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MNPEJIUCJIOBUE

B nocnegHve roAbl BO3pOC/O KOIMYECTBO NOAENA, CTPaAaoLmMX pasInyHbIMU
remMarosiornyeckumu 3abonesaHnsamMu. B 60NbLIMHCTBE ClyyaeB 3TO MOXHO 00b-
ACHWTb W3MEHMBLLENCA 3KONOTMYECKo OOGCTaHOBKOW. Ha coBpeMeHHOM 3Tane
pasBUTUA MWPOBOIA 3KOHOMWKM B pasHbIX OTPAC/AX HayKW, NPOMbILIEHHOCTU 1
CeNbCKOr0 X038MCTBA MHTEHCUMBHO MCMNOMb3YKTCA SAEepHble 3HepreTmyeckue yc-
TAHOBKM Pa3/IMYHON MOLLHOCTW, PaAMOaKTVMBHbIE BeLLecTBa W ApYyrme WCTOUHWKK
VNOHU3UPYIOLLUX U3NyYeHnid. Pagnaumsa He 6e3onacHa Ans XXMBbIX OPraHn3moB, U
B YACTHOCTW /1A YenoBeka, a B 60/blUMX [03aX HaHOCUT Bped. Jkcniyatauus
0O6BEKTOB C AAEPHbIMY KOMMOHEHTAMW  COMPOBOXAAETCA aBapusmu, YTeukKoi
pagvoaKkTUBHbIX BelecTB. MacwTabHOCTb pPafvauvoHHOrO 3apadkeHUss MOXHO
OUEHNTb NO aBapun Ha YepHoObiNbekoin ASC. Moka ele HeW3BeCTHbl BCe pa-
[AVOMorMyeckme NocneacTsuna aTol aBapun A8 HaceneHus.

[na adhpekTMBHOro /ledeHns reMaTonormyecknx 60/bHbIX TPEGYIOTCA METObI
TOYHOM  AWMAarHOCTUKM 3ab60/1eBaHWit M KOHTPONA Had W3MEHEHUMEM COCTOSHUA
60/1bHbIX B NPOLIECCE SIEYEHNUS.

B HacTosiLiee Bpems npu NOCTaHOBKE AuarHosa v HabnwgeHun 3a remarono-
rMYECKMMUN 60/IbHbIMU OCHOBHbIM METOAOM SIB/IAETCA KAYeCTBEHHOE W KOJIMYeCT-
BEHHOE MCC/lefjoBaHne Mas3KoB KOCTHOrO Mo3ra W KpoBuW, npeaBaputesisHO okKpa-
LWEHHbIX CTaHAapTHbIMKU criocobamu [4]. MoAcyeT KIeToK NPOW3BOAAT Mo4 MUVK-
POCKONOM BU3yas/IbHO WM aBTOMAaTU3MPOBaHHbIMU MeTogamun. Konmyectso remo-
rnobvHa onpeaensT konopumerpudeckn [21]. CywecTBylOT CreKTpasibHble Me-
TOAbl [ONOSHATENBHOW AUarHOCTUKW, BK/lOYatoLMe CrneKTpoOoTOMETPUYECKOE
onpegeneHve Kon4yecTsa [epuBatoB reMorsiobnHa B remMonus3are kposu W OT-
OenbHbIX MOorfowarwmnx CBeT BEeWecTB B nnasMe Kposu [21], uccnepoBaHue
hlyopecLeHUmn KNeTOK KPOBU M KOCTHOrO MO3ra C NMPUMEHEHMEM OKpalLuMBaHUS
npo6. Bce npvBefeHHble Bbiwe CNocobbl AMArHOCTUKM TPebyT MOCTOPOHHErO
BMellaTenbCcTBa B GMOMOIMYECKYI0 cpedy, YTO MOXET NPUBECTU K NOoTepe yactu
MHpopmMaLmn.

