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HayuHo-ucciie10BaTeibCKOMY HHCTHTYTY OOIEi peaHnMaToI0run
uM. B. A. Herosckoro @HKII PP — 80 xer

B. B. Mopos, A. B. I'peuko

HUWM obuieii peannmarosnoruu um. B. A. Herosekoro @HKII peaHumaToorun u peabuanToNoriu,
Poccust, 107031, r. Mocksa, ya. [lerpoBka, 1. 25, ctp. 2

The 80th Anniversary of the V. A. Negovsky Research Institute
of General Reanimatology, Federal Research and Clinical Center
of Intensive Care Medicine and Rehabilitology

Viktor V. Moroz, Andrey V. Grechko

V. A. Negovsky Research Institute of General Reanimatology,
Federal Research and Clinical Center of Intensive Care Medicine and Rehabilitology,
25 Petrovka Str., Build. 2, Moscow 107031, Russia

AnecTe3nosiorusi-peanuMaTosiorus (cioBa Cu-
HOHUMBI) — HayKa O KPUTUYECKUX, TEPMUHAIBHBIX U
MOCTPEAHNMAIIMOHHBIX COCTOTHUAX. be3 peannmaro-
Jioruu ObLTO ObI HEBO3MOKHBIM PA3BUTHE KAPIHOXH-
PYPIuH, TPAHCIJIAHTOJIOTUH, TTOJIOCTHOW XUPYPIUU U
MHOTHX JIPYTUX MEIUITUHCKUAX CHETIMATbHOCTEIH.

Hayuno-ucciiejoBaresibCKiii MHCTUTYT 001Iei
peannmarosioruu uM. B. A. Herosckoro @HKII PP —
rosioBHOe yupeskzienue Poccutickoit Deeparu 1mo mpo-
GreMam  aHectesuosiornu-peaHnmarosiornn. B 2016 .
WNucruryt unrerpuposan B ctpykrypy Denepasibioro
TOCY/IAPCTBEHHOTO GIOJZKETHOTO HAYYHOTO YUPEKICHUSI
«DenepasibHbIN HAYIHO-KIMHITIECKUTT [IEHTP PeaHrMa-
TOJIOTHHU ¥ PEAOUITUTOIOTHIS,

Bocembaecsar ner nazaz npukaszom Hapkomsapasa
CCCP 6bu1a cosgana Jlabopatopust CIIEIMaIbLHOIO Ha-
3HAYEHUSI 110 TIPodIIeMe «BOCCTaHOBIIEHNE JKIM3HEHHBIX
ITPOIIECCOB TIPH SIBJIEHUSX, CXOMHBIX CO CMEPThIos. Jla-
6oparoputo BozriaBu Bragumup Asiekcaniposuy He-
roBekuil. Hayunbivu wHanpasierusivu  Jlaboparopun
ObLM: M3ydeHne OOIINX 3aKOHOMEPHOCTEH yracaHust
SKU3HEHHBIX (DYHKITWIA TIPY YMUPAHUN 1 UX BOCCTAHOB-
JIEHUsT TI0CJIe OKuBJieHust (0cob0e 3HAYEHUe TTPU/aBa-
JIOCh YTaCAaHWUIO W BOCCTAHOBJIEHUIO (DYHKITHIT TOJIOBHO-
ro Mosra); codmanne 3hHEKTUBHOTO YHUBEPCATLHOTO
JITOPUTMA CEPIEUHO-JIETOUHON U 1iepeOpaibHO pea-
HUMAIW; IOKA3aTeIbCTBO PEATBHOCTY BHEJIPEHUS Me-
TOJIOB OKUBJICHUA B IPAKTHUYECKYIO MEIUIUHY, Tpe-
OJI0JIEHUE TIOUTH AOCOJIIOTHOTO CKETICHCA, HEOBEPHSI
MIUPOKUX BPaueOHBIX, a TAKKe HAYYHBIX KPYTOB K
CaMOH ujiee O>KUBJIEHUS U CONPOTHUBJICHUS ee BHEIpe-
HUIO B IPAKTHKY.

B. A. HeroBckwuii iepBbiM 00paTiil BHUMaHUE HA
TO, YTO CMEPTDb — ITO TpoIiecc. A pa3 Tak, TO MPOIIeCe
MOJKHO U HaJI0 U3y4aTh. BriepBbie ObLIO I0KA3aHO, 4TO

Anesthesiology and resuscitation (synonymous
words) are the science of critical, terminal and po-
stresuscitation conditions. The development of car-
diac surgery, transplantology, cavitary surgery and
many other medical specialties would be impossible
without resuscitation.

The V. A. Negovsky Research Institute of Gene-
ral Reanimatology, Federal Research and Clinical
Center of Intensive Care Medicine and Rehabilitolo-
gy is the leading institution of the Russian Federa-
tion on the issues of anesthesiology and resuscita-
tion.

In 2016 The Institute was integrated into the
structure of the Federal State Budget Scientific Insti-
tution «The Federal Research and Clinical Center of
Intensive Care Medicine and Rehabilitology».

Eighty years ago, a special purpose laboratory
dedicated to restoring life processes in phenomena
near death was established by the Order of the USSR
People's Commissariat for Public Health. The Labo-
ratory was headed by Vladimir Aleksandrovich Ne-
govsky. The scientific research in the Laboratory was
focused on the study of general patterns of extinction
of vital functions during dying and their recovery
after resuscitation (a special emphasis was given to fa-
ding and restoring of brain functions); on the develop-
ment of an effective universal algorithm of cardiopul-
monary and cerebral resuscitation; on proving the rea-
lity of introducing the methods of revitalization into
practical medicine; on the overcoming of almost abso-
lute skepticism and distrust in broad medical and sci-
entific circles to the very idea of revitalizing and the
resistance to its introduction into practice.

V. A Negovsky was the first to notice that
death is a process. And if so, then the process can and
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Co6prTHU A

CYIIECTBYET KJIMHUYECKAS] CMEPTh — OOPaTUMbII
aTall, 1 GUOJIOTHYECKast — HEOOPATUMBIN STAll yMIpa-
Hist. OOOCHOBAHBI ¥ TIPEJIOKEHBI TEPMUHBI <«aro-
HAJbHOE COCTOSHUEY», <TEPMUHAJIBLHOE COCTOSTHUES,
«IOCTPEaHUMAINOHHAST OOJIE3HB», «CEPAEUHO-JIETOU-
Hasl peaHUMAITUsT», KOMILIEKC MeP TI0 O3KUBJICHUIO OP-
ranuama, Koropoie B. A. HeroBckuii ycrienrto mpume-
HuJl B rojibl Besinkoii OrevecTBenHol BoiiHbl. Briep-
Bble OBLJIO JIOKA3aHO, YTO OKUBJIECHUE OPraHu3Ma
JIOJIKHO CTaTh CUCTEMATUYEeCKOU paboTOI.

B 1943 r. Bpimia nepsasg monorpadus B. A.
Herosckoro «BoccranoBiienue Ku3HEHHBIX (hyHK-
U OPTAaHU3MA, HAXO/AIIETOCs B COCTOSTHUN arOHUN
WJIA KIMHUYECKON CMepTH», B KOTOPOIi o/ TYepKuBa-
eTcst HeoOXOUMOCTD IJIyOOKOro M3ydeHus JAUHAMMK-
KW yracaHus U BOCCTAHOBJICHUS TIEHTPATHHON HEPB-
HOU crCTeMbI, 6€3 Yero He MOKET OBbITh PellleHa TJIaB-
Has 3a/1a4a OKUBJICHUS — TIOJTHOIEHHOE BOCCTAHOB-
Jieane (pyHKIUI TOJIOBHOTO MO3Ta, BOCCTAHOBJICHHE
COIMAJIbHO AKTUBHOTO YEJIOBEKA.

B 1945 r. Boitiia Bropast monorpacdus B. A. He-
rOBCKOTO «OIIBIT TEPATUU COCTOSTHUI arOHUU U KJIH-
HUYECKOU CMePTH B BOICKOBOM paiiomes. B 1952 r.
MunwucreperBo 3zapaBooxpanenusi CCCP usnan nep-
BYIO MHCTPYKITHIO «O BHEIPEHUN B JIeYeOHYIO TPAKTH-
Ky METOJIOB BOCCTAHOBJICHUS KU3HEHHBIX (DYHKITHIA
OpraHM3Ma, HAaXOJAMIETOCA B COCTOSTHUM arOHUW WJIA
KJIMHUYECKON CMepPTH».

B 1954 r. B. A. HeroBckuii ory6iMKOBaI MOHO-
rpaduto «Ilatodusmosorns u Tepanusg aroHuu u
KJIMHUYECKOU cMepTu», a B 1960 1. — «OskuBienue u
HCKYCCTBEHHAS TUTIOTEPMUSI».

PasButue (hyHIaMEHTAIBHBIX HAYK CIIOCOOCTBO-
BaJIO BO3HUKHOBEHMIO B XX CTOJIETMM HOBOI HayKH,
M3YYaloIel MEXaHU3MBI Pa3BUTHUS KPUTHUYECKUX CO-
CTOSIHUE 1 pa3pabaThIBAIOIIEN CIOCOOBI HE TOJBKO
MOJI/IEPKAHKS, HO ¥ BPEMEHHOTO 3aMelleHuns (pyHK-
Ui OpraHoB M cucteM, kotTopyio B. A. HeroBckuii B
1961r. Ha KOHTrpecce TPaBMATOJIOTOB B T. Byzarmerire
MIPEJIVIOKUIT HA3BAaTh PEAHUMATOIOTHEH.

CdopMupoBasnch Tpu BasKHEHIIMX HaIrpaBJie-
HUS B MEAWIIMHE, COOTBETCTBYIOIINE TPEM COCTOS-
HUSIM OOJIBHBIX, MTOCTPAAABIINX U PAHEHBIX: [IEPBOE
— COCTOSIHME, KOT/Ia BO3MOKHO IOMOYb YEJOBEKY
TOJIbKO KOHCEPBATUBHBIMU METOJIAMU — TepaIus,
BTOPOE — COCTOSTHUE, KOT/IA HYKHBI U arpecCUBHbIC
METOJIBl — XUPYPIUs, TPeThe — KPUTUYECKHUE, Tep-
MUHAJbHBIE W MOCTPECAHUMAIIOHHBIE COCTOSHUS —
AHECTE3MOJIOTHSI-PEaHUMATOIOTUA.

3a mporreaine To/pl VIHCTUTYT TIpotiest myTh
OT M3YYEHMsI MEXaHU3MOB CMEPTHU U TIPOOJIEM OKUB-
JIEHUST, TIOCTPEAHUMAIIMOHHON GOJIE3HH, TO/IEPKA-
HUs OYHKIMI OPraHOB U CUCTEM BO BPEMS Ollepalinii
1 B [TOCJICONIEPAIIMOHHOM, MTOCTTPABMATHYECKOM IIie-
pUO/Iax, /0 COBPEMEHHBIX PEAHWMATOJOTMYECKUX
TEXHOJIOTUH W CHCTEM 3Ku3HeoOecrieueHus:, (hyHK-
[UOHAJIBHOTO U METabOJNYECKOTO MOHUTOPUHTA, U3-
yueHud Hecnenmnpuieckux HYHKITIH KIETOK.

should be studied. For the first time it was proved
that there is clinical death (a reversible stage) and
biological death (an irreversible stage of dying). The
terms <agonizing state», «terminal state», «postre-
suscitative disease», «cardiopulmonary resuscita-
tion», a set of measures to revitalize the organism
were proposed, which V. A. Negovsky had successful-
ly applied during the Great Patriotic War. For the
first time it was proved that the revitalization of the
organism should become a systematic work.

In 1943 the first book by V. A Negovsky was pu-
blished on Restoring the vital functions of an organism
in a state of agony or clinical death. In the book the
need for the in-depth study of the dynamics of fading
and recovery of the central nervous system was empha-
sized, without which the main tasks of revitalization —
a complete restoration of brain functions and the social
activity of man — is impossible to complete.

In 1945 the second monograph by V. A. Negovsky
was published on The experience of treating agony and
clinical death in a military region. In 1952 the USSR
Ministry of Health issued the first instruction On the
introduction of methods to restore the vital functions of
an organism in a state of agony or clinical death into cu-
rative practice.

V. A. Negovsky published two fundamental mo-
nographs: Pathophysiology and therapy of agony and
clinical death (1954) and Revitalization and artifici-
al hypothermia (1960).

As a result of the development of fundamental
sciences a new science emerged in the XX century
that studied mechanisms of the development of criti-
cal conditions and developed methods aimed at both
the maintaining and temporarily replacing the func-
tions of organs and systems. V. A. Negovsky sugge-
sted to call the science Reanimatology in 1961 at the
Congress of Traumatologists in Budapest.

Three important directions in medicine emer-
ged that were relevant to three states of patients, inj-
ured and wounded: the first is a state where it is po-
ssible to help a person only by conservative methods
(therapy), the second is a condition when aggressive
methods are also needed (surgery), the third group is
critical, terminal and postresuscitation conditions
(anaesthesiology and resuscitation).

Over the years the Institute transitioned from
studying the mechanisms of dying and issues of revi-
val, postresuscitation disease, maintaining the func-
tions of organs and systems during operations and
postoperative and post-traumatic periods, to modern
resuscitation techniques and life support systems,
functional and metabolic monitoring, and the study
of nonspecific cell functions.

Vladimir Aleksandrovich Negovsky and his co-
workers proved that with the extinction and recove-
ry of life, the general pathological nonspecific reac-
tions of the organism are a good example of the reac-
tions developing in diseases and injuries.

OBLI A PEAHMMATOAOI U, 2017, 13; 5
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Bnanumupom AnekcanzgpoBuuem Herosckum u
€r0 COTPYIHUKAMU OBLIO JIOKA3aHO, YTO TP YTaCAHUU 1
BOCCTAHOBJIECHUM SKM3HU, BO3HHUKAFOIE OOIIENaTOIO-
ruyeckre Hecrienuuueckue Peakiiny OpraHu3Ma, sB-
JITIOTCST IPKO-BBIPAKEHHBIM [TPUMEPOM PEAKITHIA, pa3-
BUBAIOIUXCST ITPH 3a00JIEBAHUSIX, TPABMAX, PAHEHUSIX.

Passutne mayunoii mxosiel B. A. Herosckoro u
(hopmupoBaHUe KOHIENIIUK TTOCTPEAHUMAITMOHHON
GOJIE3HU TTO3BOJIUIIO TIEPEITH HA JIPYTON YPOBEHD 110~
HUMaHUS PEAHMMATOJIOTMH HE TOJBKO KaK pasjiesa
MEIUIMHBI 00 YMUPAHUU U O;KUBJIEHUH, HO KaK TIPUH-
[UITUAJIBHO HOBOM HAYKHU O JKU3HEOOECTIeUeHUN TIPU
kputnyeckux cocrostausix. C 1948 r. maboparopust Ha-
3biBasiach «Jlaboparopust sKCIEPUMEHTAIBHON (hu-
3M0JI0TUH 110 OskuBJieHNIo opranuamar» AMH CCCP,
ac 1977 r. — «HayuHo-uccieioBaTebekast 1aboparo-
pust o6ieii peanumaronorun AMH CCCPs». B 1985
r. HayuHo-uccrenoBarenbckast jabopatopust o01ieit
pearnumarosioruu AMH CCCP 6biia peopraHu3oBa-
Ha B HayuyHo-nccieoBareibcKuii MHCTUTYT 0O011eit
pearnumarosioruu AMH CCCP, B kotropom GbLiIi Op-
raHU30BaHbI JTAOOPATOPHH 110 PA3JIMYHBIM HATIPABJIe-
HUSM PEAHUMATOJIOTHH.

B 1990 romy npu HUU obreii pearnmarosio-
rut PAMH coznan @uinan B . HoBoKy3HeIKe /171sT
U3y4YeHUsT TPOOJIEM KPUTHUECKUX COCTOSTHUN Y Tax-
TepoB. B pamkax pa6orsr Duinana ObLIM U3yUYeHbI
0COOGEHHOCTH MATOTE€HE3d, AUATHOCTUKU ¥ JIEUEHISI
KPUTUYECKUX COCTOSIHUN y IIAXTEPOB, OMyOINKOBa-
HbI HeCKOJIbKO MoHorpaduil. Ounman GyHKIHOHU-
posat 10 2012 1.

B 2009 r. Hayuno-ucciemnoBaTelbcKOMy WH-
CTUTYTY 00Iell PeaHNMATOJOTUU TIPUCBOEHO MMsI
B. A. Herosckoro.

B nacrosiee BpeMst B MHCTUTYTE (PYHKI[MOHM-
pyer 1ecTb JTabopaTopuii:

* TUIIOKCUU KPUTHUYECKNUX COCTOSIHUH (3aBe-
nyonmi — uien-koppectioneHT PAH, mpodeccop
B. B. Mopos);

*  KJIMHUYECKON MaTO(MU3NOTIOTHN KPUTHYECKUX
cocrosgHM (3aBeaytonmii — 1.M.H., A. H. Kysosies);

* TIaTOJIOTUU KJICTKH TIPU KPUTUYECKUX COCTOS-
Husx (3aBeyiomuii — JL.M.H., ripogeccop A. M. To-
ay6eB);

*  MOJIEKYJIAPHBIX MEXaHM3MOB KPUTHYECKUX CO-
CTOSIHWH (3aBeyIonuii — J.M.H., Tipodeccop B. M. 11u-
capeB);

*  MeTabo/IM3Ma KPUTHIECKUX COCTOSTHUIT (3aBe-
nytotiast — JLM.H., ipodeccop H. B. Besoboponosa);

* OGuodusnKn MeMOPAH KJIETOK TIPH KPUTHUe-
CKHUX COCTOSHUAX (3aBEAYIOMUNA — J.M.H., podec-
cop A. M. Uepnbir).

ITocKOJIbKY BCE JKHMBOE HAa 3eMHOM TITape moruba-
€T, B KOHIIE KOHIOB, OT TUTIOKCHH, BCE, UTO JICTIACTCS B
MEJUIIMHE, HATIPABJICHO Ha TIPO(PHUIAKTUKY U KOPPEK-
A0 JIBIXaTEJIbHOM, TeMUYeCKOU, IUPKYJIITOPHOU U
TKaHeBol runokcuu. B casu ¢ atum B HUMOP cranm
WHTEHCUBHO U3y4YaTh MEXaHU3Mbl PA3BUTHS TUITOKCUN

The development of the scientific school of
V. A. Negovsky and the formation of the concept of
postresuscitative illness enabled a different level of
understanding resuscitation as not only a division
of medicine about dying and revitalization, but as a
fundamentally new science of life support in critical
conditions. Since 1948 the Laboratory has had dif-
ferent names: the Laboratory of Experimental Phy-
siology for the Revitalization of the Organism of
the USSR Academy of Medical Sciences; since 1977
— the Research Laboratory of General Reanimato-
logy of the USSR Academy of Medical Sciences. In
1985 the Research Laboratory of General Reanima-
tology of the Academy of Medical Sciences of the
USSR was reorganized into the Research Institute
of General Reanimatology of the USSR Academy of
Medical Sciences, with laboratories for certain
areas of intensive care.

In 1990 the Research Institute of General Rea-
nimatology of the Russian Academy of Medical Sci-
ences established a regional campus in Novokuznetsk
to study the problems of critical conditions in mi-
ners. The work of the Regional Campus was focused
on studying the specifics of the pathogenesis, diagno-
sis and treatment of critical conditions in miners; se-
veral monographs were published. The Regional
Campus operated until 2012,

In 2009 the Institute was named after V. A. Ne-
govsky (the V. A. Negovsky Research Institute of Ge-
neral Reanimatology).

Currently there are six laboratories in the Insti-
tute:

» Hypoxia of critical states (headed by Profes-
sor V. V. Moroz, Corresponding Member of the Rus-
sian Academy of Sciences);

 Clinical pathophysiology of critical condi-
tions (headed by A. N. Kuzovlev, Doctor of Medical
Sciences);

* Cell pathology in critical conditions (hea-
ded by A. M. Golubev, Professor, Doctor of Medical
Sciences);

*  Molecular mechanisms of critical conditions
(headed by V. M. Pisarev, Professor, Doctor of Medi-
cal Sciences);

* Metabolism in critical states (headed by
N. V. Beloborodova, Professor, Doctor of Medical
Sciences);

 Biophysics of cell membranes in critical con-
ditions (headed by A. M. Chernysh, Professor, Doc-
tor of Medical Sciences).

As all living beings on our planet ultimately die
from hypoxia, everything that is done in medicine is
aimed at the prevention and correction of respirato-
ry, hemic, circulatory and tissue hypoxia. To this end
the RIGR began an intensive study of the mecha-
nisms of the development of hypoxia of critical sta-
tes, in particular, in Acute Respiratory Distress
Syndrome (ARDS).

www.reanimatology.com
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CobpiTnga

KPUTUUYECKUX COCTOSHWIA, B YaCTHOCTH TIPU OCTPOM
pecriupatopaoM auctpecc-cuaapome (OPC).
Hawubosiee CJIOKHbBIE U TSKENbIe HAPYIIEHUS Ta-
3000MeHa B Jierkux Habmogatores y 6oabibix OP/IC,
JIETAIbHOCTb Y HUX OcTaercs: BbicOKoU (50—74%).
Baxubim gBisierca to, uto OP/IC passuBaetcs mpu
pas3JUUHbIM 3a00JI€BAHUSAX U KPUTHUECKUX COCTOSI-
HUSX, CBSA3AHHBIX KAaK C HETIOCPEICTBEHHBIM MTOBPEXK-
nenvem jierkux (mpsmoii OPC ¢ noBpexaeHuem
AIUTENHS JIBIXaTEIbHBIX ITyTeil), TaK W MPU BTOPUY-
HOM ToBpeskaenun Jerkux (Herpsmoit OP/IC ¢ mo-
BpeK/leHUueM aH/10Tes s cocy10B). CII0KHON KJIMHU-
YeCcKOil pobJIeMOIT OCTAeTCsT CBOEBPEMEHHAST U Pa-
BUJIbHAS JMATHOCTUKA PA3JUYHBIX (OpM M CTajuii
OP/IC. TlpuHnunuajibHO Ba)KHBIM MOMEHTOM SIB-
sigercs pannss quarnoctruka OPJIC ¢ ucriosib3oBanu-
eM HOBEHINX MEeIUIMHCKUX TEXHOJOTWH W COBEp-
MIEHCTBOBAHHUE PA3HBIX METOJIOB JICUCHUSI.
MasousyyeHHble  MEXaHU3Mbl  MATOTeHe3a
OP/IC, c/ioskHOCTY IUATHOCTUKU U HU3KAsl TePAIeBTH-
veckast 9 PEKTUBHOCTD AUKTYIOT HEOOXOAUMOCTD TI0-
MCKa HOBBIX ITyTel yJIy4IIeHNs TUarHOCTUKH, TIPODU-
JIAKTUKU U PE3YJIbTATOB JIEYEHNUST TOTO 3a00JIEBAHIISI,
B cBsi3U ¢ 3THM TEJIBIO0 UCCIEI0BaHNs B Tabopa-
TOPUU TUTIOKCUM KPUTHYECKUX COCTOSHUN SBUJIOCH
noBbIeHne ahHEKTUBHOCTH IUATHOCTUKHU 1 JICYCHUS
60spHBIX OP/IC Ha OCHOBE UCIIOIb30BAHNA HOBEHIINX
MEeIUIMHCKUX TexHosoruil. B teuenue 20 jer B mratu
PA3JIUYHBIX JIeYeOHO-TTPOPUIAKTHIECKIX YUPEKIE-
HUSIX 1 JTab0paTtopusix (KJIMHUYECKUX U HKCIIEPUMEH-
taubHbiX Oaszax HUIIOP) Obuio mcciepoBano GoJee
5000 6OJIBHBIX U TIOCTPAABIIUX ¢ PA3IUYHBIME 3260-
JICBAaHUSIMU W TpPaBMaMW, TPUBEIITUMUA K PA3BUTHIO
OP/IC. Ilpu nocranoske auartoza OP/IC uctosb3o-
Baun Kputepru, paspabortantbie B HUTTOP. Briepsoie
GBI pa3pabOTaHbI U 3aIIATEHTOBAHBI PA3JINYHbIE HKC-
nepuMeHTabbie Mojiesn pazsuts OP/IC, Ha ocHo-
BaHUM KOTOPBIX BbITIO/HEHO Gosiee 300 s1abopaTopHBIX
aKcIepuMeHToB. Ha pasimmyHbIX aTanax skcrepuMeHTa
MCTIOJIb30BAJIMCH TUCTOJIOTHYECKUe, Mophomerpude-
CKHUE, TUCTOXMMUYECKHE, 3JIEKTPOHHOMUKPOCKOITIYE-
CKHE, B TOM YHUCJIE ¥ AaTOMHO-CUJIOBBIC METO/IbI UCCJIe-
JIOBaHUS JIETKUX. B KOMIIJIEKCHOM W3y4eHUU JaHHOMN
npobyieMbl  BIiepBble ObLJI UCIIOJH30BaH MIMPOKUI
CIIEKTP HOBEUINX AMArHOCTUYECKUX TEXHOJIOTHH, B
TOM YHCJTEe HAHOTEXHOJOTUI: MMMYHO(EPMEHTHBIE,
OUOXVMIYECKUE, [TUTOJIOTUYECKIE, THCTOJOTUIECKUE U
TUCTOXUMUYECKUE METO/IbI, 9JIEKTPOHHAS M AaTOMHO-CH-
JIOBasE MUKPOCKOIINS, T€HeTUYECKUe, MMMYHOJIOTHYe-
CKHE, & TAKXKE METO/IbI MTHBA3UBHOTO MOHUTOPUHTA T10-
KasareJieil Kap/IMOTeMOJIMHAMUKH, TPAHCIIOPTA W T10-
TpebJIEHNsT KUCJIOPOJIA, COCTOSTHUSI BOHBIX CEKTOPOB
OpraHu3Ma U BHECOCYUCTOM KUJIKOCTU B JIETKHUX, OHO-
XUMUYECKUX JIETKUX, MOKa3aTelell Ta3000MeHa, MeTa-
6oJm3Ma 1 COHOrpahUUeCKIe METOIbI IMATHOCTUK.
Bcem GOJIbHBIM TIPOBOAMIN HCKYCCTBEHHYIO
BenTHAMIO Jierkux (MBJI). Ucnosnb3oBanu pectim-
paTopsbl BbIcIiero (hyHKIIMOHATIBHOTO KJIacca B COOT-

The most complex and severe problems with gas
exchange in the lungs are observed in patients with
ARDS, the mortality rate remains high (50—74%). It
is important that ARDS develops in various disea-
ses and critical conditions associated with both di-
rect damage to the lungs (direct ARDS with epit-
helial damage to the respiratory tract) and seconda-
ry damage to the lungs (indirect ARDS with endot-
helial damage of blood vessels). Timely and correct
diagnosis of various forms and stages of ARDS has
been a complicated clinical issue. The early diagno-
sis of ARDS using the latest medical technologies
and the improvement of different treatment met-
hods is essential.

