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[laTomoroanaromy u CyAeOHO-MEIUIIMHCKOMY OKCIEPTy YacTO MPUXOIUTCSA
pemath BOMPOC O BPEMEHH BO3HUKHOBEHUS HWIIEMUYECKHX HHPAPKTOB H
KPOBOM3JIUSHUN B TOJIOBHOM MO3T€, JETAJIBHOCTh OT KOTOPBIX cocTaBiseT 12-15% B
CTPYKType BCEH CMEpPTHOCTH B3POCIOr0 HaceleHus. KMmeeTcs MOCTaTOYHO OOJBIIOE
KOJIMYECTBO padoT, MOCBSIIEHHBIX MPOIECCaM IECTPYKIIMU U penapair B TOJIOBHOM
MO3re Ha MHUKPOCKOTHYECKOM ypoBHE. OJTHaKO B ATHUX paboTax BpeMEHHBIE MapaMeTphl
MpPUBEACHBI, KaK MPaBUiIo, PparMeHTapHO W HAa HEOOJBIIOM KOJMYECTBE HAOIIOICHUM.
Yro kacaercs MaKpOCKOMUYECKUX KPUTEPUEB JABHOCTH, TO ATOT BOMPOC MPAKTUYECKH
BooOme He pa3paboran. B wmonorpadpmm I1.®d. Kammreeckoro (1993) mo
MaKpoCKoNu4Yeckor auddepeHnnansHoil TUarHOCTUKE TMAaTOJOTMYECKUX MPOIIECCOB
yYKa3bIBaeTCsl Ha OOJBIINE TPYIHOCTH B OMPEACICHUU CPOKOB JaBHOCTH, OCOOCHHO
uH(papkTa (M MO BHEUIHEMY BHJY €ro, W IO TUCTOJIorMYeckoil kaptuue). [Ipobrema
OCIIOKHSIETCS €Ile W TeM, YTO U MH(APKThl, U KPOBOMBIUSIHHS TMPEACTABISIIOT COOOMU
IUHAMUYECKYIO CTPYKTYPY, CKOPOCTh TPOTEKAHHUSA M CTEMEHb BBIPAXKECHHOCTH
PEaKTUBHBIX M3MEHEHUH B KOTOPOWM 3aBHUCAT OT MHOTHX TNPUYWH: JIOKAJIU3ALUUA H
pa3Mepa ouara, CKOpOCTH €ro (OpPMHUPOBAHUS, HAJTUYHSI UM OTCYTCTBHS OTEKAa MO3Tra H
T.1.

OmnpeneneHne CpPOKOB JABHOCTH OYAaroBbIX IIPOLIECCOB B TOJOBHOM MO3T€ W,
MpeXJe BCEro, MHPAPKTOB W KPOBOUBIUAHUN TPEOYIOT OOJBIIOrO OMBITA M YETKUX
OPHUEHTHUPOB.

B npengnaraemMeix METOOWYECKHX PEKOMEHIAIMAX BIEPBBIE ClENaHa IOMbITKA
MPEACTABUTh ATU OPUEHTUPHI B BUJI€ TAOJUII, B KOTOPHIX MPUBEJACHA TUHAMUKA MAaKpo- U
MUKPOCKOMTUYECKUX TPU3HAKOB, CBSA3aHHBIX C BpeMeHHBIM (akTtopom. Takoro pona
TaONHIBl CYNMIECTBYIOT Uil HMH(pApPKTOB MHOKapaa. [l XpoHOMETpHUH OYaroBBIX
COCYJIUCTBIX IMPOILIECCOB B MO3re WX HeT. B Tabnuuax otpaxken Oosiee uem 10 - neTHUi
ombIT paboTHl jaboparopuu marojorudeckoir amatomuu P H X W um. mpod. A.JL
[lonenoBa. Ha ocHOBaHMM MaKpOCKOMMYECKUX (TMAJbMATOPHBIX M BHU3yaJIbHBIX) W
MUKPOCKOMTUYECKUX HCCIEAOBAaHUI OTOOpaHBI KPUTEPHH, TECHO CBSI3aHHBI C (PaKTOPOM
BPEMEHHM, CTEMEeHb BBIPAXXEHHOCTH X OIleHHMBajgach B Oamwiax oT (+) 1 go (+) 4.
HemnocTosiHCTBO MpU3HAKOB 0003HAUYE€HO 3HAKOM (1), OTCYTCTBUE WJIM pErpecc Mpu3HaKa
(-). LlBeToBas ramMma 04YaroB COCYIUCTOM KaTacTpodbl W TOTPAHUYHOM 30HBI JaHa
COOTBETCTBYIOIIMMH ONMUCATEIBHBIMU XapaKTEPUCTUKAMH LIBETA U €0 OTTEHKOB.

Tabnuubl cocTaBieHbl O CpeAHUX N0 00beMy HH(PAPKTOB 3aHUMAOIINX
npUOIU3UTENBHO 1/5 YacTh momymapusi, ¥ BHyTPUMO3TOBBIX KPOBOM3MHSIHUY - 10 50-70
MJ. OJHaKO OHU MOTYT OBITh MCHOJIB30BAHbI KaK NI 0ojiee KPYIHBIX, TaK U JJIs OoJee
MeJKuX oyaroB. K ka)kqoMy KpuTepuio B TaOIMIaX 1aH KPATKUH KOMMEHTapUH.



TABJIMIBI IJIA OITPEJAEJIEHUSA CPOKOB JABHOCTH
NH®APKTOB I'OJIOBHOI'O MO3I'A 11O MAKPOCKOIIMYECKUM
(tada. 1, 2) ® MUKPOCKOIINYECKHUM (ta6a. 3) IPU3HAKAM

JlaBHOCTh HMH(APKTOB OIIEHHBAJIACh IO IMATH MAaKPOCKONMUYSCKHM ITPU3HAKAM:
pasmsrdeHue B 30HE HH(aApKTa, (OPMHUPOBAHHWE JIEMApPKAIMOHHOW JIMHUH H
KUCTOBHUIHOM IMOJIOCTH, PEAKTUBHBIE U3MEHEHHS BMSTKOW MO3roBoil o6osouke (MMO),
[IBETOBas raMMa B odarax WH(apIupoBaHUSI W CEMH MHKPOCKOIMUYCCKUM TMpHU3HAKAM:
OTCYHBIC W HEKPOTHYCCKUE H3MCHCHHUSA, MuKpodaranpHas (CErMEHTOSICPHbIC
JEHKONUTHI), MakpodaraiapbHas, JuMQoIUTapHas ¢ MaKpOTJHaJbHAs pPEaKIIHH,
W3MEHEHHUS CO CTOPOHBI KPOBEHOCHBIX COCYI0B.

TABJIULA 1. MAKPOCKOIINYECKUE KPUTEPUU JTABHOCTHU
NIEMHUYECKHUX (BEJIbIX) THO®PAPKTOB I'OJIOBHOI'O MO3I'A

IIpuznaku Octpas ¢a3a (cyTkn) Xponuyeckasi paza (Mecsibl)
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¢ B 3T10i1 M mocseayomuxX Ta0AMIAX T - HEMOCTOSIHCTBO NPU3HAKA

PASMSATYEHUE B 30HE HH®APKTA

KoncucrteHnmst (IIOTHOCTh, YNOPYroCcTh, TYProp) 30HBI HHQaPIUPOBAHUS
YMEHBIIIAETCSl BCJIEACTBUE IMPOLECCOB ayTOJIM3a M JJIMMUHALMUM MPOAYKTOB pacraja.
HesnauutenpHoe pa3msirdyenue - (1 6amn) TkaHb MO3Ta clierka 3anajaeT Ha MOBEPXHOCTH
cpesa, Jierde paspbiBaeTcs W ciabee, yeM B HopMme “npyxuHuT’ . YeTwlpe Oamna -
MMOJTHOCTBIO PaCTBOPHUBIIASICSA (ayTOJU3UPOBAHHAS) TKaHb MO3Ta B BUIE OecPOpMEHHBIX
PBIXJIBIX XJIOIbEB, IIaBaroIasl B KUCTO3HOM KUAKOCTH. [[Ba u Tpu Oaiia - mepexoiHbIe
COCTOSIHUSI MEXJTy STUMH KpallHUMHU BapHaHTaMHU.



