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XapvKo6CKUil HAYUOHANILHBLIL MEOUYUHCKUN YHUGEPCUmMEn!

METOAbl N3YYEHUA MO3OJINCTOIO TENA
(AHANNUTUYECKUA OB3OP JINTEPATYPbI)

IIpencraBieHbl JaHHBIE O COBPEMEHHBIX METOZAX HCCIECNOBAHMS, MCIOIb3YEMBIX IPH
U3Y4YEHUH CTPOCHHUS TOJOBHOIO MO3Ta M OTHCIBHBIX ero obpaszoBanmii. [lokazaHo, 4To
METO/pl, BOILEININE B NPAKTUKY MOP(HOIOrHYECKHX HCCICIOBAHUH B MMOCIEIHUE TOABI H
MO3BOJISIIONINE U3yYaTh CTPOCHHE T'OJIOBHOTO MO3Ta B NMPIMKU3HEHHOM COCTOSHUM,
CYLIECTBEHHO PACLIMPUIA BO3MOXKHOCTH IOJIy4YEHHUS NPSIMO BU3yalbHOH HHopManuu o
COCTOSIHUH €T0 BHYTPEHHUX cTPYKTYp. K coxxareHunro, 5Tu MeTo/bl He 00J1aiatoT JOCTAaTOYHOMH
paspemanpiei cnocoOHOCTRI0, YTOOBI JETalbHO PAa3IUYaTh CTPYKTYPY H3ydaeMBIX
00pa3oBaHUil HA MUKPOCKOIIMYECKOM U YIBTPACTPYKTYPHOM YPOBHSIX.

Knioueswie cnosa: conosnoii mose, Mosonucmoe meno, MaxpOMUKpOCKONUYECKULl YPOGeHb
uccnedo8anusl, MasHUMHO-pE3OHAUCHAS MOMOSPAPUA.

B Hacrosiiee BpeMst METO/IbI UCCIIEA0BaHUA,
KOTOPBIE HCIIOIB3YIOTCS B MPAKTUKE U3YUYEHHUS
CTPOEHUS TOJIOBHOTO MO3ra M OTAEJIBHBIX €ro
00pa3oBaHUN, MOXKHO pa3JeIUTh Ha XOpOIIO
WU3BECTHBIE TPAJULIMOHHbIE, UCTIOIb3YEMBIE J1JIS
MpSMOTO U3y4YEHUS IOCMEPTHOIO Marepuaia, u
TEXHOJIOTMYECKU HOBBIE, TO3BOJISIIOIINE H3YUYaTh
BH3YaJIbHO OOBEKTHI B WX MPIKU3HEHHOM CO-
CTOSIHMH, KOTOPBIE€ OTJIIMYAIOTCS [10 CBOUM BO3-
MOXKHOCTSIM TIOJy4YeHUs WHPOPMAIUHU, B CBA-
3U C YEM OHU HE SIBJISIIOTCA albTEPHATHBHBIMU.
K nepBbIM OTHOCATCSI METOABI AaHATOMUYECKOTO
npenapupoBaHus (MAaKpOCKOTIMUECKUI ypOBEHb
WCCIIeI0BaHMS), pa3IuYHble CIIOCOOBI Mpermna-
PUPOBAHMS C KCIIOJIb30BAHUEM HEOOIBIIUX YBE-
JWYEHUNA CBETOBOM ONTUKH (MAaKpOMHUKPOCKO-
MUYECKUH YPOBEHb MCCIEAOBAHUS), METOIBI
MOJATOTOBKHU MpENnaparoB AJsd UCCIEA0BaHUA
CTPYKTYp TIpY OOJIBIIINX YBEINIECHUSIX CBETOBOTO
MHUKPOCKOTa (THCTOJIOTUIECKHE METOIBl — MHU-
KPOCKOTIMYECKUH YPOBEHBb HCCIEAOBAHUS) U
METOBI TOATOTOBKH OOBEKTOB JIJISl U3YUESHHSI X
B TPAHCMUCCUOHHOM M CKaHUPYIOLIEM 3JICK-
TPOHHBIX MHUKpPOCKOTaX (YIbTPacTPyKTYPHBIN
YPOBEHb UCCIICIOBAHMUS ).