Little research on the mechanisms of the ARDS
pathogenesis, the complexity of diagnosis and low
therapeutic efficacy have indicated the need to seek
new ways of improving diagnosis, prevention and
treatment outcomes of this disease.

In this regard the goal of the research in the la-
boratory of hypoxia of critical states was to increase
the effectiveness of diagnosis and treatment of
ARDS patients based on the use of the latest medical
technologies. For over 20 years more than 5,000 pa-
tients and victims (with various diseases and injuries
causing the development of ARDS) were examined
in five different treatment and prophylactic institu-
tions and laboratories (clinical and experimental fa-
cilities of the RIGR). During the diagnosis of ARDS
the criteria developed at the RIGR were used. For
the first time various experimental models of the de-
velopment of ARDS were developed and patented,
more than 300 laboratory experiments were perfor-
med based on the models. At different stages of the
experiment histological, morphometric, histochemi-
cal, electron microscopic, including atomic force,
methods of lung research were applied. In a compre-
hensive study of this problem, a wide range of new
diagnostic methods were used for the first time, in-
cluding nanotechnology: immunoenzyme, biochemi-
cal, cytological, histological and histochemical met-
hods, electron and atomic force microscopy, genetic
and immunological methods, invasive monitoring of
cardiohemodynamics, transport and oxygen con-
sumption, the state of the water sectors of the body
and extravascular fluid in the lungs, biochemical
lungs, gas exchange parameters, metabolism and so-
nographic methods of diagnosis.

All patients had artificial ventilation (IVL)
performed. Respirators of the higher functional class
were used following the concept of «safe» ventila-
tion, modern invasive monitoring, including PiC-
COPlus technology and non-invasive monitoring of
cardiohemodynamics, water sectors, gas composi-
tion, acid-base state and biochemical parameters of
blood, lung biochemical parameters, oxygen trans-
port and consumption, and radiation diagnostic met-
hods (radiography, sonography and computed to-
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BETCTBUHM € KOHIenuel «be3omacuoii» VIBJI, cospe-
MEHHbIH MHBA3WUBHBINT MOHUTOPUHT, B TOM YHCJIE TE€X-
Hostorust PICCOPIlus 1 HeMHBAa3WBHBI MOHUTOPUHT
Kap/InOTEeMOJIMHAMUKH, BOJIHBIX CEKTOPOB, Ta30BOTO
COCTaBa, KUCJIOTHO-IIEJIOUHOTO COCTOSTHUST U OMOXU-
MUYECKHX [TAPAMETPOB KPOBH, OUOXUMUIECKHX TTOKA-
3atesiell JIETKUX, COCTOSTHUSI TPAHCIIOPTA U moTpediie-
HUS KHUCJIOPOJA, JIy4eBble METObI JUAaTHOCTUKU
(pentrenorpadusi, coHorpaduss U KOMIIbIOTEPHAS TO-
Morpacbug sierkux). C 11esbio TpopUIaKTUKI U Jiedye-
Hust OP/IC 6bu1 nCmosib30BaH KOMILIEKC pa3paboTaH-
upix B HUMOP unHOBaiMOHHBIX MEIUIITHCKUIX TEX-
HOJIOTHIA ¢ TPUMEHEHNEeM (hapMaKOJOTHYECKUX, Pec-
MUPATOPHBIX U HEPECITUPATOPHBIX METO/IOB, HATIPAB-
JIECHHBIX Ha KOPPEKIIUIO JIbIXaTeIbHOMU, IUPKYIATOP-
HO, TeMUYeCKON M TKaHeBOUl runokcuu. Ha sramax
WCCJIE/IOBAHUS W3YYaJId JAMHAMUKY BBIIIEIICPEYIC-
JIEHHBIX TIOKa3aTeJel, YU CI0 ¥ XapaKTep JIETOUHbIX U
BHEJIETOUHBIX OCJIOKHEHUHN, TTPOAOJIKUTEITHHOCTD
PECIUpaTOPHOIT MOUIEPIKKY, TPEOBIBAHUS B OT/IE/IE-
HUU PEAHUMATOJIOTUH, JIETATBHOCTb.

[TosrydyeHHbBIE PE3YIBTATHI TTO3BOJUIN TIPEJIO-
KUTh HOBYI0 kjaccudurammio OPJIC, koropas
BKJIIOYAeT 3 CTaJlu:

e I craausa (obpaTumas) — crajus OCTPOroO
MOBPEXKAECHNS JIETKUX

e II cragusa — nporpeccupyioniasi JplxaTesb-
Has HEZIOCTaTOUYHOCTD

o [II cragus — ucxoast OP/IC: a) BbI310poB-
JIEHUE € BOCCTAHOBJICHWMEM CTPYKTYPbI U (DyHKINU
Jierkux; 0) BBI3ZIOpOBJIeHUE ¢ (hUOPO30M ¥ HapyIiie-
HueM (hYHKIIUN JIETKUX; B) JIETATbHBIN UCXO/L.

ITpepnaraemas kinaccuduranus OPIC 6Gasu-
pyercst Ha uH(MOPMATUBHBIX U OOBEKTUBHBIX JIAHHBIX,
MO3BOJIATIONNX B PEKUME PEATbHOTO BPEMEHU OTICHU-
BaThb €TO BJKHEHINNE TPU3HAKHU: COJIEPKAHIE BHECO-
CYIUCTOM JKUAKOCTH B JIETKUX, MH/ICKC OKCUTEHAINH,
HapyIlleHNns KapAuOTeMOJUHAMUKH, KIUHUYECKUE
MIPU3HAKN OCTPON JBIXaTEIbHON HEJOCTATOUHOCTH.

[Monyuyennsie B8 HUMOP HoBble paHHble 10
atuoJiornu u marorenesy OP/IC, a Tak:ke BHepeHME
B KJIMHUYECKYIO TIPAKTUKY 0G0CHOBAHHBIX, paspabo-
TaHHBIX METO/OB JAMATHOCTUKH, MPOMUIAKTUKH,
KOMILJIEKCHOTO U (D hepPeHIIMPOBAHHOTO JICUeHUS
OP/IC ¢ ucroyb3oBaHeM HOBEHIINX MEIUIINHCKUX
TEXHOJOTUI M (apMaKoJOTHIECKUX TIPENapaToB
MO3BOJIMJIM COKPATUTD TPONOJKUTEeNbHOCTh VBJI
Ha 5—6 CyTOK, KOMaro3HOrO cOCTOosiHus Ha 3—4
CYTOK, PeObIBAHUST B OT/IEJEHUN PEAHUMATOJOTUI
Ha 8—10 cyToK, pa3BUTHE JIETOYHBIX OCJIOKHEHUI HA
24,7%, MaTepuajibHbIE 3aTPAThI HA JiedeHue OOJIbHO-
ro n1o 134114 py6ueii, neranbHocTb Ha 29,6%.

[TpoBesieH 3HAYUTENIBHBII 0OBEM UCC/IEIOBAHUI
10 U3YYEHUIO METO/IOB HKCTPAKOPIIOPAILHOM JIETOKCH-
KaI[K TIPU TKAHEBOM TUTIOKCUN KPUTUIECKUX COCTOS-
nusx (C. E. Xopommnos, A. B. Hukymn). /lokasano,
410 HAUbOJIEE YaCTOU TIPUYUHOI OCTPOI OYEUHOU He-
nocrartouroctu (63,8% OOJIBHBIX) SIBJISIETCST HAPYIIIE-

mography of the lungs). A set of innovative medical
techniques developed at the RIGR involving the use
of pharmacological, respiratory and non-respiratory
methods aimed at correcting respiratory, circulatory,
hemic and tissue hypoxia were used with the purpose
of prevention and treatment of ARDS. During the
research the dynamics of the above indices, the amo-
unt and nature of pulmonary and extrapulmonary
complications, the duration of respiratory support
and stay in the department of intensive care, and
mortality were studied.

The results obtained in the RIGR were used to
propose a new classification of ARDS that included
three stages:

» Stage I (reversible): the stage of acute lung
injury

 Stage II: progressive respiratory failure

+ Stage IIT: ARDS outcomes a) recovery with
the lung structure and function restored; b) recovery
with fibrosis and impaired lung function; ¢) lethal
outcome.

The proposed classification of ARDS is based
on informative and objective data, which allows real-
time evaluation of its most important signs: the con-
tent of extravascular fluid in the lungs, the oxygena-
tion index, cardiohemodynamic disorders, and clini-
cal signs of acute respiratory failure.

The new data on the etiology and pathogenesis
of ARDS, as well as the introduction into the clinical
practice of well-founded developed methods for di-
agnosis, prevention, comprehensive and differentia-
ted treatment of ARDS using the newest medical
technologies and pharmacological preparations,
made it possible to shorten the duration of artificial
ventilation by 5—6 days, coma by 3—4 days, stay in
the department of resuscitation by 8—10 days, the
development of pulmonary complications by 24.7%,
material costs for treating the patient to 134,114
rubles and mortality rate by 29.6%.

A significant amount of research has been perfor-
med on the methods of extracorporeal detoxification
in tissue hypoxia of critical conditions (S. E. Kho- ros-
hilov, A. V. Nikulin). Tt has been proved that the most
frequent cause of acute renal failure (63.8% of pati-
ents) is the systemic and organ hemodynamics disor-
der as a result of sepsis, severe combined trauma, hy-
povolemia and acute cardiovascular insufficiency.
Renal acute renal failure is less frequent (18.9%) that
is caused by the effects of rhabdomyolysis or toxic-
allergic reaction to medications. Early diagnosis of
kidney damage most benefits from the study of the
concentration of urine sodium, the calculation of the
glomerular filtration rate and the daily excretion of
nitrogen metabolites. An increase in the concentra-
tion of urine sodium of more than 35 mmol/1 in pati-
ents with impaired systemic hemodynamics should
be the basis for intensive «nephroprotective» thera-
py. It has been proved that high-volume hemofiltra-
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HUE CUCTeMHOH 1 OpraHHOH reMOJIMHAMUKH B Pe3yJIbTa-
Te CETCHUCca, TSKEJION COUEeTAaHHOU TPaBMBI, TUTIOBOJIE-
MU, OCTPOU CEPIEYHO-COCYTUCTON HEOCTATOUHOCTH.
Pexe (B 18,9% ciyuaeB) HaOIOMaeTCST pEHAbHAS
OCTpasi TIOYeYHas HEJJOCTATOYHOCTD, BBI3BAHHAA I10-
CJIEICTBUSIME PAOIOMIOJIN3A WIH TOKCHKO-aJLIeprude-
CKOM peaxiueil Ha JieKapcTBeHHbIe Iperiapatbl. /lis
paHHEelN AUATHOCTUKY TIOYEYHOTO TTOBPEKIEHHS HADO-
Jiee MHGOPMATUBHO U3yYeHWE KOHICHTPAIMU HATPUs
MOYM, PACUeT CKOPOCTH KITyOOUKOBOI (DHIIbTPAIIH, CY-
TOYHOI HKCKPELMN a30THCThIX MeTabonToB. IToBbiIIe-
HI€ KOHIIEHTPAIUU HATPHsT MOun Gosiee 35 MMOJTb,/JT Y
GOJIGHBIX ¢ HapyIIEHHEM CHCTEMHON TeMOIMHAMUKI
JIOJZKHO OBITH OCHOBAHUEM JIJIs [IPOBEJIEHUST UHTEHCHB-
HOH <«He(dPONPOTEKTUBHOI» Teparuu. /lokazaHo, 4To
BBICOKOOOBEMHast reMoribTpaitust (¢ 3ameriernem 90
MJI/KT/4ac) 0 CPaBHEHWIO CO CTaHJAPTHOWU TeMO-
usbrpartueii (¢ 3amenienrem 35 MJI/Kr/4ac) sIBJISIETCST
9 (PEKTUBHBIM CPEJACTBOM CTaOMIM3AINKA TEMOIUHA-
MUKH TP CENITHYECKOM IIOKe, B 39% CJIydaeB IO3BO-
JISIET TIPeTyTTPEJINTD Pa3BUTHE aHYPUUECKON OCTPOA 110-
YEYHOH HEZIOCTATOUHOCTH, a B 33% — U BOBCE N30eKaTh
MOYEYHOTO TOBPEKIEHMsI. BBICOKOOOGBEMHAST TEMO-
(brbTpaIa IpK CENTUYECKOM ITOKE MTPUBOJIUT K BOC-
CTAHOBJIEHHIO PABHOBECHST MESKJLY JIOCTABKOI U TIOTPeD-
JICHUEM KHUCTI0pojia (C yBeJMYeHUeM HACBIIEHUS KUC-
JIOPOJIOM TEMOTJIOOMHA CMEIIAHHOW BEHO3HOW KPOBH €
72 110 98%), a TaksKe COMPOBOXKIAETCS HOPMAIU3AIIHEl
MOKa3aTesIeH, XapaKTepU3yoINX KOMIICHCAITUIO TKaHe-
BOIi (TUCTOTOKCUYECKON ) runokcnu. 'emonuanis oxa-
3bIBAET BBIPAKEHHBIN Kartabosmaeckuil sddekT, mpo-
SABJIAIONIUICA B TIOTEpe 3a 4 Yaca CTaHAAPTHOTO TeMO-
quasiuza 1o 2000 k/[x aneprum u 10 37,4 T TIIOKO3bI B
9KCTPAKOPIIOPATBHOM KOHTYpE, M COTIPOBOKIACTCS
CHIZKCHUEM KOHIIEHTPAIIMK WHCYJIMHA U HapaCTaHWeM
YPOBHS IJIIOKaroHa B miagme. OnTrMaibHasg KOMITEHCA-
st Katabomueckoro adhheKTa IOCTUTAETCsT TPUMEHe-
HUEM MU30TEPMUYECKOTO INAJIN3aTa C UHTPAIMATU3HON
nH(y31el TII0KO30-UHCYIMHOBOI cMecu. M3yueH asb-
OGYMUHOBBIN JIHAJINA3, KOTOPBIi siByisietcst aheKTrB-
HBIM METOJIOM 3JIMMUHAIIMN KaK TuApo(hOOHDIX, TaK U
rUZPOUITBHBIX TOKCMYECKUX BEMIECTB, HAKAILINBAIO-
HIMXCS B KPOBU IIPU OCTPOH NEYEHOUHO-TIOYEYHOI He-
JIOCTATOYHOCTH. B pesysibrare poBe/IeHNsT a/TbOyMUHO-
BOTO [[Ma/in3a OWIMpPyOMHEMUsI YMeHbIIaeTcs: B 2,4
pasa, ammonuemun B 2,1 pasa. B pesysibrate mposezie-
HIST aIbOYMHUHOBOTO [IHAJIN3a TIPH OCTPOU TIEYeHOTHO-
MOYEYHON HEJOCTATOYHOCTH TIPOUCXOJUT CTaOUIN3a-
1151 TEMOJINHAMUKY, HOPMAJIU3AI[HST CKOPOCTH KJTyO0U-
KOBOH (DUIBTPAIIK 1 BOCCTAHOBJIEHUE CYTOYHOTO JIU-
ype3a. /lokazaHo, 4TO IUArHOCTUKA HAYAJIBHOU CTAINN
OCTPO¥1 ITOYEYHOH HEZI0CTAaTOYHOCTH 1 Ha3HAYeHne Me-
JIMKAMEHTO3HON He(hpOIPOTEKTUBHON TEPAINU 1T03BO-
JisieT u30eKaTh Pa3BUTHSI aHYPUUECKOU (hOPMBI TT0U€-
HOIT HeztoctatouHoct 'y 49% Gosbabix. OTCyTCTBIE
BBIPAKEHHOTO TNy PETUYECcKOTO ahdexTa nmm HapacTa-
HI€E A30TUCTHIX TIJIAKOB KPoBH OoJiee yeM B 1,5 pasa 3a
12 yacoB cyieyer cuuTaTh MOKa3aHUEM JIJIs HAYasIa 1mpo-

tion (with substitution of 90 ml/kg/h), as compared
to standard hemofiltration (with substitution of 35
ml/kg/h) is an effective means of stabilizing hemo-
dynamics in septic shock; it prevents the develop-
ment of anuric acute renal failure in 59% of cases; in
33% kidney damage can be completely avoided. High
volume haemofiltration in septic shock leads to a re-
storation of equilibrium between oxygen delivery
and consumption (with an increase in the oxygen sa-
turation of hemoglobin in mixed venous blood from
72 to 98%). Besides, it is also followed by normaliza-
tion of indicators characterizing the compensation of
tissue (histotoxic) hypoxia. Hemodialysis has a pro-
nounced catabolic effect manifested in the loss of 4
hours of standard hemodialysis up to 2.000 k] energy
and up to 37.4 g of glucose in the extracorporeal cir-
cuit. It is accompanied by a decrease in the insulin
concentration and an increase in the level of gluca-
gon in the plasma. Optimum compensation of the ca-
tabolic effect is achieved by using isothermal dialysa-
te with intra-dialysis infusion of the glucose-insulin
mixture. Albumin dialysis was studied, which is an
effective method of eliminating both hydrophobic
and hydrophilic toxic substances accumulating in
the blood in acute hepatic renal insufficiency. As a re-
sult of albumin dialysis, bilirubinemia decreases 2.4
times, ammoniasis 2.1 times. As a result of albumin
dialysis in acute hepatic renal failure hemodynamics
stabilizes, the glomerular filtration rate normalizes
and diurnal diuresis is restored. It is proved that the
diagnosis of the initial stage of acute renal failure and
the prescription of nephroprotective medication pre-
vents the development of an anuric form of renal fai-
lure in 49% of patients. The absence of a pronounced
diuretic effect or the growth of nitrogenous blood
slags more than 1.5 times in 12 hours should be con-
sidered an indication to initiate renal replacement
therapy. Complex nephroprotective therapy perfor-
med simultaneously with the early use of renal (dia-
lysis) replacement therapy results in the reduction of
mortality in acute renal failure by 34.2%.

One of the new directions in the laboratory of
hypoxia of critical states is the fundamental research
aimed at studying the mechanisms of development,
methods of early diagnosis and treatment of critical
conditions in neonates arising in the early neonatal
period (S. A. Perepelitsa). Three directions of rese-
arch in neonatology have been defined at the RIGR:
perinatal hypoxia, the respiratory distress syndrome
of the newborn and the perinatal state of lipid meta-
bolism. The directions are of the medical and social
significance aimed at solving the main task of mo-
dern medicine: the reduction of neonatal and infant
mortality and morbidity.

The onset of premature birth may be caused by
perinatal hypoxia as a result of the development of
placental insufficiency. A substantial part of the rese-
arch was focused on the morphological study of the
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BeJIEHUST 3aMECTUTEJIbHOM ToyeuHoil Teparuu. Kowm-
T7IeKCHAast HeDPOTPOTEKTUBHAS TEPAITHS OJTHOBPEMEHHO C
PAaHHUM WCIOJIb30BAHNUEM 3aMECTUTEILHON TTOYEUHOMN
(MayM3HOI) Tepanuy 103BOJISIET CHUBUTD JIETAIbHOCTD
TIPH OCTPOIT TOYETHOIN HEIOCTATOUHOCTH Ha 34,2%.

