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OcHoBHas Macca KNneTok KpoBM — 3TO KNETKU, HE CNOCOOHbIE K JanbHENWeMy LeNEeHNIO 1
nmetowme HebonblLy NPOLONXKMTENBHOCTb XMU3HWU: NENKOLMTLI, KOTOpble 0becneymsaioT
3aWNTY OT MHAPEKLNIA N XMBYT HECKOJIbKO OHEN, N 3pUTPOLMUTDI, MEPEHOCSLME KUCNOPOA U
XUBYLLME HECKONBbKO MecsLEB. B TeyeHne BCel XN3HU YeNoBeKa NN XUBOTHOrO NPOMCXOANT
obpasoBaHmMe KNeToK KPOBY B CrneunanbHOM KPOBETBOPHOM OpraHe — KOCTHOM MO3re.

benbie KpOBA4HbIE KI1EeTKU

KonnyecTtBo KNeTok KPpOBM OFPOMHO: B 1 M1 KPOBM COAEPXMTCSH OKONO S MAPA SpUTPOLMTOB
n 5 MNH NerkoumToB, a 06 bEM KPOBM Y B3POCNOro Yenoseka gocturaeT 5 n. KposeTBopeHne —
NCKNIOYUTENIbHO NMHTEHCUBHbIA NPOLIECC, B pe3ybTaTe KOTOPOro NPon3BOANTCHA MOUCTUHE
acTpoHoMmuyeckoe 4ncno knetok — 6onee 300 MaH B 1 MyH, unm noytr 200 TP/H B roA.

HoBble kneTku 06pasytoTcs NyTeM AeNeHUs MaTeEPUHCKMX KNeTOoK, MONYyYMBLINX HA3BaHNE
KNeToK-npeawecTBeHHUKOB 1 HaXoAsWmMXCst B KOCTHOM Mo3re. Perynsiumsi npouecca
KPOBETBOPEHMS OCYLWECTBNSAETCS FOPMOHAMUN — PETYNATOPaMM KNETOYHOrO pocTa, Kak
CTUMYIMPYIOLLMMM, TaK U TOPMO3SIWMMUN Pa3MHOXEHMEe KNeToK, a TakXxe dakTopamu,
Cnoco6CTBYOWMMU NPUKPENIEHNIO KNETOK K COOTBETCTBYIOLMM y4acTKaM KOCTHOrO MO3ra.
Takas perynsiumsi obecneumaet obpasoBaHme onpeaeneHHoro KoM4ecTBa KNeTok Hy>KHOro
BUOA B HY>XXHOE BPEMSI.

Kak xe paboraer ara 3amedartesibHasi KlieTodHasi ¢pabpuka?

Bbino BbIABMHYTO NPEANONOXEHNE, YTO B KPOBETBOPHOI CMCTEME CYLLECTBYIOT 0Ccobble
«beccMepTHble» KneTkn. [Npu geneHnn ol 0bpasyoT OoYepHUE KNeTKW, MOEHTUYHbIE
poOonTenbCKMM NO BCEM CBOVICTBaM, BK/1l0Yasa CNoCOOHOCTb K Pa3MHOXEHNIO. Bcero B KocTHOM
MO3re 0bpa3yeTcst BOCEMb OCHOBHbIX K/TETOYHBIX IMHWIA, T.€. OOJIXHO CYLlEeCTBOBATb BOCEMb
OCHOBHbIX TUMOB KJIETOK-pOOOHa4YaibHUKOB, CNOCOBOHbIX npon3BOoANTb KNEeTKN TOJNIbKO
onpepneneHHoro Tuna. ObpasoBaBlwmMecs KNeTkn obnanarT orpaHNYeHHoM CNOCOBHOCThIO K
Pa3MHOXXEHWIO U OTHOCUTENBHO BbICTPO, 0BbIYHO B TEYEHNE HECKONBKUX OHEN (pexe —
HeOenb), CO3peBatoT, 06pasdyst KOHEeYHbIE KNETKM CO cneumann3mpoBaHHon goyHkumen. OpHa
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KO HeZaBHO ObINo [OKa3aHO CyWweCcTBOBaHNE eMHOr0 NpeawecTBeHHMKA, M3 KOTOPOro MoryT
06pa30BbIBATLCS BCE HbIHE N3BECTHBLIE TUMbI KNETOK KPOBW. TakKow NpealwecTBeHHNK Obin
Ha3BaH CTBONOBOW KpoBeTBOpHOW kneTkon (CKK). Ho octaBanocb HESICHbIM, OEACTBUTENbHO
nn CKK cnocobHa 6eckoHeYHO BOCMPOU3BOANTb UAEHTUNYHbIE CeOEe CTBONOBLIE KNETKM,
obpasytolwme KNeToYHbI KNOH, 1 TEM CaMbIM NOAAEPXMUBATbL CKOMb YrO4HO AONTO
WHTEHCVBHOE KPOBETBOPEHME.

