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BausiHue HU3K0YACTOTHOIO YJIbTPa3ByKa HA KYJbTYPY

IHAOTEIUATBHBIX KJIETOK iN Vitro
PHIII] «Kapouonoeus», Uncmumym ¢pusuonroeuu HAH Benapycu, Mumnck

OmanM ©3 Hambojee MEePCHeKTUBHBIX METOJO0B Y 3-peKaHaldu3alil SBISETCA
METOJI COYETAHHOTO BHYTPHCOCYAHUCTOTO (B/C) BO3ACHCTBUS HU3KOYACTOTHOTO
ynbTpa3Byka (Y3) u TpomOoautrueckoro mpemnapara (Y3-tpombonusuc) [1]. B
HKCIIEPUMEHTAX Ha KUBOTHBIX, & 3aTE€M B KIIMHUKE MPOJAEMOHCTPUPOBAHA BHICOKAS
spdextuBHOCTE Y 3-TpoMOOmm3uca. Tak, y OONBHBIX C OCTPBIM TPOMOO30M
nepudepuueckux aprepuit uepe3z 90 MuH nocie B/c BO3AECHCTBUS HU3KOYACTOTHBIM
Y3 B TeueHne 3 MHH. COBMECTHO €O cTpenTtokmHa3oi B mo3e 250 twic. EJI
IPOXOAMMOCTH MOPAKCHHBIX apTepuil BOcCTaHaBIUBaIach 10 87,9% [1].

['maBHBIM  pe3yJbTaTOM  OKCIEPUMEHTANBHBIX  HMCCICAOBAHMHA  IOCJEIHUX
HECKOJIBKHX JIET B 00JacTH Y 3-peKaHaIn3aluu SBISETCS YCTAHOBICHHUE BIIMSHUS
bopmbI TOJIOBKHU BOJIHOBO/Ia B JOCTH>KEHUU 3HAYUMOTI0 V3-
tpoMmbopaspymratomero 3pdekra [2]. C Toukm 3peHus 3GHEKTHBHOCTH
paspymeHusi TpoMOOB MPEANOYTHTEIbHBIM SIBISETCS MCIIOJIH30BAHHE BOJHOBOJA
co cepuueckoil roJIOBKOW. BOIHOBOI ¢ TIIOCKOM TOJIOBKOW 00ECTICUMBAET TAKKE
3¢ peKTHBHOE BOCCTAaHOBJICHHE MPOXOAMMOCTH MOPAKEHHOTO COCYAa, OJHAKO MPH
€ro MPUMEHEHNH YBEIMYMBACTCS MO CPABHEHHUIO C BOJHOBOJOM CO CPepUIECKOM
TOJIOBKOHM YacToTa moBpexacHus cocyaa [2]. C menbro HCKIIOUeHUs nephopanum
COCYOUCTOH  CTEHKM OBUIO  TWPEIJIOKEHO  MPOJBHraTh  BOJHOBOJX IO
BHYTPHCOCYIMCTOMY ITPOBOAHHUKY, KOTOPBIM MPOBEACH YEPE3 OTBEPCTUE B TOIOBKE
BOJIHOBO/IA [1].

HecmoTpss Ha oOHameXuBamomue pe3yibTaTbl, B psiA€ KIMHUYECKUX pPadoT
NpOJACMOHCTPUPOBaHbl HeraTtuBHble 3pdexter Y3 [1, 3, 4-6]. Ilpm VY3-
TpOMOOJIM3KCE TMOSBISETCS OMAacCHOCTb pAa3BUTHSL PETpoMO03a, HECMOTPS Ha
YCHEUIHO MPOBEJAEHHYI PEBAcCKyJIspU3alUi0. OTO CBSI3aHO C TeM, 4T0 Y3
BBI3BIBAET MOBpPEXKACHHE TpoMOOIMTOB, ycwienne AJlD-uHaynupoBaHHOM
arperainuu ux [3-6].

