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KHWPHUILI (JoKTOPJIHMK qHCCEPTANUACHHUHT AHHOTAIUSICH)

Juccepranmuss MAaB3yCHHUHT 10J13ap0Juru Ba 3apyparu. bou cysru Ba mus
mUKacTiaapu OyTyH JyHEAA >KaMoarT CalOMATJIMTMHU CaKJIAIIHUHT  KUAJIUN
MyaMMOJIapH/IaH XucoOnaHaau. Yoy MyaMMo Y36eKkucTon Pecrybimkacuma axoo,
aliHUKCA, €I aX0JIM YpTacuaaru }"IJIHMl Ba Xa€TH cakad KoJuHraH OemMopiapaa y30K
MyJJIaTJId HOTMPOHJMKHHUHI acocuii cabaGumnapujgaH Oumpu caHamamu’. In vitro
TUCTOJIOTUK VpraHwirasja OoIll Cysrd Ba MUs IIMKAcTiIapuaa Oomr Mus V3ak
Ty3WJIMaJapUHUHT kapoxaTu 81%raua eragu. bByHpmail »xapoxarinapHuHr 66%
KaCaJUIMKHUHT HOXYII OKHOaTiaapu (YiIuUM, OFUp HOTHPOHIIMK)ra OIH0 KeIaau.

Orup Oomr cysTw Ba MHS IIMKACTIapuaa OO MUSHHUHT OMpJIaMYH >KapOXaTH
IIMKACT TMaWTHUJa fo3ara KeJaJuraH KEHTalMIl, Y3WIWIL, 4YY3WIull XHCcOoOura
HEWpOHJIap, TJIUS Ba KOH TOMUPJIAPUHUHT MEXAHUK IIMKACTH KYPUHUIIUIA HAMOEH
oynaau. YOy sxapaéniap aBxk OJyBUH JICTIPECCUs, HOHJIAp IucOanaHCH, Ky3raTyBun
HEUPOTPAHCMUTTEPIIAPHUHT AXKPATUIITN, MUTOXOHApUaap GaoUATUHUHT Oy3WITUIIIH,
SUUTUFJIAHUIT Ba UMMYH >Kapa€HJIapHUHT (haosulallyBy KYPUHUIIAIATH OMOKUMEBHA,
MeTa0OJIMK Ba (PU3MONOTHK V3rapulUlapHU Y3 HYUTa OJYBYM UKKUJIAMYH
1aTo(pU3MOIOTUK KAacKaap yuyH iy ound Oepamu’.

Ymby BakTra JMHAMUK CE3TUP KUIAUNA X0JaT/Aa TUIIOTEPMUS TypJIU MaTOJIOTUK
*Kapa€Hiiapra HucOaTaH XMMOSI caMapacura 3ra. Y OolIll Cysrd Ba MUS IIMKACTIapUHU
JaBOJIALIA SIHTY KT MMKOHHUSTIA 5Ta HEHPOIPOEKTHB CTpaTerus XUcoomanaau®.

bomr cysru Ba Mus mukacTiapu OuiaH OOFIMK Xa€TUH MYyXHUM MapKasziap
XKoMnalmran y3ak Ty3WIMaJapUHUHT KapoXaTuja dHI KaM KaM4WJIMKIapra sra Ba
HEUPOMPOTEKIIUSI CAMapaCUHU OIIUPUIII UMKOHUHHU OEpyBUM OOIII MUSIHU MaXaJUIdi
COBUTHUILITA OaFuIUIAHTaH KJIWHUK TaAKUKOTJIAp ajnaduérinapia JAespiau Kam
éputmirad. Yekka kacajlixoHajapjaa, rocnuTaiu3aiusradya Oynran masp (Te3 €paam
MalluHACH )1a KYJJTAaHWIHMIIA MyMKHUH OYJran OyHJal ycysuiap MaBxKy/1 dMac.

CoBuTyBuYM KaJIoOK, €kanap €paamuaa OOl MHUSHU COBUTHIN >KapaéHUIa YHU
TepMOKapTUpJIaIl Oyiinya MaBxKyJ aipuM TaJAKUKOTIap NIYHJAH Jajionar OepauKH,
Xap JOMM XaM V3aK Ty3WIMajJapyuHU TYJIUK COBUIIU OWJIaH MUSHUHT OHp TEKHC
TUMIOTEPMUSICUTa SPUIITUIIT MyMKHH 3Mac.

V36exucron Pecny6nukacu Ilpesumentuauar 2011 imn 28 Hosbpaaru
«COFNIMKHU cakiall TU3UMUHM UCIIOX KWIMIIHU SHaJa YyKypJallTHPUII dopaniapu
xakuaa»ru NelIl1-1652-con kapopuaa Kapopuaa Oenruianral BaudanapHu MyaisH
napaxaja amajra OlMpHUIITra Ma3Kyp IUCCEPTALUs TAIKUKOTH XU3MAT KUJIaIu.

TagkKuKOTHUHT pecny0jnka (aH Ba TEXHOJOTUSJIAPU PHBOKJIAHUIIH
YCTYBOP HyHAIMILIAPUTa OOFIMKIUTUA. Maskyp auccepraius pecnyosmka ¢paH Ba
TEXHOJIOTUSJIADY PUBOXKJIAHUIIIMHUHT KyWHUJIAard YCTYBOp WYHAIUILJIapUra MOC
paBumga Oaxapunran: JUTHA-9 «Opam  kacammukiaapuHu — NpodUiIaKTHKA,
JMArHOCTHKA, JaBOJIAI Ba peabiuTalvs KUJIUITHUHT SHTH TEXHOJOTUSsIIApHU UIab

1 Kapues I'M. Ba xammyau., 2000; Akmanos A.C. Ba xammyai., 2003; Aakos B.E. Ba xammyau., 2015; Cabupos .M.
Ba xammyad., 2011; Kynnames K.A., 2012
2 Kapues I'.M. c coast., 2014; Kyngames K.A., 2012
3 Chen L. et al., 2015; Schwarzmaier S.M. et al., 2014; Yu C. et al., 2015
4 Kabadi V.S. etal., 2014
5



YUKUIID.
JAuccepranust MaB3ycH Oyiinya XOpMKNH WIMHNA TAAKUKOTIAP IIAPXH.
Kpanuonepebpan runoTepMUsHUHT HOMHBA3UB yCyJUlapu OWiIaH Ouprajivkiaa

0ol MUSI aCOCMHU Ha30¢hapuHTeall COBUTHIN YCYJIMHU HUIILIA0 YUKHII Ba aMalueéTra

TATOUK ATUII WYIIM OPKaIM Y3aK Ty3WJIMaJlapH >KapoXaTu OusiaH ofup OOII CysiTH Ba

MUs HIMKacTIapuIa HEHPONPOTEKIUs Ba  JIaBOJIall HaTHXKaJTapUHU

oNTUMAJUIAIITUPHIN OViinya TyHEHUHT €TaKYd WIMHUM MapKaszJiapd Ba OJIMH TabIUM

Myaccacaigapuna, xxymiagas, Kings National Hospital & Medical Centre of Pain from

London (Anrmms), National University of Singapur, National Centre of Oncology

(Kanyowuii Kopest), Medical Centre of University Pittsburg (AKII), MaccauyceTcHUHT

6om  rocnutamu  (AKIL), Fraiburgs  University Clinics  (I'epmanus),

NurepaucuuruinHap ofpuk knuHukacu (I'epManus), YnmncanaHUHT YHHUBEPCHTET

Kmunaukacu (IIsBenus), ACCYT Tub6uér mapkasu Ba orpuk kinHukacuaa (M3paumn)

KEHI' KAMPOBITY WIMHI-TaIKUKOTJIAp 0JIMO OOPHIMOK/IA.
boll MUSHUHT HOMHBAa3WB COBYTHUII YCYJUUIAPUHU CaMapaJoOpiUTUHU  OLIUPHII

f03acujiaH oaub OopuiiraH MIMHN-TAIKUKOTIAp HATWXKAcHUJa KEeWHWHTW Huuiapaa

KaxXOHJa KaTop WIMHI HaTwkKajgap OJIMHTaH, >KymulajaH: OOl MHUSl aCOCHUHU

HOMHBA3WB COBYTHII Makcaauaa OypyH #ynura ypHaTwiaauraH HeOymaiizep

apatwiran (Preliminary safety data in brain injured patients with RinoChill device);

oJamiiap/la TU3UMJIM COBYTHUIIHUHI KJIMHUK HATWKalapu, acoparjiapu Ba
camapanopiuk napaxacu anukianran (UK four-centre study, European Brain Injury

Consortium core data survey, Prospective Observational Cohort Neurotrauma

(POCON), Austrian severe traumatic brain injury study); Oom cydaru Ba Musicu

KapoxXaTua MHBa3UB COBYTHUII yCyJIapuaaH OYaraH My3AeK CyB KyHHUITHUHT KIIMHUK

HaTIKaJlapy, acopatiiapd XaMmja caMmapaJopiivK gapaxkacu anukiadran (Italian

intensive care unit cohort, Trauma Brain Foundation, Preliminary safety data in brain

injured patients with RinoChill device); HOWHBa3MB MOPTATHB KMXYaM COBYTHIII

YCKyHAJIapUHU TPOQPIIAKTUK Makcaana Te3 TUOOWil €paam KypcaTulll Xu3MaTHaa

KYJUTAIIHUHT camapanopauruiu anukianrad (Traumatic Coma Data Bank).
byrynrn kynnma nynHéna Oom Mus ¥3aK Ty3WJIMAaJapUHUA COBYTHUII OpPKAJIH

mudoxoHaradya Oyiaran 00CKWYAa Ba MXTUCOCIAINITUPWITAH THOOUI Myaccacanapia

cuaTau MOMMINHY HEUPOTIPOTEKTUB EpJiaM KYpCaTHUIIl yCYJUTAPUHU UILIA0 YUKUIII,

HOMHBA3WB KpaHHWoIepeOpal COBYTHIN YycCyiuiapu Epaamuaa OO Mus y3aruHu

00CKMYMa-004YKMY COBYTHILIHM aHUKJIAIl KabW yCTyBOp HWVHanMILIapaa WIMHMA-

TaJIKUKOT UIJIapH 0JIM0 OOpUIMOKIA.

MyaMMOHMHI YPraHWIraHJuK Aapa;kacu. TepaneBTUK THUIOTEPMHUS Y30K
MyIJaTiId UIIeMus OWJIaH KEUyBYM OINEpaTUB aMaIuETH Oyiimdya KEHr KaMpOBJIH
WIMHA-TaAKUKoTIap YyTkaswiran (Lewis F.J., 1955; Sealy W.C. et al., 1958).
TepaneBTuk runorepmusara Ku3ukui 1980-ivmapHuHr 6onapuia Kyyanau, 4yHKA
HKCIIEPUMEHTANT TAJIKUKOTIAp YpTa €K UYyKyp THUIOTepMHUsSTa HUCOATaH FOMIIOK
runorepmus (32-35°C)amHr ads3amumknapra sramd ucOoTianraH. byryHru kyHnma
TEpaneBTHK TUIIOTEPMHUALA PEHECCaHC XojaTh pyu Oepmokna. Bynman Ttamkapw,
WHTEHCUB Tepanus OYIMMUHU Ha30paT WMKOHUSATIAPUHH SIXIIAJIAHUIIHN CYbHUN
COBUTHUIIIHUHT cajOuii OKUOATIApUHU OJITMHU OJIMI YUyH TYPJIM Ba3usTiaap Oyinda
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WUPUK KIMHUK TAAKUKOTIAp oiub Oopuin noms3apd 0ynubd xucodmanamu (Polderman
K.H. et al., 2009).

bomr cysru Ba mus mumkactu OwiiaH OeMopiiap MHUSICUHM PErHOHAp COBUTHII
YMYMHI TUIOTEPMUSIIaTU CHHTapU HEUPONIPOTEKTOPIIMK a(3aJUTMKIapura 3ra, JEKUH,
pPErroHap COBUTHUIILZIA YMYMHUI TUIIOTEPMHUSTa HUCOATaH callOMil TabCUp KaM, MUSIHU
COBUTHIII BaKTU KUCKa OY1n0, y apTa Heponporekiusiuu tTabmuniaiau (Christian E.
et al., 2008; Bramlett H.M. et al., 2012; Girisgin A.S. et al., 2015).

byrynru xyHpga, TepamneBTMK THMIOTEPMHUS KYJUIAHWIAIWTAH YCyJUlap Ba
TEparneBTUK TUIIOTEPMUSI WHUIMAIMAICHHA TabMHUHIOBYM Ba YHU YIUIa0 TypyBUd
acO00ap xuiaMa-xXmi1 Ba caMmapagopiuru oyiinya dapk kwiagu (Gaither J.B. et al.,
2015; Flynn L.M. et al., 2015; Nichol A. et al., 2015; Reis C. et al., 2015).

XaBo €KM CYIOKJIMK OWJIaH COBUTHII caMapaiu OVIMIIA y4yH KarTa TepH
Maiiionn Tanad KuiaumHaau, Oy Mypakka®d Ba Ky MEXHAaTHM Tajnald KUIyBYH
Kapaéuaup. luku COBUTHIL — MHBA3UB, KYTI MEXHAT Tajad KUITyBUM Ba KUMMAT OYI10
xucobnanagyu. ToMHp MUKW COBUTYBYM KaTeTepiapu KareTep OwiaH OOFIIUK
acopatJiapra MO Ba yJap siHa/la CHHUKOBJIMK OUJIaH TEKIIMPUIHUIIY J03UM. CybHUN
COBUTHII KaTTa caMapara »odra, JEeKHH Yy UXTUCOCHAITHUPUITaH KIUHUK
CTallMOHapJap/ia aMaira OMUPWINIIY Tanad >TiiMokaa. Mysznu (4°C) sputmanapHu
KyHHUI >KyJa Te3, caMapalld Ba OCOH aMajra OLIMPUJIaJNraH ycyid XHCOOJIaHaIU.
JlekuH, KaTrTa XamyKiu (M30TOHUK) CYIOKIMKHU KyWHII OFMp OOl CysirM Ba MUS
[IMKACTJIaHTaH 6eMopIiapaa OOl MUSTHIHT ITUIIN Ba YHIATH UIIEMHUK KapaSHIapHUHT
qyKypJanryBura oii0 kenaau. byHaaH tamkapu, Ma3kyp ycya KUCKa MYAJaTIHIIATH
Tydaiinu 6ouika ycyuiap Ouinad Oupra KyJUIaHWIHILA JO3UM.

Opmampna Oomr MUSHU CEJEKTUB COBHUTHIN XaHy3rada €YHMMHHHM TOIMAaraH
MacajnanapJaH oupu 0ynuo0, 601 MUt TEPMUK TeTEpOreH ab30aup. ber Ba OypyHHUHT
MIWUINK MapAacy 103ack MHS Ba KapOTH TYp Maccacura HucOaTaH XyJa XaM KHUUK
Oynnau. Ymoy yerapanap KMCKa MyAJ1aTiIM aJloKa, 1Ty )KyMia/laH, KOH OKUMH T€3JIUT1
IOKOpH OYJraH KapoTHI apTepus coxacuaa Kymmuiaaau. OnTuMan MUsi THIIOTEPMUSCH
YCYJIM Ba YHAAru XapOpaTHU HOMHBA3UB KAl KWIMIL, TUTIOTEPMUSIHUHT JJaBOMUUIIUTH
Ba UCUTHIL XYCYCHUSITIIapH, HYyTPUTUB ylUIad TypHIl Ba aHaJIrocenalus Macanajapu
MyaMMOJIMTA4Ya KOJIMOKAA.

JAuccepraunss MaB3yCMHHHI JUCCEPTAlUA 0a’KAPWIAETIaH OJIMI TabJIUM
MYACCACHHUHT MIIMMI-TAAKUKOT HIIapH OMJIaH OOFITHK/IUTH.

Tuo0uér Oyitnua naBnart nactypiapu Karopuaa 0ol Cyary Ba Musi IIMKACTIIApUTa
OarvIUIaHTaH  W3JaHUNIap  Joykapd Oynub  xucoOmanaau.  Jluccepranus
TaAKUKOTIapu «TubOuérma sHrM yCyn Ba TEXHOJOTHSUIAPHU  SIpaTUIN  Ba
MaBXXy/JIApUHU TaKOMUJUTAIITHPHUII aCOCHIA axOJu CaJOMaTIMTHHU MyXodasa
Ky JlaBnat wiMuii-rexauka nactypu aoupacuga (2011-2014 i1.i1.) Ba TolkeHT
THOOUET aKaJeMUSICHHUHT WIMHI-TAIKUKOT UIIJIApU pekacura MOC PaBHINA amalra
ommmpuirad. Jlagnat kaiiag pakamu 01.11.00156.

TagKUKOTHHMHI MaKcaJau — KpaHuolepeOpan TUIMOTEPMUSHUHT HOWHBA3HB
ycysuiapu OuiaH Oupranukaa 0omr MHusi aCOCHHM Hazo(hapHHrean COBUTHIL YCYJIUHU
UIUTa0 YMKUIIT Ba aMaauéTra TaTOMK THII WM OPKAIIH Y3aK Ty3uaMaiapu KapoxaTH



Owran orup OO CysSrd Ba MUS IIHUKACTIApUJA HEUPOMPOTEKIHS Ba JaBOJIAII
HaTWKaJIapUHU ONTUMAJIIAIITHPHUIIIAH HOOpaT.
benrunanran Makcaara SpUIIMII YYyH KyHHJard TAAKMKOT Basudaaapu

KYWWJITaH:
ofup Ooml cCysSru Ba MuUs NIMKacTJIapu XapakTtepu, Oom Mus ¥y3ak
TY3WIMAJIAPUHUHT KaAPOXATIAHUIIHN YACTOTACUHU aHUKJIAIL;

0ol MHUSHM HOWHBA3MB COBUTHIIMHUHT TYpJIU YyCY/UIApUHH OOII MM
XapOpaTHHH MAaCANUII TE€3JIUTH Ba MHTEHCUBIIMTUIa TABCUPUHN KUECUI TaKKOCIIALLL;

O6om Mus y3aK Ty3UMaJIapUHU HIIEMUSJAH XUMOS KWJIYBUYHM acCOCHHM ycCyl
cudatuna HazodapuHreal COBUTUIIM OWIaH OOl MHSHH HOWHBA3WB COBHUTHIIN
YCYJUHU YpraHulll Ba U0 YUKHIIL,

0Ol MHUSHUHT TYypiu Ty3WJIMajJapyuHU COBUTHUII XapakTEepH Ba Jdapa’kacUHU
aHUKJIAIl: TepMOKapTUpJaml OWIaH OOl MU KaTTa SIpUM IIapiiapu IYCTIOFUHHUHT
MHOPaKU3UI aypUKyJIsp TEPMOMETPUSCH Ba MHUKPOTYIKUHIU PaAHOTEPMOMETPUS
ycyJutapu EpamMuia aHUKJIAIIL;

OOLI MUSIHUHT KOH MBUILIY TU3UMHU, KUCJIOTa-aCOC MyBO3aHATH Ba TOMEOCTAa3HUHT
0oIlIKa KypcaTKWWIapy, >KyMJaJaH KOH Ba OpKa MUSl CYIOKJIMTHJArd JIaKTaT Ba
TJIF0K03a MUKJOPUTa TAbCUPUHU aHUKJIAII,

HazoapuHTean COBUTUIIY OWIaH OO MUSHA HOWHBA3WB COBUTHUIIMHU amalra
OIIMPUII YIyH Oa€HHOMA UIIA0 YUKUII Ba KIIMHUK aMaIu€Tra TaTOUK 3THILI,

uniad yukwiran 0aéHHoma acocuja OOl MUSIHU HOMHBA3UB COBUTHUIIIMHUHT
ONTHUMaJl  yCyJ/UlapW, YTKa3ull  MyJJaTJIapuHU, MCHUTHII  XapakTepu  Ba
XYCYCUSITIApUHM, OYIMIIM MYMKHH acopatrjap Ba YJapHUHT TPO(HUIaKTUKACUHU
aHUKJIAIT;

Hazo(hapuHTea] COBUTHUIIHU aMalira OUIUPHINIA KUCKAIATCHTIN aKyCTHK Y3aK
YaKUpPWITaH TMOTEHIMA/UIAp YCylM OujaH OOl MUSHUHT Y3aK Ty3WJIMalapuHU
(GyHKIIMOHAJ XOJIATUHHA aHUKJIAIIL;

yTKa3wiaérran OOl MUSHM HOWHBA3WB COBHUTHINNA MYOJIAKACUHUHT HOXYII
oMU cudaTria TATPOKHUHT PUBOMIIAHUII TE3-TE3IMTUHU OaxX0JIallr;

OFHUp OOIII CySITH Ba MUsI IIIMKACTHU OYJraH 6emMopap/ia HazopapuHreaa COBUTHIIH
Vrkazuiga JIOP-ab301apHUHT X0IaTHHU OaXoJal;

0ol MHUSHM HOWHBA3WB COBHUTHUILIHU VYTKa3WIlJa In VIVvO MyJbTHCIANC
KOMITbIOTEP-TOMOTpaUK TEKIIUPYBH, IIYHUHTIEK 1N Vitro YIMMAAaH CYHT Cy1-THOOMIA
MUKPOCKOIIMK TEKIIMPYB €EpAamMuaa y3aK Ty3WIMAJIAPUHUHT TATOJIOTOAHATOMUK
MaH3apacuHH aHUKJIAIIL;

OFHUp OOIII CySITM Ba MUSl LIMKACTH OYITran 6bemMopiap/a uepedpai KoMalaH YUK
MyaJaTiapu, apTepuan TUMOTEH3WsT Ba YOKAHUHT CYBHUWA  BEHTUJIALMSICH
JTABOMUMWINTYA, WHTCHCHB Tepamnusi OyiIuMHa, CTalMoHapaa OYIuIl Ba KOTHUTHUB
GYHKUMSUTADHUHT TUKJIAHUIINA MYIIaTIapUHI aHUKJIAII.

TanKuKOTHHHT 00bekTH OYVIMO OFHUp OOII CyArd Ba MUS IIMKACTH, KyMJIaJaH
OOl MUSHUHT ¥3aK Ty3WJIMaJapHH XapoxaTh OuiaaH acopaTiiaHTaH, IIyHUHTIEK
MapKa3uid TeHe3NIW XaB(uM TUIEepTEpMHUs aHUKIaHraH PecnyOnuka MIOMIMINHY
THOOUI €paM UMUK MapKa3u Ba TOMKEHT THOOUET akaIeMUsICU UHTECHCUB TEePaITHs
oynumura érkuzmiran 113 6emop xucobianaau.
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TankukoTHHHT npeaMeTH cudatuga 060l MUs, pecIUpaTOp Ba T€MOAMHAMUK
KypcaTkuuwiap, TUMIIAHUK Ba KYJITHOCTH TEPMOMETPUSCH, SJIEKTPOKApAUOrpaMMa,
OOII MHUSHUHI MYJBTUCIAIC KOMIIBIOTEP TOMOTpa(usICH, OpKa MHS CYIOKJINIH
0ocuMH, aKyCTUK YaKUPWITaH Y3aK NOTEHUUaIap, apTepual Ba BEHO3 KOH
HaMyHajapy Ba y3aK caTX{/Ja OJMHIaH OOII MUS MyHKTATH OJMHIaH.

TaakKukoTHHHT ycyanapu. TagkukoT naBoMuga yMyMUH KaOyjd KWIMHITaH
KJIMHUK, J1a0opaTop, OMOKMUMEBHM, KOMIIBIOTEP-TOMOIpauK, aKyCTUK, MOP(OIOTHK
Ba CTaTHCTHUK yCyJutapJaH QoiganaHuiIras.

TagKUKOTHUHT MJIMHI IHTHJIMTH Kyiugaruiapaad noopar:

Wik Oop OOl MUSHUHT y3aK Ty3WJIMaJapuHU HIIEMUSTAH XUMOS KUIUIIHUHT
acocuil ycynu cudaThaa COBUTUIIHUHT Ha3zogapuHreal KOMIIOHEHTH OuiaH 0ol
MUSHM HOWHBa3uB coBUTHIIM ycynu sipatwirad (Ilarenr PY Ne TAP 04985,
14.11.2012);

Wik Oop Ku€cuil acmekTAaa OOl MHUSHUM HOMHBAa3UB COBUTHUIIM TYypJu
YCYJUIApUHMHT OOl MHS XapOpaTWHU NacallMilyd Te3JMIdM, HWHTEHCUBIUIU Ba
PUBOKJIAHUILIUTA TACUPU aHUKJIAHTaH;

Oom MHS SpUM IIApJapu MYCTJIOFMHU TEPMOKAapTUpJall Ba HHPPAKU3UI
aypUKYJIIp TEPMOMETPHSICH OWJIaH MUKPOTYIKUHIM PagUOTEPMOMETPUS yCYIHUaa
0011 MUSI Ty Ty3WIMaJIapuHU COBUTHII XapaKTepH Ba Japakacu aHUKJIAHTaH;

WIK 6op ofup OOII CysArd Ba MUS LIMKACTIapUa, IIYHUHTJIEK YOy MaToJIOTrHsl
Owiran OeMopisiapra Ooul MUsi HOMHBA3UB COBHUTHILIM YTKa3WiIraHga Ooll Mus y3ak
Ty3UJIMalIapy )KapoXaTIAPUHUHT yUpallK Te€3-T€3IUTU UCOOTIIaHTaH;

niuiad yukuiarad OaéHHoMa acocuaa OOIll MHUSHH HOWHBA3UB COBUTHIIINA
VTKa3UIIHUHT ONTHUMaJl MyAJaTiapd YpraHWiraH, UCUTUII XapakTepu Ba
XyCycusiTIapH, ro3ara KelyBYM acopamiap Ba YJIapHUHT NPOPUIAKTUKACH
AHUKJIAHTaH;

WIK 60p OOl MUSIHU MaxaJlJIMi COBUTUIIIHUHT KOH UBUIIM CHUCTEMACH, KUCIIOTa-
acoc MyBO3aHaTH Ba TOMEOCTA3HUHT OOIIKA KYpCaTKUWIApUTra TabCUPU aHUKJIAHTaH;

nepedpan KoMaJaH YUKUII MyJJaTiapH, apTepuai TMIOTEH3Us Ba YIKAHUHT
CYbHUN BEHTUJISLIUACH JABOMUNINTY, THTCHCUB Teparus OyauMuaa OVIIHI Ba OFUP
00111 CysiTH Ba MUl ITUKACTH OYTan 6emopiap/ia 0011 MUSTHA HOMHBAa3UB COBUTHINIMHA
amMaira OHIMPHUIIJAa KOTHUTUB  (QYHKIMSUIADHUHT  TUKJIAHUIIM — MYyAJaTiapu
aHUKJIaHTaH.

TagKMKOTHUHI aMaJiMii HaTHKajJapu. boil MUSHM HOWHBAa3WB COBUTHUIIM
ycyiu  HadakaT ~ MUXTUCOCIAIUTUPWIraH  WUpUK  KIMHUKajdapaa,  Oalku
pecnyOIMKaMU3HUMHT YeKKa palloH KacajlxOHajapuja, roclnuTaau3almsrada oynran
JaBpja Ba Te3 THOOUi €paam MallMHAIapuaa KyJJIaHUITaH.

bour Mus y3ak Ty3uwiManapu xapoxaTH, ITYHUHTIEK MapKa3uid reHe3sd XaBQuiu
runeprepMus OuiaH acopaTiiaHraH Ofup OOl Cysrd Ba MHUS IIMKACTJIaHTaH
O6emopnapia Ooml MHUSHHM HOMHBA3WB COBUTHUIIM YTKA3UIIHUHT ONTUMAN YCYJIH
HazoapuHrean COBUTUINM OWJaH KYIIMITAaH Kajjia y3ard Ba Kapotun Oudypkanus
OPOSKUUACUHNA COBUTHUII OujaH Ooml MHSHM KYNKOMIIOHEHTIW (WJrapuaaH
OenruiaHraH THU3UMJA CyB IUPKYJISHUSCHHUHT MaKCHUMall TEe3JIUTrd OuiiaH)
COBUTHIIIAH HOOpar. bom Mus XapopaTWHU Kaij STUIIHUHT ONTUMANl YCYJIU
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WH(DPAKU3UIT aypUKYJIISIP TEPMOMETPUS, TAHA XAPOPATUHH — CUMOOIN EKM MHPAKU3UIT
KYJATHK OCTH TEPMOMETPUSICH OYIINO XucoOIaHaIu.

Orup Ool cydaru Ba Musl IIMKAcTJIaHTaH Oemopiapja 0ol MUSHA HOMHBA3UB
COBUTHUIIM YTKa3uIl JaBpuaa (Gu3uk ycywiap (dormald OwuiiaH Ypail, HCUTTHY
KYHUII)HU KYJUIall TUTPOK MpoduIakTUKach XucoOaHaau; OyHaa TUTPOKKA Kapiiu
yopaJlapHU KYMIAUTUPUII OMUJUIAPU IC-XYIIUHU YHYA MYKOTMAarad 3pKakK KMHCIIH €Il
Oemopiap, IIYHUHTJIEK COBUTHUIN 4YoOpajapyd KOMIUIEKCHAAa HazodapuHreant
KOMITOHEHTJINTY aHUKJIAHTaH.

bom MUSHM HOWHBAa3WB COBUTHIIHM amalira OLUMPHII KOMa XOJaTH Ba OIAMI
KOTHUTUB (DYHKUMSAJIAPHUHT THUKJIAHUIIN MYAIaTIapUHU 2 MapTa, OFup OOIII CysTy Ba
MUS IIUKACTU OYaran 6eMopiIapHU UHTEHCHUB Tepanusi Oyaumuaa Oyuin My aaTHHA
1,4 MapTa KMCKapUIIMHH TabMHUHJIArTaH. Ma3Kyp SIHTM JaBOJIalll YCYJIWHU TaTOUK
ATUII Hyau OujaH HOTUPOHJIMKHU KAMAUTHUPHUIIHUHT WKTHCOIUN caMapaiopiiuru
vinnura 171 944 017, 2 cyMHM TalIKWiI STraH.

TagkMKOT HATHXKAJIAPHUHT UIIOHWIWINIH OOBEKTUB KIMHHUK, YMyMKaOyI
KWJIMHTaH J1a0opaTop, OMOKUMEBUN, KOMIBIOTEP-TOMOTpadUK, aKyCTHK, MOP(POJIOTUK
Ba CTATHUCTUK TEKIIUPYB yCyJulapu OuIaH TacIUKJIaHAIH.

TaagKUKOT HATHKAJIAPUHUHI WJIMHHA Ba aMajJMd axaMuATH. bom MusHu
HOMHBA3UB COBUTHUIIM TYpJId YCYJUIAPUHUHT COBHUTHUIN XYCYCHUSITIIAPU YpPraHUJITaH.
bom Mus y3ak Ty3unMmanapu sKapoxXaTH, IIYHUHTJIEK MapKasvil TeHe3nu XaBQuiu
runeprepMus OuiaH acopaTyianraH oOfup Ooml Cysird Ba MuUsl IIMKacTJIaHTaH
O6emopapaa 001 MUSSHY HOMHBA3UB COBUTHUIN YTKa3UIlI OaéHHOMACH Takau( 3TUIITaH.
bour MusiHM HOMHBA3UB COBUTHUIIHU aMajira OLIMPHIL YUyH Ha30(apuHreas COBUTHUII
OwiaH KYMIWIraH Kajjia y3ard Ba KapoTu] Oudypkauus TPOEKIUSICUHU COBHUTHIL
yCcysu unuiad yukuirad. bynnai komOuHanus 601 MUSIHE Oapya cTaxJjiapuHu Oapya
TOMOH/JIaH COBMILIMHU TabMUHJIANAN: Ha30(apuHTreasl COBUTUII, OMpUHYM HaBOaTAa,
I0Opak-TOMUpIIAp, Hadac, SHIOKPUH OOIIKAPYB, IIYHUHIJEK TEPMOPETYIISAIUSI MapKa3H
JKOMIIAITaH TUMoTalaMyc Kabu Xa€Thii MyXUM MapKasjiap >KoilamraH MUsl acocH,
¥3aKk TY3wnMmanapra tabcup Kuiamu. Kamma y3aruHud coBUTHIN YOy >KapaéHra
UIIEeMHsI Ba KHUCJIOPOJ ETHIIMOBYMIIMIHMIA SHI CE3rUp OOl MUS SpUM LIapiapu
nycToruHN kanod stamu. Kapotua OudypkamussHu COBUTHII MUSHHUHT YYKYp
KaBaTJiapHia XapOpPaTHUHT MaCAUIINHU TAbMUHJIAWIN.

Ma3zkyp ycynl IIOHNUIMHMY €pAaM KYPCAaTHIIHUHT Typiau OOCKUWIapHIa,
AKyMJlaJlaH, TocuTan3anusaraya Oyiarad qaBpaa aMmaira OlMpUIAIIA MyMKHH.

