbzosanucns o0mie-
[PUHSTBIE MATEMATHKO-CTATUCTIHYECKIE METO/IbI PacyeTa OCHOB-
HBIX XapaKTePUCTHK BBIOGOPOUHBIX pactpeenenuil. s anammsa
HOPMaJIBHO pacIipe/le/IeHHbIX TIePeMEHHBIX UCII0Ib30Baan T-Kpu-
tepuit CrpiofienTa 1 koaddumment koppessin [lupcona, s
aHaIM3a HEHOPMAJIBHO PACIPEIENEeHHBIX TIePEMEHHBIX — TeCT
Marmnmna-Yurau u koaddumment koppessainun Crnupmena. Karero-
pHasbHble TPU3HAKN aHAIU3UPOBAJIN C IIOMOIIBIO TOYHOTO METO-
na @uiepa. /lannblie Tpe/cTaBIeHbl B BUIE MeIHaHbl + 25—75
nepuentiieit (25—75 IQR). JIocTOBEPHBIM CYUTATIOCH PA3JINYNE
pu p<0,05.

PesyibraThl U 00CyK/IEHHE

JluHamuka GasjIoB 1O IMIKaJaM TSKECTH COCTOSTHUS
GOJIBHBIX.

[Ipu cpaBHeHuu Gaswios o mkasam SOFA, Murray
u CPIS mexy rpynnamu 60sbHbIX «Besonacuas UBJI» u
«Cranpapraas VIBJI» 3akoHOMepHBIE JTOCTOBEPHbBIE pas-
Jiu st ObLITU BBISIBJIEHBI 110 OasiiaM 1o 1kaae Murray B Te-
yenue 3—7 cyT. (tabu. 1), uTo CBsA3aHO ¢ GOJMBLINM TIPOLIEH-
toMm paszsutus OP/[C B rpymnme «Cranpaprhas UBJI».

ITokasarenn ra3o00MeHa ¥ HEKapPAUOTE€HHOIO OTe-
ka serkux. [Ipu cpaBnenun munamukun MO u MBCBJI
Mexy rpynnamu 6osbHbIX «besomachast IBJI» u «Cran-
nmaptHasgs VBJI» 3axkoHOMepHBIE TOCTOBEPHBIE DPA3ITITINS
MEKJLy TPYTIIIAMU 110 JAHHBIM TTOKa3aTessiM ObLIIM 3aPerucT-

Puc. 3. /lunamMuka HHAEKCa BHECOCYIUCTOH BOJBI JETKUX B
rpymmnax GOJbHBIX.

Fig. 3. EVLWI dynamics in groups.

Note (npumeyanue). Extravascular lung water index (EVLWT) —
UHJIEKC BHECOCYAMCTOI BozibI Jierkux. Groups of patients — rpyrimbt
GoabHbIX. Lung-protective ventilation — 6esonacuas WBJIL.
Standard ventilation — crangapraas UBJI; day — nenn. * — reli-
able differences between groups (Student's T-criterion, P<0,05) —
JocToBepHble pazynynst Mexay rpynmamu (T-kputepuii Ctbionen-
Ta, P<0,05).

Results and Discussion

Reliable differences were detected between the
groups in Murray scores on days 3—7 (Table 1) which is
due to an ARDS development in group 2.

Gas exchange and noncardiogenic pulmonary
edema indexes.

From day 2 reliable differences in oxygenation index
(OI) and extravascular lung water index (EVLWTI) were
detected between the groups (Fig 2., Fig. 3). In group 2 a
decrease of OI and increase of EVLWI by day 7 was
detected.

Groups did not differ in preload indexes, central
venous pressure, daily infusion and transfusion volumes.
Preload indexes were not over normal. Therefore they did
not alter the O and EVLWI dynamics.

Respiratory mechanics indexes.

The dynamics of respiratory mechanics indexes is pre-
sented in Table 2. The tidal volume was lower in group 1 than
in group 2 on day 1, 3 and 5. In group 2 tidal volume decreased
on day 5 due to ARDS development and use of lung-protec-
tive ventilation. Ventilation rate was higher during all days in
group 2 (due to ARDS development). Static lung compliance
was lower in group 2 from day 3 due to the same reason. A reli-
able decrease of static lung compliance was detected from day
1 to day 7. Peak airway pressure, plateau pressure and PEEP
were higher in grop 2 from day 2, and a reliable increase of it
was detected from day 1 to day 7. PEEP was higher.

Central hemodynamics.

