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NMPOCTPAHCTBEHHBIE ACIIEKTbl JUHAMHWKHW CBEPTBIBAHHA KPOBH.
IIIl. POCT TPOMBA IN YITRO

H3yueHsl NPOCTPAHCTBEHHBIE 3aKOHOMEPHOCTH POCTA (DMOPHHOBBIX CryCTKOB B TOHKHX
cnosx 1aasmsl KpoBu. OOGHAPYXEHO, YTO POCT CTYCTKOB OCTAHABIMBAETCS MM CHIIBHO
3aMeJUIsSIeTCs MOCHE TOro, KAK MX TOJMUMHA AocTHraer pasMepa 6auskoro k 0,5 MM. Pacryume
HABCTpEYY APYT APYrY NOJHMMEDHBIE CrYCTKH CPACTAIOTCS, KOTA PACCTOAHHE MEXRY LHEHTDAMM
AKTHBALIWYM CBEPTHIBAHMS MEHee | MM, B TO BpeMsl KaK MpH paccTosHuu nopsgka 1,5 mm
MEXKJ[y CTYCTKAMH COXDAHSETCs He3apacTalouiuil IUIOCKMit npomexyTok. B oraenbHsix
IKCTIepUMMEHTAX HAO/MOAANIOCH NOCEA0BATENBHOE 00Pa30BaAHHME KOHUEHTPHUYECKMX KOMbLEBbIX
CTPYKTYp. BOKpYr LIEHTPOB MHMUMALMM CBEPTHLIBAHMS BBIPACTANO [0 TPEX, pasjeNeHHbIX
NPOMEKYTKAMM HECBEpPHYyBILeics masmsl, Gubpunossix xoneu. IMonydeHHbIE JaHHBIE XO-
poOIIO COrNACYKOTCH C paHee BLICKA3AHHOW ABTOPAMM TMIIOTE30H O CYWIECTBOBAHMHK ABTO-
BOJIHOBBIX MEXAHH3MOB DETy/N{LMH CBEPTHIBAHHMSA KPOBH.

[Ipespamenue ubpuHorena B ¢ubpuH 3aBepmaeT Kackalg epMEHTATHBHBIX pe-
AKLMiIl CBEPTHIBAHHMS KPOBH. MonekyJspHbBE MEXaHM3MB 3TOrO TPOLIECCA B TEUEHHME
MHOTHX JIET SBJASIOTCS NPEAMETOM MHTEHCMBHHIX uccaemosanmit [1,2,3]. Dkcmepu-
MEHTANIbHO AWHAMHMKA MPOCTPAHCTBEHHOro pocra (uOPHMHOBHIX crycTkos Haubosiee
nogpoOHO M3yuyasach B CHCTEMAx in vitro (C MoMOMmbI0 MMKPOKHHOCHEMKH HJIM APYTHMX
METOZIOB) B YCJOBHSX CJOXHONO refpogmHaMuueckoro nmoroka [4,5,6]. HemaBuo mo-
SBHJIMCh TeopeTHueckue paboTe, B KOTOpHX 0O0CyXmaercs, KakuM o0pazoM MOJeKy-
A9pHHE OMOXMMHUYECKHE MEXAHH3MB ONPEAC/ISIOT MPOCTPAHCTBEHHYO IMHAMHKY poOcTa
TpoMba in vitro npM OTCYTCTBMM TuApoAMHaMuueckux norokoB [7,8]. B pannoi
pabote mpeacTras/ieHBl Pe3yJAbTATH COOTBETCTBYIOIETO 3KCTIEPHMEHTAJIbHOIO HCC/IENO-
BAHHS. '

Mamepuanvi u mMemodsl. B 3KCIEpHMEHTAxX MCMOJB30BAJIM ILIA3MY, BHAECJACHHYIO
M3 JIOHOPCKOM KPOBH, 3arOTOBJICHHOM HAa CTAHAAPTHHX reMokoHcepsanrax (Imoruuup,
CPD, CPDA-1). KoHeyHas KOHLEHTpAauus LUHTPara B Takoi miasme okono 20 MM.
KoHnenTpaums cBOGOOHONO Kajbl(Msi TpPH 3TOM JeXMT B auanaszoHe 15-30 mxM.
Tnasma 6bina npakTudeckd cBoGoaHa or kietok (Geanas miasma). Konuentpauus
TpoMGouMTOB HE mpepmmasa 2-10'°/;x. Xpawwiu niasmy npH KOMHATHOH Temiie-
parype B koureinepax Tuna «Kommomnacr-300» B crepuiabHHX ycioBusix He Oosee
72 4y OT MOMEHTa 3arOTOBKH KPOBH.