TagKMKOT HATHKAJIAPUHUHI KOPUH KWIMHUIIM. TagKUKOT HaTHXKalapH
«BOII MUSHUHT HOMHBA3HB TUIIOTEPMHSCH YCYIH» Y30EKHCTOH HHTEIIEKTYal MYJIK
arenTiuru, Ne IAP 04985, 14.11.2012 #. wuxTupora mnaTeHT KypUHUIIUAA
PaCMUMJIAIITUPUIITAH;

0ol MUSHUHT HOWHBAa3MB (Ha30(apuHrean) TUINOTEPMUSICU YCYIU COFIMKHU
cakKJIall aMaJIMeTHUra TaTOMK dTHUIITaH (S"36eKHCT0H PecryOnmkacu COFMKHU cakJian
Bazupiuru xynaocacu Ne8u/09 29.08.2015 i1.). llynunraek, Mapkasuii xapOuii KIMHUK
rocrutany Ba TomkeHT THOOUET akaIEMUSICHHUHT YYUHYM KJIMHUKACH aHECTE3Hs Ba
peaHuManus OyiauMiIapuaa Kopui KwinHrad. bynna, ynum okubatunu 5,6 ¢ousra
nacaiiimy Ba >KapOXaTJIaHTaHJApHUHT XaéT cudaTH Ba KacaJUIMK OallopaTHHU
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AXIMIMJIAHUIINHA TabMHUHIAraH (OEeMOpIapHUHT CTalMoHapaard YypuH KyHu 1,4
MapTaraya KUCKap/iu).

TagkuKoT HATHKAJTAPUHUHT anpodanusicu. TaaKuKOT HaTWXKadapu 8 che3l,
KOHI'pECC Ba WIMHM-aMalui, kxymianaH 4 xainkapo amxymaniapaa: «2013 Annual
Meeting of the International Anesthesia Research Society», (San Diego, California,
USA, 2013); «Sepsis 2013» — International Sepsis Forum (Rio de Janeiro, Brazil,
2013); «15th Interim Meeting of the World Federation of Neurosurgical Societies»
(Rome, Italy, 2015), «Tu60uérna nHHOBAIMSATIAP: ACOCHA MyaMMOJIap Ba yJIapHU Xall
stull  ymnapu. PereHepatuB THOOMET Ba SHrU OWOJNOTMK TYFPU KEIyBUU
matepuamtap» (Hosocubupck, Poccus, 2014); «Emr omummap KyHmapu» HIMHii-
amamuii amxyman (Tomkent, Y36ekucton, 2012); Y36eKUCTOH IIOMMIMHY THOOHIT
Epnam Bpawrtapu AccormaruscuauHar 11 cbe3am (Tomkent, 2011); «Y36eKUCTOH —
WHCOH Ba JOpW» Xajkapo umTupok OwmiaH I-PecmyOmuka Konrpeccn (Tormikenr,
2013); V36exucTon aHecTe3nonor-peaHnMatonornapuunr 1V cwvesau (TomikeHr,
2013). [uccepramusi WIIMHUHT WIMUN HaTwkanapu kadenapa, kadeapanapapo
Maxkiuciapaa, UnMuii keHnramm Kommuaard wiMui cemunap maxmucuaa (02.06.2015)
MyXOKama KUJIMHTaH.

TaagkuKOT HATHXKAJAPUHUHI JBJOH KHJIMHHINM. [luccepramusi MaB3ycH
6yiinua kamu 48 Ta wmiMmil mmn, kymuagaH, YsGekuctoH Pecrmy6mmkacu OAK
HalllpJIapy pyWXaTura KHPUTUWITaH 6 Ta MIJLTMNA WIMHUH )KypHaaa 9 Ta uiaMui MakoJa,
2 Ta XOpWKHUM WIMHUH KypHaIIa 2 Ta WJIMHI MakKoJja Hallp KWIMHTaH, ITyHUHTIEK, |
Ta UXTUPO YUYH NATEHT OJIMHIaH KuiluHrad. J(ucceprauusa maB3ycu Oyiimya 27 Ta
Mabpy3a TE3HUCIapH XaJIKapo WIMUK-aMajuil KOH(epeHLHs MaTepraljiapuaa 3bJIOH
KWJIMHTaH.

JluccepTauMSIHUHT Xa:KMH Ba Ty3wiuiM. J[uccepranusa kupuni, 6 ta 600,
XyJioca, UIUIad 4YMKpUINTa TaBcusiiap, (oipanaHnuiaradH agadbuérnap pyiixaru, 200
caxudanad ubopart maTH, 54 Ta pacM, 27 Ta )kaaBaiaH nobopar. Agabuétiap pyiuxaru
249, sxymnanad 238 y30K XOpWKUNA MaHOaaHU 3 MUKUTa OJIaJIu.

JIACCEPTAIIUSIHUHT ACOCUM MASMYHH

Kupum xucmuma MaB3yHWHT J0J3apOiury, TAAKAKOTHUHT MakcaJa Ba
Basudanapu, WIMUANA SHTUJIUTH Ba aMalWi axaMmMusITH EpUTHITAH. XUMOsira OJu0
YUKWIAETTaH aCOCUM XO0JaTIap TAKJAUM 3TUJITaH.

bupunun 000 «bom MHSIHM COBUTHIIHMHI HOMHBA3MB YCYJJIapuUra
3aMOHAaBHH KAapauuiap Ba XaJj 3TWIMAraH MyaMMoJIap TaxJu/J KHUJIHHIaH, 00LI
MHUSl Ba THIIOTAJIAMYCAArM TEPMOPEry/siiud MAPKA3MHU COBMTHII KApPaéHUAA
OYPYHHHHI AaHATOMO-(PM3MOJIOTUK XYCyCHUSITJIapW»Ja MaB3dy Oyiinua o1ub
OopuiraH TaAKUKOTJIAp HATIKaJapu, XOPUKUN Ba MaXaJUTud agaObuETiap TaxjIviu
Oatadcun EpuTHiraH.

HNxknaun 600 «KIMHHK MaTepHMAJHUHI yMyMHHA TaBcudu, TaAKUKOT
YCY/UIAPMHU Y3 HMYMra OJYBYM TAAKMKOTHMHHI MaTepHaj Ba YycCyJulapmw»aa
KEJITUPWIITAH.
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Tankukor Marepuanu. 13 gan 73 €mraua OynraH ofup OOII CyATd Ba MHS
mukacTy 6unan 113 6eMop TeKIMPYBAaH YTKa3MIrad. Y praua 11 36HH TAIIKII 3TN,
spkakiap - 99 (87,6%), aémnap - 14 (12,4%).

bemopnapuuHr acocuit KucMu MexHatra Jjaékariau 15 qan 50 émrayga (113 tagan
86 Ta (76%) 6ynran spkaknapaup. lllukact mexanuzmnapu opacuaa 0yl Tenanuruaan
nukuu (32%) Ba yn-xapakatu xoaucanapu Kymuniauk (21,4%) HY Talmkuil KAJIIu.
IOkopu Tenanuknan Wukuimi 8,8% XoJaraa Ky3aTUiIau.

bapua Gemopmap 2010 #wmn oktsOpman 2014 #un aBryctra Kamap Oyirax
myanataa PecmyOnwka mommnuHd THOOWA EpnaM wiaMuid Mapkasd Ba TOIIKEHT
THOOMET akagemusick Il KIMHWKAcCM WHTCHCHB Tepamusl OyiIumiapaa CTaiuoHap
naBosnanauiap. bapua OemopnapaaH OJMHraH MabIyMOTJIApAaH CTATHCTHK-
SNUAEMHUOJIOTHK TaxJIWJ, Ba alOXHJa TYXTAJIMO YTWIraH alpuM TEKIIUPYBIAPHU
VYTKa3ull yuyH (HorJamaHuIIn.

JluccepTauilsi MIMMHUHT Makcaaura MmyBopuk Oapya TtadcUIOTIapHU Y3 WUHUTa
OJITAaH TaxXJIWJI YTKA3WIl y4yH KJIMHHMKAara TylIuml BakTuaa [ma3ro koma mkamacu
Oyiinua sc-XylI 1apaxacu <8 06ay Oyiaran €Ky rocluTaau3alusiad CYHT CEKUH-acTa
AC-XYIIHU WYKOTUII OmMO OOpraH, IIMKAcT OJraH BakTAaH 6 coaTJaH KeWuH
KJIMHUKara TyIIraH, Ky4wId IIUKacT acopamiapu (MacanaH, KOH KETHIIH, CHUHKOIIE)
OynmMaraH Ba cTalMoHapra TYyIITaH BakTAaH OWpuHYM 2-3 coaT JaBOMUIA YIUM
okuOaTn Ky3aTtwirad 13 pman 75 €mrava Oynran maxciap OeMOpJIAPHUHT YMyMUN
COHMIa KUPUTUIIIN.

bemopnap mpocnekTuB MKKM Typyxra panaomusupiianaud. Haszopar rypyxuaa
0oLl MUSIHM HOMHBA3WB COBUTHUIIHHMHI 3HI MabKyJd Ba KyN KYJUIaHWUJIAAUTaH (Kajia
y3arura COBUTYBYM DJIEMEHTIAp KYyWMIl Ba YKy aprtepusiapu Oudypkauuscu
MPOEKIUSACKIAa COBUTHIL) YCYJIJIapy aMalira OlMpWiau. Yoy rypyxaaru 6emopiap
COHM 42 TaHM TAIIKWI 3T]IU, 52 XoaaTaa 001 MUSHH HOMHBA3UB COBUTHUII yCYJUIAPUHU
KYyIIUauiny Ba 62 xonaTaa - COBUTHUII CEAaHCU amaira OUpWIIn. TaaKUKOT TypyXUHU
OFup OOIIl CysiTH Ba MUS IMHUKACTH Omiian 71 6emop Tamrkui 3Tud, ynapra 80 xonataa
Typiiu Moaudukanusiapaa Hazodapuarean coputuil Ba 100 ceanc yTrazuiau.

I'ypyxnapna 6emopiapHy OOIIKapuIll Ba AaBoJail OVitmya Me30HIJap Oup X
oymam.

Hazopat rypyxu Oemopmiapu (n=52) ymymuii 6011 MUSHA HOMHBAOOI MUSHU
HOMHBA3WB COBUTHIIIA COBUTHIITHUHT MabIyM OUp TapKuOUii KucMu (acocaH 001l MUS
ApUM IIapjapyu TYCTIOFUHM, y3aK Ty3WJIMallapu, MEIIOHa, Tena, Yyakka OyiakiapBa
X.K.HA COBUTHUII) POJMHU aHMKJIAIl Makcaauiga ydra rypyxdara Oymunau: C
rypyxuacu (n=17) — kauia y3aruHy COBUTHII OuUJiaH OO MUSTHU HOMHBA3UB COBUTHUIII
VTkaswiran oOemopnap rypyxu, B rypyxuacu (n=15) — xaporun OudypkauussHu
coputnii, C+B rypyxuacu (n=20) — coBUTYBYHM 3JIEMEHT/Iap OWIaH Kajlja y3ard Ba
KapoTua Oudypkrauuscu NpoeKUUsICUHU OUpra COBUTHILL.

Taakukot ycymiapu. bapua 6emopnapna xapopar 6omr Must (THMIIAHUK), TaHA
(xyntukoctr), OKI, knMHUK Ba OMOKMMEBUN TEKIIMPYBIAp KOMIUIEKCH amaira
ommpwiand. Crnupan pexumaa, keduH4aiuk 1.0 MM raya moCTpEKOHCTPYKIUS Ba
MYJIBTUPEKOHCTPYKIMS Ounan Kanuuiaury 3.0 MM 1 kecma, Siemens «Emotion-6»
(I'epmanus) €éxu Philips «Brillance-40» (AmcTtepnam) ammapaTvuja OJMMHTAH OO
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MUSHUHT MYJbTHCIANC KOMIBIOTEP-TOMOrpaduK cypaTiapu, myHuaraek SSD Ba 3D
pexuMIapuaa Y3ak Ty3wiManiapyd (QYHKIMOHA XOJATH — KUCKAIATEHTIN aKyCTHUK
yakupwiral y3ak noteHnuamiap (Hetipocon ¢upmacu («Helipo-Ayauo» amnmapatu,
Poccust) ¥3ak Ty3wimanapHu XaéT BaKTHJIArd HEHMPOBHU3yaIU3aIMSACU YCyJIU OViIuo
XuU3MaT Kwiad. In vitro y3ak Ty3uJMamapHUHT XO0JIATU HEUPOH YCUMTalapUHUHT
JEMUETUHU3AIUACH KapaCHIApUHUHT MaBXKYJIUTY €KW YHUHT Iapa)KaCUHU aHUKJIalll
UMKOHHHU O€pyBYM MUEJIMH OYEKHH Ba aKCOHJIAPHUHT JKapOXATIAHUIIUAA XKPATyBUH
CTPYKTYp  OKCHJI  HEMpopHIaMEHTIApHU  aHUKJIAIl  WMKOHUHU  OepyBUYH
HelpodmraMeHT OYEKIapHU KYJam OujiaH OOl MUSHUHT Y3aK KHCMHIAH OJMHTaH
MU TyHKTaTUHU TUCTOJIOTUK TeKmupuil (TomkeHT 1. Cyn-tub0uéTu sKcrepTuzacu
Oropocn) €pmammuia YpraHuiim.

TagKMKOTHUHT OXHMPrd HyKTajapu [7a3ro koma IIkKajgacu, OeMOpJIapHUHT
MHTEHCUB Tepanus OYIuMHU, CTaluoOHapja OYIWIIM JTaBOMHUWIIUTH, HOCTAaOWII
reMOJIMHAMHKA, KOMAaTO3 XOJjaT MYyJJaTH Ba YNKAHUHT CYbHUW BEHTHIIALMSIICH
anmnapaTtura OOFJIMKIINK, YJIUM Japakacura MOC YpraHuIIIu.

OJMHraH MabJAYMOT/IAPra CTATUCTUK MILIOB Oepuil. TaaKUKOT HaTHXKacUIa
OJIMHTaH MabJIyMOTJapra CTaTUCTHK HWIUIOB Oepuill (YHKIUAJIAPH KUPUTHUIITAH,
Microsoft Office Excel-2012 npactypuii makeru épmammama Pentium-1V 1maxcuit
KOMITBIOTEPH/IA CTATHCTHK MILIOB GEpHIIA. YPraHHIaéTran KypcaTKMUHUHT ypTada
apudpmeruk (M), ¥praua KBajgpaTuk Ofull (C), YpTaya KypcaTkud CTaHAAPT XaTOCH
(m), HucOuit ynuamiapuu (4actora, %) xucobJiail OusiaH BapualvoH MapaMeTPUK Ba
HOTMIAPAMETPUK CTATUCTUKA YCYJUIApW KYJJIAHWIAW, OJIMHTAH YITYOBJIAPHUHT
CTATUCTHUK aXaMHUATH DKCIIECC ME30HM OViHYa TaKCUMOTHUHT MEBEPUMIUTH Ba OO
mucnepcusuiap Tenruru (F — @umep me3onn) tekmmpuiand xaro sxtumonuau (P)
xucoOmnam Ounad CteroneHT (t) me3oHu Oyitnua anukiaanau. P<0,05 umoHwInmuk
Japa’kacu CTaTUCTUK axaMUsTIN y3rapuiuiap cudartuaa KaOyn kunuuau. Cudatuii
ya4amiap ydyH CTaTHCTHK axaMHAT x> Me30HM (Xu-KBanpar) Ba z-me3oHM (I'mamm)
épnamuna xucoOnaHau. XaBd OMUJUIAPUHUHT HOXYII OKHUOATHU PHUBOXKIAHHIIN
AXTUMOIM OWJIaH ¥3apo ajloKacu CTATUCTUK Taxjwia KuiauHau. Cabad Ba HaTmka
Oenruiapy opacuaard ajoKalapHU Ky4dd Ba MYHaTUIIMHU aHUKJIam yuyyH CrnupMmeH
(cudar xkypcaTkuuiiapu) Koppessius ycyiau Ba [IupcoH koppensiuscu napameTpuk
KO3 PUIMeHTH (MUKIOPUI KYpcaTKUWiIap) yCyJIu KYJJTaHUIIH.

R<0,25 cratuctuk ko3pduiuent Yyimyamum Oenrunap opacupard Kydcus
koppessusa, 0,25<R<0,75 — ypraua koppensiua Ba R>0,75 — xkyunu koppensuus
KypcaTkuuiapu cudaruna KaOysn KWIHH/IH.

Konran typt 6006 maxcuii TafKuKoT/Iapra OaruIIIaHTaH.

Yayuaun  606ma  «Mumwiab  YMKMIraH0om = MHUSIHUHT  HOUMHBA3UB
Ha30(apuHreaj rUunoTepMHUsiCH ycyJauw» OaéH STWirad, ymoy YCYyJIHHMHTI HILIa0
YUKAJUIINIAH acOCHU Makcaj dpTa Ba Te3 OOIl MHUSHUHT ¥ypTada TepaneBTUK
TUNIOTEPMUSCH (TaIIKH SMUTYB ynuaa 32-34°C)ra spumuiigan uoopart, 0y OupuHIH
HaBOaT/Ha xap KaHJall KIMHUKA Ba TOCMUTaNIM3anusrada OyiraH naBpia KyJiail
MYMKHH OYyiraH amnmaparypa: HazodapuHrean COBUTHUIN THU3UMHIAH (oiganaHuo,
OeMOpJapHUHT TUPUK KOJIMIIKM Ba HEBPOJIOTMK THUKJIAHUIIMHU OIIMPUILI OWJIaH
HEHUPONPOTEKIUAHU TabMUHIaAu (1-pacm).
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1-pacm. Niad ynKHITaH Ha30(apuHreaJ COBUTHIN yCYJIU (UM3MAa
TaCBHUP)

Nmnad uukuirad 6011 MUSHE COBUTHUITHHHT aCOCHN OEITMCH — TaIllKU TH3UM
OwsaH yJlaHTaH MHTpaHa3al XakM OepyBun EpaaMuaard HazohapuHreaa COBUTHILIUD
(2-pacm), OyHDa COBYK CYB MHPKYJSIUACH FUIAMPAKYaId HAcoc Epaammuia
TapMUHIaHaAu. CyBHU COBUTHII TAIUKW TU3UMHU COBUTTUYTA )KOMIAIITUPUII EKHA MY3
KYWHIIT OUJIaH amalira OIIHPHIIAJIH.

2-pacm. Hazodapunreas cOBUTHIN YUYH HHTPaHA3aJl Xa’kKM OepyBUYM MIIICH3
(A) Ba cyB Ousan Tyaras (b) xosaTaa (uu3sma racBup)

Onatna, ymoy ycyJsl COBUTYBUM MOcIamaiap OusiaH OOl Cysry y3aru Ba KapoTHI
TOMHpJIAp TPOSKIUACHHU YMYM MabIyM yCYyJUIapu OujaH KYIITWIAIIN JIO3UM.

Ma3kyp yCyJHUHI y3Ura XOC XYCYCHSTH aMalira OUIMPHUIIHUHT KYJIAWJIUTH,
MOPTATUBIIMTH Ba ap30HIUTHIND, YyHKH YHUHT TapKUOWTa KUPYBYHM Xap Oup Hapca
Kynaa tané€pnanran. Kaiin atwiran cudatinap ymoly ycyJlnHH Xoauca coaup Oynran
epla, S’bHU MaKCcUMaJ 3pTa MyJAatiap/a KyJulai UMKOHUHHA Oepajiu.

CoBuTHIll Maxcyc uliad YuKuiaran 6aéHHOMa acOCHAa aMajra OIIUPHUIIIH.

YMymuii Ba XapakaT Ky3FaluIlid Ba THPOKHU OOcuIl yuyH mpornodoi 1 mr/kr/4
no3ana (mopmukym 0,125 mr/kr/4, TnonenTan 2 mr/kr/4), denranmn (1 MKr/kr/4) Ba
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aponepuaodn (0,08 Mr/kr/4) BeHa uuura MyHTazaM (00OpHUIll OUlaH HEHpPOBEreTaTuB
0JI0Ka1a YTKA3UIIIH.

Aptepuan OOCUMHUHT Kepakiid Jlapakacu HoplanuHeppuH Ba/€ku 100yTamMuH
uH(y3usacu Epaamuaa yuuiad Typusiau.

bomr MHsIHM HOMHBA3MB COBUTHUILIHUHI OMPUHYM CEaHCHAAH CYHT OeMop Xap
TOMOHJIaMa CHUHYKOBJIMK OWJIaH KYpUKAaH YTKAa3WIIW Ba TEKIIMPUIAM Xamja
TUNOTEPMUSHUA KailTa KyJUlall 3apypaTd XakuJard Macaia xain KWIMHIU. TeKmupys
BaKTHJa OHW3 YUYOKIM Ba/€KM YMyMHUH HEBPOJOTHK ETHIIMOBYIIMK: OOII MU
[MIMIIMHUHT KaMaiuimmg, 0o MUs apTepHall TOMHpJiapuia KOH XapakaTd YH3UKIH
TE3JIMTUHUHT MEbEpIANTyBy, OOMm CyITMHYM OOCHMHMHHMHT TACAWHWIIM, MUSHUHT
ANEKTPUK (AOJUIUTH, Y3aK TY3UIMATApHU XOJATHMHUHT SXIIWJIAHUIIMHU HAaTHXKACU
cudaruga dC-XYIIHM OJKOMMIra KeNWlid, Hadac oJMil Ba TIeMOAUMHAMUK
KYpCaTKUYWIAPHUHT MEBEPIIANTYBUTa aCOCTAH/IHK.

Arap 001l MUSTHU HOMHBA3UB COBUTHII MHHUIMAIMACUAA KYJITUKOCTH COXAacHa
TaHa Xapopatu >37,8°CHu TalIKuiI KWirad 0yiica, 013 Maxamiiidi COBUTHINTA TU3UMIIH
(yMyMuii) COBUTHUIIHM KYUIAMK: CIUPT CYpPTHUII, WUPUK TOMHUpJIAP COXacura Mys3
kyiuin, 4-15°C 11 coByK CyB OWJIaH XYKHA KY¥ulil, ormko30HHU 4-15°Cnu COBYK CyB
OwiaH 1oBuIl, nmapameramot, 4°Ciu COByK SpUTMaIapHU BEHA UYUTa F0OOPHIII.

Tana xapopatu <36,0°C 6ynranaa (nactiad €Ky COBUTHII KapaCHUAA) TU3UMIIH
HCUTHII amaJira OMUPWIIN: Yoiial Ouiian ypaill, ICUTIUY-TPeNKa KYWHIIL.

Boiil MysiTHM HOMHBAa3UB COBUTHII SIKYHUA TACCUB UCUTHIII.

JIOP acopatnap opacuna 6u3 OypyH UMK Hapaacu TUNepceKkpenusicu Ouian
TYKHaIIAUK, Oy XoJyiaT Ha3o(apuHreajg COBUTHIN TyraraHujaH cyHTr Oup xadTta
JaBOMUJIA KyIIMMYa yopaiapcus y3-Y3uaaH WYKOJIIH.

TypTunum 600 «Hazopar rypyxujaru CHHrapu TeKIMpyB»ia rypyxu (n=80)
O6emopnapu XaM TypT rypyxdara oymuaau: N-rypyxda (n=19) — xycycuit HOC, N+C
rypyxuda (n=18) — HazodapuHrean coBuTHUIl Ba 0ot cysiruHu coputuii, N+B rypyxua
(n=18) — HazodapuHrean COBUTHII Ba KapoTH] Oudypkausau coputuin Ba N+C+B
rypyxua (n=24) — Ha3zodapuHTea] COBUTHIIHM OOII CySTH acoOCH Ba KapOTH]
Oudypkamus TPOCKIUICHAA COBUTUIN OWJIaH OUprajimkiaa KyI KOMIIOHCHTIIH
COBUTHII.

XKansanmnapaa TakauM STHIITaH OEMOPIAPHUHT KIIMHUK Ba eMorpaduk taBcudu
0oIll MHUSTHU HOWHBA3WB COBUTHUIIHHHT Oapya XoJaTjapuaa TaAKUKOT TypyXuaaru
Oemopiapja IIMKAaCT XapakTepd Ba YyJIApHUHT KIMHMK XOJaTH  Ha3opar
TYPYXUHUKUAAH OFUPPOK IKAHIUTHUHU KYpCAT/IH.

Hazopar Ba TaAKUMKOT TYpPYXJIApUHHUHT Xap OWp rypyxyacujard TaHa xapopar
MOHUTOPUHTH HATHKAJIAPUHU KEITUPAMMU3.

Hazodapunrean coputuin rypyxiapuaa (N, N+C+B) untpanasan karerepiapaa
XapaKkaTJIaHyBYM COBYK CYyB OWJIaH COBUTHUIIIAH CYHT MHUS XapOPATUHUHI CTATUCTHK
axaMUATIIA TAcalUIlY Ky3aTWian, Koirald rypyxiapaa (C, B, C+B, N+C, N+B) yaunr
nacalMiuy TEeHAeHUWsACH Kala 3Tuiaau. COBUTHIN MEbEPUN KOH XapakaTJaHUIIH
[IAPOUTH/IA MU XaPOPATHHUHT MACAWUIINTa OJINO KEJIH.

bom MHsiHM HOMHBA3MB COBHTHMII KApAa€HU]IA TAlIKU SIIMTYB WyJHAa XapopaT
KYJITHK OCTH cOXacHuaarura HucOaTaH Te3pok nacaiau Ba gapk 3,1°CHu TalKui 3Tau.
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Maxannui Ba yMyMHU COBHUTHUIIHHM PUBOKJIAHUIIN TE3JIUTU T'PAAUEHTH MaxXaJlIuu
TUIOTEPMUSIHUHT aCOCUM KIMHHUK aXaMUSTIapyuIaH Oupy XuUcoOIaHa H.

Hazodapunrean coBuTui rypyxJjiapuaa 0ol MUSHA HOMHBA3UB COBUTUIITHUHT
nactnabku 2-3coatuma wmus xapoparn Te3  0,81+0,07°C/a ra macaigu. by
HEWPONPOTEKUUAHHN F03ara KEJNHII TE3JIMTHAa KaTTa aMalluid axaMusATra sra, YyHKH
HazopaT rypyxJjapu/a 001l MUsi TUIIOTEPMUSICUHUHT TEPANeBTUK aXaMUSITUTa SPUIIIHIILL
yayH Kapui6 8-10 coar kepak 0ynau (3-pacm).
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Bow MUSiHM HOMHBA3UB COBUTULLHWU AABOMUWNUIK, C

—+—C+B —=— N —»— N+C —<— N+B —— N+C+B —— N1

3-pacm. C+B rypyxaa 6om MUSIHM XapopaT Y3rapuMIIMHUHT Te3JIUTH Ba
HHTEHCHUBJIUTY (Ha30paT) Ba Ha3ogapuHreasa coputuil rypyxjaapuaa: N, N+C,
N+B Ba N+C+B. ®apkiaap Hasopar rypyxu (C+B) kypcarkuuinapura HucoataH
axamuaran. ** - P<0,01, ** - P<0,01, *** - P<0,001

Te3 peakuusgan cyHr, aitHukca, N+C+B rypyxu y4yH X0oC, CEKMH peakuus ro3ara
KEJJIN.

CoBUTUIIHUHT OWpPUHYM OOCKMYMHM OWp Heya MeXxaHu3miap OwiiaH
TylryHTUpUII MyMKUH. COBYK MHTpaHa3a 0ayuioHIap OuilaH Maxajuldi ajioka yiapra
OeBocuTa SKMH >KOWJAa HCCUKJIMK aJIMAllMHYBH >KapacHJIApUHU OOIIaHUIINHU
tabMuHNanau. [lacTku nemona 6ynarv, rUNoTagaMyc Ba MUs Y3aK Ty3UJIMajJapHUHT
opka OVnumiapu OupuH4YM OYnuO COBUTWIIU. JIeKWH, HOpMaa KOH alJIaHUIIIUHUHT
MaBXXy[JIUTH OYTYH MUSl COBUIIM Ba COBUTHII CAMapacUHU «TapKaTUO 1000paan».
Hopman uupkynsiiisi COBUTHINTa MKKM TOMOHJIaMma TabCHUpra sra: OMpUHYHUIAH,
TaHaJaH MMATa TAbCUPHUHI KyIIMMYa TAPKAJIWIIW, UKKUHYUAAH, COBUI'AH KOHHUHI
TaHara TaKCUMJIAHUIIM, Oy MUSHUHI KEHMHIM COBUIIMHM TaHAa COBMILUIA OOFIIUK
Kb Kysau. Maskyp OOCKMYAAa COBUTHMIN TE3JIUTH Macasav, MUS Ba TaHUHUHT
Xapopaty 3ca Mapajuiell acanuuaa 1aBoM 3Taau.
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Ym0y uKKuHYMA OOCKUY, XTUMOJI, ICCUKJIMK MyBO3aHATHHHUHT HaTHUXacu 0YiHoO,
YH/Ia UCCUKJIMKHU aKpaTUII Ba XOCWJI KWIWII JIeApiau Oup Xui. TaakukoT TypyXu
Oemopriapujia KYJITHK OCTH XapopaT JaT4YMKIApW COBUraH KOHHHUHI OypyH
OYIUIMFUIAaH TU3UMITM KOH XapaKaTUra KalTUIIMHA UCOOTIIa IH.

Taknum stuiran rpaduknan kypuHuO typubauku, N+C+B rypyxuma mus
XapopaTuHUHT SHr kym - 4,3+0,1°Cra macaiivmm Kaij STHIIH, KpaHUolepeOpas
TUNOTEPMHUs HOMHBA3UB YCYJIapy OWJIaH KYJJIaHWITaHJa Ha3o(apuHreans COBUTHII
CaMapacHHU Ky4auTupaau.

DXTUMOJI, aiilHaH IIYHUHT yuyH xam N+C+B rypyxuaa Oom Mus Ba TaHa Xapopar,
N rypyxuaa TaHa XapOpaTHUHI CTATUCTUK HWIIOHYIM Yy3rapuluiapyd Kauj STUIIH,
YYHKH, TEPMOPETYJISALMA MapKa3u Omian OeBocHUTa SIKHH YKOMIaIran HazodapuHrean
KOMIIOHEHT THUIOTEpPMHSI MYOJa)Xalapyu HATIKaJapuHU OOIlIKa TypyxJjapJarura
HUCOAaTaH aHUKPOKIUTMHHA TAbMHUHJIANTIH.

bemmnun 600512 «bomr MUSIHM HOMHBA3MB COBUTHIIHN aMAaJira OIIMPHUILIA
HA30paT Ba TAAKUKOT I'ypyxJiapu 0eMopJiapuaa romeocTa3 KOMIIOHEHTIAPHMHUHT
ACOCUI KYyPCATKUYIAPW» YPTraHUJITaH.

OaruHuym 00012 ynapHUHT KUECUN TaBCU(PHU U MyXOKaMa KEJITUPUIITaH.

Bbomr cysru Ba Mus muKacTiaHrad 6emopiapaa yprada aprepuan 60cuMu Ousan
0eMOp XOJIATUHUHT OFUPJIUTH Oopacuia 0€BOCHUTa ajJoKa MaBXyJ: KPUTUK TUIIOTEH3US
XOoJlaTiapy ¥3aKk Ty3aJIMaJapHUHT JKapOXaTJaHUIIM XoJlaTjapu IOKOpU Oyiran
TaJKUKOT IYPyXH/1a KYTUMIHKHHE TAIIKAI KWLM, Y pTada apTepuan 60CHMH 1apakacH
O0emopiiap X+oJlaTh OFUPJWIMHU aHUK Hdoaaiaiaun, Ba 1y cadadiau peaHuMarus
VYTKa3uI1a aCOCUil Me30HIapaH Oupu OYIMO XU3MaT KAJIUIIN MyMKHH.

bomr MuUsSIHM HOWHBAa3WMB COBHUTHILJAH CYHI YTKAa3WIaJUraH KOPPEKUHUSIOBYH
Tepanusi (pOHMIA KPUTUK THIIOTEH3Hs XOJaTiIapd COHM MOC paBUIIa HazopaT Ba
TaJIKUKOT TypyxJjapuaa 35 Ba 10%raua kuckapau, Oy HazodapuHreaa COBUTUITHUHT
TOMUPJIap OOIIKAPYBU MapKa3H JKOMIAIITaH Y3yHUYOK MUATA TAbCUPU OuilaH OOFIIUK.

Bbpanucucronus nazopat rypyxunaru 17 6emopaa (mactinab y 1 6emopaa) Kaiina
STWIIU, JEKMH Oy XOJiaT ¥y3aK Ty3uJaMajapH >XKapOoXaTIaHWINUA XOJaTiapu FOKOpU
OYnraH TagKUKOT TYpyXuJa Ky3TuiMaau. byHUHT ToMupiap 60MIKapuiIyBu MapKa3u
JKOMITaImrad 001 MUSHUHT Y3aK Ty3ujaMajapura HazohapuHTeal COBUTHUIN TahCUPH
OwtaH OOFJIMK PKAHIIUTH YXTUMOJIJIaH XOJIM HMaC.