HoBble TexHMUECKHE CPEICTBA, BOILIEAIINE
B IMPAKTUKY MOP(HOJIIOTHIECKUX UCCIICOBaHU B
MOCJIENHUE TOJbl U MO3BOJSAIOIINE U3y4yaTh

© O/ boseuna, 2015

CTPOEHHE TOJOBHOTO MO3ra B MPHKU3HEHHOM
COCTOSIHMH, CYIIECTBEHHO PACIIMPUIA BO3MOXK-
HOCTHU IOJIy4E€HUs] NPSAMON BU3YaJIbHOU WH-
(hopmanyu 0 COCTOSIHUM €r0 BHYTPEHHUX CTPYK-
TYp TIpH PazIruyHOM (YHKIHOHAIEHOM COCTO-
stHuu. K cokajieHu1o0, 5TH MEeTobI He 001aJat0T
JOCTATOYHON pa3pemarolieii crmocoOHOCThRIO,
4yTOOBI JETAJBHO Pa3Inyarh CTPYKTYPY H3yda-
€MBbIX 00pa30BaHUIl HA MHUKPOCKOIINYECKOM H
TeM OoJiee ynbTpacTpyKTypHOM ypoBHsX. Ilo-
3TOMY IO CBOMM BO3MOYKHOCTSM IOJIy4EeHUS
MOP(OJIOrMUECKUX XaPaKTEPUCTUK OHH MOTYT
OBITH B3aMMOJIOTIOTHSEMO COMOCTABUMBI TOJIBKO
C MEpBbIMHU JBYMs YPOBHAMM TpPaJULMOHHBIX
METOJI0OB — MAaKpOCKOIIMYECKUM M MaKpOMHK-
POCKOIIMYECKUM, YTO CIIEAYeT YYUTHIBAaTh MpHU
OLIEHKE JIaHHBIX JIUTEPaTyphl, HOITYUYEHHBIX Ha UX
OCHOBE.

Ecan tpanunuonHsle MeToabl Mopdoo-
THYECKUX HCCIEN0BAaHUM XOPOLIO M3BECTHBI U
[I03TOMY HeE TpeOyIOT HOAPOOHOTO OMMCAHNUS, TO
TEXHOJIOTHYECKH HOBBIE CPENCTBA, KOTOPHIE B
MIOCJIEJHHE TObI HAIIIN IIUPOKOE IPUMEHEHHE
B IIPaKTHKE HU3y4Y€HHUs TOJIOBHOIO MO3ra W, B
YaCTHOCTH, MO30JIUCTOTO Teljla, HYKJaloTCs B
PacCMOTPEHHH.