OjHUM U3 HOBBIX HAIPABJIEHWIT JTAOOPATOPUT
TUTIOKCUU KPUTUYECKUX COCTOSIHUM SBJISIETCS TIPO-
BejicHMEe (DYyHIAMEHTAJBbHBIX NCCIIEI0BAHUI, HATIPAB-
JICHHBIX HA M3y4eHUE MEXaHU3MOB PA3BUTHUS, METO-
JIOB paHHEH JAMArHOCTUKUA W JICYCHUS] KPUTUYCCKUX
COCTOSTHUH Y HOBOPOK/IEHHBIX, BOSHUKAIOTINX B PAH-
HeMm HeoHaTasnbHOM niepuozie (C. A. Ilepenenuia). B
HUNMOP BoiziesieHb! TpU HAIPABJIEHUS HAYYHBIX UC-
CJIe/IOBAHMI B HEOHATOJIOTUN: TIEPUHATAIbHAS THUIIO-
KCHSI, PECTUPATOPHBIN JUCTPECC-CUHAPOM HOBOPOIK-
JICHHOTO W TEPUHATAJIbHOE COCTOSHUE JUMUIHOTO
obMeHa. BoljiesieHHbIe HATIPABJIEHNSI UMEIOT METHKO-
COIMAJIbHYIO0 3HAYMMOCTD, HATIPABJICHHYIO HA pele-
HUEe OCHOBHOM 3a/laull COBPEMEHHOW MEIUIIUHBI:
CHIKCHUE HEOHATAJIbHOU U MJIaJICHYeCKON CMEPTHO-
cTu 1 3a00J1€BAEMOCTH,

[TpenrochblIKoi /111 HACTYIIJIEHUS TTpesK/ieBpe-
MEHHBIX POJIOB SABJISETCS TIEPUHATAIbHASA THIIOKCHS,
00y CJIOBJIEHHAST PAa3BUTUEM TLIAIEHTAPHOMN HexocTa-
TOYHOCTH. MopdoJsiormueckoMy UCCIeIOBAHUIO T1JIa-
HEHTBI y/IeJIEHO OOJIbIIIOE BHUMAHKE, T.K. PE3YJbTAT
JIaeT BO3MOKHOCTD TIPOBECTH aHAJIN3 TeUeHUst OGepe-
MEHHOCTH U TIOHSTb MEXaHN3M, 3aKOHOMEPHOCTH U
riyOUHY TATOJIOTHYECKOTO TIpottecca. ['ecTallmOHHBII
BO3pacT 24—31 Heness ABASETCS KPUTUYECKUM, T.K.
CYIIECTBYET MATOJIOTHUECKAsT HE3PEJIOCTh TIIAIleHTHI,
B 9TOM CPOKE OIpelesisieTCs /[Ba BapuaHTa paHHEH
(hopmbl TTaTOTOTMUECKON HE3PEJIOCTU: UCTOIICHHE
KOMIICHCATOPHBIX PEAKIMil B BHJE MaJOTO YHUCIA
CUHIIUTUAIBHBIX [10YEK, OOMIBHOIO OTJIOKeHs (hrd-
pUHOU/A, KPYIHBIX ahyHKIIMOHAJIBHBIX 30H BOPCHUH,
3aITyCTeBaHUS KAlWJIISIPOB U BAPUAHT IIPOMEKYTOY-
HbIX uddepeHmpoBaHHbIX BopcuH. [lpm Bcex
MPEKIECBPEMEHHBIX POJIaX BCTPEUYAIOTCS U30JIUPO-
BaHHBIEC MJIN MHOKECTBEHHbIC 3MEHEHUS B TLJIAIICH-
Te: XPOHWYECKas IIAlleHTapHas HeI0CTaTOUYHOCTD
[T—III crenenu, KpyHbIE UIIEMUYECKUE WHMAPKTHI,
IIPU 3TOM KOMIIEHCATOPHbIE PEAKITNN HU3KIE, XapaK-
TEPHBI CKJIEPO3 CHHIIUTUATBHBIX TIOUEK, MAJIOe YUCJIO
TEPMUHAIBHBIX CHEIUMATN3UPOBAHHBIX BOPCUH. [liis
54,5% HemTOHONIEHHBIX HOBOPOKIEHHBIX C TecTa-
IIUOHHBIM BO3pacToM 32—34 Hejlesn TakyKe Xapak-
TEPHbI HU3KME KOMIIEHCATOPHBIE PEAKIINH B TIIalleH-
T€ U BBIABJICHA AaHOMAJINS TTYTTOBUHBI (KOPOTKAs IIy-
noBuna), B 18% ciiyuaeB pUUMHON MIpexKIeBPEMEH-
HBIX POJIOB ABJIACTCS OTCJOWKA IJIANEHTBI. MHOTO-
TJIO/Iie BHOCUT CBOM HETaTWBHBINM BKJAJ B IepUHA-
TaJIbHY0 3a00JI€EBAEMOCTh U CMEPTHOCTD. B TIarieH-
tax OsmsuenoB B 100% ciryyaeB BbIsSIBJIEHBI HAPYIIE-
HUSA CO3PEBaHMS BOPCUH, WHBOJIOTUBHO-AUCTPODU-
YecKre U3MEHEHUS PA3JIMYHON CTEIICHH BBIPAKEHHO-
cru. B GOJIBIIMHCTBE CJIyYaeB KOMIIEHCATOPHBIE pe-
aKIMK B IUIAIEHTE €100 BHIPAKEHDBI, U TIPH MAJIOM

placenta since the result enables the analysis of the
course of pregnancy and an insight into the mecha-
nism, patterns and depth of the pathological process.
The gestational age of 24—31 weeks is critical becau-
se there is a pathological immaturity of the placenta;
in this period there may be two variants of the early
form of pathological immaturity: the depletion of
compensatory reactions in the form of a small num-
ber of syncytial nodules, abundant fibrinoid deposi-
tion, large afunctional villi areas, capillary dropout
and a variant of intermediate differentiated villi. In
all premature births there are isolated or plural chan-
ges observed in the placenta: chronic placental insuf-
ficiency of ITI—IIT degree, large ischemic infarcts
(with low compensatory reactions). Besides, sclero-
sis of syncytial nodules and a small number of termi-
nal specialized villi are typical too. 54.5% of preterm
infants with a gestational age of 32—34 weeks also
have low compensatory reactions in the placenta and
abnormalities of the umbilical cord (the short umbi-
lical cord); in 18% of cases preterm labor is caused by
placental abruption. Multiple fetation contributes
negatively to the statistics in perinatal morbidity
and mortality. In twins' placentas in 100% of cases
there are villi maturation disorders, involute and dy-
strophic changes of various severity. In most cases
compensatory reactions in the placenta are hardly
pronounced, and at early gestation periods in 62.1%
of cases acute placental insufficiency develops cau-
sing premature birth.

Placental insufficiency contributes to the for-
mation of perinatal hypoxia that adversely affects
the development of the fetus due to intrauterine hy-
poxia causing disruption in hemopoiesis and in the
structure of erythrocyte membranes, which aggrava-
tes the course of the early neonatal period. The
NTEGRA Prima atomic force microscope (Russia)
used in a semi-contact mode allowed the study of the
structure of erythrocyte membranes. It turned out
that at birth and in the first week of postnatal life
planocytes are the main morphological form of eryt-
hrocytes in term infants and they probably provide
full oxygen transport during the perinatal period.
With perinatal hypoxia the nano-structure of eryt-
hrocyte membranes is damaged in utero at all levels.
Hypoxia impacts on the erythrocyte membrane; the
severity of the process is determined by the severity
and duration of hypoxemia. Twelve hours after birth
oxidative defects appear on the surface of the plano-
cyte in newborns that have undergone PH. The re-
vealed changes indicate the effect of the degree of hy-
poxia on all nanostructures of the erythrocyte mem-
brane: the phospholipid bilayer (h,), the membrane
protein components (h,), and the spectra matrix
(h3). The altered heights of the erythrocyte membra-
ne h; and h; associated with hypoxia appear to be
aimed at increasing the surface of the erythrocyte
membrane, which contributes to an increase in the
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cpoke recraiuu B 62,1% ciaydaeB pa3BUBaiach
ocTpas TIalleHTapHas HelOCTATOYHOCTb, YTO SIBU-
JIOCh TIPUIMHON TIPEK/ICBPEMEHHBIX POJIOB.

[LnarieHTapHast HEAOCTATOYHOCTH CIIOCOOCTBY-
eT (hOPMUPOBAHUIO IEPUHATATBHON TUTIOKCHH, KOTO-
past HeOJIATONPUSITHO BJIMSIET HA PA3BUTHE ILIOJA,
BeJtesicTBrE (DOPMUPYIOIIENicss BHYTPHYTPOOHON T'H-
MTOKCUY, BBI3BIBACT HAPYIIIEHUE TEMOII033a, CTPYKTY-
PBI MeMOPaH 3PUTPOIIUTOB, YTO yCYTYOJISIET TEUEHITE
paHHETO HeoHaTadbHOTrO mepuoma. C MOMOINIBIO
aToMHOTO cuI0BOTO MUKpockora «<NTEGRA primas
(Poccust) B NMOJYKOHTAKTHOM peKUMe, U3yYeHUU
CTPYKTYPbI MeMOpaH aputponutoB. OKaszaioch, 4To
IIPU POKJIECHUU U B TIEPBYIO HEJIEJIO TIOCTHATAIBHOM
JKU3HU TITAHOIUTHI ABJSIOTCS OCHOBHOH MOPGhOIIO-
TYECKOM (hOPMOIT APUTPOIIUTOB Y TOHOIIECHHBIX HO-
BOPOKJIEHHBIX, KOTOPBIE, BEPOSITHO, 0OECTIEUNBAIOT
MOJIHOTIEHHBIN TPAHCIIOPT KUCJI0PO/IA B TIEPUHATAIb-
Hblll nepuon. [lpu mepuHaTasbHON THUIIOKCHM YiKe
BHYTPUYTPOOHO MPOMCXOIUT IOBPEKICHIE HAHO-
CTPYKTYPBI MEMOPAH 3PUTPOIIUTOB HA BCEX YPOBHSIX.
Turokcust OKa3bIBAET HETATUBHOE BJIUSTHIE MeMOpa-
HY 9PUTPOIUTOB, BLIPAKECHHOCTH MTPOIECCA 3aBUCHUT
OT TSIKECTU U JIJTUTEIbHOCTU runiokceMun. Yepes 12
4acoB TOCJe POXKICHUS, Y HOBOPOKICHHBIX, Tiepe-
Hectmx [T, Ha TOBepXHOCTH MJIAHOIIUTA MTOSIBJISIOT-
¢S OKUCIAUTENbHBIE /IeheKThl. BhIgBICHHDIC N3MEHE-
HUS CBUJICTEJLCTBYIOT O BJIUSHUM CTEIEHU TUIIO-
KCUU Ha BCe HAHOCTPYKTYPHI MEMOPAHDI 9PUTPOIH-
ta: hochosummabiii 6ucioii (h,), 6eaKoBbIE KOMITO-
HeHTbl MeMOpanbl (h,), CIEKTPUHOBBIH MaTpPUKC
(hy). IsmeneHme BbIcOT MeMOPAHBI SPUTPOIUTOB h,
u h,, cBsI3aHHOE € TUIIOKCHEl, MO-BUIMMOMY, Ha-
MPABJIEHO HA YBEJIMYEHHE MMOBEPXHOCTH MeMOPAHbBI
SPUTPOIIUTA, CIIOCOOCTBYIOTIEE YBEJUUEHUIO TLTOTIA-
1t Ta3000MeHa. JlaHHbIE U3MEHEHUSI SIBJISIFOTCST TTPH-
CIIOCOOUTENILHON peakiiell B OTBET Ha TMIIOKCHIO,
HAIlPaBJEHHOU Ha coxpaHeHue (HYHKIMOHATHHON
CIIOCOOHOCTH APUTPOIHTA. [TOCTTUIIOKCHYECKUH Tie-
PHOJI XapaKTePU3yeTCsi HeCTaOUIBHOCTHIO BCEX Ha-
HOCTPYKTYDP MeMOpaH 3PUTPOIUTOB, OOJIBINON Ba-
prabeTbHOCTHIO MOP(HOJOTUIECKIX POPM.

[Tpu poskzieHUM y HEOHOIIEHHBIX HOBOPOXK-
JICHHDBIX, B TOM YHUCJIE€ C PECIMPATOPHBIM JHCTPECC-
cunzipomoM (PJICH) ¢ onpesiesisieTcst BHYyTpUyTPOO-
HbII TOUKNIONUTO3. CTOMATOIIMTO3 XapaKTePeH JIJIst
80% HemTOHOIIEHHBIX HOBOPOKIECHHBIX, OCTATbHDIE
SPUTPOIUTHI MPEJCTABJICHBI TIIAHOIUTAMU, IXUHO-
ruramu. Teuerne 3a60J1eBaHMsI XapaKTEPU3YeTCst Ha-
PYILIEHHEM MUKPOCTPYKTYPbI MEMOPaH SPUTPOIIUTOB
Ha ypoBHe h; u h, mopsiiko. Ha uameHeHue criek-
TPUHHOTO MATPUKCA BJAUSIOT MHOTOILJIOIUE, TSKEJIast
(bopma recrosa, npemsiekanue maneHTsl. [Ipy MHO-
TOTJIO/INY TIPOUCXO/IAT aHTEHATATBHOE MTOBPEKICHIE
MeMOpaH 3pUTPOIUTOB Y HOBOPOKIEHHBIX. TeueHue
paHHEro HEOHATAJIBLHOTO TIepUo/ia Y HEOHOIIECHHBIX
HOBOPOK/ICHHBIX XapaKTEPU3YETCS aKTUBHBIM ITPO-
[[eCCOM Ha MeMOpaHe 3PUTPOIUTOB, CMEHOI MOpGo-

gas exchange area. These changes constitute an adap-
tive response to hypoxia aimed at preserving the
functional capacity of the erythrocyte. The instabili-
ty of all nanostructures in erythrocyte membranes
and a great variability of morphological forms are
common in the post-hypoxic period.

When preterm infants are born (including
those with respiratory distress syndrome of the ne-
wborn (RDSN)), intrauterine poikilocytosis is iden-
tified. Stomatocytosis is typical for 80% of premature
newborns; planocytes and echinocytes represent the
rest of the red blood cells. The course of the disease
is characterized by the disrupted microstructure of
erythrocyte membranes at the level of h, and h,. The
change in the spectra matrix is affected by multiple
fetation, severe forms of gestosis and placenta previa.
In multiple pregnancies antenatal damage to eryt-
hrocyte membranes is common in newborns. The co-
urse of the early neonatal period in premature ne-
whborns is characterized by an active process on the
erythrocyte membrane and changes in the morpholo-
gical forms. Macrocytosis and plannocytosis reflect
the compensatory state of erythropoiesis and are the
physiological state of erythrocytes in premature in-
fants. The largest changes in the erythrocyte mem-
brane nanostructure are typical for the h, height
which reflects the membrane flickering. The morp-
hological composition of erythrocytes does not reco-
ver by the end of the early neonatal period.

Intrauterine rhesus immunization of the fetus
together with the early antibody titers and Class G
immunoglobulins during pregnancy promote the de-
velopment of erythrocyte polymorphism with sites of
destruction. At birth the h; height is subject to the
greatest changes in newborns with Rh-conflict. After
the intravenous immunoglobulins have been admini-
stered the erythrocyte composition is normalized,
while topological defects on the membrane surface
disappear. Complex isoimmunization therapy of a
newborn following the Rh factor or an ABO system
stops the cascade of immunological reactions, leads
to the cessation of hemolysis of erythrocytes and af-
fects the morphological composition and macro-
structure of erythrocyte membranes.

Respiratory distress syndrome of the newborn
(RDSN) is a disease specific only for premature ne-
whborns. It remains one of the most urgent diseases in
the early neonatal period. The development of
RDSN is facilitated by the morphofunctional featu-
res of the respiratory system in premature babies,
profound combined disorders of metabolism and
oxygen status. As a rule, decompensated metabolic
acidosis, hyperlactatemia and severe hypoxemia are
detected, which are difficult to treat using traditio-
nal artificial ventilation. The surfactants applied in
order to prevent the development of the disease is
ineffective with the decompensation of metabolism
and disrupted hemo- and microcirculation in the
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Jorudeckux (hopm. MakpoImTos 1 IIaHOIUTO3 OTPa-
JKAIOT KOMITIEHCATOPHOE COCTOSHIE 3PUTPOII0d3a, SIB-
JI0TCSA (PU3UOTOTUIECKUM COCTOSHUEM 3PUTPOITH-
TOB JIJI HEeJJOHOLIEHHBIX JieTeil. Hanbosbime name-
HEHUST HAHOCTPYKTYPBI MEMOPaHBI SPUTPOIMTOB Xa-
PaKTEpPHBI JUIST BBICOTHI h,, oTpaskarorieil MeMOpaH-
woiii flickering. Hopmasuzarun Mopdoornaeckoro
COCTaBa IPUTPOIUTOB K KOHIY PAHHETO HEOHATAJb-
HOTO TIePUOJIa HE TPOUCXO/UT.

BuyTpuyTpoOHast pe3yc — WMMYHHU3AIHs
IJI0/1a, COTIPOBOIKIAIONIASACS PAHHUM TIOSBICHUEM
TUTPa aHTUTE] ¥ UMMYHOrJIO0yIMHOB Kiacca G BO
BpeMst GepeMeHHOCTH, CIOCOOCTBYET BOSHUKHOBEHHIO
noJuMophu3Ma 3PUTPOITUTOB € YUYACTKAMU JIECTPYK-
mun. [Ipu poskieHnn y HOBOPOSKIICHHBIX € PE3yC-KOH-
(JIMKTOM HAUOOJIBIIMM U3MEHEHUSIM TOJBEPKEHA
BoicoTa h;. TTocsie BBeleHUs] BHYTPUBEHHBIX UMMY-
HOTJIOOYJIMHOB MIPOUCXOUT HOPMAJIU3AIUST COCTaBa
SPUTPOIUTOB, MCYE3AIOT TOMOJOTHYECKUE J1e(heKThI
HA MOBEPXHOCTH MeMOpaHbl. KOMILJIEKCHAST Tepartiist
M30MMMYHU3AIIIN HOBOPOSKIEHHOTO TI0 pe3yc-(haKTo-
py nim ABO-cucteme Tpexpaiiaer Kacka/, IMMYHO-
JIOTMYECKUX PEAKIINH, TPUBOJNT K TIPEKPAIEHUIO Te-
MOJIN32 9PUTPOIIUTOB, BJAUSET HA MOP(OIOTNIeCKUii
COCTaB ¥ MAKPOCTPYKTYPY MEMOPAH 3pUTPOIMTOB.

PecniupatopHblil iucTpecc-CUHAPOM HOBOPOIXK-
nennoro (PCH) sasisercs 3abojieBaHueM, CIielu-
(bYHBIM TOJIBKO /71 HETOHOIEHHBIX HOBOPOSK/ICH-
HBIX M OCTAETCS OJ[HUM 13 HanOoJiee aKTyaIbHbIX 3a-
6oJieBaHUI B PaHHEM HEOHATAIHLHOM Mepuoje. Pas-
sutio PJICH criocob6cTBy0T MOPhODYHKITMOHATb-
HbIE 0COOEHHOCTHU J[BIXaTEJIbHOU CUCTEMBI HEJOHO-
MEeHHOTO pebeHKa, ryOOKne coueTaHHbIe Hapylie-
HUST MeTabo/iu3Ma UM KUCJIOPOAHOTO craryca. Kak
MIPABUJIO, BBISBJISIOTCS ICKOMIIEHCUPOBAHHBIN MeTa-
GOJIMYECKIIT aIU/I03, TUIIEPIAKTATEMUS] U TSIKEJIast
TUTIOKCEMUS, KOTOPbIE TPYAHO MOJIAI0TCS JTIE€YCHUTO
¢ nomoripio TpaguimonHoit IBJI. ITpumenenue cyp-
(hakTaHTOB, C 1eJIbI0 TPODUIAKTUKY Pa3BUTUs 3a60-
JieBaHUs1, Ha (DOHE [EKOMIIEHCAIIUU MEeTabOInu3Ma,
HApYHIEHU TeMO- ¥ MUKPOIMPKYJSIUU B JICTKUX,
Ma0a((HEKTUBHO U Y HOBOPOKICHHBIX, HECMOTPS
Ha BBeJIeHUE Iperapara, ObIcTpo (hOPMUPYIOTCS THA-
JIMHOBBIE MeMOpPaHbl M BO3HUKAET PUCK Pa3BUTHUS
OPOHXO0JIEIrOYHON JUCILIA3UN.

B cayuae taxenoro Tedennsi P/ICH ¢ Boicokum
PUCKOM DPasBUTHS OCJOXKHEHWH U (HOPMUPOBAHUSA
OGPOHXOJIETOUHOI JUCILIA3UH, JIJIST COKPAIIEHUST TIPO-
nomxuteabHocty VUBJI mpuMeHAnn MHransamunoHHOe
BBeJIcHUE 9K30TeHHOTO cypdakTanta. [lesb geuenmns
— BPEMEHHOE 3aMelIeHNe 9K30TCHHBIM TIPENapaToOM,
yCTpaHEHHe BTOPUYHOTO jeduiiuta coOCTBEHHOU
npoaykiu cypdaxranTa. Vcmomabp3yercd mpenapar
cypbakrant BJI B nose 75 mr. Unransius mpoBo-
JTCs Yepe3 HeOyJrali3ep, BCTPOEHHBIN B JIbIXaTe b=
HBI KOHTYp Ha JuHHUI0 Baoxa. [locie wHramammu
mperapaTa y HOBOPOK/ICHHBIX BOCCTAHABJINBAETCS
addeKkTUBHOE CAMOCTOATEJNbHOE JIbIXaHWe, U Y HUX

lungs. Despite the medication hyaline membranes
are rapidly formed in newborns hence the risk of
bronchopulmonary dysplasia.

In the case of a severe course of RDSN with
high risks of complications and the formation of
bronchopulmonary dysplasia, the inhalation of an
exogenous surfactant was applied to reduce the dura-
tion of artificial ventilation. The treatment is aimed
at the temporary replacement with an exogenous
preparation and the elimination of the secondary de-
ficit of the own production of the surfactant. The
preparation Surfactant-BL is used in a dose of 75 mg.
Inhalation is maintained through the nebulizer in-
tegrated into the breathing circuit in the inhalation
line. After the medication inhalation the newborn's
effective independent breathing is restored, and they
can be extubated. There following plan of transfer-
ring newborns to spontaneous breathing is used: ar-
tificial ventilation — auxiliary ventilation of the
lungs — positive end-expiratory pressure — extuba-
tion. There have been no cases of complications or
re-intubation after the inhalation therapy.

Disorders of lipid metabolism (the production
of cholesterol and triglycerides, in particular), in ne-
whborns is a serious problem in perinatology, as in the
early neonatal period the imbalance of lipids in ne-
wborns can contribute to the development of respi-
ratory failure. Postnatal restructuring in children
born after an unfavorable pregnancy, as well as in
preterm infants, causes changes in metabolic rate, in-
cluding triglycerides and cholesterol, which is of sci-
entific interest to this topic. With the development
of perinatal hypoxia a complex metabolic disorder
occurs manifested at birth by metabolic acidosis of
varying severity and the imbalance of triglycerides
and cholesterol. The longer and heavier the hypoxia
is, the more pronounced changes in the acid-base
composition and blood lactate at birth are. The ma-
ximum duration of mechanical ventilation is obser-
ved in newborns with extremely unfavorable obstet-
rical anamnesis, multiple organ failure and low trig-
lyceride levels in the blood.

The research produced new ideas about the
mechanism of the RDSN development, the role of
surfactants in the treatment of the disease, and the re-
duction of the duration of artificial ventilation. The
new data on perinatal hypoxia and its effects on me-
tabolism and lipid metabolism and the nanostructure
of erythrocyte membranes contributed to alterations
in the therapeutic tactics in newborns. This, on the
whole, enabled the prevention of such complications
as intense pneumothorax, intraventricular hemorrha-
ges, and the reduction of neonatal mortality to 0.6%o.

For the first time, genetic studies of critical sta-
tes (V. M. Pisarey, S. V. Smelaya) and new methods
for diagnosis and treatment of acute respiratory fai-
lure in nosocomial pneumonia have been started at
the Institute. New data has been obtained on the
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CobpiTnga

MOKHO 3KcTyOupoBarh Ttpaxen. cmosbsyercs
cxXeMa TepeBo/ia HOBOPOKIACHHBIX HA CIOHTAHHOE
noixanue: VM BJI—BcromoraresnbHass BEHTUJIAIINS
JIETKUX—>CO3/IaHNE TI0JIOKUTEIBHOTO [IaBJIEHUS B
KOHIIe Bbizioxa—sKcTybarust. CirydaeB 0CIOKHEHUT,
HOBTOPHOU MHTYOAIUU MOCJIE TIPOBEICHUST WHTAJIS-
LIMOHHOM Tepanuu He ObLIO.

HapytieHust i iHOro 0OMeHa, B 4aCTHOCTH,
npoaykinu xonecrepuna (XC) u tpursmiiepunos (TT)
y HOBOPOJKJIEHHBIX SIBJISIETCST CEPHE3HOI MPOOJIeMOi
MIEPUHATOJIOTUH, T.K. B PAHHEM HECOHATAILHOM TIEPUO/IE
JCcOATIAHC JIUTHIOB Y HOBOPOSK/IEHHDBIX MOJKET CIIO-
cOOCTBOBATh PA3BUTHIO JIBIXATEBHON HEIOCTATOUHO-
ctu. IlocTHarasbHasi niepecTpoiika y zieTei, posK/eH-
HBIX OT HEOGJIATOIPHSITHO TPOTEKABIIEl OEPEMEHHOCTH,
a TaKKe y HeIOHONIEHHBIX HOBOPOK/ICHHBIX, BHI3bIBACT
U3MEHEHUsT [IOKa3aTesiell 0OMEHa, B TOM YHCJIe TPUTJIN-
IEPUJIOB M XOJIECTEPUHA, UTO TIPE/ICTABISIET HAYYHBII
nHTepec K 3Toil Teme. [Ipu pasBuTumM nepuHaTasibHON
TUTIOKCUU TIPOMCXOUT KOMILJIEKCHOE HapyIlieHue Me-
Tab0JIM3Ma, TIPOSIBJISIIONIEECST IPH POXKIEHUN MeTabo-
JIMYECKUM AITU/I030M PA3IMYHOM CTETIeHU BBIPAKEHHO-
cTd, MUCOANAHCOM TPUTJMIEPUIOB U XOJIECTEPHHA.
Yewm JuiuTesibHEE U TSKEJIEe THUIIOKCHST, TeM OO0JIbliie
BBIPa’KEHBI HAPYIIEHUS KUCJIOTHO-OCHOBHOTO COCTaBa
1 JIAKTaTa KPOBU IIPU POKICHNUN. MaKcuMaibHas [T -
tesbHocTh VIBJI HabJogaercss y HOBOPOKAEHHBIX €
Kpalite HeOJIATOIPUSATHBIM aKyIIEPCKIM aHAMHE30M,
MOJIMOPTaHHOM HEJIOCTAaTOYHOCTBIO W HU3KUM COJIEP-
JKAaHUEM TPUTJIUIIEPUIOB B KPOBH.