SpO; xap WKKM TypyxJa XaMm MebEp KypcaTKhuilapurada KyTapuiau, JEKWH
TaJIKUKOT Typyxuaa Oy ce3unapiu OViau, TaXMUHUMU34a Oy X0JiaT Ha3zodapuHreasn
COBUTHIIHMHI Y3YHUOK MHsSAard Hadac MapkKazura TabCUPH, UIYHUHTIEK
HelipoBereTaTuB 0JI0Kaaa OusiaH OOFIIUK.

Opka MHs CYIOKJIUTH OOCHUMH Xap MKKHM TypyxJa Xam Kajijla nd4d OOCUMHUHHUHT
OLLTAaHJIMTUJAH Janonar OepIu: Ha3opaT Ba TAaAKUKOT TypyxJapuia MOC paBHILIA
31,354+5,36 MM cum.ycT. Ba 30,3+6,67 Mm cum.ycT. ol MUSIHU HOMHBA3UB COBUTHIII
TabCUpUIA MHS IIWIIMHUHT KaMmaiuimu Tydadnum ymly KypcaTkud TypyxJjapiaa
24,95+7,7 Ba 26,82+7,53 MM cUM.yCT.HM Tamkui Kwinu. Hazodapunrean coBuTHII
rypyxJiapua opKa MUs CYIOKJIUTH OOCMMH Ha3opaT rypyXy OWJIaH TakKOciaraHjaa
0ol MUSIHM HOMHBA3UB COBUTHILTa4Ya OMp MyHYa IOKOpH KHiIMaTiapra sra Oyiuiura
Kapamail, ”HTEHCUBPOK nacaiau. baén sTiimaétran HaTHKa FOKOPU aMalliii axaMUsITra
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aTa, YyHKU OFUp OOII CysTH Ba MU MIMKACTIapua OOl MUSHA MaxaJUTMid COBHUTHIII
Oyiinuya YyTKazwiraH Kymiad TaaKUKOTIAp YHUHT OpKa MUSl CYIOKJIWUTH OOCHMUTa
KapamMa-Kapui Tabcupuian gainonat oepaau (Fleminger S., 2012; Forte L.V. et al.,
2009; Harrison D. A. et al., 2013).

Opka Mus CYIOKJIWTH OocMMHM JWHaAMUKacu Iiepedpan nepdy3uoH Oocum
KypcaTKuwiapura Moc Keyju: Oolll MUSIHU HOWHBAa3WB COBUTHUII TabCUPHUJIA YHUHT
TaAKUKOT rypyxuaa 61,26+16,19 man 72,16+12,37 MM cum.ycT.raya Ba Hazopar
rypyxuzaa 59,74+17,18 nan 70,61+10,64 MM cum.ycT.raua OIMIMIIK Ky3aTHIIIH.

Hazopar Ba TaaKuKOT Typyxjaapusa 0011 MUSHA HOMHBAX3WB COBUTHII apTepUa
KoH pHHHM yHITa, SHHU YpTada ajKayo3 TOMOHHTA CHIDKUIIUTA oJu0 kenau. BEauHAT
MaH(pU KuiiMaTIapu Ha30paT TYpPyXUJarw apTepuan KOHAArd KaOu, TaaKUKOT
TYpyXyJa XaM apTepuai Ba BEHO3 KOHJA allJAeMHs XOJIATUHU OJIMHH OJIUII YIYH
ETUIIIMOBYMJTMK Ba IOKOPH Japakaja XOCHJI OYITUIN XOJIaTHIaH €Tapiik Ba KaM HIad
YUKW XoJjaTura yTubd, Mycbar OYynmub koimau. Maskyp (akT miyHaH aanosar
Oepamuku, Ooml MHUSHM HOMHBAa3MB COBHUTHIIJA METAOOJMK >KapagHiap
WHTEHCUBIIMTUHUHT TAcalUIM XUCOOWra BOJOPOJ HMOHJAPUHUHT XOCHUJ OVIiHIi
xKapaCHlIapu — TYXTallM, KHUCIOPOJHUHT  KUpHUII  KOADPUIIMEHTH  Mmacasiu.
MerabonuzmauHT nacaium CO, Xocui OYIMITUHUHT MTacaluily OuiiaH OOFIINK, Y in
Vivo pecMmmuparop ankanosra onub kemanu. llynnait ganuiuiap mMaBXKyJIKH, XOHA
XapopaTy Ba TaHA XapopaTu Y4YyH TYFUpJIaHMaraH MIApOWTIa YI4aHTaH apTepuall
KoHJaru raznap pHauHr Mesép kypcatknunnu Oepaau (Mayer S.A. et al., 2005).

bormt MussHn HOMHBa3WB COBUTHINTAYa JAKTAT MUKJIOPH apTeprall Ba BEHO3 KOH/IA,
allHUKCa, OpKAa MUSl CYIOKJIHMIHJa FOKOpPH OYnau, Oy Ky4ujdd HIIEMUK Ba TUIIOKCHK
*apaéHnapaaH ganosatr Oepanu. bom MUSHM HOMHBA3UB COBUTHIIJIAH CYHT MKKaja
IrypyX/Jia XaM YHUHT ITaCalMIlIN, MEbEP KypCcaTKUUJIapurada acaumiim 3¢a — TaAKUKOT
TYPYyXH, alHUKCa KywIH KynkoMnoHeHTIM N+C+B rypyxuaa Ky3aTwiin.

['mrox03a MUKIOPH KYpCaTKU4H HA30paT TypyXuaa MEbEP derapacuaa, TaIKUKOT
rypyxuja derapajad oup MyH4a I0KOpU OYiau. born MusiHu HOMHBAa3UB COBUTHUIIIAH
CYHT TJIF0OKO3a MUKIOPH Xap MKKaja Iypyx/ia, adiHUKCa, TAJIKUKOT Typyxuaa ouau. by
XOJIaT OXTUMOJI, THUINOTEPMHUS XOJaTHIa MOJja aJIMalIMHYBH >KapaéHJIapUHUHT
MacaiuIyg Ba yHJa SHEpPrusra TaJaOHUHT aHYa Macaluiy Ounan 60FIuK. TagKuKoT
TYpyXuJa 3ca XapopaTHUHT Ba M1y Ty(dailyii MoJda ajIMallMHyBH >Kapa¢HIapUHUHT
MacaluIyg KyWIMPOK PUBOKIIAHTaH.

Hkkana rypyxzma xaM HHCOWHA THIIEPTIIMKEMHUS MEIMKAMEHTO3 KOPPEKIIHSHU
Tajiad KWJIMaJIu.

bu3 TanmkukoTMH3Ma KOH 3apAoOuaard TJI0Ko3a MHUKIOPUHHHT MaKCaJIH
napaxacunu 6,1 nan 8,3 mmons/n raya (110 gan 150 Mr/mn radya) acoc Kuiaubd OJIUK
(Avakov V.E et al., 2014; McClave S.A., 2009; Heyland D.K. et al., 2015).

bu3 THTpOoKKa Kapmy TEpamusHU J03aTOp OpKaJIM IOKOpUIA KypcaTHUiTaH
no3anapaa GeHtanui, mpornodos (TOPMHUKYM, THOIIEHTAN) Ba IPOIMEPUIO0T F0OOPHIIT
OunaH amanra ommpauk. Akcapust — 92% Oemopnapnaa y camapanu 0ynau. bynnaii
TaHJAHTaH 7032 TEPMOPETYJSAUsS MapKasu (AOTUATHHU TMMacauTUpPUO, ajeKBaT
HEWpOBETeTaTUB OJIOKAAaHN TABMUHIIAAN. Y MyMHI TUITOTEPMUSAAH (hapK Kuiaub, 601
MUSTH HOMHBA3WB COBUTHIII YTa THHYJIAHTUPHII BA MUOPEIAKCAIMSIHU Tanad KuiaIMaan

18



(Yenari M.A. et al., 2010), 6aénnomara acocan 25 mr/4 dentanun Ba 50-75 mr/kr/q
nponodoJt 100opuI 3apyp, Oy 3ca 6u3 Oenrunarad 103upoBkagan 50-75 kappa OKOpU
(Badjatia N, 2009).

Niga TuTpoK TYpT OayuIMK TUTPOKHM aHUKJIATHUHT KapaBoT mikaitacu (Badjatia
N. et al, 2008) épnamuna aHuKIaHAM. TUTPOKKA KapIlld YOpaJIApHU OITUPUIITHHU Tainad
KWJTYBYM OMUJIIIAP: AC-XYUIUHU 03 HYKOTraH 3pKakK >KUHCIU €11 OeMopiiap, ITYHUHTIEK
COBUTYBYM YOpaJlap KOMIUIEKCHAAa Ha3zopapuHTeal COBUTUIIHUHT MAaBXKYIJIUTH.
VYnapaa TUTPOKHM AHUKJIAIIHUHI KapaBoT IIKaldacu OyinWYa TUTPOK JAapaxacu 2
OaJUTHM TAIIKWI 3TAU. Y10y 6emMopiapra yMyMHil TepaneBTUK TUIOTEPMHUSIIard KaOu
TUTPOK OWJIaH Kypalluil y4yH JOPU BOCHUTAJIApH KYJUIaHWIMaau; Ou3 ¢akaTruHa
¢u3uk BocuTanap (4oimald OwiaH ypail, UCUTIHY KYyiuil) OuiaH derapaiaHIvK,
XO0JI0C.

Bbort MustHM HOMHBA3WB COBUTHINTAYA KUCKAIATCHTIIM aKyCTHUK Y3aK YaKUPHIITaH
MOTEHIIMAJUIADHU MOHUTOPHUHI Oapua Oemopiapia OOl MHsl SIIUTYB YTKa3yBUH
nynmnapuna QyHKIUOHAI Y3rapuiuiap MaBXyIJIUruHU aHukiaaau (58% - Hazopat
rypyxuna, 53% — TagkMKOT rypyxuja). YIap opacujia 3HT Ky ydpaJuraHu —
V3aKHUHT TypJiM cTaxjapuja TMUKIapapo HWHTEPBAJHUHT OIIMIIM Ba UK
MaK/UTapUHUHT Y3rapumuanp. KynuHua Y3akHUHT TacTKA yyaaH Oup KUCMUJA,
KaMmJ/IaH-KaM — YHHUHT ¥pTa y4jad Oup KUCMUAA YTKa3yBUYAHIMKHUHT YY3WIMIIN KAl
STUIIJIN.

bom MuSHM HOMHBAa3WB COBUTHIIJIAH CYHI KHCKAJIATEHTIM AaKyCTHK Y3aK
YaKUpWITaH MOTEHIMANIAPHU Y3rapuiljiap Ha3opaT Typyxu Oemopiapuia Kydauau,
Oy W, UIIEeMUSHUHT Kydalumu Typalnum  yTiapaa  naTo(QpU3MOIOTHK
KapaCHJIIADHUHT aBX OJMIIMAAH Jajoyar Oepaau; TaAKUKOT Typyxu OemMopiapuaa
KHCKaJaTeHTJIA aKyCTUK V3aK YaKUPWUITaH MOTEHUHUAIAPHU KYPCATKUWIAPHUHT
IOKOpU TMaTOJIOTUK KHMMAaTIapu (PU3MOJNOTMK KypcaTKUWwiap Aapa)kacura KauTaw.
TagkukoT rypyxugara OyHaal TuHaMUKaHW OW3 Hazo(apuHTeal COBUTUIIHUHAT Y3aK
Ty3uJaManapra ukoOui TabCUpH HaTWXKacu 1ed OaxonanMus.

VTKasuiran MyJIbTHCIANC KOMITBIOTEP-TOMOTPadys Ba KUCKANATCHTIIN aKyCTHK
¥3aK 4YaKMpWJITaH TOTCHIMAJJIAPHU TEKIIUPYBIAPU €TapiM Japakajga axOopuil Ba
Xycycuit 0ynMarannuru cabadiau MapKa3uii HEPB CUCTEMACHHUHT THIIOKCUK-UIIIEMUK
KapoxaTu Ouiad oFup OO CysITH Ba MU IIMKACTJIaHTaH OeMopiiapaa Ha3ohapuHrean
COBUTHIII Ba Vy3aK Ty3uWJaMajap/ard Yy3rapuluiap XapakTepu Ba YacCTOTACHHH
AQHUKJAINTUPUIII Y9yH OW3 THUCTOJIOTMK Ba YyJIBTPACTPYKTYp TEKIIHPYBiIAp
HaTWXKaTapuHU  coluiuTupauk. HazodapuHrean COBUTHIN CHU3  peaHUMAaLUA
VTKa3wirad, Orvp OOl CysArd Ba MU IIMKAacTUAaH BadoT HTraHjapaa y3ak
Ty3uJaManap/a HEWpPOHJIApDHUHI KaWTMac »KapoXaTIaHWIIUIAH JanojaT OepyBUH
y3rapunuiap (HeHPOHJIAPHUHT XPOMATO(UI MOITAHUHT SPUIITHM OWJIaH KECKHH ITUIIIH,
A7IpoJiap MUKHO3W Ba JIM3MUCH, SAPO Ba XyKaiipa MemOpaHajgapu AECTPYKILMSICH)
AHUKIAHIN. YXIIAl y3rapuuuiap Oomka Myammduap TOMOHHAAH XaM KIHHHK Ba
Taxpuba TaaKUKoTIapuaa Kai stunran (Shintani Y. et al., 2010, Rongchao S. et al.,
2012; Cao T. etal., 2012).

Hazodapunrean coBuTuil Kyaiad peaHuMaIus YTKa3WITaHAaH CYHT OFUp OOl
CyArd Ba MHs IIHUKACTHIAH BadOT ITraHjapjaH OJMHTAH Mpenapariapia y3ak
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Ty3WJIMajapJard THUCTOJIOTUK Y3rapHiljap IECTPYKTUB XapakTepra sra Oymmamiu:
HellpoHyapia sAIpo Ba XyXailipa MeMOpaHaJapUHUHI JKapOXaTJIaHUIIM, ToJia
TY3WIMAJIAPUHUHT I€CTPYKLIUS OENTruiapu MaBxya dMac.

Hazogapunrean coBuTHII TabCcUpUAA MU TYKUMalapuaard THUIIOKCHS Ba
UIIEMUAAH KEHMHIM Y3rapuIUIapHUHT PUBOXJIAHUIIM Kapuib 20%ra xamaiinu,
KOJITAaH XoJlaTylapia — JAECTPYTUB Y3rapulljiap JAapaxacura eTMal Y3rapuiicus
KOJIaIu.

bu3z TaakukoTIapuMH3a TEpanusHUA SpTa OouulaguK, Oy XO3UpPTrH BakKTAa
WHTEHCHB Teparnus OYIumiap >KMXO03TaHUITMHUHT PUBOKIAHUIIN Oniad 60FuK. bor
MUSHH HOMHBA3MB COBUTHILHM CTallMOHApra TylIraHAaH CYHr OupuHum 1-3 coat
Mobaiinuaa Oonuiaauk. by BakT 6eMop X0naTu OFUPJIMTUHU J1abopaTop, KIMHHUK Ba
MHCTpYMEHTaJl Oaxojiall Ba OOII MUSHM HOWHBA3WB COBUTHUIITaya TETULUIH
TaéprapiiiK Kypull y4yH 3apyp.

Bu3HUHT TagKuKOTUMU34a, OU3 OOLI MUSHUHI MaxaUIMd THUIOTEpMUsICH Oup
ceaHCuHHU Hazopart rypyxuaa 18,3+1,4 ¢ Ba Tankukot rypyxuaa 15,2+0,4 ¢ naBomuaa
amaiira ommpauk. Konran 6-8 c/c gaBommza TaHa XapopaT TUIOTEPMHUSHUHT
TE€pPaNeBTUK KYypCaTKUYJIapHU Yerapacuia Koaau.

Ofup Oom cysru Ba MU IIMKacTH OwigaH OeMOpJIapHM HMHTEHCUB Tepamus
OynauMH Ba cTauMoHapa OYIuII MyJAaTiapy, yjaapaard HOTypFyH TeMOJMHAMKKa Ba
VOKaHUHT CybHHUH BEHTWIALMACH amnmapatura OOFIMKIMK JAaBOMHUIUIUTH Xamaa
VTKa3mwnaérran OOl MUSHM HOWHBA3UB COBUTHUII AJCKBATIUTMHUHI OOIIKA MYXUM
KypcaTKAWwIapy yCTUAA TYXTaInO YTyl 3apyp (kaasan).

Kansan
Ha3zopar Ba TaqIKUKOT rypyxXu 0eMOpJIapUHUHT HHTEHCUB Tepanus
OyJIMMH, CTALMOHAPAA 0YJIraH KOMKA-KYH COHU, HOTYPFYH IeMOJAMHAMUKA,
YIKAHMHI CYybHUI BEHTHJISALMACH allllapaTUra OOFJIMK/IMK Ba KOMAa X0J1aTH
AABOMUIJIMIH, IIYHUHI/IEK KACAJIXOHAJAH YUKUII BAKTHIATH KACAJIIMK

oKubdaTH
Hazopar H®C
KypcaTkuu TypyXu TypyXu P

(n=42) (n=71)
WuTencuB tepanus OyauMuaa 6yaun, ¢ 374,4+48,6 | 272,6+£36,8 | <0,001
Cranmonapaa 6ynui, ¢ 699,4+119 | 496,7493,7 | <0,01
HoTypryH remonHamuka gapomuinury, ¢ | 172,6+20,9 102,8+18 | <0,001
PecniupaTtop Oy3unuinap nasomuidnuru, ¢ | 287,9+74 | 212,8424.,5 | <0,001
Koma xomat jaBoMUINTH, C 238,2+48,7 | 120,9+19,2 | <0,001
I'ma3ro okubaTap mkamacu 0. 3,8+0,3 4,7+0,3 <0,05

VM, % abc | % | abc | %

13 | 30,95 | 18 | 25,35 | <0,05

Yoy mabiymoTiapaad ¢oigananund, 0u3 orup OOII CyAard Ba MHS ITMKACTH

Oynran Oemopiapaa HazodapuHrean COBUTUIIHU KYJUIAIl CaMapagopIurUHUHT
UKTHCOIUN MOJEIWHU JIOWMXanamTupauk. Ambarra, OoOm Ccyaru Ba MuUs
MUKacTiaapuaa HazohapuHTeal COBUTUINHU KYJJIANTHUHT ad3aumra OyTyH XaéTw
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TaBoMuza OEMOp HOTHUPOHJIUTHHH KaMaWTHPHUIN Ba smiam cU(aTUHU KYTapUIIaH
n6opat 6yiuim no3uM (Darnoux E., 2011; Dowling S. et al., 2010).

Hazopar rypyxunaru ynum napaxkacuau AxkmaioB A.C. (Akmanos A.C., 2006),
UIINAard Ma3Kyp KYypcaTKud OWJIaH TaKKOCJall HaTWXajlapu INyHW KYpCaTIuKH,
TalIK{ TUIOTEPMHUS Ba HOPMOBEHTW AU (oHUAA OOl MU TenepeMusicu OuiaH
OeMOpJIapHUHT VIUM Aapa)kacd MU TOMUpJapu cniazmu (Yium napaxkacu 36%) Ba
musi runonepdysusicu (Ynum gapaxacu 66,7%) ra HucOaran sHr mact - 33,3%
Kypcarkuunapra sra 0ynau (Axmanos A.C., 2006; McMillan T.M. et al., 2011).

Hacdakar Hazopar, Oanku TaAKUKOT TypyXujaa XaM OOl MHS HOWHBA3HB
COBUTUIIM JABOMUWINTMHU OIIWIIM OWiaH YIuUM JapaXaCMHUHT Tacaluim
Ky3aTuiaMau (2-xaaBait). boin MUsiHM HOMHBAa3UB COBUTHUIIM JaBomuitiuru 33,5+0,9
Ba 68,34+4,1 ¢ 6ynran xonaTiap TakKociaanau. bupuHuu xonaTaa Ha30pat Ba TAJAKUKOT
rypyxjapuna moc paumga 7 Ba 9 (14,16%) Oemop, uKkuH4M rypyxjaa — 6 Ba 9
(13,27%) 6emop xaérnan ky3 tomau. by BMHCHUHT ymyMuii onTumMan JaBOMUNRINTH
OeMOpHU TYIUK Yy3ura KeJIWIIW, HEBPOJOTUK XOJIATHU OaxoJaill, 3apyp Jiaboparop-
MHCTPYMEHTAJ TEKITUPYBIAPHU YTKA3UII Ba KaiiTa OO MUSTHM HOMHBA3UB COBUTHIIIH
VTKa3uIl MacajacMHU XaJl ATUIIl YYyH yHYa KaTta Oynmaran (6-8 coar) Tanaddyc
sxTuMoun OwminaH 33,5+0,9 ¢ HM TalIKWI KWIMIOM XaKUJard TaXMHUHUMHA3HU
TacCIUKIaN .

[TaTonoruk >kapa¢Hra y3axk Ty3wIMaiapy *ajud dTUITaH OFUP OOIIl CySITH Ba MUS
IMKacTu OyiaraH OeMopiiapja HazoparT Typyxuja Yiaum aapaxkacu - 63,64%Hu,
TaIKUKOT rypyxuna — 59,09%Hu, matojoruk xkapa€Hra y3ak Ty3wiMaiaapu xayud
ATWIMaraH xojariapaa moc pasumiga 19,35 Ba 10,20% HM Talmkuin KWIAHA, SBHUA
aKkcapusT xoJulap/ia y MKKajla TypyXJa Xam y3ak Ty3uJIMaJapHUHI )KapoxaTu OuiaH
OOFJTHUK.

OMWITapHUHT TabCUP JAapakacH TaxXJWJ WIYHH KYpcaTAWKHA, OOl MUSHHU
HOMHBA3WB COBUTHII TEPANUSIHUHT HOXYII OKMOATH OWJIaH PHT KYWIH KOPPEISIIUOH
QTOKaHW KYypcaTyBUYM OMIULIApra YTKUP AUCIOKAIMOH CHHJIPOMHHHI KIMHUK
Oenrunapy — ONEpalMsIIaH OJJIMH TETUKJIUK Japakach, MYIIaK TOHYCHHHUHT
Oy3WIHIIIIapH Ba TUCIOKAIMOH CHHIPOMHUHT MYJIbTUCIIANC KOMITBIOTEP-TOMOTpadust
Oenrunapu — Mus 0azan MUCTEPHATAPUHUHT Ky4JId KOMIIPECCUSCUHU KHUPUTHUII
MyMKUH. Musl y3arura KOH KyWWIHMIIN IOKOPH axaMusTra MOJHMK Oenru Oymul, y
IOKOPH JTapakaJiard OupiIaMuu MUs )KapoXaTHJIaH JajonaT Oepasu.

Orup Oom cyard Ba Mus IIMKAcTIaHTaH OeMopiapaa dpTa HOXYII Oamiopar
MpeUKATOPJIAPUHN aHUKJIAIl KACaJUIMKHUHT IOKOPU HOXYII OKuOaTu OusiaH
OeMopJapHU aHUKJIAlI, acOpaTJIapHU OJIMHY OJIMIILL, 1aBOJIAIIHU ONTUMAJUIAIITHPHILL,
IIYHUHT/IEK OOl MUSHM HOWHBA3WB COBHUTHII MYyOJIaKacH Y4YyH KypcaTMalapHU
aHUKJIalll UMKOHUHU Oepaau. by Ounan OM3 METOJUK acleKTiapra, alHUKca yCyJIHH
srajuiail 60CKUYuAa YbTUOOPHU OLIMPHII 3aPYPATHHU KYpCcaTHIITa XapakaT KUJIaMu3,
3ep0 TEXHUK KaMUYMJIMKJIAp YCYJTHUHT TEPANeBTUK CaMapacCUHU MYKOTMACHH.
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XVJOCA

1. Orup Oom cyaru Ba MHS IIMKAacTJIaHTaH OeMopJiapja OOl MUHSHU
HOWHBA3UB COBUTHUIIHMHI KEHI' KYJUIAHWJIQJWTaH yCyJUlapuaaH (olganaHui 0ol
MHUSl Ba TaHa XapOPATUHUHI CTAaTUCTHK axaMHUSATJIM MacaluIuura ojaud Keamaiiaw,
(akaTruHa XapopaTHUHT TacailnIly TEHACHIMICH Ky3aTHINO, yHIa MUs-TaHa Xapopar
rpaguentu 1,4°C gan omMaau. MUKpPOTYIKUHIN paguoTEPMOMETPUsL OOLI MU TYpIIH
OYTMMIAPUHUHT OMp TEKHC OMp XHJI COBHMACIHTHHHM KypcaTmu. Y Timapu nespiu
COBHMAMNIH.

2.  Opawmii ycymnap KOMIUIEKCUTa HazohapHHreal COBUTHUIIHUHT KYIIMIUIINA
00111 MUsI XapOpaTHHHHT, TaHA XapopaTHHU 3ca ¢akatruHa Ky komrnoHeHTIn N+C+B
rypyXyJa MIIOHWIM nacailummura onud Keiaau, OyHaa Musi-TaHa xapopaT rpaueHTH
3,1°Can  Tamkun xKwigd. AKCapusaT XOJUIapAd, COBUTHIIHHUHI KEHI TapKajlraH
yCYJUIapUHM KYJUIalll HaTH)KACHJa, XaTTOKH, 4YyKyp Oy3wiraH reMOAMHAMHMK Ba
pecnupaTop  KYpCaTKUWIAPHUHI  TUKJIAQHUIIM  pyH  Oepau.  DIEKTpOIUTIAp
KypcaTKA4WwIapyu MEbEP Toupacuia KOJIIH.

3. Ha3odapunrean KOMHOOHEHTHH KYIIMMYAacH XaMMa TYypFYH THIEPTEPMHUS
xonatrnapau (36,7%) TyxTtatud Kojiaau, YIia BakTAa KaHAAal YHU MUKIOpPU Haz0patr
rypyxjaa, akcuHda, ommpuiaand Owman 30,3 kamap 50%. Ym0y XakukaT odra
KaTTa KIMHUK axaMusT, MabJyM, TUIEpPTepMUs HEHUpPOH yuyH (aran
xucobnanaau, €auaa 39°C Kupub KeIsAnTi YHU XaJ0K OYIIHIIL.

4. HazodapuHrean cCOBUTHII TabCHpUIA II3aK Ty3WJIMalapia THUIOKCHS Ba
WUIEMUSAH KEWMHTW Y3rapulUIapHUHT PUBOXJIAHUIIM Kapuildo 20%ra kamaiaw,
KOJITAaH  XoJamiapjia JAECTPYKTHMB  y3rapululap: HEHPOH  YCUMTAJIAPUHUHT
JEMUEINHU3AUUACH Ba CTPYKTYp HelpoduiIaMeHT OKCWIMHHHI TapyajaHUIIN
*apa€Hyapu O0CKHUMra eTMai — Y3rapuiicus KOJJIu.

5. Hazodapunrean coButum amaira OMIMPWITaHAAa MHOKapA THUIOKCHSICH
yuyH xapakrtepiu IKI' Oy3ununiapu 601 MUSIHM HOMHBA3UB COBUTHIIHUHT YMYMHUI
KaOyJ1 KWIMHTaH ycyJulapura Hucoatad 9,6 maprta Kynpok 6aparapad STHIIH.

6. bom MusHM HOMHBa3MB COBUTHILI TabCUpHJA OOII MU XapOPaTUHUHT
nacailMIIMHU PUBOMIIAHTAHJIUTH Ba MHTEHCHUBIIUTH OOIIl MUS UIIEMHK >KapOXAaTHHUHT
OFUPJIMK Japa)kacH, 3C-XYUIHM WYKOTHIL, HEBPOJOTUK Oy3WJIUILIAp XapaKTepH,
TU3UMJA CYIOKJIMK LUPKYJSLMICH TE3JIMIUra TYFpPHU MPONOPLUMOHA Ba YHJIAard CyB
XapopaTH, Kajla CYSTMHUHT >KapoXaTJaHWIIM (TpenaHauus) XaKMHUIa TecKapu
MPOTMOPIIMOHAI PABUIIIIA OOFIIHK.

7. JlaktatT MUKIOpU Hazo(hapuHTeal COBUTUII I'ypyXJIapuaa, XaTTOKU, YHUHT
JacTIa0KK IOKOPU KUMMaTiaapuia MebEP KypcaTKUujiapura TeHIIallIu.

8. Hazodapunrean coBuTHII XoJlaTiapujia KOHAAru TIIIOKO3a MUKIOPU
TUIOTEPMHUSl XO0JIATUJAa MOJJA aJMAallMHYBH >Kapa€HU JapakKaCUMHUHT Macaluing
Tydaitnu Oup mynua omiu. LIlyHUHT ydyH, MyHTa3aM paBulllia, alHUKCA, TapeHTepall
O3UKJIAHTUPHII TaMHIIAHTaH/1a KaHJ MUKIOPHUHH Ha30paT KWinO Oopuil 3apyp.

9. Hazodapunrean coputuin rypyxuaa BEHUHT YHITA CHIDKUAIIM MATOJOTUK
XapakTepra sra sMac, y 00m MHUSHM HOMHBA3WB COBUTHUIIHHMHI J1aBOJOBYHM TabCHPU
MEXaHU3MHHUHI aCOCUH KOMIOHEHTH — WIIEMUS Ba TMIOKCUSHUHI >KapOXATIOBYU
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TabCUPUTa TOJICPAHTIUKHU OUIUMPYBYM, XyKalpadapHUHT KUCIOPOJ HCTEbMOJIUHU
nacauimman udoaanaiam.

10. bomr MuUSHM HOMHBA3WB COBUTHIIHM amajira OLIMPHINIA  II3aK
TY3WIMAIAPUHUHT Xa€T BaKTH/1a HEMPOBU3YyaJlJIall yCyJUIapy Opachia KUCKAJIATCHTIIN
aKyCTHUK ¥3aK YaKUpwiraH MOTEHIMaJIap KypcaTkuuwiapu ymoOy XoJjaTaa
MYJIBTUCIANC KOMITBIOTEP-TOMOTpadUK KypcaTKUWwiapyu Xycycud OyimaraH Oup
BaKT/1a MOP(OJIOTHK TEKITUPYB HaTUKaJapura sKuH OVIiu.

11. bom wmusi MaxauiMi COBUTWITAHJa TUTPOKHU OaxoJamijga TUTPOKHU
AHUKJIAIIHUHT KapaBoT IIKAJIAaCH MIIOHWIN KypcaTkud xucobnaHaau. TUTpOK aiipum
xoJyaTiap/aa 3C-XyUIMHA yHYa HYKOTMAraH 3pKak *KWHCIIH axciaapaa Kau1 dTUIUIINA
MYMKHH. ¥ UCHUTHINHUHT (HU3UK (JoHmad OwiiaH yparl, UCUTIUY KYWHI) yCyJuiapu
épnamuaa 6aparapad dTHIIN.

12. 33,5+0,9 c. naBom 3Trad 0ol MHUSHU HOWHBA3WB COBUTHIIIAH CYHT 90%
103ara KeJayBYM PUHOpPES, COBUTHUII TYXTaTWITaHAAH CYHI 7 KyH yTrad MYCTaKuj
TYJIUK HYKOJIW. bolml MUSHM HOMHBA3UB COBUTHUILJIAH CYHI JIIWTYB HYyJUlapu Ba
THMITAHUK MEMOpaHa TOMOHU/IAH MATOJIOTUK Y3rapuiiap Kai 3TUiIMaIu.

13. bom MuUSHM HOWHBAa3WB COBUTHUIIHUHI YMYMHUU ONTHUMAJ JaBOMHIIUTH
OEeMOpHU TYIUK Yy3ura KeJWIIM, HEBPOJOTHUK XOJIaTHM Oaxouail, 3apyp Jaboparop-
WHCTPYMEHTAJI TEKIIUPYBIAPHU YTKA3UII Ba KaiiTa OOl MUSTHU HOMHBA3UB COBUTHIII
YTKa3uIll MacajacHHU XaJl 3TUII Y4yH yHYa KaTTa Oynmaran (6-8 coat) Tanaddyc
sxtuMoan omnad 33,5+0,9 ¢ Hu TamKua KUiaaau.

14. Hazodapunrean coBuTuIIZa YMyMUH KaOyn KWIMHTAH  COBMTHIL
ycyJuiapuiad  (apkiud YiIapok OeMOpJapHUHI HWHTEHCUB Tepanusi OyIuMu Ba
cTauoHap/a oynuim Myaaatiaapi - 1,4, HOTypFyH reMoJiMHaMuKa qapomMuinuru — 1,7,
VIOKaHUHT CYbHUW BEHTWIsSLUsicMra OOFMMKIMK — 1,3, koma xomatu — 2 Mapta
KUcKapau. ['mazro oxkuOuTiap mkagacu Oyinya CTallMOHApJaH YWKUII BaKTHIa
KacaJTUK OKUOaTH Hazo(hapuHTeall COBUTHUIN TypyXJapuaa sximu 0ynuo 4,7 GamiHu
TalTKWJI KWica, OOl MHUSHUHT yMYMHUHA KaOysl KWJIMHTAH COBHUTHII YCYJIJIapH
KYJUTAaHWITaH TypyxJjiap/a 3ca ymoy kypcatkuy 3,8 0.ra TeHr.