Tpobu ans pexanbumpHKanuH OTOHPATH CTEPHIBHO. PexanbuudUKALHI0 BHNOI-
gy pobasnernem 10-20 mxn 1 M pacreopa CaCl, va 1 ma uurpaTHO# MIa3Mel.
KOHEYHYI0 KOHLEHTPALHi0 CBOGONHONO KajblMs KOHTPOJMPOBANMH HOHCEJEKTHBHHIM
anextpoagoMm ¢upmm «Orion Research», «Model 93-20» (smexTpoxm cpaBHEHHS TOM
xe ¢upmu «Model 90-02»). Koneunas konuenrpauus Ca?* mocne pexanbuudukamun
cocrasasna 1,5-2,0 MM. B HEeKOTOpDHX ONMBITAX HMCIOJb30BAJIH CBEXE3arOTOBJICHHYIO
LEIBHYI0O KPOBb, KOTOPYIO peKkanbUuduuUMpOBaJM TaK Xe, Kak M IIasMmy.

OKCNEepUMEHTH MPOBOIWIN B MOJMMCTHPONIOBHX yamkax [lerpu guamerpom 40 mm.
Yamky nomemanu B Tepmocratupyemyw kamepy (¢t = 37°C), pacnosoxeHHyl Ha
NpeAMETHOM cTosuke OuHOKyaspHOM aynw SV8 dupmm «Opton» (I'epmanug) c
doronacagkoii, ¥ ocsemann cOOKY Napa/UieJIbHO ILIOCKOCTH [JHA OCBETHTENEM C
JIAMIIOM HAKaJuBaHusg. BTOpO# HMCTOYHHMK CBETa, OCBETHTE]b C PTYTHOH JaMIOH
OPIII-250, mMor ocBelmaTh COOECPXHMMOE YAIIKH CBEpXY, mox yraoM 45-50° k mosepx-
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Puc. 1. BosuukHOBEHME M DPOCT B IUIa3Me CMOHTAHHO BO3HHKANWMX M HHHIHMHPOBAHHBIX CTCKJSHHBIMH
wapukamu Gubpunosbix crycrkos. IlocnenosarensHoCTh KANPOB - C/IEBA HANPABO, CBEPXY BHM3, BPEMEHHOH
MHTEPBAN MEXOY XajpaMHu - 3 MHH

Hoctu. Ero ucnons3osaam ans Bo3OyxaeHus ayopecueHiuM B onbitax ¢ (ayopec-
LEHTHBM cyOcTpaToM TpOMOMHA A5 BH3yanM3aluK 00Pa30BaHNS AKTHBHONO TPOMOMHA.
O6e naMnu Ob1n CHAOXEHH BOASHHIMH TEIUIOBHMM (dwabTpamMu. B HEKOTOpHIX JKC-
MIEPHMEHTAX PEFHCTPALMIO BEJIH ¢ moMowbio Buacokamepsl Panasonic G—120 (Anoxus).
B uyamky ITerpu HanuBaau 1 M maasMe, nporpesann 2—5 MuH, 3aTeM Tyaa nobasisin
pacreop CaCl, u TmarenbHo nepememmuBand. TOAMMHA CNOA IAA3Mbl COCTABJISIA
0,5 mM. CBepTHBaHNE MHULMMPOBAJIM NOMENIEHHEM B YAMIKY C MAAa3MOM CTEKJISHHBIX
mapukos (muamerp 0,6 MM), MOBEPXHOCTE KOTOPHX CHJIbHO AKTHBHDYET CBEPTHBAHME.

