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Brain Injury
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Ienp uccnenoBanus. OeHUTb POJIb BTOPUYHBIX (DAKTOPOB MMOBPEXKAEHUS MO3Ta B aKTHBAI[MH COCYIUCTO-
TPOMOOTINTAPHOTO 3BEHA CUCTEMbBI TEMOCTa3a MPH YeperHo-Mo3roBoit Tpasme (UMT).

Marepuan u metoabl. B OPuT nposeaeno obcienobanue u stedenve 30 nocrpagasimx ¢ coderannoin YMT. B
[OCTTPaBMATHYECKOM TIePHO/IE Y OOJIbHBIX UCCIEA0BAIIM TIOKA3ATEH CEPAEIHON eI TeTbHOCTH 1 COCYIUCTOTO TO-
Hyca, cofiepKatie TPOMOOLKUTOB, TeMOIJIO0MHA, JJaKTaTa U aKTHBHBIX (JOPM KUCJIOPO/Ia B KPOBH.

PesyabraTel MCCIeI0OBaHUS 1T0KA3aJH, YTO CONpoBoXkAaonme codetaHHylo YMT Bropuunbie (hakTopsl 110-
BpeKAeHUsT Mo3Ta (HeA0CTaTOYHOCTh KPOBOOOPAIEHNsI, TUIIOKCHS], allUI03 1 MOBbIIIEHHOEe 00pa3oBaHue CBOOOI-
HBIX PaJIMKAJIOB) SBJISIOTCS B TO K€ BPeMs HecHenpuIecKUMI CTUMYJIaMU TPOMOOIIUTOB M 9HAOTEJTUOIUTOB KPO-
BEHOCHBIX COCYZIOB M, BCJEACTBUE ATOTO, BHI3BIBAIOT CHCTEMHYIO aKTUBAIIIO COCYAINCTO-TPOMOOIIMTAPHOTO 3BEHA
CHCTEMBI TeMOCTas3a.

3akimoueHue. HecneumbnquKas{ CUCTEMHadA aKTUuBal A COcyILI/ICTO-TpOM6OIlI/ITapHOl'O reMOoCTa3a BTOPUYHbI-
MK @aKTOpaMH y GOJIBHBIX Ipu couerannoii YMT sBisieTcst OJITHUM U3 IMAaTOreHETUYEeCKUX KOMIIOHEHTOB HUIIEMU-
YECKOr'o IMOBpEXACHUA MO3ra.

Kmouesvte crosa: yepenno-mo3eoeas mpasma, cocy@ucmo—mpom6ouumapnbzﬁ semocmas

Purpose of the study. To evaluate the role of secondary brain damage factors in activation of vascular-platelet
hemostasis in traumatic brain injury (TBI).

Material and methods. In the ICU, 30 patients with complex traumatic brain injury were examined and treat-
ed. In the posttraumatic period, in patient measurement of heart and vascular tone, platelets, hemoglobin, lactate,
and active forms of oxygen in the blood were investigated.

The study results have showed that damaged brain secondary factors accompanying concomitant TBI (circu-
latory insufficiency, hypoxia, acidosis and increased free radical formation) represent at the same time nonspecific
stimuli for platelets and cells of blood vessels that consequently, cause systemic activation of the vascular-platelet
link within the hemostasis system.
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Conclusion. Non-specific systemic activation of the vascular-platelet hemostasis by secondary factors in the
patients with concomitant TBI is one of pathogenetic components of ischemic brain damage.

Key words: traumatic brain injury; vascular-platelet hemostasis
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BBenenue

N3yuenne moBpexeHUsT HEHPOHOB M MEXaHW3-
MOB WX 3IIUTHI TP KPUTHUYECKUX COCTOSTHUSX SIBJISI-
eTCsT aKTyasTbHOM TTpobeMoit pearnmaromorun [1, 2].
Y mocTpamaBOIUX € YePEmHO-MO3TOBOU TPaBMOI
(UMT) x darropaM, CHOCOOCTBYIOIIUM PasBUTHIO
BTOPUYHOTO TTIOBPESKIAEHIS MO3Ta OTHOCST: apTepUalib-
HYIO THUIIOTEH3HIO, THIIOKCHIO, H30BITOYHOE 00pasoBa-
HUe aKTUBHBIX (DOPM KUCJIOPO/Ia, aHEMUIO, 9HIOTOKCE-
MUIO, THUIEP- W  TUMNOKAIHUIO,  HapyIIeHUs
BOJIHO-3JIEKTPOJIUTHOTO M DHEPTETHYECKOTO OOMEHa
[3—5]. O6paiaer Ha cebs BHEMaHKEe TOT (hakT, 4TO
opmupyronmecst ipn YMT BropuuHble hakTopsl 1Mo-
BPEXK/ICHUST TOJIOBHOTO MO3Ta B TO JK€ BPEMsI MOTYT SIB-
JIATBCS] BHAUNMBIME CTUMYJIAMU, aKTUBUPYIOIIUMU CO-
CYAMCTO — TPOMOOIUTAPHOE 3BEHO CBEPTHIBAHI
KpoBuU [6—8], KOTOpOE OCYIIECTBIISIETCS, TIABHBIM 00-
pasoM, B cHCTeMe MUKDOIUPKYJISIIUNA U UTPAeT BaxK-
HyT0 posb B cucteme remoctasa [9, 10]. M3BectrO, uTO
BCE KOMITOHEHTBI COCY/IMCTOI CTeHKH (dHIOTEJHIA, CyO-
SHZIOTEJINI, CPEIHSS U HapysKHast 0O0JIOUKHN) YIaCTBY-
10T B TOJI/IEPYKAHUH TEMOCTA3NOJIOTHIECKOTO TOMEOCTa-
32 U B3aUMOCBSI3€H CUCTEMbI PEryJISIIIiN arperaTHoro
COCTOSTHVSI KDOBU C IPYTUMU (DYHKITMOHAJILHBIMUA CHC-
TeMaMU OPTaHW3Ma, OTHAKO COCYAMCTBIN IHIOTETNN
[IPU 9TOM 3acIyKuBaeT ocoboro BHuMaHust [6, 9, 11,
12]. B HeMHOTOUMCIEHHBIX WCCIE0BAHUSX, MOCBS-
MIIEHHBIX PA3BUTHUIO TIPOIIECCA CBEPTHIBAHMS KPOBHU ITPH
YMT, mpencTaBieHa B OCHOBHOM XapaKTEPUCTUKA U3-
MEHEHUS SHIOTEHS B COCY/IaX TIEPBUYHOTO OYara o-
BpEXKIEHUS 1 TeprUMOKATBLHON 30HBI TOJIOBHOTO MO3Ta.
[TpunuMast Bo BHUMaHWE TOT (haKT, YTO MMOBPEKACHUS
COCY/IUCTOTO SHJOTENHS TP KPUTHYECKUX COCTOSTHU-
SX HOCST Hecrelrubuaeckmii xapakrep [6, 11, 12], jo-
TUYHO MTPETOJIOKHITD, YTO U Y GOJIBHBIX TTOCJIE TPABMbBI
TOJIOBHOTO MO3Ta TaKkKe MOKET (hOPMUPOBATHCS CHC-
TeMHOE M3MeHeHne MUKpopesbeda JIOMIUHATBHON TT0-
BEPXHOCTH MHKpococyaoB. Hanbosee sHaAUMMbIMU
CTUMYJIAMU, AaKTUBUPYIONIMMU SHOTETHOIUTHI KPOBe-
HOCHBIX COCYJIOB SIBJISTEOTCS: TUTIOKCHsI, CBOOOJIHBIE aK-
TUBHBIE (DOPMBI KICJIOPO/IA, BOCTIAJTUTETbHBIE ITATOKH-
HbI, BA30KOHCTPUKIIMS,  alW03, 3aMe/JicHue
KPOBOTOKA, TYPOYJIEHTHBIE TIOTOKH KPOBH, YBETHUCHIE
BSI3KOCTH KPOBW, aJIPEHATIMH U HOPA/IPEHAJINH, TPOM-
OVH, THCTaMUH, UMMYHHBIE KOMIUIEKCBI, 9HIOTOKCHHBI,
MOBPEKICHNUST 1 GOJIE3HI SHAOTENUS COCYIOB U Jp. [6,
9, 11—13]. Crumyssaiys JFOMIHATBHON TOBEPXHOCTH
MUKPOCOCYZIOB HecrenupmieckuMu (hakTopamMu co-
MTPOBOYK/IAETCST TAKIKE CUHTE30M M HKCIIPECCUEH dHIO-
TEJIMOIUTAMI OCHOBHBIX MTPOJIYKTOB arperaiiy TPOM-
6oruToB: TpoMOOKcaHa A, (akTopa aKTUBALMK