There were detected no reliable differences between
groups in central hemodynamics parameteres. There were
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[THeBmOHUM
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Ta6auua 2. /lunaMuka nokasarejeil peCnMpaTopHOil MEXaHUKHU B IPYNNAax OOJIbHbBIX.
Table 2. Respiratory mechanics indexes.
Parameters Values of parameters in the groups
1 2
Median 25% percentile 75% percentile Median  25% percentile 75% percentile

Tidal volume day 1 6.5% 6.0 7.5 10.0 9.7 10.0
Tidal volume day 3 6.7% 6.0 7.6 9.0 8.0 10.0
Tidal volume day 5 6.2% 6.0 7.0 6.7 6.0 9.0
Tidal volume day 7 6.5 6.0 7.0 6.6 6.0 9.0
Respiratory rate day 1 13.5% 12.0 15.0 15.5 11.0 20.0
Respiratory rate day 3 14.0* 12.0 16.0 16.5 14.0 20.0
Respiratory rate day 5 13.0* 12.0 18.0 18.0 13.0 20.0
Respiratory rate day 7 14.0* 12.0 18.0 19.0 12.0 21.0
Cstat day 1 87.5 68.0 97.0 84.5 40.0 90.0
Cstat day 3. 87.0* 74.0 90.0 57.0 40.0 78.0
Cstat day 5 88.5% 68.5 90.0 43.0 32.0 67.0
Cstat day 7 88.0* 70.0 90.0 37.0 30.0 60.0
Ppeak day 1 24.0 22.0 29.0 26.0 23.0 29.0
Ppeak day 3 24.0* 23.0 29.0 28.0 26.0 32.0
Ppeak day 5 25.0* 23.5 30.0 30.0 26.0 35.0
Ppeak day 7 25.0* 23.5 30.0 32.5 27.0 35.0
Pplat day 1 20.5 20.0 22.5 21.0 20.0 25.0
Pplat day 3 21.5% 19.5 24.0 23.0 22.0 28.0
Pplat day 5 21.5*% 19.0 24.0 25.0 23.0 30.0
Pplat day 7 21.5% 19.5 24.5 26.5 22.0 30.0
PEEP day 1 7.0* 6.0 8.0 8.0 7.0 8.0
PEEP day 3 7.0* 6.0 8.0 8.5 7.0 10.0
PEEP day 5 7.0% 6.0 8.0 10.5 8.0 12.0
PEEP day 7 6.5*% 6.0 8.0 12.0 9.0 14.0

Note (npumeuanue): Parameters — mokasaresir; values of parameters in the groups — sHauenmst mokasaresneii B rpymmax; tidal volume
— JBIXaTesbHBIIT 00beM; respiratory rate — wacrora apixanus; Cstat (static compliance) — cratnueckuii Kommtaitae serkux; Ppeak
(peak pressure) — IIMKOBOE [aBJICHNUE B IbIXaTeJabHBIX yTsX; Pplat (plateau pressure) — gaBieHue niaTo B abixateabHbIX myTsx; PEEP,
positive end expiratory pressure — MoJIOKUTeNbHOE [aBjeHre KoHia Boiioxa, day — cyrku. * — reliable differences between groups
(Student’s T-criterion, P<0,05) — pocrosephbie pasmmaust mexay rpyrnnamu (T-kpurtepuii Ctoionenta, p<0,05); Median — meauana;

percentile — mporeHTHIIb.

PUPOBAaHBI HAUMHAS CO BTOPBIX CYT. McceoBanns (puc. 2,
puc. 3). B rpynie «Cranpapraast VIBJI» GbLio 3aperucTpu-
posano foctoBeproe cHzkenne MO n mpupoct UBCBJI
7 CyT. NCCTIeIOBAHNS TI0 CPAaBHEHUIO ¢ 1 cyT.

Heob6xoauMo 0TMETUTD, YTO B TEYEHKE BCETO UCCIE-
JIOBAHWS IPYIIIBI HE OTJIHMYATICH MEKILY OO0l 110 TIoKasa-
TeJIsIM 0OBEeMHON IIpeIHArPy3KK (MHAEKC BHYTPUTPYIHOTO
06beMa KPOBH, WHIEKC TII00ATLHOTO KOHEYHO-ANACTOIN-
yeckoro obwvema), LIB/I, cyrounomy obbemy uHby3uil u
remorpaHcdysuii. 3HaueHus I0Kaszaresneil 00beMHOIL
MIPEeIHArPy3KU HE BBIXOJUJIM 32 TPeIesibl (hU3N0I0rndec-
kux. Takum 06pasoM, BAMSHUE JaHHBIX (DAKTOPOB Ha /-
Hamuky V1O u UBCBJI MOXKHO HCKITIOUNTB.

Iloka3aTesu pecnuparopHoii MexXaHuku. /[mHaMu-
Ka ToKazaTeJiell peciipaTopHOil MeXaHNKH IIPe/ICTaBIeHA
B Tabu. 2. [Ipixatensupiii 06beM (J1O) 6T 3aKOHOMEPHO
nmxe B rpymnie «besomacnas WBJI» no cpasnenuio c
rpymmoit «Crangaptras UBJI» B Teuenue 1, 3, 5 cyT. uc-
caepoBanus. Otmeuanoch cuuxkenue [[O B rpyrmme
«Cranpapruas UBJI» k 5 cyT. HCCIEIOBAHNS BCJIEICTBUEC
passutus B 91 cpoku OP/[C u Havasa npumMeHeHus mpo-
Tokosa GezonacHoit UBJI. AnmapaTHas yacToTa JAbIXaHuii
(Y/1) Gblia HECKOJIBKO BBIIIIE B TEUEHHE BCEX CYT. UCCIIE-
nosanus B rpytie «Crangapraas VIBJI», uro cBsizano, Be-
posiTHo, ¢ passutrieM OP/IC y GoJIbHBIX IaHHOI IPYIIIIBI.
Crarnueckuil KOMIUIAIHC JIeTKUX UcciefoBanus Obul ¢ 3

detected no depressive effects of lung-protective ventila-
tion on hemodynamics in group 1.

