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aeflb UCCJleOOBaHUfl 30lUUOLfQJIQCb B ompa6omKe MemOOUKU p ezucmpa4uu Bbl3 BaHHblX COM a­

moceHCOpHb!X nomeH4uaJ1oe e ycflOBUflX noepe:J1cOeHufl npoeoOftut,ux ny meu cnuHH020 M03ca e 
3KcnepuMeHme. Pewcmpa4wo Bbt3BGHHbLX nomeH4uaJ1oe ocyut,ecmBflflfl U y J1a6opamopHbLX 
JICUBOmHbLX, pa30eJleHHb/X Ha 5 2py nn B 3aBUCUMOcmu om o6oeMa noep e:J1COeHUfl, HaHOCUM020 
no paHee ompa6omaHHOU MemoOuKe. 1IomeH4uafl bL p ewcmpupoea!lu oo onep a4uu, Ha 1, 7, 
14, 21, 30 u 45-e cymKu nocJ1e onepa4uu. B 1-e cymKu e 2pynnax c HenoflHbLM nep eceLteHueM 
cnuHHOW M032Q omMeLfaJlOCb pe3!W e CHUJICeHue aMnfl umyO bL nom e H4 UaflOB, B 2p y nnax C nofl ­

Hb/M nepeceLfeHUeM cnUHHOW M032G nomeH4UGJl bl He p e2ucmpupOBQJlUCb. B OUHGMUKe H.a6J110-
0eHUfl KOHcmamupoeaJlu He1Ha 11umefl bHOe eoccmaHOBfleH.ue npoeoOuMocmu mOfl bKO y !(pbtc e 
2pynne c 50% nep ece LteHueM cnuHH.020 M032G. Pe1yfl bmam b1 ucc!leOoeaH.Ufl npoOeMoHcmpupo­
eaflu 3cjxjJeKmueHocmb MemoOuKu npu 04eHKe npoeoOuMocmu cnuHH.020 M032G, a ma1(:J1ce 
noomeepOuflu omcymcmeue cnoHmaHH.020 eoccmaHOBfl eH.ufl npoeoiJuMocmu noc!le nep ece11eHUfl 
60J1ee 50% cnuHH.020 M03ca . 
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Modeling of a Different Volume Spinal Cord Injury in Rats and Methods for Evaluation 
of Lost Functions Restoration (part 2) 
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The purpose of the study was to work out the methods for somatosensory evok ed potentials 
registration under conditions of nerve paths injury in experiment. Evoked p otentia ls were record­
ed in laboratory animals divided into 5 groups according to the volume of injury inflicted by the 
technique worked through previously . Potentials were r ecorded prior to intervention and on i5', 
7'11, 14'\ 2Jsr, J(J" and 45'" postoperative day . On the l5' day sharp decrease of potential 
ampl itudes was observed in groups with incomplete spinal cor d injury. In groups with complete 
spinal cord injury no potentials were recorded. Sligh t restoration of nerve conductivity was 
observed only in rats with 50% spinal cord transection. Study results showed the efficacy of the 
technique in the assessment of spinal cord tissues conductivi ty and confirmed the absence of 
spontaneous nerve paths restoration after more than 50% of spina l cord transect ion. 
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BBe,ri;eH11e. 3JieKTpO<pM3MOJIOfW-IeCKMe MeTO,IJ;b I MC ­