[TpoBosMMbIEe HCCTEIOBAHIS TTO3BOJIMIIN TIOJTY-
YUTH HOBBIC TIPECTABJICHUSA O MEXaHU3ME PAa3BUTHUSA
PJICH, posu cypdaktaHTOB B JieueHuu 3aboJieBa-
HUSA, cokpanienus anureabHoct IBJI. Hosbie nan-
HBIE O IEPUHATAJIBLHOM TUIIOKCUH, ee BIUSHUN Ha Me-
TabOJIU3M ¥ JTUITUTHBIE 0OMEH, HAHOCTPYKTYPY MEM-
OGpaH apUTPOIMTOB CIIOCOOCTBOBAIN U3MEHEHUIO Jie-
4eOHOU TAKTUKKM Yy HOBOPOKAEHHBIX, UTO, B IEJIOM,
MO3BOJIAJIO JIOOUTHCST TIPOMYUIAKTHKI TAKUX OCJIOK-
HEHUH, KaK HalpPsIKEeHHbIH THeBMOTOPAKC, BHYTPHU-
JKEJTyTOUYKOBBIE KPOBOU3JIUSHUSA, CHU3UThL HEOHA-
TAIbHYI0 cMePTHOCTH 710 0,6 Y%o.

Briepoie B HUMOP nHavarsl renetTudeckue mc-
caenoBanus kpurndeckux coctogauii (B. M. Iluca-
peB, C. B. CMeJiast) 1 HOBbIX METO/IOB IMAarHOCTUKY U
JIeYeHUST OCTPON IBIXaTeIbHON HEJOCTATOYHOCTU Ha
(bore mO30KOMMATbHOU mNHEeBMOHUU. l[losydeHb
noBbie nannbie o JIHK-moBpexjenusix, amnonrose,
HEKPO3€e KJIETOK KPOBU y OOJIBHBIX € TSIKEJIOH coue-
TAHHON TpaBMOM, KpOBOIOTepell W HapyllleHUsIMU
reMOJIMHAMUKH. BBIABJIECHBI TEHOTHUIIBI MPEIPACIIO-
JIO}KEHHOCTH K PAa3BUTHIO BHEOOJHHUIHON U HO30KO-
MUQJIBHOW TTHEeBMOHUU. BbIsiBIIEeHO, 4TO coueTaHue
IByX 1 GoJiee PUCKOBBIX ajuiesieil B renax CYP1AT,
AhR, ACE, AGT u AGTR1 (CYP1A1 rs2606345-T,
AhR 152066853-A, ACE 1s4340-D, AGT rs699-C u
AGTR1 rs5186-C) y ofHOTO 1 TOTO K€ HOJIBHOTO MO~
BBIINIAET PUCK PA3BUTHUS HO30KOMHUAIBHON MTHEBMO-

DNA damage, apoptosis, and necrosis of blood cells
in patients with severe combined trauma, blood loss
and hemodynamic disorders. Genotypes of predispo-
sition to the development of community-acquired
and nosocomial pneumonia have been identified. It
was found that the combination of two or more risk
alleles in the genes CYP1A1, AhR, ACE, AGT and
AGTR1 (CYP1A1 rs2606345-T, ARR 1s2066853-A,
ACE 1s4340-D, AGT rs699-C and AGTR17 rs5186-C)
in the same patient increased the risk of nosocomial
pneumonia. A number of allelic variants of xenobio-
tic detoxification genes are associated with a risk of
developing ARDS in nosocomial pneumonia:
CYP1A1 rs2606345-T /T, AhR rs2066853 G/A-A/A
and AGT rs699 C/C. With the greatest possible num-
ber of risk alleles equal to twelve, an increase in the
number of risk alleles to four or more in patients with
nosocomial pneumonia is associated with a risk of de-
veloping ARDS.

It has been demonstrated that allelic variants of
the xenobiotic detoxification gene GSTP1 A313G
are associated with the efficacy of antibiotic therapy
when treating community-acquired pneumonia: pa-
tients with genotype A/A have better results of the
amoxicillin/clavulanate (P=0.00004, OR=2.13) and
levofloxacin (P=0.003; OR=1.73) therapy; in those
with the G-allele in the homo- and heterozygous
state the results of the treatment with cephalospo-
rins of the third and fourth generations (P=0.00010,
OR=2.08) are better. The results of the associative
study helped to identify a group of people at increa-
sed risk of community-acquired pneumonia, to hospi-
talize patients at early stages of the disease, to imple-
ment an individual approach to the prescription of
the antibacterial therapy according to genotyping,
which contributed to a reduction in the number of
cases of the complicated course of the disease from
69.1% t0 9.1% and a reduction in the length of hospi-
talization from 28.7+3.1 to 16.6+£1.9 days. It was
shown that a progradient increase in the level of pro-
inflammatory cytokines in the serum (TNF-a
(P=0.035), IL-ip (P=0.00001) and IL-6 (P=0.0001))
is the prognostic marker of the development of criti-
cal states (ARDS, sepsis, organ failure).

New molecular biomarkers of ARDS and noso-
comial pneumonia have been studied and introduced
into clinical practice. It has been proven that the Clara
cell protein is a sensitive and specific diagnostic mole-
cular biomarker for the presence of Pseudomonas aeru-
ginosa in nosocomial pneumonia in patients with ab-
dominal surgical infection. Tt was found that the sur-
factant protein D is a sensitive and specific diagnostic
molecular biomarker of damage to the alveolar epithe-
lium of Type IT in nosocomial pneumonia complicated
by ARDS; the surfactant protein A is a sensitive and
specific prognostic molecular biomarker of damage to
the alveolar epithelium of Type IT in nosocomial pneu-
monia complicated by ARDS.
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HUU. Py ajnieibHbIX BApUAHTOB IC€HOB JIETOKCHKA-
[ KCEHOOMOTUKOB COIPSIKEHBI ¢ PUCKOM Pas3BHU-
tuss OP/IC 1pum HO30KOMHMAJIbHOW ITHEBMOHWH:
CYP1A1 rs2606345-T /T, AhR rs2066853 G/A-A/A
n AGT 15699 C/C. Ilpu MakCUMaJIbHO BO3MOKHOM
Yucjie PUCKOBBIX ajliesiell paBHOM 12, yBesndecHme
KOJINYECTBA PUCKOBBIX aJlIeJIed /10 YeThIpex u boJiee
y GOJIBHBIX HO30KOMUAJIBHOW THEBMOHUEN COTIPSIKE-
HO ¢ puckoM passutug OP/IC.

[lokazaHo, 4TO aJjieJibHbIe BAPUAHTHI TeHA Jie-
tokcukaiun kcenobuornkos GSTP1 A313G comps-
JKeHBI ¢ 9 (HEKTUBHOCTHIO aHTHOAKTEPUAIILHOI Tepa-
MW IPU JIeYeHI Y BHEOOIbHUYHON ITHEBMOHUU: y HO-
cutesiell reHotuna A/A Jydiiie pe3yabTaThl JieueHUs
AMOKCHUITUJITMHOM /KJIABYJIAHATOM (p=0,00004;
OR=2,13) u neBodokcanunom (p=0,003; OR=1,73);
y Hocuteseir G-auiesis B TOMO- U TE€TEPO3UTOTHOM
COCTOSHUM JIyUllle Pe3yJIbTAThI JIeueHus 11edanocio-
punamu 3—4 renepaiuu (p=0,00010; OR=2,08). Pe-
3YJIbTAThl aCCOIMATUBHOTO MCCIEOBAHUS TTO3BOJIH-
JIW BBISIBUTH TPYIILY JIOJCH TOBBIICHHOTO PUCKA
BO3HUKHOBEHUsI BHEOOJIbHUYHOI ITHEBMOHUM; TOCTIH-
TAJIM3UPOBATh OOJIBHBIX HA PAHHUX CPOKaX 3a00JI€Ba-
HUH, OCYIIECTBUTh WHAWBUIYAJIbHBINA TTOAXO/ K Ha-
3HAUEHUIO aHTHOAKTEPUATILHOL, TEPAITUH TI0 JIAHHBIM
FEHOTUIIMPOBAHUSI, YTO CHOCOOCTBOBAIO YMEHbIIe-
HUIO KOJIMYECTBO CJIy4aeB OCJIOKHEHHOTO TeueHUs
6ostesnu ¢ 69,1 10 9,1% U COKpaleHNIO IJINTENbHO-
ctu rocturtasmsanuu ¢ 28,731 no 16,6+£1,9 cyrok.
[ToxkazaHo, 4TO TPOTHOCTUYECKUM MapKepOM Pa3BU-
tug xkpurndeckux cocrogamnii (OP/IC, cencuc, op-
raHHas HEJOCTATOYHOCTDb) SIBJSETCS MPOTPAIUCHT-
HOE yBeJIMYEHUE YPOBHS MPOBOCIATUTEIBHBIX IIUTO-
KUHOB. B cbiBopoTKe kposu: TNF-a (p=0,035), [L-ip
(p=0,00001) u IL-6 (p=0,0001).

N3ydenbl 1 BHEPEHBI B KIMHIUECKYIO TIPAKTHKY
HOBbIe MoJieKyJistpHbie Gnomapkrepbl OP/IC u Ho30Ko-
MUAJIbHON ITHeBMOHUU. J[OKa3aHo, 4TO OGEJIOK KJIECTOK
Kiapa sBisiercs 4yBCTBUTEJBHBIM U CHICTIM(PUYHBIM
JIMATHOCTUYECKUM MOJIEKYJISTPHBIM OMOMApKEepPOM Ha-
smuwust Pseudomonas aeruginosa npu HO30KOMUATBLHON
[THEBMOHUMU Y GOJIbHBIX abJIOMUHAIBLHON XUPYprude-
CKOI nH(peKIuell; ycTaHOBIEHO, 4TO CyphaKTaHTHBIN
npotend D sBjsieTcs 4yBCTBUTENBHBIM U CIIeIUbUY-
HBIM JIMATHOCTHYECKUM MOJIEKYJISIPHBIM OUOMapKe-
POM TIOBPEsK/IeHNS ajbBeossipHoro anuTesus 11 turma
1P HO30KOMHUAJbHOW ITHEBMOHWU, OCJOXKHEHHON
OP/IC; cypdakTaHTHBIN TPOTEUH A SBJISETCA UyB-
CTBUTEJIBHBIM U CIIETTM(DUYHBIM TPOTHOCTUYECKIM MO-
JIEKYJISIDHBIM OGHOMApKepPOM TIOBPEKIEHUST allbBEO-
agpHoro snurtenust Il Tuna npu HO30KOMUATHHON
nHeBMoHnn, ocsoskuennoir OP/IC.

3yueHbl HOBbIE METOIbI AHTHOMOTUKOTEPATTUT
HO30KOMHUAJBbHOU MHEBMOHUU C MHCIIOJIH30BAHUEM
UHTIAMOHHBIX aHTOnoTuKoB (A. H. Kysosies).
Jlokazano, uto npu HeahHEeKTUBHOCTH 6Aa30BOTO pe-
JKUMa aHTUOUOTHKOTEPAITY HO30KOMHUAJILHOI TTHEB-
MOHUU Y GOJIBHBIX abJIOMUHATIBHON XUPYPrudecKoit

New methods of the antibiotic therapy for no-
socomial pneumonia with the use of inhalation anti-
biotics have been studied (A. N. Kuzovlev). It was
proved that in case of the ineffectiveness of the basic
regimen of antibiotic therapy in nosocomial pneumo-
nia in patients with abdominal surgical infection
caused by multiresistant gram-negative flora, 300 mg
of 2 mg/day of inhaled tobramycin should be used as
a supplement to systemic antibiotics, which impro-
ves the results of treating pneumonia: the frequency
of resolution of nosocomial pneumonia increases up
to 84% (against 52%, P=0.0322)

The neuromorphology of critical states is the
main direction of research in the laboratory of cell pa-
thology in critical conditions (A. M. Golubev, M.
Sh. Avrushchenko). Neuromorphological research
conducted in the RIGR is aimed to study general re-
gularities, individual typological and gender features
of the formation of postresuscitative disorders in the
morphofunctional state of the nerve cells of the cent-
ral nervous system, and to develop approaches to pa-
thogenetically substantiated prevention and therapy
of posthypoxic encephalopathies.

A complete restoration of the functions of the
central nervous system after severe ischemia is one of
the most important tasks in resuscitation. In this re-
gard studies of the relationship between changes in
brain function and disturbances in its structure, the
study of the nature of postresuscitative neurological
disorders and the search for possibilities of their pre-
vention and correction have become of great impor-
tance. The solution of these problems led to the ex-
pediency of creating a new direction in studying the
postresuscitative pathology of the organism: the sig-
nificance of the changes developing in the brain at
the level of neuronal populations in the pathogenesis
of posthypoxic encephalopathies.

A method of differential morphometric analysis
was developed to quantify the intensity and severity
of the changes detected. This approach allowed us to
establish the dynamics and to determine the stages of
postresuscitation reorganization in neuronal popula-
tions, to reveal the unequal reactivity of various ele-
ments of heterogeneous neuronal populations, to dis-
cover the relationship between a population density
and a population composition with the rates of ne-
urologic recovery, to establish differences in sensiti-
vity to ischemia of different populations (even wit-
hin the same brain region) and also to determine the
efficacy of various treatment activities. The general
patterns of postresuscitative changes in neuronal po-
pulations were revealed. It was found that, after car-
diac arrest of different duration, the dystrophic and
destructive changes in nerve cells are not immediate-
ly detected, but appear and develop long-term du-
ring the postresuscitation process. The revealed dis-
turbances in the state of neuronal populations can be
the basis for the development of latent and delayed
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nHpeKIeil, BBI3BBAHHOU MOJIMPE3UCTEHTHON TPAMOT-
puliaTesbHo GJIOPOIi, CiielyeT B KauecTBe JIOT0JHe-
HUST K CUCTEMHBIM aHTHOMOTHKAM UCIIOJB30BATDh MH-
rajistiinonHbiit Tobpamunua 300 mMr 2 p/cyT., 9TO
VJIy4dIllaeT pe3yJbTaTbl JIeYeHUS ITHEBMOHUU: yBe-
JIMYUBAET YACTOTY pasperieHus HO30KOMHUATbHOM
mHeBMOHNN 110 84% (mipotus 52%, p=0.0322).

Heiipomopdosiorust KpUTUIECKUX COCTOSHUN —
OCHOBHOE HallPaBJICHUE HAYYHBIX UCCJIC/IOBAHUI B JIa-
6GOpaTOPUU TTATOJIOTUH KJIETKU [TPU KPUTHUECKUX CO-
crostausix (A. M. Tosry6es, M. T11. ABpyuienko). Heii-
poMophoIOTHYECKHE UCCIe/IOBAHNUS, TTPOBOJNMBIC B
HVIMOP, nocssiiieHbl n3y4eHnIo o01mx 3aKOHOMEep-
HOCTE, UHANBUYaTbHO-TUIIOJOTMYECKIX W TeHAEP-
HBIX 0COOEHHOCTEH (OPMUPOBAHUS TTOCTPEAHNMA-
[IUOHHBIX HapylieHnii MOphOpYHKIIMOHATIBHOTO CO-
CTOSTHUST HEPBHBIX KJIETOK 1IEHTPaJIbHON HEPBHOM ch-
cTeMbI; pa3pabOTKe MOAXO/0B K IaTOreHeTUIEeCKU 00-
OCHOBAHHOU MTPOMUIAKTUKE U TEPATTMH TOCTTUTIOKCH-
yecKuX sH1ehaIonaTuil.

[Tosinotniennoe BoccTaHoBieHue (QYHKIUI
IEHTPAJIbHON HEPBHOHM cHCTeMbl TIOCJe TSKeJIon
UIIEeMUN IBJISETCS OJHON M3 BAXKHEUITNX 3a/1a4 pea-
HUMATOJIOTHH. B CBsI3M ¢ 3THM OOJIbINOE 3HAYEHUE
IPUOOPETAIOT HMCCIEI0BAHUST B3aUMOCBSI3U MEKILY
M3MEHEHUAMU (DYHKIIMM MO3Ta U HAPYHIEHUSIMU €TO
CTPYKTYPBbI, U3ydeHUE MPUPOJIbI OCTPEaHUMAIINOH-
HBIX HEBPOJOTMUECKUX HAPYIIECHUH, TOMCK BO3MOK-
HOCTel MX TMPOMUIAKTUKN U Koppekiuu. Pemenne
3TUX MPOOIIEM OOYCIOBIIIO 1eJIECO0OPA3HOCTD CO3-
JIaHWST HOBOTO HAIIPABJIEHUS B M3yUYE€HUN TIOCTPEAHU-
MAI[MOHHON MATOJIOTUU OPraHU3Ma: 3HAUeHNe U3Me-
HEHW, Pa3BUBAIOIINXCS B MO3Te HAa YPOBHE HeHpo-
HAJIBHBIX MOIYJISAININ, B TATOTEHE3e MOCTTUIIOKCUYe-
cKuUX aHIledanonaTuii.

Jlist KOJIMYeCTBEHHOI OIleHKK IIyOMHbBI ¥ BbI-
PasKEHHOCTH BBISIBJISIEMbBIX U3MEHEHUI OBLT pa3pabo-
TaH MeTo/ muddepeHImpoBaHHOT0 MOphoMeTpuYe-
CKOTO aHa/n3a. TaKol MOAX0/T TTO3BOJIUI YCTAHOBUTD
JIMHAMUKY U OIIPE/ICJIUTD ITAIbI MOCTPEAHUMAIIMOH-
HBIX IIepecTpoeKk HEeHPOHAJbHBIX TOIYJISINH, BbI-
SBUTDH HEOJMHAKOBYTO PEAKTUBHOCTD PA3IMUHBIX dJIe-
MEHTOB TETEPOT€HHBIX HEHUPOHAJIBHBIX MOIMYJIAINH,
OOHAPYKUTh B3aUMOCBSI3b ILUIOTHOCTH pacIpesesie-
HUSA W COCTaBa MOIYJIAIMH ¢ TeMITaMU HEBPOJIOTAYE-
CKOTO BOCCTAHOBJICHUS, YCTAHOBUTD OTJIMYNSA B UyB-
CTBUTEJILHOCTU K MINEMUH PA3HbIX MOy faxKe
B IIpefiesiax OIHOTO OTJIesia MO3Ta, a TaKKe OIpesie-
JuTh 3()PEKTUBHOCTD PA3IUYHBIX JIEUEOHBIX MEPO-
npusTHil. BbisiBieHbl 00IHE 3aKOHOMEPHOCTU T10-
CTPEeaHNMaIIMOHHBIX U3MEeHEHN HeHPOHAJIbHBIX 110-
nyJsiiuit. OOHAPYKEHO, UTO MOCJIE OCTAHOBKH CEPJi-
I[a PasHON JJIUTETBHOCTH IUCTPOGUYECKUE U Jie-
CTPYKTHBHbIE M3MEHEHUSI HEPBHBIX KJIETOK OOHapy-
JKUBAIOTCS HE CPasy, a BO3HUKAIOT U JJIUTEIHHO Pa3-
BUBAIOTCS B XO/I€ IMMOCTPEAHUMAIMOHHOTO ITPOIecca.
BorsiBsieHHBIC HAPYTIIEHUS COCTOSHUS HEHPOHATBHBIX
HOMYJISIIANA MOTYT OBITH OCHOBOU JIJIST Pa3BUTHSI

posthypoxic encephalopathies. The unequal vulnera-
bility of various elements in heterogeneous neuronal
populations was shown. The value of the protein
synthesis process in the phenomenon of different ne-
uronal reactivity was established.

It was found that the presence of satellite mac-
roglia and an increase in its number is one of the sig-
nificant factors that determine the stability of ne-
urons to postresuscitative lesions. Postresuscitative
changes in the state of the astrocytic glia were re-
vealed: there is a sharp increase in the immunoreac-
tivity of fibrous astrocytes of the brain white matter
to the marker of reactive astrocytes (the acidic glial
fibrillar protein GFAP) while GFAP-immunoreacti-
ve astrocytes appear in the grey matter of the brain.
In general, an important role of macroglia in the for-
mation of postresuscitative changes in the brain was
established. Tt was shown that the glia actively re-
acts to the ischemic effect and contributes to the
maintenance of the homeostasis of neuronal popula-
tions, with the changes in its condition significantly
contributing to the development of the postresusci-
tation process.

It was revealed that after ischaemia of various
duration in animals with the absent external ne-
urological disorders similar unidirectional shifts in
density and composition of neuronal populations
develop. However, there are the reactions to a lon-
ger duration of ischemia are specific, which is ma-
nifested in the depth of the detectable shifts, and in
the extent to which different elements of neuronal
populations are involved in the postresuscitation
process. Differences in neuronal populations have
been established even within the same brain region
in their response to ischemia/reperfusion. The re-
lationship between the selective sensitivity of ne-
uronal populations to ischemia caused by cardiac
arrest was shown, with specific reparative changes
in the form of an increase in protein synthesis at a
certain stage of the postresuscitation process. The
revealed differences in the vulnerability of neuro-
nal populations in different parts of the brain appe-
ar to be essential for the prognosis and prevention
of neurological disorders occurring in the postisc-
hemic period.

It has been demonstrated that the severity of
the dystrophic changes and death of cells in the po-
stresuscitation period can be prevented and /or redu-
ced with the use of Perftoranum, mexidol, and succi-
nic acid, as well as by neurophysiological influence
(activation of behavior). It was established that a
number of neuropeptides and hormones (oxytocin,
oxytocin with estradiol, somatostatin, kyotorphin,
sandostatin, synthetic peptide TGS-33) once applied
immediately after successful cardiopulmonary resus-
citation not only improve the state of neuronal popu-
lations, but also accelerate the pace of neurologic re-
covery, reduce postresuscitative lethality and norma-
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CKPBITBIX ¥ OTCPOYEHHBIX TOCTTUTIOKCUYECKUX JHIIE-
(bamonaruii. [Tokazana HeoJAMHAKOBAas PAHUMOCTD
Pa3JIMYHBIX 3JIEMEHTOB TI'eTepOTEeHHBIX HelpOoHab-
HBIX MOIYJISIUN ¥ YyCTAaHOBJIEHO 3HAYeHMe IIpolecca
cuHTe3a Oesika B (DEHOMEHE PA3JIMUHON PeaKTHBHO-
CTU HEHPOHOB.

OOGHapysKeHO, YTO OJHUM W3 CYHIECTBEHHBIX
(hakTOPOB, 0OYCJIABIMBAIOIINX YCTOWIUBOCTD HEHPO-
HOB K TOCTPEAHUMAIMOHHBIM TTOBPEKICHUAM, SIB-
JIgEeTCS HaJIMYUE CATEeJITUTHOM MAaKPOIJINH, a TaKKe
yBeJIMUEHNe ee yncya. BoIssBIeHbl ocTpeaHnMallioH-
Hble M3MEHEHUs COCTOSIHUSI acTPOIUTAPHON TJIMU:
pe3Koe yBeJMUYeHe UMMYHOPEAKTUBHOCTH (huGpo3-
HBIX aCTPOIIUTOB OEJIOTO BEIECTBA MO3Ta K MapKepy
PEAKTUBHBIX ACTPOLIUTOB (KUCIOMY TJHAIBHOMY
dubpuisipaomy 6esiky GFAP) u nosisierne GFAP -
MMMYHOPEaKTUBHBIX aCTPOIMTOB B CEPOM BelllecTBe
Mo3Ta. B 11eloM ycTaHOBJIeHA BasKHAsI POJIb MaKpO-
ryiiu B (hOPMUPOBAHUM MTOCTPEAHUMAITMOHHBIX U3Me-
HeHuil Mo3ra. [lokazaHo, 4To IJns, akTUBHO pearnpysi
HA WIIEMUYECKOE BO3JEUCTBUE, CIIOCOOCTBYET IOJI-
JIepKaHUIo TOMeocTa3a HelipOHAJIbHBIX TOITYJISINT, a
M3MEHEHUsT ee COCTOSIHUS BHOCAT CYIEeCTBEHHBIN
BKJIa/l B pa3BUTHE [TOCTPEAHNMAIIMOHHOTO TIpoIiecca.