Introduction

In injurers with traumatic brain injury (TBI)
factors contributing to the development of secondary
brain injury include: arterial hypotension, hypoxia,
excessive reactive oxygen intermediate, anemia,
endotoxemia, hyper- and hypocapnia, disorders of
water-electrolyte, and energy metabolism [3—5]. Tt is
noteworthy that secondary factors of brain damage
emerging by TBI at the same time can be significant
stimuli activating vascular — platelet blood clotting
link [6—8], which takes place primarily in the micro-
circulation system and plays an important role in the
hemostasis system [9, 10]. It is known that all vascu-
lar wall components (endothelium, subendotelium,
the middle and the outer coat) are involved in home-
ostasis maintainance and system interconnection of
the blood regulation with other functional systems.
In this case vascular endothelium is particularly note-
worthy [6, 9, 11, 12]. In few studies on blood clotting
process development in TBI the parameters of
endothelium changes in vessels of brain primary site
lesion and perifocal sites were described. Taking into
account the fact that the vascular endothelium lesion
in cases of the critical conditions were unspecific [6,
11, 12] it is logical to assume that in patients after
brain injury a systemic change of microvessel luminal
surface microrelief can also be formed. The most
important stimuli activating endothelial cells of the
blood vessels include: hypoxia, free reactive oxygen
intermediate, inflammatory cytokines, vasoconstric-
tion, acidosis, feebleness of circulation, turbulent
blood flow, increased blood viscosity, adrenaline and
noradrenaline, thrombin, histamine, immune com-
plexes, endotoxin, injuries and diseases of vascular
endothelium, etc. [6 9, 11—13]. Stimulation of the
microvessel luminal surface with unspecific factors is
also accompanied by synthesis and expression of the
endothelial cells of the platelet aggregation main
products: thromboxane A,, platelet-activating factor
and ADP, which lead to thrombocytopenia progres-
sion. Activation of adhesive and aggregating function
is not carried out only by the endothelial factors list-
ed above, but by hydroperoxides of polyunsaturated
fatty acids formed during free-radical-induced
autooxidation of phospholipids [10, 14, 15].
Literature data analysis substantiates our assumption
that the secondary factors of damaged brain formed
after TBI activate the platelet-vascular hemostasis.

The purpose of the study is to assess the role of
secondary factors of damaged brain in the platelet-
vascular hemostasis activation in TBIL.
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tpomboiuToB 1 AJIMD, 94TO NPUBOAUT K Pa3BUTHIO
TPOMOOITUTOTIEHNH. AKTHBAIIUS aAre3MBHO-arperaim-
OHHOU (DYHKIIMKM TPOMOOIIUTOB OCYIIECTBJISETCST HE
TOJIBKO BBITIETIePEUNCIEHHBIMI 9HI0TETHAIbHBIMU
(bakTopamu, HO TUIPOTIEPEKUCSIME TTOJUHEHACHIIIEH-
HBIX JKUPHBIX KHUCJIOT, 00PasyIoIuXcst B Xo/e CBOOOI-
HOpaIMKAIBLHOTO ayTookuciaenns dhochommmnos [10,
14, 15]. Anasus JiuTepaTypHBIX JAHHBIX TTOITBEPIKIAET
BbICKa3aHHOe HaMU IIpe/oJIosKeHue, 4YTo (hOpMUPYIO-
e rocsie YMT Bropuutbie (haKTOpPbI TTOBPEKIEHUST
MO3Ta SIBJSTIOTCST M AKTHBATOPAMHU COCYIUCTO-TPOMOO-
LIUTapHOrO 3BeHa reMocTasa.

[enp nuccieoBanuss — OMEHUTH POJIb BTOPUY-
HBIX (haKTOPOB MOBPEKIEHUS MO3Ta B AKTUBAIINN CO-
CYZUCTO-TPOMOOIIUTAPHOTO 3BEHA CUCTEMbBI TeMOCTa-
3a mpu UMT.

Marepuan u MeTObI

B HPTIL OKDB um. H. A.Cemamxo r. Husxnero Hos-
ropoza obcmenosanu 30 moctpazaBmux (MyskauH — 18,
SKeHIMH — 12, cpeinuii BozpacT 58+6 jieT) ¢ codeTaHHON
UMT, rocniuranusuposantbix B OPuT B cocTosinnnm Tpas-
Matndeckoro moxka [I—III ct. IIpn nmoctynienun onenka
obeit Tsikect cocrostiust 60JbHbIX 110 1Kaie APACHE
IT cocraBisma 21,5%4,0 Gastos. [Tanuentam TIPOBOIMIN
crangaproe jedenue. Cogep:kamie TPOMOOIIUTOB 1 TEMO-
rJI00MHA OIPeIeIsIM Ha TeMaTOJIOTMYECKOM aHaIu3aTope
«Mindray BC 2300». [lapameTpbl cepiedHoii esaTeabHoC-
TH U COCYIUCTOTO TOHYCA UCCIETOBAIU METOIOM WUHTET-
panbHoii peorpacdun Tesa no M. U. TuiieHko ¢ momoiibio
KOMITBIOTEPHOTO KomIltekca «/{mamant-M» (Poccust), ko-
TOPBIIT aBTOMATHYECKHU OTIPe/IesIsieT THIT KapAnoreMo/InHa-
Mukn. OIEeHNBAIN: MOIITHOCTD COKPAIIEHUST JIEBOTO JKEJTy-
nouka (MCJIJK) — mnokasaresb, oTpaskawoumii paboTy
cep/ilia TIPU POBUKEHUN OIIPEAETEHHOr0 00beMa KPOBH
B YCJIOBHSIX TIPEONIOJIEHUST COCYMCTOTO COMPOTUBIIEHIS,
06bemuyio ckopocTb BoiOpoca (OCB) — cooTHOlIEHNE Cu-
CTOJIMYECKOTO 00beMa U BpeMst H3THaHUs, ob1iiee repude-
puueckoe cocyauctoe conporusienne (OIICC) — Benu-
YIHY, 3aBUCSLIYID OT MHUHYTHOTO o0beMa cepiia u
MIPOXOAMMOCTH TIpeKanuasgpuoro pycaa. CojepxaHue
JIaKTaTta onpeesisin u3 mpob BeHo3Hoii (v. subclavia) xpo-
Bu Ha armmapare «Biosen ¢_lainy (Tepmanwst). J{st orieHKn
AKTUBHOCTH CBOOOIHOPAZANKAIBHOTO OKUCJEHHs OCyIle-
CTBJISLITM UI3MEPEHHEe UHIYITUPOBAHHOM JKeJIe30M U TIepeKu-
ChIO BOJIOPO/Ia XEMUJIIOMUHECIIEHITMU CHIBOPOTKY U3 P00
aprepuaibioii kposu Ha npubope BXJI-07 (Poccus).
Wzyvamm [, — CyMMapHyIO aKTUBHOCTb CBOOOAHOPAIN-
KaJIbHBIX peaxiuil. /17is1 orpesiesnierivst ypoBHst (DU3HOIOTH-
YeCKOWl HOPMBI BBIIIEYKA3aHHOTO 1TOKA3aTeJis TPOBOIUIN
uccseloBaHue KpoBu, 3a60p KOTOPO POU3BOANIIN U3 KY-
OUTAJIBHOI BEHbI, yTPOM, HaTom@AK y 60 3M0POBBIX JINIL
Crenna — 30, mysxkund — 30; cpearuii Bospact 56+5
Jiet), npoxuBaonux B Huskeroponckom pernote. Boirire-
MepeYnCIeHHbI KOMIIEKC MCCJIeI0BAHUI MTPOBOANIN B
1-e (mpu moctymaenun) u yepes 3, 5, 7, 10 cyTok JedeHms.