9T0 NpeanonoXxeHne MoxHo 6bino 6bl NPoBEpPUTL, Habntoaas 3a cyabboit oTaenbHbix CKK.
Lns atoro Heobxoaumo ymeTb oTnanyatb ogHy CKK oT opyroii n pasnnyatb COOTBETCTBYOWME
KNOHbI. YCnexun MonekynsapHoi b1uonorum no3sonunam paspabotatb METOA MapPKMPOBaHNS
otaenbHbix CKK nyTem nepeHoca B HUX 4yXepoaHoro reHa. OcylwecTBnsaeTcs Takon nepeHoc
C NMOMOLLbIO CreLmanbHO CKOHCTPYMPOBAHHOIO BUPYCa, KOTOPbIA HE CNOCOBEH K
pa3MHOXEHW0, HO MoXeT BeTpamBaTbes B JHK kneTkun. Tak MOXHO MapkupoBaTb OTAE/bHbIE
CKK B KOCTHOM Mo3re.

Lns nccnenosaHms 6binv B3sSiTbl 06y4EHHbIE MbIWK, Y KOTOPbLIX KPOBETBOPHAS cuctema
nocne obnyyeHust He yHKUMOHUpoBana. Ecnn Takol Mbllwm BBOANIN MAPKUPOBAHHbIN
KOCTHbIA MO3r 340POBOI MbilN, €€ KPOBETBOPHASA CUCTEMA BOCCTaHaBnmeanach 3a cyet CKK,
BBELEHHbIX C JOHOPCKUM KOCTHbIM MO3roM. [pn aToM y Hee obHapyxunanu Tonbko 1-2
KNeTO4YHbIX K/IOHA, KOTOPbIE NErkKo BbISIBNASANNCD KakK B KPOBU, TaK N HA BCEX KPOBETBOPHbIX
TEPPUTOPMAX — B KOCTHOM MO3re, ceneseHke, Tumyce. Ha ocHoBaHMM aTMX AaHHbIX Obin
choenaH BbiBog 0 cnocobHocTn CKK npon3BoanTb KNeTkn pasnmnmyHblX KNeTOYHbIX TUHUIA.
Kpome Toro, n3 atux gaHHbIX CnefoBano, YTo KNeTKU MHTEHCUBHO MUTPUPYIOT B PasnnyHble
y4acTKu KPOBETBOPHOM CUCTEMbI, B pe3ynbTarte Yyero notomcTeo ogHon CKK paccensietcsa no
BCEW cucteme N NoanoepXmnBaeT B HEN NPoayKLUMIO KPOBETBOPHbIX KNETOK.

KpaCHbIe KpOBA4HbIE KITETKU

Yepes HECKONIbKO MECSILLEB MOCE BOCCTAHOBEHNS KOCTHOrO MO3ra y 061y4eHHO Mbllwn ero
NepeHoCcn K cnepytowein 06ny4eHHOM MblwKn ¢ HePYHKLUNOHMPYHOLWE KPOBETBOPHOM
cmctemoii. My aTol MbllWK CNycTs HEKOTOPOE BPEMS MOXHO Obilo 0OHapPYXNTb TOT Xe
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MapKepPHbIA KNOH, KOTOPbI obecneynsan KpoBETBOPEHUE Y NEPBUYHOIO peumnnueHTa. OTcroaa
cnenyer, 4yto paxe ogHa CKK moxet obecneuntb ANUTENbHOE, B TEYEHNE BCEN XMNIHN MbILLN,
noggepXxaHve npoaykLumm KpOBETBOPHbIX KNETOK.

C npakTU4eckom TOYKM 3pEHUSI MOXHO CYATATb, YTO peyb OeNCTBUTENbHO NOEeT O KNeTke,
obnapatouein cnocobHOCTbIO K HEOrPaHNYEHHOMY Pa3MHOXEHWIO U MPOAYKUUN CKOMb YrOAHO
60nbLIOro Yncna KNeTok KPoBu. OTO OYEHb pefkas KaTeropus Knetok, kKotopas BCTpedaeTcs
B KOCTHOM MO3re B kKonn4yectee npumepHo 1 Ha 100 TbiC. KNeToK.