B 1O e BpemMs OJHVMM U3 MHTEHCVBHO pa3BMBAIOLLMXCA METOLOB MCCNenoBa-
HUA 1 OWArHOCTUKN KPOBW SBMSIETCA ONTMYEcKas CMNeKTPOCKONUA KPOBW in Vivo,
Nno3BONAKLLAA NOJyYaTb AaHHblE NMPU MUHUMa/IbHOM NMOCTOPOHHEM BO3AEVCTBUM
Ha opraHu3M. Beuay TOro, 4to OCHOBHbIM OpPraHOM KPOBETBOPEHWSA AB/AETCA
KOCTHbI/ MO3r, /IOTMYHO NPOBOAWTL CpaBHUTE/bHbIE CreKTpasibHble uUccnegoBa-
HUA nepudiepnyeckoin KPOBM M KOCTHOTO Mo3ra. Kak mpaswio, cHavana Habsio-
[aloTCA U3MEHEHUsA B COCTaBe KOCTHOTO MO3ra, 1 TOJIbKO Yepes HEKOTOpoe Bpems
B KpoBW. CpaBHeHWe CnekTpoB M03BONSET HabmogaTb AVHAMUKY W3MEHEHWS
COCTOSIHUA opraHun3mMa. K coxaneHuio, Takne uUccriefoBaHus B HacTosLee BpeMs
NPaKTUYeCKn OTCYTCTBYIOT.



Kpome TOro, cyliecTBylollas B HacTosliee Bpemsi nutepartypa no mccnemo-
BaHWSIM KPOBW, Kak MPaBu/o, y3KOHanpas/fieHHa. B rematosiorMyeckux Crnpasoud-
HUKaX, MOHOrpadouax AaHHble O CMEKTPOCKOMUM KPOBU MUHUMaIbHLL. B nmeto-
Lweiics nMTepaType no CrekTpoCKonuy KPoBu cnabo oTpaxeHbl NPOLECCH KpoBe-
TBOPEHMS, BONPOCHI MO 6UOXMMUUYECKOMY U KNETOUHOMY COCTaBaM KPOBW W KOCT-
HOro MO3ra, a Takke Mo UX U3MEHEHMUIO NPK Pa3INUHLIX NATONOrUsIX. BBuay Toro,
UTO U3MEHEHUS GUOXMMMUYECKOTO 1 KNETOYHOTO COCTABOB MPUBOAAT K N3MEHEHWN-
AM MOT/IOWEHNS 1 PACCEsHUA CBeTa, 63 MOHMMaHWUA 3TUX MPOLECCOB CreK-
Tpa/lbHble UCC/IEA0BAHMA KPOBM He MOryT 06ecnednTb MOoJjHOTHI BbIBOAOB M3
noslydaemblx pesysibTaTos.

B pa6oTe npeactaenieHa WHGOpMaLMs NO reMornoasy, KIeToUHOMY U GUOXM-
MWYECKOMY COCTaBaM KPOBW W KOCTHOTO MO3ra, WX U3MEHEHUSIM Npu psige nato-
NTIOTVYECKUX COCTOSIHMIA. VIHIOPMAaLIMsi COMPOBOXAAETCS CreKTPpasibHbIMU Xapak-
TEPUCTUKAMM KPOBM U KOCTHOTO MO3ra, COMOCTAB/IEHHBIMU C KOHKPETHbIMU MO-
rNOWAOLWMMI BELeCTBaMW. Hapsigy C OpUTMHA/IbHBIMK AAHHBIMM, YacTb Crek-
TPOB MNoJlyyeHa Co CTpaHuL, VIHTepHeT. MpuBEAEHbI AaHHbIE MO UCMO/b30BaHI0
CMEKTPOCKONMM KPOBYW B LIENAX AUArHOCTUKM, NPEANPUHATA MOMbITKA COBMECTHO-
ro U3yuyeHust 06pasLioB nepudepuyeckoli KPOBM U KOCTHOTO MO3ra CNekTpasibHbl-
MW MeToZamu 6e3 MUCMosb30BaHUA AOMNOMHUTE/bHBIX PEaKTUBOB W KpacuTeneil,
32 WCK/IOYEHNEM aHTUKOAry/IsiHTOB M (DU3MOMONMYECcKoro pacTteopa. MpoaHanu-
31pPOBaHbI Pe3y/bTaTbl CPABHUTESIbHLIX UCCMEA0BaHWA CNEKTPOB MOM/OLEHNS U
CO6CTBEHHOI D/TyOPECLIEHLMM 06PA3LI0B KPOBM M KOCTHOrO MO3ra rematosioru-
UECKUX GOSbHBIX C LIE/bI0 BbISIBMIEHNS] 3aKOHOMEPHOCTEN W3MEHEHU B crnekTpax
B 3aBUCYMOCTU OT BUAA U TAXKECTU GOMIE3HN U OT BHELUHUX BO3AEWCTBUIA Ha U3y-
uaemylo cpefly. B kauecTBe BHELUHETO BO3AEWCTBUA MPUMEHSINIOCH M3/yYeHne
rennit-HEOHOBOTO Slasepa.