Ilns mccaenoBaHMS PACTpEc/CHHS aKTHMBHOro tpomOuHa B TpoMbe M ero oxpe-
CTHOCTSIX MCMOJIB30BAJIH, OMHCAHHHH B pabore [9], dayopecueHTHri cybcTpaT TpoM-
6una — tpunerun Boc—Ala—Pro—Arg-7-amMuBo-4-METHIKYMApHH, CNELMANBHO CHHTE-
aupoBaHHmi B MHCTHTYTE GMOnornueckoit W mepuuuuckoit xumun PAMH. CyGerpat
nobaensm B Buae 10 MM pacreopa 8 DMSO (komeunas xoxuenrpauus 0,2 mM).
TpomOun ormeniger or 31oro nenriga 7-aMuHO-4-Metuakymapud (AMC), koropeii
cunbHO ayopecuupyer (MakcumMym = mpu 440 um). Idas Bo3byxnenns dayopec-
LEHUKH M3 CMEKTPA MCNYCKAHUS PTYTHOW JIAMIH C MOMOWIBIO CTEKJASHHOrO (puabTpa
YOC-1 smpesanu ynbrpadmonerosyio obnacrs. OkpamuBaHue NpenapaToB Ha Oesiok
NMpOBOAWAN (PHOJETOBHIM KPHCTANIMYECKHM KPACHTEJIEM.

Sxcnepumenmanvuvie pesyabmamsl. Cnycrs 7-10 mMuM nocne nNoOMEMEHUs B
yamky Iletpr cnog pexkanpunUUMpPOBAHHOW IJIA3MB, B HEH B pasHBIX MeECTax
CIIOHTAHHO BO3HMKAIOT M HAUMHAIOT pacTH cryctku (TpomOn). [panuua sthx obpa-
30BAHMM C XHAKOH ruia3mMol 4etko oyepuena (puc. 1). Ilpomecc poxacHHA HOBBIX
CTYCTKOB MPOAOJIXAETCS A0 TEX MOp, NMOKA B YaUIKE eCTh OONACTH XHAKOM IIA3MBI.

B paccMaTpuBaeMoil CHCTEME CBEPTHBAHKE MOXET OBTh 3aMyIIEHO M HCKYCCTBEHHO.
®opmupoBanue GUOPHHOBHIX CTPYKTyP, MHMLMHPYEMBIX YACTHUAMM C KOATyJIOTHUCCKH
AKTUBHON MOBEPXHOCTHIO, MPOMCXOAUT C TOUHO TAKOM XE MPOCTPAHCTBCHHO-BPEMEHHOM
AHHAMHKON, YTO M CTPYKTYP, HHHLUHHDYEMBX CMOHTAHHO BO3HHKAIOIHMHK LIEHTPAMH.
CaepreiBaHHE HAUMHAETCA NMPUMEPHO B OMHO BpeMS, TOMIMIHMHA C/I0S CrYCTKa H CKOPOCTD
poCTa HAa pasHBIX YacTHLAX MPUMEPHO OAMHaKoBa (puc. 1).
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Puc. 2. IMocnenosatensubie aransi opmuposanua ¢(HuOPHHOBONO CrycTKa KOHEYHBIX Pa3MEpOB’ MPH MHH-
LMALMH CBEPTHIBAHUS TOBEPXHOCTBIO CTEKJASHHOrO lapuka. POCT CrycTka mnpakTH4ecKH Npexpamaercs
nocjae AOCTHXKEHMA XapaxktepHoro pasmepa nopsaka 0,5 mm (doro 6). DotorpadmM COOTBETCTBYHOT
CNEYIOWIMM MOMEHTaM BpemeHM @ [-g - 10 MMH ¢ MOMEHTa KOHTaKTa ¢ mapukom, dororpadum co 2-i
no [2-10 caenaHbl C MHTEPBANOM B 3 MHH

Ha puc. 2 moka3aHo M3MEHEHWE pa3Mepa CryCcTka B 3aBHCHMOCTH OT BPEMEHM.
B nuHaMHKe poCcTa CrycTka uyeTKo BHAEHAsOoTcs Ase craguu. Ha nepsoit — pocr
IPOHCXOOUT C TMPAKTHYECKH MOCTOSHHOM ckopocthio (puc. 2,/-5), a Ha BTOpoiA =
MOC/IE TOrO KaK CryCTOK AOCTMraer B guamerpe npumepso 1,5 MM (¢ yueroM amametpa
.CTEKJISHHOIO IAPHKA) — MMEET MECTO Pe3K0e TOPMOXEHHe pocra (puc. 2,6—~12).