JTEMAPKAILMS

Orpanuyenue (M30JISI1Us1) HEKPOTHU3UPOBAHHOW TKaHU OT ““370pOBOro” Mo3ra
SABJISIETCS  CJIEJICTBUEM JE€MApKallMOHHOTO (ACENTHUYECKOro) BOCIAJICHUS U HUMEET
TUTIUYHBIA HA0Op KJIETOYHBIX peEakuuh. B TmepBble CYTKH TIOCNIE TMPEKPAIICHHUS
KpPOBOTOKAa 3TOM 30HBI HET. YYacTOK HEKpo3a 0e3 pPe3KuX TIpaHul] MNEepexOoAuT B
OKpPYXaIOIIyl0 MO3TOBYIO TKaHb. K TpeTbMM CyTKaM Kpail 30HBI HEKpO3a MOKHO
OMPENENIUTh MNAJBINATOPHO IO PA3HUIIE KOHCUCTEHLIMH M MO BBIOYXaHHUIO €ro Haj
MMOBEPXHOCTBIO cpe3a 30Hb uWHGMapuupoBanus (2 Oamma). UYepes 5 cyrok
JeMapKallMOHHAs JIMHUS BbIABIseTca dertdye. K 2 - 3 Henmene oOHA OTYETIIMBO
ompenensaeTcs 1Mo mnepumerpy uHbpapkra (3 Oamma). OgHako B YacTH CPEIHUX U
0COOEHHO KpPYIMHBIX HMH(PAPKTOB Yepe3 Mecsl] M Jaxe B Oojee MO3IHHE CPOKH 30Ha
JeMapKallii BUIHA HE BO BCEX y4acTKax IO MEPUMETPY 30HBI HH(DAPIUPOBAHUS.

O®OPMUPOBAHUE KUCTHI

Tak kak roJIOBHOM MO3T pacroJiaraeTcsi B 3aMKHYTOM 00beMe TOJIOCTH Yepena U B
HEM HET “‘CTPOMTENHLHOT0 MaTepuana’ JJjs 3aMelleHUs KPYIMHBIX 04aroB HEKpo3a, TO Ha
MecTe HH(apKTa OOBIYHO (HOPMUPYETCS TMOJIOCTh (KWCTA), 3aIMOJIHEHHAs >KEJITOBATOM
CEpO3HOM JKHUIKOCThIO. OOBIYHO BHAuaje STOT MPOIECC HOCUT THE3IHBIN XapakTep U
TOJIBKO TIOTOM oOpasyercsi onHa (eauHas) kucta. [losBIeHWE KUCTEBUAHBIX MOJOCTEH
(MEJIKHMX) CBHJIETECIBCTBO TOTO, 4TO MH(MapKTy 3 - 4 Henenu (2 Oama), OHOW MOJIOCTH
(60mBIIION), B KOTOPOH el1le COXpaHSIOTCS (PparMeHThl HEKPOTU3UPOBAHHOM TKaHH, -1,5-
2mecsna (3 6amna). B kpynHbIx nHbapKTax (C HUMH, KaK MPaBWIO, TOJITO HE JKUBYT) 10
00pa30BaHMsI KPYITHBIX MOJOCTEH /€70 OOBIYHO HE TOXOINT.

PEAKTHUBHBIE N3MEHEHWSI
B MSITKOH MO3IOBO OBOJIOUKE (MMO)

[IpuMepHO B TMOJOBUHE cCiy4aeB (MPAKTUYECKHM BO BCEX HAOMIOJECHUSIX C
KPYMHBIMH H JOBOJBHO 4YacTO CO CpPEJHUMHU TIO0 BeNWYMHE HH(pAPKTAMHU) MSTKas
Mo3roBasi o0oJjiouka (cocynucTass + mayTUHHas) Hpuiexana K HEKPOTH3MPOBAHHOU
4acTH MO3ra, OKa3bIBAsSICh B 30HE HAPYIIEHHOI'O MO3TOBOI0 KpoBooOpamnieHus. Ha cambix
paHHUX dTanax B ocTpyio (aszy mHbpapkra ompenensercs orek MMO u MOBBIIIEHHOE
kpoBeHanosnHenue (1 6amr). Uepes 5-7 cyTOk 1O X0y COCYJIOB MOSIBIISIOTCS KEITOBATO-
pKaBble OTTEHKU NEPUBACKYISIPHBIX TeppuTopuii (2 ©Oamma). PkaBblii  OTTEHOK
COXpaHsAETCs B T€UeHHEe MHOruX JjeT. CleayeT OTMETUTh, YTO MPOCBEYUBAIOIIASCSA Yepe3
MMO yxe MmepTBasi, HO €lIe COXpPAaHMBIIAs CBOU KOHTYPBI KOpa, TaKXe MpHOOpeTaer
KOpUYHEBATO-p>kaBbli  OTTeHOK. K KoHIy octporo mnepuona MMO  yrommaercs,
nepecraer ObITh MPO3pAvYHOM, YEeT4e CTAHOBHUTCS TpaHMIla y4acTKa OOOJIOUKH,
npuwiexanieid k wHpapkTy. Ecnum B 3TOT mepuoa TOTSHYTH 3a HEE IHHIIETOM, TO



BCKPOCTCA pbIXJIada, IIOpHUCTasd TKaHb MO3ra, u3 KOTOpOﬁ BMecTe ¢ MMO BBITATHBAIOTCS
IIJIOTHBIC TAXKHW aMIIYTUPOBAHHBIX KOPTUKAJIIBHBIX W CY6KOpTI/IKaJ'IBHBIX COCYyIOB.

Haunnas npumepHo ¢ mecsua, ckiaepo3 MMO nporpeccupyer, o0pa3yroTcs moJis
¢ubpo3a HempaBWIbHOU (opMBI. 31€Ch K€ MOXHO BHUICTh MEIKHE U KpYyIHBIC
cy0apaxHouJaIbHbIE U CyONUanbHbIe TUAPOMBI (4 Oana).

TABJIMIIA 2. JUHAMUKA U3SMEHEHUWH IBETA BEJIOI'O M1 CEPOI'O
BEIIECTBA B OYAT'AX TH®APIHUPOBAHHOI'O MO3I'A

Cpoxku Benoe BemecTtBo Cepoe BemecTBo
(cyTkn)
0,5 benblit unu GoJiee CBETIIBIN, YeM HEMTOBPEXKAEHHBIN MO3T bnenno-cepslit
1 -//- bnenno-cepslii ¢
PO30BBIM OTTEHKOM
3 CBeTio-cepblit win Oemblii B MECTaxX pacIuIaBIICHUS CaeTiio-cepblit
5 -//- CBetmo-cepslii ¢
KENTOBATHIM OTTEHKOM
7 Caerno-cepblit bnenno-cepslii ¢
KENTOBATHIM OTTEHKOM
brnenno-cepslii co
o CBETJI0-KOPUYHEBBIM
10 Cepblii C )K€ATOBATHIM OTTEHKOM P
OTTEHKOM
15 Cepplii 0 JIETKMM KOPUYHEBBIM OTTEHKOM -//-
21 Cepplii CO CBETIIO-KOPHUYHEBBIM OTTEHKOM bnenHo-kOpHUYHEBHIH
bnenHo-kopUYHEBHIil ¢
. IPSA3HOBATHIM
30 ['psi3HO-CcephIii(IIBET XJIONBEB YK€ PACIUIaBUBILIETOCS MO3ra) p
OTTEHKOM
45 -//- ['psi3HO-OypHIit
60 -//- I'psi3HO-OypHIit,

MECTaMHU CepbIi

[IBeToBas raMMa B 30HE HEKpO3a MEHSETCS MO Mepe ero crapeHus. JJatb TOUHYIO
OMHUCATEIBHYIO XapAKTEPUCTUKY ITUX U3MEHEHUN 0Ka3aJ0Ch BEChbMa 3aTPYAHUTEIbHBIM.
D10 OO0YCJIOBIEHO TE€M, YTO ‘“‘UUCTHIX’ UBETOB (KpacHbId, KOPUYHEBBIM W T.N.) B
uHpapkre HeT. Kpome Toro, mpuMech KpOBU B 30HE TUIIOKCUH, KOJIMYECTBO KOTOPOU OT
OBICTPOTHI MPEKpALICHUs] KPOBOTOKA, a TaKKe HaJIU4Yhe MEJIKUX KPOBOUBIUSIHUN




(“I&CTOFO CIIYTHHKa COCYAHCTBIX HEKPO30B M03Fa) IMPUBHOCAT AOIMOJHUTCIBbHBIC OTTCHKHU
B IBETOBYIO TaMMYy. ]_IBGT oenoro u Ceporo BEUICCTBaA B 3aBHUCHMOCTH OT CPOKOB
I/IHCI)apKTa MCHACTCA II0 PAa3HOMY. 910 O6YCJ'IOBJ'ICHO pasinuueM HX KICTOYHOI'O H
TKaAHEBOT'O COCTAaBOB U KOJIMYECCTBOM JIUITMIOB.