W3BecTHO, YTO €I1e OJHUM Ba)KHBIM ITyCKOBBIM MEXaHH3MOM TPOMOOOOpa3oBaHUs
ABIAETCA TOBPEXKIEHHWE KIETOK DJHAOTEIHAIBHOTO  CIIOS. DPO3HpPOBAHUE
9H/IOTEIUATBLHOM MOBEPXHOCTH CIOCOOCTBYET (hopMUpPOBAHHIO TpoMOa [7].
MOHO MPEanoIOKUTh, YTO THUI TOJIOBKH BOJHOBOZIA (CepHyeckas, IMIOCKas
TOJIOBKH C OTBEpCTHEM M 0e3 Hero) OyleT OKas3hIBaTh BIUSHHE HAa BBIPAKCHHOCTD
MOP(OJOTHIECKUX M3MEHEHHH KJIETOK 3HAoTenus. [103ToMy BaKHOCTH JTaHHOTO
UCCIIeI0BaHUsI HECOMHEHHA s 3¢ (eKTuBHOM 1 6e30macHoi Y 3-pekaHaaInu3ainm.
Llenpto wWccraenoBaHWsl SBWIACH OLEHKA CTPYKTYPHl M JKU3HECIIOCOOHOCTH
IIEPBUYHON OPTraHOTUIIMYECKON M JUCCOLMUPOBAHHOMN KYJIBTYpPbl COHHOM apTepUH
HOBOPOXJIEHHOW  KpBICBI  IN  VItr0O mox  BIMSHUEM  HU3KOYaCTOTHOTO
BbicokonHTeHCcHBHOTO (HU BU) V3.
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V3-Bo3aeicTBue MIPOBOIWIIA C HUCIIOJIL30BAaHUEM YCTaHOBKH
aKycTonHaynupoBanHoro tpombommsuca (PHIII «Kapauomorus», TexHOmapk
BHTY «Meronmr», benapycs), coCTOsIIEN u3 VY3-reneparopa,
MBE303JIEKTPUIECKOTO TpeoOpa3oBarenss M BOJHOBOJAA. BBIXOgHAsT MOIIHOCTH
reHeparopa 80 Bt. BomHoBoab! BeimoHeHB! W3 ctanu Mapku 12X18H10 mpnunoi
23,5 cM co chepudeckoit U MIOCKoW Gopmamu rojoBku 6e3 orBepcruit (BCO u
BII®) u ¢ otBepcTsimu (BCDPO u BITDO).

[Tomydyenne  KyapTyphl  JHIOTEIHAIBHBIX  KJIETOK:  COHHBIE  apTepHH
HOBOPOKJIEHHOM KPBICHI CTEPHJIBHO M3BJICKAIN M MOMEIIaiu B Oydep, TUIIeHHbIH
noHoB Ca+2, Mg+2 (Sigma, CIIIA), 3arem pa3pe3anu Ha ¢pparMeHThI He OoJiee 2-3
MM3 W JUCCOIMHPOBAIM  (DEpPMEHTATUBHO-MEXaHHMYECKHUM  CIIOCOOOM:
MCIIOJIb30BaJIM KOMOMHAIMIO TpuiicuHa U kojutareHassl (0,25% u 0,1 % pactBop,
10 muH). CycnieH3uto KIeToK ¢ IoTHOCThI0 104 — 5 x 10 4 xiteTok/cM2 1 KyCOYKH
TKaHH, 00pabOTaHHbIE YH3MMaMH, BHICEBAJIU Ha TUIACTUKOBBIC YAIIKH THAMETPOM
35 mwm 10 cMm, wimm Ha crexkna 18x18 ™M, TOKpHITBIE KOJUIArEHOM.
KynbpTuBupoBanue npoBoawin B CO2-unkybatope (5% CO2) mpu temmepatype
370C. Cmycts 24 9 mocie moceBa NUTATENbHYIO CPeay ¢ HEMPHUKPETHUBIIUMUCS K
IUTACTUKY KJIETKAMH YyNasuld, KyJbTypbl mpombiBanu QochataeiM Oydepom, u
n006aBsuH CBEXYIO pocTroByio cpeny DMEM, copepkamnryto 3MOpHOHATBHYIO
TEJISYbI0 U JIOMAJAWHYIO CBIBOPOTKH ¢ YObIBatommumu koHmeHtparusamu (20-10 %).
B panpHelimemM cMeHa NUTATENBbHOW Cpeabl MpoBoawWiach udepe3 48 wmmm 72 4.
UYepes 2-3 Hepenu nocie 00pa3oBaHUs TUIOTHOTO MOHOCJOS ISl TIOJTy4eHHs OoJiee
OJTHOPOJHOW KYJBTYphl JSHAOTEIHOLMUTOB MPOBOJWIA TIEPECEeB KIETOK IO
ctanaapTHoi Meroauke [8] ¢ mioTHocThIO 51 104 — 10 5 kiietok/cm 2.