15. Vium napaxkacu moc pasuiiaa 25,35 Ba 30,95% HuU TalIKu KWIAH, Iy
Owran Oupra amabuér  MabIyMOTJIAPUHHUHT  KypCaTUIINYa, TUIOTEPMHK
MyoJiaxanapcu3 ynum nmapaxkacu 35-71%ra  tenr. Hazodapunrean coBuTHIn
rypyxJjapuia xaB(hiau runepTepMus XoJlaTiapy Ka1 STUIMA/IH.
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HAYYHBIA COBET 11O IPHCYKIEHUIO YYEHON CTENEHH
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MEJIUIIMHCKOM AKAJTEMUN
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TeMa JOKTOPCKOM JUccepTALIMM 3aperucTpupoBaHa B Boiciieil aTTecTalMOHHOH KOMUCCHUM NPH
Kaounere MunuctpoB Pecny6inku Y36ekucran 3a Ne30.09.2014/B2014.3-4.Tib.307.

JokTopckast muccepTanys BhITIONHEHA B TalKeHTCKOM METUITMHCKOM aKaJIeMHuH.

ABTopedepar auccepTaniy Ha TpeX s3bikax (y30eKCKHiA, pPYCCKHM, aHTIUICKIIA) pa3MelleH Ha BeO-cTpa-
HHULE Hay4yHoro cosera (www.tma.uz) wu HuadopmanmonHo-oOpazoBaTeqbHOM —moptane “ZiyoNet”
(www.ziyonet.uz).

Hayunbiii ABaxos BsiuecsiaB Eppangosny
KOHCYJIbTAHT: JOKTOP MEIMIIMHCKHUX HayK, Ipodeccop
OdunuanbHbie Miour Xa Ou
ONIIOHEHTHI: JOKTOP MEIMIIMHCKHIX HayK, Ipodeccop

Maxkamor Kozum Dpramesuy
JOKTOP MEIUIIMHCKUX HayK

CarBangueBa JJjbMupa AGAycaMaTOBHA
JIOKTOP MEAMIIMHCKUX HAYK, Ipodeccop

Benymas opranusanus: Yuusepcurer Unaxe (FO:xnas Kopes)

3ammra  COCTOMTCA « » 2015 r. B YacOB Ha 3aceJaHWM HAYYHOTO COBETa
16.07.2013.Tib.17.01 npu Tamkenrcko# meaumuuckoi akagemun (100109, r. TamkenT, AnMasapcKuii paiioH, yiI.
®apobwu, 2. Ten./pakc: (+99871) 150-78-25, e-mail: tta2005@mail.ru.

C muccepTanmeii MOXKHO 03HAKOMHTHLCS B MH(pOpMaIMOHHO-pecypcHOM IieHTpe TankeHTCKOW MEIHIINH-
CKOH akazieMu (3aperucTpupoBana 3a Ne ).
Anpec: 100109, r. TamkeHT, Aimazapckuit paiioH, yin. @apobdwu, 2. Temn.: (+99871) 150-78-25.

ABTopedepar auccepTaiy pa3ocian «___ » 2015 .
(mpoTokoi pacchuTKy Ne OT « » 2015 r.).

III.1.Kapumos

[Ipencenarens HAY4HOTO COBETA MO IMPHUCYKICHUIO

Y4EHOM CTENEHU TOKTOPa HAYK, 3aCITy>KCHHBIN AesTeslb HayKu PY3,
akagemuk AH PY3 u PAH, n.M.H., npodeccop

P.Jd.Cynnarosn
VYuénblii cekpeTapb Hay4HOTO COBETA 0 MPUCYKIESHUIO
Y4EHOU CTEIEHH JOKTOpa HAYK, I.M.H., IOLEHT

T.C.Ar3aMmxo/a:xaeB
[Ipeacenarens HAyYHOTO CEMUHApA MMPU HAYYHOM COBETE
0 MPUCYKJCHHUIO YUEHOU CTETEHHU JIOKTOpa HayK, J.M.H., Tpodeccop
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BBE/IEHUE (AHHOTaUs JOKTOPCKOM TUCCEPTALIUM)

AKTYaJIbHOCTBh M BOCTPEOOBAHHOCTb TeMbl AUccepTanun. YepernHo-Mo3roBas
TpaBMa SBJIIETCS OJHOW U3 aKTyaJbHBIX MpoOJeM 31paBooxpaHeHus. B PecryOnuke
V30ekucTaH JaHHasl NATOJIOTHUS SBIIAETCS OJHOW M3 OCHOBHBIX IPUYMH CMEPTHU, OCO-
OEHHO CPEIM MOJIOZIOTO HACENIEHHA®, ¥ JUIUTEILHON WHBAIMIN3AIMM BIKUBIINX T1a-
nuenTtoB®. TlopakeHre CTBOIOBBIX CTPYKTYP TOJIOBHOTO MO3Ta IPU YEPEMHO-MO3IO-
BOH TpaBme nocturaet §1% mpu rECTOIOTHYECKOM U3YYCHHH in Vitro. 66% Takux mo-
BPEXKJICHUH MPUBOAIT K HEOIAronpusATHOMY (CMEPTb, TSKellas WHBAIUIN3AIINS) UC-
XO0Jly 3a00JIEBAHHUS.

[lepBruHOE MOBpEXKACHUE TOJOBHOIO MO3ra IpPH TKEIOW 4epernHO-MO3TOBOM
TpaBMe MPEJCTABICHO B BUJI€ MEXaHUYECKOM TpaBMbI HEHPOHOB, aKCOHOB, IJIMH U KPO-
BEHOCHBIX COCY/IOB 32 CUET PACUIMPEHHUS], pa3pbiBa, PACTKEHUS, IPOUCXOASIINX B MO-
MEHT TPaBMbl. DTH HPOLECCHl MPOKJIABIBAIOT IIyTh JJI1 BTOPUYHBIX NATO()U3HOIOTH-
YEeCKUX KacKaJ|0B, BKIIOYAIOIINUX OMOXUMHUYECKHE, METaOOIMUECKUe U (PU3n0I0ornde-
CKHE€ U3MEHEHHUS B BUJIE IPOTPECCUPYIOILEN IENIPECCUN, HIOHHOTO IncOaliaHca, BHICBO-
00Xk /1eHNs BO30YKIal0LUX HEUPOTPAHCMUTTEPOB, MUTOXOHPUATILHON TUCHYHKIIUU
¥ aKTHBALMU BOCTIAIMTEIBHBIX M KIMMYHHBIX IIPOLIECCOB

B 3TOM IHMHaMHYECKM YyBCTBUTEIBHOM KO BPEMEHH KOHTEKCTE TMIIOTEPMHS
MMEEeT 3allUTHBIA 3 (EeKT Ha pa3IuyHble MaTojornyeckue npoueccel. OHa SBiISETCA
HOBOW MYJIbTUIIOTCHIIMAIBHON HEMPONPOTEKTUBHOW CTPATETHEN IS JICYEHUs Ye-
PENHO-MO3TOBOM TPaBMBIS,

KimHnueckux uccienoBaHui, MOCBSIIEHHBIX JOKATbHOMY OXJIAKIECHUIO TOJIOB-
HOT'0 MO3Ta, 0COOEHHO TeX, KOTOpbIe 00J1aaay Obl HAMMEHBIIIUM KOJIMYECTBOM HEJ0-
CTaTKOB M MOBBIIAIH 3P(HEKTUBHOCTh HEUPOIPOTEKIIUH MPU MOPAKEHUU CTBOJIOBBIX
CTPYKTYpP C PacnoJIO)KEHHbIMA B HUX >KM3HEHHO BA)KHBIMHU LIEHTPaMU, CBA3aHHBIX C
YEepENHO-MO3r0BOM TPAaBMOM, NPAKTUYECKN MaJIO BCTpedyaercs B aureparype. Orcyr-
CTBYIOT TaKHU€ METO/Ibl, KOTOPbIE MOTJIM Obl MPUMEHSATHCS B MepUPEPUIHBIX OOTbHU-
11X, Ha JIOTOCIIUTAJILHOM 3Tarne (B MAaIUHE «CKOPOH TTOMOIIII).

HcenenoBanus o TEPMOKAPTUPOBAHUIO TOJIOBHOTO MO3Tra B MPOIIECCE €0 THUIIO-
TEPMHUU C MOMOILIBIO OXJAXKIAIOIIUX NUIEMOB, BODOTHUKOB C OYEBUAHOCTBIO CBUJE-
TEJIBCTBYIOT O KpallHE HEPABHOMEPHOCTHU OXJIAXKIEHUS MO3Ta IPY MIOYTH MOJHOM OT-
CYTCTBHM OXJIAKJEHUS CTBOJIOBBIX CTPYKTYD.

HayuHo-uccnenosarensckas paboTa peain3oBaHa B paMKaxX BBIIIOJIHEHUS 3a]1ay,
ykazaHHbIX B [loctanoBnenun Ilpesunenta PecnyOnuku Y36ekucran «O Mepax 1o
JanbHeeMy yriyoiaeHuo peopMUpOBaHUS CUCTEMBI 3/IpaBOOXPAHEHUs» OT 28 HO-
s0pst 2011 roma 3a Ne T1I1-1652.

CooTBeTCcTBHE HCC/IEIOBAHMS NMPHOPUTETHHIM HANPABJEHUSIM PA3BUTHSA
HAyKH U TexHosiornii Pecnyosiuku Y30exkucran. Hactosias paboTa BbIIIONHEHA B

5 Kapues I'.M. ¢ coasr., 2000; Axmanos A.C. ¢ coasr., 2003; Asakos B.E. ¢ coasr., 2015; Cabupos JI.M. ¢ coasT.,
2011; Kynmames K.A., 2012

6 Kapues .M. ¢ coast., 2014; Kynmames K.A., 2012

"Chen L. et al., 2015; Schwarzmaier S.M. et al., 2014; Yu C. et al., 2015

8 Kabadi V.S. et al., 2014
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COOTBETCTBUHM C NMPUOPUTETHHIMHU HAIPABICHUSMU PA3BUTHUS HAYKH M TEXHOJOTUU
Pecnyonuku Y36ekuctan HTII-9 «Pa3paboTka HOBBIX TEXHOJIOTHH MPOPUIAKTHKH,
JTUArHOCTUKH, JICYCHUS U peaOuIUTaIMKU 3a00JIEBAaHUI YETOBEKa.

0030p 3apy0e:kHBIX HAYYHBIX HCCJIEAOBAHUI 110 TeMe TUCCePTALUU.

Hayunble uccienoBanusi B 00J1aCT HEUPONPOTEKIIMUA U ONTUMU3ALUU JICUCHHUS
TSOKEJION YeperHO-MO3TOBOM TPaBMBI C MOPAXEHUEM CTBOJIOBBIX CTPYKTYp IMyTeM
pa3pabOTKU M BHEAPEHUS B MPAKTHUECKYIO JESITEIIbHOCTh HEMHBA3UBHBIX METOIOB
KpaHuoliepeOpaqbHOM  THUIOTEPMUUM B  COUYETaHMM C  Hazo(apuHTeaTbHBIM
OXJIQKJICHUEM TMPOBOMSTCS B TAKUX HAYYHBIX IIEHTPAX W BBICIIUX 00pa30BaTEIbHBIX
yupexaenusx, kak Kings National Hospital & Medical Centre of Pain from London
(Anrmus), National University of Singapur, National Centre of Oncology (FOxnas
Kopest), Medical Centre of University Pittsburg (CIIA), riaBHbI TOCIHUTANIb
Maccauycerca (CIIA), Fraiburgs University Clinics (I'epmanus),
Nurepaucuurummnapuas kiauHuka Oomu  ([epmanus), Kiumnuka VYHuBepcurtera
VYuncanst (LBemus), Menuuunackuit ieHTp 1 kinauka 6omu ACCYT (U3pauns).

JIOCTUTHYTBI Ba)KHbIE MPAKTHUUYECKHE U TEOPETUYECKHE PE3YJIbTaThl HAYUHBIX
UCCJIEI0BaHUM TOBBIIEHUS 3((HEKTUBHOCTH HEWHBA3UBHBIX METOJIOB OXJIAXKJICHUS
TOJIOBHOTO MO3Ta, CPEJIU KOTOPBIX: CO3/IJaHnE HEOYyIali3epHOI0 METO/1a HEMHBA3UBHOTO
OXJIQXKJICHHUSI OCHOBAHUS TOJIOBHOTO Mo3ra uepe3 HocoBble X0/bl (Preliminary safety
data in brain injured patients with RinoChill device); onpenenenue KIMHHUYECKON
3O PEKTUBHOCTH, OCIOXHEHUH UM HCXOJ0B JE€YEHUs MpU OOIIEeM OXJIaXKICHUU
opranm3ma venoBeka (UK four-centre study, European Brain Injury Consortium core
data survey, Prospective Observational Cohort Neurotrauma (POCON), Austrian
severe traumatic brain injury study), a Takke BIMBAaHUU XOJIOJHBIX PACTBOPOB IMpHU
yepenHo-Mo3roBbix TpaBmax (Italian intensive care unit cohort, Trauma Brain
Foundation, Preliminary safety data in brain injured patients with RinoChill device);
WCIIOJIb30BAaHWE  HEWHBA3MBHBIX  TMOPTATUBHBIX  MaJOrabapuUTHBIX  METOJOB
TUNIOTEPMUHU TOJIOBHOTO MO3Tra B MPOQPMIAKTUYECKUX HETAX MPU OKa3aHUU CKOPOM U
HEOTJIONKHOM MenuunHckoi momotnu (Traumatic Coma Data Bank).

JlaHHO€ HCCIIEIOBAHME COCPENOTOYEHO Ha CO3IaHUM U BHEAPECHUU B
MPAKTUYECKYIO0 KIMHUYECKYIO JIESITEbHOCTh METOAA OKAa3aHMs BBICOKOKaUYE€CTBEHHOM
HEOTJIOKHOW HEUPONIPOTEKTUBHOM IIOMOIIM IIyTEM OXJIAXKACHUS CTBOJIOBBIX CTPYKTY]P
TOJIOBHOT'O MO3Ta, KOTOPBIX MOKET MPUMEHATHCS KaK Ha JOTOCHUTAIILHOE 3Tare, Tak
U B CHCIUATM3UPOBAHHBIX MEIUIIMHCKUX IIEHTPaXx.

CreneHb N3y4eHHOCTH MPO0JeMbl. VIcTOpUYeCcKH CI0XKUIOCH TaK, UTO TeparieB-
TUYECKYI0 TUIOTEPMHUI0O HAUMHAIM JI0 ONEpaIriii, COMPOBOXIABIIUXCS JIJTUTEILHON
umemueii (Lewis F.J., 1955; Sealy W.C. et al., 1958). MuTepec k TeparneBTHYSCKOM
TUIIOTEPMUU BHOBB BO3pOC B Hauasie 1980-X rr., koraa sKCcrepuMeHTalbHbIE HCCIEN0-
BaHUS MTOKA3aJIu IPEUMYIIIECTBA, KOTOPHIE MOTYT OBITh MOTYYEHBI U MATKOM TUIIOTEP-
muei (32-35°C), Hexxenn yMEepeHHON WK TTyOOKO#, ¢ MEHBIIIMMU OCJIOKHEHUSIMU. B
HACTOSIIIEE KE BPeMsl TeparieBTUUECKasi TUIIOTEPMHUS MepekuBaeT peneccanc. Kpome
TOT0, C YIYUYILIEHHEM B OTJICJICHUSIX PeaHUMAIIMU U MHTEHCUBHOM TEpauu BO3MOKHO-
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CTe KOHTPOJIS/TPEOTBPAIICHNUS HETaTUBHBIX 3((EKTOB UCKYCCTBEHHOTO OXJIaXIe-
HUS1, KPYTHbIE KIIMHUYECKUE UCCIICAOBAHMS JIJISl PA3IUYHBIX CUTYallui CTaIH pealbHO
BeinmotHMBIME (Polderman K.H. et al., 2009).

[Ipeanonaraercs, 4To periOHAPHOE OXJIAXKIECHUE MO3ra y OOJIBHBIX C YEpPEIHO-
MO3TOBOM TpaBMOM 00JaaeT TEMHU K€ HEHPONPOTEKTOPHBIMU MTPEUMYIIIECTBAMHU, YTO
U 00II1asi TUIOTEPMUSI TIPU OJTHOBPEMEHHOM YMEHBIIIEHUH CBSI3aHHBIX C IMOCJEIHEN
HEraTUBHBIX PPEKTOB, a BpeMs OXJIaXKICHUS MO3ra MOXKET ObITh KOpoue, 4To 00ec-
neuynBaeT OoJiee panHioo Herponporeknuto (Christian E. et al., 2008; Bramlett H.M.
etal., 2012; Girisgin A.S. et al., 2015).

B nHacrosiee BpeMs JOCTYITHbIE METOABI M TPUOOPHI JIJIsl MHULMALWHU U TOAIEp-
’KaHMI TePareBTUYECKOM THITOTEPMUU Pa3HOOOPA3HbI U Pa3INuHbI 0 3P PEKTUBHOCTU
(Gaither J.B. et al., 2015; Flynn L.M. et al., 2015; Nichol A. et al., 2015; Reis C. et al.,
2015).

[ToBepXHOCTHOE OXJIAXKICHUE BO31yXOM MJIU JKUJKOCTBIO TpEOyeT JIsl cBoeH 3(h-
(eKTUBHOCTH OOJIBLION IUIOMIAJM KOKM NAIUEHTa, OHO CII0)KHOE U TPYAOEMKOE.
BHyTpeHHee oxJIaKeHuE — HHBa3UBHOE, TPYIOEMKOE U Joporoe. BHyTpucocyaucreie
OXJIQXKIAFOIIME KaTETEPHI CIIe HYKJAI0TCS B TIIATEIBHBIX HCCIEAOBAHUAX U CKIIOHHBI
K KaTeTep-aCCOLIMUPOBAHHBIM OCJIOKHEHUAM. ICKyCCTBEHHOE OXJIaXKIE€HUE OUYEHb (-
(beKTUBHO, HO TPeOyeT MPOBEACHUS €r0 B CIEHUATN3UPOBAHHBIX KIIMHUYECKUX CTAIIU-
oHapax. BrnuBanue nensubix (4°C) pacTBOpPOB SIBIIE€TCSI OUY€Hb OBICTPHIM, d(PPEKTHB-
HBIM U JIETKO BBINOJHUMBIM MeToAoM. OIHaKo, BBEeEHHE OOIBIIOr0 00BbEMA KUIKO-
cTH (TeM 0oJiee M30TOHMYECKOW) MPUBOAUT K OTEKY M yCYIyOJIEHHUIO UIIEMUYECKHUX
MPOLIECCOB TOJIOBHOTO MO3ra y OOJIbHBIX TSKEIOW YEepernHO-MO3rOBOM TpaBMOM.
Kpome Toro, 3ToT METOA IOJIPKEH COUETAThCS C APYTUMH METOAaMU M3-3a CBOEH KpaT-
KOBPEMEHHOCTH.

VY 4YenoBeka CENEKTUBHOE OXJIAXIECHHE NOJIOBHOIO MO3ra J0 CUX HOp SBIISETCS
HEPEILICHHBIM BOIIPOCOM. 1 '0JIOBHOI MO3T SIBJISIETCS TEPMUYECKH I'€TEPOTr€HHbBIM Opra-
HOM. JIMI10 ¥ TOBEPXHOCTH CIAM3UCTON 00OJIOUKH HOCA CIUIIKOM MaJeHbKHUE 110 OTHO-
IIEHHUIO K Macce MO3ra U KapOTUIHOW CeTH. DTH OrpaHUYEHUs JOOaBISIFOTCS K KOPOT-
KOMY BPEMEHU KOHTAKTa, B TOM YHCJI€ U B 00JIACTH KapOTUIHBIX apTepu, Ie OTMe-
Y4aeTCsl BBICOKAsi CKOPOCTh KPOBOTOKA. OCTarOTCSl HEM3yYEHHBIMU ONTHMAJIbHAS METO-
IUKa TUIOTEPMUN MO3ra M TEXHUKA HEMHBA3WBHOW PETHCTPALMU €ro TEMIIEpaTyphl,
JUTATEIBHOCTh TUIIOTEPMHUH U OCOOEHHOCTH COTPEBaHUsl, HyTPUTUBHAS MOJAECPKKA U
aHajroceaarus.

CBsi3b AUCCEPTALMOHHOIO MCCJIEJOBAHUS C IUIAHAMHM HAYy4YHO-HCCJIeI0Ba-
TeJbCKUX PadoT.

B yucne rocyjapcTBEHHBIX IPOrPaMM [0 MEAUIIMHE OAHO U3 HEHTPAIbHBIX MECT
3aHUMAlOT pabOThl MO YEPENHO-MO3TOBOM TpaBme. PaboTa BhINOJHSNIACH B paMKax
I'ocymapcTBeHHON HayYHO-TEXHUYECKOW mporpamMmbl «OXxpaHa 310pOBbsI HACEICHUS
Ha OCHOBE COBEPLIEHCTBOBAHUS UMEIOIIMXCS U CO3JaHUSI HOBBIX METOJ0B U TEXHOJIO-
ruii B meaunuue» (2011-2014 rr.) u B COOTBETCTBUU C IJIAHOM HAy4YHO-KCCIIEIOBA-
TeIhCKUX paboT TamkeHTCcKoW MeauIuHCKon akagemuu. Homep ['ocymapcTBeHHOM
peructpaunu 01.11.00156.
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Heapb nccaenoBaHus — ONTUMU3ALKS PE3YTBTATOB HEUPOIPOTEKIIMU U JICUCHUS
TSKEIION YepermHO-MO3T0BOM TPABMBI C MOPAXKEHUEM CTBOJIOBBIX CTPYKTYP MyTEM pa3-
pabOTKHM U BHEIPEHUs B MPAKTUKY METO/a Ha30(hapUHreanbHOro OXJIAXKACHHUS OCHO-
BaHUS TOJOBHOTO MO3ra B KOMIUIEKCE C HEHMHBA3MBHBIMH METOJAMH KpaHHUOIIEpe-
OpanbHOI TUIIOTEPMUM.

JIist mocTrKeHusl e paboThl OB MOCTABJICHBI CIEAYIONUE 3a4a4H HCCIe-
JTOBAHUS:

U3y4eHHE U pa3paboTKa METO/1a HEMHBa3UBHOTO OXJIAXK/IEHUS TOJIOBHOTO MO3Tra C
Ha30(apUHTeaNTbHBIM OXJIAXKACHUEM KaK OCHOBHOTO JJIS 3alIUTHl CTBOJIOBBIX CTPYK-
Typ TOJIOBHOTO MO3Ta OT UIIEMUH;

pa3paboTKa ¥ BHEAPEHHE B KIMHUYECKYIO NEATEIHHOCTh MPOTOKOJIA IS OCY-
IIECTBIICHUSI HEMHBA3UBHOTO OXJIAXKJIEHHUSI TOJIOBHOTO MO3ra ¢ Ha3o(apuHTeaTbHbIM
OXJIaKICHUEM;

Ha OCHOBAaHMHU pa3pabOTaHHOIO MPOTOKOJA ONPEAESIEHUE ONTHUMAIBHBIX METO-
JI0B, CPOKOB IPOBEICHUSI HEMHBA3UBHOT'O OXJIAKICHHUS FOJIOBHOI'O MO3Ta, XapakTepa U
0COOEHHOCTEN cOrpeBaHusl, BO3MOXKHBIX OCJIOKHEHUHN U UX MPOQPUITAKTHKY;

U3yYEHUE XapaKTepa TSXKEION 4eperHO-MO3TOBOM TPaBMbI, YACTOThI TOPAKEHUS
CTBOJIOBBIX CTPYKTYp T'OJIOBHOTO MO3Ta JI0 MPOBEACHHSI HEMHBA3UBHOTO OXJIAXICHUS
rOJIOBHOTI'O MO3I'a U TIOCJIE HETO;

B CPaBHUTEJIbHOM aCIEKTe U3yUYCHUE BIUSHUS PA3IMYHBIX METOJIOB HEMHBA3UB-
HOTO OXJIQXK/ICHHUS TOJIOBHOTO MO3Ta Ha CKOPOCTb, MHTEHCUBHOCTh M BBHIPAKEHHOCTD
CHIDKEHHUS TEMIIEpaTyphbl TOJIOBHOTO MO3Ta;

OTIpe/IeNIeHNE XapakTepa M CTENeHH OXJAXACHHUS Pa3IMYHBIX CTPYKTYp TOJIOB-
HOTO MO3Tra: METOJOM MH(paKpacHON aypUKYJISIPHOW TEPMOMETPHUH U MUKPOBOIHO-
BOH paioTepMOMETPHH KOPBI OOJIBIINX MOTYIIApUN C TEPMOKAPTUPOBAHUEM;

M3YyYCeHHE BIUSHUS HEMHBA3UBHOTO OXJIAKIEHUS TOJIOBHOTO MO3Ta Ha CBEPTHIBA-
IOLIYI0 CUCTEMY, KHCJIOTHO-IIIEJIOUHOE PaBHOBECHE U JpyTye mapaMmeTpbl FTOMeocTasa,
B TOM YHCJI€ HA YPOBEHb JIAKTaTa U IIFOKO3bl KPOBU U CIIMHHOMO3TOBOM KUAKOCTH;

u3ydeHne (PyHKIUOHAIBLHOTO COCTOSIHUS CTBOJIOBBIX CTPYKTYP TOJIOBHOI'O MO3Ta
METOI0M KOPOTKOJIATEHTHBIX aKyCTUYECKU BBI3BAHHBIX CTBOJIOBBIX TOTCHIIMAJIOB TIPH
OCYIIECTBICHUH Ha30()apuHTE€aTbHOTO OXJIAXKICHUS;

M3Yy4YE€HHE YacTOThl PAa3BUTHUS JPOKU U 3J0KAUECTBEHHOW THMIEPTEPMHUH, KaK
HanOoJiee HEOIArOMPUATHBIX (DAKTOPOB MPOBOAMMOTO OXJIAXKIAIOMIETO BMEIIATEhb-
CTBa, U METOJIOB OOPHOBI C HUMU;

otieHka coctostuusi JIOP-opraHoB O0JIBHBIX € TSXKEIOW YepEemTHO-MO3TOBOM TpaB-
MO NP MPOBEACHUN UM Ha30(papHUHTEATLHOTO OXJIAXKICHNUS;

M3yYeHHE TMaTOJOr0aHATOMHYECKON KapTHUHBI CTBOJIOBBIX CTPYKTYp TpPH OCY-
IICCTBJICHUN HEMHBA3WBHOTO OXJIAXJICHUS TOJIOBHOTO MO3Tra IN VIVO METOIOM MYJIb-
TUCJIAHHOTO KOMITBIOTEPHO-TOMOTpadUIecKoro 00cIeI0BanHus, a Takxke iN VItro — npu
MOMOUIM TOCMEPTHOTO CyAeOHO-MEIULMHCKOTO IMOCIOHHOTO MHKPOCKOMUYECKOTO
U3YYCHUS;

M3Yy4YE€HHE CPOKOB BBIXOJa U3 IepeOpaibHONM KOMBI, TPOAOHKUTEILHOCTH apTe-
PHAIBHOM TUIIOTEH3UH U UCKYCCTBEHHOM BEHTUJISIIIUM JIETKUX, CPOKOB NMPEObIBAHUS B
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OTJIEJIEHUU PEaHUMAallMd U NHTEHCUBHOW TEPAINH, CTAIIMOHAPE U BOCCTAHOBJIEHUS KO-
THUTUBHBIX (DYHKIIUH TIPU OCYIIECTBICHUM HEMHBA3UBHOTO OXJIAXICHHS TOJIOBHOIO
MO3Tra OOJIbHBIM TSKEJIOW YeperTHO-MO3TOBOM TPAaBMOM.

O0BeKTOM HccJIeIOBAHUI SIBUTMCH TOCIIUTAIN3UPOBAHHBIE B OTAECJICHUS pEaHH-
Mallid ¥ WHTEHCUBHOW Tepanuu PecrmyOIMKaHCKOTO HAYyYHOTO LIEHTpPa SKCTPEHHON
MEIUIMHCKON MoMOIIU U TalkeHTCKON MeTuIIMHCKON akafgeMuu 113 GoNabHBIX C TS-
KEJION YeperHO-MO3rOBOM TPaBMOW, B TOM YHCJIE OCI0KHEHHON MOpPaKEHUEM CTBO-
JIOBBIX CTPYKTYp TOJIOBHOIO MO3ra, a TAaKKe 3JI0KaYECTBEHHON IMIepTepMUEH LIEH-
TPaJIBHOT'O reHe3a.

IIpeaMeTrom mcciel0BaHMA MTOCITYKWIH TOJIOBHOW MO3T, pECIUPATOPHBIE U Tre-
MOJAMHAMHUYECKUE MOKA3aTeI1, TAMIIAHUYECKAs ¥ TIOJIMBIIIIEYHAs TEPMOMETPUS, DJIEK-
TPOKapAUOrpaMmMa, MyJIbTHCIIaCHAsE KOMITbIOTEPHAs: TOMOTpadusi TOJIOBHOIO MO3ra,
JMKBOPHOE JIaBJICHHUE, aKYCTUUYECKU BBI3BAaHHBIE CTBOJIOBBIEC MOTEHIIUANBI, ApTEPUATTb-
HbIE€ ¥ BEHO3HBIE 00pa3libl KPOBU U IIYHKTAT FOJIOBHOI'O MO3ra Ha YpOBHE CTBOJIA YMeEp-
X OOJIbHBIX.

Metoabl ucciaenoBanusi. B nponecce nccienoBaHusl IPUMEHEHbI OOLIETPUHS-
Thl€ KJIMHUYECKHUE, JJaOOpaTopHble, OMOXMMUYECKUE, KOMIIBIOTEPHO-TOMOTrpaduye-
CKHE, aKyCTUYECKUE, MOP(POJIOTUIECKUE U CTATUCTUUECKHE METO/IBI.

Hay4yHasi HOBH3HA HCCJIEI0BAHMS 3aKIFOYACTCS B CIEIYIOLIEM:

BIIEPBBIEC Pa3pabOTaH U U3YYEH METOJI HEMHBA3UBHOI'O OXJIAXKJIEHHS T'OJIOBHOTO
MoO3ra ¢ Ha30(hapuHT€IbHBIM KOMIIOHEHTOM OXJIKIEHUS, KAK OCHOBHOM JIJIs1 3aLIUThI
CTBOJIOBBIX CTPYKTYp ToyioBHOro mosra ot uimemuu ([latentr PY Ne IAP 04985,
14.11.2012);

B CPaBHUTEJIbHOM acleKTe BIEPBbIE N3YUEHO BIUSHUE PA3JIMYHBIX METOJIOB He-
MHBA3UBHOI'O OXJIAKIEHUS TOJIOBHOI'O MO3ra Ha CKOPOCTb, MHTEHCUBHOCTb U BbIpa-
KEHHOCTb CHM>KEHHSI TEMIIEPATYPbI TOJJOBHOTO MO3ra;

BIIEPBBIE U3YUYEHO BIIMSHHE JIOKAIBHOIO OXJIAXKIAEHUS TOJJOBHOIO MO3ra Ha CBEp-
TBHIBAIOIILYIO CUCTEMY, KHCIOTHO-IIEJIOYHOE PABHOBECHE U IPYTUE NapaMeTpbl TOMEO-
cTasa;

BIICPBBIC C MOMOIIBIO PA3IMYHBIX METOJOB IN VIVO U IN Vitro u3ydeHa yacrora
MTOPAKEHUS CTBOJIOBBIX CTPYKTYpP I'OJJOBHOTO MO3ra IPH TSHKEJION YepEeITHO-MO3T0BOM
TpaBMe, a TaK’Ke TP MPOBEAECHUN HEMHBA3UBHOTO OXJIAXKICHHSI TOJIOBHOI'O MO3ra Ia-
IIMEHTaM C JaHHOM ITaTOJIOTHEH;

Ha OCHOBaHUU pa3pab0TaHHOI0 MPOTOKOJIA U3yUEHBI U MPUBE/ICHBI ONTUMAJIbHbIC
CPOKH peajn3allid HEMHBA3WBHOIO OXJIAXJACHHS TOJIOBHOIO MO3ra, XapakTep U 0Co-
OEHHOCTH COTPEBAHMSI, BO3MOKHBIE OCIIOKHEHHS U UX TTPO(PUIIaKTHKA;

onpeereHbl CPOKH BBIX0/1a U3 LIepeOPaIbHON KOMBI, TPOJOJIKUTEIBHOCTH apTe-
pUATBHONM TUMOTEH3UH U UCKYCCTBEHHOW BEHTWJISILIUU JIETKUX, CPOKU NTPEObIBaHUS B
OTJICJICHUU PEaHUMAallMd U MHTEHCUBHOW TEpamuy U BOCCTAHOBJICHUS] KOTHUTUBHBIX
GyHKIUI pH OCYIIECTBICHUN HEMHBA3UBHOIO OXJIAXICHUS TOJIOBHOTO MO3ra 00JIb-
HBIM TSDKEJION 4EPEMHO-MO3TOBOM TPABMOM.