Eciv neHTpH, MHHIMHDPYIOIIHE CBEPTHBAHME PACNOJNIOXKEHH AOCTATOYHO O/M3KO
Apyr or apyra (Ha paccTogHHM MeHee | MM), TO,. yBeJIMUHMBAACh B pa3Mepe, CTyCTKM
npocTo cpacratorcs, Gopmupys oguH obmumit cryctok (puc. 3). OnHako ecyiM LEHTPH
BO3HMKAIOT HAa Gosibmem ymanemmn apyr or apyra ®onee 1,5 MM), TO BCTpeuHBLA
POCT CTYCTKOB NMPEKPAINaeTcs paHblle, YEM MX POCT B APYrWX HampasieHusx. @opma
BCTpEUHHX rpanny oboumx TpomOoB cranosurcs Oosee miaockoit. Mexay crycrkamm
OCTaEeTCd TON0CA HECBEPHYBIIEHCS XHUAKOMH (a3, KOTOpas NMPOROJIXAET CyLIeCTBOBATh
B TeueHue 1 u u Gonee (pmc, 4).

Ilng wccnenoBaHMs pacnpeneIeHHMs aKTHRHOrO TpomMOuua B 30HE pocra Tpomba
B wiasmy pobasasnn ¢ayopecueHTHH cyOcTpar TpoMOMHA M PErMCTPHpPOBAJIM Ta-
Pa/LIEIbHO POCT CTYCTKA MO M3MEHEHWIO CBETOPACCEHHMS M TOSBJICHHE AKTHBHOCTH
TpoMOuHa no wn3ameHeHmio ayopecueHuun. Ha puc. 5 BHAHH mnOCAEAOBATEIbHBIE
KAPTHHH pasBUTHS (DIyOPECUEHIMH, CBI3aHHON C pAcHIEIUICHMEM MENTHAHONO Ccyo-
crpata TPOMOMHOM TPH POCTE CrYCTKOB OT CTEKASHHBIX MMAPHKOB. 30HH CHJIBHOH
dbIyOpeCHEHIINN ¢ YETKO OYEPYEHHHIMH KpPasMH, BHISB/ISIOMHE OONACTH MOSBJICHUS
akTuBHOro tpombuna (puc. 5,/-3), coBmagaioT mo pasmepaM ¢ (POPMHPYIOIHMMUCH
(ubpuHOBHMH CrycrkaMe, HaOmoaaeMbIMH NpPH BHKJIOYEHHA HCTOYHHMKA YJabTpadu-
~onera. Ha Oonee mo3muMx 3ranax (puc. 5,4-9) pa3mep Crycrka HE MEHYETCd, a
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Puc. 3. Pocr ¢ubpunossix crycTkos or asyx 6amako pacnonoxenusix (~0,6 MM) CTEKISHHBIX LIAPMKOB.
Cpacrauue tpombos

Puc. 4. Peaynstar B3aMMOAEHCTBUS ABYX PAcTymmx (pHOPHHOBBIX CryCTKOB, UEHTPbI KOTOPBIX PACTIONAraloTCs
Ha Gomemom paccrosumu (> 1,5 mm) apyr or npyra. Buaso, uTO NONHONO cpacTaHus Tpombom He
npoucxomut. Pororpadma cooteercreyer 40 mMuH mmxybaium
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Puc. 5. Pacnpepenenue B MpOCTPAHCTBE BOKPYT LIEHTPOB MHULIMALMH CBEPTHIBAHHMS (CTEKJISHHBIX WAPUKOB)
dbayopecuentHoro nponykra (AMC), BO3HMKAWOIIETO M3 COOTBETCTBYIOWEr0 cybcTpara, B 30Hax paborbi
Tpombuna (dotorpadun I - 4), u nocrenyouee 60siee MeLIEHHOE PA3MBIBAHWE MPAHMIL] CBETSILEHCH 30HbI,
obycnornensoe, no-suauMomy, audxpysHonHbiM pacnpepenenneM panee obpasosapmerocs AMC. ®ororpa-
GuM COOTBETCTBYIOT CNENYIOMIMM Bpemenam: 1 - 10, 2 - 13, 3 - 16, 4 -'19, 5 - 21, 6 - 24, 7 - 27,
8 - 30, 9 - 90 muu :

pasMBITas TPAHHLA CBETAIIEHCHA 30HH, NO-BHAMMOMY, 4BJASETCH pe3yastaroMm aud-
¢bysnn AMC u3 crycrka.