Poct um cocrosHMe KymbTyp KOHTPOJHPOBAIH C TOMOIIBIO MPHKU3HEHHOM
MUKPOCKOTIMH B TIPOXO/ISIIIIEM CBeTe WK (ha30BOM KOHTPACTE.

Jliist 00paboOTKHU yIbTPa3BYKOM HCHOJIB30BAIU KYJIBTYPhI 2-X BUAOB: a) JIUTEIHHO
nepexxuBarome Kyibtypbl (1o 1,5 mec), chopmupoBaBiive B 30HE pOCTa
MHOTOCIIOWHYIO WJIH IUIOTHYIO OJHOCIOHHYIO CTPYKTYpY; 0) KyJbTypy KIIETOK,
MOJTy4eHHYI0 myTeM 1-3 maccaxei.

[IpoBognmm 2 cepuy SKCIEPUMEHTOB MO U3YYCHHIO BIHMAHUA Y3 Ha KYyJIbTYypY
IHJIOTEITUABHBIX KJIETOK: B 1-0if — B 3aBHCUMOCTH OT UHTEHCUBHOCTH Y3 (N=6);
BO 2-0ii — B 3aBHCHUMOCTH OT cKBakHOCTH Y3 (N=6). [Tapametpsr ¥Y3: Bpems () — 3
muH; nHTeHCHBHOCTS (1)-8,1; 16,2; 25,1 Br/cm2; ckBaxknocTs (S) — 10, 30, 45 %.
OueHeHbl MPWKHU3HEHHbIE MOP(OJOTHYECKHE W3MEHEHHS U BBDKHBAEMOCTD
KyJabTyp crycTsi 5 MuH u 1-10 cyT oT Hayana BO3IeHCTBUS.

B kadecTBe KOHTPOJIS HCIIOIb30BaHA KyJIbTypa KJIETOK 0e3 Y3-Bo3aAeiCcTBHS.
CraTtncTuiecKkyo 00paboTKy pe3yinbTaToB MPOBOIWINA C MCIOJIb30BAHHEM ITaKETa
OpUKIAIHBIX Tporpamm «Statistica 6.0». JlocToBepHOCTh pa3nuuuil CpPeJTHUX
3HAYEHUI ONpEeNessian, UCHoJb3ys napHelii t-kputepuil CreroneHta. Paznuuus
cuntanyu goctosepubiMu mpu p< 0,05.

PesynbTars! u o0CcyxaeHmne

JeiictBre Y3 Ha OPraHOTUIIMYECKYIO KYJIBTYPY COHHOW apT€pUU HOBOPOKJIEHHOMN
KPBICHI.