X-ray changes in groups.

In group 2 in 20 patients (67.1%) we detected pro-
gression of focal and infiltrative changes in lungs due to
ARDS development: bilateral lower-lobe and perihilar
infiltration, signs of plethora. These changes were detected
only in 5 patients (15.0%) of group 1 (P=0.0001, exact
Fisher's test). We detected positive X-ray dynamics in sur-
vived patients due to NP and ARDS resolution.

Outcomes in groups.

Reliable differences in incidence of ARDS were
detected (Fig. 4): in group 1 ARDS developed in 6 patients
(15.0%), while in group 2 in 20 patients (67.1%)
(P=0.0001, exact Fisher's test).

In group 1 a lower duration of mechanical ventila-
tion (14.8+6.2 days vs. 20.0+6.3 days) and duration of
intensive care unit stay (19.2+6.0 days vs. 23.9+7.7 days)
(Fig. 5) were detected.

Mechanisms of ventilator-induced lung injury
include exposure to high tidal volume (volumotrauma and
barotrauma), cyclic opening and closing of the distal por-
tions of the lungs (atelektotrauma), resulting in damage to
the alveolar and bronchiolar epithelium; increased
transpulmonary pressure; surfactant damage due to con-
tinued swinging motions alveolar surface, breaking the
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CyT. uccaenoBanus Hbke B rpynme «Crangaptaas UBJI»
1o cpaBHeHMIo ¢ rpynmnoi «besonacuas BJI», aTo cBs3a-
Ho ¢ passutreM OPJ[C y 6obHBIX aHHO#T TPy bl BoiTo
3aPEruCTPUPOBAHO IOCTOBEPHOE CHIKEHUE CTATHYECKOTO
KoMTIaftHca terkux ¢ 1 k 7 cyT. nccaenoBanust. [Togobmas
muHamMuKa cBsizana ¢ pazsuteM OP/IC y 60MbHBIX faH-
Hoit rpyminbl. [TnkoBoe fmaBjieHne B IbIXaTEAbHBIX MY TIX C
3 cyT. uccenoBanus 6110 Bbite B rpyiie «CrangaapTHas
NBJI» mo cpasaenmio c¢ rpynmoii «besomacnas VBJI».
Bbis 3aperncTpupoBan J0CTOBEPHBIH TPUPOCT MTUKOBOTO
JIABJICHUS B JIBIXATEJIbHBIX TyTsX ¢ 1 K 7 CyT. Mccenosa-
Hus. [Togo6Has quHamuKka cssata ¢ passutuem OPI[C y
GOJIbHBIX JIAHHOU IpyIIbl. /[aBjieHue 11aTo B AbIXaTeb-
HBIX [YTSAX C 3 CYT. MCCJAEOBAHUS OBLIO BBILIE B IPYIIIIE
«Cranpapruas VBJI» no cpaBHenuio ¢ rpymmoii «beso-
nacHas VIBJl». Bein 3aperunctpupoBan 10CTOBEPHBIN MPH-
POCT MUKOBOTO JIABJIEHUS B JIBIXATEJBHBIX MYTSX ¢ 1 K 7 CyT.
uccienosanust. [logoOHas AUHAMUKA CBSI3aHA C Pa3BUTHU-
em OP/IC y 6osbHbIX ganHol rpymibl. II/TKB 6b110 BbIle
B rpyniie «Crangapraas UBJI» 110 cpaBHEHMIO ¢ IPYTINON
«besonacuast IBJI» B Teuenme Bcex CyT. ncciae1oBaHus.
Boir 3apernctpuposan gocroBepnsiii nipupoct ITJIKB ¢ 1
K 7 cyT. uccnenosanus. bosee Boicokne yposuu [IJKB B
rpymre «Crangapraas UBJI» cessanbi ¢ pazsutue OP/IC
B IAHHOU rpyIiiie O0IbHbIX.

ITokaszaTtenu HeHTpaabHOI reMoauHamMuku. He Gor-
JIO 3apPETUCTPUPOBAHO JOCTOBEPHBIX PA3IUUUI MEKLY
IPYIIAaMU O TOKa3aTessiM 1EeHTPAJIbHON TeMOIMHAMUKH.
Cuietyer otMeTuTh, uyTo B rpyiie «besomnacnas MBJI» He
ObLIO 3aPErUCTPUPOBAHO JENPECCUBHBIX d(D(EKTOB wHC-
mosib3yeMbIx mapametpoB MBJI na remogmaaMuKy.