CJie,D;OBaHM.H He3aMeHMMbI He TOJib KO n p M o ueHKe H a ­

p y rneHMM rrpOBO,D;MMOCTM H e pBHbIX rryTeM, BbI3 BaHHbIX 

IIOBpe.m,n;eHMeM CIIMHHOr o M03r a, HO M rrpM o u e HKe CTe­

rreHM ee IIOCJie,n;yIOIJJ;ero B OCCTaH OB JieH MH. B HaCTO.H­

IJJ;ee BpeMR B M3y-Y:eH MM IIOCJie,D;CTB MM T p a BM CIIMHHO­

r o M03ra IllMpOKO rrpMMeHRIOTC.H MO,D;eJIM IIOBpe.m,z::r.e ­

HM.H Ha Jia 6opaTopHbIX .JKMB OTHbIX, B OCHOBHOM Ha 

KpbICax M M birnax. BBM,z::r.y ,z:i;o c TyrrHOCTM, 3 HaHMR r e H e ­

TM-Y:eCKMX M 6MOXJ1M M-Y:eCKMX xa p aKTepMCTMK, 8TM MO­

,z::r.eJIM y,z:i;o6Hhl ,D;JIR M3y-Y: e HM.H M OJieK yJIRpHhlX M exa­

HM3MOB B TOp M-Y:HOrO IIOBpe.m,z::r.eHM.H M B OCCT aHOBJieHM.H 

IIOCJie T paBMbI CIIMHHOrO M03ra. TaK.me OHM II03BOJIR-
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IOT C ,D;OCTa TO-Y:H0 60JibillOM T0-Y:H0 CTbIO MO,z::r.eJIMpOBa Tb 

IIOBpe.m,n; e HM.H p a3JIM-Y:HOM Bbipa .me HHOCTM M JIOKaJIM-

3aUMM [1 -3 ]. 
,Il;JIR o rrp e,n;eJieHM.H CT e IIe HM Ha pywe HM.H M B OCCTa ­

H OBJieHM.H H e Bp0JIOfM-Y: e CKMX cpy HKUMM rrpMM e H.HIOT C.H 

M e TO,IJ;bI II0 B e,z::r.eH-Y:e CKOM oue H KM. O,n;HaKO II0Be ,z::r.e H-Y:e c­

K Me rrpM3 HaK M B 6 0JibillMHCTBe CJiy-Y:aeB 0 T pa.maIOT 

K OMIIJieKCHbie rrpoue cCbI c e HC0M0TOpHOM MHTerpaUMM 

M He II03 B 0 JI.HIOT C 60JibillOM CTe rr e HbIO yBe p e HHOCTM 

,D;M<p<pepe HUMPOBa Tb Ha pyrne HMe u e JI0CTH0CTM -Y:yB­

CTBMTeJibHbIX M ,D;BMra T e JibHbIX rry T e M [ 4]. II PM II0-

Bpe .m,n;eHMM CIIMHHOro M03ra B rpy,z::r.HOM OT,z::r.eJie y rpbI-

3 YHOB Hapy waeTCR Koop,z::r.MHaUMR ,z::r.BM.meHMM, M , B 3 a-
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Bl1Cl1MOCTl1 OT BbipameHHOCTl1 fIOBpem,n;eHMR, CHMJKa­

eTCR l1Jll1 IIOJIHOCTblO Bbma,n;aeT MOTOpHaH cpyHKIJ;l1H 

3a,ZJ;Hl1X KOHe"t.JHOCTei-1. II poBe,n;eHJtie 3JieKTpOcpM3MOJIO­

rl11.JeCKOrO MCCJie,n;oBaHMR Heo6xo,n;MMO ,ZJ;JIR o6oeKTl1B­

HOM ou;eHKl1 cpyHKIJ;MOHaJibHOM u;eJIOCTHOCTM rrpOBO­

,ZJ;HIIJ;l1X rryTei-1 CITMHHoro M03ra rrocJie ero rroBpem,n;e­

HMH. O,n;HaKO B CBH3l1 C He60JibillMMl1 pa3MepaMl1 3KC ­

rrepMMeHTaJibHbIX JKl1BOTHblX 3JieKTpl11.!eCKaR CTl1MY­

JIHIJ;l1R l1 perMCTpau;MH OTBeTHbIX l1Mrry Jib COB rrpe,n;­

CTaBJIReT orrpe,n;eJieHHbie Tpy,n;HOCTl1. 