IIpakTHyeckue pe3yJbTaThl Hccaea0BaHus. Pa3paboTaHHbIii METO HEWHBA-
3MBHOIO OXJI&XIEHUS TOJIOBHOI'O MO3Ta COTJIACHO IMPOTOKOJY NPOBEIECHUS MOXKET
MIPUMEHSATHCS HE TOJIBKO B CIIELIMAIM3UPOBAHHBIX KPYITHBIX KIIMHUKAX, HO U palilOHHBIX
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OOJIBHHIIAX OT/AJCHHBIX PETMOHOB HAlllel PecIyOIMKH, Ha JOTOCIUTAILHOM dTane U
B MalIMHAaX CKOPON MEAUIIMHCKON TTOMOIIH.

OnTuManbHBIM METOJOM NPOBEICHUS HEHMHBA3UBHOIO OXJIAXKICHUS T'OJIOBHOTO
MO3ra y OOJIBHBIX C TSXKEJION YEpEernHO-MO3rOBOW TPAaBMOM, OCIIOKHEHHOM Hopaxe-
HUEM CTBOJIOBBIX CTPYKTYpP I'OJIOBHOI'O MO3ra, a TAKXE 3JI0KAYECTBEHHOM THIIEpTEp-
MUEHN [IEHTPAJIbHOTO I'E€HE3a, SIBISETC MHOTOKOMIIOHEHTHOE OXJIAKIEHNE T'OJIOBHOTIO
MO3ra IIyTEM COUYETaHHsI Ha30(aprUHI€aIbHOTO OXJIAKICHUS C OXJIAXKICHUEM CBOJIA Ye-
perna U MpoeKIuu KapoTuaHou oudypkanuu. OnTUMaIbHBIM METOJOM PETUCTPALUU
TEeMIIEpaTyphbl TOJOBHOTO MO3ra SIBIsieTCsl MHPpaKpacHas aypHUKyJspHas TEPMOMET-
pusi.

[TpodunakTukoit BOSHUKHOBEHHSI TPOKH Y OONBHBIX C TSHKEIIOM YepermHO-MO3T0-
BOM TpaBMOM B MEPHO] MPOBENCHHUSI HEMHBA3UBHOTO OXJIAXJICHHS TOJIOBHOTO MO3ra
ABJISIETCSl IPUMEHEHUE (PU3MYECKUX (YKYThIBAaHUE OJEsUIaMH, OOKJIaJbIBaHUE Tpej-
KaMM) METOJIOB; IprueM (paKTopaMu, TPEOYIOIIUX YBEIMUEHUS aHTUIPOKEBBIX MEPO-
IIPUATUH, SBISIOTCS. MOJIOJOM BO3PACT NAMEHTOB MYKCKOTO T10J1a C MEHBLIEH CTere-
HBIO YTHETEHMsI CO3HAHUS, a TAK)KE IPUCYTCTBUE HAa30()apUHI€aIbHOIO KOMIIOHEHTA B
KOMIIJIEKCE OXJIAKIAIOIIUX MEPOIIPUATHUI.

Ocy1ecTBiIEHHE HEMHBA3UBHOIO OXJAXXJICHHs T'OJIOBHOTO MO3ra IO INpeiCTaB-
JIEHHOMY IIPOTOKOJIY CIIOCOOCTBYET CHUKEHHIO YAaCTOThI 3JI0KaYECTBEHHOM TUIIEpTEp-
MHUH LEHTPAIBHOIO T€HE3a, YKOPOUCHHUIO CPOKOB KOMAaTO3HOI'O COCTOSIHUS U BOCCTa-
HOBJIEHUS TPOCTEUIINX KOTHUTUBHBIX (hyHKIMA Ha 50,7%, CHU)KAaeT CpOKU MpeObIBa-
HUs OOJIBHBIX C TSXKEJION 4epernHO-MO3rOBOM TPAaBMOW B OTHAEJIECHUM PEAHUMALIUU U
WHTEHCUBHOMU Tepanuu Ha 72,8%. JKOHOMHYECKUM d(DPEKT OT CHIKEHUS HHBAJIU/I-
HOCTH IIPY BHEAPEHUHU JAHHOTO HOBOT'O METOJA JICUEHUS IIPU ATOM cocTaisaeT 171
944 017, 2 cym/ron.

JIoCTOBEPHOCTH MOJYYEHHBIX Pe3yJbTAaTOB 00OCHOBBIBAETCS TEM, YTO BKJIIO-
YEeHHE U UCKIIIOUEHUE MAlIMEHTOB U3 BEIOOPKHU MPOBOINUIIOCH B COOTBETCTBUU C 001IIe-
OPUHATBIMU KpuTepussMu. OOBEKTUBHBIE U CYOBEKTUBHBIE JaHHBIE, XapaKTEPU3YIO-
M€ COCTOSIHUE MAIlMeHTOB Ha BCEX ATarnax HaOJIOJEHUs, MOIY4YEHbI C UCIIOJIb30Ba-
HUEM COBPEMEHHBIX METOJIOB MCCIIEJOBAHUS 10 CTAaHJAPTHBIM MPOTOKOJIaM, METOI0-
JIOTUYECKHX MOAXO0JI0B M Ha0Opa METO/I0B CTATUCTUYECKOTO aHalnu3a, IPOrHO3UPOBa-
HUS, a TAK)KE UX KOPPEKTHOE MPUMEHEHHE MTO3BOJIMIIN 00ECIIEUNTh BEICOKHI YPOBEHB
JOCTOBEPHOCTH.

Teoperuyeckasi M NpaKTUYECKasi 3HAYMMOCTDH Pe3yJIbTATOB MCCJIeI0BAHUS.
N3yuena oxnaxkaaromas ciocoOOHOCTh pa3IMYHbIX METO/I0B HEMHBA3UBHOT'O OXJIAXK/Ie-
HUS FOJIOBHOTO Mo3ra. [IpeaioxeH NpoToKOo MPOBEICHHSI HEMHBA3UBHOTO OXJIaXKIe-
HUS TOJIOBHOI'O MO3ra OOJIbHBIM C TSIKEJION YeperHO-MO3T0BOI TpaBMOM, OCIIOAKHEH-
HOI MOBPEXKICHUEM CTBOJIOBBIX CTPYKTYP T'OJIOBHOTO MO3Ta, a TAKXKE 3JI0KAYECTBEH-
HOW THUIIEPTEPMUEH LICHTPAJILHOI'O IT'EHE3a.

Jig peanu3aliyd HEMHBA3UBHOTO OXJIAXKJIEHUS TOJIOBHOTO MO3ra pa3padoTaH
CHoco0 OXJTaXKIEHHs TOJOBHOI'O MO3Tra, COUETAIONINI Ha30(apuHreaaIbHOe OXJIaxIe-
HUE C OXJIAXK/IEHHEM CBOJIa Ueperna 1 MPOeKIUU KapoTHAHON Ondypkannu. Takas Kom-
OMHAaLKA TO3BOJIET OXJIAJUTH FOJIOBHONW MO3Ta Ha BCEX YPOBHSAX M CO BCEX CTOPOH:
Hazo(apHUHreanbHOE OXJIAXK/ICHUE 3aTPAaruBaceT, B IEPBYIO 04epeib, OCHOBAaHUE MO3Ta,
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CTBOJIOBBIE CTPYKTYPBhI, COCPEIOTAYMBAIOIINE KU3HEHHO BaXKHBIE LIEHTPBI CEPACUHO-
COCYIMCTOM, AbIXaTEIbHOW, YHAOKPUHHOM PETYIISIIUU, a TAKXKE TUIIOTaJIaMyC C PacIro-
JI0’)KEHHBIM B HEM LIEHTPOM TepMOperysinun. OXinaXIeHUe CBOJIa Yepera BOBJIEKAET
B IIpoliecc KOopy OOJBIIMX MOIyIIapUid, KOTOPAasl SIBJSETCS HanboJiee YyBCTBUTEIHHOM
K MILIEMUH ¥ KUCITIOPOAHOMY roJjiofanuio. OXJIakeHue KapoTUIHON OudypKaiiu cro-
COOCTBYET CHUKEHUIO TEMIIEpaTyphl TITyOOKHUX CIOEB MO3ra.

Metoa no3BoJISIET OBITH peaTM30BaHHBIM Ha JII000M dTare OKa3aHusl HEOTIOXKHOM
MIOMOIIY, B TOM YHCJIE, U HA IOTOCTIUTAIILHOM.

BHeapenue pe3yabTaToB uccjaenoBaHus. Pe3ynpTaTel uccienoBanus opopm-
JIEHBI B BHJIC TIaTeHTa Ha n3o0peTeHne «Crocod HEMHBA3UBHOW THUTIIOTEPMHUHU TOJIOB-
Horo Mo3ra» Ne |AP 04985, 14.11.2012 r. AreHTCcTBa MHTEUIEKTYyalbHOM COOCTBEH-
HocTu PecniyOnuku Y30ekucran;

croco0 HEWHBA3UBHOUM (HazogapuHTea bHON) THUIOTEPMHUU TOJIOBHOTO MO3Ta
BHEJIPEH B MPAKTUYECKOE 3PaBOOXPAHECHHE, & UMEHHO B OTACJICHUSI AHECTE3UU U pe-
aHuMaruu LleHTpaJIbHOTO BOEHHOTO KIMHUYECKOTO rocnuTais u TpeTheil KIMHUKH
TamkenTckoit Menununckon Akagemun (3akmouenne Ne8u/09 ot 29.08.2015 r. Mu-
HUCTEPCTBA 37ipaBooxpaHeHus: Pecriybnuku Y30ekucran). B pesynbrare npuMeHeHUs
BBIIIIEU3JIO’KEHHBIX PEKOMEHIANNI OO0MBHBIM C CUHAPOMOM OCTPOM WIIIEMHUH TOJIOB-
HOT'O MO3ra JIETAIBHOCTh COKpAaTHiIach Ha 5,6%, cTreneHb MHBaMaM3anuu — Ha 21%,
KOJINYECTBO KOMKO-AHEHN B CTALIMOHAPE YMEHBIIWIOCH B 1,4 pa3a.

Anpobanusi padorbl. OCHOBHBIE TMOJIOKEHUS JUCCEPTAMOHHON palbOTHI
JIOJIOKEHBI U OOCYXJEHbI Ha CIEAYIOIIMX HAyYHO-MPAKTUYECKUX KOH(PEPEHIUSIX U
che3nax, u3 kotopeix 4 3apyoexnnie: 2013 Annual Meeting of the International
Anesthesia Research Society San Diego California (USA, May 4-7, 2013), IV cbe3n
aHECTE3UO0JIOTOB-PEaHUMAaTONIOTOB Y30ekucTtana (TamkeHt, 24-25 oktsops 2013 r.),
Sepsis 2013 — International Sepsis Forum Rio de Janeiro (Brazil, 5-6 November, 2013),
15th Interim Meeting of the World Federation of Neurosurgical Societies (Rome, 8-12
September, 2015), Il Mexxynapoaubiii popym « HHOBAIMK B MEIUIIUHE: OCHOBHBIC
mpoOJIeMBl U MYTH UX pelieHus. PerenepaTuBHas MeIUIIMHA U HOBbIE OMOCOBMECTH-
Mble Matepuaib» (HoBocubupck, 24-25 oxtsiops 2014 1.), Hay4dHO-TIpaKTUYECKAS
koH(pepennus «Jlau mononbix yaensix» (Tamxkent, 10-11 anpens 2012 r.), II cbes3n
Acconmanuy Bpadei SKCTPEHHON MEIUIMHCKON rmoMonu Y30ekucrana (TamkeHT,
27-28 oxtsi0pst 2011 r.), I-Pecniybnukanckuii KoHrpecc ¢ MexayHapoIHBIM ydyacTHEM
«Yenoek u nekapcTBo - Y30ekucran» (Tamkent, 4-5 anpens 2013 r.), a Takxe Ha
coBemanun kadeap aHectesuosorun U peanumarosnoruud (2013-2015 rr.),
HEBPOJIOTUM,  TPAaBMATOJIOTUU-OPTOINEAUM,  BOCHHO-TIOJIEBOM  XUPYpPruu  C
Hepoxupypruen TamkeHTckorn MenuimHckon AKageMu 1 MHTEHCUBHOW TE€pPaIiU U
aHECTEe3UoJIOTUM B mneauatpun TamkeHTckoro MHctuTyTa Y COBEpIIEHCTBOBAHUSA
Bpaueii (2015 1.), [IpoGnemMHoi#1 koMuccuu o xupypruu TamkeHTckon MeauunHcKon
Axanemun (2014 r.), KoopaunammonHom CoBere TamkeHCTKoW MenuumnHCKON
Axanemuu (2014 r.) u Munuctepctsa 3apaBooxpanenust PY3 (2014 r.), 3aceganusax
VYuenoro Cosera TamkenTckoit Menumunckoit Akagemuu (2014).

Ony0auKoBaHHOCTH pe3yJbTaToB. [lo TeMe nucceprauuu omyOnukoBaHO 48
MEeYaTHBIX paboT, U3 KOTOphIX B 6 peuenzupyembix BAK PecnyOnunku Y306ekucran
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HAIIMOHAJBHBIX XKypHaNax — 9 crareid, B 2 3apyO0exKHBIX )KypHaAIax — 2 CTaTbH, a TAKKe
| mateHT Ha n300peTeHue. 27 TE3UCHBIX JOKJIAJ0B IIPEICTABICHO B MaTEpUaIax MEX-
JTYHapOJHBIX HAYYHO-TIPAKTUUECKUX KOHPEPEHIUAX.

Crpykrypa u 00bem auccepranmu. JluccepranrioHHas paboTa COCTOUT U3 BBe-
JI€HUS, LIECTH IJ1aB, 3aKJIIOUYCHHUs, BBIBOJOB U NIPAKTHYECKUX PEKOMEHIANNM, CIIMCKA
autepatypsl U npuiioxkeHuid. Conepxut 200 cTpaHUI] KOMIIBIOTEPHOTO HA0OPa, BKIIIO-
yaeT 27 tabmun 1 54 pucyHka. B pabote ucnonbp3oBaHo 249 nmutepaTypHBIX UCTOYHH-
KOB, U3 KOTOPBIX 9 — 0TEUECTBEHHBIX, 2 — POCCUICKUX U 238 — HaIbHETO 3apyO0exkKbl.

OCHOBHOE COIEP KAHUE IUCCEPTALIMU

Bo BBejeHNH OTpakeHa aKTYaJIbHOCTh TEMbI, CHOPMYJIUPOBAHBI 1IEJIM U 33]1a4d
HCCIICIOBAHMsSI, €r0 Hay4YHasi HOBU3HA U MpaKTUYecKas 3HAYMMOCTh. [IpencraBieHsl
MIOJIOKEHUS], BEIHOCUMBIE Ha 3aIlUTY.

B niepBoii riiaBe npejncrabieHbl «CoBpeMeHHbIe B3TJIAAbI H HepelleHHbIe MPo-
0J1eMbl HEMHBA3MBHBIX METO/I0B OXJIAKIACHUS TOJOBHOI0 MO3ra, OTeJbHO pac-
CMATPUBAKTCA aHATOMO-(PM3UOJIOTHYECKHE TPEANOCHUIKM POJIM HOCA B MPO-
necce OXJIAXKJACHUSI TOJOBHOIO MO3ra M LEHTPA TEPMOPeryJsiiui THIOTAJAa-
MyCay.

Bo BTOpOI1 rnaBe oTpaxkeHa «O0mas XapakTepUCTHKA KIMHHYECKOr0 Mare-
puajia, METOAbI UCCJIETOBAHUS.

Matepuan uccnenoBanus. O6cinenoBansl 113 00NBHBIX € TSKEION YEPETHO-MO3-
roBOM TpaBMOHW B Bo3pacte oT 18 mo 75 ner. Menuana Bo3pacta coctaBmwia 36 Jier,
My»x)4uH 0610 99 (87,6%), kenuwn 14 (12,4%).

Bonbliryto yacTh NallMEHTOB COCTABWIIA MY>KUUHBI TPYO0CIIOCOOHOTO BO3pacTa OT
15 1o 50 net (86 uz 113 (76%).

Cpenun MexaHn3MOB TPaBMBbI MPe0dIIaany najgeHue ¢ BICOThI pocta (32%) u f10-
POKHO-TpaHCTIOpTHBIE npouciiecTBus (21,4%). BeicoTHast TpaBMa Obliia IPUUUHON Y
8,8% mocTpagaBIIKX.

Bce 60onpHbBIE HAXOIUITUCH HA CTAITMOHAPHOM JICYCHUH B OTICTICHUU pEaHUMAaIlun
¥ UHTeHCUBHOU Tepanuu Pecmybnukanckoro Hayanoro [{entpa DxcTpennoit Meau-
nuackor [Tomonu n TamkenTckot Meaunnackoi AkagemMun-l1 B mepuoa ¢ okTaops
2010 o aBryct 2014 rr. JlaHHBIC BCEX MAIIMEHTOB OBLTN UCIIOJIB30BAHBI JJISI POBEIC-
HUSI CTATUCTUKO-IMUAEMHUOJIOTHYECKOT0 aHalli3a U HEKOTOPBIX HMCCIIeIOBAHMM, KOTO-
pbI€ OTOBOPEHBI OTIEILHO.

CornacHo MOCTaBJICHHOM EU TUCCEPTAIIMOHHOM pabOThI JJIsl IETAIbHOTO aHa-
nu3a B 0011ee YuCiIo OOJIbHBIX ObLIM BKJIIOUEHBI MOCTPAAABIINE C YPOBHEM CO3HAHMS
<8 GasI0B 10 HIKaJie KOM [ J1a3ro Mpu MOCTYIJICHUH WK C TIOCTENIEHHBIM HapacTaHUEM
YTHETEHUS MOCJIe TOCIUTAIM3AIUY, TTOCTYIUBIINE B KJIMHUKY MO3KE 6 4acOB OT MO-
MEHTA MMOJTYYECHUS TPABMBI, HE UMEIOIINE BHIPAXKEHHbBIE TPABMATUUECKHE OCIIOKHEHHUS
(HampuMep, KPOBOTEUCHUE, CHHKOIIE) M OYCBUIHBIM/HEOUEBUTHBIM JICTATLHBIM HCXO-
JIOM B T€UEHHUE MEPBBIX 2-3 4ACOB C MOMEHTA MOCTYIUICHHS B CTAlIMOHAP.
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BonbHbIe ObLTH TPOCHIEKTUBHO PAHIOMHU3UPOBAHBI Ha ABE Ipymnibl. KOHTponbHOM
OCYUIECTBIISUTCH HanboJiee MpUeMIIeMbIE M YaCTO UCTIONIb3YyEMbIEe TPUEMbl HEHHBA3HB-
HOT'O OXJIAXKIEHUS TOJIOBHOT'O MO3ra (00K/IaIbIBaHUE CBO/IA YEpeTa XJ1a103JIEMEHTaMU
U OXJIAXKIEHUE MPOEKUUU OU(ypKalMu COHHBIX aprepuil). KoandecTBo OOJIBHBIX B
ATOM rpyrmme cocTaBuiio 42 yenoBeka, 52 ciydas B 3aBUCUMOCTH OT COYETaHUsSI METO-
JIMK HEMHBA3WBHOI'O OXJIAXJACHHS TOJIOBHOIO MO3ra U 62 ceaHca oxjaxaenus. Mccne-
JTyEeMYIO TPYMIy COCTaBWIX 71 GOJIBHBIX C TSHKEIION 4epernHOo-MO3roBOM TPaBMOM KO-
TOPBIM B PA3IUYHBIX MOIU(DUKALKAX TPOBOAUIN Ha30(papuHTeaTbHOE OXJIAXICHUE B
80 ciyuasx u 3a 100 ceaHcoB.

[To xputepusiMm BeJeHHsI 1 METUKAMEHTO3HOTO JICUCHHsI TPYIIIbI ObUTA UCHTHY-
HBIMU.

31ech ke MPUBOJIUTCS pa3ziesieHue 00JIbHBIX KOHTPOJIBHOU Ipynisl (N=52) Ha TpH
MOJTPYIIIBI C LIETBIO OMPEAETICHHS POJIU KaXKI0TO KOMIIOHEHTA OXJIAXKICHUS B 00IIIeM
HEUMHBA3MBHOM OXJIQXKJICHUU TOJIOBHOTO Mo3ra (MpPEeMMYILECTBEHHOE OXJIaKICHHUE
KOpPBI TOJIOBHOT'O MO3Ta, CTBOJIOBBIX CTPYKTYP, KOHBEKCUTAJILHBIX IOBEPXHOCTEN J100-
HOM, TEMEHHOM, BUCOYHOM jJosel u T.1.): rpynmna C (n=17) — rpymmna O0JbHBIX, KOTO-
PBIM IPOBOIUIIOCH HEMHBA3UBHOE OXJIAXIEHHE T'OJIOBHOTO MO3Ta OXJIaX/1I€HUEM CBOJIa
yeperna, rp. B (n=15) — oxnaxnenue kaporuanoi oudypkaiuu, rp. C+B (n=20) — co-
YEeTaHHOE OXJIAXK/IEHUE CBOJIAa Yepena U MPOeKUUU KapOTUAHON OnudypKaiuu xmiano-
AJIEMEHTaMHU.

Metons! uccnenoBanus. Bcem 60abHBIM MPOBOIUIICS MOHUTOPUHT TEMIIEPATYPHI
rOJIOBHOT'O MO3Ta (TUMIaHUYeCKoM ), Tena (moameiiieddoit), IKI', Becbh KOMIUIEKC KITU-
HUYECKUX U OMOXUMUUYECKUX HCCIIeIOBaHui. MeToq0oM MPpUKU3HEHHON HepOoBHU3ya-
JM3AIUU CTBOJIOBBIX CTPYKTYP MOCITY>KUJIM CHUMKH MYJIbTHUCTIEKTPATbHON KOMITHIO-
TEPHOU TOMOTpaduu roJIOBHOTO MO3Tra, MOJIyUYeHHBIC Ha arnmapare Siemens «Emotion-
6» (I'epmanus) umu Philips «Brillance-40» (AMcrepnam) B CiUpaibHOM PEKUME, C
mupuHOi cpesa 3.0 MM ¢ mocienyrlie mnocTpekoHcTpykuueit 10 1.0 MM 1 MynbTH-
MJIaHAPHOW PEKOHCTPYKIIMEH, a Takke mpumeHenneM pesxkumoB SSD u 3D, onpenene-
HUSl (YHKIMOHAIBHOTO COCTOSIHHUSI CTBOJIOBBIX CTPYKTYP — KOPOTKOJIATEHTHBIE aKy-
CTUYECKHE BBI3BAHHBIC CTBOJIOBBIE MOTeHIUaNbI (anmmapatr «Helpo-Aynno» dbupmer
Heitpocon, Poccust). CocTosiHHE CTBOJOBBIX CTPYKTYP IN VItro M3y4aaoch ¢ MOMOIIIBIO
THCTOJIOTMYECKOTro 00CIeI0BaHUsl MyHKTAaTa roJIOBHOTO MO3ra YMEPIIUX MAlMeHTOB
(bropo cynebHO-MeAMIIMHCKOM SKCIepTU3bl I'. TalkeHTa) Ha ypOBHE CTBOJIA C TPUMeE-
HEHUEM MHUEIIMHOBOM OKpacku (M-okpacka), KoTopasi TO3BOJISET BBISBUTH HATUYHE U
CTENEHb MPOIECCOB JAEMUEIMHU3ALNUNA OTPOCTKOB HEWpPOHA, U HEWpOPUIaMEHTHOU
okpacku (H®-okpacka), onpenenstomas HeipopuiaMeHT — CTPYKTYPHBIN O€oK ak-
COHOB, BBICBOOOKIAFOIIUNCS TIPH UX MTOBPEKICHUH.

Koneunble pe3ynbTaThl WCCIENOBAHMS HM3ydYalWCh COTJIACHO INKAJIe HCXOJO0B
['masro, nuTensHOCTH MPeOBIBaHMs OOJBHOTO B OTJEICHUN pEaHNMAIMA 1 UHTCHCHB-
HOM Teparuu, cTallmoHape, MPOJOJIKUTEIbHOCTH HECTAOUILHON TeMOAMHAMUKH, KO-
MaTO3HOTO COCTOSIHUS U 3aBUCUMOCTH OT anmnapara MCKyCCTBEHHOW BEHTUJISILIUM JIeT-
KHX, JIETAIbHOCTH.
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Crarucruyeckass 00padoTka noJry4eHHsbIX JaHHbIX. [lonyyeHHbIE IpH HccTe-
JIOBaHUU JIaHHbIE TIOJIBEPIJIM CTATUCTUYECKON 00pabOoTKe Ha MEPCOHATBHOM KOMITbIO-
tepe Pentium-1V ¢ momomsto nporpammuoro nakera Microsoft Office Excel-2012,
BKJIIOYAsl MCIIOJIb30BaHHWE BCTPOCHHBIX (DYHKIMM cTaTUCTHYecKoi o00paboTku. Mc-
MIOJIb30BAIMCH METO/bI BAPUALIMOHHON MapaMETPUUECKON U HEMapaMeTPUIECKOM CTa-
THUCTUKH C PacuyeToM CpelHel apupMeTnuyeckon uzydaemoro nokaszarens (M), cpen-
HETO KBaIPaTUYHOTO OTKIIOHEHUS (G), CTaHAapPTHOM OMIMOKH (M), OTHOCUTEIILHBIX Be-
anauH (dactota, %). CraTucTHyecKas 3HAYUMOCTh MOJYYEHHBIX H3MEPEHHM MpH
CpPaBHEHUU CPETHUX BEJIMYUH OIpeAessiach o kpureputo CtbrofeHTa (t) ¢ BIUUCIE-
HUeM BeposiTHocTu omuOku (P) mpu mpoBepke HOpMaIbHOCTH pacmpenesieHus (1o
KPUTEPHIO HKCIIECCA) U paBEHCTBA reHepaibHbIX aucnepcuit (F — kpurepuit Ouiepa).
3a CTaTUCTUYECKHM 3HAYMMBIE HW3MEHEHHS MNPUHUMAIA YPOBEHb JOCTOBEPHOCTH
P<0,05. Cratuctuueckast 3HaUUMOCTb J1JI1 KAYECTBEHHBIX BEJIMUMH BBIUUCISIICA C I10-
MOMIEIO > KpUTepHil (XM-KBajapar) u z-kpurepuii (I'manm).

[IpoBeneH cTaTUCTUUECKUI aHAJIM3 B3aMMOCBSI3U (PAKTOPOB PUCKA C BEPOSTHO-
CTBIO PA3BUTHS HEOIATOMPUITHOrO UCXoa. /s onpenesieHns Cuibl U HaNpaBIECHUs
CBSI3€ MEX]y IPUYMHHBIMU U PE3YJbTUPYIOMUMU TPU3HAKAMHU-OTKIMKAMU TIPUMe-
HSUJICSI METOJI paHTOBOM Koppessanuu CrnupMeHa AJ1s1 KaYeCTBEHHBIX MPU3HAKOB U Tia-
pametrpuueckuit korhduiment koppessiiuu [lupcona a1 KOMMUYECTBEHHBIX MPU3HA-
KoB. Benmnuuny crarucruueckoro kodgduuuenrta R<0,25 npuHumanu kak ciadyro
Koppessuuio Mexay npusHakamu, 0,25<R<(,75 — kak yMEpPEHHYIO KOPPETSALMIO U
R>0,75 — kak CUIIbHYIO KOPPEJISIIHUIO.

[Tocnenyromue 4eTbIpe raaBbl MOCBSIIEHB COOCTBEHHBIM MCCIICI0BAHMSIM.

B Tpetneli rnaBe mpenctaBiieH «Pa3padoTaHHBIA MeTOJ MAJOMHBA3ZUBHOM
Ha30¢apUHTrealbHOH THNOTEPMHUHU FOJOBHOT0 MO3ray, 3a7auei 1Jis pa3pabOTKU U
CO37IaHUsI KOTOPOTO MOCTYXKUJIO paHHEE U OBICTPOE JOCTUKEHUE YMEPEHHOMN TeparieB-
THYECKOM THIOTEPMHH TOJIOBHOTO Mo3ra (32-34°C B HapyKHOM CIIyXOBOM IPOXOJIE),
KOTOpasi 00ecreuynBaeT HEMPOMPOTEKITUIO, B IEPBYIO 0YEPE/lb, CTBOJIOBBIX CTPYKTYP,
YBEJIMYMBAsi BBDKMBAEMOCTh U HEBPOJIOTMYECKOE BOCCTAHOBJIEHUE C UCIOIb30BAHUEM
JOCTYTTHOM JJIs JIFIOOOM KJIMHUKHU U HAa TIOTOCITUTAIBLHOM dTarle annapaTypbl: CUCTEMBI
JU1s1 HazoapuHTeaIbHOTO oXJIaxaeHus (puc. 1).

Puc. 1. PazpadoranHass MmeToauKa HA30(papUHTeATbHOI0 OXJIAKIECHUS
(cxeMaTH4YecKoe N300pakeHue)
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OCHOBHOM NpHU3HAK pa3pabOTaHHOrO CIocoOa OXJIAXIECHUS TOJIOBHOTO MO3ra —
Ha3o(apHHrealbHOE OXJIAXKICHHE C MOMOIIbI0 MHTPaHA3aIbHBIX OOBEMHHKOB (pHLC.
2), COeIMHEHHBIX C HApy>KHOW CHCTEMOM, I/ie IHUPKYJSALUS B HUX XOJIOJHOW BOJBI
o0ecrnieunBaeTcs poIMKOBBIM HacoCOM. OXJIakIEHUE BObI MPOUCXOUT MPH ITOMELIE-
HUM HapY>KHOM CUCTEMbI B MOPO3WIbHYIO KaMepy WM OOKJIaJIbIBAHUU JIHJIOM.

Kak mpaBuio, 3TOT METOJ TOJKEH COYeTaThCs C OOIIEU3BECTHBIMU METOAaMHU
OXJIKICHHSI CBOJIA Yepera U MPOEKIUU KapOTUAHBIX COCYIOB — XJIaJJ03JIEMEHTAMHU.

OCc00EHHOCTBIO METOAA SBJISIETCS POCTOTA BBINOJHEHUS, HOPTATUBHOCTD U OT-
HOCHUTEJIbHAS JCIIEBU3HA, T.K. K&K/l U3 COCTABISIONIUX MPEAMETOB U3TOTOBIICH U3
MOJIPYYHBIX CPEJCTB. YKa3aHHBIC KaueCcTBa MO3BOJIAIOT HCIIONIb30BATh TaHHBI METO/
HAa MECTE MPOUCIIECTBHS, T.€. B MAKCUMAJILHO PaHHUE CPOKH.

Puc. 2. UaTpana3ajibHblii 00beMHHK JJ151 HA30()aPUHIeATbHOT0 OXJIAXK/Ie-
HHsl B HepaOodeM (A) u 3anmojiHeHHOM B0o0ii (B) cocTosiHnu (cxeMaTuyeckoe
H300paxeHue)

OxJtaxxaeHue NpoBOAWIIOCH B COOTBETCTBUHU CO CIIELUAIBHO pa3pabOTaHHBIM
MIPOTOKOJIOM.

JIist KynpoBaHUs OOILETo U IBUTaTEeIbHOr0 BO30YKIECHUS U JPOKU IPOBOIUIH
HEWPOBETeTaTUBHYIO OJIOKaay, KOTOpas JAOCTUranach BHYTPUBEHHOW HENPEPBIBHOU
uHpy3ueit nmponodona B goze 1 mr/kr/u (mopmukyma 0,125 Mr/kr/4, TnoneHrana 2
Mmr/kr/4), penranuia (1 Mxr/kr/4) u gponepuaona (0,08 mMr/kr/4).

ApTepuanbHoe JaBJCHHE MOJACPKUBAIOCH Ha HEOOXOAMMOM YPOBHE C MOMO-
11610 MH(Y3UM HOpAINMHEDPUHA W/WH T00yTaMUHa.