Craructuueckast 06paboTKa JaHHbIX BHINIOJIHEHA C 110~
Motbio tiporpamm Microsoft Excel u Statistica 6.0. Pe-
3YJIBTATHI TIPEICTaBJIeHDbl B Bune M+m, rie M — cpentee
apudMeTuUecKoe, m — CTaHAAPTHAsl OIIMOKA CPEIHEro.
J1J1s1 TPOBEPKM TUIIOTE3bI O BUJIE PACITPE/IETIEHHs TIPHMe-

Materials and Methods

In N. A. Semashko Regional Hospital of Nizhny
Novgorod, 30 injurers (men — 18, women — 12, average
age 58£6 years) with complex TBI admitted to the ICU at
II—IIT degree traumatic shock condition were examined.
At admittance, a general assessment of their severity con-
dition by APACHE 11 score was 21.5+4.0. Patients under-
went standard treatment. Platelets and hemoglobin were
determined by hematologic Analyzer «Mindray BC 2300.
Parameters of heart and vascular tone were studied by
integral body rheography technique by M.I. Tishchenko
using computer complex «Diamond-M» (Russia) which
automatically determines the type of cardiac hemodynam-
ic. Left ventricular contraction intensity (LVCI) is a value
of heart functioning in some moving blood volume in con-
ditions of vascular resistance overcoming. Volumetric
flow rate (VFR) is a ratio of systolic volume and ejection
time. Total peripheral vascular resistance (TPVR) —
value depending on cardiac output and precapillary blood
flow patency. Lactate was determined in samples of
venous (v. subclavia) blood using «Biosen ¢ lain» unit
(Germany). To assess the free radical oxidation activity
measurement of iron and hydrogen peroxide-induced
chemiluminescence of arterial blood samples serum was
carried out using BCL-07 unit (Russia). To study I,,, —
total activity of free radical reactions. To determine the
physiological norm level of the above-mentioned indice
we studied fasting blood which sampled from cubital vein
in the morning in 60 healthy individuals (30 women, 30
men; average age 56%5 years) living in the Nizhny
Novgorod region. The above listed set of studies was con-
ducted on day 1 (at admission) and at day 3, day 5, day 7,
and day 10 of treatment.

Statistical data processing was performed using
Microsoft Excel and Statistica 6.0. The results are present-
ed as M+m, where M — mean, m — standard error of mean.
To test the hypothesis that the distribution method
Shapiro-Wilk test was used. Study of statistical regulari-
ties in the samplings was carried out using Student's test.
Differences between average values were recognized sig-
nificant at P<0.05 statistical significance level. Correlation
analysis was performed using 7-Spearman criterion.

Results and Discussion

In the laboratory examination of patients, the
platelet count decrease was already found on the
first day of post-traumatic period (table).
Thrombocytopenia was reached maximum on the
day 3 and day 5 after the injury. Platelet count com-
pared to one on the first day was decreased 13% and
15%, respectively. On the day 7 and day 10 the
platelet count was increased and exceed the first
day level in 1.6 and 2.2 times respectively, but did
not reach the upper limits of due values.

It is known that hemodynamic improvements
have a significant regulatory impact on the endothe-
lial cells and platelet function [6—8], and injurers
with complex TBIwere hospitalized in ICU in a state
of IT—III rate traumatic shock. On the first day after
the injury, LVCI in patients was reduced by 17% rel-
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JlunamMuKa nokasatesieil cepievHoi 1eaTelbHOCTH U COCYIUCTOrO TOHYCa, COIEPKAHUS TPOMOOIUTOB, TeMOTIIO0HHA,
JIAKTATA U AKTHBHBIX (POPM KHCIOPOJA Y GONBHBIX B IOCTTPaBMATHYECKOM nepuone (M+m).
Dynamics of heart and vascular tone, platelets, hemoglobin, lactate, and active forms of oxygen in patients in post-

traumatic period.

Indices Regulatory Values of indices on the days of study
values 1st 3d 5th 7th 10th

LVCL, W 2.0—4.5 1.66+0.21 1.61£0.20 2.03%0.40 2.13+0.28 1.88+0.24
VFR, ml/sec 150—390 130.3£13.5 130.2+12.5 176.4+10.6* 179.7+7.3* 177.4+4.2*
TPVR, dyneecm”esec 892—1348 1416+47.3 1536+22.2* 1346+32.0 1295+28.2* 1203+32.5*%
Platelets X10°/L 150—450 143+9.0 125£7.0 122+8.0 229+13.0* 311+8.0*
Hemoglobin, g/L 13.5—15.5 10.2+0.5 9.4+0.6 10.8+0.7 11.0+£0.5 11.6+£0.5*%
Lactate, mmol /L 0.9—1.7 2.25+0.10 3.50+0.12* 2.70+0.12* 2.60+0.10* 2.40+0.12
I hax COUNts per sec 150+1.4 199+2.5% 209+1.9%# 217+1.9%# 197+1.1# 176+1.0%#

Ipumeuanue. Indices — nokasaresu; Regulatory values — nopmarusmbie Besmunnbl; Values of indices on the days of study — snaue-
HUA ToKasaTesiell mo ausm uceaenosanus; LIVCI, W — MCJIK, Bt; VFR, ml/sec — OCB, ma/c; TPVR, dynescm?®esec — OTICC,
muH ¢ cm e ¢; Platelets X10°/L — tpombornutst, X10°/1; Hemoglobin, g/1. — remorsiobus, r/i; Lactate, mmol /L — nakrat, MMOsIb /I Ty,
counts per sec — I, UMII/ceK. ¥ — OCTOBEPHOCTD IMHAMUKHU OLIEHUBAEMBIX [IOKa3aTeJeii B IPOIlecce Je4eHnst OTHOCUTEIbHO [EePHO-

1A MOCTYITIeHNsT GOTBHBIX; ¥ — JI0CTOBEPHOCTD AMHAMUKM I, o

OTHOCUTEJIbHO HOPMATHUBHBIX BEJINIYNH (3/10p01351e ﬂOépOBOJIbI.[bI)‘

Note. * — accuracy of measured outcome dynamics in treatment relative to patient admission term; # — accuracy of I, dynamics to

regulatory values (healthy volunteers)..

s Metoq [llamupo-Yuika. Vsydenne craTucTuyeckux
3aKOHOMEPHOCTEH B BEIGOPKAX OCYIIECTBIISIIN € IPUMEHe-
Huem kpurtepust CtbiojienTa. Pa3indus cpelHuX BeJNYNH,
MIPU3HABAJIN IOCTOBEPHBIMU TIPU YPOBHE CTATUCTUYECKOI
saaunmoctu p<0,05. Koppensinonupiii anaamns mpoBoIi-
JIU ¢ MICTIOJTb30BaHueM Kpurepust 7-CriupMena.