OnHako MHoroe B pesynbTarax aTuX UCCNefoBaHUn OCTaeTCs Noka HeMoHATHbBIM. Hanpumep,
noyemy B opraHname 06/1y4eHHOR MblwK NOCNe BBEAEHUS LOHOPCKOrO KOCTHOrO MO3ra
obHapyXMBaAETCS TONbKO OAMH (PenKo ABa) KNIOH KPOBETBOPHbIX KNETOK? OTO MOXHO 6bIno
6bl 06 BACHNTL TEM, YTO B pe3ynbTaTe NpoLelypbl MapkMpOBaHUS BbIXXUBAKOT NNLWb O4EHb
HemHorne CKK, noaToMy kaxaas mbiwb nonyyvaeT nuwb 1—2 NONHOLLEHHbIX CTBOJIOBbLIX K/IETKMN.
OpnHako 370 NpennonoXeHne okasanocb HEBEPHbIM.

Bbin npoeeneH cnepyowmin akcnepumeHT. OnpegeneHHoe KONMYeCcTBO K/IETOK KOCTHOIO
Mo3ra Beoaunnn 20 Mbllam, NOC/e Yero y Kax o n3 HUx obHapyXmBancs Tonbko 1 KMoH
(ooHa dpyHkumoHmpytowas CKK), npuyem y Bcex 20 XUBOTHbBIX 3TW KNTOHbI ObIiv pa3HbIMK.
Ecnu Takoe xe konnyectso CKK BBOAMNM OLHON MbIWK, TO Y HEE BCEraa BbISBASANCA TONbKO 1
KNoH. [Npy 9TOM 0Ka3anock, YTO Ny BCEX BTOPUYHbBIX PELIMNMEHTOB OBHapyXMBancs 10T Xe
knoH. Kyna xe gesanucb octanbHble CKK? Moyemy Bce oHM MOrnn 6biTb akTMBMPOBAHbI B
nepsom cny4ae?

Mpn ncnonb3oBaHUKM Xe METOLOB, HE CBA3aHHbIX C MAPKUPOBaHMEM KPOBETBOPHbBIX KNETOK,
6bIN0 NOKa3aHo, YTO KPOBETBOPEHME HOCUT NONNKNOHANbHbBIA XapakTep, T.€. OAHOBPEMEHHO
OYHKUNOHUPYET MHOIO KNIOHOB. B 4em npuynHa CToMb CyWweCcTBEHHbIX Pasnmynii B
pesynbTartax?

BeposTHO, B TOM, 4TO MCMONb30BaHME MAPKMPOBAHHbLIX CTBOMOBbIX KNETOK UMEET psad
CEepPbe3HbIX METOAMYECKMX Or PaHNYEHNIA.

Bo-nepsbix, AN N3y4eHms KPOBETBOPHbIX TKAHEW Mbillb MPUXOANTCSH YMEPLWBATb, U
NOONIMHHON AMHAMUKWN pa3BUTUS nHAMBUAyanbHoro knoHa CKK y ogHoro v Toro xe
XMBOTHOIO YCTAHOBUTb HE yOaeTCs — peyb BCerga naet o «potorpadoun» COCTOSHUS, T.€. 0
COCTOSHUM KPOBETBOPHOWM CUCTEMbI B MOMEHT rMOENN XUBOTHOTO.

Bo-BTOpbIX, YyBCTBMTENbHOCTb METOAA OTHOCUTENIbHO HEBENNKA: MAPKEPHbIA KNOH MOXHO
0bHapyXUTb, €CNN KONNYECTBO KNETOK COCTaBnseT He MeHee 10% 0T obLwero ynucna KneTok,
B3ATbIX Ha aHanua. OTcloaa cnenyet, YTo Masble KNOHbl MOrYT OblTb MPOCTO NPOMNYyLEHb! MpK
onpeneneHnu.

HakoHeu, ons nepeHoca MapkepHoro reHa Tpebyetcs, 4Tobbl B Mapkupyembix CKK wen
cuHTe3 [HK, T.e. OHM OONXHbI pa3MHOXaTbCs, MHaYe BUPYC HE BCTPaMBaAETCS B FEHOM.
Mexay Tem npu HopManbHOM KpoBETBOPEHUN noaaensiowee 60nbwmnHcTBo CKK He
pasMHoXaeTtcs, 1 ans adpPeKTMBHOro BUPYCHOro nepeHoca reHa npuxoamTcsa NCKyCCTBEHHO
BbI3blBaTb Nepexon knetok B ¢pasy cuHtesa OHK. Onsa ctumynaumm nponndpepaumnm CKK nx
KYNbTUBUPYIOT C O4EHb BbICOKMMU (HE (PU3MNOSIOrMYECKNMUN) KOHLIEHTPALUSMN POCTOBbIX
0aKkTopOoB, U Mbl HE 3HaeM, Kak Takme Bo3gencteuns MmensoT ceonctea CKK nocne
TpaHcnnaHTauun.