Haubonpime ycriexu B pa3BUTUN 3HAHUH O
CTpOCHMU W (YHKLIUHU TOJOBHOTO MO3Ta U OT-
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JIeNbHBIX €r0 CTPYKTYpPHBIX aHcaMOieH, BKIIO-
YaroIIUX KOMUCCYpalbHbIE CBA3M MEXy HUMH,
B OCHOBHOM JOCTUTHYTHI Oiaronaps IBYM
KadeCTBEHHO HOBBIM METOZaM, & UMEHHO Ir-
(y3MOHHO-TEH30PHOW METOANKE ¥ MarHUTHO-
pesonancHoi Tomorpaduu (MPT). Pesynerarst,
KOTOPBIE TIOTYYAr0TCS TIPY MCIIOE30BaHUH UX B
KOMOWHAINH, AT 0ojee MOTHOE W pacIIu-
pEHHOE TpEeACTaBIEHHE O TPACKTOPHHU KO-
MUCCYPaJIbHBIX BOJIOKOH M TONOTrpaduIecKoM
pacmpeneneHu UX B MO30JucToM Tene. Bos-
MOXXHOCTbH TMOJYUYEHHS MHOTOCPE30BBIX H30-
OpaxkeHU B JIIOOOM TMJIOCKOCTH, BBICOKAs pa3-
pemamomuas crmocoOHOCTb KOHTPACTHPOBAHUS
MATKHMX TKaHeH caenanu MPT ne3zaMeHMMBIM 11O
3¢ (EeKTUBHOCTH METOJIOM HCCIIEIOBAHHS B Me-
TUITHE BOOOIIIE W B HEBPOJIOTUH B YACTHOCTH
[1-9]. C momompro MPT usmepsiercs ak-
THBHOCTH MO3Ta, ONPEIEISIOTCA CBSI3aHHBIC
M3MEHEHHS B ITIOTOKE KPOBH, YTO OCHOBBIBAETCS
Ha OOMIETIPU3HAHHOM TIOHSATHH O TOM, YTO HEH-
POHHAs aKTHBALHSI B KAKOW-JINOO0 00JIacTH MO3ra
COIIPOBOKJIa€TCS JIOKAJbHBIM MOBBIIIEHUEM
KpoBoTOKa. JlaHHBIH 3(h(HEeKT 3aBHCUT OT YPOBHS
OKCHUI€HallM1 KpoBU. NHBIMU CJI0BaMU, TaHHBINA
METOJ] MTO3BOJIIET PErUCTPUPOBATH Pa3IMUYHOE
COOTHOIIIEHHE 00OTAIIEHHOTO KHCIOPOJIOM Te-
MOTJIO0OMHA K JI€30KCUTEMOTIIOONHY B KPOBH.
YuuTeIBas, 9T0 ABE POPMBI TeMOTTIOOMHA HMEIOT
pa3irYHOe MarHUTHOE TOBEACHHE, N3MEHEHHE
WX OTHOCHUTEIIbHOW KOHIEHTPAIlUHd B CBSI3H C
yBEITMYeHNEM KPOBOTOKA, BBI3BAHHOTO TIOBBI-
IIEHHOW HEPBHOMW NI€ATEILHOCTHIO, CO3/1aeT
MarHUTHO-3JIEKTPUYECKUN CUTHAN, KOTOPBIX
yIlaBIUBaeTCsl MPUOOPOM, BBIIEISS y4aCTKU
MO3ra, KOTOpble aKTUBHBI B JaHHBIII MOMEHT
BpeMmenu [10-12]. Buauane cuuTanoch, 4To
JaHHBIH 3)()eKT B OCHOBHOM BO3MOKEH 32 CUET
CHHAIITUYECKON aKTUBHOCTU TOJBKO B CEPOM
BemecTBe. OmMHAKO B JajbHEWIIEM OBLIO ycTa-
HOBJICHO, YTO TeMOIMHAMHUYeCKHi 3P dekT pac-
MPOCTpaHIETCS U B OEJIOM BEIIECTBE, B YaCTHO-
CTH B MO30JIUCTOM Telle, YTO TIO3BOJISIET PEruc-
TPUPOBATH B €TO OTIPENEICHHBIX OT/ENIaX CIIEIbI
TIPH aKTUBAIIMH HEKOTOPHIX 30H KOPHI OOIBIIIX
noslymiapuii. biaaromaps 3ToMy yaajnoch yTod-
HUTB TONOTPapHIO B MO30JIHCTOM TeJIe HEPBHBIX
MIPOBOJIHUKOB, OCYIIECTBISIOIUX ONpEAeTIeH-
HBIE CBSI3U MEXIY KOPKOBBIMM LIEHTPAaMH JIBYX
MOJIyLIAPU .

Ho HeoOxomumo otMeTuth, yT0 MPT-H30-
Opa)keHUs MO30JIUCTOTO Tela, Kak M JPYTHUX
00pa30oBaHH TOJIOBHOTO MO3Ta, SIBIAIOTCS pe-
3yABTaTOM CYMMHPOBAHUS MarHUTHO-3JIEKTPH-
YECKHUX CUTHAJIOB, 0€3 TOHKOTO Pa3IMYeHHs MX

Ha MUKPOCKOITMYECKOM YPOBHE, B CBSI3U C UM
JaHHBIH METOX B IUTaHe cyry0o mMopdonoru-
YECKUX I/ICCHCI[OBaHI/Iﬁ HUMECT TOJIBKO AOIIOJI-
HSAIOIIEe 3HAYCHHE.