BoisiBieHo, 4TO TOCJE WINeMUU PasHoONl M-
TEJTBHOCTU Y JKMBOTHBIX C OTCYTCTBUEM BHEITHUX
HEBPOJIOTUYECKNUX HapyIIeHUH Pa3BUBAIOTCSI OJ[HO-
TUITHBIE W OJIHOHAIIPABJIEHHBIE C/IBUTU TJIOTHOCTH U
cocraBa HeMpOHAJIBHBIX HoMyJistiuii. OiHaKo, cyIiie-
CTBYIOT OCOOEHHOCTHU PeakInu Ha GoJiee MPO0JIKI-
TEJILHYIO UIIEMUIO, KOTOPbIE 3aKJII0UYAI0TCS B TIyOH-
He OOHApY/KUBAEeMbIX C/[BUTOB, B CTENEHU BOBJIEUE-
HUS Pa3HBIX 3JIEMEHTOB HeHPOHAIbHBIX HOIYJISIINHT B
MTOCTPEAHNMAIIMOHHBIN TIPOIecC. ¥ CTAHOBJEHBI OT-
JINYMS HEHPOHAIBHBIX MO JaKe B Ipejesiax
OJTHOTO OTJIeJIa MO3Ta B UX PEAKIINU HA UIIEMUIO-Pe-
nepdysuio. Ilokazana B3aMMOCBSI3b CEJIEKTUBHOM
YYBCTBUTEJBHOCTH HEWPOHATBHBIX MOMYJIAIAN K
UIIEMWH, BBI3BAHHON OCTAHOBKOM cepiilia, ¢ 0CoOeH-
HOCTSIMM Peayin3alliy perapaTUBHBIX U3MEHEHU B
BUJIE YBEJIMUYEHHUST CHHTE3a OeJIKa Ha OIpeeJIeHHOM
aTane MOCTpeaHMMaIMOHHOTO Ipoliecca. BbisiBieH-
HbIe pa3jiMyusd B PAHUMOCTH HEHPOHAJTbHBIX IO-
NyJISIUH Pa3HbIX OT/EJI0B MO3Ta IIPe/CTaBJSIOTCS
CYIIECTBEHHBIMU [IJIs1 TPOTHO3UPOBAHUS U TIPODU-
JIAKTUKU BO3HUKAIOIINUX B IOCTUIIEMUYECKOM Iie-
pHro/ie HEBPOJIOTMYECKUX HapyIIeHU.

[lokazaHa BO3MOKHOCTD ITPEIOTBPATUTD U,/ NN
YMEHBIITUTH BBIPAKEHHOCTD MPOIIECCOB AUCTPOdIye-
CKOTO M3MEHEHUs U TUOEe/U KJIETOK B MOCTPEeaHUMa-
IIMOHHOM TIepuojie TIPU TIpUMeHeHuu mepdTopana,
MEKCHI0J1a, SHTAPHOU KHUCJIOTBHI, a TaKkKe IyTeM
YUCTO HEUPODU3NOIOTTIECKOTO BO3/ICHCTBUS (aKTH-
BU3AIMS TOBEJCHUS ). Y CTAHOBJICHO, YTO OJIHOKPAT-
HOe IpUMeHeHue cpasy IocJjie YCHellHOH cepieqyHo-
JIETOUHOHN peaHnMalliuy psijla HeMpOoIeNnTU10B U rop-
MOHOB (OKCHUTOIIH, OKCUTOIIMH C 3CTPAINOJIOM, CO-
MATOCTAaTHUH, KMOTOP(hUH, CAaHIOCTATUH, CUHTETAYE-

lize the emotional reactivity of animals. Recently we
have obtained convincing data on the positive effect
of the mitochondrial antioxidant SkQ1 on the struc-
tural and functional state of the brain in the postre-
suscitation period. The efficacy of the nerve growth
factor mimetic GK-2 was also shown to prevent the
death of neurons and to accelerate the neurological
recovery after resuscitation.

Autoradiographic, cytochemical, biochemical
and morphometric research (M. Sh. Avrushchenko)
previously conducted in the Institute revealed po-
stresuscitative changes in the protein synthesis in
nerve cells, both at the level of translation and at the
level of transcription. The importance of the protein
synthesis in the development of postresuscitation re-
organizations of neuronal populations, (as well as in
the restoration of brain function after clinical death),
has been shown: there is a direct correlation between
the rates and completeness of neurological recovery
and the intensity of the protein synthesis in the tis-
sues of the cerebral cortex, hippocampus and cerebel-
lum. Tt was established that the different sensitivity
of nerve cells to ischemia/reperfusion is associated
with the reactivity of their protein synthesizing sy-
stem. It was found that in order to fully restore the
neurological status it is necessary to raise the level of
the protein synthesis in the brain at a certain stage of
the postresuscitation process. It was revealed that
the activation of the protein synthesis in the postre-
suscitation period ensures preservation of both the
density and composition of neuronal populations,
with the development of the prolapse and dystrophic
changes of neurons occurring with a decrease in the
intensity of protein synthesis. Further studies revea-
led that the stability of nerve cells to ischemia /reper-
fusion is due not only to the level of protein synthesis
as a whole, but also to the level of expression of spe-
cific proteins (endogenous neuroprotective factors).
The significance of heat shock proteins HSP70 in po-
stresuscitation period was shown. It was shown that
the immunoreactivity of various neuronal popula-
tions to the HSP70 protein is associated with the se-
verity of morphological changes in neurons. The
value of the initial level in immunoreactivity of ne-
uronal populations to HSP70 in their resistance to
ischemia/reperfusion was first shown: a high content
of cells expressing the constitutive form of HSP70 in
the neuronal population is an important factor in
providing its resistance to subsequent ischemia/re-
perfusion. The value of the glucose-regulated protein
GRP78 in postresuscitation process was found. The
complex analysis of the results of histological and im-
munocytochemical studies showed that in the po-
stresuscitation period there are significant changes
in the immunoreactivity to the GRP78 protein vary-
ing in dynamics and direction in different neuronal
populations. It was found that the process of neuro-
nal death in the postresuscitation period is closely
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ckuii entuy TT'C-33) 1103BOJIAET HE TOTBKO YIIyd-
ITUTD COCTOSIHUE HEHPOHAJBHBIX MOMYJANNH, HO U
YCKOPUTDH TEMITbI HEBPOJIOTHYECKOTO BOCCTAHOBJIE-
HUH, CHU3UTD IMOCTPEAHUMAIMOHHYIO JIETAIbHOCTD U
HOPMAJIM30BATh AMOITMOHAJILHYIO PEAKTUBHOCTD JKH-
BOTHBIX. B moc/ie/[Hee BPeMsl MOJIyueHbl YOeuTe b-
HbIe JJaHHBIE O TIOJIOKUTEJTBHOM BO3JICHCTBUU HA
CTPYKTYPHO-(DYHKIIMOHAJILHOE COCTOSTHUE MO3Ta B
MOCTPEAHUMAIIMOHHOM TIE€PUO/Ie MUTOXOH/IPUAIBHO-
HanpasieHHoro antuokcuzanta SkQ1. TTokasana
Takke a(h(eKTUBHOCTL MUMeTHKa (hakTopa pocTa
HepBoB I'K-2 i npepynpexieHus: Tubesn Helpo-
HOB M YCKOPEHUS HEBPOJIOTHYECKOTO BOCCTAHOBJIC-
HUA [IOCJIC pEaHUMAIIH.

[Tposenernbie B HUMOP panee aBropagmorpa-
(buueckue, MUTOXUMUIECKIE, OUOXUMUIECKIE U MOP-
(bomerpuueckue nccnenoBanus (M. 111. Apyienko)
MO3BOJINJIA BBISBUTH TIOCTPEAHUMAITMOHHBIC U3MEHE-
HIISI TIPOIlecca CUHTe3a OeJIKa B HEPBHBIX KJIETKAX, KAK
Ha YPOBHE TPAHCJIAINMH, TAaK U HA YPOBHE TPAHCKPUII-
. [TokasaHo 3HaueHUeE Tpollecca cuHTe3a Gesika B
Pa3BUTUU TOCTPEAHUMAITMOHHBIX TIEPECTPOEK HEHPO-
HAJIBHBIX TOMYJISAINN, a Takke B BOCCTAHOBJICHUU
(bynkum mosra nocsie KIMHUYECKOH CMEPTH, BbI-
SBJICHA ITPsIMasi B3aMMOCBSI3b TEMIIOB 1 TIOJTHOTHI HEB-
POJIOTUYECKOTO BOCCTAHOBJICHUS ¢ MWHTEHCUBHOCTHIO
cuHTe3a OeJIKa B TKAHU KOPBI OOJIBIIUX MOJIYIIAPUL,
TUTIIIOKAMIIA ¥ MO3KEUKA. Y CTAHOBJICHO, UYTO PA3JINy-
Hasl YyBCTBUTEJIBHOCTD HEPBHBIX KJICTOK K WIEMUH-
peniepdy3un CBSI3aHBI ¢ PEAKTUBHOCTBIO WX OEJI0-
KCUHTe3upytoreir cucreMbl. OOHAPYKEHO, UTO st
MOJIHOIIEHHOTO BOCCTAHOBJIEHUSI HEBPOJIOTMYECKOTO
craTyca HeOOXOIUM TO'bEM YPOBHI CHHTE3a Oejika B
MO3Te Ha OMPEIETICHHOM 3Talle MOCTPEAHUMAITMOHHO-
ro Tporiecca. BhIsABIEHO, UTO B TOCTPEAHUMAIIMOHHOM
Heprozie akTUBalus cuHTe3a Gesika obecriednBaeT co-
XpaHeHUe TJIOTHOCTH M COCTaBa HEHPOHAJILHBIX T10-
MyJIAIAN, & Pa3BUTHE TIPOIIECCOB BBITAICHUS W JIC-
TPO(UIECKOTO U3MEHEHHS HEHPOHOB TIPOUCXOUT HA
(hoHe CHMKEHWMsS WHTEHCHBHOCTU CHHTe3a OeJKa.
JlanbHelilme WCCae0BaHusT MO3BOJUIN OOHAPY-
SKUTH, YTO YCTONYNBOCTD HEPBHBIX KJIETOK K UIIIEMUU-
peniepdysuu 00yCJIOBIEHA He TOJILKO YPOBHEM CHHTE-
3a OeJiKa B I€JIOM, HO TaKXKe U YPOBHEM SKCIIPECCHU
KOHKPETHBIX OEJIKOB — BSHJIOTEHHBIX HEHPOIPOTEK-
TUBHBIX (hakTopoB. [ToKkazaHO 3HAUeHUE GEJIKOB TeTl-
JioBoro moka HSP70 B pa3BuTnn mocTpeannMarifion-
HOTO TIporiecca. BoigBieHa B3aMMOCBI3b UMMYHOpE-
AKTUBHOCTH PA3JIMYHBIX HEHPOHAIBHBIX MOITYJIATINAIA
Kk Genky HSP70 ¢ BbIpa)KeHHOCTBIO MOPGHOJIOTHYE-
CKUX H3MEHEeHUIl HeHpOHOB, BIIEPBbIE IOKA3aHO
3HAYCHUE MCXOMHOTO YPOBHS MMMYHOPEAKTUBHOCTU
HelpoHanbHbIX nomyssaiuil k HSP70 B ux ycroitum-
BOCTHU K UIIEMUU-periepdy3nun: BEICOKOE COZIEPKaHTe
B HEIPOHAIBHON TOIYJISIINHN KJIETOK, 3KCIIPECCUpyio-
nmx KoucTutTyTuBHYI0 hopmy HSP70, siBaistercs Baxk-
HBIM (hakTOpoM obecIiieueHust ee YCTOMYMBOCTH K
MoCTeAyIoNel uieMun-penepdysun. Y CTAaHOBIEHO

related to changes in the immunoreactivity of neuro-
nal populations to the GRP78 protein. Nerve cell
proliferation always occurs with a decrease in the im-
munoreactivity of the population, with immunomo-
dulatory neurons dying. Therefore, the immunoreac-
tivity to GRP78 is one of the important factors ensu-
ring the stability of nerve cells to death after ische-
mia,/reperfusion.

Recently other endogenous neuroprotective
factors have been studied that play an important
role in maintaining neuronal resistance to ische-
mia/reperfusion. Thus, histological and immunocy-
tochemical studies in reanimated patients revealed
postresuscant changes in the expression level of the
Glial Neurotrophic Factor (GDNF) and the main
growth factor of fibroblasts bFGF. It was shown
that the death of nerve cells can be prevented with
an initial increase in the expression level of GDNF
and bFGF in neuronal populations. The subsequent
decrease in the expression level of these factors is
accompanied by loss (death) of neurons. In this case
GDNF-negative cells and bFGF-negative cells die
(that is, neurons that do not express these prote-
ins). The changes in the expression levels of GDNF
and bFGF are associated with the development of
the process of neuronal death in the postresuscita-
tion period. It was shown that the expression levels
of these proteins are an important factor affecting
the stability of neurons in the postresuscitation pe-
riod. This leads to the promise of using GDNF and
bFGF to develop approaches to brain protection in
ischemia/reperfusion.

New data on the significance of the expression
level of the cerebral neurotrophic factor (BDNF)
in the postresuscitation process was obtained at
the Institute. The dynamics of postresuscitation
shifts of the BDNF immunoreactivity in neuronal
populations of pyramidal hippocampal cells and
Purkinje cells of the cerebellum was established. Tt
was shown that in both neuronal populations the
level of the BDNF expression decreases, which is
accompanied by the death of neurons, to which
only BDNF-negative and weak-positive nerve cells
are exposed, i.e. neurons that do not express or
hardly express this protein. The results of the rese-
arch indicate the shifts in the BDNF expression are
associated with the postresuscitative destruction
of neurons. Therefore the level of the BDNF ex-
pression in neurons is one of the factors that have a
significant effect on their resistance to
ischemia/reperfusion.

It is proved that the individual and typological
parameters of the organism play an important role in
the development of the postresuscitation process (Yu.
V. Zarzhetsky). We found that there are differences in
the severity of the postresuscitative brain damage as-
sociated with the behavioral activity of animals. Tt
turned out that morphological brain damage is al-
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3HAYCHUE B MTOCTPEAHMMAIIMOHHOM TIPOIlecce TIIOKO-
3o0-peryaupyemoro 6Genka GRP78. KowmiuiekcHbrit
AHAIN3 PE3yJIbTATOB TUCTOJIOTUIECCKUX U UMMYHOTIH-
TOXUMHWUYECKUX HCCJICIOBAHMI TOKA3aj, 4TO B TIO-
CTPEAHMMAIITMOHHOM TIEPUOJIC MPOUCXOAAT CYIIie-
CTBEHHbBIE U3MEHEHMSI UMMYHOPEAKTUBHOCTU K OEJIKY
GRP78, neoqunakoBble 10 JMHAMUKE W HalpaBJie-
HUIO B Pa3HbIX HEMPOHAILHBIX MOIYJISANNIX. YcTa-
HOBJIEHO, YTO MPOIlece Tubesin HeHPOHOB B MOCTpea-
HUMAIIMOHHOM TIE€PUO/IE TECHO B3aUMOCBSI3aH C M3Me-
HEHUSAMU UMMYHOPEAKTUBHOCTU HEHPOHATBHBIX 110-
nysstinii K 6esiky GRP78. BoinajieHre HepBHbIX KJie-
TOK BCETJIa TIPOUCXOMUT Ha (hOHE CHUKEHHONW MMMY-
HOPEAKTUBHOCTU TIOMYJISAIMY, W MPU ITOM TUGEN
MO/IBEPrafoTcsl MMMYHOOTPUIIATEIbHBIE HEHPOHBI.
CiieioBaTe/IbHO, HATUYNE WUMMYHOPEAKTHUBHOCTH K
GRP78 siBiisiercst OflHUM U3 BaXKHBIX (haKTOPOB, 0bec-
MEeYUBAOIINX YCTOWINBOCTD HEPBHBIX KJIETOK K THOE-
JI1 TIOCJIe ullieMun-perepdysun.

B mociennee BpeMsi ObLIM HCCJEIOBAHBI U
JIpyrue 2HJOTEHHBbIE HEHPONPOTEKTUBHBIE (haKTO-
pbI, UTpalolde BaXXHYIO POJIb B TOAJIEPKAHUU
YCTOWYMBOCTH HEHPOHOB K UIIeMUU periepdys3un.
Tak, ¢ TOMOIIBIO TUCTOJOTUYECKUX U UMMYHOITUTO-
XUMUYECKUX MCCJAEJOBAHUN Y PEeaHUMHPOBAHHBIX
Hamu ObLIU BBISIBJICHBI MOCTPEAHUMAI[HOHHBIE U3-
MEHEHUS YPOBHS JKCIPECCUM TIUATBHOTO HEWpO-
tpoduueckoro dakropa (GDNF) u ocHoBHOTO
(dakropa pocra ¢ubpobaacros bFGF. Tlokasano,
YTO MEPBOHAYAJIBHBIN TIO//BEM YPOBHS 3KCIIPECCUU
GDNF u bFGF B HellpOHAIbHBIX MOy JISIIUSIX T103-
BOJISIET TPENYNpEeAnuTh TUOEJb HEPBHBIX KJETOK.
[Mocnenyiomiee ymeHbIIeHUE YPOBHS 3KCIPECCUU
aTuX (haKTOPOB COMPOBOKAAETCA BbITTajieHueM (TH-
6esbto) Heliporos. IIpu 3TOM rubeu MoABEPralT-
cs1 GDNF-orpurateabubie kiaetku u bFGF-orpu-
IaTeJbHbIe KJIETKU, T.e. HEWPOHBI, HEIKCIIPECCH-
pywoiue 3T Oenku. BbisiBlIeHa B3aUMOCBSI3b
MeXKy n3MeHeHussMu ypoBHs akcnipeccunt GDNF u
bFGF u passutuem mpoitecca rubejn HEHPOHOB B
nocTpeaHnMannonHoM mepuoje. [lokazano, uTo
YPOBEHD 3KCIPECCUM ITUX OEJNKOB SIBJISIETCS BaK-
HBIM (haKTOPOM, BJIUSIONIUM Ha YCTOMYMBOCTD HEli-
POHOB B MOCTPEAHMMAIHOHHOM Mepuoje. ITo 00-
yCJIaBAUBAET  MEPCHEKTUBHOCTh  IPUMEHEHUS
GDNF u bFGF g pa3paboTKu 0IX010B K 3allK-
Te MO3Ta [PU UIeMUu-perepdysnu.

B HMMOP 6buin 110J1y4eHbl HOBbIE JaHHbIE O
3HAUYEHUN YPOBHS 9KCIIPECCUU MO3TOBOTO HEHPOTPO-
(uueckoro axropa (BDNF) B pazButum mnocrpea-
HUMAIMOHHOTO TIpoliecca. Y CTaHOBJeHA TUHAMUKA
MoCTpeaHUMaIMOHHbIX c/BUToB BDNF-nMMmyHOpe-
AKTUBHOCTU HEHUPOHAIBHBIX MOYJISAINNUN TTMPAMUJL-
HBIX KJIETOK THIIIIOKaMIla U KJIeTOK IlypKkuHbe MO3-
skeuka. [TokazaHo, 4TO B 00eUX HEHPOHAIBHBIX T10-
MyJISIUAX TTPOUCXOUT CHIKEHUE YPOBHS 9KCITpecC-
cun BDNF, uto conpoBokaaercs: rubeibio Heiipo-
HOB, KOTOpO#l 1nojBepraioTcst Toabko BDNF-nHera-

ways more pronounced in «active» animals compared
to that of «passive» ones. Similar differences were
found in animals with different learning abilities.
Morphometric and cytochemical studies have shown
that in rats with different learning abilities the diffe-
rences in the resistance of neurons to ischemia are as-
sociated with the specifics of their protein metabo-
lism. Tt is interesting that the neuroprotective proper-
ties of proteins of the HSP70 family are also manife-
sted in different ways depending on the individual
and typological features of the organism.

Recently the issue of the sexual dimorphism of
development, course and outcome of critical states is
of great interest. Gender differences in the severity
and topography of postresuscitative brain damage
were found. This gave grounds to believe that sex
may influence the efficacy of therapy aimed at pre-
venting and/or mitigating brain damage after ische-
mia/reperfusion. Indeed, we have found that some
pharmacological effects contribute to the prevention
of post-resuscitation death of neurons, but their ef-
fectiveness varies depending on the sex of an orga-
nism. Differences in the dynamics and direction of
postresuscitative shifts in the immunoreactivity to
the GRP78 protein (as well as in the realization of its
neuroprotective properties) associated with sex were
also revealed.

The main topics of the laboratory of molecular
mechanisms of critical illness (V. M. Pisarev) inclu-
de: a) research of the role of genetic polymorphism
in cytoprotection factors and innate immunity in
the development of life-threatening critical condi-
tions (severe sepsis, septic shock, pulmonary edema
with sepsis, multiple organ failure); b) the detection
of new cellular and molecular mechanisms in the
state of immunosuppression developing in sepsis; ¢)
search and validation of informative candidate mo-
lecular biomarkers for the prognosis and diagnosis of
life-threatening critical conditions (sepsis, severe
nosocomial pneumonia and acute respiratory di-
stress syndrome). During the joint studies in a
group of patients with septic shock with a developed
bacteriologically confirmed infection in the lungs,
the homozygous variant (genotype GG of the trans-
cription  factor NRF2 177238501 A>G
(rs6726395)) was found to be associated with the
development of resistance to the treatment of pul-
monary edema, the increased 28-day mortality of pa-
tients and higher values of the severity of the condi-
tion assessed by the APACHE 1T scale. These facts
can be explained by the fact that the protein factor
NRF2 is not only a master regulator of the expres-
sion of the antioxidant cell defense genes, but it is
also an antagonist of the key proinflammatory regu-
lator (the transcription factor NFkB). Therefore,
with an increased level of NRF2 expression typical
for genotype GG rs6726395 NRF2, the production
of the NFkB factor controlling antibacterial reac-
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TUBHBIE U CJA0OMO3UTUBHbBIE HEPBHBIE KJIETKH, T.€.
HESKCIPECCUPYIOIIe WK CJab03KCIPECCUPYIO-
mue 3ToT OeJOK HEHPOHBI. Pe3ysbTaThl MpOBEIEH-
HBIX MCCJEIOBAHUI CBHUIETEIBCTBYIOT O HAJIUYNU
B3aMMOCBS3U MEXIY caBuramu axcrpeccunn BDNF
U TIOCTPeaHUMAIMOHHOM rubesbio Hefipornos. Cie-
JloBaTesIbHO, ypoBeHb akcipeccun BDNF B Helipo-
Hax SBJISIETCS OMHUM U3 (HAKTOPOB, OKA3bIBAIOITUX
CyIECTBEHHOE BJIMSIHUE HAa WX YCTOWYUBOCTH K
uiemMun-pernepdysnu.