PenrtreHosornyeckne u3MeHeHUs B rpynmax. B
rpyiiie GOJbHbBIX, Y KOTOPBIX TIPOBOAMJIACH CTAHAAPTHAS
UBJIL, y 20 Gombhbix (67,1%) ObLIO 3aperucTpupoBaHO
MIPOrPecCUpPOBAHUE OYArOBBIX W MH(UIBTPATUBHBIX H3-
MEeHEeHWH B JierkuX, cBsgzannoe ¢ pazsutuem OP/[C: BbI-
paskeHHOe /IBYyCTOPOHHEE MPUKOPHEBOE WJIN HUKHE0JIe-
BO€ CHHWJKEHUE IIPO3PAYHOCTH JIETOYHOTO PHUCYHKA,
HOJIHOKPOBUE JIETKUX, pazbpocaHHble 1o nepudepun Jje-
TOYHBIX T10JIeif MH(MUIBTPATHI, YCUJIEHUE JIETOYHOTO pPH-
CYHKQ, CTJIA’KEHHOCTh PUCYHKa KOPHeH Jerkux. B rpymme
GOJIbHBIX, Y KOTOPBIX IIPOBOAMIachk Gesonacuas UBJI, no-
JOOHBIE PEHTTEHOJIOTUYECKIE U3MEHEHNUsT ObLIN 3aperic-
TPUPOBAHBI TOJIBKO y 5 6osbHbIX (15,0%) (p=0,0001, TOU-
ueiit Tect @uirepa). Y 10 GoJbHBIX TaHHOW TPy
(25,0%) 6bLIO OTMEUEHO IPOrPECCUPOBAHKE PEHTTEHOJIO-
ruyeckux npusHakoB HIT B Bujie HapacTaHusi 04aroBbIX
W3MEHEHUH JIETOYHON TKaHW, CBI3aHHBIX C TIPOTPECCUPO-
panueM HII, no ne OP/IC.

B annamuke y BBIKMBIITUX OTMEUYATACH TOJIOKUTE b=
Hasl JIMHAMUKA 110 TIPSMbIM PEHTIeHOrPAMMaM JIETKUX B
BU/Ie Pa3peIIeHus JIBYCTOPOHHEI MH(MUIBTPAINH, CBSI3aH-
noii ¢ OP/IC, u mocTeneHHOro pasperieHust THEBMOHUYEC-
KO MHGUIBTpAIU. Y yMepHInX OTMevarach OTPUTIATe b-
Has JIMHAMMKA 110 JIAHHBIM TIPSIMbIX PEHTTEHOTPAMM
JIETKMX B BUJIE YBEJIUUYEHUS 30H MHMUIBTPAIIUH JIETOUHON
TKaHU, CBS3aHHBIX, BEPOSTHO, C HAPACTAHUEM TSIKECTH
OP/IC u HIL
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Puc. 4. Yacrora pa3BUTHSI OCTPOTO PECIHPATOPHOTO JHCTPECC-
cunzipoma (OPIIC) B rpynnax GOJIbHBIX.

Fig. 4. Incidence of acute respiratory distress syndrome
(ARDS) in groups.

Note (npumeuanue). Lung-protective ventilation — 6esomachast
WBJT; Standard ventilation — crangapraas MBJI; ARDS devel-
oped — OPJIC passuiics; No ARDS — OPJIC ue pasBuiicsi.

aggregation of surfactant; local and systemic release of
cytokines (biotrauma). Given the normal values of peak
and average airway pressure in both groups on the 1st day
we can assume a leading role volumotrauma in our group of
patients [7—9].

In a pilot study, Wilson M. et al. showed that
mechanical ventilation with 10 ml/kg tidal volume in mice
without lung injury causes impaired pulmonary mechanics
and leads to the development of pulmonary edema.
Moreover, in this study they did not use recruitment
maneuvers, which suggests that atelektotrauma was one of
the leading mechanisms of lung injury [10]. Utilization of
tidal volume up to 10 ml / kg and PEEP 0 water cm for 6
hours causes lung injury and ventilation with PEEP 0
water cm and tidal volume 6 ml/kg also has a damaging
effect on the light [11]. The study of Wolthuis E. et al. [12]
showed that the use of higher tidal volume and PEEP 0
water cm for 5 hours causes the increase of BAL myeloper-
oxidase, elastase, IL-6 and IL-8, which reflects the devel-
opment of cellular response in lungs.

Over the past few decades there is a trend to use
lower respiratory volume in intensive care medicine: a
decrease from 8.8 ml/kg to 6.9 ml/kg [13, 14]. A large
number of studies were carried out in anesthesiology. A
number of studies in the field of cardiac anethesiology
showed that the use of lung-protective ventilation
improves respiratory mechanics. There were no differences
in blood levels of IL-6, IL-8 and TNF-alpha in most stud-
ies, except Zupancich et al. [15—17]. Weingarten et al.
showed that in the lung-protective ventilation group (tidal
volume 6 ml/kg, PEEP 12 water cm), better arterial blood
oxygenation and static lung compliance were achieved, but
there was no difference in the contents of 1L-6 and IL-8
[18]. In a large study, including 3434 cardiac surgical
patients, it was shown that the use of tidal volume of 10
ml/kg (79% of patients) was associated with a higher inci-
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Hcxonap! neyenus B rpynnax. boeuin mosydeHsl 0-
cToBepHble paznnuus o dactote passutus OP/IC mpu
HII B rpymmax 60bHbIX (puc. 4): B rpyrme 6osbabx HIT,
y KoTopbixX npumensim 6esonacuyto UBJI, OPC passui-
cs1y 6 6osbhbIx (15,0%); Bo BrOpol rpyrie 6onbHbix HII
(cranmaprubiii pesxxum MBJT) OPIC passuics y 20 60i1b-
Heix (67,1%) (p=0,0001, Tounsrii Tect Ouirepa).