B memsix u3ydeHwus momnoBoro numMopguizMa
¥ BO3PACTHBIX Pa3IUIUi MO30JUCTOTO Teja
HEOOXOMMO pacmojiaratb JOCTOBEPHBIMH KO-
JMYECTBEHHBIMU KPUTEPHUSIMH O €T0 Popme, 94To
JIOCTUTAETCS IyTEM IMPOBEACHHS XOPOIIO U3-
BECTHOTO MOP(OMETPUYECKOTO aHaIM3a Ha OC-
HOBC YCJIOBHO I/I36I/IpaTCHI>HI:IX Ha HCM OpPUCH-
TUPOB, KOTOPBIMH SIBISIOTCST OOBIYHO pa3HO-
OTHJAJICHHBIC TOYKHU U HpﬂMOHHHCﬁHbIC -
CTaHIIMU MCKTY HUMMU. HpI/IMCpOM TaKoI'O IMOJ-
xoja saBiseTcs uzooperenue A.H. buprokosa
[13]. Bce m3aMepeHns aBTOpOM IPOBEACHBI HA
CPEeIMHHBIX M300paKEHUAX TOJIOBHOTO MO3Ta,
MOJIy4eHHbIX ¢ noMoibio MPT, Ha KOTOpBIX
KBaHTHPOBAaHHE MO30JIICTOTO TeJla IIPOBOAUTCS
Ha OCHOBE CYMMBI OTIENbHBIX, BIIOJIHE IMPE-
BHJICHHBIX 3aMepoB. K HUM oTHOCATCS: TONMIIMHA
KOJICHa MO30JIUCTOIO TeJla — PACCTOSTHIE MEXIY
IepeJHed U 3aJHEell TOUYKaMU KOJIEHA MO30-
JUCTOTO TeJa; TOJIIMHA IEPEIHEro OTIeTIa MO-
30JIUCTOTO TeJia — PACCTOSHUE MEXAY BEpXHEU
Y HIDKHEH TOYKaMHU TepeHeH TPEeTH ero CTBOJIA;
TOJIIINHA CPEAHETO OT/AEIA — PACCTOSHUE MEXKIY
BEpXHEH M HUXKHEW TOUKAMHU CpElIHEH TpeTH
CTBOJIa MO3OJIMCTOTO TEJa; TONIIHA 33 JHeH Jac-
TH MO30OJIUCTOTO TEJIa — PAacCTOSTHUE MEXIY
BEpPXHEW M HIKHEN TOUKaMHU 3aJIHEW TPETH ero
CTBOJIa; TOJIIIMHA BaJIMKa MO30JIMCTOTO TeJa —
paccTosiHue MEX/y TIepeIHeH U 3a]IHeH TOUKaMu
ero BajiMKa; JJIMHA MO3O0JIMCTOrO Teja — pac-
CTOSTHUE MEXIy MepeaHel U 3aaHeld TouKaMu
MO3OJIUCTOTO TE€Ja; BBICOTa MO30JIUCTOTO TeNa —
pacCTOsIHUE MEXIY MPSIMOM, COCTUHSIONIEH
HIDKHUE TOYKU KOJICHA M BajuKa, U BepXHEH
TOUKON Mo3onuctoro tena. OcTanbHbIe Mpea-
JlaraeMble aBTOPOM AMCTAHIINH MTpeTHa3HAYEHBI
IUISL OTIpEIeNICHNs] TIIyOUHBI 3aJIeTaHHs €To B
TOJIOBHOM MO3T€.

BrionHe oueBUAHO, YTO JAHHBIM MPUHITUII
MOKET OBITh HCIIOJI30BAaH C PAaBHBIM YCIIEXOM
HE TOIBKO 1Mo oTHOMeHNI0 kK MPT-cHUMKaM, HO
¥ Ha HATYpPaJIbHBIX Ipernaparax MoJylmapui
TOJIOBHOTO MO3ra, MeIHalbHas MOBEPXHOCTH
KOTOPBIX OTKPBITO AEMOHCTPUPYET UCKOMBIE
o0Opa3oBaHusl.