He npeteHays Ha NOMHOTY W3/0XEHUS, aBTOPbl HAAEKTCA, UTO AaHHasi KHUra
6y[eT nosesHa uccnefoBatensiM pPasfiMuHoro Npoduss, 3aHUMAOLWMMCS U3yde-
HUEM OMTUYECKNX XapaKTEPUCTUK G1OSIOTMYECKNX 0O BEKTOB.

ABTOpPbI BbIpXAT 61arofapHOCTb  KOMEKTVBaM  LieHTpasibHOW  HayuHo-
UCCNenoBaTeNbCkoil 1abopaTopun U KAUHWKKM remaToniorn v npogonatonoriu
CapaTtoBCKOrO MEAMLMHCKOrO YHMBEpCWUTETA 3a MpefocTaB/ieHne o6pasuoB W
uccnegoBaHve vx cocTasa.



COCTAB KPOBHU U KOCTHOI'O MO3IrA
IMuronoruueckuii coctap
CoepemeHHas MOOeNb KPOGeMBOPeHUA

KpoBeTBOpHas cuctema opraHv3ma obecneynmBaeT NOCTOAHHOE OOHOB/EHWE
KNETOK KPOBW. Kak M3BECTHO, OCHOBHbIM OPraHOM KPOBETBOPEHWUS ABNAETCA KO-
CTHbIA MO3r. OHAKO TO/bKO YacTb KOCTHOrO MO3ra 340POBOrO YenoBeka, npeg-
CTaBNAOWaAs CO60i KpacHbIi KOCTHbIA MO3r, akTuBHa. OCHOBY KOCTHOrO Mo3ra
COCTaBNAET PETUKYNAPHASA TKaHb, B NETNISAX KOTOPOI PacnosioXeHbl reMonoaTuye-
Ckve anemMeHTbl. K KNeTOYHbIM 3f1eMeHTaM  PeTUKYNSAPHONA TKaHW OTHOCATCS
hnbpobnacTbl, OCTEOHMACTbI, XXUPOBbIE KNETKN U 3HAOTENNA/IbHbIE KNETKN. Pe-
TUKY/ISIPHBIE KIETKU UCTOMNHAT POJib MUKPOOKPY>XXEHWUS, HEO6X0AMMOro Ans cy-
LLieCTBOBaHMA 1 andpepeHLanm KPOBETBOPHBIX KITETOK.

KpoBeTBOpeHue - MHOrocTaguitHbii npouecc (puc. 1), B pesynbTaTe KOTOPOro
noafepknBaeTca paBHOBECHME CUCTEMbl KPOBW. COrMNMacHO COBPEMEHHbIM npef-
CTaB/IEHNAM CYLLECTBYeT reTteporeHHas nonynsaumsa KneTok-npeslecTBeHHUKOB
(Hanpumep, KonoHveobpasylwme eanHuubl B ceneseHke - KOEC), Cnoco6HbIX K
OondpdpepeHumpoBKke NO BCEM HanpaBieHUAM KPOBETBOPEHUA. DTN K/IeTKM Ha3Ba-
Hbl CTBOJIOBbIMM.