Kak oTmeuanoce paHee, BBIPAKCHHOCTh OTOOpPAaHHBIX MAaKPOCKOIMHUCCKUX
KPUTEPHUEB 3aBHCUT OT MHOTHX cjaraeMbIX. [103TOMy TOJEKO B COBOKYITHOCTH OHH JAlOT
BO3MOXXHOCTh OTBETHUTh Ha BONPOC O JaBHOCTH WH(papkra. Kpome TOro, mx MoKHO
HCITOJIb30BaTh KaK CBOCTO POJa OPUEHTUPHI ISl MPUIICIBHOTO B3SATHS MaTepualia, mocie
TUCTOJIOTUYECKON 00pabOTKHM KOTOPOro OOBIYHO yAaeTcs 0ojee TOYHO YCTAaHOBHUTH
BpeMs BOSHHKHOBECHUS HH(aAPKTA.

TABJIULHA3. MUKPOCKOIIMYECKUE KPUTEPUU JABHOCTH
NIEMHWYECKHUX (BEJIBIX) THO®APKTOB I'OJIOBHOI'O MO3I'A

IIpusnaku Octpas ¢a3a (cyTkn) Xponuyeckasi paza (Mecsinbl)
0,5 1 3 5 7 15 | 21 1 2 6 12 | 24
Ortex ++ | F++ [+ | ] A + + + + - - -
+ +
Hexpo3 i st B ot ol N e o e R o BT B + + +
+ + + +
CerMeHTOSIIEPHBIE| + |+++ | +++[+++| ++ + + + + - - -
JIeHKOUM THI +
Maxkpodaru - - + | 4+ | A || | A + + +
+ +
JIumpouuThl - - + | 4 || || + + + +
+
Muxkporius + + 4+ | A+ || | | |
+ +
Peaxknus
KPOBEHOCHBIX + + 4+ | ++ | A+ ||| A + + +
COCy10B +

OTEK

OH nosiBisieTCsl B IEPBbIE Yachl MOCIE HACTYIJICHUS UILIEMUHU U TOBOJIBHO OBICTPO
HapacTtaeT. [lo kparo ouara HeKpo3a aKTHUBUPYIOTCA OJUTOACHAPOrNIMOUUTHL. OHH
YBEJIMUMBAIOTCS B pa3Mepax sapa OTTECHSIOTCSA K Mepuepuu U CHETKH MPUOOPETAIOT
My3bIPEKOBHUIHYIO0 KOH(pUTypanuo. Bokpyr cocynoB yke B MEpBbIC Yachl MOSBISIOTCA



KpuOJtopbl. MakcuMalibHasi BEIPAXKEHHOCTh OTEKa BBIABISETCS K 3-M cyTkaM (4 Oamna).
Ha 5-7-e cyrkm OTek pe3Ko CHamaer, COXpPaHSACh TOJBKO B Y3KOM 30HE BOKPYT
uH(papKra.

HEKPO3

B obOmactu wuH(papkTa gereHEepaTHBHO W3MEHEHHBIE HEPBHBIE  KJIETKU
ONMpENeNAOTCS B TEpPBbIE 4Yachl II0CJIE€ HACTYIUIGHHS] HWHCYJIbTa M JOCTHTAIOT
MaKCHMAaJIbHOTO TPOSBICHUS depe3 2 - 5 cytok (4 Oamra). OcHOBHBIMH (popmamu
rudoen HeMpoHOB ObUIM TUKHO3 M Ju3uc. [lo Hamemy MHeHHIO, ‘‘TeMHbIE”
(muxkHOMOp(HBIE) HEUPOHBI - 3TO OBICTPO (OCTPO) THUOHYIIHWE SIEMEHTHI, TO IIU
BCIIC/ICTBME BHE3AlIHOM U TSKEIOM THUIOKCUH, TO JIM BCIEICTBUE TE€HETUYECKOU
HEYCTOWYMBOCTH HX K JeUIUTYy KHUCIOpona. YWCIO TEeMHBIX HEHUPOHOB B 30HE
nH(papkTa OCOOCHHO BEIWKO B paHHUE Cpoku (mepBble Tpu 1HA). [lpwm
MPOJIOHTUPOBAHHOW MIIeMHUH Ha (OHE HEMOJHOTO HEKpOo3a B Mpemaparax mpeodianaroT
“cBeTnible”  (OpMBI TOTMOAOIIMX HEHWpPOHOB. B 1uTOMIa3Me MOCIECIHMX YacTo
0OHapy>KHUBAIOTCS TPaHyJIbl TUNO]yCIHHA.

MUKPODAT AJIBHASA PEAKIIUA
(cerMeHTOsIIEPHbIE JIEHKOUMTHI)

CerMeHTOsIIEpHBIC JICMKOIMTHI TMOSBISIOTCS B 30HE HMH(]apKTa B MEpPBbIC YaCHI.
[lepuon wHambodpiero ‘“pacuBera” JEHKOUUTAPHOW pEAKIUU BOKpYr UH(apKTa
npuxoguTcss Ha 2-5-¢ cytku (4 Oamna). Uepe3 Hemeno peakius JOBOJBHO PE3KO
ooOpeiBaeTcsi. OgHAKO B KPYHMHBIX HHGpApPKTax OTACNIbHBIE JIOKaTbHbIE WHOHUIBTPATHI
O0OHapyXUBAIOTCA U B 00Jiee O3HUN MEPHO/I.

MAKPO®AT'AJIBHAA PEAKIIUA

OTo caMblil Apkuii eHOMEeH B 30HE WH(papuupoBanus. Makpodaru mosBIsrOTCS
Ha 2-3-U CYTKM MoOclie THOenru MO3ra B T€X 30HaX €ro, KOTOphI€ MPUIIEKAT K MITKOU
MO3roBoil oOosouke. Yepe3 CyTKH-IBO€ OHHU TMOSBISIOTCA BIOJIb COCYIOB B
MOTPAaHUYHONW 30HE. B OONBIIMHCTBE CilydaeB — 93TO KpPYIHBIC JJIEMEHTHI, CBETJas
LIUTOIIIa3Ma KOTOPBIX B 3TOT MEPHUOJI COJIEPKUT €IlI€ MaJIO KUPOBBIX Karesb (2 Oana).

Co Bpemenem (10-15-e cyTtku) makpodarud TpaHCPOPMUPYIOTCS B THITHYHBIC
“3epHUCTBIE THaphl’, MHUTOIIa3Ma KOTOPBIX ‘“HadapmupoBaHa’ (HaroruTUPOBAHHBIMU
munuaamu. llpu  comyTcTByrommx WHGAPKTY KPOBOUBIUSHHUIX MOKHO BHJIETH
Makpodara ¢ 3epHamMu TeMocuaepuHa. Ha 2-3-m Hedene B MOrpaHUYHON 30HE
oOpa3yroTcss 1enble moiis MakpodaroB (4 Oamma). K umcxomy wecsma MpoIiecchl
SIMMUHALIMKM ~ TPOAYKTOB  paclaja  NpaKTUYECKH  3aBEpIIAIOTCS,  HAYMHAIOT
00pa30BBIBATECA MUKPOKHCTBI, B KOTOPBIX CpeIu TKAHEBOW J>KHIKOCTH ‘‘TIIaBaroT”



rpynnsl MakpodaroB u oTaenbHbIe ¢aromuTsl (3 Oamna). MakpodaransHas peaxuus
UIeT Ha yObUTh K KOHILy ocTpod (a3el mH(papkTa. B mHbapkTax, “Bo3pact” KOTOPHIX
HACUUTHIBAET MHOTO MeECSIEB (M Jaxe JIEeT), MOXXHO OOHApyXuTh JUMopard Hu
remocuaepodaru ( 1 6amr ).