B ciyuyae npumenenus BC® u BII® V3-Bo3neiicTBE HAa MOHOCIIOHHYIO KYJIBTYpPY
KJIIETOK B TeueHHe 3 MHUH cO ckBaxxHOCTbI0 10%, maTeHcuBHOCTBHIO 8,1 1 16,2
Br/cM2 mnpuBoamiio dYepe3 5 MHH K HapyHICHHIO IIOCTHOCTH MOHOCIOS:
YBEJIIMYCHUIO MEKKJIETOYHOTO MPOCTPAHCTBA M PACXOXKACHUIO KIeTOK (puc.l B).
[Tocne Ttakoro BO3JIEWCTBUS YBEJIMYEHUE MEKKIETOYHOIO IPOCTPAHCTBA B
KyJbTypaxX COXPaHsJIOCh IO ABYX cyTok. Uepes 4-7 cyr 3a cuer mpoiudepanuu
HOBBIX KJIETOK LEJIOCTHOCTb MOHOCJIOS BOCCTAHABIIMBATIAC.
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Puc. 1. Biusanue Y3-Bo3neicTBUS Ha MHOTOCIIONHYIO KyJbTypYy COHHOM apTepuu
HOBOPOXKJICHHOM KPBICHI: a — CKBaXXHOCTH-30 %, HHTEHCHMBHOCTH-16,2 BT/cM2; 6 —
CKBaXXHOCTH-45 %, wuHTeHCUBHOCTH-16,2 Br/cM2, B — ckBaxuocTth-10 90,
UHTEHCUBHOCTH-8,1 Br/cM2

O6paboTka Y3 ¢ UCIOIB30BAHUEM TEX KE BOJHOBOJOB MHOTOCIOMHBIX Y4aCTKOB
KyJIbTYphl co ckBakHOCTBIO 30 u 45 %, unrencuBHOCTHIO OT 8,1 mo 25,1 Br/cm2
MPUBOAWIA K «IPOXKHUTAHHUIO» CIIOS KJIETOK W TOSBICHHUIO <«JIBIP» B TOJIIE
OKCIUIAHTATa WM K WX «CHhEKUBAHUIO», TMOSBICHUIO TMOBPEXKICHHBIX KIETOK,
HapYIICHUIO TPUKPEIUBIEMOCTH K TIOJJIOXKKE KpaeBbIX 30H dKciuianTara (puc. 1 a,
0). Uepes 24 u HaOmomangoch Mx obOpaTHoe mpukperieHue. Ha 4 cyr mocie
AKCIIEPUMEHTa OTMEUEHO TIOCTEIICHHOE 3apacTaHHe <«IbIP», OOpa30BaHHBIX MPU
«O3BYYHBAHUN>» MHOTOCJIOWHBIX Y4aCTKOB Kynmygm (puc. 2).

Puc. 2. BoccranoBienne KyabTypbl COHHOW apTepuu mociie Bo3aeicTeus Y3: a — 2
cyT, ckBaxxHOCTb-30%, nHTeHCUBHOCTH-16,1 BT/cM2; 6 — 4 cyT, ckBakHOCTH-30%0,
MHTEHCUBHOCTH-8,2 BT/cM2; ipoxoasiiuii cBeT



[Tpumenenne BII®O u BCPO, naunnas co ckBaxuoctu 10 % u MHTEHCHBHOCTH
8,1 Br/cM2, BBI3BIBAJIO TaKWE XK€ U3MEHEHHUSI KYJBTYPhI SJHIOTEIHAIBHBIX KIETOK,
kak npu ucnosib3oBannu BII® U BCO npu S= 30 u 45 %.

IlopakeHne y4acTKOB MHOI'OCIIOWHOW OpPTaHOTUIIMYECKOW KYJBTYPbl COHHOM
apTepud  HOBOPOXJIEHHOW  KpBICBI ~ HOCWJIO  JIOKaJbHBIA  Xapakrep,
OTPAaHUYUBAIOIINICS HEOOIBIIOW 30HOU BIIUSIHUASI BOJTHOBO/IA.

HeiictBre Y3 Ha IUCCOLMUPOBAHHYIO KYJIbTYPY COHHOM apTepUH HOBOPOKJICHHON
KPBICHI.

JlucconuupoBaHHasi KyJbTypa KJIETOK COCY/JOB IOJIy4€Ha IIyTEM TPUIICHUHU3ALUU
NEPBUYHOM KYJbTYpbl M IOCJIEAYIOIIEr0 PacceBa CYCIEH3UHM Ha IJACTUKOBBIE
KYJIbTypaJIbHbIE YallIKH.