Boumn nosiydeHsr J0CTOBEPHBbIE PA3JIMYUs 110 MCXO-
JIaM JIedeHUst MesKLy TpyIiamu GoJbHbIX. B rpyrie 6oJib-
ubix HII, B kotopoii ucnosnbszosaiu UBJI ¢ GezonacHbiMu
napaMerpamu, Oblla 3aperncTpUpPOBaHA MEHbINAs JJIU-
tesbHocTh UBJT (14,8+6,2 cyT. vs. 20,0+6,3 cyT.) 1 npe6bi-
BaHuA OONBHBIX B oTAeAeHnN peanuMaTosornn (19,2+6,0
cyT. vs. 23,9+7,7 cyT.) (puc. 5).

Mexanusmer VIBJI-naaynnpoBanHOro mOBpeske-
HUS JIETKUX BKJIIOYAIOT B CeOST BO3EHCTBIE BHICOKOTO JIbI-
XaTeIbHOTO 00beMa (BOJIOMOTPaBMa 1 GapoTpaBMa), UK-
JINYECKOE 3aKPbITHE U OTKPBITHE JMCTAJbHBIX OT/ETOB
JIeTKUX (ATeJIeKTOTpaBMa), TIPUBOJISIIEE K MOBPEKICHUIO
AJIbBEOJISIPHOTO U OPOHXMOJISIPHOTO SIMTEJIHST; TOBBIIICH-
HOE TPAHCIYJIbMOHATBHOE JIABJICHWE; MOBPEXK/ICHUE CypP-
(bakTaHTa BCJEACTBUE MOCTOSTHHBIX KOJIEOATE/NbHBIX JIBU-
JKEHUI TOBEPXHOCTH AJbBEOJ, HAPYIIAIOIINX arperauio
cypakTaHTa; MECTHOE ¥ CUCTEMHOE BbICBOOOKIEHUE 11U~
TOKUHOB (OMOTpaBMa). YUUThIBask HOPMaJIbHbIEC 3HAUCHMUSI
ITMKOBOTO M CPEJIHETO JIABJICHUS B JIBIXaTEJIbHBIX MTyTIX B
o6enx Tpymax GoJbHBIX B 1-€ CYT. HCCeI0BaHUS, MOKHO
MIPE/ITOJIOKUTD BEAYIIYIO POJIb BOJIOMOTPABMbBI B Halllei
rpytiie 6osbHbx [11—13].

B skcnepumenTanbiom uccnegoanmu Wilson M. u
coaBT. ObLIO TI0Ka3aHo, uTo poseneHue VBJL y mbiiieii
6e3 nospeskaenust erkux ¢ J{O 10 MJ1/Kr BbI3bIBaeT Hapy-
MIEHWST JIETOYHOM MEXaHWKU U MIPUBOIUT K PA3BUTHUIO OTe-
Ka jierkux. [Ipnyem B TaHHOM MCCJIE/JOBAHUU HE UCTIOJIB30-
BaJI TIPUEMBI «OTKPBITHE JIETKUX>, YTO AT BO3MOKHOCTH
TIPE/ITOJIOKUTD ATEJIEKTOTPABMY KaK O/IMH U3 BEYIINX Me-
XaHU3MOB NoBpeskaenns jerkux [ 14]. Mcnonbzosanue /1O
10 ma/xr u ITIJIKB 0 cm BojH. cT. B Tedenue 6 4. BbI3bIBAET
noBpeskaenwe jserkux, a IBJI ¢ IIJIKB 0 cm Bogm. ct. u /1O
6 MJI/KI Takke OKas3blBaeT IOBPeKalolee JeHCTBHE Ha
serkue [15]. B uccrenoBanun Wolthuis E. u coast. [16]
ObLIO TIOKA3aHO, YTO UCIOJIb30BaHue Oosee Bbicokoro O
u IIJIKB 0 cM BOZIH. CT. B TeueHue 5 4. MIPUBOANT K MTOBBI-
mennio B BAJI muesonepoxcuiasnl, asnactasol 1 NJI-6 u
WNJI-8, uro orpakaer pa3BUTHE KJIETOUYHOH PeaKIUU Ha
TEPPUTOPUU JIETKHX.