B orgenereX onmmitax Habmoaasock (POPMHPOBAHHME KOJBLEBHX CTPYKTYp. Ilpu-
mepHO 3a 10-12 mun (dopmupoBascs (HOPHHOBHN C0H HA NOBEPXHOCTH MHHMIIHUH-
PYIOIINX CBEPTHBAHME CTEKISHHHX wmapukoB (puc. 6,/,2). B reuenue caenyrommx
18 MuH KapTHHA He mpeTepneBasa HUKAKHX BHEIIHMX M3MEHEHHMH. 3aTeM HAuUMHANCH
pocT HOBOro (uOPHHOBOIO CA0S HA HEKOTOPOM yAajieHMH oT mepsoro, [Inasma B
pasjgensiomei oM 30HE OCTABaJIaCh XUAKOH. PocT BTOpOro cjios wesa Tak xe OuicTpo,
kKak u nepsoro. OH OCTaHAaBJIMBAJCA MOCJAE TOrO, KakK CJIOH AOCTHrasj NMPHMEPHO TOH
XK€ TONMMHHN, 4yTO M nepsuid (puc. 6,3). 3arem obpasgeniBajiics TpeTHH CaOM (pHC.
6,4). VIHTEeHCMBHOCTD BTOPOIO M MOCIEAYIOMMX CJA0EB uacro OmBaer Hu3ka. [Ipu
3TOM II0 CBETOPACCEIHHMIO MOXHO BHACTh TONBKO MEPBHIA crycTok. OOHAKO ecyiu yepes
1 4 u Bosee nmocsie HaYaNA CBEPTHBAHAS CJIHTh HECBEPHYBIIYIOCH IUIA3MY M MPOKPACHTH
6e/10K, OCTaBIIMIICS HA NOBEPXHOCTH YAIIKH, MOXHO HAabMIOAATh KOMBLEBHE CTPYKTY b
HeOONPmOH aMIWIATYOB (pUC. 7). DKCNEPUMEHTAJbHHE YCIOBHA, HeoOXxomuMmbie mis
¢opMupoBaHMS TAaKMX CTPYKTYP, B HACTOSmEE BpeMs TPeOYIOT JaAbHEHIIErO AETA/b-
HOIO YTOYHEHHS. ,

Xapaktep pocta TpoM0a HECKOJIBKO MEHsSETCs, ecau vamky Ilerpu 3akpmiBaior
KPHIIKOX Cpasy NoCJa€ MOMEIICHHS B HEE CTEKASHHBIX mapuxoB. HauanebHwie cragum
MpOLIECCa OYEHbh NMOXO0XH HA OMHMCAHHHM BHIIE POCT CIYCTKOB B OTKPHTOM YAalUKeE.
Onrako nmocsie NOCTHXEHUS KPUTHYECKOrO PasMepa PoCT HE OCTAHABJIMBACTCS, a JIMIIb
CHJIBHO 3aMeisercd, npogojxadck HenpepuiBHO (puc. 8). Ilpm BcTpeunoMm pacnpo-
CTPAHEHMH TakMX (PpPOHTOB OHM cpacraiorca. Hecmorps Ha T0, uto B 2TOM Ciyuae
HMECT MECTO HENPEPHBHHH pOCT, BCE OMHMCAHHHE BHIE OCOOEHHOCTH mpouecca
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Puc. 6. Jlunamuka GopMMpOBAHHS KONBLEBLIX CTPYKTyp. CBEpThIBAHME B MIa3Me GBUIO MHHLIMHPOBAHO
pobamnenveM CTeknsHHbIX mapukos. Dororpadmmu COOTBETCTBYHOT CEAYIOLIMM BpEMEHaM MHKyOaupm: | —
8, 2-14,3 - 32, 4 - 50 mun

TOPMOXCHHS BCE XK€ HMEIOT MECTO, OHAKO B CHJIBHO CMa3aHHOM Buze. llBa craj-
KABAIOMHXCS (PPOHTA XOTS M CPACTAIOTCS, HO TUIOTHOCTB TPOMOA MEXAY HMMM HH3KA.
30HBI CTONIKHOBEHHS Pa3HBIX CTYCTKOB OTHET/IMBO PA3JHUYMMB HA dororpaduax naxe
cuycra 30 MuH mocie MX coeguHEHMs (pHC. 9).