JlokazaHo, 4To BasKHYTO POJIb B PA3BUTHH TIOCTPEa-
HUMAITMOHHOTO TIPOTIECCA MUTPAIOT WHWBUYAIBbHO-TH-
nosioriaeckue ocobentoctn opranmsma (IO. B. 3a-
PSKEIIKUiT). Y CTAaHOBJIEHO, YTO CYIIECTBYIOT PAa3JIMuns B
BBIPAKEHHOCTU TIOCTPEAHUMAITMOHHOTO TOBPEK/ICHUS
MO3Ta, CBSI3AHHBIC C TIOBEICHYECKON aKTUBHOCTDIO JKU-
BOTHBIX. OKa3aJ10Ch, UTO Y «aKTUBHBIX» SKHBOTHBIX MOD-
(hosrornueckre TOBpeKICHNST MO3Ta BCET/IA BHIPASKCHBI
CWJIbHEE, YeM Y <«ITaCCUBHBIX». AHATIOTMYHBIC OTINYMS
BBISIBJIEHDI U Y JKUBOTHBIX C PA3JIMYHOM CIIOCOOHOCTHIO K
oGyuenno. MophoMerpudeckre U IUTOXUMUYECKIE
MCCIIEIOBAHMS TIOKA3aJIH, YTO Y KPBIC C Pa3JIMYHOM CI1o-
COOHOCTBIO K 0OYYEHUIO OTJINUKST B YCTOUYHBOCTH HEli-
POHOB K WINEMUU CBSI3AHBI ¢ 0COOEHHOCTSIMU UX GEJIKO-
BOrO MeTabosimaMa. VIHTEpecHOo, UTo B 3aBUCHMOCTH OT
WHIMBUJLYTbHO-TUIIOJIOTMYECKUX OCOOEHHOCTEH Opra-
HU3Ma TI0-Pa3HOMY PEAIM3YIOTCS W HEHPOIPOTEKTHB-
Hble cBOlicTBa OesikoB cemeiictBa HSP70.

B nocsiesisee Bpemst GOJIBINOI HHTEPEC BHI3bIBA-
e pobiieMa MoJI0BOro ANMOP(hU3MA PA3BUTHSI, TeUe-
HUSI U MCXOJIa KPUTHYECKUX coctostauii. OOHapyske-
HBbI TEHJICPHBIE PA3JIN4YUsl B BBIPAKEHHOCTH W TOIIO-
rpachun OCTPEAHUMAITMOHHOTO TTOBPEKICHNUS MO3Ta.
ITO JIAJI0 OCHOBAHME TI0JIAraTh, YTO TOJIOBAs TIPUHA/I-
JIKHOCTD JIOJDKHA, BEPOSTHO, BIMATH U Ha addek-
TUBHOCTH TePaIuy, HAPABICHHON Ha MIPELYTIPEK/Ie-
HUe M/WIN CMsATYeHHe MOBPEeXKICHUN Mo3ra Ioce
uniemun — penepdysuu. JleficTBUTEIBHO, HAMU yCTa-
HOBJIEHO, UTO HEKOTOpbIe (hapMaKOJIOTUYECKUE BO3-
JENCTBUSI CIOCOOCTBYIOT TIPELYTPEKICHUIO TOCTPea-
HUMAIMOHHOW rubesin HeHPOHOB, OHAKO UX A dek-
TUBHOCTH Pa3/MyHa B 3aBUCMOCTHU OT TIOJIOBOM TTPH-
HA/IJICSKHOCTY OPTraHn3Ma. BbIsABJICHDI TAKKe MOJIOBbIE
0COOEHHOCTH B JIMHAMUKE ¥ HAIPABJIEHUU MOCTPea-
HUMAIMOHHBIX C/BUTOB WMMYHOPEAKTHUBHOCTH K
6enky GRP78, a takske B peajusaliiy ero HelpoIrpo-
TEKTUBHBIX CBOMCTB.

OcHoBHast Tematuka JlaGopaTopuu MOJIEKy-
JIIPHBIX MEXaHU3MOB KPUTHYECKUX cocTosamii (B.
M. IlucapeB) BKJIOYAET: a) UCCIEOBAHUE POJIH Te-
HETUYECKOTO TMoMMopdusmMa (HakTOpPOB IHUTOIIPO-
TEKIIUU U BPOKIECHHOTO MMMYHUTETA B Pa3BUTUU
YIPOKAIOIINX KM3HU KPUTUUYECKUX COCTOSTHUH (Ts-
JKEJIBIA CEeTICUC, CeNTUYEeCKUU IMOK, YCTOUYUBBIA K
JIEYEHUIO OTEK JIETKUX MPU Cercuce, TOTUOPTaHHasA
HEJIOCTATOYHOCTD ); O) BBISIBIEHIE HOBBIX KJIETOUHBIX
1 MOJICKYJISPHBIX MEXaHU3MOB COCTOSHUS UMMYHO-
CYIIPECCUH, PA3BUBAIOIIETOCS TIPU CETICUCE; B) TIOUCK

tions of innate immunity and production of reactive
oxygen species (ROS) by cells of innate immunity
(neutrophils, macrophages, and dendritic cells) may
be reduced. In this case the bacterial load may in-
crease, which will result in an increase in the con-
tent of toxic products of bacteria (endotoxins), en-
dothelial damage, the development of severe manife-
stations of multiple organ failure, and septic shock.
These assumptions were indirectly confirmed in
further studies of the laboratory that determined in
patients both the genotype rs6726395 NRF2 and
polymorphic variants of the DNA receptor gene rich
in repeats of cytosine-guanosine-TLR9, the latter
triggering NFkB-dependent pro-inflammatory reac-
tions of innate immunity. It was found that septic
shock and nosocomial pneumonia developed in pati-
ents with the combination of the NRF2 (rs6726395)
GG and TLR9 (rs352162) CC genotypes (the muta-
tion in the promoter zone of the gene determining
an increased level of synthesis of the extracellular
DNA receptor product). The data suggests that the
genetic variant of TLR9 52218953T>C (rs352162)
CC had a significant protective potential even in the
presence of the genetic variant NRF2
177238501 A>G (rs6726395) GG, which is a risk
factor for adverse course and outcome of a critical
condition in patients with septic shock.

In subsequent laboratory studies new data was
obtained on the significance of allelic variants of
the intron site rs3736309 of the aquaporin AQP5
gene in the efficacy of treating pulmonary edema in
patients with septic shock. Thus, for the first time
the informative value of the allele variant
rs3736309 of AQP5 gene was demonstrated as a
candidate predictive marker of lung edema resistan-
ce to treatment in patients with septic shock. For
example the carriers of the genotype A/A
rs3736309 AQPS5 were more susceptible to trea-
tment of pulmonary edema as compared to other ge-
notypes (G/G and G/A). Interestingly, in the hea-
viest subgroup of patients (with septic shock) it
was the more prognostically favorable genotype
A/A that was associated with a reduced content of
the circulating surfactant lung protein (SP-D) in
the circulation, whose concentration increase in the
circulation corresponds to a more pronounced pul-
monary involvement tissue.

The results of the laboratory studies substantia-
ted the role of polymorphic variants of the genes of
cytoprotection and innate immunity (NRF2, TLR9 b
AQP5) as candidate prognostic markers of unfavo-
urable outcomes in patients of resuscitation depart-
ments. The data obtained contributes to an under-
standing of the development mechanisms of deadly
complications of critical conditions in patients with
bacterial infection so that genetically polymorphic
variants of NRF2, TLR9 and AQP5 may be conside-
red as candidate prognostic biomarkers.
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1 BaJuAAIUg WHPOPMATUBHOCTH KAHAMIATHBIX MO-
JIEKYJISIPHBIX OMOMAapKePOB TIPOTHO3a U JTHATHOCTH-
KW JKU3HEYTPOKAIOIIUX KPUTHUYECKUX COCTOSTHUN —
Cercuca, TsSKeJIoH HO30KOMUAJIbHON ITHEBMOHUU U
OCTPOTO PECITUPATOPHOTO ANCTPECC-CUHIPOMA.

B xone coBMeCTHBIX Micc/ie/JoBaHU B TPYIITIE T1a-
IUEHTOB CENTUYECKUM TIOKOM Ha (hoHEe Pa3BUBIIIETO-
cs1, GAKTEPUOJIOTHUYECKH TOATBEPKACHHOTO WH()EK-
IIIOHHOTO MPOIIECCA B JIETKUX Oblyia BIiepBble 0OHAPY-
JKEHA BBIPAKEHHAS ACCOIUAIINS TOMO3UTOTHOTO BapH-
anTa — reHotuna GG TPaHCKPUIIIIMOHHOTO (hakTopa
NRF2 177238501 A>G (rs6726395) u pasButus
YCTOMYUBOCTH K JIEYCHUIO OTEKA JIETKUX, MTOBBIIIEH-
HOI 28-7HEBHOH JIeTAJBLHOCTH IIAIMEHTOB U OoJiee
BBICOKMX 3HAUEHUN THKECTU COCTOSTHUS, OIlEHUBAe-
moro 1o mkaze APACHE II. [lannbie (hakTbl MOKHO
00bsicHUTD TeM, uTo OesikoBbiil (haktop NRF2, sB-
JIETCS HE TOJIbKO MACTEP-PETYJIATOPOM 3KCIPECCUU
T€HOB ITPOTUBOOKUCJINTEILHON 3aIUThI KIETKU, HO U
AQHTArOHUCTOM KJIIOUEBOTO MTPOBOCHAIUTEIBLHOTO pe-
ryJasitopa — TpaHCcKpumniuonHoro dakropa NFkB.
[ToaTOMy TIpM TOBBINIEHHOM YPOBHE 3KCIIPECCUU
NRF2, xapaxrepnoii ns renorunia GG rs6726395
NRF2, MokeT ObITh CHIZKEHA ¥ MPOAYKIHS (haKkTopa
NFkB, KOHTPOJHUPYIOIIETO aHTHOAKTEPUAIbHBIE Pe-
AKIIUW BPOKJICHHOTO NMMYHUTETA, U TIPOJYKINS aK-
tuBHbIX (opm kuciaopoga (ADK) kinerkamu BpoxK-
JICHHOTO UMMYHUTETa — HelTpoduimamu, Mmakpodara-
MU, JICHIPUTHBIMU KJIETKAMU. B 9TOM ciryuae MOXKeT
YBEJUUUTHCS GaKTEPUATbHAS HATPY3KA, UTO TIPUBEIET
K TTOBBINIEHUIO COJIEPKAHUS TOKCUYECKUX MTPOLYKTOB
GakTepuil — SHIOTOKCUHOB, MOPAKEHUIO SHIOTEJIHS,
Pa3BUTHIO TSPKEJIBIX MTPOSIBJICHUH TTOJIMOPTaHHON He-
JIOCTaTOYHOCTH, CENTHYECKOTO ToKa. KocBenHoe moji-
TBEPIKCHUE HTU TIPEIIOJIOKCHUS TOJYIIIN B JaJTb-
HEUIINX UCCIIEIOBAHUSAX TabOPaTOpPHH, B XOJI€ KOTO-
PBIX y HAIUEHTOB ONPeessiii U reHotun rs6726395
NRF2, u nonmumopdHble BapuaHTbl TeHA PEIENTOpa
JTHK, Goraroii MOBTOpaMHU MUTO3UH-TYaHO3UHA —
TLRY, samyckatorero NFkB-3aBucumbie mpoBocia-
JIUTEJIbHDIE PeaKIMu BPOKIeHHOTO nMMyHuTeTa, O6-
HApPY>KUJIM, YTO UMEHHO Yy TIAIIMEHTOB — HOCHUTEJei
koMmOuHaryu reHotunos NRF2 (rs6726395) GG u
TLR9 (rs352162) CC (MyTaius B IpPOMOTOPHOIL 30He
reHa, OTIpe/ie/IieT TOBBINEHHBI YPOBEHb CHHTE3a
npoaykTa — perentopa BHekaerounoi /THK) pexe
Pa3BUBAJNCH CENTUYECKUI MMOK U HO30KOMHUAJIbHAS
MTHEeBMOHUS. JlaHHbIE CBU/IETEIBCTBOBAIN O TOM, YTO
renerndeckuit  Bapuant TLR9 52218953T>C
(rs352162) CC obuagan 3HaYNTENbHBIM 3aIUTHBIM
MOTEHIMAIIOM JIaKe MTPU HAJIMYUU TeHETUYECKOTO Ba-
puanta NRF2 177238501 A>G (rs6726395) GG, sB-
Jstorierocst hakTopoM pHUcKa HeGJATONPHUSITHBIX
TEUEHUS U UCXOJ]a KPUTUIECKOTO COCTOSHUS Y TaIH-
€HTOB C CEMTHYECKUM ITOKOM.

B nocsieyonux uccieJoBaHusIX JabopaTopun
ObLIN [IOJIyY€HbI HOBBIE JIAHHbBIE O 3HAYECHUU AJLJIE]b-
HBIX BAaPUAHTOB MHTPOHHOTO caiita rs3736309 rena

Another area of research in the laboratory is
the study of the cellular and molecular grounds for
immunological failure in patients with infectious
complications at intensive care units. These studies
were a continuation of earlier research conducted by
the head of the laboratory in oncoimmunology that
revealed new mechanisms of immunosuppression
performed by a specific population of regulatory
cells of the immune system: myeloid immunosup-
pressive cells (MICs). It was shown in foreign expe-
rimental and individual clinical studies that, as in
cancer, in the case of infectious diseases there are
granulocyte and monocyte subpopulations with a
phenotype of MIC (gran-MIC and mono-MIC, re-
spectively) appearing in the circulating blood. In
2013—2014 the laboratory staff showed that in pati-
ents with severe sepsis and septic shock sepsis in the
blood there are gran-MIC and mono-MIC, while the
former significantly prevail over the second
(P<0.001). The content of gran-MICs (granulocy-
tes of low density of the phenotype CD33", CD15*
and HLA'DR") was several times higher in patients
with severe sepsis and septic shock compared to pa-
tients with no signs of sepsis (in the Sepsis-3 classi-
fication, i.e. without signs and infection and multi-
organ failure) and conditionally healthy donors
(P<0.001). At the same time, the increased accumu-
lation of mono-MICs (cells of the phenotype
CD33*, CD14" and HLA'DR") in circulation was
associated with an unfavourable outcome of sepsis.
For the first time it was found that the MIC content
did not depend on the belonging of bacteria isolated
from the patients' bio-samples to gram (+) or gram
(-) types (P>0.05). A study of the functional activi-
ty of MICs showed that only 5—10% of affinely iso-
lated MICs in patients significantly reduced the
proliferative response of allogeneic human mono-
nuclear cells to the T-cell mitogen-ConA estimated
by the incorporation of tritium-labeled thymidine.
Further studies using cellular models of various sup-
pressor cells of a human myeloid (immature dendri-
tic cells, macrophages M2) showed that only some
non-proliferating (dormant or persistent) forms
of opportunistic pathogenic bacteria (OPB) of E.
coli and P. aeruginosa (the main antibiotic-resistant
pathogens of intrahospital urogenital and abdomi-
nal infections) are capable of inducing the expres-
sion of the key enzyme MIC-arginase I in MICs. It
is the increased MIC production of this enzyme that
is associated with the absence of the amino acid ar-
ginine in the MIC microenvironment and, as a con-
sequence, the functional activity of immunocompe-
tent cells impaired with the development of immu-
nosuppression. Immunological insufficiency, which
develops during sepsis, leads to a slowing down of
the removal of bacteria from the body, an increase in
the content of bacterial endotoxins disrupting the
endothelial function of cells and aggravating mul-
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akBanmopuna AQP5 B asddexkTuBHOCTH JedeHUs
oTeKa JIETKUX y TIAIMEHTOB C CENTUYECKUM MIOKOM.
Tem cambIM BIlepBbIE TPOJEMOHCTPUPOBaHA HMOP-
MaTUBHOCTDb ajulebHOTO BapuanTa rs3736309 rena
AQPS kak KaHIUZATHOTO MPEIUKTUBHOIO MapKepa
YCTONYMBOCTU OTEKA JIETKUX MAIMEHTOB C CelTHYe-
CKHMM TIIOKOM K JiedeHUuI0. Tak, HOCUTeIn TreHOTHIIa
A/A 1rs3736309 AQPS5 6oLt 60J1ee BOCTIPUMMYUBDI K
JIEYEHUIO OTeKA JIETKUX aCCOLIUAINU B CPABHEHUH C
npyrumu resotunamu (G/G u G/A). VnrtepecHo,
4TO B HAaHOOJIee TSKEJIOH MOATPYIIIe MAI[MEHTOB — Y
GOJIBHBIX C CEMITHYECKUM [IOKOM — MMEHHO ITPOTHO-
crudecku GoJiee GJIATONPUATHBI reHOTUTT A/A GbLI
ACCOIMUPOBAH C TIOHMUKEHHBIM COZIEP:KAHUEM B KPO-
BOTOKE IMPKYJUPYOIIETO cypdhakraHTHOTO Oesika
gerkux — SP-D), yBennuenmne KOHIIEHTPAIIMHA KOTO-
POTO B IIUPKYJISIIIUU COOTBETCTBYET GoJiee BhIPasKeH-
HOMY TTIOPQ’KEHUIO JIETOYHOU TKaHMU.

PesyuibTaThl IPOBEAEHHBIX KCCAe0BAHUI J1abo-
paTtopuu 0OOCHOBAJIH POJIb MOJIUMOP(GHBIX BADHAHTOB
T€HOB IIUTOIPOTEKIINN W BPOXKICHHOTO MMMYHHUTETA
— NRF2, TLR9 b AQP5 kak KaHAMIATHBIX [IPOTHO-
CTHYECKUX MAPKEPOB HEOJIATOMPHUSTHBIX UCXO/0B Ma-
IIUEHTOB OTAeNeHU peaHnumMarosoruu. [lomydeHHbIE
JIAHHBIE BHOCAT BKJIA/I B TOHUMAaHNE MEXaHU3MOB Pa3-
BUTHS CMEPTEJHHO OMACHBIX OCJIOKHEHUN KpUTUYE-
CKHX COCTOSIHUE y OOJIBHBIX ¢ OaKTepUuasibHON HH(EK-
IUei U TTO3BOJISIOT PACCMATPUBATH TEHETUUYECKU T10-
sumopdubie Bapuantel NRF2, TLR9 u AQPS kax
KaH/[M/IaTHBIE TIPOTHOCTUYECKUE OOMAPKEPDL.

Eiie oxHo HanpasjieHue rccienoBanuii mabopa-
TOPUU — W3y4YCHHE KJIETOYHBIX U MOJIEKYJISPHBIX
OCHOB HMMMYHOJIOTUYECKON HEJIOCTATOYHOCTH Yy Ta-
IUEHTOB PEAHUMATOJOTUIECKOTO TPOhuiid ¢ MHbEK-
IIUOHHBIMU OCTIOKHEHUAMU. JTU UCCIIEOBAHUS SIBU-
JIUCH TIPOJIOJIKEHNEM 00Jiee PaHHUX HCCIIE0BAHUN
PYKOBOIHTEST JIAOOPATOPUE B OOJIACTH OHKOUMMY-
HOJIOTHH, B XOJIe KOTOPBIX OBLIIA OXapaKTePU30BaHbI
HOBBIE MEXaHU3Mbl MMMYHOCYTIPECCUM, OCYIIECTB-
JisieMoil  crieriuduiecKoil ToIyJIsIIiiueil peryJasTop-
HBIX KJIETOK MMMYHHOU CHUCTEMbBI — MUEJIOUTHBIMU
nmmyHocynpeccopubivMu kinetkamu (MUK). B 3apy-
GEKHBIX HKCIIEPUMEHTATIBHBIX U €[HHUYHBIX KJIMHI-
YECKUX HCCIIEN0BAHUSIX OBLIO MOKa3aHO, YTO KaK U
[P paKe, Py UH(YEKITUOHHBIX 3a00JIeBAHUSIX B IIUP-
KYJIUPYIOIIell KPOBU MOSIBJISIIOTCST TPAHYJIOIUTAPHbIE
U MOHOIUTAPHBbIE CyOmOmyasiiuu ¢ (heHOTUIIOM
MUK (rpan-MUK n moro-MUK, cooTBETCTBEHHO).
B 2013—2014 rr. corpyaaukamu JJabopatopuu ObLIO
MOKA3aHO, YTO Y OOJIbHBIX TSIKEJIBIM CETICHCOM U Cell-
TUYECKUM IIIOKOM CEIICHUCOM B KPOBU MOSIBJISIOTCS
rpan-MUK n mono-MUK, 1ipu aTOM T1epBbI€ 3HAUN-
TEJIBHO npeBaupyioT Haj BTopbiMu (p<0,001). Co-
nepxanue rpan-MUK (rpanyonuTsl HU3KOH TIO0T-
noctu denoruna CD33%, CD15%, HLA'DR™) okasa-
JIOCh B HECKOJIBKO Pa3 BbIIIle Y OOJIBHBIX € TSIKETHIM
CEICUCOM U CENITUYECKUM IIOKOM, TI0 CPABHEHUIO C
GosibHBIMU Oe3 TIPU3HAKOB cercuca (B Kiraccudura-

tiple organ failure in sepsis. The research also sho-
wed that it is the dormant (persistent) forms of
opportunistic bacteria that significantly lose the
ability to activate the expression of the proinflam-
matory molecule genes NFkB and TL12 in immu-
nocompetent human cells and gain an increased
ability to stimulate the key pathway of immuno-
suppression in the MIC-activation of the arginase
I gene. Limited clinical studies of bio-samples ob-
tained from immunocompromised patients of dif-
ferent profiles demonstrated significant differen-
ces in the content of persistent bacterial cells, i.e.
bacteria that are temporarily not proliferating and
therefore tolerant to antibiotics. More than a
quarter of the randomly selected strains of the
most common OPB E. coli and P. aeruginosa obtai-
ned from patients with oncohematological disea-
ses in a clinical hospital, showed persistent bacte-
ria that were capable of proliferation after a chan-
ge of environment. Interestingly, massive antibio-
tic therapy (according to medical indices, at least
five courses, in addition to the antibiotic therapy
protocol) led to a much greater accumulation of
highly performing strains in the samples than con-
ventional antibiotic therapy. The results obtained
by the laboratory relate antibiotic tolerance, the
massiveness of antibioticoterapia, and the accumu-
lation of temporarily non-infiltrating dormant
forms of persistent bacteria with the activation of
immunosuppressive MIC mechanisms that are in-
tensively generated in sepsis.

Using the obtained data the laboratory develo-
ped an original concept of the development of immu-
nosuppression in sepsis, according to which the accu-
mulation of persistent forms of OPB during antibio-
tic therapy promotes the generation and/or activa-
tion of MICs that suppress antibacterial immunity
and determine the duration of the infectious process.
At the same time, persisters and MICs act as new po-
tential targets, which, being affected, may cause an
increase in the efficacy of modern methods of trea-
ting patients in intensive care units.