ITocne mepBoro ceaHca HEMHBA3MBHOI'O OXJIAXICHHS FOJJOBHOTO MO3ra Mbl IpO-
BOJIMJIN TIIATEIBHBIN OCMOTP M 00CIeI0BaHUE OOJBFHOTO M PEIIaji BOIPOC O HEOOXO0-
JAMMOCTH MIOBTOPHOTO NMpUMeHeHUsI runotepmud. [Ipu oOciaenoBaHuu Mbl OpUEHTUPO-
BaJIMCh HA KAYECTBEHHBIN U KOJIMYECTBEHHBIN PETPECC 0YaroBOu M/MiIH 00IIIei HeBPO-
JIOTUYECKON HEJOCTATOYHOCTH: MOBBILIEHUE YPOBHS CO3HAHUS, HOpMAJIU3ALMs JAblXa-
TEJIbHBIX U FEMOJMHAMUYECKUX MapaMeTpOB Kak CJIEJACTBUE YMEHBIICHHS OTE€Ka To-
JIOBHOTO MO3Ta, HOpMaJIU3alusl JTUHEHHON CKOPOCTH KPOBOTOKA B apTEpPUAIbHBIX CO-
CyJlax TOJIOBHOI'O MO3ra, YPOBHSI BHYTPUUYEPEITHOTO JABICHUS, JIEKTPUUECKON aKTHB-
HOCTH MO3Ta, COCTOSIHUSI CTBOJIOBBIX CTPYKTYD.
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Ecnu mpu nHUIIMannu HEWHBAa3UBHOTO OXJIAKIEHUS TOJIOBHOTO MO3ra TeMIlepa-
Typa Tejla B MOJAMBIIIEUHON 00s1acTh cocTaBisuia >37,8°C, K MECTHOMY OXJIaK]ICHUIO
MBI T00aBJISIIIN CUCTEMHOE (00I1Iee): pacTUpaHUe CO CITUPTOM, JIeJl Ha 001acTh KPYII-
HBIX COCYIOB, KJIM3Ma X0JI0IHOM BoJ10# 4-15°C, mpoMbIBaHKE KelyaKa XOJI0IHON BO-
noit 4-15°C, napaneraMos, BHyTPUBEHHOE BBEJCHUE XOJIOIHBIX pacTBOpoB 4°C.

[Tpu remneparype Tena <36,0°C (B Hauase UK B MPOLECCE OXJIAKEHHUS ) TPOBO-
JUJIOCh CUCTEMHOE COTpEBaHUE: YKYThIBAaHUE OJIesTIaMu, OOKJIaIbIBAHUE TPEIKAMHU.

[Io OKOHYaHMM HEWHBA3UBHOI'O OXJIAKIEHUS TOJIOBHOI'O MO3ra COTpPEBaHUE —
MTaCCUBHOE.

Cpenu JIOP-ocnoHEHUI MBI CTaIKUBAIMCH C THIIEPCEKPELUEN CIIU3U CIIU3H-
CTOM 000JIOYKOM HOCa, KOTOPAsi CaMOIPOU3BOJIBHO KYyIIMPOBAJIach 0€3 JOMOTHUTEIb-
HBIX MEPOIPUATUN B TE€UEHUE HEJEIH MOCIIe OKOHYAaHUS Ha30(hapuHI€aIbHOTO OXJIa-
KICHUS.

B uetBepToii rnase «MccienyeMble noka3arejn 00eux rpynin mpoBeIeHO pa3-
aeneHue ucciemyeMor rpymmnsl (N=80) Ha 4etbipe moarpymmsl: rpymma N (n=19) —
coOCTBeHHO Ha3o(hapuHreanbHoe oxaaxkacHue, rp. N+C (n=18) — nazodapunreanbHoe
OXJIAXKJICHUEC M OXJakiAcHue cBoja uepemna, rp. N+B(n=18) — nasodapunreansHoe
OXJIAXJICHUE U OXJIAXKICHUE KapoTuaHoH oudypkaruu u rp. N+C+B (n=24) — muoTO-
KOMITOHEHTHOE OXJIQXK/ICHHE CoueTaHueM Ha30(hapuHT€aIbHOTO OXJIAK/IECHHUS C OXJa-
KJICHUEM CBOJIa Yyeperna U MPOEKIUU KapOTHAHOU OndypKaIuy XJ1a03J1eMEHTAMU.

Knnnanueckas u nemorpaduyeckasi XapakTepUCTUKa NAalMEHTOB BCEX CITy4aeB He-
MHBA3UBHOTO OXJIAYKIEHUSI FOJIOBHOTO MO3ra C OYEBHUIHOCTBIO MOKA3bIBAET, YTO Xa-
paKkTep TPaBMbI M KIIMHUIECKOE COCTOSTHUE OOJIBHBIX UCCIICTYEMOM TPYIITBI OBLIH TS~
JKeJee KOHTPOJIbHOM.

[TpuBoaMM pe3ynbTaThl MOHUTOPHUHTA TUMITAHHYECKOU TEMIIEPATYPhI B KaXKIOM
13 NOATPYII KOHTPOJBHOW U UCCIIETYEMOM TPYIIIL.

B rpynnax nazodapunreanbaoro oxnaxaenus (N, N+C+B) mpoucxoauo cratu-
CTUYECKH 3HAUYMMOE CHUKEHHUE TEMIEpaTyphl MO3Tra MOCje Hadaja OXJIaKICHUS XO-
JIOJHOM BOJOM, IUPKYJIUPYIOIIEH B UHTPAHA3AIBHBIX KAaTETEPAX, B OCTAIBHBIX IPYII-
nax (C, B, C+B, N+C, N+B) oTrmeuanace TeHACHIIUS K €€ CHIDKCHHUIO. OXIaXIeHUE
BBI3BIBAJIO YMEHBIIICHUE TEMIIEpaTyphl MO3ra B YCIOBUSAX HOPMAJILHOTO KpPOBOOOpa-
IICHUS.

B mporiecce HEMHBA3MBHOTO OXJIAXKICHUS TOJIOBHOTO MO3ra TeMmIiepaTypa B
Hapy>KHOM CJIYXOBOM MPOXOJI€ CHUXAIACh 3HAYUTENBHO ObICTpEEe, YEM B MOAMBIIIECY-
HOI o0nacTH, nokaseiBasi pazHuiy 3,1°C. DTOT rpalu€HT CKOPOCTU Pa3BUTHS MECT-
HOTO M OOIIEro OXJIAKJIEHUsI COCTABIISIET OAHO M3 OCHOBHBIX KIMHMYECKHUX JOCTO-
WHCTB JIOKAJTbHOW THTIOTEPMUH.

B rpynmnax HazodapuHIrealbHOTO OXJIAXKACHHS TeMIlepaTypa Mo3ra ObICTPO MO-
Hwkanach Ha 0,81+0,07 °C/4a B nepBbie 2-3 4 HEHHBA3UBHOTO OXJIAXKIEHUSI TOJIOBHOTO
MO3Ta. DTO UMEET OOJIBIIIOE TPAKTUIECKOE 3HAUCHHE B CKOPOCTH HACTYIIJICHUS HEHPO-
MPOTEKINH, T.K. B KOHTPOJBHBIX TPyMIaXxX I JOCTUKEHUS TePANIeBTUUECKIX 3HAYE-
HUW TUTIOTEPMHUU TOJIOBHOTO MO3Ta TpeboBasiock okoio 8-10 4 (puc. 3).

3a ObICTpOI peakIueii, KoTopas 0COOCHHO MpUMeUYaTeIbHa B MHOTOKOMITOHEHT-
Hoii rpynne N+C+B, cnenoBana mennennas.
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Puc. 3. CkopocTh 1 MHHTEHCMBHOCTH H3MECHEHHMS TUMIIAHHYECKOH TeMIepa-
Typbl B rpynne C+B (KoHTpoJ1s1) M B rpynnax Ha30(p)apuHIreaabHOro oOXJaKie-
Husi: N, N+C, N+B u N+C+B. Pa3zinuusi 0THOCHUTEJIbHO TAHHBIX KOHTPOJIbHOM

rpynnsl (C+B) 3HaunMbI:
** - P<0,01, *** - P<0,001

[lepBBIii STanm OXJaKICHUS MOXXHO OOBSICHHUTh HECKOJBKHMU MEXaHH3MaMHU.
MecTHBII KOHTAKT C XOJIOAHBIMUA HHTPaHAa3aJIbHBIMU 0aJUIOHAMU WHAYIUPYET Ha4ajIo
Pa3BUTHS TIPOLIECCOB TEIJIOOOMEHA B X HEMOCPEICTBEHHON Onm3ocTH. HrnkHsis 106-
Has JI0JIs, TUTIOTAJIaMyC | 3aJ{HUE OTJIETbI CTBOJIOBBIX CTPYKTYP MO3ra MEePBBIMU MO/~
BEPTaJIUCh OXJIAXKICHHUIO.

OnHako, TPUCYTCTBUE HOPMAJIBLHOTO KPOBOOOpAIIEHUS «paccenuBano» dpQext u
oxJaxaeHue Bcero mosra. [loxoxke, YyTO NMPUCYTCTBUE HOPMAJIbHOW LUPKYJIALUN
UMeEeT TBYXCTOPOHHEE BO3CHCTBHE Ha OXJIAXKICHHE: BO-TIEPBBIX, TOTOTHUTEIHLHOE
pacnpocTtpaneHue 3G peKTa K MO3Ty OT Tesa, BO-BTOPHIX, paCIpeIeICHNEe OXIIaXIeH-
HOW KPOBH K Tey, KOTOpPOE JeNlaeT najbHeiIee OXIaXACHHEe MO3ra 3aBUCHMBIM OT
oxJaxaeHus Tena. Ha 3ToM sTamne CKopoCcTh OXJTKIACHHS 3aMeJIETCs, a TeMIIepaTypa
MO3ra 1 TeJla MPOI0JDKAIOT CHIDKATHCS MapajlieIbHo. JTa BTopas (as3a, BEpOSITHO, SIB-
JSIETCsl Pe3yIbTaTOM TETNIOBOTO PaBHOBECHS, TJ€ OT/Aaya U MPOU3BOACTBO TEIja Mo-
9TH paBHBI. [loaMBIIIEYHBIC TEMIIEPATYPHBIC JATUNKH ITOATBEPKIATN OBICTPHIN BO3-
BpaT OXJIaX/ICHHOM KPOBHU U3 MOJIOCTH HOCA B CUCTEMHBIN KPOBOTOK Yy MAlIMEHTOB HC-
CJIEAYEMOMW IPYIIIIBI.

W3 npeacTaBieHHbIX rpa@ukoB BUAHO, 4TO B Ip. N+C+B ormeuanocs Hanbob-
iee cokpanieHue temmeparypsl Mo3ra — Ha 4,3+0,1°C. T.e., npuMeHsISICbh B COUETaHUU
C HEMHBA3UBHBIMH METOJAMH KpaHUOIepeOpaIbHONW THIOTEPMHUH, HAa30(hapHUHTeaTb-
HOE€ OXJIQXK/ICHUE YCUIIMBACT OXJIAXKAAI0MUi 3PPEKT 1 BHOCUT 3HAUUTEIbHBIN BKIA/I.
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OTa 3aKOHOMEPHOCTbh, O0YCIIOBIICHHAsI BAMSIHUEM MOCIEACTBUI WIIEMHUH, THIIO-
KCUM Ha MEXaHU3Mbl TEPMOPETYIISILIMY, UMEET BaXKHOE MTPAKTUYECKOE 3HAUYCHUE, T.K.
YPOBEHb OOIICH TUIIOTEPMHUU CIIYKUT HEMATOBAXKHBIM OPUEHTHUPOM P MPOBEJICHUN
HEWHBA3WBHOTO OXJIAXKJICHHS TOJIOBHOT'O MO3Ta.

Bo3moskHo, nMenHo nostomy B rp. N+C+B oTMeuanuchk cTaTuCTUYECKH JOCTO-
BEpPHBIC U3MEHEHUSI TAMIIAHUYECKON U MOAMBIIIEYHON TeMneparypsl, B rp. N Tummna-
HUYecKas TeMIiepaTypa, T.K pacioJioKeHHbIH B HEMOCPECTBEHHON OJIM30CTH C 1I€H-
TPOM TEPMOPETYJISINN Ha30(hapHUHTeaTbHBIH KOMIIOHEHT JeNIaeT Pe3yJbTaThl THIIO-
TEPMUYECKUX MAaHUITYJIALMN O0siee MPeACcCKa3yeMbIMU, HEXKENH B IPYTUX IPYIINAX.

B msToii rmase nzydeHsl « OCHOBHBIE II0KA3aTe 1M KOMIIOHEHTOB FOMeE0CTa3a 'y
NALUEHTOB KOHTPOJIbHON M MCCJIeyeMOi IPyIl NPH OCYLIeCTBJICHHH HEeUHBA-
3MBHOI0 OXJIA’KICHHUS T'OJIOBHOTO MO3Ia.

B mecToii — mpuBOAMUTCS UX CPaBHUTENbHAS XapAaKTEPUCTHUKA U 00CYKIEHUE.

HazodapunreanbHoe oxiax/1eHUe C TPUMEHEHUEM XOJIOAHOU BOJIbI, IUPKYJIHUPY-
IOIllel B MHTPaHA3AJIbHBIX OOBEMHUKAX B COYETAHUU C aJICKBATHON HEWPOBETreTaTUB-
HOI 0110KaoN y OOJNBHBIX TSKENON YepernHO-MO3roBOM TPaBMOM U B MPHUCYTCTBUU
HOPMaJIbHOI'O KPOBOOOPAILEHUS, IPUBOAUIO K HOPMAaIN3alMU UCXOAHO MAaTOJIOTnYe-
CKUX T€MOJMHAMUYECKUX ITOKA3aTENEH.

Mexay cpeHUM apTepUaIbHbIM JaBICHHEM U TSKECTHIO COCTOSHUS OOJIbHBIX
YEpPENHO-MO3r0BOM TPaBMOU MMEIIACh HENIOCPEACTBEHHAs 3aBUCUMOCTD: CIIy4au KpH-
TUYECKOU TUIIOTEH3UH MPpeodIaialii B UCCIEAYEeMON TpyIIe, B KOTOPOl 0TMEUaaoch
1 0oJIbllIee KOJIMYECTBO CITYYaeB MOPAXKEHHSI CTBOJIOBBIX CTPYKTYP. Y POBEHb CPETHETO
apTepuaIbHOrO JIaBJIEHUS JOBOJBHO TOYHO OTPAXKAET TSHKECTh COCTOSTHUS OOJIBHBIX U,
CJIEA0BATEIBHO, MOYKET CIIY’KUTh OJHUM U3 KPUTEPUEB IIPU TPOBEAECHNN PEAHUMALINH.

[Tocne HEeMHBa3MBHOTO OXJIAXACHHSI TOJIOBHOTO MO3ra Ha (poHE MPOBOIUMOM KOp-
PUTHPYIOLIEN TEPANUU KOJIUYECTBO CIIy4a€B KPUTHUUECKON TMIIOTEH3UN COKPATUIIOCh
10 35 1 10% B KOHTPOJIBHOM U UCCIIEyEMOM IpyInax COOTBETCTBEHHO, YTO OTYACTH
CBSI3aHO C BO3/IHCTBIEM Ha30(hapHUHI€aIbHOIO OXJIAXKIACHUSI Ha MPOI0JITOBaThHI MO3T
C HaXOJSIIMMCS B HEM LIEHTPOM COCYIUCTOU PEryJIALUU.

Bbpanucucronus ormMeuena y 17 OOJbHBIX KOHTPOJIBHOM TpymIbl (MCXOTHO OHA
OTMEYaJach y OJHOI0), XOTs TaKOro SIBJIEHUS HE OTMEUYEHO B MCCIIEyEMOU IpyIIIe,
HECMOTpS Ha IpeodiaaHue CIy4yaeB MOPAXKEHHs CTBOJIOBBIX CTPYKTYP B MOCIIETHEH.
BeposiTHee Bcero 310 cBA3aHO ¢ Ha30(apUHTeaTbHBIM OXJIAXKICHHUEM, KOTOPOE BO3-
NENUCTBYET HA CTBOJIOBBIE CTPYKTYPBI TOJOBHOI'O MO3ra ¢ HaXOISIIMMCS B HUX IIEH-
TPOM COCYJIMCTOMN PETYJIIALNH.

SpO; noBeIIANIach 10 HOPMAJIBHBIX 3HAYEHUN B 00EUX Tpylmax, HO 0OCOOEHHO
BBIPAXKEHO — B HUCCJENYEMOM, 4TO, MOKHO MOJararb, 0OyCJIOBJIEHO BO3JE€HCTBUEM
Ha30(papuHreanbHOTO OXJIAXKIACHUS Ha JIbIXaTeNIbHbIN LIEHTP IPOJO0JIrOBaTOrO MO3Ta, a
TaKXe HeWpOoBEreTaTUBHOM OJIOKAI0M.

JlaBiieHHEe CIMHHOMO3IOBOM JKHJIKOCTH CBHJIETEIBCTBOBAJIO O IIOBBIIIEHHOM
BHYTpPUYEPEIHOTO NaBieHus B obenx rpynmnax: 31,35+5,36 mm.pt.cT. u 30,3+6,67 B
HCCIIEAYEMOM U KOHTPOJBHOW COOTBETCTBEHHO. [10/1 BIIMsIHEM HEMHBA3WBHOTO OXJIa-
KJEHUs T'OJIOBHOTO MO3ra BCJIEACTBHE YMEHBIIECHUS OTE€Ka MO3ra OHO COCTABJISJIO B
Hux 24,954+7,7 n 26,82+7,53 mm.pT.cT. B rpynnax HazodapuHreanbHOro OXJaaxaeHus
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JABJIEHUE CIMHHOMO3IOBOM JKUJKOCTH CHUXKAJIOCh 00Jie€ HMHTEHCUBHO, HECMOTPSI Ha
HECKOJIbKO OOJIbIIIME 3HAYEHUS 10 HEMHBA3UBHOI'O OXJIAXKJEHUS TOJIOBHOI'O MO3ra o
CPaBHEHUIO C KOHTPOJIBHOU rpyrinoi. OnuchiBaeMblid pe3yJIbTaT UMEET 3HAYUTEIHHOE
NPaKTUYECKOE 3HAUCHHUE, T.K. OOJBIIUHCTBO UCCIEIOBAHUHN JOKAIBHOTO OXJIAKICHUS
TOJIOBHOTO MO3ra MpHU TSHKEJIOW YepermHO-MO3TOBOM TpaBMe CBUIETEIBCTBYIOT O €T0
POTHBOPEYMBOM BJIMSHUM Ha JaBJICHUE CTUHHOMO3roBou kuakoctu (Fleminger S.,
2012; Forte L.V. et al., 2009; Harrison D.A. et al., 2013).

JluHaMuKa JaBjI€HUs CHUHHOMO3TOBOM JKHJIKOCTH COOTBETCTBOBAJIA 3HAYEHUSAM
1epeOparbHOro nephy3nOHHOTO AABJICHUS: MO/ BIUSHUEM HEMHBA3WBHOTO OXJIaXKIe-
HMS TOJIOBHOT'O MO3ra HaOJII01anock ero noseimenue ¢ 61,26+16,19 no 72,16+12,37
MM.pT.CT. B UcclieyeMou rpymre u ¢ 59,74+17,18 no 70,614+10,64 MM.pT.CT. — B KOH-
TPOJIBHOM.

B KOHTpOJIBHOM U HCCIIEyEMOM IPyNIIaX HEMHBA3UBHOE OXJIAYKICHHUE TOJIOBHOTO
MO3ra IpUBOJIMIIO K cBUTY pH apTepuallbHON KpOBU BIIPaBo, T.€. B CTOPOHY YMEPEH-
HOTo ankano3a. OTpunarenbHble 3Ha4eHus 0y(epHbIX OCHOBAHUN CTAHOBUIIUCH I10JIO-
KUTEITHHBIMU KaK B apTEpUAILHON KPOBU B KOHTPOJIBHOM IpyIIIE, TAK U apTepUaTbLHOM
U BEHO3HOM — B HCCIENyEeMOM, Mepexoisd U3 COCTOSIHUS e(pULrUTa U NOBBILIEHHOTO
oOpa3oBaHMsl AJis IPEAOTBPAILECHUS ALIUJIEMUYECKHUX SIBICHUN B COCTOSTHUE AOCTaTKa
Y CHM)KEHHOM MPOIyKIUHU. DTOT (PaKT CBUJETENILCTBYET O TOM, UTO B IPOLIECCE HEUH-
Ba3MBHOTO OXJIAXKACHUSI TOJIOBHOTO MO3Ta ITPOUCXOJUT TOPMOKEHHUE MpoLeccoB o0pa-
30BaHMSI UOHOB BOJIOPOJA BCJIEICTBHE CHUKEHUS MHTEHCUBHOCTH META0OIMYECKUX
MPOLIECCOB, pEAYLUPYETCS KOIPDHULUEHT KUCTOPOAHONU JOCTYTHOCTH. CHI>KEHHE Me-
TaboJIM3Ma CBSI3aHO ¢ yMeHblIeHneM npoaykiuuu CO2, 4TO IPUBOJIUT K pecrupaTop-
HOMY aJIKaJIo3y 1n Vivo, KOTJa y OXJIaXKIEHHBIX MAllMEHTOB MUHYTHAs! BEHTUJISILIUS HE
M3MEHEHa, HECMOTPS Ha (akT, 4TO ra3bl apTepUATbHON KPOBU, U3MEPEHHBIE TTPU KOM-
HATHOM TemIepaType U HECKOPPEKTUPOBAHHBIE JIJIsl TEMIIEPATYphl TeNa, MOKa3bIBAIOT
HOopMalbHbIN ypoBeHb pH (Mayer S.A. et al., 2005).

JlakTaT 10 HEMHBA3MBHOTO OXJIAXKICHHS TOJIOBHOTO MO3Ta ONPENENSUICS MOBBI-
IIEHHBIM B IIJIa3Me apTepHalIbHOM, BEHO3HON KPOBH M, OCOOEHHO, B CIMHHOMO3TOBOM
KHUJKOCTH, YTO CBUJIETEIBCTBOBAJIO O BHIPAXKEHHBIX UILIEMUYECKUX M THIIOKCUYECKUX
npoueccax. [locie HEeMHBAa3UBHOTO OXJIAXK/IEHHUSI TOJIOBHOTO MO3Ta Ha0JI01a0Ch €To
CHIDKEHHE B 00€HX Ipymnax U 0 HOPMaJbHBIX 3HaYEHHUH — B UCCIIEyeMOH, IpUYeM,
0COOEHHO BBIPAKEHHO — B MHOTOKOMITOHEHTHOH Tp. N+C+B.

[TokazaTenb comepxaHusi TIIOKO3bl HAXOJWJICS HA YPOBHE BEPXHEW T'PaHULIbI
HOPMBI B KOHTPOJIBHOW I'PYIIE U HECKOJIBKO NPEBbIIAN €€ — B uccienyemou. [locie
HEMHBA3WBHOI'O OXJIAKJEHUSI TOJIOBHOTO MO3Ta YpPOBEHb TJIIOKO3bI TOBBIIIAJICS B
o0eux rpymnmax, 0COOEHHO BBIPAKEHHO — B UccieayeMoi. Takoe MoBbIIIEHHE, BEPO-
ATHO, ObUIO CBA3aHO C TEM, YTO MPHU CHUXKEHUH YPOBHS OOMEHHBIX MPOLIECCOB B CO-
CTOSIHUM TUIIOTEPMUU TPeOyeTCs 3HAYUTEIbHO MEHbIIIEE KOJIMYECTBO dHEeprun. B unc-
CJIeTyeMOH K€ TPYIIe CHIKEHUE TeMIIepaTyphl, a, CleA0BaTeIbHO, OOMEHHBIX MPO-
L[ECCOB OBLJIO BBIPAXKEHO CUJIbHEE.

B o0eunx rpynmnax oTHOCHTEIbHAs TUIIEPTIIMKEMHUS HE TpeOOBaia METMKaAMEHTO3-
HOM KOPPEKLIMH.
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B namewm nccneoBaHuM MBI PUIEPKUBATACH IIETICBOTO YPOBHSI TITFOKO3bI CHIBO-
poTkH KpoBu ot 6,1 10 8,3 mmoss/it (ot 110 mo 150 mr/mn) (Avakov V.E. et al., 2014,
McClave S.A., 2009; Heyland D.K. et al., 2015).

AHTHApPOXKEBAs Tepanus MPOBOAMIACH BHYTPUBEHHOW MPOJICHHON HelpoBere-
TaTUBHOM OJIOKa01 — BBeIeHHEM (heHTaHMIIa, ITpornodoia (TOpMUKyMa, THOTICHTAJIA)
U POTIEPHI0Nia B YKa3aHHBIX BHIIIE JO3MPOBKaxX depe3 fo3arop. OHa okazamach d¢-
(EeKTUBHOHN Yy TOMABISIONIETO KOJIMYECTBA MAMEHTOB — Yy 92%. Takas m03upoBKa
oOecrnieunBaa aJeKBaTHYI0 HEHpOBEreTaTUBHYIO OJOKaay, MOJMABIssS NEATEILHOCTh
LIEHTpa TepMoperyisinui. HemHBa3uBHOE OXJIaXK/I€HHE TOJIOBHOTO MO3ra He Tpebo-
BaJI0 CBepXcelallii W MHUOpEJaKCallid B OTJHune oT oOmie runorepmum (Yenari
M.A. etal., 2010), npu KOTOPO¥, COTITACHO TPOTOKOJTY, HEOOXOIUMO BBEICHUE 25 MI/4
(dbentanmna u 50-75 Mr/kr/4 nmponodoia, YTo MPEBBIIACT UCTOIL3YEMbIE HAMU J103U-
poBku B 50-75 pa3 (Badjatia N, 2009).

B paGote pacno3zHaBaHue IpOKHU MPOBOJUIOCH C TTOMOIIBIO YETHIPEXOAITLHOM
NPUKPOBATHOM IIKaJIbl onieHkH apoxcu (Badjatia N. et al, 2008). ®akTopamu, Tpedyro-
IIUX YBEIUYCHUSI aHTUPOKEBBIX MEPONPUITHH, SIBUITUCH: MOJIOJIbIE MAIIUEHTHI MY K-
CKOT'O TOJIa ¢ MEHBIIICH CTENEHbIO YTHETEHUS CO3HAHUS, a TAKXKe MPUCYTCTBUE HA30-
(hapuHTEIbHOTO OXJIAXICHUS B KOMIUIEKCE OXJIAKIAIOIMUX Meporpusituid. Ux ypo-
BEHb JIPOKU 110 TPUKPOBATHOM IIKAJIE OIIEHKU JPOKU COCTaBMI 2 Oaiia. ITuM 00Jib-
HBIM HE NMPUMEHSIIUCh KaKue-I11u00 MEJMKaMEHTO3HbIE CPeicTBa OOPHOBI C IPOKBIO,
KaK TpH OOIIel TeparmeBTUIECKON TUITOTEPMHH; MBI OTPAaHUYHINCH JIHIIb (pr3nde-
CKUMH MeTOoJaMu (YKYTbIBaHUE, TPEIIKH).

MOHUTOPUHT KOPOTKOJIATEHTHBIX aKyCTHYECKH BBI3BAHHBIX CTBOJIOBBIX ITOTECH-
IIMAJIOB 10 HEMHBA3WBHOTO OXJIAXKJCHUS TOJJOBHOTO MO3Ta BBISIBUJI HAJTMYHE (PYHKITU-
OHAJILHBIX U3MEHEHUH B CITyXOBBIX MTPOBOJAHUKAX TOJIOBHOTO MO3Ta Y BCEX 00Ceqye-
MBbIX ManeHTOoB (58% cityyaeB KOHTPOILHOM rpymnmbl U 53% — uccnemyemoit). Hanbo-
Jiee YaCThIMU M3 HUX SIBIJIMCH YBEIIMYEHUE MEKITUKOBBIX MHTEPBAJIOB HA Pa3HbIX YPOB-
HSX CTBOJIA, U3MEHEHHE (HOpPMBI MUKOB. Yallie perucTprupoBagoch yIITUHEHNE TPOBO-
JVMMOCTH B HUKHEW TPETHU CTBOJIA, PEKE — B CPEAHEN €TI0 TPETH.

[Tocne HEeMHBA3WBHOTO OXJIAXKJIECHUSI TOJIOBHOTO MO3ra M3MEHEHHUs KOPOTKOJia-
TEHTHBIX aKyCTUYECKH BBI3BAHHBIX CTBOJIOBBIX MOTCHIIMAIOB HAPACTAIH Y TIAITUEHTOB
KOHTPOJIbHOM TPYIIIBI, YTO CBUJETEIHCTBOBAJIO 00 yCyryOiaeHHH naTopu3noioruye-
CKHX TIPOIIECCOB B CTBOJIOBBIX CTPYKTYpaXxX BCJIENICTBHE YCYTyOJICHHs OTEKa, UIIEMUU;
y OONBHBIX HMCCIEMYEeMOW TPYIIIbI MATOJOTHYECKH BBICOKHE 3HAYCHHS MOKa3aTesnen
KOPOTKOJIATEHTHBIX aKyCTHYECKH BBI3BAaHHBIX CTBOJIOBBIX IMOTCHIIMAIOB BO3Bpallla-
JUCh K 3HaYCHUSIM (DPU3HOTIOTHYECKON HOPMBL. Takasi AMHAMHKa B TIOCTIEIHEH paciie-
HUBaJach HAMH KaK pe3ybTaT MOJI0XKUTEILHOTO BIUSHIS Ha30(papUHTE€aIBbHOTO OXJIa-
KICHUS Ha CTBOJIOBBIC CTPYKTYPBI, IPHBOJII K YMCHBIICHUIO BBIPAKEHHOCTH OTEKa,
UIIIEMUU ¥ OTHOCUTEIHHOM HOPMaIH3aIlui UX (PYHKITMOHAIBHON ACATEITBHOCTH.

B cBsi3u ¢ TeM, 4TO MpoBeIEHHBIC NCCEAOBAHUS MYJIbTUCTIEKTPATLHON KOMITHIO-
TEPHOW TOMOTpa(pUU U KOPOTKOJATCHTHBIX aKYCTUYECKH BBI3BAaHHBIX CTBOJIOBBIX ITO-
TEHIIUAJIOB OKA3JIMNCh HEJIOCTATOYHO MH(DOPMATUBHBIMU U CTICTIU(PUIHBIMU, TSl yTOU-
HEHHUS XapaKTepa U 4aCTOThl N3MEHEHHUI B CTBOJIOBBIX CTPYKTYpPax y OOJIbHBIX TSKe-
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JIOM YEpENHO-MO3TOBOM TPABMOU € TMIIOKCHYECKU-NIIEMUYECKUM MTOPAKEHUEM LICH-
TpaJIbHOW HEPBHOM CUCTEMBI MPU UCTIOIB30BAHUH OOIIETTPUHATHIX METOAMK OXJIaXK/Ie-
HUS TOJIOBHOT'O MO3Ta U Ha30(hapuHTeambHOr0 OXJIAXKICHHS Mbl IIPOBOAMIINA COTIOCTAB-
JIEHHUE PE3YIBTATOB TUCTOJIOTMYECKHUX U YIABTPACTPYKTYPHBIX UCCIAEAOBAHUN. Y malu-
€HTOB, YMEPIINUX OT TSHKEIOW YEPEMHO-MO3TOBOM TPAaBMbl, PEAHUMALIMIO KOTOPBIX
IPOBOJMIIH O€3 TPUMEHEHUS Ha30(apUHT€aIbHOTO OXJIAXK/ICHHUS, B CTBOJIOBBIX CTPYK-
Typax OTMEUaJNCh SBJICHUS, CBUIETEILCTBOBABIINE O HEOOPATUMOM IOBPEKICHUU
HEHPOHOB (pe3koe HaOyXaHue C pacCTBOPEHUEM XPOMATO(DUIHHOTO BEIIECTBA, MMKHO3
U JIU3UC A1Iep, JECTPYKLMS SIEPHBIX M KIETOYHBIX MeMOpaH). CXoxKue U3MEHEHHUs
ObUIM OOHApY’KEHBI ¥ IPYTUMHU aBTOPAMHU B HCCIEAOBAHUAX, COCPEIOTOUMBIINXCS HA
U3yYEHUH THUCTOMATOJIOTMYECKUX ayTONCHIHBIX JaHHBIX marueHtoB (Shintani Y. et
al., 2010), ymepmux oT TpaBMBbI CTBOJIa MO3Tra, a TaKXKe B AKCIIEPUMEHTE Ha KpbIcax
(Rongchao S. etal., 2012; Cao T. et al., 2012).

Ha npenaparax, nojgy4eHHBIX Y OOJIBHBIX, YMEPIIUX OT TSHKEJION YepenHO-MO3-
rOBOM TpaBMBbI MOCJIE€ peaHUMAlMK ¢ IPUMEHEHUEM Ha30(apUHI€AIbHOTO OXJIaX1e-
HUs1, TUCTOJIOTUYECKHE U3MEHEHHUSI B CTBOJIOBBIX CTPYKTYypaxX HE HOCHUJIU JECTPYKTHB-
HOTO XapakTepa: B HEHPOHAX OTCYTCTBOBAJIM IOBPEXACHUS KJIETOYHOM M SIECPHOU
000J104€K, MPU3HAKOB AECTPYKIMHU BOJIOKHUCTBIX CTPYKTYpP HE OTMEUEHO.

[lon BnusiHMEM Haz0(apUHIe€aNbHOIO OXJIAXKJEHUS Pa3BUTHUE MOCTTUIIOKCHYE-
CKHMX M NOCTUIIEMHYECKUX HAapyLIEHUH B TKAHSIX MO3ra YMEHBIIAETCS HE MEHEE YEM
Ha 20%, B OCTaBIIMXCS CIIy4asiX — HABEIUPYETCS, HE TOCTUTasl CTAIMH I€CTPYKTUBHBIX
W3MEHEHU.