VcxodHass My/nbTUNOTEHTHAs CTBOJIOBAs K/1eTka JaeT Havyaslo HECKOSIbKUM
TMNam CTBOJIOBbIX K/IETOK, U3 KOTOPbIX Pa3BMBAIOTCA pas3/inyHble pAdbl KpPoBe-
TBOpeHusa (puc.l). AudpchbepeHumpoBka KNETOK-NpeaecTBeHHUKOB NPUBOAUT K
NosiIBNEHNI0 MOPAIO/IOrMYECKN pacro3HaBaemblX KNeTok. Bo3MOXHO nepek/iiove-
H/e KPOBETBOPEHWS MNPEVMMYLLUECTBEHHO HA OJHO U3  HanpasBfieHWi, HyXHOe B
[OaHHbI MOMEHT. [pn 3TOM B KadKAbli MOMEHT BpEMEHU HabMAaeTCa pasimume
reMOono3TUYECKMX KIETOK Kak MO CTPYKTYype, Tak ¥ Mo (PyHKLUMOHA/IbHBIM XapakTe-
pyUCTUKaM W CTeneHu 3penocTu. PasHble nMHWM anddepeHupoBkn obecneunsa-
10T pas/iMyHble OYHKUMKM (MMMYHHas 3awuTa, remMocTas, TPaHCMopT KWUC/opoaa,
tharoumTo3). B KaxkA0i U3 IMHUIA MOXHO PasNnynMTb HECKOJIbKO KNaCCOB K/1ETOK.

MepBblii  k1acc —  MOPMONIOTMYECKM  Hepacrno3HaBaemble  K/ETKU-
npegwecTBeHHukn (Hanpumep, KOEC). Hapsagy ¢ KOEc o6HapyxeHbl nogkiacchl
NOJSIMMOTEHTHBIX W YHUMOTEHTHBIX KNETOK-NpeAwecTBeHHMKOB. K nepsBomy nog-
KNaccy OTHOCAT T[PaHy/fIoLUTapPHO-MOHOLUMUTAPHYK OUNOTEHUUAIbHYIO  KNIETKY-
npeawecTBeHHNK (KOE-TM), rpaHyoLMTapHO-3PUTPOLUTAPHYIO KNeTKy-
npegwecTtBeHHnK (KOE-IF'3) n gpyrue. M3 ctBonoBbiX knetok CFU obpasytoTcs
M1eno61acT U MOHO6MIACT, AalLme Havaslo HEMTPOMILHOMY U MOHOLMTAPHO-
My psifgaM KpOBETBOPEHWs. KneTkn faHHOro knacca o0651agarT CnoCO6HOCTbIO



OvdbdpepeHUMpoBaTLCA B Pas/IMUHbIX Harpas/IEHWMAX KPOBETBOPEHMA, 0bpasys
pas/iMyHble KETKN yXe Ha cTaguu nponudepauun. Ko BTOpomy nogknaccy oT-
HOCATCA Te KNEeTKW, KOTopble ANdEPEHLMPYIOTCA TONBKO B Hanpas/ieHn OfHO-
ro OnpefesieHHoro pPOCTKa KPOBETBOPEHUS, HamnpuMmep, 3puTpouuTapHas Koso-
Hueob6pasywan eagmHmua (KOE-3). MNpeawecTBEHHNKM BCEX POCTKOB KPOBETBO-
peHns MMerT MopPoNoruo IMMgoLnTa.

BTOpO Knacc KNeToK COCTaBsAT CMOCOGHblE K AeneHuto (nponndepupyto-
LMe) KNeTKM-NpeawecTBeHHUKN. B AaHHOM Kfiacce MOXHO BblAENNTb HECKOSIbKO
PSAOB KNETOK: 3PUTPOUAHbIA, TPaHyNoUUTapHbIA, MOHOUMTAPHBIA, naasMoumTap-
Hblli U T.4.