[Tockonbky, ucnosib3oBanue BIIDO u BCDO naunnas co S=10 % u 1=8,1 Br/cm2
BBI3BIBAIO 3HAYUTENBHYIO THOENb KIIETOK, TO NajdbHEHINNE HCCIeNOBAaHUS ObLIH
nposeaeHsl BII® u BCO.

[lpu petictBum Y3 Ha OTHENbHBIE, HE CBS3aHHBIE MEXIY COOOW KIETKU
HaONo1aach YacTUYHash WX TuOenb, KOTOpas BoO3pacTajlia C yBEIWYCHHEM
napaMmerpoB Y 3-Bo3zaeiicTBus. JloctoBepHbIX pazmuuuil Mexay BII® u BCO
NOJy4EHO He OBLIIO.

BpeMs — 3 MHH) Ha JIUCCOIMHPOBAHHYIO KYJIbTYPY COHHOW apTepuH
HOBOPOXKJICHHOW KPBICBHI: @ — KOHTPOJb, 2 maccax, 6 cyr in vitro; 6 — omeIT;
(a30BbIil KOHTPACT

Habmonanock OKpyriieHHEe U TOCIEAYIONmas THOeNh 3HAYNTEILHON YacTH KIIETOK
(puc. 3). HaubGombias BBDKUBAEMOCTh KYJbTUBHPYEMBIX KJICTOK OTMEUCHO IPH
V3-so3geiictBun  co ckBaxHocThi0 10%, wHTeHCHMBHOCTRIO 8,2 Br/cMm2:
KOJMYECTBO MNOTruMOmmMX Kiaerok cocraBuno 48,85 %. VY3-BosuelicTtBHE CO
ckBakHOoCThIO 10 %, mHTeHcHMBHOCTBHIO 16,1 BT/cM2 mpuBOIMIO K TOMY, YTO
KOJIMYECTBO MOTHOMINX KIETOK YBEIHYUBAIOCH 110 58,57 %, a mpu 03By4YHBaHUU
co ckBakHOCTHIO 30 % oHO Bo3pactaino mo 77,1 %. Hanmenbimas BEDKHBAEMOCTH
perucTpupoBaiach npu Y3 o0pab0TKe dHIAOTETUATBHBIX KJIETOK CO CKBAXXHOCTHIO
10 % u unTeHCcUBHOCTBIO 25,2 Br/cM2 — 94,12 % kitetok noru6im (puc. 4).
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Puc.4. BblkuBaeMOCTh KIJIETOK JIHCCOLMUPOBAHHOM KYJIBTYphl COHHOM apTepuu

nocie 3 MmuH Y3 BoszaenictBud. 1 — ckBaxuocts 10%, narencuBHocTh 8,2 Br/cMm2;
2 — ckBaxuocts 10%, wHTreHcuBHOcTh 16,1 Br/em2; 3 — ckBaxkuocts 30%,
naTeHcuBHOCTh 16,1 B1/cM2; 4 — ckBaxxnocth 10%, uaTeHCcuBHOCTE 25,2 B1/cm2.
*-noctoBepHOCTh pasianunii (p<0,05) Mo cpaBHEHHIO C KOHTPOJIEM.

Kpome Ttoro, mox BiaussHueM Y3 Ha OTAEIbHBIE KIETKH W3MEHSIACh IUIOMIAH
KJIETOK I10 CPAaBHEHUIO ¢ KOHTpoJeM (puc. 4).
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Puc. 5. M3MmeHeHue mmiom@aaM KIETOK AWCCOLMUPOBAHHOW KYJIbTYpPhl COHHOM
aprepuu o u mnociie Y3 BosaeicTBus (ckBaxxHOCTh-10 %, MHTEHCHBHOCTH-8,2
Bt/cm2, Bpemsi — 3 muH). *-mocToBepHOCTh pasnuunii (p<0,05) mo cpaBHEHHIO C
KOHTPOJIEM

Panee mnpeanpuHuUMAaNNCh KCCIEIOBAaHUS BIUAHHUS Pa3UYHBIX [apaMETPOB
BbicokouacTtoTHoro (BY) V3 Ha sumorenuanbubie kietku [9, 10]. B Toxe Bpems B
JUTEpAType OTCYTCTBYIOT CBEACHbS O BIMSHUU MapaMETPOB HU3KOYACTOTHOTO
BBICOKOMHTEHCUBHOIO Y3 Ha COCYAMCTBIN SHAOTEIUN.