PesyibraThl U 00Cy>KA€HUE

ITpu naboparoproM o6caeg0BaHUKE OOJIBHBIX
yiKe B TIepBble CYTKHU MOCTTPABMAaTUYECKOTO TIEPHUO-
112 ObLJI0 0OHAPYIKEHO CHUYKEHIE COJEPIKaHUS TPOM-
6ouutos (rabn.). TpombouuToneHus pOCTUraIA
MaKCUMyMa Ha 3-U U 5-e CyTKHU 1mocJe TpaBmbl. [1o
CPaBHEHUIO C TIEPBBIMU CYTKAMU KOJIMUECTBO TPOM-
6o1nTOB, yMeHbInanoch Ha 13 u 15% coorBeTCcTBEH-
Ho. Ha 7-e u 10-e cyTku 4mcio TPOMOOIIUTOB BO3-
POCJIO U TIPEBBINIATIO YPOBEHD MEPBHIX CYTOK B 1,6
2,2 paza COOTBETCTBEHHO, HO He JIOCTUTAJIO BEPXHUX
IPaHUIL JIOJKHBIX BEJTMUNH.

NsBecTHO, 94TO Ha (DYHKIIUN SHAOTETUOINTOB
1 TPOMOOIITOB OKa3bIBAIOT CYIIECTBEHHOE PETYJIsI-
TOPHOE BJIUSIHUE TeMOJIWHAMUYecKue CABUTU [6—
8], a moctpamasmue ¢ couetannoit YMT, rocniura-
musupoBanabie B OPuT HaxoAMINCh B COCTOSTHUM
TpaBMaruyeckoro 1oka II—III cr. B nepsbie cyTku
nocyie TpaBMbl MCJIK cumskanocs na 17% orHocu-
TeJHbHO HIKHEHN TPaHUIIB! JOJKHBIX BendnH. Ha 3-
U CYTKH TOCTTPABMATHUYECKOTO MEPUO/IA, HECMOTPS
Ha IpPOBe/leHWe WHTEHCUBHOUW WH(HOY3MOHHO-Tpac-
(¢ysmoHHON Tepanuu, OHA MO-TIPEKHEMY OCTaBa-
Jach cHmkennoit va 19,5%. Ha 5-e, 7-e u 10-e cyr-
k1 TpaBMaTideckoii 6omesan MCJIK y manmenTos
YBEJUYNJIACH 10 CPAaBHEHUIO C TIEPUOJOM WX TIO-
CTYTJIEHWSI, U JIOCTUTAJa HUKHEW TPAHUIIbI JTOJIK-
HbBIX BEJUYNH,

OCB mnpu noctymyieHn” 1 Ha 3-W CyTKU TIOCTIe
TPaBMbl CHIZKAJIOCh Ha 13%, 10 CpaBHEHWIO C ee
JOoJEKHBIMU Besmunnamu. Ha 5-e, 7-e u 10-e cyTku
noctTpaBMartndeckoro nepuoga OCB y marmenToB

atively to the lower limit of the proper values. On
day 3 of post-traumatic period, despite the acute
infusion and transfusion therapy it was still reduced
by 19.5%. On day 5, day 7, and day 10 of traumatic
disease, IVCI in patients increased significantly by
22%, 28%, and 13%, respectively, compared to their
admission term and it reached the lower limit of the
proper values.

At admission and on day 3 after the injury the
VFR in injurers was determined as reduced by 13%,
compared to its proper values. On day 5, day 7, and
day 10 of post traumatic period, VFR in patients
increased significantly by 35%, by 38%, and by 36%,
respectively, compared to their admission term and it
reached the lower limit of the proper values.

On day 1 and day 3 after injury TPVR in the
injurers was determined by increased by 5% and 14%
respectively relative to proper values. On day 7 and
day 10 of traumatic disease, LVCI in patients
increased significantly by 22%, by 28%, and by 13%,
respectively, compared to their admission term and it
reached the lower limit of the proper values.

Trend analysis of cardiac activity and vascular
tone changes suggests that circulatory insufficiency
formed in patients in the early post traumatic period.
As a result of IVCI and VFR decline the blood flow
rate decreases, and as a result, and the lateral shift
effort in direction to the vessel wall, and this leads to
slower secretion of nitric oxide by endothelial cells.
The latter is a strong antiplatelet and vasodilator.
Imbalance of endothelium-depended vascular con-
tractility and relaxation arising from this is one of
the mechanisms of TPVR increase. In the slow flow-
ing blood with nitrous oxide decreased circulation
the platelet aggregation formed, red blood cells form
rouleaux [7, 13, 16].

As a result of developing circulatory ineffi-
cience and hemoglobin decrease in erythrocytes in
the body of patients after complex TBI the oxygen
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JOCTOBEPHO yBemuiiach Ha 35, 38 u 36% coorserct-
BEHHO, TI0 CPABHEHUIO € TIEPUOJIOM X MOCTYILJICHIS,
U IOCTUTAJIA HYZKHEH TPAHUIIBI JIOJDKHBIX BEJTUYNH.

B 1-e u 3-u cyrku nociue tpasmol OIICC y 11o-
CTPaJIaBIINX TOBBIIIAIOCH Ha 5 1 14% coOTBETCTBEH-
HO OTHOCUTEJbHO JOJKHBIX BesmunH. Ha 7-e n 10-e
cyTku TpaBmMaTndeckoit bomesun OTICC noctoBepHO
yMmenbimaoch Ha 9% 1 15% cOOTBETCTBEHHO, 110
CPaBHEHMIO C MEPUOIOM UX TIOCTYIIJICHUS, ¥ JIOCTUTA-
JIO BEPXHEN TPAHUIIBI IOJLKHBIX BEJTMYUH.

AHanu3 HaNPaBJIEHHOCTU U3MEHEHUI MoKa3a-
TeJeil cep/ieuHoN eI TeTbHOCTA U COCYAMCTOTO TO-
Hyca CBUJIETETBCTBYET, UYTO B PaHHEM TTOCTTPaBMa-
TUYECKOM Tiepuoje y OOJBHBIX (HOPMHUPYETCs
HEJIOCTaTOYHOCTh KpOBooOpaleHust. B pesyJibrare
camkernss MCJIJK u OCB ymenbIaeTcst CKOpocTb
JBYKEHMSI KDOBH, a BCJIEACTBHUE 9TOTO, U cHia HOKO-
BOTO C/IBUTA B HATIPABJIEHUN K CTEHKE COCY/a, & ATO
MIPUBOJIUT K 3aMe/IJIEHUIO CEKPEIUN IHJIOTETNOIIH-
TaMi oKcuza azota. [locaennuii SBsSeTCST MOIITHBIM
AQHTHUATPETAHTOM W Ba30JMJISATATOPOM. BosHuKaro-
LM TPK 9TOM JucOaIanC 9HAOTENNNA — 3aBUCUMOIA
COKPAaTUMOCTH U PEJTaKCAIINH COCYOB SIBJISIETCS OI-
HuM u3 MexaHusMoB nobiiieruss OIICC. B wmen-
JIEHHO TEKYIIel KPOBU CO CHMKEHHOU IUPKYJISIIH-
efi B Hell okcmma azora 0OPA3yIOTCs arperarhl
TPOMOOIIMTOB, IPUTPOIMTHI COOUPAIOTCS B MOHET-
Hble cTostOuKu [7, 13, 16].