Ons peweHuns atnx npobnem 6bina paspaboTaHa opurmHanbHas MeToauka, naslwas
BO3MOXHOCTb MPSAMOro n3y4yeHus AMHaMUKn KNOHOB B MPOLLECCe KPOBETBOPEHMUS, NPUYEM
nccnenoBaHMIO NOABEPraloTCSA HE MUNIMOHBI KNETOK, a TONbKO 0gHa.

Bbinu ncnonb3osanbl npuemsl ctumynaumm CKK k genexunio (cnHtesdy [HK) ¢ npumeHeHnem
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PM3MONOrNYECKMX KOHLUEHTPaUniA pocToBbIX pakTopoB. KOCTHLIA MO3r nonyyany ua benpa
XWNBOW HAPKOTU3NPOBAHHONM MbIWK. Tak Kak nocne Takom onepauumn KOCTHbIA MO3r NOMHOCTbIO
pereHepupyeTt 3a 2 Mecsua, oka3anocb BO3MOXHbIM MPOCNeanTb AMHAMUKY NHOMBMAOYaNbHbIX
K/IOHOB Ha MPOTSAXEHUN BCEN XN3HU MbIWK, MOBTOPHO MOJNy4yas y Hee KOCTHbIA MO3r Kaxable 3
Mecsiua. YyBCTBMTENbHOCTb MeToAa Oblna yBennyeHa npuMepHo B 1 MNH pas.

lMony4yeHHble pe3ynbTaTbl HEOXWAAHHO BbISIBUNN COBEPLIEHHO HOBYIO KapTUHY
KpoBeTBOpeHus. [pexae Bcero okasanocCh, YTO Ha MPOTAXEHUN BCEN XU3HU MbILLK C
«BOCCTAHOBJIEHHOW» KPOBETBOPHOM CUCTEMOW KPOBETBOPEHME NOAOEPXKNBAETCH MHOIMMK
OOHOBPEMEHHO (PYHKLIMOHUPYIOWNMI KIOHAMN, YACNO KOTOPbIX COCTaBNSEeT HECKObKO
NEeCATKOB.

MpPoaooNXNTENbHOCTb XN3HM UHANBMAYANbHOrO K/IOHA HEBENUKA 1 0ObIYHO He npeBblwaeT 3
MecsueB. Kak npasunio, KNoHanbHbIA COCTaB KPOBETBOPHOW TKaHW MOTHOCTbIO MEHSAETCS B
Te4yeHne 3 Mec, U TONIbKO O4EHb peakne KNoHbl (Mx npumepHo 10%) cylecTBytoT bonee 3
MecsiueB. 13 250 BbISIBNEHHbIX KTOHOB HY OAWH He coxpaHsincs 6onee 6 mecsLes.

NcyesHyBwMe KNOHbI HUKOT Oa He NOSIBASIIMCb BHOBb, YTO FOBOPUT 06 MCTOLWEHUN B NpoLIecce
KPOBETBOPEHNS NCXOOHOW ANS AAHHOrO K/I0Ha CTBONOBOW kKNneTku. Kak npasuno, pasmep
KNoHa o4eHb HeBennk (06bl4HO MeHble 0,5—1 MAH 3penblx KNeTOK), MO3TOMY Takne KNOHbI He
BbISBASINCH MPU NCMOIb30BaHUM CTapbliX METOANK, UMEBLINX MOPOr YYBCTBUTENbHOCTWN OKOSO
1 MSIH KNEeToK.

BbisSicHMNOCh, 4TO pa3nuyHble KPOBETBOPHbIE OpraHbl 06bIYHO 3aceneHbl Pa3HbIMU KTOHAMMU.
Hanpumep B 6enpe, roneHun, ceneseHke n TuMyce Habop KNOHOB OKasbiBasCs PasnNYHbIM.
TONbKO 04EHb HEMHOTME KNOHbI BbISIBNSANCH CPa3y B HECKONbKUX KPOBETBOPHbIX opraHax. U
HM OAWH KNETOYHbIA KNOH He Obln NpeacTaBfeH BO BCEX KPOBETBOPHbLIX TKaHSIX.