O6cyxOenue pesyrnsmamos. Kak BHIHO Ha puc. 1, KOHEUHAS TONIIMHA CI0S
NOTMMEPH3OBAHHONO CTYCTKA NPAKTHYECKH HE 3aBHCHT OT PasMepa M MaTepuaia

e e o i A

Puc. 7. Konbuesrie CTPYKTYpHl, TPOABNRICIHMECH TOMBKO 1OCE npoxpacku Ha fe:lox ofpazoBaBIIMXCH B
yawke Ilerpu crycTtkos
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Puc. 8. Be3oCTaHOBOUHBI POCT (MOPHHOBBIX CryCTKOB, WHMIMMPOBAHHBLIN N00aBIEHHEM CTEKNSHHBIX
IIAPMKOB B TIa3My, NMOMEMIEHHYI0 B 3aKpbiTyio uawky Ilerpu. dotorpadun COOTBETCTBYIOT CIEAYHOLIHM
MOMEHTAM BpPEMEHM OT Hauana MHKyOaumm (MOCAENOBATENBHOCTE KAAPOB C/EBA HAMpPaBo, CBEPXY BHH3):
1 - 10, 2 - 16 MuH, MHTEPBAN MEXIY CACHYIOMMMH KAApaMu 3 MHH.

AKTHBMPYIOIIMX YACTHI,. JTO YKa3hiBAET HA TO, YTO AWHAMMKA POCTa CryCTKa ompe-
AENSeTCS IVIABHHIM 00pa30oM COOCTBEHHO MOJIEKY/ISPHO-KMHETHYECKHMH CBOHCTBAMHM
GHOXMMHMYECKON CHCTEMHB PEryJISLMHA CBEPTHBAHMS, a3 HE HAYAJIbHHIM 3aMyCKAOUMM
CHTHAJIOM.

HeuyBCTBUTENBHOCTh K HAaYaJbHHM YCJIOBHSM XapAaKTEPHA /IS MHOIMX M3 paHee
OTKPHITHX CTPYKTYP B CYIIECTBEHHO HEPABHOBECHBIX CAMOOPraHM3YIOMMXCS CHCTEMAX.
Kax M3BEETHO, TAKME THIMYHBIE XaPAKTEPHCTMKH ABTOBOJHOBHIX DEXHMOB Kak Co0-
CTBEHHAsl 4aCTOTa ABTOKO/E0aHMil M CKOPOCTh ABTOBOJHH HE 33BUCST OT HAYaTbHON
ammaTyas | ¢aswm [9-11]. B paccmarpusaeMoi CHCTEME MBI, NMO-BHAMMOMY, CTaj-
KHMBAEMCS C HOBOM BHYTPEHHEH XapaKTEPHCTHKOH HEPABHOBECHHIX CHCTEM (aBTOpas-
MEpOM), KOTOpasi XapakTEPH3YeT NpeNoNpenceH i KHHETHYECKMM YCTPOHCTBOM
cucTeMnl TmpocTpaHcTseHHb MacmTab [8]. (B pmamHOM ciyyae — paccTOSHME, Ha
KOTOpOE€ CIOCOOHA pacnpoCTPAHHMTHCH KOHUECHTPALHOHHAS TPOMOMHOBAs BOJIHA).