B Hammx »3KcnepuMeHTax yCTaHOBJIEHO, 4To mnoj BiausHueM HY BC VY3
MPOUCXOSIT MOPPOIOTHIESCKUE U3MEHEHHS YHIOTEITUATHHBIX KIIETOK.

Panee mnokazaHo, 4To ¢ yBeauueHueM mnapametrpoB BY VY3-BosxeiicTBus
HAOIOJIAETCS JPO3UPOBAHUE TIMOBEPXHOCTH, a TaKXKe CMEIICHHE KJIETOK
IHIOTEIUALHOTO MOHOCHOs K epudepun [9, 10]. ABTOpPHI MPOIEMOHCTPHPOBAIH
KOPPEJALMOHHYI0  3aBUCUMOCTh  MEXJY BBIPAKEHHOCTHIO HM3MEHEHHH U
kaBuTanuen ¥Y3-Bosaerictus [10].

Pesynbrarel Hacrosimield pabOTHl CBUACTEILCTBYIOT O TOM, YTO CXOJHBIE
W3MEHEHHUS BO3HUKaIOT U npu wucnois3oBanuun HY BU VY3, BelpaxeHHOCTH
KOTOPBIX TakKXK€ 3aBUCUT OT IMapaMeTpoB Y3-BO3ACUCTBHS U THUIA TOJOBKHU
BOJIHOBOJIa. Tak, ecnu mpu ucnosibzoBanuu BCD u BIID® VY3-Bo3geiicTBue co
ckBakHOCThIO 10 % w wmHTeHCHBHOCTHIO 8,2; 16,1 BT/cM2 mpHBOIMIIO JIUIIbL K
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YBEIMYEHUIO MEXKJIETOYHOTO MMPOCTPAHCTBA U PACXO0KICHHUIO KIETOK, TO YK€ MPHU
ckBakHOCTH 30 1 45 % Y3-B037€eiCTBIE BBI3BIBAIIO «IIPOKUTAHUE» CIIOSI KIETOK H
MOSIBJICHUE <JIBIP» B TOJINE SKCIUIAHTAaTa, MOBPEXKACHHBIX KJIETOK, Hapyllajach
NPUKPETUIIEMOCTh K MOJJIOKKE KPaeBhIX 30H JKCIUIAHTATa. A HCIOJIb30BaHUE
BC®O wu BII®O, Hayunas co S=10 % wu [=8,1B1/cM2 yXe BBI3BIBAIIO
BBIPAKEHHBIE N3MEHEHHSI SHOTEITHAIBHOTO CIIOSI.

MOXHO MOPEANnoJIOKUTh, YTO B OCHOBE MOBPEKAAIOLIETO ACHUCTBUS Y3 JIEXKUT
a¢¢exr kaButanuu [11]. [Ipu 3TOM BO3HHMKaET MEXaHHYECKOE TOBPEKIACHHUE CIIOS
SHAOTENHANBHBIX KIeTOK. B paborax L. TyH ¢ coaBT. yCTaHOBIEHO, YTO THII
TOJIOBKM BOJIHOBOJIA OMpenessieT (popMy M HalpaBJiIeHHE KaBUTAIMOHHOW CTPYH, a
Takke ee pa3Mep, 4YTro JIKUT B OCHOBE pa3IMYHOTO IO  CHJE
Tpombopaspymaroniero 3¢pdexra. OTBepcTHE Ke B AUCTATHHOW YaCTH BOJHOBOJIA
MOXET CIMOCOOCTBOBATH (POPMHUPOBAHUIO OOJIBIIEr0 KOJIMYECTBA KAaBUTALMOHHBIX
My3BIPHKOB, a TAK)Ke YBEJIMYMBATH pa3Mep U HANpaBIEHHE KaBUTAMOHHOW CTPYH
[2]. TTockoabky B pabote JH. Hwang ¢ coaBT. ObLJIO MPOJAEMOHCTPUPOBAHO, YTO
BBIPAKEHHOCTh TOBPEXKICHUN JHAOTENNS KOPPEIUpYyeT C CHIIONM KaBHUTAaLWH,
MO3TOMY BOJHOBOJABI C OTBEPCTHEM M  BBI3BIBAIOT 00J€e BBIPAKEHHOE
MOBPEKICHUE HIO0TEIUATBHOTO ci10s KieTok [10].