Hanmo ormeruth, 4TO JaHHBIN CrIOCOO SIB-
JAeTCs MPUMEPOM VIIPOLICHHOTO MOAXOIa K
aHAJIM3y TaKOTO CIOXHOTO IO TEOMETPHH 00-
pa3oBaHUs, KaKk MOMEPEYHBIH MPOPUIb MO-
3ommctoro Tena. [loatomy B mureparype umeror
MECTO | JAPYTHE TOIBITKA IPHOIH3UTELCS K 00-
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Jiee TIOTHOMY OXBaTy ero ¢opmsbl. Tak, Ass Ko-
JMYECTBEHHOH OLIEHKH (POPMBI MO30JTUCTOTO Te-
na F. Tomaiuolo, S. Campana et D. Collins [14]
WCIIONB30BaIA MPSAMOYTOIBHBIH KOHTYpP, OX-
BaTBHIBAIOIINNA TIPEETbl MO3OJIMCTOTO Tela Ha
cpenuHHbIX MPT-cHUMKax mosymiapuii Mo3ra,
JTAIOIUH BO3MOXHOCTH OTIPEIEIUTh YToJll €To
M3ruba MmyTeM BBIYUCICHHUS 3HAUCHUS yIiia Mpu
BEpIIMHE PABHOOCIPEHHOTO TPEYTOIIbHUKA, KO-
TOPBI HMEJ Ty JKE CaMyI0 OCHOBY U BBICOTY, UTO
Y IPSMOYTOBHUK, OTIMCAHHBIM BOKPYT KOHTYpa
Mo3zomucToro Tena (puc. 1). Ha ocHoBe aToro

PETHCTPUPYIOTCA MyTEM MPOKPYCTOBA HAJIO-
JKEHUSI, CMEIasi CUCTEMY KOOPJIUHAT K OJHOMY
LIEHTPOUY, 32 CUET MacIITaOUpPOBAHUS UX B
COOTBETCTBHH C €IWHBIM LEHTPOUIHBIM pa3-
MEpOM, a TaK)Ke X BpAIIEHUs IS TOTO, YTOOBI
CBECTH K MHHHUMYMY OCTaTKH HAaWMEHBIIUX
KBaJ[paTOB MEXJIY COOTBETCTBYIOIIUMH MET-
kaMu. [Ipyu 3TOM LEHTPOUIHBIA pa3mep pac-
CUUTHIBAETCS, KaK KOPEHb KBaJPaTHBIN N3 CYMMBI
KBaJpaToB PacCTOSHHUA BCEX METOK OT HX
nentpouaa [15]. HanoMHuM, 9TO HEHTPOUIOM
Ha3bIBACTCSI pABHOBECHAS TOYKA KaKOU-TO reo-

Puc. 1. [Ipumep ananm3a GopMBI MO3OIHCTOTO TEJIA Y BPOXKACHHO CIIETBIX CYOBEKTOB
Y JIUI] C HOPMAJIBHBIM 3peHueM [14]

aBTOPBI BBISICHHMIIU, YTO YroJ M3rnba Mo30-
JIMCTOTO Tella ObLT 00JIee BRITYKIIBIM Y CIEIBIX
110 CPAaBHEHHUIO CO 3PSYMMH JIFOJIbMHU.

B crpemiiennn k Golsiee McUepIbIBAIOIIEMY
KOJINYECTBEHHOMY aHAJIH3y (POPMBI H pa3MepOB
MO30JIMCTOTO TeJIa HEKOTOPBIE aBTOPBI IPUOETIIN
K MHOTO()aKTOPHOMY MaTeMaTH4YEeCKOMY ai-
napary, A 4ero ero (gopma Moaenupyercs ¢
MOMOIIBI0 KOH(PHUTYPALUH YCIOBHBIX METOK, K
KOTOPBIM OTHOCSTCS LIEHTP KOJIeHA, IEHTp Ba-
auka 1 50 mosyMeToK, paBHOMEpPHO pacIo-
JIO’KEHHBIX M0 OKPY>KHOCTSIM JBOHHOTO KOHTYpa
MO30JUCTOTO TeJla HadMHas OT 3aJHEH OKO-
HEYHOCTH KolleHa (puc. 2). OTu KOHPUTYpalluu