JUMOOLNUTAPHASA PEAKLIUA

Enuanyanbie TUM@OIUTEI TOSBISIOTCSA IO TMEepHPEpUd MEPTBOM 30HBI YXKE B
MEepBbIE CYTKU BMECTE C CETMEHTOSJIEpPHBIMU Jelkouutra Mu. K TpeTbuM cyTkam
ONPEEISAIOTCS 0OYaroBbl€ CKOIUICHUS MX B MSATKOM MO3roBOM 000JI0YKe, IpUJIeKaIlel K
ouary mHpapkra (1 6amr). NIHTEHCUBHOCTh peaKIMu eIie 0oJiee YCHIMBASTCS K KOHITY
Heneny. YacTs TMMQOIMTOB B 3TOT OTPE30K BpEMEHHU TPAaHCHOPMHUPYETCS B OJIACTEHI.

Ha 10-15-e cyTtku BcTpedaroTcss B HEOOJIBIIIOM KOJMYECTBE ILJIa3MaTHUYECKHUE
KJIETKH B (OPMHUPYIOTCS TUM(OIUTapHBIC TTepUBACKYIsIpHbIE MyDTHI (4 O6amta). MydTsr
n auddy3HO pa3OpocaHHBIC KICTKH COXPAHSAIOTCS B TIMOME30ACPMAJIbHBIX pyOIax
(kancyne) B TedeHue MHorux JieT (1 Gamr). CTeneHb BBIPAXKEHHOCTH JICUKOIUTAPHBIX
(MMM OIUTHI M CETMEHTOSIEPHBIC JICHKOITUTHI) Peakuii B 30He MH(papKTa Mo3ra 3Ha-
YUTEIHLHO HUXKE, YeM B HH(pApKTaX IPYyTrUX OpraHoB.

MAKPOI'JIMAJIBHASA PEAKIIUA

Jlpenaxxupie (QOpPMBI  OJUTOACHAPOTIMOIMTOB W pEAaKTHBHBIC W3MCHCHHS B
aCTpOIIUTaX TOSABJISIOTCS IO Kpar 30HBI HEKpo3a B nepBbie cyTku (1 Gamm). 3ameTHOE
YBEJIMYEHUE X KOJUUYECTBA B MOTPAHUYHOM 30HE MPOUCXOIUT Ha 3-5-¢ cyTku (2 6anna).
Uepe3 Henmeno 3Ta peaklus YCUIMBAETCSA, B HEKOTOPBIX YYAaCTKaX OOHAPYKUBAIOTCS
CKOIUICHUS OJIUTOJAEPAPOINIMOLMTOB U MpoToIia3MaTuyeckux actpornutoB. Ha 10-15-e
CYTKH pEaKTHBHBIC U3MEHEHHUS HapacTaloT, JOCTUTAs MaKCUMaJIbHOW BhIpakeHHOCTH (4
O0amwa). ['nmuanbHble 3JE€MEHTHl HAKAIUIMBAIOTCS B MOTPAHMYHOW 30HE B BHUJIE Bala,
MOSIBIIAIOTCS  “TyuHble” acTpouuThl. Yepe3 2-3 Mecsima Ty4yHbIE AacTPOLIUTHI
YBEJIMUMBAIOTCS B 00beMe, MpeBhIIas B 3-5 pa3 pa3Mep caMmbIX KPYMHBIX HEHPOHOB.
[Ipy OOmMPHBIX TOBEPXHOCTHBIX WH(pApPKTaX dYepe3 6-12 MecsleB Ha MecTe
HEKPOTU3UPOBAHHOW KOpPHI OOHApPYKUBAIOTCS YYACTKHU TJIMO3a, COCTOSIIIUE, TJIaBHBIM
o0pa3oM, W3 Ty4YHBIX acTpouuToB. [Ipm MamoMm yBeJIMYEHWH XOPOIIO BHUIHO, KaK TMOJ
CKJICPO3UPOBAHHON M YTOJIIIEHHOW MATKOW MO3rOBOW OOOJIOYKOM CKOTUICHUSI TYYHBIX
aCTTPOIIMTOB B BHUJE JICHT MOBTOPSIOTKOHTYPHI PE3KO aTpOpUPOBAHHBIX H3BHIWH (2
Oamna). B uTomnazMe HEKOTOPBIX aCTPOIMTOB OOHAPYKUBAIOTCS 3€pHA FreMOCHIEpHUHA.

PEAKIIUSA KPOBEHOCHBIX COCYOB.

OHa nposBIISIETCS BOKPYT 30HBI UILIEMUU YK€ B MepBble CyTkH. OOHapyKUBaeTCs
OTYETJIMBOE YBEJIMYEHUE COCYIAUCTOM CETH 3a CUET PACKPBITHS PE3EPBHBIX KAMUILISPOB.



Yepe3 MOPUCTYIO CTEHKY PE3KO PACHIUPEHHBIX COCYIOB BBIXOAST B OKOJIOCOCYIUCTOE
MPOCTPAHCTBO IUIa3Ma W KpoBsiHble 3nemeHThl (1 Oamm). Yepez 1-1,5 cytok, Kak
MpaBWiIo, (OPMUPYIOTCS  KOJBIECBUAHBIC KPOBOMZIUSHHUSA, KOTOPBIE OCOOCHHO
XapaKTepHBI JJis ceporo BemiecTBa. KieTku 3Ha0TeNMs Ha0yxaroT, Ha 2-3-€ CyTKH B HUX
MOSIBIIAIOTCS MHUTO3BI (2 Oamna). Ha 5-e cyTku B copMupoBaBIICHCS MTOTPAaHUIHON 30HE
Ha (OHE PACKPBHIBIIUXCSA PE3CPBBIX KANMWUUIAPOB TOSBISIOTCS BHOBH 00pa30BaHHBIC
Kamuisipel. K 7-M CyTKaM 3TOT TpOIECC MPOrPECCHPYET, BOKPYT OYaroB HAYMHAIOT
(hopMUpOBATHCS COCYIUCThIC TETIH (3 6aia), KOTOphIE 0COOCHHO XOPOIIIO BBISBIISIOTCS
Ha 10-15-e cyrku (4 ©Oanna). Ilo3gHee cocyaucras CceTh IMEpecTpauBaeTCs U
CKIIEpO3HpYyeTCsA. B IeHTpe MeIKuX KUCTOBUIAHBIX MOJIOCTEH KAMIUISIPHI JIU3UPYIOTCS, a
mo mepudepun COXpaHSIOTCS TPYIIBI JUMOGaroB M pa3psHKEHHAs COCYIHCTas CETh,
KOTOpble Kak Obl “IUIaBalOT’ B KHUCTO3HOM KUAKOCTH. CeThb OecrnopsjaodyHo
pa3OpOCaHHBIX CKJIEPO3HPOBAHHBIX COCYIOB MOXXHO HaOMIOaTh B oOyarax CTapbix
nH(}papKTOB KaKk BOKPYT KHUCT, TaK M B OYarax IJIMo3a.

Kak BuaHO H3 TaOnMIBI, 3HAYUMOCTh CEMH OTOOPAHHBIX MHKPOCKOMHYECKUX
KpUTEPHEB pa3inyHa B 3aBUCUMOCTH OT CPOKOB MH(papkTa. B panHuii mepuosa Hanboiee
WH()OPMATUBHBIMHU SBJISIIOTCS: OTEK, JeTeHEepPaTHUBHBIE M HEKPOTHUYECKHUE W3MEHEHUS B
HEWpOHaxX, WHOUIBTPAIUS CETMEHTOSACPHBIMU JIEHKOUTAMU. OTH pPEaKTUBHBIC
W3MEHEHHMS BBISBIAIOTCS B IEpPBbIE CYTKH, JOCTUras MakCMMyma uepe3 2-3 CyTOK U
COXpaHssCh HA 3TOM ypoBHE 10 5 (OTek, neiikonuTapHas nHGuiIbTpanus) win 10 cyTok
u Oosiee (HEKpOTHUECKHE U3MeHeHus ). MakpodaranpHas peakiys, HaulHaIascs Ha 3-
5-¢ CyTKHM, JOCTHraeT MaKCUMAaJIbHOW CTEMEHHU BBIPAXKEHHOCTH uepe3 2-3 HeAenu.
JIumdoruTapHble EpUBACKYISIPHBIE HHPWIBTPATHI OTYETIMBO hopMupyroTcs Ha 10-15-
e cyTku. B 3TOT ke mepuos cpean TUMEOIIMTOB U MX OJACTHBIX (HOPM OMPEEISIOTCS
3penbie MIa3MaTH4eckue KieTku. [Iponmdepaliss KpOBEHOCHBIX COCYIOB MPOUCXOIUT
Ha 3-5-¢ cyTtku. Uepes Hemelnro HaunHaT GOPMUPOBATHCS TIETIN U3 HOBOOOPA30BaHHBIX
COCYI0B, KOTOPbIE OCOOCHHO OTYETIMBO BBIABISIOTCS Ha 10 -15-¢ cyTkwm.