B Teuenue mocesiHNX HECKOJIBKUX JIECSITKOB JIET OT-
MeyYaeTcst TeHIEHIUS K UCIIOJIb30BaHIIO H0Jiee HU3KKX JIbl-
XaTeJbHbIX 00bEMOM B PEAHMMATOJIOTUU: CHUKEHHE OT
8,8 mur/kr 110 6,9 mii/kr [17, 18]. Bosibiiioe kosmuecTBo uc-
CJIE/IOBAHUI TMOCBSIIIIEHO WCIOJb30BAHUIO (e301acHOi
WBJI B anectesnonorun. B psage pabot B 061acTn Kapano-
AHECTEe3MOJIOrNH ObLIO TIOKA3aHO, YTO UCIIOJIb30BaHuE Ge30-
nacHoit VIBJI yiy4mmaeT mokasaTesin peciupaToOpHOI MeXa-
HukKM. He ObLIO BBISBICHO PA3IUuMil 110 COAEPKAHUIO B
kposu NJI-6, 1JI-8 u DHO-anbha B G0IBIIMHCTBE HCCae-
noBaHui, kpome Zupancich u coasr. [19—21]. B uccueno-
Baruu Weingarten u coaBT., BKJIIOUMBIIEM a0JOMUHATIbHBIX
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Puc. 5. Jmureasrocts UBJI u npogokKuTeIbHOCTD IPedbi-
BaHUsl OOJBHBIX B OTAEJEHHH PEAHUMATOJOTHH B IPyNIax
0OJBHBIX.

Fig. 5. Duration of mechanical ventilation and intensive care
unit stay in groups.

Note (npumeuanue). Days — cyTku; groups — rpymiibl; Lung-pro-
tective ventilation — Geszomacnag MBJI; Standard ventilation —
crangaprHas IBJT; duration of ventilation — mumrensrocts BJT;
duration of intensive care unit stay — 1TeIbHOCTD IPEGHIBAHUS B
OT/IEJIEHNT PeaHIMATOIOTHL.

dence of multiple organ failure. Severgnini et al. showed
that lung-protective ventilation (tidal volume 9 ml/kg, no
PEEP) in abdominal surgical patients with duration of
anesthesia more than 2 hours is associated with an
improvement of lung mechanics, decrease of CPIS score,
fewer complications and better pulmonary oxygenation
within 5 days. after surgery [19]. In a large randomized
study Futier et al. showed that pulmonary and extrapul-
monary complications occurred less frequently, and the
hospital stay was shorter in lung-protective ventilation
group of patients (10.5% vs. 27.5%) [20].

Research on this issue in critically ill patients, espe-
cially in the category of patients with nosocomial pneumo-
nia, are less prevalent. Recent meta-analyses showed that
the use of lung-protective ventilation was associated with
better outcomes (lower incidence of pulmonary infections
and ARDS, lower mortality), but had no effect on the inci-
dence of atelectasis, duration of intensive care unit stay
[21]. Tt was shown that the use of lung-protective ventila-
tion (tidal volume 6 ml/kg versus 12 ml/kg, PEEP 5 water
cm) was associated by a decrease in the incidence of lung
infections, shorter duration of mechanical ventilation and
intensive care unit stay. Pinhero de Oliveira et al. showed
no differences in mortality and length of intensive care
unit stay between the patient groups. The study
Determann et al. was preliminary stopped because the inci-
dence of ARDS was significantly higher (13.5% vs. 2,6%,
P=0,01) in the standard ventilation group. It was also
shown that the use of more than 6 ml/kg tidal volume was
an independent risk factor for the development of ARDS
in critically ill patients, and the change in respiratory sup-
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XUPYPrHUYECKUX GOJIbHBIX, OBLIO MOKA3aHO, YTO B IPYIIIE €
6esomacroit UBJI (IO 6 mu/kr, IIJIKB 12 cMm BoaH. cT.,
NPUMEMBI «OTKPBITUE JIETKUX» ) OblTa JOCTUTHYTA JIyUllast
OKCHTEHAINsT apTepPHaJbHON KPOBU M CTaTHYECKUI KOM-
IUIAlHC JIETKUX, HO He ObLIIO BBISIBJICHO PA3JIMUYKHI 10 COZIep-
skaumio VJI-6 m WJI-8 [22]. B kpynHOM HCCJIEIOBAHUH,
BKJIOUMBIIEM 3434 KaZMOXUPYPrudecKux GOJIbHBIX, ObLIO
mokazano, 4to ucmosb3oBanne 1O 6omee 10 mia/xr (y 79%
GOJIBHBIX) ACCOIMMPOBAHO € GOJIbIIEH YACTOTON MOJUOP-
TaHHOH HEeJIOCTATOYHOCTHU. Severgnini 1 coaBT. TOKA3aJ, 9TO
6esomaciasgs IBJI (JIO 9 mai/kr, wer IIJIKB) y abnomu-
HAJIbHBIX XUPYPIrUYeCKUX OOJMbHBIX MIPU MPOAOJKUTETBHO-
cru aHectesuu Gojiee 2 U CONPOBOKAACTCS YJIYUIICHHEM
HoKasareJsieil J1erouHON MEeXaHUKH, CHIKEHEM 0aJlJIoB 110
mkasne CPIS, MeHbIlleMy KOJIMYECTBY JIETOUHBIX OCJIOKHE-
HUI 1 JTy4IIeil OKCUTEHAINH B TeY€HNE 5 CYT. MOCJIE Oepa-
1 [23]. B KpyITHOM paHZOMU3NPOBAHHOM HCCIIC/IOBAHUN
Futier 1 coaBT. GbLIO JOKA3aHO, YTO JIETOYHBIE U BHEJIETOU-
HBIE OCJIOKHEHUS Pa3BUBAIOTCS 3HAYUTEJIBHO pesKe, a Bpe-
M [IpeObIBaHUS B CTAIIOHAPE ObLJIO MEHBIIE ITPU UCIIOJIb30-
Banuu GesoracHoii UBJI u 1pueMoB «OTKPBITHE JIETKUX»>
(10,5% mpotus 27,5%) [24].