METpHUYECKOW (UTYpPHI WIN O0BEMHOTO Tela.
JaHHBIA cTOCOO TeOMEeTPUYEecKOro aHailu3a
MO3O0JIUCTOTO Tejla, KOTOPBIH, 0 HALleMy MHe-
HHUIO, SIBISETCS W3JIULIHE TPYAOEMKHM, HC-
II0JIb30BAaH aBTOPAMU JJISl U3YyUEHHS €ro I0JI0-
BOT'O pa3inyus B KOHTEKCTE aJJIOMETPUYECKON
BapHaTUBHOCTHU. [IpuMedarenbHo, 4TO MOTY-
YEHHBIE aBTOPAaMHU PE3yJIbTaThI 110 CYIIECTBY HE
OYEHb OTJINYAIOTCS OT T€X, KOTOPbIE TOTYUYEHbI
JOPYTUMH aBTOPaMH C TIOMOILBIO O0Jiee MPOCThIX
METOIOB MOP(HOMETPHUIECKOTO aHAIN3A.
BHenpeHue B NpakTUKy HCCIEIOBAHUM Me-
to10oB MPT u npyrux HOBEHIIMX TEXHUYECKHUX
CPEACTB IPSAMON BU3yalIn3aliK CII0COOCTBOBA-

Puc. 2. [IpuHIMI MOAENUPOBAHUS MO3OJIHCTOTO TEa ¢ OMOIIBI0 OTMETOK, COOTBETCTBYIOIINX
LIEHTpaM KOJIeHa U BaJINKa, a Taoke 50 MoIyMeTOK, paBHOMEPHO PACIOIOKEHHBIX MO €ro KOHTypy [15]
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JIO paclIMPEHUIO BO3MOKHOCTEN U3yUEHHUs Tep- nenuit [1]. Ho, x coxxaneHuio, 3TU METOJbI HE

BUYHBIX 3a00JICBaHMIT MO30JIMCTOTO TEJIa pa3iny- 00J1a1al0T JOCTATOYHON pa3pemiaroniei cmo-

HOTO T'eHe3a: MOPOKOB pa3BUTHS (YaCTUYHOE WIIN COOHOCTBIO, YTOOBI A€TANBHO Pa3Inyarh CTPYK-

MOJTHOE OTCYTCTBHE MO3OJIMCTOTO Tella), OIy- Typy W3y4aeMbIX 00pa3oBaHUil HA MHUKPOCKO-

XOJIel, KPOBOMBIHUSHUM, STPOTEHHBIX MOBPEXK- MMMYECKOM U YIIBTPACTPYKTYPHOM YPOBHSIX.
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O./I. boszina
METOAM BUBYEHHS MO3OJUCTOIO TIJIA (AHAJITUYHUN OIIAJ] JITEPATYPH)

[Ipencrapneni gani Mpo cydacHi METOAM AOCHIKEHHS, [0 BUKOPUCTOBYIOThCS NIPY BUBUEHHI OyZ0BU
TOJIOBHOTO MO3KY # okpemux Horo yTBopeHs. IlokasaHo, IO METOAH, SKi YBIHIUIM B NPAKTHKY
MOPQOJIOTTYHUX JOCTIHPKECHb B OCTaHHI POKH 1 JIO3BOJISIOTH BUBYATH OYIOBY TOJIOBHOTO MO3KY B
MPHKUTTEBOMY CTaHI, ICTOTHO PO3NIMPHIIA MOXKIIUBOCTI OTPUMAHHSI MPSAMOI Bi3yabHOT iHQOpMAITii Tpo
CTaH WOro BHYTPIIIHIX cTPYKTYp. Ha >xajb, 11l MEeTOIu He MaroTh JOCTATHBOT PO3MIIbHOT 31aTHOCTI, 00
JIETAIILHO PO3PI3HATH CTPYKTYPY JOCIIKYBaHUX yTBOPEHb HA MIKPOCKOITIYHOMY Ta YJIBTPACTPYKTYPHOMY
PIBHSX.

Knrouosi croea: 201061uil MO30K, MO30IUCTE MINO, MAKPOMIKPOCKONIUHUL PIGeHb OOCAIONCEHHS,
MACHIMHO-PE30HAHCHA ThOMO2PAPisL.

O.D. Boiagina
METHODS OF CORPUS CALLOSUM RESEARCH (ANALYTICAL REVIEW OF LITERATURE)

Data on modern research methods used in the course of study of the brain structure and its individual
entities is presented. It is shown that the methods routinely practiced in morphological studies in recent
years and allowing to study the structure of the brain in lifetime condition, significantly expanded the
opportunities of getting direct visual information on the status of its internal structures. Unfortunately,
these methods do not have sufficient resolution to distinguish the structure of the entities in details at
microscopic and ultrastructural levels.

Key words: brain, corpus callosum, macro-microscopic level of research, magnetic resonance imaging.
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