Kak noKa3HBalOT IKCOEPHMEHTH ¢ (hiyopecuecHumen, nepeasuii GpoHT ABMXKY-
IIErocs KOHUEHTPALMOHHOTO TPOMOMHOBOrO npodmis SBASETCS KPYThiM (puc. 5, 1—4).
Jlump nocse OCTAHOBKM pocTa cryctka Habmopaercs obmunoe audpysmonHoe pas-
MBBAHME BOZHHKIIEH 00JacTH MOBHMEHHOM koHuenrpauun AMC (puc. §,5-9). O10
CBHACTENBCTBYET O TOM, YTO MOCIE OCTAHOBKHM POCTA CrycTka o0pasoBaHMe HOBBIX
bayopecueHTHHX MPOAYKTOB NPEKPAILIAETCs, a MOSBMBIIMECH PaHEE anddyuaupyor
B 30HY, IJI€ CYCTKA yX€ HET. .

Qopmupyomuecs B X0A€ CBEPTHBAHMA CTPYKTYPH PacTyT CO CKOPOCTSMH, 3Ha-
YHTENBHO MpPEBHINAMKUMHA xapaktephsic audxbysuonnsie. IlpakTHueckas HE3aBHCH-
MOCTB CKOPOCTH DOCTAa BILIOTb O 30HH OCTAHOBKHM OT THIA AKTHBMDYIOWEH MOBEp-
XHOCTH, @ TAKXE «KPyTHE», Pe3KO OUEpPUYEHHHE MPOCTPAHCTBEHHHIE rpaHMuB obpa-
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Puc. 9. [TpoctpaHcTeenHas CTPYKTypa, BO3HMKaas B uawike [leTpu nocie cpacralus CryCTKOB B NJA3ME,
rae poct Tpombos wen Ges ocranosxu. Pororpadgms COOTBETCTBYET 40 muu uuKyGaumum

3YIOMErocs CrycTka (TpoM0a) COBEDPHIEHHO HE XapakTEPHH /IS MacCHBHOIO, TO CTh
yrcTo Audxpy3MOHHOIO pacTpencsieHMs BEmECTBA B TPOCTPAHCTBE. JTH nHabonenust
COACYIOTCS € NpPEACTABACHMAMHM O TOM, YTO POCT TpomGa Ha'pamHeil cragum ompe-
NenseTcs pacnpoCTPAaHEHHEM HOCTATOYHO KPyTo# TpomGuHOBO# asToBONHM [7,8].

' BaammoneiicTBue ABYX TPOMOOB, PACTYmMX HascTpeuy Apyr apyry (puc. 4 u 9),
XOPOIIO COrIACYETCs C MPEACKA3AHMSAMHM IMNOTE3b [7]. Onnako B HacTofuiee BpeM4
HENOCTATOYHO AAHHBIX, YTOOB YBEPEHHO CKa3aTh, YTO 30HH HECBEPTHIBAHMS HEHCT-
BHTEJIbHO CBA3aHH ¢ MHruOMpoBaHueM AeiicTBUsS TPOMOMHA, a, CKaxeM, HE C HCYEp-
_nanueM (puGpuHoreHa. Vimerommecs B JMTEPaType AAHHHE O MOJCKYISPHBIX MEXa-
HM3Max ceepTeBanug [1-3] npeacTasasiorcs HEAOCTATOYHHMM AN MOHAMAHMS NpH-
PO MPOLIECCOB OCTAHOBKM pOCTa TpomGa. _ .