Kak wu3BecTHO, Ha TMEpBOM H3Tame B OOpa30BaHWM TPOMOa y4YaCTBYIOT TOJBKO
TPOMOOIIUTEI M COCyIUCTasi CTeHKa. Ha 3TOM 3Tame OCHOBHYIO POJIb HUIpaeT
SHAOTENHHA cocyda. B cocyamcTom SHAOTENMH BBIPaOaTHIBACTCA DS BEIIECTB
y4acTBYIOIIUX B paboTe CBEpPTHIBAIOLICH W MPOTHBOCBEPTHIBAIOIIEH CHCTEMAax
KpoBu. KieTkm »HAOTENHMS CHHTE3MPYIOT TKAaHEBOW TpOMOOIIacTHH; (akTop
Bunnebpanna (kodakTop arrperandd M ajare3sMdMd TPOMOOLHUTOB), KO(aKTOp
IUTa3MHHOTEHA, KoJUlareHa, BojJokHa 3-4 Tuma [7]. U3BectHo, 4YtO TmIpH
MOBPEKICHUN HHAOTEITUATBHON BBICTHIIKH KPOBEHOCHBIX COCYZOB OOHa)KaeTcs
PAaCIHOJIOKEHHBIM TMOJA SHAOTEIMEM KOJUIAreH, Ha KOTOPBIA OBICTPO HAIUIAIOT
MUPKYJIHUPYIOIIHE B KPOBH TPOMOOIUTHI, KpPOME TOTO, MEHSIOTCS CBOMCTBA
COCYIHUCTOTO JHJIOTENUS M CO3JAIOTCS YCIOBHSA M HApPYIICHUS TeMOCTa3a H
0o0pa3oBaHus IEPBUYHOTO TpomOa. [7]. U, ecriu mepBUYHBIA CTUMYJ K arperaiuu
naer kosutareH, To AJI®, KarexoiraMHHBI W CEPOTOHHH, BBIACISIONINECS U3
COCYIUCTON CTEHKH M MEPBUYHO aAr€3UPOBABIINECS TPOMOOIMTHI B €1e OOJIbIIei
cTeneHn OyayT yCWIMBATh JMJAaHHBIM TMpolecc. YYHUTBIBasg, YTO0 TNpu Y3-
TPOMOOJIM3HCE TAaKKE TMPOUCXOAUT AaKTUBAIUS TPOMOOLMTOB, TO 3TO B €Il
OompIIeii cTeneHn OyAeT CrocoOCTBOBATH (POPMUPOBAHUIO TPOMOA.

Takum o00pa3omM, naHHbIE U3MEHEHUsT OyAyT Wrparb IYCKOBYIO pOJb B
dbopmupoBaHuu TpomMOa, YTO HEOOXOJAMMO YUYHMTHIBATH NPHU MPOBEAECHUU Y 3-
TpoMOoIH3HCa.

BriBonsl

1. Y3 BbI3bIBaET HapylIE€HUE IIEJOCTHOCTU U KM3HECIIOCOOHOCTH MHOTOCIOMHOMN
OpPraHOTUIIUYECKON U JUCCONMUPOBAHHON KYJIBTYPhI 9HIOTETHATbHBIX KIETOK.