B Hamux ucciienoBaHusX Teparus HayuHalIach paHo, YTO 00YCIOBJIEHO B HACTO-
A1ee BpeMsl pa3BUTUEM OCHAILIEHHOCTH OTAEJICHUs] peaHMMalui U UHTEHCUBHOMU Te-
panuu. HenHBazuBHOE OXJIaXI€HHE TOJIOBHOTO MO3ra HAUMHAJIM B T€YEHHUE MEPBbIX 1 -
3 4 mocsie NOCTYIUIEHUS B CTallMOHAp. DTO BpeMs ObLIO HE0OX0UMO IS 1abopaTop-
HOM, KIIMHUYECKOW U MHCTPYMEHTAJIbHON OIICHKU TSDKECTH COCTOSIHUSI OOJBHOTO H,
TEM caMbIM, HEOOXOAMMOCTH NPOBEACHUS HEWHBA3MBHOIO OXJIAXKJEHHUS T'OJIOBHOTO
MO3ra, COOTBETCTBYIOIIEH IMOATOTOBKH K TEPANMM U TPAHCIIOPTUPOBKH 10 OTAEICHUS
peaHMMalry U UHTEHCUBHOMW TEPAIHH.

B cooTBeTrcTBHM € pEKOMEHIAUMSAMM MO BEICHHIO NALMEHTOB C TSKEIOW ye-
PENHO-MO3TOBOM TPaBMOM IIpeIBapUTEIbHBIE PE3YJIbTAThl NO3BOISIOT MPEIIOIAraTh,
4TO 0OLIasi TUIIOTEPMUSI MOXKET JaBaTh OOJbIIE IIAHCOB HA CHIKEHHUE CMEPTHOCTH,
eCIIM IIeJIeBas TeMIlepaTypa Tejla Mmojjaep)kuBaetcs Oojee 48 vacos (Brain Trauma
Foundation, 2007). OaHako, TaHHOE MOJIOKEHUE OTHOCHUTCS K YPOBHIO PEKOMEH AN
Il u eme Hy)gaeTcs B HaJbHEHIIMX UCCIEOBaHUIX. B HaleM ucciaeoBaHuU OJIUH
CEaHC JIOKAJbHOW TMIOTEPMHUU TOJOBHOIO MO3ra MbI MPOBOJAUIM HA MPOTKEHUU
18,3+1,4 u B koHTpOJIBHOM TpynIie u 15,2+0,4 — B uccnenyemoil. B Teuenne ocraib-
HBIX 6-8 4 ypOBEHb TUMIAHUYECKON TeMIIepaTyphl, Kak ObLJIO HAMU MOKa3aHo, OCTa-
€TCs B IIPE/IeIax TEPAIEBTUUECKUX 3HAUEHHUI THITOTEPMHUH.

Heo0xoaumMo OCTaHOBUTBHCS M Ha CPOKax, MPOBEIACHHBIX OOJBHBIMU C TSKEINOM
YEPENHO-MO3Tr0OBOM TPABMOM B OTACIICHUN PEAHNMALMA U THTEHCUBHOM TEpaIlni, CTa-
[IUOHApE, MPOJOIKUTEIFHOCTH HECTAOUILHON TeMOAMHAMUKH Y HUX M HAXOXKICHUS
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Ha arnmnapare UCKyCCTBEHHON BEHTWJIALIMM JIETKUX W JIP. BKHBIX MOKAa3aTeNsIX aJIeK-
BAaTHOCTH MPOBOJIMMOTI0 HEMHBA3UBHOTO OXJIAXKIEHUS TOJIOBHOTO MO3ra (TadJ.).

Taoauna

Kosn4yecTBO KOMKO-HEH B OTJeJIeHUN PeaHMMAM U HHTEHCUBHOM Tepa-

MMM, CTAMOHAPE, CPOKHM HECTAOMJIbHOI reMOAMHAMMKH, 3AaBUCUMOCTH OT ammna-

paTta HCKYCCTBEHHOM BEHTWJISIIIUM JIETKUX M KOMAaTO3HOT0 COCTOSIHUS, HCXO/I 3a-

0oJieBaHUs PH BBINUCKE
Kontponbnas | ['pynna Hazodapun-

ITokazarens rpymnmna reajJbHOr0 OXJIaXKIe- P
(n=42) aus (N=71)

[IpeObiBaHME B OTACTIECHUH pe-
aHUMAallMd ¥ UHTCHCUBHOM Te- 374,44+48,6 272,6+36,8 <0,001
panuu, 4
[IpeGriBaHUE B CTAIMOHAPE, U 699,4+119 496,7+93,7 <0,01
HpOI[OJ'IzKI/ITeJ'IBHOCTB HecTa- 172.6420.9 102,8418 <0001
OMIBLHON IeMOJIMHAMUKH, U
HpomomkHTenbHOCTE pectit- | g5 g7 4 212,8+24.5 <0,001
pPaTOPHBIX PACCTPONCTB, U
[TpoI0KUTEITLHOCTH KOMa- 238.0448.7 120.9+419.2 <0,001
TO3HOTO COCTOSIHUS, U
[Ikana ucxomos I'masro (6.) 3,8+0,3 4,7+0,3 <0,05
JleTanpHOCTB, % a0c % abc %

13 | 30,95 18 25,35 <0,05

Hcronp3ys 3TH JaHHBIE, MBI CMOTJIH CIIPOSKTUPOBATh SKOHOMHUYECKYIO MOJIENb
3 PEKTUBHOCTH OT MPUMEHEHUSI Ha30(hapUHTEATBLHOTO OXJIAKICHUS OOJIbHBIM C TSi-
KEJTBIM TTOPaKEHUEM TOJIOBHOTO MO3Ta IPH YepEITHO-MO3roBoi TpaBMe. KoHewHo xke,
OCHOBHBIM TIPEHMYIIECTBOM HCIIOJIB30BaHMS Ha30(apUHTeaTbHOTO OXJIAKICHUS TIPU
YEepEIMHO-MO3TOBOM TPaBMeE JIOJDKHO CTaTh YMEHbBIIICHUE WHBATUAHOCTH MAI[MEHTA Ha
POTSKCHUM BCEH €T0 JKU3HHM U MoBkIIIeHue ee kauectna (Darnoux E., 2011; Dowling
S.etal., 2010).

VYpoBeHb NETATBbHOCTA B KOHTPOJIHHOM TPYIIE HANIETO MCCIIEIOBAHUS COMOCTA-
BHUM C TakOBbIM B pabote AxkmanioBa A.C. (AxmanoB A.C., 2006), moka3zasiiemM Han0o-
Jiee HU3KHUM YPOBEHb JICTAIBHOCTU y OOJBHBIX C THUIEPEMHUEN TOJIOBHOTO MO3ra Ha
(dhoHE HAPYKHOM TUIIOTEPMUHU U HOpMOBEeHTWISIUU — 33,3%, 10 CpaBHEHUIO CO CIia3-
MOM MO3TOBBIX COCYIOB, TJI€ JIETAILHOCTh cocTaBuia 36%, u runonepdysueit mosra ¢
mokasaresieM JetaabHocTh 66,7% (Axmanos A.C., 2006; McMillan T.M. etal., 2011).

CHIWKEHHsI YPOBHS JICTATBHOCTH TIPH YBEITMYCHHUH MTPOJIOJDKUTEILHOCTH HEMHBA-
3UBHOTO OXJIQXJACHHUS T'OJIOBHOTO MO3ra Kak B KOHTPOJIbHOW, TaK U HCCIEIyeMOMU
rpynne, He otMedeHo. CpaBHEHHE MPOBOAMIIOCH MEXKY JIINTEIbHOCTHIO HEMHBA3KB-
HOT'0 OXJIaXJIEHHS ToJI0BHOTrO Mo3ra 33,5+0,9 u 68,3+4,1 4. B nepBom ciydae ymepJio
719 (14,16%) mauueHToB B KOHTPOJIBHOW U UCCIIEyEMOM IPYIIax COOTBETCTBEHHO,

BO BTOpoM — 6 1 9 (13,27%). DT0 moATBEpKIa€T HaIllle MPEANOI0KEHHE O TOM, UYTO
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ONITUMAJIBHON 00IIIEH MPOI0KUTEIBHOCTHIO HEMHBA3UBHOTO OXJIAXKIACHHSI TOJIOBHOTO
MO3ra MOXeT CIIyKuTh 33,5+0,9 4 ¢ BO3MOXXHOCTBIO HEOOJIBIIOTO (6-8-4acoBoro) me-
pepbIBa JIJIsl TIOJIHOTO MPOOYKIeHUsI O0JIBHOTO, OIEHKH HEBPOJOTUYECKOIO CTaTryca,
NPOBEJICHUS] HEOOXOIUMBIX Ja0OPATOPHO-UHCTPYMEHTAIBHBIX UCCIIEIOBAHUN U pe-
IIEHHUs BOMPOCa O MOBTOPHOM HEMHBA3MBHOM OXJIAXJICHUH T'OJIOBHOT'O MO3Ta.

VY OOJBHBIX TSKEION YepPErHO-MO3TOBOM TPABMOU ¢ BOBJICYCHHEM B MMATOJIOTH-
YECKUM MPOIECC CTBOJIOBBIX CTPYKTYP B KOHTPOJIbHOU IPYIIIE JIETAIbHOCTh COCTaBUIIa
63,64%, B uccienyemorr — 59,09%, 6e3 BoBineuenus — 19,35 u 10,20% cootBer-
ctBeHHO. T.e. B mojaBmstonieM OOJNBIIMHCTBE OHA OOYCIOBJIEHA CIIy4asiMH C MOBpE-
’KJICHHEM CTBOJIOBBIX CTPYKTYpP B 00CHX IpyTIax.

AHnanu3 cTeneHu BIMSHUS (DAKTOPOB MOKa3aj, YTo K (pakTopam, MOKa3aBIIUM
HanboJee CHIIbHYIO KOPPEISIHOHHYIO B3aUMOCBS3h C HEOIAarOmpHUSTHBIM UCXOA0M Jie-
YeHHsI HEMHBA3WBHBIM OXJIQKIEHUEM TOJIOBHOTO MO3Ta, OTHOCATCS KIIMHUYECKUE TTPH-
3HAaKH OCTPOTO JUCIOKALMOHHOIO CUHAPOMA — CTENEHb 00PCTBOBAHUS MEPE] orepa-
1uel, HapyIIeHUs] MBIILIEYHOIO TOHYCA U MPU3HAKK JUCIOKAMOHHOTO CUHIpPOMA Ha
MYJIBTUCIEKTPAIIbHON KOMIIBIOTEPHOM TOMOrpauu — BbIpakeHHasi kommnpeccus Oa-
3aJbHBIX IMCTEPH MO3ra. BBICOKO3HAYMMBIM MPU3HAKOM OBLIO KPOBOM3JIMSIHHE B
CTBOJI MO3I'a, CBUJIETEJICTBYIOLIEE O 3HAUYUTEIBHOMN CTETIEHN IEPBUYHOTO MOBPEKIE-
HUS MO3Ta.

Omnpenenenre paHHUX MPEAUKTOPOB HEOIArONPUATHOTO IPOrHO3a Y OOJIBHBIX TS~
KEIJI0N YepermHO-MO3TOBOM TPaBMOM MO3BOJISIET BBISIBUTH MAIMEHTOB C BHICOKHM HE-
0JIaronpUATHBIM HCXOAO0M 3a00JIEBaHUS, TPOBECTH MPOPUIAKTUKY OCIOKHEHUM, OII-
TUMHU3ALMIO JICYCHUS], a TaKXKe MOKa3aHUs IS HEMHBA3MBHOTO OXJIAXKICHUS TOJIOB-
HOTO MO3Ta. DTHM MBI CTapaeMcs yKa3aTh Ha HEOOXOAMMOCTh MOBBIIIEHHOTO BHIMA-
HUS K METOAMYECKUM aclieKTaM, OCOOCHHO Ha dTarie OCBOSHUS METO/a, C TEM, YTOOBI
TEXHUYECKHE TTOTPEIIHOCTH HE TUCKPEAUTHPOBAIH €r0 TepareBTUIECKYI0 3 PexTus-
HOCTb.

3AK/IIOYEHUE

1. IlpuMeHeHne MUPOKO MCHOJB3YEMBIX METOJI0B HEMHBA3MBHOI'O OXJIAXKE-
HUS TOJIOBHOTO MO3Ta Y OOBHBIX TSHKEJION YepeITHO-MO3TOBOM TPAaBMOM HE BHI3BIBACT
CTaTHUCTUYECKU 3HAUMMOTO CHUKEHHSI TEMIIEpaTypbl TOJIOBHOTO MO3Ta U TeJia, Ha0Jto-
JAeTcsl JMIIb TeHJICHUUS K YMEHBIICHUIO, MPU KOTOPOIl TeMIlepaTypHbIA IrpaJlueHT
MO3r-Tesio He mpeBbimaeT 1,4°C. MUKPOBOJHOBAs paJMOTEPMOMETPHUS MOKA3bIBAET
KpaiiHE HEPABHOMEPHOE PACIIPEAETIEHUE OXIIAXKIEHUS PA3IMYHbIX OTAEJIOB FOJIOBHOTO
Mo3ra. CTBOJOBBIE OTIEIIbI MO3ra MPAKTHUYECKN HE OXJIAKIAFOTCS.

2. HazodapunreanbHoe 0XJ1axAeHUE B KOMIUIEKCE C MPOCTEUIIMMHU METOAAMHU
KpaHuouepeOpaIbHOM TUIIOTEPMUU IPUBOAUT K TOCTOBEPHOMY CHHUKEHHUIO TEMIIEpa-
Typbl TOJIOBHOTO MO3ra, a TEMIEPATYpPbl T€Ja — TOJIBKO B MHOTOKOMIIOHEHTHOU TP.
N+C+B, mpu kotopom TemmepaTypHbI IpagueHT Mo3r-teno gocturaer 3,1 °C. B
OoJbILIEeH CTETEHU, HEXKETU MPU MCTIOIb30BaHUH IIUPOKO PACIPOCTPAHEHHBIX METO-
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JI0B OXJIQKIECHUS, TPOUCXOTUT BOCCTAHOBIICHHUE JaXke TTTyOOKO HApYIICHHBIX T€MOIH-
HAMUYECKUX U PECIUPATOPHBIX MOKa3aTesel. DIEeKTPOIUTHBIE TTOKA3aTEeJIH OCTAIOTCS
B IIpejiesiax HOPMBI.

3. JoOaBneHrue Ha30(papUHreaJIbHOTO KOMIIOHEHTA K KOMIUIEKCY HEMHBA3HB-
HBIX OXJIAKJIAIOIIUX MEPOTPUSITHI CITIOCOOCTBYET KYMMPOBAHUIO BCEX CIIy4aeB UCXO/-
HOM 3710KayecTBeHHOM runeprepmut (36,7%), B TO BpeMsl Kak €€ KOJIMYECTBO B KOH-
TPOJILHOM Tpytiie, HaooopoT, yBenuuuBaercsa ¢ 30,3 no 50%. lanusiii ¢akt umeer
00JIbIII0e KITMHUYECKOE 3HAUCHHUE, T.K. U3BECTHO, YTO THIEPTEPMHUS ABIIACTCS (haTaib-
HOU JIJI1 HEMPOHa.

4. Ilon BnustHUEM Ha30(apuUHTeaIbHOTO OXJIAKICHHUS Pa3BUTHE OCTTUIIOKCH-
YECKUX U MOCTUIIEMHYECKUX HAPYIIEHUW B TKAHAX CTBOJA MO3Ta YMEHBIIAETCS HE
MeHee yeM Ha 20%, B OCTaBIINXCS CIy4dasiX — HUBEIUPYETCS, HE TOCTUTasl CTAINU Je-
CTPYKTHBHBIX U3MEHEHHIA: IPOLIECCOB JEMUEIMHU3ALNNA OTPOCTKOB HEMPOHA U pa3py-
HIEHUS] CTPYKTYPHOTO HEMpOo(hUIaMEHTHOTO OelKa.

5. Hapymienus OKI', xapakTepHble s TUIIOKCUM MHOKap/a, Py OCYIIECTB-
JICHUU Ha30(papUHTeaTbHOTO OXJIAKICHUS KYMUPYIOTCA B 9,6 pa3 yalie, Hexelnu mpu
MCIIOJIb30BAaHUU OONICTIPUHATHIX METOJUK HEMHBA3UBHOTO OXJIAXJECHUSI TOJOBHOTO
Mosra. HazodapunreaibHoe 0XJaxkIeHHE B KOMIUIEKCE OXJIAXKIAOIINX MEPOTPUSITHIA
MOJIOKUTEIBHO BIUSET HA CTBOJIOBBIE CTPYKTYPHI TOJIOBHOTO MO3ra, Kynmupys Opa-
JTUCUCTOJIMIO U HE TIPUBOS K TAKUM HAPYIICHUSIM, KaK SKCTPACUCTOIHS U PUOPpUILIS-
U cepalla, XapaKTepHbIE 111 TePAaeBTUYECKON THIIOTEPMUMU.

6. BelpaxkeHHOCTP M MHTCHCHUBHOCTH CHWKCHHUS TEMIIEpaTypbl TOJOBHOTO
MO3Ta, BbI3BAaHHBIE HEMHBA3UBHBIM OXJIAXKIEHHEM TOJIOBHOTO MO3Tra, MPSIMO MPOMOp-
LMOHAJIbHBI CTETIEHU TAKECTU UILIEMUYECKOTO MOBPEXKACHHS TOJIOBHOTO MO3ra, YyrHe-
TEHUIO CO3HAHUS, XapaKTepy HEBPOJOTMYECKUX HAPYUIEHUH, CKOPOCTU LUPKYJISALNH
KUJAKOCTH B CUCTEME M OOpaTHO MPOMOPLUMOHAIBHBI TEMIEPATYpe BOJBI B HEH, 00-
ITUPHOCTU HAPYIICHUS 1[EJTOCTHOCTH YEPEIHON KOPOOKHU (TpermaHaius).

7. YpoBeHb J1aKkTaTa 0COOCHHO BRIPAKEHHO HOPMAJIM30BAJICS B IpyIIax Ha30-
(hapuHTEIbHOTO OXJIAXKACHHUS, 1a)Ke TIPH €T0 BHICOKHX MCXOJIHBIX 3HAUCHUSIX.

8. [Ipu HazoapuHreaTbHOM OXJIaXKICHUU TIF0K03a KPOBU YMEPEHHO MOBBIIIIA-
€TCsI BCIICACTBUE CHUKEHHS YPOBHS OOMEHHBIX MPOIIECCOB B COCTOSTHUM TMIIOTEPMHUH,
pU KOTOPOM TpeOyeTcsi 3HAUUTENbHO MEHbIIee KOJUYecTBO 3Hepruu. IlosTomy He-
00XO0/IUM TIIATETBHBIM KOHTPOJIb caxapa, 0COOCHHO MPH HAa3HAYEHUU MapeHTEPaIb-
HOT'O MUTAHUS.

9. lN'nonpoaykuusi Oy(epHbIX OCHOBaHWI B Tpymnie Hazo(apuHreaabHOro
OXJIQXK/ICHUSI HE HOCUT MaTOJIOTHYECKOT0 XapakTepa, OHa OTPaKaeT OCHOBHOM KOMIIO-
HEHT MEXaHu3Ma JICUeOHOrO BIUSHUS HEMHBA3UBHOIO OXJIAXKICHUS TOJIOBHOIO MO3Ta
— CHIDKEHUE MOTPEOJIeHHs KUCIOpoa KIIETKaMH, 3HAYUTEIbHO MOBBIIIAIOIIEE X TO-
JIEPAHTHOCTD K MOBPEXKAAIOIIEMY IEUCTBUIO UILIEMUH U TUIIOKCUU. J1J1st petynpeskie-
HUS €ro JaJbHEHIIero pa3BUTHS HEOOXOAMMO KOPPEKTUPOBATh MapaMeTphl HCKYC-
CTBEHHOW BEHTWJIALIMM JIETKUX, U3MEHSISI TAKUE MOKA3aTeIu, KaK 4acToTa JbIXaTelb-
HBIX JBWKEHUI U COJIEpKaHUE KUCIOPOIA B MOJABAEMOM AbIXaTEIIbHON CMECH.

10. Cpenu mpmKu3HEHHBIX METOJ0B HEMPOBU3YaIU3aIMK CTBOJIOBBIX CTPYK-
Typ TOJIOBHOTO MO3ra MpPH OCYIIECTBIEHUN HEHMHBA3WBHOTO OXJIAXIEHUS TOJIOBHOIO
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MO3Ta KOPOTKOJIATEHTHBIE aKyCTUYECKU BbI3BAHHBIE CTBOJIOBBIEC MOTEHIIMAIBI OKa3a-
JUCH OJIMKE K pe3ybTaTaM MOP(OJIOTUUECKUX UCCIEAOBAHUM B TO BpeMs, KaK MYyJib-
TUCIIEKTpaJibHAs KOMITbIOTEpHAsi TOMOTpadusi SBISETCS MaJOCTICIIU(PUIHOM.

11. IlpukpoBaTHas IIKajla OLEHKH IPOXKHU OKAa3bIBACTCS JOCTOBEPHON B
OLICHKE JIPOKU TIPU IIPOBEICHUHN JIOKAJIBHOT'O OXJIAKICHUS TOJI0BHOTO Mo3ra. B uccie-
JyeMOU TpymIe AP0oXKb OTMEUAETCS B €IUHUYHBIX CIy4asX y JIUI[ MYKCKOTO ToJa ¢
MEHbIIIEH CTENEeHbI0 YTHETeHUs co3HaHud. Kynupyercss puznueckumMu MEeTo1aMu Co-
rpeBanus (YKyThIBaHHE B O/i€sisia, OOKJIaIbIBAHUE TPEIIKAMH).

12. PunOpes, BO3HUKAOMIAS MMOCTE HEMHBA3UBHOTO OXJIAKICHHUS TOJIOBHOTO
Mmosra B 90% HazodapuHrea IrHOT0 OXJIKICHUS IIUTEIhbHOCTHIO 33,5+0,9 9, momHo-
CTBIO JINKBUJIUPYETCS CAMOCTOSATENIBHO CITYCTsI 7 AHEH MOCIIE MPEKPAICHUST OXJIaxe-
Hust. CO CTOPOHBI K€ CITYXOBBIX MPOX0/I0B U TUMIIAHUYECKOU MeMOpaHbl HE OTMEUEHO
MaTOJOTUYECKUX U3MEHEHUH MOCIIEe HEMHBA3UBHOTO OXJIAXK/ICHUS TOJIOBHOTO MO3Ta.

13. OnrtumanbHOM 0O0IIEH MPOAOTKUTEIIBHOCTEI0 HEMHBA3UBHOTO OXJIAXK/Ie-
HUSI TOJIOBHOTO Mo3ra siBjisiercs 33,5+0,9 4 ¢ BO3MOKHOCThIO HEO0JIbIIIOT0 (6-8-4aco-
BOT'0) IMepephiBa JJi MOJIHOTO MPOOYXKACHHS OOJBLHOTO, OIEHKH HEBPOJIOTUYECKOTO
cTaTyca, MpOBEACHUS HEOOXOAUMBIX JabOpaTOPHO-MHCTPYMEHTAIBHBIX HCCIEA0Ba-
HU ¥ pEILICHHs] BOIIPOCA O TOBTOPHOM HEMHBA3MBHOM OXJIAXJEHUU TOJIOBHOT'O MO3Ta.

14. Tlpu HazodapuHreasIbHOM OXJIAXKICHUHM COKPAIIAIOTCS CPOKHU MpeObIBa-
HUS TALIMEHTOB B OTAEJICHUN pEaHUMAlUA 1 THTEHCUBHOM Teparuu, ctaunoHape B 1,4
paza ObICTpee, HEXENIH TPU OXJIAKICHUH OOIIECTIPUHITHIMU METOJUKAMU, ITPOIOIIKU-
TEJIbHOCTU HECTAOUIILHON reMOIMHAMUKY — 1,7, 3aBUCHUMOCTH OT UCKYCCTBEHHOW BEH-
TUJISIUMU JIeTKuX — 1,3, KOMaToO3HOTO COCTOSIHUS — B 2 pasa. Mcxox 3abosieBaHus mpu
BBIIHUCKE U3 CTallMOHapa Hanbosiee OJIaronpusTHBINA B IpyInax Ha30()apuHTeaIbHOTO
oxJnaxaenus —4,7 6 no mkane ucxoaos I'maszro npotus 3,8 0 — B rpynnax oXJaxIeHHs
TOJIOBHOT'O MO3ra IMIMPOKO PaCpOCTPaHEHHBIMHU CIIOCOOaMHU.

15. JlerampHOCTh coctaBisieT 25,35 u 30,95% coOTBETCTBEHHO, B TO BpeMs
Kak 0e3 THUINOTEePMUYECKHX BMEIIATENbCTB JaHHBIE JIMTEPATypbl IMOKA3bIBAIOT
neTanbHOCTh 35-71%.
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INTRODUCTION (Annotation of the doctoral thesis)

Topicality and demand of the subject of dissertation. Traumatic brain injury is
the global socio-economic and critical public health problem. In Uzbekistan, it is one
of the leading causes of death, especially among the young population® , and long-term
disability in survivorst®, Brainstem damage at traumatic brain injury occupies 81% by
histological study in vitro. 66% of these injuries are result of unfavorable outcome
(death, severe disability).

Primary brain damage at severe traumatic brain injury presented in a form of me-
chanical injury of neurons, axons, glial cells and blood vessels due to expansion rup-
ture, stretching, taking place at the time of injury. These processes make a path for the
secondary pathophysiologic cascade which includes biochemical, metabolic and phys-
iological changes in a form of progressive depression, ion imbalance, excitatory neu-
rotransmitter release, mitochondrial dysfunction, inflammatory and immune processes
activation®!,

In this dynamic time-sensitive context hypothermia has a protective effect on the
various pathological processes. It is a new multipotential neuroprotective strategy for
traumatic brain injury treatment2,

Local brain cooling clinical studies, which would have a few complications and
could increase the neuroprotection effectiveness of brainstem damage at traumatic
brain injury, do not exist in accessible literature. Methods that could be used in the
peripheral hospitals, prehospital (ambulance) do not exist, too.

Brain termomapping during head hypothermia by cooling helmets and collars in-
dicate unevenness and brainstem cooling absence.

Scientific and research work realized in the framework of the tasks referred in the
judgment of the President of the Republic of Uzbekistan "About of measures on further
intensification of health system reformation” (28.11.2011 Ne1652), i.e. accessibility
and high-quality health care safeguarding for the population in compliance with mod-
ern requirements and standards. In this regard, the need to creation of primary neuro-
protection methods in patients with severe traumatic brain injury is one of the important
criteria of the dissertation’s theme actuality.

Conformity of research to priority directions of development of science and
technologies of the Republic of Uzbekistan. The limitation of existing scheme of
traumatic brain injury treatment, the lack of common approaches to therapy, as well as
the optimal method of craniocerebral hypothermia, which would be necessary in the
most sensitive to ischemia time period - the period of the therapeutic window, indicate
about necessity and reasonability of the most effective, safe, affordable and achievable
method creation for treating patients.

This research work covers the creation, development and implementation in clin-
ical practice qualitatively new method of non-invasive brain cooling in patients with

9Kariev G.M. et al., 2000; Akmalov A.S. et al., 2003; Avakov V.E. et al., 2015; Sabirov D .M., et al., 2011; Kuldashev
K.A., 2012
10 Kariev G.M. et al., 2014; Kuldashev K.A., 2012
1 Chen L. et al., 2015; Schwarzmaier S.M. et al., 2014; Yu C. et al., 2015
12 Kabadi V.S. et al., 2014
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severe traumatic brain injury complicated brainstem damage, as well as malignant hy-
perthermia central origin. The method could be realized in the rural health units, pre-
hospital and ambulances.

Review of international scientific researches on the subject of dissertation.

Research in the field of neuroprotection and optimization of the treatment of se-
vere traumatic brain injury with brainstem damage by development and implementa-
tion into practice noninvasive craniocerebral hypothermia with nasopharyngeal cool-
ing are carried out in such scientific centers and higher educational institutions as Kings
National Hospital & Medical Centre of Pain from London (Great Britain), National
University of Singapur, National Centre of Oncology (South Korea), Medical Centre
of University Pittsburg (USA), the General Hospital of Massachusetts (USA),
Fraiburgs University Clinics (Germany), Interdisciplinary pain clinic (Germany )
Clinic of the University of Uppsala (Sweden), medical centers and clinics pain Assuta
(Israel).

Achieved important practical and theoretical research for improve the effective-
ness of non-invasive methods of brain cooling, including: the creation of a non-inva-
sive method of brain base using the nebulizer cooling through the nasal meatuses (Pre-
liminary safety data in brain injured patients with RinoChill device); determining clin-
ical efficacy, complications and outcome of treatment of general hypothermia of the
human body (UK four-centre study, European Brain Injury Consortium core data sur-
vey, Prospective Observational Cohort Neurotrauma (POCON), Austrian severe trau-
matic brain injury study), as well as the infusion of cold solutions at traumatic brain
injuries (Italian intensive care unit cohort, Trauma Brain Foundation, Preliminary
safety data in brain injured patients with RinoChill device); the use of non-invasive
methods of small portable brain hypothermia in a preventive measure in the provision
of emergency medical aid (Traumatic Coma Data Bank).

This study focused on the creation and implementation in a practical clinical ac-
tivity of the method of providing high-quality emergency care by neuroprotective cool-
ing structures of the brainstem, which can be used both pre-hospital and in specialized
medical centers.

Degree of study of problem. Historically, therapeutic hypothermia has been used
at operations accompanied prolonged ischemia (Lewis F.J., 1955; Sealy W.C. et al.,
1958). Interest to therapeutic hypothermia increases again in the early 1980s, when
experimental studies showed the moderate and mild hypothermia (32-35 © C) benefits
with a small complication. At present, therapeutic hypothermia has a renaissance. In
addition, possibility of control and / or prevent negative effects of artificial cooling had
improved in the intensive care units, so large clinical trials became realizable for dif-
ferent situations (Polderman K.H. et al., 2009).

It is assumed that a regional brain cooling in patients with traumatic brain injury
has the same neuroprotective advantages as the general hypothermia. But local cooling
has a big complication and provides early neuroprotection (Christian E. et al., 2008;
Bramlett H.M. et al., 2012; Girisgin A.S. et al., 2015).
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Currently available methods and tools for therapeutic hypothermia initiation and
maintenance are various and efficacious (Gaither J.B. et al., 2015; Flynn L.M. et al.,
2015; Nichol A. et al., 2015; Reis C. et al., 2015).

Surface air or liquid cooling requires patient’s large skin area. It is difficult and
laborious. Internal cooling is invasive, laborious and expensive. Intravascular cooling
catheters are still need careful research and are inclined to catheter-associated compli-
cations. Artificial cooling is very effective, but it requires implementation in a special-
ized clinical hospitals. Ice solution (4 ° C) infusion is a very fast, effective and easy
method. However, the introduction of a large volume of fluid (especially isotonic) leads
to swelling and ischemic processes aggravation at traumatic brain injury. Furthermore,
this method must be combined with other methods because short duration.

In humans, the selective brain cooling is still an unresolved question. The brain is
thermally heterogeneous organ. The face and nasal mucosa is small relative to the brain
weight and carotid vasculature. The flow blow speed in the carotid artery is high, so
time contact with cooling component is very short. Optimal brain hypothermia
methodique, non-invasive temperature registration technique, hypothermia duration,
rewarming characteristics, nutritional support and analgosedation remain uncertain.

Connection of dissertational research with the plans of scientific-research
works.

Among the government medical programs a central place occupied the work of
traumatic brain injury. The work was met in compliance with the State Scientific and
Technical Program "Protection of human health based on the improvement of existing
method and creation of new technologies in medicine™ in accordance with the research
works plan of Tashkent Medical Academy (Ne of State Registration is 01.11.00156,
2011-2014).

The aim of the research — is optimization of the results of neuroprotection and
treatment of severe traumatic brain injury with brainstem damage by creation and im-
plementation of nasopharyngeal cooling method in the complex of non-invasive crani-
ocerebral hypothermia.

Research objectives was:

study and development method of non-invasive brain cooling with nasopharyn-
geal cooling as the main to protect the brainstem from ischemia;

development and implementation nasopharyngeal cooling protocol in clinical ac-
tivities;

on the basis of developed protocol determination optimal method and timing of
non-invasive brain cooling, nature and characteristics of warming, nature and preven-
tion of possible complications;

study the nature of severe traumatic brain injury, brainstem damage frequency
before and after the non-invasive brain cooling;

comparative study the aspect of the influence of various non-invasive brain cool-
ing methods on the speed, intensity and severity of brain temperature lowering;

determination the nature and degree of cooling of the various brain structures by
infrared auricular thermometer and microwave radiothermometry of the cerebral cortex
with thermomapping;
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study the effect of non-invasive brain cooling on the coagulation system, ABB
and other parameters of homeostasis, including lactate and glucose in blood and cere-
brospinal fluid,;

study of the functional state of brainstem by short-latent acoustically evoked
brainstem potentials method during non-invasive brain cooling;

examination of the incidence of malignant hyperthermia and shivering as the most
unfavorable factors of non-invasive brain cooling;

valuation of otorhinolaryngology organ’s state in patients with severe traumatic
brain injury during nasopharyngeal cooling;

pathologicoanatomic study of brainstem during non-invasive brain cooling by
multislice computed tomography and microscopic examinations;

during non-invasive brain cooling at patients with severe traumatic brain injury
the study of the timing of way out of cerebral coma, hypotension and mechanical ven-
tilation duration, the length of stay in the intensive care units, hospital and rehabilita-
tion of cognitive functions.