Taknm 0bpas3om, H6biN0 YCTAHOBEHO, YTO NoAaBnstowee 60/bWMHCTBO KNIOHOB SBNSKOTCS
HeboNbWMMK, NOKANbHO pacnonoXeHHbiMU. OTcloaa cnenyet, YTO MIHTEHCUBHOCTb 0bMeHa
KPOBETBOPHbIMU KNEeTKaMn MeXay pasnuyHbIMM y4acTKaMn KPOBETBOPHOM CUCTEMbI
CYWECTBEHHO MEHbLLE, YeM AiyManu paHblle: KPOBETBOPHbIE KNETKN HE HAXOOATCS B
COCTOSHUWN «MOCTOSAHHOM TpaHCnnaHTauum», a PYHKUNOHMPYIOT NOKaNbHO U BbIXOAAT B KPOBb
rnaBHbiM 06pa3oM B BMIE 3peblX KNeToK.

Buoumo, naxe kpatkospemeHHoe oTaeneHne CKK oT ee ecTecTBeHHOM cpelbl OKa3biBaeT Ha
Hee noBpexjaolee BO3OeNCTBUE, KOTOPOE NPOSBASETCS, HAaNpPUMep, B TOM, 4TO BbiIxogswme
B KpoBb CKK MMEIOT NOHMXXEHHYIO CNOCOOHOCTb BOCCTAHABNMBATb YACTIEHHOCTb KNETOK
onpeneneHHoro KaoHa B KPOBETBOPHOM CUCTEME.

["naBHbIA pe3ynbTaT NPoBeAEHHOR paboTbl — 0bHapyxeHue Toro, 4to y CKK otcyTtctByeT
cnocobHOCTb K camMonoaaepXaHuo, CaMoOBOCMNPOV3BEAEHMIO: OHM 3aKNaabiBalOTCS B
aMbpuroreHese 1 pacxonylTCs NnocnenoBaTenbHO, 06pasys KOPOTKOXMBYLWME, NOKANTbHO
PacnonoXeHHble, CMEHsOWMe APYr Opyra KNeTo4YHble KNOoHbl, Moa06HO TOMy, KakK 3T0
NPOUCXOONT C ANLEKNEeTKaMU B AUYHUKE.

C TeopeTU4ecKkoin TOYKM 3PEHNSt 3TO OYEHb BaXHbI pe3ynbTtat. TpyoHO npencTasnTb cebe,
4TO Kakue-nnmbo comaTmyeckmne KNneTkn NenCTBUTENbHO NMEKOT HEOr PaHNYEHHbIA NOTeHUman
pasMHOXeHus. Beob 6eccmepTre KNeTku, ee HeorpaHmyeHHas cnocobHOCTb AeNNTbCS,
CUNbHO NOBbIWAET BEPOSATHOCTb ee NpeBpaLleHns B pakoBYIo KNeTKy — 0OCTaTO4YHO TOJSIbKO
OOHOW “NONoOMKIK”. 3TO 0O BSCHSET, MOYEMY OHM HE MPEBPaLAOTCA B 3/10KA4YECTBEHHbIE KNETKN
C 4acTOTOI B COTHU ThicaY pa3 b6onbleid, Y4eM peanbHo Habnogaemas.

BmecTe ¢ TeM Takoe yCTpPOMCTBO KPOBETBOPHOM CUCTEMbI UMEET U OYEBULHbIN
6uonornyeckuii cmoicn. Mpm HEO6XOAMMOCTY PE3KO YCUINTL KPOBETBOPEHME MOXHO ropasno
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ObiCTpee 0OCTNYb pe3dynbTaTa 3a CYeT co3peBaHust 60bLWOro Yicna NpeawecTBEHHNKOB, YEM
npy Hanu4mm HemHornx CKK, KoTopbiM HY>XXHO anuTenbHoe Bpems (3—4 Hepenn) ons
CO3peBaHNs 00 CTagun KneTok-npegwecTBeHHNKOB.

Mo>HO HagesaTbCs, YTO B Hnmxanwme robl yaoacTcs BbIACHUTb, HACKONbKO Takas MoAeNb
KPOBETBOPEHNS CBONCTBEHHA OPraHn3My B HOPManbHOM COCTOSIHUN, T.€. MPOBECTU
ncenepoBaHms 6e3 Takmx Bosaencteuin Ha CKK, kak KynbTrBMpoOBaHNE KNeTok, BBEAEHNE B
HUX Yy>XEPOLHOro reHa v TpaHcnaaHTaums B 061y4eHHbIA OpraHuam.

{ipageviews 00 none}  Asropni: N.J1. HEPTKOB, H.U. IPU3
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