2. CreneHp BBIPQXEHHOCTH JAaHHBIX W3MEHEHHWU 3aBHCHT OT THIAa BOJHOBOJA,
CKBa)XHOCTH Y UHTEHCHUBHOCTH Y 3-BO3/ICHCTBUSL.

3. VY3-Bo3aeiicTBUE BBI3BIBAET M3MEHEHHE Pa3MEpPOB HHAOTEIHAIBHBIX KIIETOK:
YMEHBIICHHUE TJIOMAAHN KIETOK.



4. BprisiBiaeHHblEe OTpULATENbHbIE 3PQEKTbl Y3 HE00XOOUMO YYMTHIBaTh IpU
npoBeaeHnu Y3-TpoMOOIu3nCa.

JIluteparypa

1. Amzepuxo, 1.D. VYupTpa3BykoBoW TpOMOOJM3HC B JICUEHUH apPTEPUATBHOTO
Tpombo3a: quc. ...a-pa men. Hayk: 14.00.06/1.9.An3epuxo. — Munck, 2004, — 322
T

2. Tyn, L3su. DPPeKTUBHOCT, BOCCTAHOBJICHUS NPOXOAMMOCTH IOPAKEHHBIX
aTEPOCKJIEPO30OM  apTepuil  YIbTPa3BYKOBBIMH  BOJIHOBOJAMHU  PA3JTUYHBIX
Moaudukanuit in vitro: aBroped. ... auc. kaua. mexa. Hayk: 14.00.06/ L[3su TyH;
BentMAIIO. — Munck, 2006. — 21 c.

3. Pauok, C.M. VYrapTpa3BykoBO€ pa3pylIeHHE TpPOMOOB B TPUCYTCTBHUH
CTPeNTOKWHA3b: JI(P(PEKTUBHOCTh W BIWSHUE HA TEMOKOATYISIIIUOHHBIA U
COCYJIUCTO-TPOMOOIIMTAPHBIN TeMocTa3 (IKCIEPUMEHTAILHOE HCCIICI0OBaHUE):
aBroped. ... muc. kaua. mea. Hayk: 14.00.06/ C.M.Pauok; benMAIIO. — MuHCK,
2005. - 19c.

4. Release of b-thromboglobulin from human platelets by therapeutic intensities of
ultrasound / A. Williams [et al] // Brutish. J. Haematol. — 1978. — Vol. 40, Nel.-
P.133-142.

5. Platelet activation in increased in peripheral arterial disease / K.Cassar [et al] //
J. Vasc. Surg. —2003.-Vol.11, Ne5.-P.53-59.

6. Activation, aggregation and adhesion of platelets exposed to high-intensity
focused ultrasound / S.L. Poliachik [et al] // Ultrasound Med. Biol. — 2001.-Vol.27,
Nell. — P.1567-1576.

7. BopooneB, A.W. Ilatomorus remoctasa / A.l.BopooObes, 3.C.bapkaran; mon
pen. A.M1.BopobreBa.-Mocksa: Heroguamen, 2005.-416 c.

8. P.Amamc MeToibl KyIbTYPBI KJIETOK JIUIsE OMOXUMHKOB, M., «Mup», 1983, c.56
9. Erosion of artificial endothelia in vitro by pulsed ultrasound: acoustic pressure,
frequency, membrane orientation and microbubble contrast agent dependence /
A.A.Brayman [et al] // Ultrasound Med Biol. — 1999.-V0l.25, Ne8. P.1305-1320.
10. Correlation between inertial cavitation dose and endothelial cell damage in
vivo / JH. Hwang [et al] // Ultrasound Med Biol. — 2006.-Vol. 32, Ne10. P.1611-
1619.

11. OcHOBBI pU3MKK U TEXHUKH yiabTpa3Byka / b.A. ArpanT [u ap.]; moa oOi. pen.
b.A. Arpant.-Munck: Beicmr. mk., 1987.-352 c.