Mopdonorudeckue, Kak MaKPOCKOTTMISCKHUE TaK U MHUKPOCKOITUYECKUE TTPU3HAKH,
MOTYT OBITh HMCITOJIb30BAaHBI ISl OMPEACICHUS CPOKOB JIaBHOCTH HMH(APKTOB MO3Ta.
OnHako ‘“9yBCTBHUTEIIBHOCTH BBIOPAHHBIX KPHTEPHEB 3aBUCHUT OT CPOKOB: B paHHHUE
CPOKH MHTEPBAIBI COOTBETCTBYIOT CyTKaM (TIepBast HEACA, IEPBBIA MECSAII), a 3aTeM OHa
yBEJIMUMBAETCS J0 Henelb (Mecsll - JIBa) U MecsleB (moyroja u Oompiie). B cioydasx,
Korma Ha (oHe mpenmecTByrONMX (HCOJHOKPATHO) HWIIEMHYECKHX HHCYJIBTOB
MPOM3OIIJIO HapyIlleHWe KpoBooOpamieHUs (B TOM ke OacceiiHe), MpuBealiee K
JETANbHOMY HCXOIy, HEOOXOAMMO, KaK YKa3bIBAJIOCh paHee, OpaTh Marepuan s
HCCIICIOBAHKUS W3 Pa3HBIX YYaCTKOB HWH(apIUpoBaHUs, YTOOBI TOYHEE OIPEIACTUTH
CPOKH HACTYIUICHUS TOCJIEIHET0 HH(papKTa.



TABJULBI AJIA ONNPEJAEJIEHUA JABHOCTHU BHYTPUMO3I'OBBIX
I'EMATOM IO MAKPOCKOITMYECKUM (1ad6a. 4,5) U
MUKPOCKOIINYECKHUM (tada. 6) IPUSHAKAM

IIpu otOope KputepueB il XPOHOMETPUM BHYTPUMO3IOBBIX T'eéMaTOM ObLI
HCTIIOJIB30BAH TOT XK€ METOAMYECKUM MOAXOA U TE K€ MPUEMBbI, UTO U MPHU ONPEIACICHUN
TaBHOCTH MH(MApKTOB Mo3ra. Cpean MaKpOCKONMMYECKUX MPU3HAKOB OTOOPAHO YETHIpPE:
KOHCUCTECHIIUSI (TUIOTHOCTh, YIOPYrOCTh) TI'€MaTOMBbI, pPEAKTUBHbIE WM3MEHECHUS B
nepudokaapHOi 30HE, (POpMHpPOBaHWE KHUCTEBUIHOHN IMOJIOCTH M IIBETOBAas raMma Kak
CaMOM reMaToOMBbl, TaK U MPUIEKAIIEe K HEW TKaHU MO3ra; CPeI MUKPOCKOMMYECKHUX -
BOCEMb. OTEYHBIE W HEKPOTHYECKHE M3MEHEHMS; OpraHu3alus M PaCCAChIBAHUE
reMaTOMBI; JICWKOIIMTapHas, MakpodarajibHasd M TJIHajdbHAs PEaKIHUH, PEaKIus Co
CTOPOHBI KPOBEHOCHBIX COCYOB.

TABJULA 4. MAKPOCKOIIMYECKHUE KPUTEPUU JABHOCTHU
BHYTPUMO3I'OBBIX TEMATOM

Kpurepun Yacobl CyTku Mecsubl
1 7 12 24 3 5 7 15 21 30 2 4
Koncucrenuus
reMaToOMbl e I R B e Il B o I B IRt I + -
+ + +

N3MmeHnenus B

nepugoxkanbHoOi | - + + + i o B B e o o o (R B +
(morpaHn4Hoi) +
30He
®opMHupoBaHue
KHCTBI - - - - - - - + e e B
+ +
KOHCUCTEHLUA

Yepes 1-6 yacoB mocie KIWHAYECKUX MPOSIBICHUN reMOpparuaeckoro WHCYJIbTa
Ha ayTOIICUHU KPOBH BBITJIANT KaK ONECTANINN YepHO-KPACHBINA PHIXIIBIA CBEPTOK (ILTIOC
2 Oamna). OH JIeTKO BBIAEISAETCS U3 CBOEro Joxa npu paspeze moszra. K 12-24 yacam
BCJICJICTBHE PETPaAKIMU CBEPTOK yIUIOTHsAETCS (Twitoc 3 Oaimia). B mocnenyromiem 3ToT
Mpoliecc MPOTPECCUpPyeT, TOCTUTAsT MAKCUMAJILHOTO TIPOSBICHHS Yepe3 3-5 cyTok (IToc
4 Oamna). Takass KOHCUCTEHLUsI cBepTKa coxpanseTrcs a0 10-15 cyrok. M3nuBmiascs




KpOBb B 3TOT MEpPUOJ TMPEACTaBIAET COOOW JTOBOJBHO IUIOTHBIA, HEOJHOPOIHBIM,
Oyrpucthiii KoMok. Yepe3 2-3 HemelIu CBEPTOK CTAHOBUTCA O00Jiee PBHIXJIBIM 110
OKPY’>KHOCTH, OCTaBasiCh IUIOTHBIM B HeHTpe. HauuHast co cpoka 3 Henmenu, MpOIECChHI
ayToju3a M paccachblBaHMs HApacTalT M IUIOTHOCTh CBEPTKA yMEHbIIaeTcs (Iioc 3
O6amna), u yepe3 1-1,5 Mmecsara oH mpeaCcTaBICH MaccaMU MOJYXKUIKOM KOHCUCTECHIIUU
(mmroc 1 6Gamn). K 2-m Mecsiiam U3MUBIIAsCA KPOBb, KAaK MPABUIIO, IOJHOCTHIO
paccachlBaeTCd M Ha €€ MECTe€ OCTaeTcsl KHUCTeBUIHAs TI0JIOCTh, 3allOJIHEHHAas
KEITOBATO-KOPUYHEBON JKUAKOCThIO (MHHYC 1 Oamn). B KpymHbIX remMaroMax 3TOT
MPOILIECC 3aTATUBAETCS.

PEAKTUBHBIE U3BMEHEHUS B MIEPUD®OKAJBHON
(IIOIr'PAHUYHON) 30HE

B mepBbie yackl TKaHb MO3Ta BOKPYT TeMaTOMBI OoTeuHas, Ojectsmas. Yepes 12-
24 4gaca OHa pa3pHIXIAETCS, B HEH 00HAPYKUBAIOTCSI TOUCUYHBIC, CIMBHBIE TOUCUHBIC WIIH
MEJIKOMATHUCTBIE KpoBom3nusHus (1 Oamm). K 5-7-M cyrkam Bce Oelioe BEHIECTBO,
Npujekaliee K reMaTtoMe, paBHOMEPHO UMOMOHMPOBAHO KPOBBIO, pa3phIXjeHo (2 Oaia).
Yepes 1,5-2 Hemenu 3Ta 30Ha MaKCUMAJIbHO PACIIUPSAETCS, COCTABISAA CJIION TOJIITUHOM
4-5 MM (4 Oamma). K wucxomy mecsalla OHa CTaHOBUTCS TOHBIIE U MpHOOpETaeT
KopuuHeBaThle OTTEeHKHM (2 Oamna). Kopa, okazaBmiasics B 30HE KpOBOM3JIUSHHUS (HAl
reMaTOMOM) B 3TOT MEPUOJ HCTOHUYACTCA, MPUOOPETAET JKEITO-KOPUIHEBBIM OTTEHOK.
Yepes 2-4 MecAra CTeHKAa KUCTEBUIHOW MOJOCTH Ha MECTE PAacCOCABIIEHCS TeMaTOMBI,
KakK MPaBWJIO, POBHAs, TUIOTHAs, p>KaBO-KOpUUHEBOro 1BeTa (1 0amn).