Objects of the study were 113 patients with severe traumatic brain injury, includ-
ing complicated brainstem damage and malignant hyperthermia central origin. Patients
were hospitalized in the intensive care unit of the Republican Research Center of Emer-
gency Medicine and the Second clinic of the Tashkent Medical Academy from 2010
to 2014.

Subjects of the research were brain, respiratory and hemodynamic parameters,
tympanic and axillary thermometry, electrocardiogram, multislice computed tomogra-
phy of the brain, cerebrospinal fluid pressure, short-latent acoustically evoked brain-
stem potentials, arterial and venous blood samples and brainstem punctate of patients
who died.

Research methods. Clinical, laboratory, biochemical, computed tomography,
acoustic, morphological and statistical methods are used during research.

Scientific novelty of the dissertation research is the following:

method of non-invasive brain cooling with nasopharyngeal cooling as the main
for brainstem protection from ischemia was studied and developed for the first time
(Patent of the Republic of Uzbekistan NeIAP 04985, 14.11.2012);

influence of various non-invasive brain cooling methods on the speed, intensity
and severity of brain temperature lowering was studied for the first time;

influence of local brain cooling on the blood coagulation, acid-base balance and
other parameters of homeostasis was studied for the first time;

brainstem damage frequency at severe traumatic brain injury and during non-in-
vasive brain cooling was studied by different in vivo and in vitro methods for the first
time;

optimal timing of non-invasive brain cooling, nature and characteristics of warm-
ing, possible complications and prevention are given based on the developed protocol;

first studied the effect of local brain cooling on coagulation, acid-base balance
and other parameters of homeostasis;
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the timing of way out of cerebral coma, hypotension and mechanical ventilation
duration, the length of stay in the intensive care unit, hospital and rehabilitation of
cognitive functions were described.

The practical results of research. Developed method of non-invasive brain cool-
ing can be applied not only in the specialized large hospitals, but in district hospitals
of remote regions of our country, pre-hospital and ambulances.

The best method of non-invasive brain cooling in patients with severe traumatic
brain injury complicated brainstem damage, as well as malignant hyperthermia central
origin, is a multi-component brain cooling by nasopharyngeal cooling (with maximum
speed of circulating water in the system) with the cranial vault and carotid bifurcation
projection cooling. The best method of tympanic temperature registration is infrared
ear thermometry.

Physical methods (body wrap by blankets, heaters encasing) are prevention of
shivering in patients with severe traumatic brain injury during non-invasive brain cool-
ing; factors that need to increase antishivering events are young male patients with the
clearer consciousness degree, as well as the presence of nasopharyngeal cooling in a
complex of cooling measures.

Implementation of non-invasive brain cooling in compliance with a developed
protocol helps to decrease malignant hyperthermia, coma and recovery simple cogni-
tive function 2 times, reduces the length of stay of patients with severe traumatic brain
injury in the intensive care unit 1.4 times. The economic effect from disability reduc-
tion at new method implementation is 171 944 017.2 UZS / year.

Reliability of obtained results is confirmed on the basis inclusion and exclusion
patients in compliance with generally criteria. Objective and subjective datas charac-
terized patient’s state are received from modern guidelines, methodological ap-
proaches, statistical analysis and prognosis. Correct use of these indications leads to
high reliability level.

Theoretical and practical value of results of research. It studied capacity of
different methods of non-invasive brain cooling. It proposed protocol of non-invasive
brain cooling for patients with severe traumatic brain injury complicated brainstem
damage, as well as malignant hyperthermia central origin. Method of brain cooling,
combining nasopharyngeal cooling with cranial vault and carotid bifurcation projection
cooling, developed to non-invasive brain cooling implementation. This combination
makes it possible to cool the brain at all levels and from all sides: nasopharyngeal cool-
ing cools primarily the brain base, BS, focusing vital centers of cardiovascular, respir-
atory, endocrine regulation, as well as the hypothalamus with thermoregulation center.
Cranial vault cooling touches on the cerebral cortex, which is the most sensitive to
ischemia and hypoxia. Carotid bifurcation cooling helps reduce the temperature of deep
brain layers.

The method may be implemented at any stage of emergency aid, including pre-
hospital.

Realization of research results. The results of the study presented in the form of
a patent for invention "Method of non-invasive brain hypothermia» Ne IAP 04985,
14.11.2012, the Intellectual Property Agency of the Republic of Uzbekistan;
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non-invasive (nasopharyngeal)method of brain hypothermia implemented in
practical public health, namely in the intensive care units of the Central Military Clin-
ical Hospital and the Third Clinic of Hospital of Tashkent Medical Academy (Conclu-
sion Ne8n/09, 29.08.2015, the Ministry of Public Health of the Republic of Uzbeki-
stan). Mortality decreased by 5.6%, disability degree — by 21%, number of bed-days in
the hospital — by 1.4 times in consequence of realization of the above recommendations
for patients with a syndrome of acute cerebral ischemia.

Approbation of work. The main dissertation’s regulations reported and dis-
cussed in the following scientific conferences and congresses: 2013 Annual Meeting
of the International Anesthesia Research Society San Diego California (USA, May 4-
7,2013), Sepsis 2013 - International Sepsis Forum, Rio de Janeiro (Brazil, 5-6 Novem-
ber, 2013), 15th Interim Meeting of the World Federation of Neurosurgical Societies
(Rome, Italy, September 8-12, 2015), Il International Forum "Innovations in medi-
cine: the main problems and its solutions. Regenerative medicine and new biocompat-
ible materials "(Novosibirsk, 24-25 October 2014), scientific-practical conference "
Young scientists days" (Tashkent, 10-11 April 2012), Il Congress of the Association
of Emergency Physicians in Uzbekistan (Tashkent, 27- October 28, 2011), | Republi-
can Congress with international participation "Human and remedy - Uzbekistan"
(Tashkent, April 4-5, 2013), IV Congress of Anaesthesiologists and Resuscitators of
Uzbekistan (Tashkent, 24-25 October 2013). The main dissertation’s regulations re-
ported and discussed at the meetings of the Department of Anesthesiology and Inten-
sive Care, Neurology, Traumatology, Orthopedics, Neurosurgery of TMA (2013-2015)
and of the Department of Intensive care and Anesthesiology in Pediatric of Tashkent
Institute of Advanced Medical Studies (2015), of Problem Surgery Commission of
TMA (2014), of the Coordinating and Scientific Councils of TMA (2014) and of the
Ministry of Public Health of the Republic of Uzbekistan (2014).

Publication of results. On the theme of the dissertation was published 48 scien-
tific papers, including 9 journal articles in 6 national journals rewieved by HAC of the
Republic of Uzbekistan, and 2 articles — in 2 foreign journals, and 1 patent for invention
as well. 27 thesis report represented in the materials of international scientific-practical
conferences.

Structure and volume of dissertation. The dissertation consists of an introduc-
tion, six chapters, conclusions, practical recommendations, bibliography and appen-
dices. Contains 200 pages of computer set, includes 27 tables and 54 drawings. We
used 249 references, 9 of them is from our country, 2 — from Russian and 238 — from
abroad.

MAIN CONTENTS OF DISSERTATION

In the introduction has been represented relevance of the topic, objectives and
the problem of research, its scientific novelty and practical value. There were repre-
sented the positions to defend.

In the first chapter «Current views and unsolved problems of non-invasive
brain cooling methods, anatomical and physiological role of the nose in the brain
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cooling process and in the hypothalamic thermoregulatory center’s activity» were
analyzed.

In the second chapter «General characteristics of the clinical material, re-
search methods» are given.

Material of investigation. We examined 113 patients with severe traumatic brain
injury with the age from 18 to 75 years. The median age was 36 years, 99 patients were
male (87.6%), 14 — female (12.4%).

Most of the patients were men of working age from 15 to 50 years (86 of 113
patients (76%).

Fall from a height (32%) and traffic accident (21.4%) prevailed among the mech-
anisms of injury.

All patients were hospitalized in the intensive care unit of Republican Research
Center of Emergency Medicine and The 2nd Clinic of Tashkent Medical Academy
during the period from October 2010 to August 2014. The datas of all patients were
used for statistical and epidemiological analysis and some studies that mentioned sep-
arately.

Victims with a level of consciousness <8 points on the Glasgow coma scale at
admission, or a progressive consciousness decrease after hospitalization, admitted to
the hospital not later than 6 hours after injury, expressed traumatic complications ab-
sence (bleeding, syncope) and the obvious / unobvious fatal within the first 2-3 hours
after admission were included in the study.

The patients were prospectively randomized into two groups. The control group
received the most suitable and commonly used the techniques of non-invasive brain
cooling (cranial vault encasing by ice packs and carotid bifurcation projections cool-
ing). The number of patients in this group was 42, 52 cases, and 62 session. The studied
group contains 71 patients with severe traumatic brain injury, which in various modi-
fications were implemented nasopharyngeal cooling in 80 cases and 100 sessions.

Groups were identical according to the criteria of management and medical treat-
ment.

Separation of control group (n = 52) for three groups were realized: preferential
cortex cooling, brainstem cooling, cooling of convexital, frontal, parietal, and temporal
surfaces, etc.). Group C (n = 17) was the group of cranial vault cooling, Group B (n =
15) - carotid bifurcation cooling, Group C + B (n = 20) - combined cranial vault and
carotid bifurcation cooling by icepacks.

Research methods. Tympanic, axillary temperatures, electrocardiogram, the full
range of clinical and biochemical studies were monitored in all patients. Computer to-
mography images of the brain were the method of intravital neurodiagnostics of brain-
stem. Computer tomography images obtained a Siemens “Emotion-6" (Germany) and
Philips “Brilliance-40” (Amsterdam) in the spiral mode, with a width of cut 3.0 mm,
postreconstruction to 1.0 mm, and multiplanare reconstruction, as well as SSD and 3D
modes. The method of determining the functional state of BS was short-latent acousti-
cally evoked brainstem potentials (“Neuro-Audio” Neyroson Company, Russia). Sta-
tus of branstem in vitro was studied using histological examination of brain punctate
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(the Bureau of Forensic Medical Examination in Tashkent) at brainstem level with my-
elin staining (M-staining) and neyrofilament-staining (NF-staining). M-staining per-
mits to detect the presence and degree of demyelination processes. NF-staining deter-
mines the neurofilament, structural protein of axons released when they are damaged.

Final results has been evaluated in accordance of Glasgow Outcome Scale, length
of stay in the intensive care unit, in the hospital, length of hemodynamic instability,
comatose state, depending on mechanical ventilation, mortality.

Statistical data processing. The data of the study were subjected to statistical
processing on a PC Pentium-IV using the software package Microsoft Office Excel-
2012, including the use of built-in functions of statistics. The variation methods of par-
ametric and nonparametric statistics with arithmetic average valuation of the studying
indicator (M), with an average quadratic deviation (o), the standard error (m), the rel-
ative quantity (%) has been used. Statistical significance of obtained measurements
were determined by Student's test (t) with calculation of error probability (P) and gen-
eral dispersions equality (F - Fisher's test). For statistically significant changes were
taken confidence level P <0.05. Statistical significance for qualitative variables was
calculated using the ¥ criterion (chi-square) and the z-criterion (Glanz).

Statistical analysis of risk factors relationship with unfavorable outcome proba-
bility was studied. Spearman’s rank correlation for qualitative characters and Pearson’s
parametric correlation coefficient for quantitative attribute were used to determine the
strength and the direction of the link between causal and resultant symptoms-responses.
The value of a statistical coefficient R<0.25 accepted as a weak correlation between
signs, 0.25<R<0.75 — as a moderate correlation and R>0.75 — as a strong correlation.

The next four chapters cover the proper results of research.

In the third chapter «The method of non-invasive nasopharyngeal brain hypo-
thermia » is presented. The task to design and creation this method was early and rapid
achievement of a moderate therapeutic brain hypothermia (32-34 ° C in the external
ear canal), which provides neuroprotection, primarily, of brainstem, increases the sur-
vival and neurologic recovery using accessible in any hospital and pre-hospital equip-
ment: the system for nasopharyngeal cooling (Fig. 1).

Fig. 1.Developed method of nasopharyngeal brain cooling (schematic view)
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The main feature of developed method for brain cooling is nasopharyngeal cool-
Ing via intranasal balloons (Fig. 2).

Balloons are connected to an outer system, where the circulation of cold water
provides roller pump. Water cooling realizes if exterior system are placed in the freezer
orice.

As a rule, this method should be combined with known methods of cooling of the
cranial vault and the projection of the carotid vessels by icepacks.

The simplicity of implementation, portability, relatively cheapness are the pecu-
liarity of method. Each component of method made from improvised objects. These
qualities allow the using of this method on the site of occurrence, i.e., as early as pos-
sible.

Fig. 2. Intranasal balloon for nasopharyngeal brain cooling in nonworking
(A) and water-filled (B) state (schematic view)

Cooling was carried with in accordance of specially designed protocol.

Neurovegetative blockade implemented for stopping of general motor excitation
and shivering. Neurovegetative blockade was achieved by intravenous continuous in-
fusion of propofol 1 mg / kg / h (dormicum 0.125 mg / kg / h, thiopental 2 mg / kg / h),
fentanyl (1 mcg / kg / h) and droperidol (0.08 mg / kg / h).

Blood pressure is maintained at the required level by infusion of norepinephrine
and / or dofamine.

After the first session of non-invasive brain cooling we carefully examined the
patient and we considered the need of re-application of hypothermia. In a study we
focused on the qualitative and quantitative regression of focal and / or general neuro-
logical insufficiency: increasing the consciousness level, normalization respiratory and
hemodynamic parameters as a result of reducing the brain swelling, normalization
blood flow velocity in the arterial vessels of the brain, level of intracranial pressure,
brain electrical activity, and BS state.

If at non-invasive brain cooling initiation axillary temperature was >37,8 ° C, to
a local cooling we added system (general) hypothermia: rubbing alcohol, ice on the
large vessels area, enema with cold water (4-15 © C), gastric lavage with cold water (4-
15 © C), paracetamol, intravenous cold solutions (4 ° C).
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At body temperature <36.0 ° C (at the beginning or during of cooling) we con-
ducted a systematic warming: wrap blankets, heaters encasing.

After non-invasive brain cooling warming was passive.

Among otorhinolaryngology complications we observed mucus nasal hypersecre-
tion, which was stopped spontaneously within a week after non-invasive brain cooling
ending without additional measures.

In the fourth chapter «Obtained results of the control group», study group (n =
80) has been divided on four subgroups: Group N (n = 19) — NC, Group N + C (n =
18) — NC with cooling of the cranial vault, Group N + B (n = 18) — NC and carotid
bifurcation cooling, and Group N + C + B (n = 24) — multi-component cooling, NC
with cranial vault and carotid bifurcation projection cooling.

Clinical and demographic characteristics of patients clearly show that the nature
of the injury and the clinical state of the studied patients were heavier than in the control
group.

There are the results of tympanic temperature monitoring in each of the subgroups
of the study and control groups.

In the nasopharyngeal cooling groups (N, N + C + B) occurred a statistically sig-
nificant decrease in brain temperature (P<0.01) after cooling by cold water circulating
in the nasal balloons, but in the other groups (C, B, B + C, N + C, N + B) observed
only the tendency to reduce it (P>0.05). The cooling causes a decrease brain tempera-
ture at presence of normal circulation.

During non-invasive brain cooling ear canal temperature decreased much faster
than in the axillary area, showing the difference 2.9 ° C. This velocity gradient of local
and general cooling is one of the major clinical advantages of local hypothermia.

In nasopharyngeal cooling groups brain temperature decreases rapidly on 0.81 +
0.07 °C / h in the first 2-3 non-invasive brain cooling hours. This has a great practical
value in the velocity of neuroprotection approach, because in the control groups 8-10
hours are required to achieve the therapeutic values of brain hypothermia (Fig. 3).

After rapid reaction, what was particularly remarkable in a multicomponent
Group N + C + B, followed slow response.

The first stage of cooling can be explained several mechanisms. Local contact
with cold intranasal balloons induces heat transfer processes. Lower frontal lobe, hy-
pothalamus and posterior portions of BS first were cooled.

However, normal circulation presence “dissipated” this effect and brain cooling.
It seems that normal circulation presence has double cooling effect: firstly, additional
distribution of effect from the body to the brain, and secondly, the distribution of the
chilled blood to the body, which makes further brain cooling dependent on body cool-
ing. At this stage, cooling rate slows, and brain and body temperatures continued to
decrease in parallel. This second phase, probably, is the result of thermal equilibrium,
where the heat return and production is almost equal. Axillary temperature sensors
confirmed a rapid return chilled blood from the nasal cavity to the systemic circulation
In patients of the study group.

As evident from presented graphs, in Group N + C + B noted the greatest reduc-
tion of brain temperature — 4.3 £ 0.1 ° C. L.e., used in combination with non-invasive
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methods of craniocerebral hypothermia, nasopharyngeal cooling increases the cooling
effect and making a significant contribution.
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Fig. 3. The speed and rate of tympanic temperature change in Group C + B
(control) and NBC groups: N, N+ C, N + Band N + C + B. The differences re-
garding the data of Group C + B are reliable:

** - P <0.01, *** - P <0.001

So, Group N + C + B showed statistically significant changes in tympanic tem-
perature and axillary tenperature, Group N — tympanic temperature, because nasopha-
ryngeal component placed near the thermoregulation center makes the results of hypo-
thermic manipulation more predictable than in the other groups.

In the fifth chapter «The main indicators of homeostasis in the control and
study groups during non-invasive brain cooling» we studied. In the sixth chapter
their comparative characteristic and discussion are given.

Nasopharyngeal cooling with cold water circulating in intranasal balloons and
with adequate neurovegetative blockade in patients with severe traumatic brain injury
and in the presence of normal circulation leaded to the normalization initially patho-
logical hemodynamic parameters.

Between mean arterial pressure and the severity of traumatic brain injury had a
direct relationship: critical hypotension prevailed in the study group, which was noted
a large number of brainstem lesions. Middle arterial pressure level quite accurately
reflects the severity of the patient and, therefore, may be one of the criteria for resus-
citation.

After non-invasive brain cooling and corrective therapy the incidence of critical
hypotension decreased to 35 and 10 % in the control and study groups, respectively,
partly due to the impact of nasopharyngeal cooling on the center of vascular regulation
in the medulla.
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Bradysystole was observed in 17 patients of the control group (initially, it was
noted in one patient), although this phenomenon is not observed in the study group,
despite the prevalence brainstem lesion cases. Most likely this is due to the nasopha-
ryngeal cooling, what influences on the brainstem with vascular regulation center.

SpO2 increased to the normal range in both groups, but especially pronounced in
the study group, what can be cased due to the nasopharyngeal cooling impact on the
respiratory center of the medulla oblongata and neurovegetative blockade.

Cerebrospinal fluid pressure indicates elevated intracranial pressure in both
groups: 31.35 £ 5.36 and 30.3 + 6.67 mm Hg in the study and control groups, respec-
tively. Under the non-invasive brain cooling influence, due to the reduction of cerebral
edema, cerebrospinal fluid pressure was 24.95 + 7.7 and 26.82 = 7.53 mm Hg in the
study and control groups, respectively. In nasopharyngeal cooling groups cerebrospinal
fluid pressure decreased more rapidly, despite the greater value before non-invasive
brain cooling compared with the control group. Describing result has a significant prac-
tical importance, since most local brain cooling studies at severe traumatic brain injury
demonstrate conflicting effects on cerebrospinal fluid pressure (Fleminger S., 2012;
Forte L.V. et al., 2009; Harrison D.A. et al., 2013).

Cerebrospinal fluid pressure dynamic corresponds inversely to cerebral perfusion
pressure: under the non-invasive brain cooling observed cerebral perfusion pressure
increase from 61.26 + 16.19 to 72.16 + 12.37 mm Hg in the study group and from 59.74
+17.18 to 70.61 + 10.64 mm Hg in the control group.

In the control and study groups non-invasive brain cooling shifts the pH of arterial
blood to the right, i.e., in the side of moderate alkalosis. Negative BE becomes positive
in arterial blood of control group, and in arterial and venous blood of study group. BE
moves from a deficit state and hyperproduction for prevent acidemia to a sufficiency
state and hypoproduction. This fact indicates that during non-invasive brain cooling
the inhibition of the hydrogen ions formation occurs due to the reduction of intensity
of metabolic processes, the coefficient of oxygen availability reduces. Metabolism re-
duction associated with a reduction of CO, production that leads to respiratory alkalosis
in vivo, when in cooled patient minute ventilation is not changed despite the fact that
arterial blood gases, measured at room temperature and uncorrected for body temper-
ature, show normal pH (Mayer S.A. et al., 2005).

Before non-invasive brain cooling lactate was elevated in plasma of arterial and
venous blood, and, especially, in the cerebrospinal fluid, what indicate the expressed
hypoxic and ischemic processes. After non-invasive brain cooling observed lactate de-
crease to normal levels in both groups and, especially pronounced, in a multicompo-
nent Group N + C + B.

Glucose level was in normal limit in the control group, and slightly exceeded it —
in the study group. After non-invasive brain cooling glucose level increased in both
groups, especially, in the study group. This increase was probably due to the fact that
reducing the level of metabolic processes in the state of hypothermia requires signifi-
cantly less energy. In the study group temperature reduction, and thus the metabolic
processes reduction were more pronounced.

In both groups, the relative hyperglycemia did not require medical correction.
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In our study, we followed the target level of serum glucose from 6.1 to 8.3 mmol
/L (110to 150 mg/dL) (Avakov V.E. etal., 2014; McClave S.A., 2009; Heyland D.K.
etal., 2015).

Antishivering therapy was the neurovegetative blockade: fentanyl, propofol (dor-
micum, thiopental) and droperidol in the above dosage through the dispenser. It was
effective in the overwhelming majority of patients — 92%. Neurovegetative blockade
suppressed activity of the thermoregulation center. non-invasive brain cooling does not
require hypersedation and muscle relaxation in contrast to the general hypothermia
(Yenari M.A. et al., 2010). General hypothermia requires 25 mg / h fentanyl and 50-75
mg / kg / h propofol, what is higher than our dosage in 50-75 times (Badjatia N., 2009).

Shivering recognition realized by four-bedside rating shivering scale (Badjatia N.
etal, 2008). The factors that need the increase antishivering activities were: young male
patients with less depression of consciousness, the presence of the nasopharyngeal
cooling in cooling complex. Their level of shivering was 2 b. These patients are not
required any medicament for shivering arresting; we are limited by only physical meth-
ods (wrapping, heaters).

Before non-invasive brain cooling short-latent acoustically evoked brainstem po-
tentials monitoring revealed the presence of functional changes in the brain auditory
conductors in all surveyed patients (58 % of the control group and 53 % - study). The
most common of them were between peak interval increases and the shape of the peaks
changing. Most recorded the elongation of conductivity in the lower third of brainstem
and in the middle third.

After non-invasive brain cooling short-latent acoustically evoked potentials
changes grew in the control group, indicating an aggravation of the pathophysiological
processes in the brainstem due to edema, ischemia. In patients of study group patho-
logically high values of short-latent acoustically evoked brainstem potentials are re-
turned to the physiological norm. Such dynamic is a result of the positive impact of
nasopharyngeal cooling on brainstem, leading to a decrease the edema, ischemia.

Due to the fact that computed tomography and short-latent acoustically evoked
brainstem potentials studies were not sufficiently informative and specific, we realized
histological and ultrastructural studies to definition the nature and frequency of
changes in brainstem in patients with severe traumatic brain injury with hypoxic-is-
chemic lesions at common methods of brain cooling and nasopharyngeal cooling. Pa-
tients, who died the severe head injury without the nasopharyngeal cooling, have irre-
versible neuronal damage in brainstem (sudden swelling with chromatophilic sub-
stances destruction, pyknosis and lysis of the nuclei, the destruction of nuclear and cell
membranes). Similar changes were found other authors in histopathological autopsy
studies of patients (Shintani Y. et al., 2010), who died the injuries of brainstem, and
rats in experiments (Rongchao S. et al., 2012; Cao T. et al., 2012).

On the preparations of patients who died severe head injury after resuscitation
with nasopharyngeal cooling, histological changes in BS were nondestructive: cell and
nuclear membranes damage in the neurons, signs of fibrous structures destruction did
not exist.
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Under the influence of nasopharyngeal cooling posthypoxic and post-ischemic
disorders in the brain tissue is reduced by 20%, in the rest of the cases disorders are
leveled, without reaching the destructive changes.

In our studies, therapy is started early, due to the development of equipment in
Intensive care unit nowadays. non-invasive brain cooling was started within the first 1-
3 hours after admission in the hospital. This time was needed for laboratory, clinical
and instrumental diagnostics of the severity of the patient's condition and, thus, for
intervention of non-invasive brain cooling, necessary preparation for the therapy and
transportation to the intensive care unit.

In accordance with guidelines for management of patients with severe traumatic
brain injury preliminary results suggest that the general hypothermia can give a better
chance of reducing mortality, if the target temperature of the body is supported more
than 48 hours (Brain Trauma Foundation, 2007). However, this condition has the level
of recommendation 111, and still needs further studies. In our study, one session of local
brain hypothermia, we realized 18.3 £ 1.4 h in the control group and 15.2 0.4 - in the
study group. As we have shown, during the remaining 6-8 h / day level of tympanic
temperature was under the therapeutic value of hypothermia.

It is necessary to stop on the patient’s days in the intensive care unit and hospital,
length of unstable hemodynamics, mechanical ventilation, and others (table).

Table
The number of patient’s bed-days in the intensive care unit, hospital, length of
hemodynamic instability, mechanical ventilation, coma, and outcome at

discharge
Indicator Control group | Study group p
(n=42) (n=71)

Stay in intensive care unit, h 374.4+48.6 272.6+36.8 <0.001
Stay in hospital, h 699.4+119 496.7+93.7 <0.01
:?;rﬁtlon of hemodynamic instabil- 172 6£20.9 1028418 <0.001
Duration of respiratory disorders, h 287.9+7 .4 212.8424.5 <0.001
Duration of coma, h 238.2+48.7 120.9£19.2 | <0.001
Glasgo Outcome Scale, b 3.840.3 4.7+0.3 <0.05
Mortality, % abs % abs %

13 30.95 18 | 25.35 | <0.05

Using these data, we designed a model of economic efficiency of the use of naso-
pharyngeal cooling patients with severe traumatic brain injury. Of course, the main
advantage of using the nasopharyngeal cooling at traumatic brain injury should be a
decrease patient's disability during his life and improve life quality (Darnoux E., 2011;
Dowling S. et al., 2010).

The mortality rate in the control group of our study is comparable to the same in
work of Akmalov A.S. (Akmalov A.S., 2006), who showed the lowest mortality rate
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In patients with brain hyperemia, external hypothermia and normoventilation — 33.3%,
with a cerebral vessels spasm — 36%, and with brain hypoperfusion — 66.7% (Akmalov
A.S. 2006; McMillan T.M. et al., 2011).

Reduction in mortality at increasing duration non-invasive brain cooling were not
observed in the control and study groups.

Comparison was made between the non-invasive brain cooling duration 33.5 +
0.9 and 68.3 £ 4.1 h. In the first case died 7 and 9 (14.16%) patients in the study and
control groups, respectively, in the second — 6 and 9 (13.27%). This confirms our as-
sumption that the optimal total non-invasive brain cooling duration can 33.5 £ 0.9 h
with the possibility of small (6-8 h) pause for the full awakening of the patient, assess-
ment of neurological status, the necessary laboratory and instrumental studies and re-
cooling solutions.

In patients with severe traumatic brain injury and brainstem damage mortality was
63.64 % in control group and 59.09 % in study group, without damage — 19.35 and
10.20 %, respectively. l.e. in the vast majority of cases mortality was caused brainstem
damage in both groups.

Factors, what are the strongest correlations with an unfavorable outcome after
non-invasive brain cooling treatment, are clinical signs of acute dislocation syndrome
—the degree of wakefulness before neurosurgery intervention, disorders of muscle tone
and computer tomography signs of dislocation syndrome — severe compression of basal
cisterns of the brain. Bleeding in brainstem was highly significant sign, indicating a
considerable degree of primary brain damage.

Determination of early predictors of poor prognosis in patients with severe trau-
matic brain injury reveals patients with high adverse outcome of disease, conducts pre-
vention of complications, optimization of treatment, indications for non-invasive brain
cooling. Aforesaid allows indicate the need of increased attention to methodological
aspects, especially on the stage of development of the method, so that technical errors
are not discredited the therapeutic efficacy of method.

CONCLUSION

1. Craniocerebral hypothermia at severe traumatic brain injury statistically
does not significantly reduce the brain and body temperature. Only the downward trend
was observed. This temperature gradient brain-body is not higher than 1.4 ° C. Cerebral
cortex radiotermomapping shows the extremely uneven distribution of brain cooling.
brainstem is hardly cooled.

2. Adding nasopharyngeal cooling to the craniocerebral hypothermia leads to a
significant reduction of the brain temperature, and of the body temperature - only in
multicomponent Group N + C + B, in which the temperature gradient brain-body
reaches to 3,1 © C. Recovering of even a deeply disturbed hemodynamics and respira-
tory parameters at NC comes better than craniocerebral hypothermia. Electrolyte levels
are within normal limits.

3. Adding nasopharyngeal cooling to the craniocerebral hypothermia leads to
the malignant hyperthermia stopping in all the causes (36.7 %). However, malignant
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hyperthermia increases from 30.3 % to 50 % in the control group. This fact has a great
practical importance, because it is knows that the neuron dies at 39 ° C.

4. Under the nasopharyngeal cooling influence posthypoxic and post-ischemic
abnormalities in the brain tissue is reduced by at least 20%, in other cases - leveled,
without reaching the stage of destructive changes: the process of demyelination in the
neuron and destruction of the structural neyrofilament protein.

5. In nasopharyngeal cooling Group ECG disorders in the form of myocardial
hypoxia stopped 9.6 times more often than in craniocerebral hypothermia Group. Na-
sopharyngeal cooling has a positive effect on brainstem and arrested bradysystole. Na-
sopharyngeal cooling does not lead to arrhythmias and ventricular fibrillation typical
for the general hypothermia.

6. During non-invasive brain cooling the severity and intensity of lowering the
brain temperature is directly proportional to the severity of ischemic brain damage,
depression of consciousness, nature of neurological disorders and rate of fluid circula-
tion in the nasopharyngeal cooling system. It is inversely proportional to the water
temperature in the nasopharyngeal cooling system and extensiveness of craniotomy.

7. Lactate levels normalize at the nasopharyngeal cooling more obviously than
at craniocerebral hypothermia, even at high initial values.

8. During non-invasive brain cooling the blood glucose increased moderately
due to the decrease in the intensity of metabolic processes. Thus, careful glucose mon-
itoring is necessary, especially during parenteral nutrition.

9. The hypoproduction of buffer bases at nasopharyngeal cooling does not have
a pathological character; it represents a major component of the mechanism of the ther-
apeutic effect of non-invasive brain cooling - reducing the consumption of oxygen by
cells. To prevent its further development, ventilator settings must be configured by
changing the respiratory rate and oxygen content in the breath.

10. Among the intravital neuroimaging of the brainstem the short-latency
brainstem evoked potentials are closely to the results of morphological studies, while
multislice computed tomography is little specific.

11. Shivering can be observed in 12% of men with less depression of con-
sciousness. Shivering arrested by physical methods of warming (wrap blankets, warm-
ing heaters).

12. Rhinorrhea was observed after 90% of nasopharyngeal cooling with dura-
tion 33.5 + 0.9 hours. It is completely eliminated within 7 days after cooling. Compli-
cations in the ear canal and tympanic membrane do not occur after non-invasive brain
cooling.

13. The optimal total duration of non-invasive brain cooling is 33,5 + 0,9
hours with the possibility of small (6-8 hours) break for the full awakening of the pa-
tient, assessment of neurological status, necessary laboratory and instrumental studies
and re-cooling decision.

14. Instrumental methods of brainstem monitoring in vivo and in vitro indi-
cated on a decrease of the severity of pathological processes during non-invasive brain
cooling with nasopharyngeal cooling. It showed the reduction of the patient's length of
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stay in the intensive care unit and in the hospital by 1.4 times. Duration of hemody-
namic instability was reduced by 1.7 times. The dependence of the patient from me-
chanical ventilation was reduced by 1.3 times. Duration of coma was reduced by 2
times. Glasgow Outcome Scale was 4.7 points in the study group and 3.8 points at
using craniocerebral hypothermia(common methods of brain cooling).

15. Mortality reduced to 25.35 against 30.95 % in study and control groups,
respectively.
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