In the laboratory of metabolism in critical sta-
tes (N. V. Beloborodova):

* The involvement of microbial metabolites in
the pathogenesis of sepsis was proved

* The expediency of fundamental studies of
the connection between the metabolites of microbio-
ta and the central organs of homeostasis regulation
was substantiated

* The role of metabolites in the development
of organ dysfunctions was revealed

* The metabolic activity of pure cultures of
anaerobic and opportunistic aerobic microorganisms
in vitro was studied

» Normal levels of phenylcarbonic acids in the
serum of healthy people were established, their mic-
robial origin was shown
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n Sepsis-3, T.e. 63 IPU3HAKOB 1 UH(BEKITIH, U 110-
JINOPTAHHO HEIOCTATOYHOCTH ) U YCJIOBHO-3/I0POBbI-
mu goHopamu (p<<0,001). IIpu aTOM TTOBBITIICHHOE HA-
korterrie MoHo-MUK (knerku denoruna CD33H,
CD14*, HLA'DR") B mupKyJsiuu accouuupoBa-
JIOCh € HEOJIATOIIPUSATHBIM UCXO/OM cericuca. Brep-
Bble OBLJIO YCTaHOBJIEHO, UTO cozep:kanre MUK we
3aBUCEJIO OT MPUHAJJIEKHOCTU BBIJIETIEHHBIX U3 OHO-
00pasIoB manueHToB Oakrepuil K rpamm(+) win
rpamm(-) tunam (p>0,05). Usyuyenune dyuximo-
HaubHOU akTuBHOCTH MUK 1mokasaso, Bcero 5—10%
appunno Bwienennbix MUK mnanuentoB 3uauu-
TeJIbHO CHUKAJIO TTPOJTHePaTUBHBIN OTBET aJIJIOTeH-
HBIX MOHOHYKJI€APOB KPOBU YesioBeKa Ha T-KJieTou-
uboiii Murored — ConA, omeHuBaeMbIll 110 BKJIIOYE-
HUIO TPUTUN-MEUYEeHHOTO TuMuanHa. [lanpHelinme
UCCJIEIOBAHUS C UCIIOJIB30BAHIEM KJIETOYHBIX MOJIE-
Jiell Pa3IUYHbIX CYIPECCOPHBIX KJIETOK YesIOBEeKa
MUEJIOU/THOTO [TPOUCXOXKIeH s (He3pesible IeHIPUT-
HbIe KJIeTKH, Makpodaru M2) mokasasu, 4TO TOJb-
KO JIUIIb HEKOTOpble, He Mpoudepupyonme
(nopMaHTHBIE, WJU TepcucTepubie) GHOpPMBI
ycioBHo-mtaroreHuoix Gakrepuit (YIIB) E. coli u
P. aeruginosa — OCHOBHBIX YCTOWYMBBIX K aHTHOMO-
THKaM BO30yauTe el BHYTPUOOJBHUYHBIX YPOTeHH-
TaJIbHBIX M aOJOMUHAIBHBIX MH(MEKIHiL, CIIoCOOHbBI
uHaympoBaTh B MUK akcripeccuio rena Kio4eBoro
(bepmenta MUK — aprunassi 1. IMeHHO ¢ TTIOBBIIIEH-
Hoii npoaykimeir MUK atoro ¢epmenTa cBI3bIBAIOT
OTCYTCTBUE AMUHOKUCJIOTHI ADTUHIHA B MUKPOOKPY-
sxernn MUK u, kak ciecrBue — HapyiieHue (pyHK-
[UOHATBHON AKTUBHOCTH HUMMYHOKOMIIETEHTHBIX
KJIETOK C Pa3BUTHEM UMMYHOCYIIpeccun. VIMmmyHOI0-
rUJecKasi HeJIOCTaTOYHOCTb, PA3BUBAIONIASICS B XO/Ie
Cercuca, IPUBOUT K 3aME/JIEHUIO YaleHust GaKTe-
pHii U3 OpPraHU3Ma, TOBBIIIEHUIO CO/IEP/KAHMST OaKTe-
PHAJIBHBIX DHIOTOKCHHOB, HAPYIIAOMNX (DYHKIITK
SHJIOTEJIUST KJIETOK U YCYTYOJISIIONINX TTOJHOPTaHHY O
HEeOCTaTOYHOCTh IIpU cercuce. B xome mccienosa-
HUIT OBLITO TaKKe OOHAPYIKEHO, YTO MIMEHHO JIOPMAHT-
Hble (TepcuctepHbie) (HOPMBI YCIOBHO-TIATOTEHHBIX
GakTepuil 3HAYUTEHHO TEPSIFOT CIIOCOOHOCTH AKTHBH-
pOBaTh B MMMYHOKOMIIETEHTHBIX KJIETKAX 4eJIOBEKA
9KCIIPECCHUIO TEHOB MPOBOCIAIUTENBHBIX MOJIEKYT —
NFkB, 11.12, npuoGpeTtasi MOBBIIEHHYIO CIIOCOOHOCTD
CTUMYJIIPOBATH KJIIOYEBOU ITyTh UMMYHOCYTIPECCUU B
MUK — akruBaimio resa aprutasbi I. B orpanmyen-
HBIX KJIMHUYECKHMX MCCAef0BaHUsAX OM00Opasiios,
MOJIyYEHHBIX OT MMMYHOKOMIIPOMETHPOBAHHBIX I1a-
[[UEHTOB PA3HOTO PO Uist, GBI OOHAPYKEHBI CY-
[IeCTBEHHbIE PA3JUYUS II0 COAEPKAHUIO MEPCH-
CTEPHBIX OAKTEPUAJIBHBIX KJIETOK, T.e. OaKTepuii,
BPEMEHHO He TIPonepUpyIOIX U II03ITOMY TOJIe-
PAHTHBIX K aHpTUOMOTHKAM. BoJjiee ueM B yeTBEpTU
CJlydaliHO OTOOPAaHHBIX IMITaMMOB HamboJiee pac-
npocrpanenubix YIIB E. coli u P. aeruginosa, nouy-
YEHHBIX OT MAI[MEHTOB C OHKOTeMATOJOTMYECKUMU
3a00JIEBaHUSIMU B YCJIOBUSX KIMHUYECKOTO CTAINO-

* In resuscitated patients sepsis-associated
metabolites with higher prognostic significance than
previously known markers and severity scales were
identified, hence they were recommended for the di-
agnosis and monitoring of septic conditions

» Data on the ability of phenolic metabolites
(products of microbial biodegradation of tyrosine
and phenylalanine) to influence the functions of mi-
tochondria in sepsis was obtained

» The ability of the microbiota to affect the
metabolism of aromatic amino acids and the synthe-
sis of catecholamines is revealed, which is extremely
important for the development of new methods for
the prevention and treatment of septic shock.

Over the past 7 years, seven patents for develo-
ped new technologies were received: «Method of la-
boratory diagnosis of sepsis», 2011; «Method of labo-
ratory evaluation of the efficacy of treating intoxica-
tion in resuscitators», 2014; «Method of laboratory
diagnosis of septic encephalopathy in newborns with
perinatal hypoxic lesions of the central nervous sy-
stem», 2014; «Method of laboratory evaluation of
antibacterial therapy effectiveness», 2015; «Method
for evaluating the efficacy of dialysis filtration blood
purification», 2015; «Method for assessing the readi-
ness of the wound surface for plastic closure», 2017,
«Method for assessing the severity of the condition
and the risk of death in patients by the level of phe-
nyl-lactic acid in the blood», 2017.

In the laboratory of biophysics of cell membra-
nes in critical conditions (A. M. Chernysh) an original
method of atomic force microscopy is used to study
erythrocyte membranes in patients in critical states.
The first difficulty encountered by the laboratory of
biophysics of cell membranes in critical conditions
was the interpretation of nanoimages in the field of an
atomic force microscope (AFM). This remains to be
one of the most difficult tasks in world practice. We
developed a method for decomposing the nanosurface
of membranes using the spatial Fourier expansion.
This method allows you to interpret the resulting na-
noimages in physiological terms as follows: the first
order displays membrane flickering; the second order
contains information about the state of the spectra
matrix; changes in the third order correspond to chan-
ges in the characteristics of protein molecules and/or
protein clusters, as well as to changes in the bonds of
the spectra matrix during its destruction.

A series of studies on the effect of modifiers of
various physico-chemical nature on erythrocyte
membranes has been carried out in the laboratory.
Verapamil, furosemide, chemical agents (hemin,
NaNO,), Ca2* salts, ions of heavy metals, ionizing ra-
diation were studied. The purpose of the study was
to determine the degree of influence of these agents
on the membrane of the blood cells and, most impor-
tantly, the corrective effect caused by Perftoranum
after membrane modification. Membrane modifiers

www.reanimatology.com

GENERAL REANIMATOLOGY, 2017, 13; 5



DOI:10.15360,/1813-9779-2017-5-6-29

CobpiTnga

Hapa, BCTPEYAICh OaKTEPUH-TIEPCUCTEPDI, KOTOPBIE
Obn CTOCOOHBI K TIPOJIGepaiii OCTe CMEHbBI
cpebl. VIHTEpeCHO, YTO MacCUBHAST aHTHOMOTHKOTE-
parnus (110 MEIUIIMTHCKUM TIOKA3aTeJsiM, He MeHee 5
KYPCOB, B JIONIOJIHEHHUE K TPOTOKOJY aHTUOUOTHKOTE-
parnm) TPUBOJAUIA K 3HAUUTETHHO OOJIBIIEMY Ha-
KOILJIEHUIO BBICOKOIIEPUCTUPYIONIUX MITAMMOB B 00-
pasmax, dyeM OObIYHAsT aHTHOMOTHKOTEparus. Pe-
3YJIBTATHI, MOJYYEHHDbIE JTabopPaTOPHEl, CBSI3bIBAIOT
AHTHOUOTUKOTOJEPAHTHOCTD, MACCUBHOCTH AHTU-
OUOTHUKOTEHPANTUU U HAKOILJIEHHE BPEMEHHO HEIPO-
dbuupytornieii, gopMaHTHOU (opmbl GakTepuil —
[EPCUCTEPOB, C AKTUBAIUEN MMMYHOCYIIPECCOPHBIX
MexanuamMoB MUK, ycuieHHO TeHepUpyoumxcs
[IPU CeTICucCe.

Ha ocHOBaHWU TIOJTyYeHHBIX JAHHBIX B JIabopa-
Topun paszpaboTaHa OPUTHHAIbHAS KOHIIEIIHS Pas-
BUTHUSI UMMYHOCYIIPECCUU TIPU CEICHCE, COTJIACHO
KOTOpOIi HaKorieHue mepcuctepubix ¢opm YIIb B
X0/le aHTUOMOTUKOTEPAIIH CIOCOOCTBYET TeHepa-
nuu u/umm akrusaiu MUK, nogasisonux antu-
GaKTepUANBHBIN UMMYHUTET U OMPEIEIISTIONUX JIJTH-
TEJIbHOCTH TeueHrst HHPEKIMOHHOro mnpoiecca. [Ipu
aToM niepcuctepel 1 MUK BbicTymaoT Kak HOBbIE
MOTEHIIUATbHbIE MUIIIEHU, BO3IEICTBYSI HA KOTOPbIE
MOJKHO JIOOUTBCSI TTOBbIIIEHUsT 3()MEKTUBHOCTH CO-
BpPEMEHHbBIX METO/IOB JiedeHUsI AIUeHTOB peanuMa-
TOJIOTUYECKOTO TIPOGUIIA.

B sabopatopun MeraGosu3mMa TpPU KPUTHUE-
ckux cocrosinusix (H. B. Benobopomosa):

* JIOKA3aHO ydYacTue MHUKPOOHBIX MeTaboJIm-
TOB B IATOTEHE3E CETICHCA;

* 0boCcHOBaHa 11€1eCO00OPA3HOCTD (DyHIAMEH-
TAJILHBIX UCCJIEIOBAHUN CBSI3U METAOOJUTOB MUKPO-
OGUOTBI ¢ EHTPATHHBIMU OPTAHAME PETYJISIIUI TOMe-
0CTa3a;

* BBISIBJIEHA POJIb MeTabOJUTOB B Pa3BUTUU
OpraHHbIX AUChYHKITUI;

* HccaeoBaHa MeTaboIMUyecKasi aKTHBHOCTD
YHUCTBIX KYJIbTYP aHasPOOHBIX U YCJIOBHO-TIATOTEH-
HBIX a9POOHBIX MUKPOOPTaHU3MOB i Vitro;

* MeTO/aMU Ta30BOH XpoMaTorpaduu ¢ 1ias-
MeHHO-nonn3zaimonnubM (I'X-I111 /1) n macc-cesek-
tuBHBIM sieTekTopamu (I'’X-MC) ycraHoBsieHbI HOP-
MaJIbHble YPOBHU (DEHUITKAPOOHOBBIX KUCJIOT B Chi-
BOPOTKe KPOBU 3[I0POBBIX JIO/EH, TOKA3AHO X MUK-
POGHOE ITPOUCXOKICHUE;

* Y PEaHUMAIMOHHBIX OGOJILHBIX BBISBJIEHDBI
CEIICUC-acCOIMUPOBaHHbIE MeTaboJNUThI, 00JIa1aI0-
1ipe 6oJiee BbICOKOI IPOrHOCTUYECKOI 3HAYMMOCTbIO,
YeM M3BECTHbIE PaHee MAPKePbl U MIKAJIbI OIEHKU Tsi-
JKECTH, YTO MO3BOJIUJIO PEKOMEHIOBATD UX [IJIS JUAr-
HOCTUKH U MOHUTOPUHTA CENTUIECKUX COCTOSTHHUIL,

* MOJIyYeHbI JAHHBIE O CIOCOOHOCTU (DEHOJIb-
HBIX MeTa0OJIUTOB — MPOJAYKTOB MUKPOOHO# O1roe-
rpazany THPo3nHa U (heHuIalaHuHa — BIAUATH Ha
(OyHKIIUU MUTOXOHPUIL IPH CETICUCE;

disrupted the nanostructure of red blood cells and
changed their shape. Hemin on the surface of eryt-
hrocytes in 90% of cases formed characteristic doma-
ins in the form of a group of grains with characteri-
stic dimensions (L2 14060 nm and h2 12.1+4.2
nm). Such domains were formed as a result of modi-
fying the cells of the spectra matrix with the parame-
ter h, increasing by a factor of 6. The action of
NaNO, caused changes in the parameters of h, and
h3, which could be explained by the oxidation of the
lipid bilayer. Only 28% of the discocytes remained in
the sample, the remaining cells were echinocytes
11%, dentites 55%, and flat red blood cells. CaCl,
formed 80% of echinocytes (20% of discocytes) and
significantly changed the rigidity of the membrane.
Furosemide caused typical concentric structures in
90% of the observed cells with a period of 80—200
nm on the surface. In this case, the ratio of h parame-
ters on the free parts of the membrane did not chan-
ge. Verapamil caused topographic defects in the form
of deep depressions with a characteristic size of 500—
1000 nm. The ratio of h parameters on the free parts
of the membrane did not change. Tt was shown that
Perftoranum almost completely restored the nano-
structure of membranes for all the above agents.

The formation of grain domains on the surface
of membranes under the action of hemin was of parti-
cular interest. It was the first time such formations
have been shown. The influence of hemin on the spec-
trin and the protein of the 4.1 band has been studied.
Protein 4.1R is a multifunctional component of the
red cell membrane. It forms a complex with actin and
spectrin, which determines the nodal transitions of
the membrane-skeletal network. Due to the damage
shown the membrane together with the protein com-
plex 4.1 is locally dropped, while the anchorin com-
plexes remain on the surface. Therefore, granular to-
pological defects appear on the membrane surface.
They are shown in the form of red peaks of grains in
the image. According to this mechanism the distance
between the grains should be about 200 nm, which
was observed in the experiments. This phenomenon
was called «internal vesiculation».

The organoprotective properties of Sevoflurane
(an inhalation anesthetic) (V. V. Likhvantsev) have
been proved in the RIGR in the experiment and cli-
nical practice. In the experiment it was proved that
the inhalation of sevoflurane at a dose of 2 MAC re-
sults in an increase in the phospho-GSK-38 content
by 200% in brain homogenates and by 160% in the
rat myocardial homogenate. The administration of
Propofol Lipuro at a dose of 5 mg/kg 15 minutes
prior to the modeling of anesthetic preconditioning
(APC) completely eliminates the specified effect of
sevoflurane. The reversion of the APC block occurs
40 minutes after the administration of Propofol.

Sevoflurane also exhibits the effects of anesthe-
tic preconditioning: in the modeling of clinical death
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* BBISIBJIEHA CIIOCOOHOCTH MUKPOOMOTHI BJIH-
SITh Ha META0OJIU3M apOMATHYECKIX aMIHOKUCIOT U
CUHTE3 KaTeXOJAMITHOB, YTO KpaiiHe BasKHO JIJIsT Pa3-
PabOTKH HOBBIX METO0B MPOMUIAKTUKHI ¥ JIEUEHUST
CENTUYECKOTO 10K,

3a nocuennre 7 JieT MOJy4eHo 7 TMaTEHTOB Ha
paspaborannbie HOBbie TexHosoruu: «Crocob mabo-
paropHoii auarHoctuku cerncucar, 2011; «Crocob
JabopaToOpHOil OteHKH 3(DPEKTUBHOCTH JIEUECHUST
UHTOKCHUKAIIUU Y PEAHUMATOJIOTHUECKUX OOJbHDBIX>,
2014; «C11ocob 71abopaTOPHON AMArHOCTUKY CENTH-
4ecKoil sHIleAIONATHH Y HOBOPOKIEHHBIX C IIepH-
HaTAJIbHBIM TUMOKcUYecKuM Topaxkenuem [[HC»,
2014; «Crioco6 abopatopHoii oreHKH ahheKTUBHO-
ctu antubakTepraabHOil Tepanuny, 2015; «Crocob
orleHKkN a(h(erTUBHOCTH MUATU3HO-(PUITBTPAIINOH-
Hoil ounctky KpoBu» 2015; «Criocob oLeHKH roToB-
HOCTH PaHEBOI MOBEPXHOCTU K IJIACTUYECKOMY 3a-
kpbithio», 2017; «Crocob OLeHKN TSKeCTH COCTOs-
HUST U PUCKA JIETATBHOTO UCX0/a OOJIBHBIX 110 YPOB-
HIO (heHUIIMOJIOYHON KUCJIOTHI B KpoBu» 2017.

B sraboparopun 6uobusikn MeMOpaH mpu Kpu-
THYecKuX cocTosdHIAX (A. M. HepHblIlil) HCTIOTBb3yeTCs
OPUTHMHAJIbHAST METO/IKa aTOMHOM CHUJIOBON MUKPO-
CKOIIUH JIJIsT M3y4eHUst MeMOPaH 3PUTPOIUTOB Y TIal[H-
€HTOB B KpUTHYeCKuX cocrosuusx. [lepsas Tpyn-
HOCTb, C KOTOPO#l CTOJIKHYJICSI KOJIIEKTUB JIabopaTo-
puu 6MOGHU3UKYN MeMOPaH KJIETOK TIPU KPUTHIECKUX
COCTOSTHUSIX — WHTEPIIPETAIsT HAHOU300PAKEHUI B
oJie aTOMHOTO CUJIOBOTO MUKpocKora (ACM). Ito u
JI0 CUX [TOP OJIHA M3 TPY/IHO PEIIAeMbIX 3224 B MUPO-
BOU 1pakTuKe. Mbl pa3paboTasi METOJ| PAasIOKEHsI
HAHOTIOBEPXHOCTH MeMOpPaH € TIOMOIIBIO MPOCTPaH-
crBerHOro pasioxkenus Dypbe. ITOT METOJ MO3BO-
JISIET MHTEPIPETHPOBATH MOy I€HHBII HAHOU300paKe-
HUSI B (DUBHOIOTHYECKUX TEPMUHAX CJIEYIONNM 00-
Pa3oM: TIEPBBIi MOPSIIIOK — 0TOOpasKaeT MeMOPAHHDIN
flickering, Bropoit mopsiiok — HeceT HHPOPMAIHIO O
COCTOSIHUU CIIEKTPUHOBOTO Marpukca. V3menemnus
TPETHETO TOPSIIKA — COOTBETCTBYIOT M3MEHEHMSIM Xa-
PaKTEPUCTUK OETKOBBIX MOJIEKYJ U/WIH GEJTKOBBIX
KJIACTEPOB, & TAK)Ke U3MEHEHUSIM CBSI3ell CIEeKTPUHO-
BOT'O MAaTPUKCA TIPU €T0 JIeCTPYKIIHH.

3ateM B JjrabopaTopuu ObLI TIPOBEJEH IIUKJI
paboT 1o U3yUYeHU o AeicTBUS MOAU(DUKATOPOB pas-
JIMYHON (DPUBUKO-XMMUYECKOH TIPUPOJIBI Ha MeMOpa-
Hbl 9pUTPOIUTOB. VlccaenoBaiuch JieKapCTBEHHbIE
mpemnapaTsl — BeparmaMu, (ypoceMusl, XUMIYECKIe
arenTsl — remut, NaNO,, comr Ca2*, HOHBI TSKeJIbIX
METaJLIOB, HOHU3UPYIoliue usaydenus. [lesan uccie-
JIOBAHUST — OIPE/EJIUTh CTENeHb BIMSHUS TAHHBIX
AreHTOB Ha MeMOPaHbl KJIETOK KPOBU W, TJIABHOE,
KaKoe KOPPeKTHUPYIolilee JIeHCTBIe BhI3bIBAET mepd-
TopaH nocye Meauduranuun Mmem6pan. Mouduka-
TOPBI MeMOPaH HapyIIall HAHOCTPYKTYPY KPACHBIX
KJIETOK KPOBU U u3MeHsin ux popmy. ['emun Ha 1o-
BepxHOCTH 3pUTPOIUTOB B 90 % ciryuaeB 06pa3oBbi-
BaJI XapaKTepHble [OMEHbI B BHUJE TPYIIIBI 3ePeH C

anesthetic preconditioning with sevoflurane enables
an increase of the «survival rate» of the neurons in
the cerebellum Purkinje fibers by 8.8%, the pyramidal
neurons of the CA1 hippocampal field by 25.3% and
the CA4 of the hippocampal field by 14.2%.

The clinical study showed that in the general
population of patients the choice of the anesthetic
method did not affect the incidence of myocardial
ischemia episodes, increased levels of troponin T;
hospital and mortality rates per year. In patients
with cerebrovascular insufficiency the inhalation
anesthesia with sevoflurane reduces the risk of po-
stoperative delirium. In a subgroup of patients with
a high risk of developing cardiac complications, pati-
ents with sevoflurane inhalation anesthesia showed
perioperative ischemia 1.9-fold less frequently and
the transient elevation of troponin T in the postope-
rative period 2.3 times less frequently than in the
group of patients with total intravenous anesthesia
applied. There was no effect of an anesthetic method
on the frequency of perioperative complications stu-
died and the mortality revealed.

It has been proved that in surgical correction
of coronary blood flow in patients with various
forms of coronary heart disease (CHD) the option of
inhaled anesthesia with sevoflurane (up to 1.2
MAC) with an increase in the analgesic component
of fentanyl should be considered as the most accep-
table. This technique is the most universal for the
vast majority of clinical situations. Epidural anest-
hesia in cardiosurgery has a number of limitations.
This method should not be applied with the lesion of
the left coronary artery trunk and a significant bre-
ach of contractile myocardial function (ejection
fraction less than 40%) in patients who are operated
on urgently with antiplatelet therapy and anticoa-
gulant therapy applied. In case of using a high ex-
tended epidural block the catheterization of the epi-
dural space should be performed on the surgery eve
in order to minimize the risk of epidural hematoma
formation. This technique can be considered a met-
hod of choice for operations without artificial circu-
lation on the working heart. Operational hemodilu-
tion is an effective way to conserve blood and reduce
the risk of blood transfusion complications. The use
of Perftorane in the perioperative period in patients
with low oxygen capacity of blood can optimize oxy-
gen transport and promote a favourable course of
the postoperative period.

Experimental and clinical studies of the Russi-
an perfluorocarbon preparation Perftoranum (V. V.
Moroz) were carried out. It has been proved that
Perftoranum when administered intravenously even
in small doses (1.5—2.5 ml/kg of weight) normalizes
the structure of erythrocyte membranes, reduces the
activity of lipid peroxidation in erythrocyte mem-
branes as compared to the basic therapy of 1.6—3.2
times (cytoprotective effect), increases the index of
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xapakTepabiMu  pa3mepamu (L, 140+60 uM un
h,12,1+4,2 um). Takue goMeHBI 0OPA3OBLIBAIICH B
pesysbrate MOAMMDUKAINNY sTY€eK CIEeKTPUHOBOIO
marpukca — mapamerp h, Bospactan B 6 pas. [leii-
creue NaNO, BbI3bIBaIO M3MeHeHre mapaMeTpos h,
u hy, 4TO MOTJIO OBITH CBSI3AHO C OKUCJIEHUEM JIUTTHJT-
Horo 6uciiost. B 06pasiie ocraBaioch b 28% auc-
KOIIUTOB, OCTaJIbHBIE KJIETKU ObLIN TIPEICTABIECHBI
sxunonuramu 11%, cromaroumramu 55%, 1 IJI0CKU-
mu apurporutamu. CaCl, o6pasosbiBan 80% axuHO-
1utoB (20% IMCKOIMTOB)M CYIIECTBEHHO W3MEHSLT
skecTRoCTh MeMOpanbr. Dypocemust BoisbiBas y 90%
HAOJI0/IaeMBIX KJIETOK XapaKTepPHbIE KOHIIEHTPHUe-
ckre cTpykTypsl ¢ nepuogom 80—200 HM Ha 1O-
BepxHocTH. [Ipu 3TOM cooTHOIIEHHE h TapamMeTpoB
Ha CBOOOJHBIX ydYacTKaX MeMOpaHbl He H3MEHsI-
Joch. Bepamamus Bbi3biBasl Tonorpaduueckue je-
(dhexTpl B Bujie TIyOOKUX BIAJAUH C XapaKTEPHBIM
pasmepom 500—1000 um. CoorHomenue h mapa-
METPOB Ha CBOOOJHBIX YUaCTKaX MeMOPAHBI He U3-
Mensiioch. [lokaszano, 4To i1 BCeX YKA3aHHBIX
BBIIIlE AreHTOB MepdTOpaH MNPAKTUYECKH MOJ-
HOCTBIO BOCCTAHABJINBAJ HAHOCTPYKTYPY MEMOPaH.