Tpetnwii knacc — coO3peBakoLye, HEeCnocobHble K  AENEHUI0  KNeTKu-
npealecTBeHHUKU. B npouecce co3peBaHVs OHW MoggeprarnTcsa Mopdosiornye-
CKUM U3MEHEHUAM.

W, HakoHeL, nocrne co3peBaHus reMono3aTUYeckne KIeTkn ob6pasytoT kiacc
3penbiX, (PYHKLUNOHMPYIOLLMX KNETOK, KOTOPble MOKMAAIT KOCTHbIA MO3r, nonajas B
KpoBb. CPOK >KWM3HW 3PENIOin KNEeTKU COCTaB/IAET OT HECKO/IbKUX 4acOB [0 He-
CKOJIbKUX MECALIEB.

B KOCTHOM MO3re BCTPEYaTCA Takke TyYHble TKAHEBbIE KIETKN.

bracmuoie kiemku kocmnozo mosza

Bce 6nacTHble kneTkn 6a3ousibHbl. Kak yxe oTmeyanoch Bbile, 6/1acTHble
KNETKM KOCTHOrO Mo3ra SIBNSITCA CaMbIMW MOMOAbIMU - KeTKaMu  pas/inyHbIX
PsL0B KPOBETBOPEHUS, T.e. 6/1aCTHbIE KNETKM MOPMO/IOTMYECKN pacro3HaBaemsbl.
He npvBOAA UWMTOMOTMYECKME XapaKTEPUCTUKN K/IETOK, MOXHO ckasaTb, YTO Ta-
KAMW KNeTKamu sBNSI0TCA:

MMUeNo6nacT - KNeTka Kpyrnoi nnm osasibHol HOpPMbl, pa3smMepom

15-20 MKM™;

NPO3PUTPOGIACT — K/1ETKA KPYI/1oi DOpMbl, AnaMeTpom 15-25 MKM;

MerakapuoonacTt — camblii KpynHbIli 61aCT KOCTHOTO  MO3ra,  KpYI/ibli,
onametpom 25-35 MK,

MOHOGNACT —K/eTKa Kpyrioin qopmbl, gnametpom 15-20 MKM, 94p0 He-

NpaBW/IbHON POPMBbI;

numgo6nacT - keTka Kpyrioi popmel, guametTpom 15-20 MKM;
nnasMoo6aacT — pasmepbl U3MEHAKTCA B 60Mbwux npegenax. MNnasma-

TUYECKUI PSS KNETOK NPOUCXOAMT, B OT/IMuMe OT OCTa/lbHblX, OT B-

nmdounToB. nasmatnyeckme KNeTkn 06HapyXuMBalT —TOMIbKO B KOCTHOM

mo3re. Yepes ctaguio nponsasMouuTa nnasmobnact npespaliaetcs B 3pe-

NYI0 N1a3MaTNyYecKyro KNeTky - N1asmMouuT.

Spumponos3

K MOMEHTY poXAeHus yefnoBeka 3pMTPON033 MOSIHOCTHH OCYLLECTBASIETCA B
KOCTHOM MO3re.

Camasi monofasi k/fietka apuTponaHoro psiga - nposaputpoénact. Mo mepe co-
3peBaHusA 06pasyeTcs 6a30(usbHbBIA 3pUTPO6NACT, 3aTeM - NOAMXpoMarodusib-
Hbl 3puTpOo6acT. Mpu nepexoge OT NPo3PUTPO6IAcTOB K 6a30(PUNBHBIM 3pUT-
po6nacTtaMm YNC/0 KIETOK YBeNnuYMBaeTCca NpuMepHo B 3 pasa, a Ha cnepgyoLei
cTaguu - Npy nepexoge K noamxpomatodusibHbIM 3puTpobiactam - B 5 pas. Mpu
COo3peBaHun 3puTpobiacTa obpasyerca HopmobaacT. PasnnyarT 6a30UbHbIE,
NoMXpoMaTou/ibHbIE N OKCUIUIIbHBIE HOPMOGNACTDI.
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