BenenctBue pasBuBaronieiicss HEOCTATOYHOC-
TH KPOBOOOPAIIEHUST U CHIIKCHUST COJEP/KaHUsI Te-
MOTIJIOOHHA B 9PUTPOIIMTAX B OPTaHU3MeE TTAI[HEHTOB
nocJie niepenecernoit couerannoit YMT dhopmupy-
eTcsl KUCJAopoaHas 3anoskennocts [17]. Konnent-
parysi MOJIOUHOI KUCJTOTHI B BEHO3HOM KPOBHU yIKe B
MepBble CyTKH TOCJIE TPABMBI yBeTndIIach Ha 32%, a
Ha 3-u cytku Ha 106% OTHOCUTETHHO MOJIKHBIX Be-
jguund. Ha 5-e u 7-e cyTKM HOCTTPAaBMATHYECKOTO
MEPHOJIa, 10 CPABHEHWIO C TPEINIECTBYIONINM dTa-
[IOM WCCJIEZIOBAHUS, ONIPEEISITN CHIKEHUE YPOBHS
saktata Ha 23 1 26% coorBetcTBeHHO. HecmoTpst Ha
OTHOCHUTEJIbHOE BOCCTAHOBJIEHWE TOKas3aTeseil cep-
JIEYHON JIeITeTbHOCTH 1 COCyIMCTOro ToHyca Ha 10-
€ CYTKH TI0CJie TPaBMBbI COJIepKaHe MOJIOYHON KHC-
JIOTBI  MO-TIPEKHEMY OCTaBaJOCh BBICOKUM W
MIPEBBIIIANO er0 M0JLKHbIe 3HaYenus Ha 60%. Anasu-
3UPysl HAIPaBJE€HHOCTb WM3MEHEHWIl TpejicTaBJeH-
HBIX BBIIIE MMOKa3aTesel, JOTUIHO MPEIIOI0KNTD,
YTO KUCJIOPOIHAS 3a/[0/KEHHOCTh COXPAHATIACh W3-
3a HUBKOTO COIEPKAHUST TeMOrJIOOMHA B 9PUTPOIH-
Tax (Tabu.). BeIcTPO pasBUBAMOIIASCS U JJIUTEIBHO
COXPAHSIONIASICS THITOKCUST Y GOJIBHBIX, TIEPEHECIITHX
couerannyio UMT, okaspiBaja HeOJATONPUATHOE
BO3JIEIICTBIE HA COCYANCTO-TPOMOOIIUTAPHOE 3BEHO
CHCTEMBI TeMOCTa3a U CII0COOCTBOBAJIA TIOBBIIIEHHO-
My 06pa3sOBaHUIO aKTUBHBIX (POPM KHCJIOPOJIA.

AKTHUBHOCTH CBOOOTHOPAIMKAIBHBIX TPOIIECCOB
(1,,.x) B apTepUaIbHOM KPOBU B 1-€ CyTKH 1TOCIE TPaB-
MBI BO3pocia Ha 33% U Ha MPOTSHKEHUN TIOCIENYIO-

debt formes [17]. During the first day after injury
lactic acid concentration in venous blood of injurers
increased by 32% and it increased by 106% compared
to proper values on day 3. On day 5 and day 7 of
post-traumatic period compared to the previous
study phase the lactate decrease by 23% and by 26%,
respectively, was defined. Despite the relative indica-
tors of recovery of cardiac activity and vascular tone
on day 10 after the injury of lactic acid content
remained high and exceed its proper value by 60%.
By analyzing the trend of changes of the indicators
presented above it is logical to assume that such
hemodynamics indicates the oxygen debt in the
injurer bodies due to low hemoglobin in erythrocytes
(table). Fulminant and long-persistent hypoxia in
patients experienced complex TBI resulted in an
adverse effect on vascular-platelet link of hemostatic
system and contributed to increased formation of
reactive oxygen intermediate.

On day 1 after injry the activity of free radical
processes (I,..) in arterial blood increased by 33%
and over the next 10 days of post-traumatic period
was significantly higher than that in healthy individ-
uals. Such a high and long-maintained level of circu-
lating active forms of oxygen in arterial blood, in
turn, also helped trigger the effect on vascular-
platelet link of the hemostatic system.

The correlation analysis between the amount of
platelets circulating in blood and secondary factors
of brain damage (indicators of cardiac activity
(LVCI, VFR), vascular tone (TPVR), hypoxia (lac-
tate, hemoglobin), and total activity of free radical
reactions) showed that in patients after TBI an
interaction of their dynamics has place in the post
traumatic period. Thus, developing thrombocytope-
nia in injurers on 3—5 days post injury with a subse-
quent reduction in platelet count to physiological
values was accompanied by co-directional power
dynamics of left ventricular contraction intensity
and volumetric flow rate, as indicated by the pres-
ence of correlations between the average force
(7=0.36, and 0.59, respectively; P<0.05). In response
to changes of cardiac function in these patients, a
compensatory reaction of vasospastic reaction with
the subsequent peripheral vessel relaxation has been
observed in the post traumatic period. With the
change in platelet a count detection between a
strong negative correlation indicated the generality
of this trend (7=-0.84; P<0.05). In view of the detect-
ed severity dynamics of hypoxic manifestations
developing in patients after undergoing complex
TBI, the change in hemoglobin codirectional to
number of platelets and blood metabolic parameters
— concentrations of lactate and reactive oxygen
intermediate — was detected (#=0.80; -0.45 and -0.93
respectively; P<0.05).

Analysis of the study results showed that in the
injurers experiencing a complex TBI, already on the
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Yepenmno-mosrosas Tpasma

mux 10-1 cyTOK mocTTpaBMaTUYECKOTO TTepruoia J10-
CTOBEPHO IPEBbIIIANA TAKOBYIO Y 3M0POBHIX H06PO-
BOJIBbIIEB. TaKo# BBICOKUI 1 AJTUTETHHO TOIIEPKUBA-
IOIIUIACS YPOBEHD IIMPKYJIUPYIONTNX AKTUBHBIX (hopM
KHUCJIOPOJIa B apTEPUATIbHOM KPOBH, B CBOIO 0Yepe/ib,
TaKKe OKa3bIBAJ aKTUBUPYIOIIee JEeHCTBIE Ha COCY-
JCTO-TPOMOOITUTAPHOE 3BEHO CHCTEMBI TEMOCTa3a.