Oco0blii UHTEpEC BBI3BAJIO siBJIEHIE 0Opa3oBa-
HUST 36PHOBBIX JIOMEHOB Ha TOBEPXHOCTH MeMOpaH
npu jeficTBun reMuHa. Takue oOpa3soBaHUsT ObLIN
[OKa3aHbl BIepBble. V3ydeHo BiusHUE TeMHUHA Ha
criektpuH u 6esiok mosiocet 4.1, TIporent 4.1R (4.1R)
SBJISIETCST MHOTO(MYHKIIMOHAIbHBIM KOMIIOHEHTOM
MeMOpaHbl KPAaCHBIX KJaeToK. OH 00pasyeT KOMILIEKC
C AKTUHOM ¥ CIIEKTPUHOM, KOTOPBIU OIpe/IesisieT y3-
JIOBBIE TIEPEXO/IbI MEMOPAHHO-CKEJIETHOU ceTu. 3a
CUET MMOKAa3aHHBIX MTOBPEXKICHUN, MeMOpaHa BMECTE €
MIPOTEMHOBBIM KOMILIEKCOM 4.1 JIOKATBHO OITyCKaeT-
Cs1, @ HA TIOBEPXHOCTU OCTAIOTCST AHKUPUHOBbIE KOM-
mieKcenl. TakuM 00pa3oM, Ha TIOBEPXHOCTH MeMOpa-
Hbl BO3HUKAIOT 3€PHUCTBIE TOMOJIOTHYECKHUE jedeK-
Thl. Ha u300paskeHUU OHU TMPEACTABJIEHLI B BUJE
KpacHbIX Bepiinh 3eped. COrylacHO 9TOMY MeXaHU3-
MY PACCTOSTHUE MEXK/LY 3ePHAMU JIOJIKHO OBITH OKOJIO
200 1M, yTO ¥ HAGIIOJANIOCH B 9KcIepuMeHTax. [Jan-
HOE sIBJIeHUe MOJIyYI/IO HA3BAHUE «BHYTPEHHSIST Be-
BUKY SIS

B HUIMOP B akcriepriMenTe 1 KJIMHUKE JIOKA3AHbI
OPraHOIPOTEKTUBHbIE CBOWCTA WHTASIIIMOHHOTO aHe-
creruka ceBodmopana (B. B. Jluxsantes). B axcniepu-
MEeHTe JIOKA3aHO, YTO MHTAJISIINS ceBO(IypaHa B 103e 2
MUHHMAJIbHBIE aJibBeossApHble KoHTeHTparmn (MAK)
HPUBOJIUT K TIOBBIEHNIO cofepskanust ocdo-ICK-34
ua 200% B romoreHaTax rosioBHOro Mozra u Ha 160% B
roMoreHate MUOKapza Kpbic. Bezere mporodosa-iu-
Iypo B /103€ 5 MI/KT 32 15 MUHYT 10 MOJIETMPOBAHLIST
aHecteTnyeckoro mnpekonauiinonuposanus (AIIK)
TMOJTHOCTBIO HUBEJMPYeET YKazaHHbIH adekT ceBodury-
pana. Pesepcust Giioka ATIK Hactymaer uepes 40 MuHyT
TocJie BBEZICHUS 1Tporiohodia.

CeBodopan Takke mposBIsieT 3G deKTh aHe-
CTETUYECKOTO MPEKOHAUIMOHUPOBAHIS: TIPU MOJIe-

tissue oxygen extraction (by 1.3 times) and its con-
sumption (by 2.2 times), reduces disruptions in the
blood coagulation system and the severity of endot-
helial damage (the von Willebrand factor activity
decreases 1.4 times), reduces the duration of coma in
patients by 6.5 days, and the lethality by 20.9% com-
pared with baseline therapy. The experiment revea-
led components of the Perftoranum mechanism as
pronounced anti-edematous, anti-inflammatory and
wound-healing effect. It has been proved that in pa-
tients with chronic hypoxic lesions of lower limbs
Perftoranum increases systemic and local blood flow
by 1.5—2.7 times, reduces peripheral resistance of
blood vessels and improves blood filling in the affec-
ted area by a factor of 2 without causing the syndro-
me of «tissue robbing».

Since 1963 the Institute has been providing vo-
cational training through the clinical residency and
postgraduate school in anesthesiology and intensive
care, and pathological physiology.

Since 2005 the Institute has been publishing
the General Reanimatology Journal, which is focu-
sed on research and practice, is peer reviewed and li-
sted by the Higher Attestation Commission of Rus-
sia as one of the journals recommended for the publi-
cation of the main results of dissertations for the aca-
demic degree of Doctor or Candidate of Science.
Since 2015 the Journal is included in the Scopus da-
tabase.

Since 2001 there is a Dissertation Board /I
001.051.01 in the V. A. Negovsky Research Institute
of General Reanimatology for the defense of disserta-
tions for the Candidate and Doctoral degrees in
Anesthesiology and Resuscitation and Pathological
Physiology, Medical Sciences.

The V. A. Negovsky Research Institute of Gene-
ral Reanimatology, Federal Research and Clinical
Center of Intensive Care Medicine and Rehabilitolo-
gy, works in cooperation with the European Resusci-
tation Council. The National Council for Resuscita-
tion is a full member of the European Resuscitation
Council and its exclusive representative in the Rus-
sian Federation. The National Resuscitation Council
was established in 2004 to unite the scientific and
practical potential of regions of the Russian Federa-
tion in the field of anaesthesiology and resuscitation,
to analyze the accumulated experience, to create uni-
fied training programs for first aid and cardiopulmo-
nary resuscitation, and to provide unified methods
that meet international standards. The National Co-
uncil for Resuscitation has been conducting certified
courses of the European Resuscitation Council since
2008: over 100 instructors and more than 5,000 ex-
perts have been trained.

The academic results of the Institute over the
past 10 years are demonstrated by 44 monographs, 101
textbooks and manuals, 74 guidelines and instructions,
3,665 papers and proceedings (of which 547 were pu-
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JINPOBAHUM KJIMHUYECKOW CMEPTH aHECTETHYECKOe
MPEKOHIUITMOHUPOBAHNE CeBO(IIIOPAHOM TT03BO-
JIZeT TOBBICUTH <«BBIKMBAEMOCTH» HEHPOHOB BOJIO-
koH IlypkuHbe Mo3zkeuka Ha 8,8%, MHpPaMUIHBIX
uetiponos nosst CA1l runmoxamiia na 25,3% u 1moJist
CA4 runmoxamia Ha 14,2%.

B kiMHUYECKOM MCCIIEIOBAHUM JIOKA3aHO, YTO
B 00III€el TOmyJisAiiuu OOJIBHBIX He BBISIBIEHO BJIUSI-
HUST BBIOOPA METO/Ia AHECTE3MH HA YaCTOTY IU30/[0B
UIIeMUH MUOKAP/Ia; TOBBIIICHIE YPOBHS TPOITOHMHA
T; rociuTasbHyI0 U TOMOBYIO JETATBHOCTD. Y TAIlN-
€HTOB ¢ 11epeOPO-BACKYJISPHON HEIOCTATOYHOCTHIO
WHTIAIIMOHHASA aHeCcTe3us ceBOMIOpaHOM CHUKA-
€T PUCK PAa3BUTHUA MTOCJIEONEPAIIMOHHOTO lenpus. B
MOJITPYTITIE TIAIIMEHTOB € BBICOKUM PUCKOM Pa3BUTHSA
KapJMaJIbHbIX OCJIOXKHEHWH Y TMAIlMEHTOB C WHTAJIS-
IIMOHHOU METOIUKOI aHecTe3un ceBO(hJIIOPAHOM Iie-
puotiepalinoHHas uiieMus perucrpupyerca B 1,9
pasa peske, a TPAH3UTOPHOE MOBBIIIIEHUE YPOBHS TPO-
nounHa T B ocsieonepalinoHHOM niepuojie B 2,3 pasa
pesKe 1Mo CPABHEHUIO C TPYIIION GONBHBIX, AHECTE3HIO
KOTOPBIM TTPOBOJIAJIN TI0 METO/ITUKE TOTATBHON BHYT-
pUBEHHOI aHecTe3nu. BiusHue MeToja aHecTe3uu
Ha YaCTOTY U3YYEHHBIX MEPUOTICPAITMOHHBIX OCIOXK-
HEHUU U JIETATBHOCTH He 0OHAPYIKEHO.

lokazaHo, 4TO IPU XUPYPruyeckoil Koppek-
[[UU KOPOHAPHOTO KPOBOTOKA y GOJBHBIX Pas3ind-
HBIMU (HOPMaMU HIIEMUYECKONU OOJIE3HU Ccepiia
(IBC) nauboJiee MPUEMJIEMBIM CJIEAYET CYUTATH
BApUAHT WHTAJIAIMOHHON aHecTe3neil ceBodJiopa-
HoM (710 1,2 MAK) ¢ ycusienunemM aHaibreTH4eCKoro
KOMIIOHeHTa (deHTaHmgoM. Takasg MeTonuKa sB-
Jisiercst HanboJiee YHUBEPCATBHOW JIJIST TTOIABJISIIO-
1ero GOJIBIIUHCTBA KAMHUYECKUX CUTYAIMil, D1u-
JypaJibHas aHecTe3Wsi B KapAUOXUPYPTUU HMMeeT
pan orpanmdyenuii. He ciemyeT ucrosib3oBaTh MaH-
HBII MeTOJ[ IIPU IOpa)KeHWHM CTBOJIA JIEBOW KOPO-
HApHOI apTepuu, 3HAYUTEITHHOM HAPYIIEHUH KOHT-
PaKkTUIbHOM (yHKIIMN MuoKap/a ((dhpakius u3rHa-
Hust Metee 40%) y GOJIbHBIX, OTIEPUPYEMBIX B 9KC-
TPEHHOM M HEOTJIOXKHOM TOpsA/Ke Ha oHe TTpreMa
AHTUArPETaHTOB U TPOBEACHUS AHTUKOATYJISHTON
Tepanuu. B ciyyae ucCrosnb30BaHUsI BBICOKOH IPO-
JUIEHHO SIUAYpasbHOIl OI0Ka/bl, KaTeTepU3aInio
AMUYPAJIBLHOTO TPOCTPAHCTBA CJIEYET BBITOTHATD
HaKaHyHEe OIeparuu ¢ 1eJbl0 MUHUMHU3AINU PUCKA
00pa3oBaHMs SMUAYPAIHHON TeMaToOMbl. JlaHHbBII
METO/[ MOKHO CUUTATH METOZOM BBIGOPA IIPU OTIepa-
usAxX 6e3 UCKYCCTBEHHOTO KPOBOOOPAIIEHIS HA pa-
6otatomem cepjie. OniepaniioHHast TeMOIUIIIOHS
stBJIsieTcst 3 (EKTUBHBIM CIIOCOGOM KPOBOCHEpEKe-
HUS U CHWKEHUS PHUCKOB TeMOTPaHC(Y3MOHHBIX
ocJokHeHuil. Vcrosb3oBanue B IepuoliepaloH-
HOM mepuojie nepdropana y OGOJBHBIX ¢ HU3KOI
KUCTIOPOJTHON €MKOCTBbI0O KPOBU TO3BOJISET OIITH-
MHU3UPOBATh TPAHCIOPT KUCJIOPOJA U CHOCOOCTBO-
BaTh OJIATOIPUSATHOMY TEUEHUIO MTOCJIEOTEPAINOH-
HOTO MepUo/a.

blished abroad), 74 copyright certificates for inven-
tions and patents, and in 97 dissertations including 16
doctoral theses. Scientific works of the Institute are
presented in two editions of a bibliographic index, as
well as in twelve volumes of a collection of scientific
papers.

In 1952 the Laboratory employees were awar-
ded the State (Stalin) Prize of the USSR. In 1970
a group of scientists at the Laboratory were awar-
ded the USSR State Prize for a series of works on
electropulse therapy. V. V. Moroz, a Corresponding
Member of the RAS, was awarded the RF Govern-
ment Prize for fundamental research in the field of
medicine The creation of perfluorocarbon media
for the control of the vital activity of cells, organs
and the body. In 2002 the Minister of Health of the
Russian Federation awarded him the diploma of
the first national award to the best doctors of Rus-
sia Prizvanye (Vocational Calling). In 2011 a
group of scientists in the Institute (V. V. Moroz, a
Corresponding Member of the Russian Academy of
Medical Sciences, the head of the project, G. A.
Ryabov, an academician of RAMS, A. M. Golubey,
Professor, Yu. A. Churlyaev, Professor, A. V. Vla-
senko, Candidate of Medical Sciences) were awar-
ded the 2010 RF Government Prize in Science and
Technology for improving the efficiency of diagnosis
and treatment of Acute Respiratory Distress Synd-
rome (ARDS) based on the development and imple-
mentation of cutting-edge medical technology.

In 2017 the scientific staff of the Institute
(A. N. Kuzovlev, A. Yu. Bedova, V. A. Sergunova)
became laureates of the Moscow Government
Prize for young scientists in the year 2016 for
their scientific research «Increasing the efficacy
of diagnosis and treatment of infectious complica-
tions of critical conditions on the basis of the de-
velopment and implementation of latest technolo-
gies.» A number of the Institute's employees have
been awarded the Presidential Scholarship, as
well as other Russian and international awards.

The Institute will continue clinical and experi-
mental studies of the mechanisms of development of
critical conditions at the molecular, cellular, organ
and organism levels, as well as the study of new met-
hods for diagnosis and treatment of critical, terminal
and postresuscitative conditions.

Recived 01.08.17

[IpoBezetbl 9KCIIEPUMEHTATIbHBIE U KJIUHIYE-
CKHe HCCJIENI0BAHUS OTE€UYeCTBEHHOTO mepdTopyriie-
poaHoro npernapara nepdropan (B. B. Mopo3). /loka-
3aH0, 4TO nepdTopaH IpU BHYTPUBEHHOM BBeIEHUHN
naxe B MaJibix 03ax (1,5—2,5 Mur/Kr Macchl) HOpMa-
JIIBYET CTPYKTYPY MeMOPaH SPUTPOIIUTOB, YMEHbIIA-
€T aKTUBHOCTb MEPEKUCHOrO OKUCJIEHUS JIUIHUIOB B
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MeMOpaHaX SPUTPOIUTOB MO CPaBHEHUIO ¢ Ga30BOI
tepareid B 1,6—3,2 paza (IIMTOIPOTEKTOPHOE JIeii-
CTBHE), YBEJIUIMBACT UHIECKC TKAHEBOH JKCTPAKIIAN
kucsopoga (B 1,3 pasa) u ero norpebienue (B 2,2
pasa), yMeHbIIAeT HAPYIICHUS B CBEPTHIBAIONICH CH-
cTeMe KPOBU W TSKECTh MOBPEKICHUS HIOTEIUS
(akTuBHOCTH (hakTOpa Busebpanaa cumskaercs B 1,4
pasa), YMEHBIIAET [JIUTEIBHOCTb KOMATO3HOTO CO-
CTOSTHUS y OOJIbHBIX Ha 6,5 CYTOK, a JIETAIbHOCTD — Ha
20,9% 1o cpaBHenuio ¢ 6a3oBoii Tepanueil. Komio-
HEHTAMU MeXaHU3Ma JIeCcTBUA ephToOpaHa ABISCTCS
BBIPAKEHHOE MPOTUBOOTEYHOE, MPOTUBOBOCIIAJN-
TEJIbHOE M PAHO3AKUBJIAIONIEE JICHCTBUE, BbISBJICH-
Hble B aKcrepumenre. J[oKazaHo, 4TO y OOJIGHBIX €
XPOHUYECKUM TMIIOKCUYECKUM TTOPAKEHUEM HIKHUX
KOHEYHOCTel nepdTopaH yBeJUUNBACT CUCTEMHBIN U
MECTHBII KPOBOTOK B 1,5—2,7 pasa, cumskaer nepude-
PUYECKOE COMTPOTHUBIIEHUE COCY/IOB M YIydaeT KpoBe-
HATIOJTHEHUE B 30He TIOPAKEHMS B 2 pa3a, He BbI3bIBAs
CHH/IPOMaA «OOKPA/IbIBAHUS TKAHETT».

C 1963 1. UHCTUTYT OCYIIECTBISAET MOITOTOBKY
KaJ[pOB Yepe3 KIMHNIECKYIO OPIMHATYPY U aclIUpaH-
TYpY IO CHENMATBHOCTU « AHECTE3MOIOTHS W PEaH!-
MatoJiorusi» u «Ilatosorndeckas dhusnosnoruss.

C 2005 r. MUucrutyt usgaer pereHsupyembiit
HAay4YHO-TIpakTuIecKuii sxypran «O0Ias peanuma-
TOJIOTUS», BKTIoueHHbIN B [lepeyens BAK nepuomm-
YeCKUX HAYYHBIX U HAYYHO-TEXHUUECKUX W3/IaHUM,
BhIIycKaeMbIXx B Poccuiickoit Mexpepanym, B KOTO-
PBIX PEKOMEH/IYETCST ITYOJIUKAIIMSI OCHOBHBIX PE3YJIb-
TAaTOB AMCCEPTAINNl HA COMCKAHWE YUYEeHOU CTeleHU
min Kauaugata Hayk. C 2015 1. KypHaa BXOIUT B
MEKYHAPOJHYI0 WH(MOPMAIHOHHYI0 0a3y JaHHBIX
«Scopus».

C 2001 r. 8 HNU o6r1iieil peaHUMaTOJIOTHH UM.
B. A. HeroBckoro (hbyHKITMOHUPYET IUCCEPTAITUOH-
uorit coer /1 001.051.01 mo 3amuTe quccepraruii Ha
COUCKAHWE YYEHOH CTENeHM JOKTOpa M KaHAuIaTa
HAYK T10 CHEIUATbHOCTH « AHECTE3MOJIOTHS U PEaH!-
MmatoJiorust u «Ilaromornyeckas husnosorusg» — me-
JIUIITHCKYE HAYKH.

HIWMU o6ueii peanumatosnorun um. B. A. He-
roBckoro MHKIL PP corpynauuaer ¢ Epormeii-
cknum Cosetom 1o peanumaiuu (European Resusci-
tation Council). HarinoHaibHBIN COBET 1O peaHnMa-
UK SIBJISIETCST TTOJTHOIIPABHBIM 4JieHOM EBporieii-
CKOTO COBETA 10 PEAHUMAIINHU U €TO dKCKJIIO3UBHBIM
npencrasuteneM B Poccuiickoit Dexepannu. Ha-
[UOHAJIBHBIN COBET 10 PeaHUMAI[UU ObLI CO3/aH B
2004 1. g oObeauHEHUs HAy4YHO-IIPAKTUYECKOTO
nmoteHnuana pernonos Poccuiickoit Meepanyn B
06JIACTU AHECTE3UOJIOTHU-PEAHINMATOJIOTHN, AHAIN3a
HAKOTJICHHOTO OIIBITA, CO3[[AHUS €JMHBIX TPOrPAMM
06yUeHUsT METO/IaM TIEPBOIT TIOMOIIU U CePIeTHO-JIe-
TOYHOW peaHnMaIyu, YHU(DUIMPOBAHHBIX METOMHK,
COOTBETCTBYIONIMX MEKIYHAPOIHBIM TPEOOBAHUSIM.
HanmonanbabiM coBetoM 110 peannmaiiuu ¢ 2008 r.
MPOBOJATCS cepThudUKamontbie Kypcbl EBporeii-

CKOTO COBETa 110 PeaHUMAIliH, TIOJrOTOBJIEHO (oJiee
100 uHCcTpyKTOPOB, 00y4YeHO Gosiee 5000 yeoBEK.

PesynbraThl Hay4yHOI fesaTenbHocTH HCTHTY-
Ta 3a nocyennue 10 set oTpaxkensl B 44 MOHOTpa-
dustx; 101 yuebGHUKAX U TTOCOOUSIX; 74 METOAUIECKIX
PEKOMEHIAITNSAX U MHCTPYKINSX; 3665 cTaThsIX 1 Te-
3Hcax, U3 KOTOPbIX 547 usanbl 3a pybexrom; 74 aB-
TOPCKUX CBUJIETEIHCTBAX HA M300PETEHUST U MATEH-
tax; 97 auccepranusx, B ToMm uncie 18 10KTOpcKux.
Hayunbie paboTsl THCTUTYTA OTPAsKEHBI B TPEX U3~
HMaHusx OubmorpaduIecKoro yKasaresist, a TAakKe B
12 ToMax Hay4YHBIX TPY/IOB.

B 1952 r. paborst B. A. HeroBckoro u coTpyji-
HUKOB JIADOPATOPUHU YAOCTOEHBI [0CyapCcTBEHHOM
(Cranunckoit) Ipemun CCCP. B 1970 r. 3a nuxa
paboT 10 IEKTPOUMITYIbCHON TEPANTUH IPYIIIA yue-
HbIX Jlaboparopuu Oblia ypoctoena [ocymapeTBeH-
noit npemun CCCP. 3a npoBenenue hyHaaMeHTab-
HBIX HcceoBaHuil B obOsactu Meaunuabl «Cosa-
HUe 1ep(TOpyTJIEepPOHBIX Cpejl I YIPaBICHUSA
JKU3HENESATETHHOCTBIO KJIETOK, OPraHOB M OpPTraHn3-
Ma» (1999 r.) unen-xkoppecnongent PAH
B.B.Mopos narpaxzaen IIpemueii IIpaBuresnbcrsa
P®, a B 2002 r. Munuctp 3xpaBooxpanenusi Poc-
cutickoit Meneparu Bpyuus emy auiiom llepsoii
HamumonanpHoit [Ipemun sgyummm Bpadam Poccun
«ITpusBanue». B 2011 r. corpyanuku MHcTuTyTa
(unen-koppecnonzienT PAMH B. B. Mopos — pyko-
BoauTeab paborel, akageMmuk PAMH T. A. Psa6os,
npodeccop A. M. Tonybes, mpodeccop 10. A. Hyp-
asdet, k. M. H. A. B. Biacenko, mpodeccop Apnees
C. H., akagemuk PAMH Yyuanun A. I, npocdec-
cop AuekceeB B. I, mpodeccop Axosnes B. H.,,
npodeccop Jlmsanos I'. A.) moayunmm [Ipemuio
[IpaButenncTBa Poccuiickoit Mepeparium 2010 1. B
00JTacTu HAyKM M TEXHUKHU <«3a MOBbIICHNE 3(-
(extuBnoctu auarnoctuku u jedenus OPJIC na
OCHOBe Pa3pabOTKU U BHEIPEHUS HOBEUIITNX MEIH-
UHCKUX TEXHOJJOTUUI».

B 2017 r. nayuynbie cotpyanuku MHcTUTyTa
A. H. Kysosznes, A. 10. benoBa, B. A. Ceprynosa
crasm naypeatamu [Ipemun [TpaBurenbctBa MockBbI
MOJIo/ibIM yueHbiM 32 2016 1. 32 HayuHOe uccJiesoBa-
nue «Ilosbinenne ahekTHBHOCTU AUATHOCTUKHU U
JiedeHUst TH(MEKIIMOHHBIX OCTIOKHEHNI KPUTHUECKUX
COCTOSTHUII Ha OCHOBe Pa3pabOTKK W BHEJPEHUST HO-
BEUINX TeXHOJIOTui». Py corpyinnkos MHcTuTyTa
narpaxzenbl Crunengueit [Ipesusenra Poccuiickoii
Denepaiiun, a TAKKE NHBIMI POCCUIICKUMU U MEK]LY -
HAPOHBIMU HATPAJIAMU.

B WHcruryre OyayT TPOAOJIKEHBI KJIWHIYE-
CKUe€ U 9KCIIEPUMEHTAIbHBIE NCCIIEI0BAHUS MEXaHU3-
MOB Pa3BUTUA KPUTUYECKUX COCTOSTHUI HA MOJIEKY-
JIAPHOM, KJIETOYHOM, OPTAaHHOM WM OPraHM3MEHHOM
VPOBHSIX, & TAKXKe U3YUeHUE HOBBIX METO/IOB JIMArHO-
CTUKU U JICUCHUS] KPUTUIECKUX, TEPMUHATBHBIX U 110-
CTPEAHNMAIIMOHHBIX COCTOSHUIA.

INocrynuna 01.08.17
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