OOPMUPOBAHUE KUCTbI

Pa3peixieHne HapyXKHOM 4YacTH TreMaToMbl HayMWHAeTcs mocie 2-x Henenb (1
O0at). AKTMBHOE paccachlBaHME TI'E€MAaTOMbl MPOUCXOAUT Ha 3 - 4-ii Hedenau, OHa
CTAHOBUTCSI HEOAHOPOJIHOM, pbixjod (2 Oamna) u uepe3 1,5-2 Mmecsua (B MEIKHX
reMaToMax paHbllie) Ha 3TOM MecTe 00pa3yeTcsl MOJOCTh, 3al0JHEHHAs KOPUYHEBATOM
KUJKOCTHIO (4 Oasna).

Cnegyer OTMETHTh, 4YTO BCIEACTBHE AKTHBHOTO pACCAChIBAHMS W3JIMBIICHCS
KpoBH (IUTIOC TKaHb) 00BEM OOpa30BaBILIEHCS TOJOCTH YAaCTO MEHbIIE, YeM 00BbeM
OBIBIIEH T€MATOMBI.



TABJIMIA 5. JUHAMUKA UBMEHEHUHA IBETA TEMATOMbBI U

NEPUPOKAJIBHOU 30HbI
Cpoku CBepToK KpoBH Besoe BemecTBo
(cyTkn) B nnepuGoKaIbLHOM 30He
0,5 9 benblil ¢ eIMHUYHBIMU KpAaCHBIMU
’ YepHO-KpacHBIH (Bech) ¢ HEOOIBIIUMU A P
. BKpAIJICHUAMH (TOYEUHBIMH,
KpPacHBIMU IIPOCIIOMKaMu
MENKOMSATHUCTBIMU)
1 -//- [TsaTHUCTO-KpacHBIi (TTOYTH CIUIOIIB)
3 -//- KpacHprii
5 -//- [TsaTHUCTO-KpacHBI (TTOYTH CIUIOIIB)
7 -//- TemHO-KpacHBII
15 IleHnTp uepHbIii, Kpali KPaCHOBATHIN TeMHO-KpacHBbIN, KOPUYHEBO - KPACHBIN
21 LlenTtp uepHsbI, Kpaii (TIOBEPXHOCTH) -//-
KpPacHOBATbI ¢ KOPUYHEBBIM OTTEHKOM
30 [leHTp TEMHO-KOpHUYHEBBIH, Kpail Kopuunessiii
KOPUYHEBO-0ypOBaTHIit
60 CBeTJ10-KOPUYHEBBIN, KOPUYHEBATO- P>xaBo - KOpU4UHEBBII
KENTHIN (KUAKOCTh HA MECTE FeMaTOMBbI)

W3meHeHus 1iBeTa caMmoil reMaToMbl U IepUQOKaTILHON 30HBI, MIPEACTaBICHHBIC B
Tabnuie, OTpaXxaroT Ipouecchl ee pe3opbunu. KpacHble, CBETIO-KpacHblE OTTEHKH
MOSIBJIAIOTCS 1O MEPUMETPY FeMaToMbl yepe3 2-3 HeJenu, a KOpUYHeBble - yepe3 3-4
Hegenu. IMOnOupoBaHHas KpoBbIO TIepuQOKaIbHas 30Ha UMEET KpacHBIN IBET yepe3 1-
3 cyTok, TemMHO-KpacHbli - 5-10 cyrtok. Yepe3 2-3 Hemenu oHa MpuoOpeTaeT
KOpUYHEBBIA, a K 1,5-2-M MecsAmam - pkaBo-KOpU4HEBbIM 1BeT. [Ipu mcnonb3oBaHuU
ATUX KPUTEPHUEB CIIEyeT UMETh BBHUY, UTO XOTS OHHM U CBSI3aHBI O ()aKTOPOM BPEMEHH,
OJIHAKO, BBIPAKEHHOCTh UX BO MHOT'OM 3aBUCHUT TaKXke U OT 00beMa U3JIUBIICHCS KPOBH.



TABJULOA 6. MUKPOCKOIIMYECKHUE KPUTEPUU JABHOCTH
BHYTPUMO3I'OBBIX TEMATOM

Kpurepun Yacobl CyTtku Mecsubl
1 7 12 | 24 3 5 7 15 | 21 | 30 2 4
Orek + e N e e e e + + + -
+ +
PaccaceiBanue
reMaToMbl - - - - + + e B Il R
Hexkpo3
- + + e R R R B s + + + +
CermeHrosiiepHble
JICHKOIUTHI - + i B Bt o el I + + + +
I'emocunepodarn
- - - - + + + ++ [+ |||
JInmdonurel - - - - + + i i B + +
+ +
Maxkporums - + + e B B B It st ol BE ot S
+ + +
Peakuus
KPOBEHOCHBIX - + + + + i e R B i B
cocyaoB + +

OTEK

SIBneHust oTeka B BUJI€ PACIIMPEHUs MEPUBACKYISAPHBIX MPOCTPAHCTB, MOSBICHHUE
JIPEHAXKHBIX (OPM  OJIMTOJCHAPOTIUOIUTOB OOHAPYKUBAIOTCS B TKaHIX BOKPYT
reMaTOMBI Y YMEPIIIMX Yepe3 Yac OT Havajga cocyaucToit katactpodsl (1 6amr). Yepes 6-
12 yacoB 3TH sIBI€HHS] HApacTalOT. B MpocTpaHCTBE MEXAY CBEPTKOM KPOBH M TKAHbBIO
MO3ra OOHApYy>KMBAIOTCS YYaCTKU BBIJACJIMBIICHCS MPHU 3TOM IIa3Mbl. K UCX0ay CyTOK
YHUCIIO JPEHAXHBIX (OpM TIWU M TEPUBACKYISIPHBIA OTEK MPOJOJDKAIOT HapacTaTh.
OTMeuaeTcs TakKe OTEK MPUIISKAINX MUEITMHOBBIX BOJIOKOH U YMEPEHHO BBIPAXKEHHBIN
MepULICILTIONAPHBIA oTek (3 Oamna). BemenacTBrue HakoIuIeHUS APEHAXHBIX (OPM TIIHUH
0enoe BEIIECTBO BOKPYT TeMaToMbl K 2-3-M CyTKaM MpUOOpeTaeT JbIpyaThii
(cotoBunHblii) BUn (4 Oamma). Ha 7-e CyTKM 3THU SIBIICHUS COXPAHSIOTCS, OJIHAKO,
pacIIMpeHusi 30Hbl OTE€Ka HE OTMEYaeTcs, OHa 3aHMMAaeT MPOCTPAHCTBO BOKPYT
remMatoMbl mupuHON 2-4 MM (3 Oamna). IlopucTocTh paspsiKeHUE TKAHU BOKPYT
reMaTOMBbI COXPAHSIETCA U B OTAAJICHHBIN nepuos (2- 4 mecsiua).