[IpoBesenHbBINT KOPPETATMOHHBIN AHAJIN3 MEXK-
NIy KOJIMYECTBOM IIMPKYJIUPYIOIIUX B KPOBU TPOMOO-
IIUTOB U BTOPUYHBIMU (haKTOPAMU TMOBPEKICHUS
MO3ra — IOKa3aTeJNsIMU CEPJEUHON esITeTbHOCTH
(MCJIIK, OCB), cocynuctoro tonyca (OIICC), tu-
nokcuu (copepsKanme TeMoryIoOMHa, JJAKTAaTa) U CYyM-
MapHOI aKTHBHOCTBIO CBOOOIHOPAAUKAIBHBIX PeaK-
nuii 1oxkasas, yro y nauuentos nocie UMT nmeer
MECTO COMPSZKEHHOCTh X AMHAMUKHN B ITOCTTPaBMa-
THYEeCKOM Tepuojie. Tak, pa3BUBAIOIIAsICS y MOCTpa-
JABHIMX TPOMOOIMTONEHMsI Ha 3—5-¢ CYTKM T0cIe
TPaBMBbI C TIOCJIEIYIONUM BOCCTAHOBJIEHUEM KOJIHYe-
cTBa TPOMOOIUTOB 10 (PUBMOJIOTUYECKUX 3HAYEHUH,
COMPOBOXKAAaZach COHAIPaBJEHHON JIUHAMHUKON
MOIIIHOCTH COKPAIIEHHIT JIEBOTO KeJIyA0uKa 1 00b-
€MHOI CKOPOCTH BBIOPOCA, HA UTO YKa3bIBAJIO HAJIM-
yue KOpPeJsIuil CpelHell CHJIbl MeXAYy HUMHU
(r=0,36 u 0,59 coorBercTBerHO; p<0,05). B oTBeT Ha
U3MEHEHUS CePJIeUHOI eI TeJIbHOCTU B TOCTTPaBMa-
THYECKOM TIeprojie HabJII0MaIn KOMIIEHCATOPHYIO
Ba30CTACTUYECKYTO PEAKITUIO C TTOCITeyIOIel pesak-
canueit nepudepuueckux cocynos. Ha o6uHOCTh
9TO TEHAEHIINU ¢ U3MEHEHUEM YPOBHSI TPOMOOIH-
TOB YKa3bIBaJIO BBISBJIECHUE MEXKIY HUMH CUJIBHOM
orpumnarenbuoit cszu (r=-0,84; p<0,05). C yuerom
BBISIBJIEHHOU IUHAMUKW BBIPA)KEHHOCTU THITOKCHYE-
CKHUX TIPOSIBJICHUH, Pa3BUBAIOIINXCST Y OOJBHBIX T10-
cre repenecentoit coderannoit UMT, obHapyskiBa-
JIN COHAIPABJEHHOE KOJUYECTBY TPOMOOIUTOB
H3MEHEHUEe COJeP/KaHMsI TeMOTJIOOMHA 1 MeTaboJ k-
YEeCKUX TIoKa3aTeseil KpoBM — KOHIIEHTPAIINH JIaKTa-
Ta U aKTUBHBIX (hopMm Kucaopoma (r=0,80; -0,45 u
-0,93 cootBetcTBeHHO; P<0,05).

AHaiu3 pe3yJbTaTOB TPOBENEHHOTO UCCIEN0-
BaHMS TOKA3aJl, 4YTO y TOCTPAAABIINX, TIEPEHECITUX
couetannyio UYMT, yxe B mepBble CYTKU MOCTTPAaB-
MaTUYECKOTO Tepruojia (GhOPMUPYIOTCS HU3MEHEHUS
CEePAEYHO-COCYANCTON U MeTabOJIMIECKOU CHCTEM,
pasBuBaeTCs TpoMbOonuTONEeHus . [IpuaiHamMmu apre-
PUATHHON TUTIOTOHUM Y TIOCTPAJABIINX C TKEJIOM
YUMT saBasroTcst HapylieHus eHTPATbHONW pPeryJis-
1y reMonHAaMuKN 1 tuttoBostemust [18, 19]. Hapy-
MIeHUs EHTPAJbHON PEryJsiui TeMOIUHAMUKH
BOBHUKAIOT BCJIEJCTBUE PACIIPOCTPAHEHUS JIUCIOKA-
IIMOHHOTO CUHJPOMa HA YPOBEHb IPOOJTOBATOTO
MO3Ta C BOBJIEUEHUEM B TATOJOTMYECKUI ITPOIecC
COCYIOJIBUTATEJILHOTO 1EHTPA WJIM MPU MEPBUYHOM
yumbe crBosia Mosra [20—23]. TunoBosemust 00yc-
JIOBJIEHA IIIOKOM U KPOBOTIOTEPENL, a TaKKe BHEUEPeI-
HBIMW MTOBPEXKAEHUSIME (TIepeioMaMy KOCTel ckeJie-
Ta, IOBPEX/JIECHUSIMHU BHYTPEHHUX OPTaHOB).

first day of post-traumatic period changes in cardio-
vascular and metabolic systems are forming and
thrombocytopenia is developing. Causes of hypoten-
sion in the injurers with severe TBI includes disorders
of hemodynamic central regulation and hypovolemia
[18, 19]. Central hemodynamic regulation abnormali-
ties are due to dissemination of dislocation syndrome
at the medulla oblongata level with vasomotor center
involvement in pathological process or in primary
brain-stem contusion [20—23]. Hypovolemia was
caused by shock and blood loss, as well as extracranial
injuries (fractures of the skeleton bones and internal
organs injury). Identified trends of functional
myocardium changes (LVCI, VFR) and vascular sta-
tus (TPVR) in post traumatic period indicate the for-
mation of the circulatory inefficience in patients with
complex TBI, and consequently, a decrease of
endothelial relaxing factor (nitric oxide) synthesis; it
is known that the main control of its expression is a
force acting on endothelium in blood flow [13, 16].
Reducing the nitric oxide generation leads to an
imbalance of pro- and antioxidant systems of endothe-
lium, which in turn exacerbates the vessel damage and
activates vascular-platelet hemostasis [13, 16, 24].

As a result of developing circulatory inefficien-
cy and hemoglobin decrease in injurers, the oxygen
transport is reduced and combined hypoxia develops.
In hypoxic conditions in organs a metabolic chaos
activates free radical oxidation and energy shortage
leading to disorder of tissue respiration at the mito-
chondrial level [17, 25—27] including the endothelial
cells in blood vessels and platelets. This causes a sig-
nificant reduction in ATP reservoir and increase of
ADP and AMP concentrations. Reduction in the
ATP/ADP+AMP defines phosphofructokinase acti-
vation that increases the reaction rate of anaerobic
glycolysis. Glucose begins to dispose predominantly
by anaerobic way, which leads to lactate accumula-
tion in cell cytoplasm and blood; there is intracellular
and systemic acidosis. The latter may cause some pro-
tein denaturation and granular degeneration, which
is a morphologic manifestation of severe hypoxia. In
addition, one of the negative consequences of intra-
cellular lactic acidosis is a depression of key enzymes
of glycolysis, the Krebs cycle and respiratory chain
(phosphofructokinase, NADH-dehydrogenase, succi-
nate dehydrogenase, cytochrome oxidase), which in
turn leads to aggravation of existing energy deficit
and closes the circulus vituosus of energy deficiency.
Persistent dysfunction of mitochondria of endothelial
cells and platelets reduces their functional activity
and induces cell death [21, 25, 26, 28].