CpasHenue ¢ ()EHOMCHOJIOTHYECKOH MOAEabi0 [8] MOKashBaeT, YTO IKCMEPUMEH-
TANbHO HAOMIOAAIOTCH KAYECTBEHHO TE XK€ PEXMMBI, YTO H INPEACKA3HBAET MOAC/D.
B omMTax C OTKPHTON KpHIIKOM Habmozaerca pocT TpomOa C PE3KOH OCTAHOBKOMH
¥ (POPDMHPOBAHME YETKMX JHHEUHBIX 30H TopMoxenus (puc. 4). CormacHo monenn,
PEXMMB TAKOTO POAA ACXKHH MMETh MecTO NpH 60NbIIOH BETHYMHE NOPOra aKTHBALMK
cBepTHBaHMs. IIpM YMEHbIIEHHH HOPOTa aKTHBAIMH, COTJIACHO MOJENH, B Y3KOi 30HE
3HAYEHHI JOIKHO MMETh MECTO (POPMHPOBAHME KOMBLEBHX CTPYKTYp. Taxkue CTpyK-
TYpH HEHCTBUTE/IBHO MHOINA yAABanoch HaGMONATh B IKCIEPHMEHTAX, ONHAKO KOH-
KPETHHIC YCJIOBHS MX PEaNu3al(Mi OCTAOTCA HE 0 KOHIA BHACHEHHHMH. [lanbHeiimee
YMEHBIICHHE NOPOra AKTHBALMH, B COOTBETCTBHM C MOAEJBIO, NOJIXHO NMPHBOAWMTH K
cMene GuCTpOlt (hasu pocTa MeajeHHOM. FIMEHHO TaKk M MPOMCXOAMT B IKCIEPUMEHTE.
HenpephiBHHIT MEAJEHHHHM POCT CrycTKa mnocie GOpMHPOBAHMS OCHOBHOIO SiApa OCO-
GeHHO OTYETIMBO HAGMIOAAETCS B ONMWTAX C 3aKpHTOM Kpnmko# (puc. 7 u 8).
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B 3akmioueHHE OTMETHM, YTO HECMOTPE HA TO, UYTO B CEPHHM NPOBEACHHHX HAMH
ONKTOB ObUTM JNEHCTBHTENHHO OOHAPYXEHH NpEACKa3aHHHE sSBICHHS (HOPMUPOBAHMS
NIOKAJM30BAHHHX H IPOCTPAHCTBEHHO-PErYISPHBIX CTPYKTYp B IUIa3ME€ KPOBH, YTO
SBNSETCS BECKMM APryMEHTOM B NOJBb3Y BHIABHHYTOM paHee ABYXBOJHOBOH TMIIOTE3H,
TEM HE MEHEE HaM NPEACTABALeTCH NPEeXAeBPEMEHHBM CYHNTATh THIOOTE3Y AOKA3aHHOM.
Tak, pasnuuus B XapakTEpe pOCTA CryCTKa B CHTYAIMH C OTKPHTOH M 3aKpHTOMH
KPHIOKO# YKa3WBAIOT HA TO, YTO OO/BIIYIO POJIb B PETHCTPUPYEMBIX SBJICHHIX MOXET
MTpaTh KOHBEKUMA. TOMBKO AANbHEHINME IKCIEPHMEHTH N0 BHSICHEHUIO HE TOJBKO
KaueCTBEHHBX, HO M KOJMYECTBEHHHX XaPaKTEPUCTHK POCTa TPoMOa MO3BOJIST OKOH-
YATENBHO TMPOSICHATH MEXAHHM3M, OTBETCTBEHHHH 33 NPOCTPAHCTBEHHYIO AUHAMHKY
TpoMBGooGpa3oBaHusl.

Bhipaxaem NPU3HATENHLHOCTh CBOMM Kosuieram mo pabGore: axax. A.M. Bopobwesy,
A.B. TToxunxo, B.E. Mosmesy, A.J0. Cadpomxkunnoit 32 nomowp B pabore # Iwio-
noreopunie guckyccuu u E.M. CuHaypmnse 3a LieHHHE KPHTHYECKHME 3aMEYaHMS.

Pa6ora smnosHeHa npu ¢puHaHCOBOM noamepxke Poccuiickoro ¢onna dynnamen-
TanbHeX HccaemosaHui (rpant Ne 93-03-5523, rpant Ne 94-0413108a).
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SPATIAL ASPECTS OF THE DYNAMICS OF BLOOD COAGULATION. IIl. THROMBUS
GROWTH IN VITRO

F.I. ATAULLAKHANOV, R.I. YOLKOVA, G.T. GURIYA, V.I. SARBASH

Haemotological Scientific Centre, Russian Acad. Med. Sci., Moscow

The growth of fibrin clots in thin blood plasma layers was studied. It was found that the clot growth stops
or is strongly retarded if its thickness approaches 0,5 mm. Polymer clots growing toward each other fuse together
at distances between the coagulation activation ceniers less than 1 mm, whereas at distances of about 1,5 mm, the
clots are separated by ungrowing flat gaps. In some experiments, successive formation of concentric ring-shaped
structures was observed. Around the centers of coagulation initiation, up to 3 fibrin rings separated by areas of
uncoagulated plasma were formed. The data agree well with the hypothesis advanced by the authors earlier that
blood coagulation is regulated by auto-wave mechanism. -
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