OPI'AHU3ALUA U PACCACBIBAHUE TEMATOMBbI

WznuBmiascss KpoBb y MOTHOIIUX Yepe3 HECKOJIBKO YacOB IOCJE HMHCYJIbTa Ha
MOMEHT BCKDBITHS TPEACTaBIsACT CO00H CBEepTOK KpoBH. IIpm THCTOIOTHMYECKOM
WCCJICIOBAaHUM B HEM OOHApYKMBAIOTCS, TJIaBHBIM 00pa3oM, YETKO KOHTYPHpPYEMBIC,
HOpMAJIbHbIE, MECTaMH CKJICCHHBIE B CIUIOIIHYIO MAacCy 3pUTPOLUUTHI. JISHKOIUTHI
pacmpeneseHbl cpeid HUX paBHOMEPHO, 00pa3yst MecTaMmu cKorieHus. Yepes 2-3 cyTok
SPUTPOLMTHl B IIEHTPE TEeMAaTOMBl CKIEHMBAIOTCA B OIUIONIHYIO Maccy, OJeaHO
okpammBarotcs (1 6amm). Ilpu okpacke mo Mamiopu OHHU JKENTO-OpAaH)KEBBIE, a HE
KpacHbIe, KaKk HOpMaJIbHbIC SPUTPOUUTHI. K 7-10-M cyTKaM KOJUYECTBO BBIIMICIOYCHHBIX
SPUTPOIMTOB HapacTaeT (2 Oamna). B 1meHTpe remMaroMbl ONpEAEsiOTCs 3€pHa
reMOCHJIEpUHA M sAapa MyMH(UIMPOBAHHBIX JICHKOIMTOB, a IO NepUdEepHH - y3Kas
HEpOBHAs
MOJIOCKA M3 CBEKEH M3IUBIIEHCS KPOBH. B MOrpaHUYHON 30HE BBISBIISIOTCS PEAKTHBHO
W3MEHEHHBIE KPOBEHOCHBIE COCYIbI, HAUMHAET (HOPMHUPOBATHCS TIIMOME30/epMalbHas
karcyna. Yepes 2-9 Hempenu 3TOT MpOIECC YCUITUBAETCS, OJTHAKO, KaK MPaBUiIo, Karcyla
dbopMupyeTCs HE IO BCeMy IEpUMETpPy reMaTOMbI, a ydacTKaMU. B CTeHKe Karcysibl, Ha
TpaHMIIe KarCylbl W TeMaTOMbl HaKaIuMBalOTCsA remocuaepodaru B Bume Bama (9
6anna). B mocnenyronue cpoku 4yrcio MakpodaroB mpomoikaeT HapacTaTh. Yepes 1-
1,5 Mecsma Ha MecTe TeMaToMbl (POPMHUPYETCS MOJIOCTh, 3aMOJHEHHAS KUIAKOCTHIO U
XJIOMMBEBUAHBIM OcagkoM (4 6aia). B kpynmHBIX reMaToMax 3TOT MPOLIECC Pa3BUBACTCS B
0oJiee MO3HUE CPOKH.

HEKPOTHUYECKHUE UBMEHEHUSA

YMepeHHO BBIpaXCHHBIC JEre¢HEPATUBHBIC M3MEHEHUS TOSABIISIIOTCS B HEMpPOHAX,
PacroJIOKEHHBIX BOJIM3W Te€MaTOMBI, B TEpBbIe Yachl Mocie KpoBom3iusHus (1 Gamn).
Yepe3 1 cyTku 5TU ABIICHHS HApPACTAIOT, B HUX OOHAPYKHUBAIOTCS HEKPOOHMOTHUYECKHE
U3MEHEHHUsT (TOMOTEHHU3alMs SIAep YW IUTOIUIa3Mbl) U YMEPEHHO BBIPAKCHHBIA TEpH-
LEJUTIONSAPHBIN oTek (2 Oasa). Ilorubuive HelpoHbl (KIETKU-TEHH) OOHAPYKUBAIOTCS
Ha 5-7-¢ cyTku (4 Oamna). Uepes 10-15 cyrok Ha GoHE OTEKa U pa3psHKEHUS] HEHPOITHIIS
JIECTPYKTUBHBIE M3MEHEHHUS B kieTkax coxpanswoTcs (3 Oamna). B mepudepudeckux
OTJeNaX TeMaTOMBl CPEeIHM H3JIUBIICHCS KPOBU OOHAPYXKUBAIOTCS HEKPOOMOTHYECKUE
W3MEHEHHBIC WJIM TIOJHOCTHIO HEKPOTHU3MPOBAaHHBIE (GparMeHThl OEJIoro M Ceporo
BelecTBa (MOAKOPKOBBIC siApa). B KpymHBIX remMaToMax JereHepaTUBHO M3MEHEHHBIC
KJIETKH BBISBJISIIOTCSI Ha 3HAUUTEIILHOM OTIaJICHUU OT HEeE.

Uepes 2-4 Mecs1ia B KOpe HaJl TeMaTOMOW M B TIPHIICKAIINX MOJKOPKOBBIX SIpax
OTIPENICIIAIOTCS OYard BBIMAACHUS HEHPOHOB, JCTCHEPATUBHO HM3MCHCHHBIC KIICTKH W
oYard Trjivo3a. OTH H3MCHCHHUS COXPAHSIIOTCS BOKPYT 0OOpa3oBaBIIUXCS Ha MECTE
reMaToM KHUCT B T€UeHHE Bcelt xu3uu (1 6amn).



MUKPODAT AJIBHASA PEAKIIUA
(cerMeHTOsIIEPHBbIE JIEHKOUMTHI)

B mepBeie CyTKM TOCiIE€ KpPOBOUBZIUSHUS YBEIMYCHHE 4YHCIA HEUTpoUIOB
HaOJII01aeTCsl KaK B MPOCBETE COCYIOB BOKPYI I€éMaTOMbl TaK U B MEPUBACKYISPHBIX
npocTpaHcTBax. OAHAKO 3Ta peaklusi HOCUT JIOKAIbHBIM xapakTtep. MakcuMalibHOE
KOJIMYECTBO  JICUKOIIUTOB  OOHApY>KMBA€TCSA B  HMIIEMU3UPOBAHHBIX  Yy4YacTKax
MOTPAaHUYHOW 30HBI U B HEKPOOMOTHYECKH W3MEHEHHBIX (PparMeHTax TKaHU MO3ra,
OKa3aBIIMXCSA B TNEpUPEPUIHBIX OTAENaxX remMaroMbl Ha 9-ii cyTku (4 Oamna). Otu
3MEHEHUs HaOIoAaTesa U B 0osee NO3AHUI NEPUOS.

UYepes 10-15 cyTok NeMKOIUTH MUTPUPYIOT B CTOPOHY T€MATOMBI. JTOT MpPOLIECC
0COOEHHO OTYETIMBO MPOCIEKUBACTCS TaM, Tie umeercs kancyna. K ucxony mecsmna (3-
4 wenenu) oOHaApYXMBAIOTCA HEOOJbIIME TPYMIMbl JIGUKOIUTOB BO BHYTPEHHEM CJIOE
Kafcynbl, B IMTOIUIA3ME€ YacTH W3 HHUX COJAepKarcs (aronuTUpOBaHHBIE MEJKHUE
rpaHyibl  TemocuaepuHa (2 Oamra). B ganpHeiimem JeHKonuTapHas —peakius
MPOAOJKAET PETPECCUPOBAT.

MAKPO®ATI'HA (remocugepodaru)

Makpodaru mosSBISIOTCS B IMOrpaHUYHON 30HE 4epe3 3-5 cyrok (1 6amn). K 7-my
THIO YHCJIO WX BO3pacTaer, OJHAKO, 3TO MPEUMYIIECTBEHHO Makpogard cO CBETIOU
nuToria3Moil. Tonbko enuHUYHBIE (HAaroIUThl B 3TOT MEPHUO COAEPkKAT B IIUTOILIA3ME
KpoBsiHOM murMeHT. Ha 10-15-e cyTku B morpaHu4HOM 30HE OOHApPYKUBAIOTCS MEJIKHE
rpynnsl remocuaepodaros (2 6amna).

Yepes 3-4 wHemenu uncio wMakpodaroB U, OCOOEHHO Temocuuepodaros,
yBennuuBaercsi. OHM HAKAIUIMBAIOTCS BO BHYTPEHHEM CJIO€ KallCyJibl, B LIUTOIJIA3ME UX
MHOTO (paroruTUPOBAHHOTO TEMOCHUIEPHHA, KOTOPBIM DSJIEKTHUBHO BBIABISIECTCS TIO
metoay Ilepnca. Ilpu mpocMoTpe THCTOJOTMYECKUX IMpernapaToB, 0OpabOTaHHBIX IO
3TOMY METOJly, B TMOTPAaHUYHOM 30HE BHAHA CHUHAS Mojoca (OepiauHCKas Ja3yphb)
mupuHoil 2-3 MM (4 Oamna). K ucxomy BTOporo Mecsina MNpouecchl 3JIMMHHALUA
MPOJIYKTOB pacrajga KpOBH C TMOMOIIBI0 MakpodaroB Mporpeccupyror. B creHkax
chOpMHUPOBABIIICHCS KUCTEBUAHOW IMOJOCTH OOHAPYKMBACTCS MIMPOKUN CJIOW PBIXIIO
PacmoyIoKeHHBIX MaKpoQaroB, MUTOIUIa3Ma KOTOPBIX 3a0WTa KPYMHBIMU TpaHyJIaMH
KPOBSIHOTO TNHWTMeHTa. BcenenctBue rubOenu YacTd (aromuToB OCTAOTCS TpaHYJIbI
r€MOCUJIEpUHA, CBOOOJHO JIeKallMe B MEXKKIETOYHOM MPOCTPAHCTBE. 3€pHa
TreMOCHJIEpHUHA B Te-Mocuaepodaru coXpaHsIIOTCS B CTEHKAaX KHCTHl B T€UEHHWE MHOTHX
JeT.