In post traumatic period free radicals excessive
accumulation in bloodstream determines the oxida-
tive modification of proteins, lipids, nucleic acids, car-
bohydrates and in the reactions of superoxide-nitric
oxide a toxic compound-peroxynitrite which is able to
destroy vascular wall cells is formed [24, 29—31].
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BrisgBiennas HanrpaBIeHHOCTh U3MEHEHUH (DYHKIN-
OHaJMBHBIX ToKazaTteseir Muokapaa (MCJIK, OCB)
u cocrostaus cocynos (OITCC) B mocTTpaBmaTnyec-
KOM TIEpPUOJIe CBUETETHCTBYET O (DOPMHUPOBAHUH Y
60s1bHBIX ¢ codeTanHol UM T HeoCcTaTOYHOCTH KPO-
BOOOPAIIEHNUST U, BCJEACTBUE 9TOT0, 00 YMEHBIIICHUN
CHHTEe3a JHAO0TEINAIBbHOTO (haKkTopa pesakcarum —
OKCHjIa a30Ta, U0 U3BECTHO, YTO OCHOBHBIM PEryJisi-
TOPOM €T0 3KCIIPECCUU SIBJISIeTCS CHUJa, JAeUCTBYIO-
mast Ha 9HA0TeNNH Tpu ABMXeHnn kposu [13, 16].
CHW)KeHUe TeHepalud OKCHA a30Ta MPUBOAUT K
JichajiaHey Mpo- M AHTHOKCUIAHTHBIX CUCTEM 9HJI0-
TEJIWSI, YTO B CBOKO OYepe/lb YCyTYOJIsIeT MOBPeK/Ie-
HUSI COCYJIOB M aKTUBUPYET COCYIHCTO-TPOMOOIH-
TapHbIi remocTas [13, 16, 24].

BemreicTBrEe pasBuBaromieiicst HeIOCTATOYHOCTH
KPOBOOODAIIIEHNST 11 YMEHbBIIICHUST COIEPIKAHUST TEMO-
rJI00MHA CHUZKAETCsI TPAHCIIOPT KUCJIOPOJIa 1 Pa3BUBa-
€TCsI CMENIaHHAs TUITOKCHS. B yCJIOBUSIX THIIOKCHY B
opraHax pasBHBaeTCsI «MeTa0OJIMYEeCKUIl Xaoc», aK-
TUBaIUsE CBOGOJHOPAAUKATIBHOIO OKHUCJACHHUS U
HEPreTUYECKUil TOJIO/, YTO MPUBOJAUT K PACCTPOIi-
CTBY TKAHEBOTO JIBIXaHUS Ha YPOBHE MUTOXOHIPUIA
[17,25—27], B TOM unciie ¥ B SHIOTETHOIUTAX KPO-
BEHOCHBIX COCY/IOB M TPOMOOIUTAX. DTO BbI3bIBAET
3HaunTesbHOE cHIsKeHue 3amacoB ATD u yBennue-
uue koutentTparuu A/lD u AM®. Ymenbienue Ko-
adpunmenta ATDO/AID+AMOD omnpenensier akTu-
Baruio  ¢epmenta HochodDpPyKTOKMHAZEI, YTO
CIIOCOOCTBYET YBEJINIEHIIO CKOPOCTH PEAKIIUN aHa-
apo6HOTO TUMKO/M3a. [JI0K03a HauWHAET YTUIN3H-
POBaThCS MTPEUMYIIECTBEHHO aHA9POOHBIM IIYTEM, 4TO
IIPUBOIUT K HAKOILJIEHUIO JIAKTATA B IUTOTIIA3Me KJTET-
KM ¥ KPOBU — BO3HUKAET BHYTPUKJIETOUYHBII W CHC-
TeMHBIH anuao3. [lociaemauit MoKeT cTaTh TPUIMHOMN
JIEHATyPAIlUK HEKOTOPBIX OENTKOB M 3ePHUCTON JIuC-
TpouH, KOTOpast ABJSAETCS MOP(HOJOTHIECKUM TTPO-
sIBJIEHWEM OCTpOi TUokcun. Kpome aToro, omHUM 13
HETaTUBHBIX TTOCJIE/ICTBUI BHYTPUKIETOYHOTO JIAKTAT-
aIu/03a SBJISIETCS YIHETEHUEe OCHOBHBIX (hepMEHTOB
TIMKOJIN3a, 1ukIa Kpebca 1 apxaresibHoil nenu (poc-
odpykroxknnaza, HA/IH-nernnporenasa, cykimHat-
JIeTH/IPOTeHas3a, IIMTOXPOMOKCH]Ia3a), 4To, B CBOIO OUe-
petb, IPUBOAUT K YCYIyOJIEHUIO YKE MMEOIErocst
JeurTa SHEPTUH 1 3aMbIKAeT MOPOYHBII KPYT 9HEP-
ronedurra. /[mrenbHO coxpaHsronasics AnchyHK-
[¥isI MUTOXOH/IPUE 9HIOTEIUOIUTOB U TPOMOOIIUTOB
BBI3bIBAET CHIKEHME WX (DYHKIIMOHATBHOM aKTUBHOC-
i 1 THOe M Kietku [21, 25, 26, 28].

M36bITOUHOE HAKOTIIEHHE CBOOOIHBIX PAINKAJIOB
B COCY/IICTOM PyCJie B TIOCTTPAaBMATHUECKOM TIEPHUOIE
OIPEIEISIET OKUCJIUTEBHY0 MOAN(DUKAIIIO OEIKOB,
JIUTIAJIOB, HYKJIEMHOBBIX KHCJIOT, YTJIEBOJIOB, a B PEaK-
IIHSIX CYTEPOKCU/IA U OKCH/Ia a30Ta 0OPasyeTcst TOKCH-
YeCKOe COEJMHEHHe — TIEPOKCUHUTPUT, CIIOCOOHBIN
paspymaTh KJIEeTKH CTEHOK cocyoB [24, 29, 30, 31].

@opmupyiomiecss y OOJbHBIX € COYETAHHON
YUMT Bropuunble (HakTOPbI TOBPEXKAEHUS MO3Ta

Emerging in patients with complex TBI the
secondary factors of damaged brain (circulatory
insufficiency, hypoxia, acidosis, and increased forma-
tion of free radicals) cause system restructuring of
endothelial cell cytoskeleton and dysfunction of ves-
sel endothelial lining. The factors listed above and
endotoxemia developing after TBI, abnormalities of
blood hemorheology [6, 7, 9, 11] activate the
endothelial cells of blood vessels. Procoagulantiive
properties appear in stimulated endothelial cells and,
consequently, the consumption of platelets occurs,
i.e. it is included platelet link of hemostasis. Platelet
response to stimulating action of endothelial and
subendothelial substances activating the coagulation
processes develops uniformly: secretion of platelet
storage pool content (ADP, serotonin, adrenaline,
noradrenaline, dopamine, histamine, Ca2*, von
Willebrand factor, etc.) occurs into the external
environment; platelets change shape, pseudopodias
appear on theirs, they «flatten» and fix to the suben-
dothelial matrix and /or connect with each other, and
other blood cells (adhesion and aggregation); on the
outer surface of platelets a large amount of acidic
phospholipids with procoagulantive properties — f. 3
platelets appears [6—10)].

Non-specific systemic activation of vascular-
platelet link of hemostatic system is an important
pathogenetic mechanism of development of systemic
inflammatory response, endogenous intoxication,
fluid and electrolyte disorders, multiple organ failure,
hemostasiologic syndromes [9, 11, 32]. Therefore, tar-
geted correction of vascular-platelet hemostasis
abnormalities in the acute period after TBI is an oblig-
atory pathogenetically substantiated component of
the traumatic disease comprehensive treatment.

Conclusion

Analysis of the results and literature data
shows that secondary factors of the damaged brain
accompanying complex TBI (circulatory insuffi-
cience, hypoxia, acidosis, increased formation of free
radicals) are also nonspecific stimuli and, conse-
quently, can cause system platelet for platelets and
cells activation in hemostasis. Results of these
processes include microcirculatory complications
that trigger mechanisms of secondary ischemic brain
damage, thereby exacerbating the severity of the
primary damage.