WcenepoBanuii 110 anHo# 1ipobsiemMe y GOJBHBIX B
KPUTHUYECKUX COCTOSIHUSIX, @ B OCOOEHHOCTU B KaTETOPUH
GOJIbHBIX HO30KOMUAJBHOI MHEBMOHUEH, 3HAUUTENbHO
MeHble. B HezlaBHUX MeTa-aHam3ax OblLIO TI0Ka3aHo, UTO
ucrosibzoBanue Oesonactoir UBJI conpoBoskaaercs Jjyu-
HIMMU UCXOJaMU (MEHbBIIAS YaCTOTA JIETOUHBIX MH(MEKIUI
n yacrtora pazsutust OP/IC, jieTaibHOCTD), HO HE BJIMSIET Ha
YACTOTY Pa3BUTHS aTEJIEKTa30B, POIOJKUTEIBHOCTD TIpe-
ObiBaHUS B OT/Ie/ieHUH peanuMarosioruu [25]. Beuio noka-
3aH0, 4To Hcnoabzosanue Gezonacuoit UBJI (IO 6 mu/kr
mporuB 12 mi/xr, pasusrit [IJKB 5 cM Bozm. cT.) compo-
BOJK/IA€TCS CHUKEHUEM YaCTOTHI PA3BUTHUS JIETOUHBIX MH-
dbexuuii, MeHbIel npopossKuTeabHOCThI0 VIBJL 1 11pe6bi-
BaHUsl B OT/AeJeHUN peaHumarosornu. Kpome Toro, mnpu
nposeaennu Gezonacnoit UBJI copepskanme B KpOBU MPO-
BocrasmresbHbiX nToknHoB (MJI-8 u MHO-anbda) ve-
pe3 12 u VIBJI meHblie 110 CPaBHEHUIO CO CTaHIAPTHOM
MBJI. o gannsiv Pinhero de Oliveira u coasr., He 6bL10
BBISIBJICHO PA3JIMUUIL 110 JIETAIbHOCTU U JUINTEJIbHOCTH TTpe-
ObIBAaHUS B OT/IEJICHUM PEAHMMATOJIOIUI MEKY IPYIIAME
GoubHbIX. Vccaenosanue Determann u coaBT. ObLIO OCTa-
HOBJIEHO DaHbIIE 3ANJIAHUPOBAHHOTO CPOKA, TaK KaK B
rpynie crangapraoii UBJI yacrora passurust OP/IC 6buia
sHaunTenbno Boimre (13,5 mportus 2,6%, p=0,01). Taxxe 6b1-
JIO TIOKA3aHo, uTo ucnosb3osatue J[O 6osee 6 Mi/Kr sBsi-
eTcst HezaBUCUMBIM (hakTopom pucka passutusi OP/C y
GOJIBHBIX B KPUTUUECKUX COCTOSIHUSX,  MI3MEHEHUE TaKTHU-
KM PECIUPATOPHON MOJIEPKKN B OT/IEJEHUN PeaHNMaTO-
gornu (cHUKeHue ucnosbdyembix 1O 10 6 Mii/Kr) comnpo-
BOJKZAeTCsl cHIDKeHneM cozepskanust VJI-6 B miasme (HO
e B BAJI) u camwkennem Berpedaemoctu OP/IC ¢ 28 no
10%. Besomacuass VIBJI conpoBoKaaeTcsi CHUKEHUEM CO-
nepxanust MJI-6 B miasme B muHamuke. Vcnosb3oBanue
CeJIATUBHBIX TIPENapaToB 1 MUOPEJAKCAHTOB HE yBeJUYH-
Baetcs B rpytne OGesonactoit UBJI, Tak ke, Kak 1 orpe6-
HocTh B Gosiee Boicokux yposHsx [TIJIKB u FiO, [26—30].

port tactics is associated with reduced levels of 1L-6 in
plasma (but not in BAL), and a reduced incidence of
ARDS (decrease from 28% to 10%). The use of sedatives
and muscle relaxants is not increased in the lung-protec-
tive ventilation group, as well as the need for higher levels
of PEEP and FiO, [22—26].