JUMOOLNUTAPHASA PEAKIIUA

.HI/IMCI)O]_[I/ITBI O6H3pY)KI/IBaIOTC$I BOKPYr’ IreéMaTOMbl B IICPBBIC CYTKHM OIHAKO
KOJIMYECTBO UX HE3HAUuMTENIbHO. OTUETINBOE YBCINYCHUE KOJIHNYCCTBA J'II/IMCI)OI/I)IHBIX



sneMeHTOB HaOmonaetcss Ha 4-5-e cytku (1 6amn). K 7-M cyTkam KOJHWYECTBO MX
MpONOJKAET yBenuuyuBaTbcs, a Ha 10-15-e cyTku oOHM OOHapy>KMBAIOTCS B BHUJIE
HEOOJIBIIUX TPYII B T€X y4acTKaX MOTPAHUYHOW 30HBI, TAe (hopmupyercs kamcyna (3
O6amna). B mepuon 3-4-ii Hemenu 3Ta peakuMsi BbIpakeHa 0ojee OTYETIMBO, CPEeau
nuMGOoIUTOB 0OHAPYKMBAIOTCA TIa3MaTHYeCKue KieTku (4 O6amma)lepes 2-4 mecsia B
CTCHKE KHUCTHI (Karcylie) COXpaHSIOTCS HEOOJbIINE TPYNIbl JUMQOIMTOB W 3PEIIbIX
ra3MaTudeckux kietok (1 6amr).

MAKPOI'JIMAJIBHASA PEAKIIUA

Ipenaxxupie  GOPMBI  OMUTOASHIAPOTIMONMTOB C  OOdbIIUM  00BEMOM
My3bIPHKOBUIHONW  IUTOIUIa3MBI M OKCICHTPUYHO  PACIIONIOKEHHBIMHU  SIAPAMH
oTpeeNstoTcs Mo nepudepun reMatoMsl yke B mepBbie 9achkl (1 6amm). Uepes 2-3 cyTok
X 0COOEHHO MHOTO B KpaeBOM 30HE paCUIMPEHHOU B 3TOT nepuoj (2 6amia).

PeakTnBHOE yBeNIWuYeHHWE YWCIA OJMTOACHAPOTIHUOIUMTOB U  aCTPOIMTOB
MPOUCXOIUT Tipu (HOpPMUPOBaHHH Karcyisl Ha 7-10-e cyTku (3 Oanna). bonee sipko 3ToT
npoiecc HabOmrogaeTca udepe3 2-3 HeAenw. B 3TOT ke mepuo] MOSBISIOTCS Ty4HbIE
aCTPOIUTHI, KOTOPHIE SBIIAIOTCS MPe0OIafaloIIUMH KIETOYHBIMU dJIeMEHTaMHU uepes 2-4
Mecsarna. [IoBBIIIEHHOE KOJWYECTBO TJIHAIBHBIX 3JEMEHTOB (0COOCHHO TY4YHBIX acT-
POIIMTOB) COXpaHAETCs B KarcyJsie 1oJrue roasl (2 6amna).

PEAKIIUSA KPOBEHOCHBIX COCYI0OB

B mepBrie Hachl mocie WHCYJIbTa BOKPYT T€MaTOM OOHapy>KHMBAIOTCS, TJIaBHBIM
o0pa3oM, 3aIyCTEeBIINE KPOBEHOCHBIE COCYIbl C PACIIMPEHHBIM TEPUBACKYISPHBIM
npocTpaHcTBoM (1 6amn). Yepes 12-24 yaca nepuBacKyIsipHbIA oTek ycunuBaercs. Ha 3-
5-¢ CyTKM B TOTPaHWYHOW 30HE BBISABISAETCS CETh MYCTHIX KAMWJUISIPOB C PEAKTHBHO-
W3MEHEHHbIM HHJoTenueM (2 Oamra). Yepe3d 5-7 CyTrok HayuHAeTCAd POCT
HOBOOOPA30BaHHBIX KaNMWLIAPOB ¢ (hOopMUpOBaHHEM COCYIUCTHIX TeTenb Ha 10-15-
cytku (3 Oamna). B mocnenyromue cpoku (1,5-2 Mecsna v mosaHee) HabrogaeTcs
YMEHBIIIEHUE YHUCIIa COCYIOB, TPOUCXOINUT UX MEPUKATHOPOBKA U CKJIEPO3 CTEHOK.

Takum oOpa3om, B paHHUH MEPUOJ BOKPYT reéMaToM, TakKe Kak U B WH(DAPKTaXx,
HauOoJee JEeMOHCTPATUBHBIMH TMpPH3HAKAMHM TIPOLIECCOB JECTPYKUUHM M penapauuu
SABJISAIOTCA: OTEK, HEKPOTUUYECKHE U3MEHECHUS U JICMKOLMTApHAs peakius, JOCTUTAOIINE
MaKCUMaJbHOTO TPOSIBIEHUs Ha 3-7-¢ CyTKW; Tmo3aHee - JuMdoIlTapHas,
MakporivanbHas, MakpodaraibHas peakiid W W3MEHEHHUS CO CTOPOHBI KPOBEHOCHBIX
COCYIOB. ODNWUMHUHALAA W3IUBIICHCA KPOBH C TMOMOIIBIO MakpodaroB akTUBHO
IIPOUCXOJNT €O 2-3-i HeJleNu, IPOJOJIKAsACH U B 00JI€€ OTJAJIE€HHBIE CPOKH.

Cnez[yeT HMCTb BBUAY, UTO KaK NCCTPYKTHUBHELIC, TaK U PEIIaAPATHUBHLIC SABJICHUA BO
BHYTPUMO3I'OBBIX TI€MAaTOMaxXx MCHEC BLIPpAXKXCHBI, YCM B I/IHCI)apKTaX mo3ra. Ha



MEJUIEHHOE TEUEHHUE MPOLECCOB pPenapanyy BOKPYI '€éMaTOM YKa3bIBaIOT OOJIBIIMHCTBO
UcclieIoBaTelel, 3aHUMAIOIUXCS 3TON MPOOIEeMOil.

Harr MHOTOETHHI OMBIT 110 XpOHOMETPUU UH(PAPKTOB U TEMOPPATrHii B TOJIOBHOM
MO3re, HalleJUIMA OTpa)KeHWEe B MpeajiaraeMbiX TalJuIax, IOKa3bIBAE€T, YTO
HCIOJIb30BaHUE UX OCOOCHHO A(P(PEKTHBHO HA MEPBBIX dTanax oOy4YECHHs] HAUMHAIOIIUX
MaToJI0roaHaTOMOB. B nanpHelilieM, MO Mepe HAKOIUIEHUS OMbITa, OHU CTAHOBSTCS
JUIIb MOACIOPhEM, T.K. HA TIEPBbIN IUIaH BBICTYNMAET UHOM MHCTPYMEHT XPOHOMET-PHUH.
Peub uaeT 00 UHTYULMH, B JaHHOM Clly4ae - BpaueOHOM, OYEHb TOHKOM HMHCTPYMEHTE
MO3HAaHUS B MEAUIMHE, O KOTOPOM HE3aCIy>KEHHO 3a0bIBalOT WJIM CTBIIJIHUBO
3aMaTYMBAIOT. OKCIEpPTHAs OLEHKA pe3yJbTAaTOB OIpEJEIeHUs] CPOKOB JTaBHOCTHU
OYaroBbIX IMPOIIECCOB B TOJOBHOM MO3re, NpPOBEACHHAs B Hamled adopaTopuu C
YYaCTHEM ONBITHBIX MPO3EKTOPOB, /1aJIa MPEBOCXOJHBIE PE3YJIbTATHI.