(HEZOCTaTOYHOCTh KPOBOOOPAIEHNsI, THUIIOKCHSI,
aIM/I03 1 MOBBIIIIEHHOE 06pasoBaHe CBOOOIHBIX pa-
JINKAJIOB) BBI3BIBAIOT CHUCTEMHYIO TIEPECTPONKY U
JMUChHYHKIUIO IHIOTETHATBHON BBICTUJIKH COCYIOB.
[Tepeunciennsie Boiie (hakTOPHI, a TAaK)Ke Pa3BUBa-
tforuecst mocsie YMT anzioTOKCeMUsT, HapyTIeHns re-
Mopeosioruu Kposu [6, 7,9, 11] aktuBupyoT aHp0TeE-
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I‘ICPel'[HO—l\/\OSI‘OBa}I TpaBma

JIMOTTUTHI KPOBEHOCHBIX COCY/IOB. Y CTHMYJIUPOBaH-
HBIX 9H/IOTEJNATBHBIX KJIETOK MOSIBJISIOTCS MTPOKOA-
TYJISTHTHBIE CBOMCTBA U, BCJIEICTBUE ATOTO, TPOUCXO-
1T notpebjieHne TPOMOOIIMTOB, T.e. BKJIOYAECTCS
TPOMOOIIUTAPHOE 3BEHO reMocTasa. Peakiiust TPOM-
GOIMTOB Ha CTUMYJIUPYIOIEe BO3AEHCTBIE DHTOTE-
JIMAJIBHBIX U Cy0aI0TeTMaIbHBIX CyOCTaHIIUH, aKTH-
BUPYIOTIHAX MPOTIECCHI reMOKOaTyJISI I,
pa3BUBaeTCs OJHOTUITHO: TIPOUCXOAUT CEKPEIs Co-
JEPsKUMOTO ITyJIOB XpaHeHust tpombormtos (AJ]D,
CEPOTOHWH, aJPEeHATNH, HOpaJpeHaInH, J0(haMuH,
ructamut, Ca2*, dakrop Busuiebpanma u ap.) Bo
BHEIITHIOK CPe/y; TPOMOOIMTBI MEHSIOT (GopMmy, y
HUX TTOSIBJISIIOTCS TICEB/IOTIOINH, OHU «PaCIIacThIBa-
10TCsT> 1 (DUKCUPYIOTCS Ha CYyOIHI0TETHATBHOM MaT-
pUKCe U/WJIN COEUHSTIOTCS IPYT C IPYTOM U JIPYTH-
MW KJETKaMW KpOBHU (IIPOMCXOAUT aNre3usi u
arperaiys); Ha HapysKHOI MOBEPXHOCTH TPOMOOIH-
TOB TOSIBJISIETCST OOMTBINOE KOJUUECTBO KUCIBIX Poc-
ommmmmoB ¢ TPOKOAryAATHBIMUA CBOHCTBAMHU — .3
TpoMbornuToB [6—10].

Hecnemmduyeckas cucteMHasi akTHBAIAS CO-
CYANCTO-TPOMOOIMTAPHOTO 3B€HA CUCTEMBI FeMOCTa-
3a SIBJSIETCS Ba’KHBIM TATOT€HETHMYECKUM MEXaHU3-
MOM Pa3BUTHS CUCTEMHOTO BOCTIAJIUTEIBHOTO OTBETA,
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HH/IOTeHHON MHTOKCUKALUU, BOJHO-3JIEKTPOJIUTHBIX
HapylIeHUH, II0JIMOPraHHoi HeZI0CTaTOYHOCTH, FeMO-
craszuoJiornyeckux cunzgpomos [9, 11, 32]. Iloatomy
LieJleHalpaseHHas KOPPeKIMs HapyleHuil cocyau-
CTO-TPOMOOIUTAPHOTO TEMOCTA3a B OCTPOM TIEPHOJIE
nociie UYMT sBisietcst 06513aTeNbHBIM MaTOTEHETIYe-
CKH 0OOCHOBAHHLIM KOMITOHEHTOM KOMILIEKCHOTO
JIEUEHNUST TPABMATHIECKON HOTE3HT.

3akiouyeHue

W3 ananmsa mosryuyeHHbIX pPe3yJbTaToB U JuTe-
paTypHBIX JIAHHBIX CJIEYeT, YTO COMPOBOKIAIOIIIE
couerannyio YMT BropuuHbie (hakTOpPBI TTOBPEK/IE-
HUSI MO3Ta: HEJJOCTaTOYHOCTh KPOBOOOPAIIEHSI, TH-
MOKCHSI, alli/I03, TIOBBIIIEHHOE 00pasoBaHue cBOGOI-
HBIX PaAJMKaJOB SBJISIOTCI B TO K€ BpeMs
HecnenupuIecKUMU CTUMYJIaMU TPOMOOIIUTOB U 9H-
JIOTEJTUOIUTOB W, BCJEICTBUE 3TOTO, MOTYT BBI3bI-
BaTh CHCTEMHYIO aKTHBAIIUIO TPOMOOIIUTAPHOTO 3BE-
Ha Tremocrtaza. CiexcTBueM 3THX TIPOIECCOB
SIBJISIETCST HApyTNIeHne MUKPOIIMPKYJISIINHT, a 3TO 3a-
MIyCKaeT MeXaHW3Mbl BTOPUYHOTO HIIEMUYECKOTO
MOBPEKAECHUST MO3Ta, YCyryOJsis TeM CaMbIM TsI-
JKeCTh TIEPBUYHBIX TOBPEKICHUI.
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E:xxerognas 18-s Beepoccuiickaa kondepeHnus ¢ MeK/IyHapO/IHbIM y4acTHEM

«/KU3HEOBECIIEYEHUE TP KPUTUYECKUX COCTOAHUAX »

npoiiger 1—2 nexa6ps 2016 r.
B Poccuiickoii akazeMny HapoOIHOTO XO3SMCTBA ¥ FOCYJaPCTBEHHOM CIIyKObI
npu IIpesunenre PO (PAHX u I'C)
no azipecy: np. Bepuaackoro, 84 (cranmusa merpo «IOro-zamagnasi»)

CPOK ITOJAYU TE3UCOB U 3AABOK HA IOKJIAZIBI — 1O 25 ABI'YCTA 2016 1.
Matepuassl kordepeHnuu GyyT orybJInKOBAHbL B BUjie COOPHUKA.
ITpaBuJia mogaun Te3ncoB Ha caiite http://spasti-zhizn.ru
Kosnuectso Tesucos ot 1 yyactHuka — He Gouee 3.
Yuactue B pabote KOHDEPEHIUI BOSMOKHO B (hopMax:
1. Te3uchl 1 yCTHBIN JOKIAI.
2. Ily6amkarust Te3ucos 6e3 0KIajia.
[MoapobHas uHbopMaIusa 0 KOHMDEPEHIUH TIPECTaBICHA
Ha caiite http://spasti-zhizn.ru
ITo Bompocam y4acTust B HAyYHOU TIporpaMmme KoH(MEPEHIIUHU Tpochha
obpalaThcs B HAyYHO-opranusainonnbiii otaen HUY obmieii peanmmarosorun um. B. A. Herosckoro:
tes./dakc: +7 (495) 650-96-77; e-mail: or _org@mail.ru, niiorramn@niiorramn.ru
[To opranuzanmoHHBIM BOIIPpOCaM y4acTus B KoH(pepeHInn
(peructpaliug, orjiaTa yuyacTusi, IPOKUBaHKe, 3aKa3 TYPUCTUUECKUX YCIIYT)
obpamarbes B kommanuio «CTO Konrpece»
K IIPOEKTHOMY Menemxepy, Jinmuu O6yxosoit: Tes. +7 (495) 646-01-55 106. 140;
e-mail: lobuhova@ctogroup.ru
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