We have not found in the available literature similar
clinical studies. In a pilot study of Nahum A. et al. [27] it
was shown that mechanical ventilation with higher
transpulmonary pressure promoted the translocation of
E.coli into the blood from the tracheobronchial tree.
Mechanical ventilation with high tidal volume and zero
PEEP promotes activation of Toll-like receptor type 4 in
alveolocytes, increased levels of cytokines in the bron-
choalveolar lavage fluid and blood, as well as increased
mortality of experimental animals [28]. Savel R. et al.
proved that the mechanical ventilation of rabbits with
pneumonia caused by Pseudomonas aeruginosa with a low
tidal volume (6 ml/kg) compared to 15 ml/kg presents
with a less hemodynamic depression pulmonary vascular
permeability and the degree of pulmonary edema [29].
Several experimental studies proved that the use of lung-
protective ventilation (6 ml/kg vs. 12 ml/kg) did not
affect the existing pathological changes in the lung, but
protected the intact lung areas. High PEEP (up to 10
water ¢cm) in patients with pneumonia had no protective
effect, but caused hyperextension of healthy lung areas. It
should be noted that in our study we did not use high lev-
els of PEEP [30—31]. Furthermore, it was shown experi-
mentally that the ventilation with non-protective parame-
ters (tidal volume 19 ml/kg) causes not only the
development of ARDS, but myocardial injury [32].

Conclusion

Mechanical lung-protective ventilation provide a
possibility of prevention of ARDS in surgical abdominal
infection patients with nosocomial pneumonia, which
improves the outcomes.

Hamu #e 6bLTO HAaWEHO B MOCTYMHON JIUTEpAType
AQHAJIOTMYHBIX KJIMHUYECKUX HCCJaeoBaHuil. B akcrepu-
MeHTasnbHOM Hccaeaosann Nahum A. u coasrt. [31] GbL10
nokaszaHo, uto nposenerne MBJI ¢ Gosiee BBICOKMM TpaHC-
MyJIbMOHAJIbHBIM JaBiieHueM (6osee BoicokuMm J[O) crio-
coberBoBasio TpaHctokamu E.coli n3 TpaxeoOpOHXUATBHO-
ro nmepeBa B KpoBb. [IpoBenenne MBJI ¢ Beicokum /IO n
HysiesbiM [I/IKB crioco6erByer akrusaiuu Toll-nogo6Hbix
PELEenTOpOB 4 THUIA B A7TbBEOJIONNTAX, TIOBBIIIECHIIO YPOB-
Hel MUTOKMHOB B OPOHX0ATbBEOISIPHON JTABAsKHOM KUIKO-
CTH W KPOBH, & TaKIKe MOBBIIIECHHIO JIETATIbHOCTH IKCIIEPH-
MEHTATBHBIX KUBOTHBIX [32]. B pabore Savel R. u coasr.
ObLIO I0Ka3aHo, uTo nposeaeHne VIBJI y KpoJIHMKOB ¢ THEB-
MOHUEH, BbI3BaHHOU Pseudomonas aeruginosa, ¢ HU3KUM
1O (6 ma/xr) 0 cpaBrenmio ¢ J[O 15 MJ/KT cOmpoBOsK/Ia-
eTCsl MEHbIIeH Jiernpeccrell TeMOJAMHAMUKN U MEHbIIei
MTPOHUIIAEMOCTBIO JIETOUYHBIX COCY/IOB U CTEIEHbIO BbIPa-
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[THeBMOHUM .

JKEHHOCTH OoTeKa Jierkux [33]. B psizie akcriepuMeHTaIbHbIX
HCCIeIoBaHUi GBIJIO JIOKAa3aHO, YTO MCIOIb30BaHue 6e30-
nacuoit UBJI (JIO 6 mu/kr npotus /1O 12 mi/kr) He3Ha-
YUTEJTBHO BIMSIIO HA YK€ UMEIOIINEeCs aTOJOrMYeCKUe U3-
MEHEHUSI B JIETKHUX, HO B 3HAUUTEIbHON CTENIECHN 3AIUIIATIO
WHTAKTHbIE YYACTKU JIETKUX OT JAJIbHEHIIero MmoBpeskiie-
HUs, 4To ObLIO JA0Ka3aHo Mopdosoruuecku. Bricokoe
ITKB (10 10 ¢cM BOAH. CT.) TIpU THEBMOHUU HE OKA3bIBAJIO
MPOTEKTUBHOTO aeKrTa, HO, HATIPOTHUB, BBI3BIBATIO TI€pe-
pacTsizKeHue 3710POBbIX YYaCTKOB Jierkux. Heo6xommmo ot-
METUTBD, YTO B HAIIIEM UCCJIC/IOBAHUH MbI HE MCIIOJIb30BAIN
Boicokux yposreit [TI/IKB [34, 35]. Kpome Toro, B 9KcIiepu-
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BroiBoasl

[TpoBezneHMe NCKYCCTBEHHON BEHTUIIAINN JIETKUX C
6€e30TaCHBIMI TTAPAMETPAMHU [TO3BOJISIET IPELYIIPEANTD
Pa3BUTHE OCTPOTO PECTIMPATOPHOTO ANCTPECC-CHHAPOMA
[P HO30KOMHUATLHON ITHEBMOHUH Y OOJIBHBIX XUPYPrude-
CKOiT aOIOMUHATBHO HHMEKIINEH, YTO YIYUIIaeT HCXObI
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