Cpe,n;M MHOJKeCTBa crroco6oB Cf)l1KCl1pOBaHl1H 3JieK­

Tpl11.!eCKOM aKTMBHOCTM UHC perl1cTpau;MR BbI3BaH­

HbIX ITOTeHu;MaJIOB (BIT) rrpe,n;cTaBJIHeT O,ZJ;HY l13 Hal1-

6 oJiee 3cpcpeKTl1BHbIX MeTO,ZJ;l1K l1CCJie,n;oBaHl1H cpyHK­

IJ;l1M UHC. B OT Jll1"9Me OT 33r l1Jll1 3Mr, rrocpe,n;CTBOM 

K OTOpbIX l13Mep.HeTCR CITOHTaHHaH 3JieKTpl11.!eCKaR 

a KTMBHOCTb Hei1pOHOB, rrpMMeHeHMe MeTO,ZJ;l1KM BIT 

0 6ecrre1.JJ1BaeT 3Ha 1.Jl1TeJibHO 60Jibilll1M KOHTpOJib Ha,n; 

rrapaMeTpaMJtI l1CCJie,n;oBaHl1H, TaK KaK ,n;aeT BO3MOJK­

H OCTb perl1CTpl1pOBaTb Hei1poHaJibHYIO aKTl1BHOCTb, 

H BJIHIOIIJ;yIOCH rrpHMbIM OTBeTOM Ha B03,ZJ;eMCTBMe 

BHeillHero 3JieKTpl11.!eCKOro CTMMY Jia. OTBeTHbie He­

p BHbie l1MITY JlbCbl MoryT 6bITb OTCJieJKeHbl Ha mo6oM 

y pOBHe' BKJIIO"t.JaH rrepMcpepl11.!eCKl1e 1.JYBCTBJ1TeJibHbie 

MMrry JibCbI, u;eHTpaJibHYIO HepBHYIO aKTMBHOCTb l1 oT­

BeTHbie ,n;BMra TeJibHbie MMrry JibCbI. B o3Hl1Killl1M B pe-

3 y Jib Ta Te CTMMY JIHIJ;l1l1 OT ,n;eJibHOro rrepMcpepl11.!eCKO­

r o Hep Ba l1MITY JibC MOJKeT 6bITb 3a perl1CTpl1pOBaH B 

JII06oi1 TO"t.JKe ITO Bcei-1 ,ZJ;Jll1He HepBa l1Jll1 Cfll1HaJibHbIX 

CO Ma TOCeHCOpHbIX rrpOBO,ZJ;HIIJ;l1X rryTei-1 , B TOM "9l1CJie B 

c y6KOpTMKaJibHbIX l1 KOpTMKaJibHbIX CTPYKTypax [2]. 
BbI3BaHHbIM rroTeHu;MaJI rrpe,n;cTaBJIHeT co6oi1 

MeCTHOe l13MeHeHJtie 3JieKTpl11.!eCKOrO ITOJIR HepBHOM 

c TpyKTYPbI, KOTopoe cJie,n;yeT 3a B03,n;ei1cTBMeM BHeill­

Hero CTMMyJia. TaK KaK aMrrJIMTy~a BIT cpaBHMMa c 

a MITJIMTy,n;oi-1 CfIOHTaHHOM aKTl1BHOCTl1 HeMpOHOB, OH 

MOJKeT «TepHTbCH » cpe,n;M 3Tl1X Cf)OHOBbIX 3JieKTpl1-

qecKMX l13MeHeHMM. B CBH3l1 c 3Tl1M B03HMKaIOT rrpo-

6 JieMbI c perMCTpau;MeM KOHKpeTHOro fIOTeHu;MaJia B 

cp l13l10JIOrJ11.JeCKJ1X ycJIOBMHX. Heo6xo,n;MMbIM cMrHaJI 

,ZJ;OJIJKeH 6bITb BbI,ZJ;eJieH l13 Cf)OHOBOro illyMa. Hal160-

Jiee 1.JaCTO B 3Tl1X u;eJIHX rrpMMeHHeTCH MeTO,ZJ;JtIKa «yc­

pe,n;HeHMH ». TaK KaK rrpl1 CfIOHTaHHOM aKTl1BHOCTl1 pe­

fl1CTpMpyIOTCH rrpaKTMqeCKM 6ecrropH,D;0"9Hbie fIOJIO­

JKMTeJibHbie M OTpMu;a TeJibHbie 3Ha qeHMH, rrpM cyM­

MaIJ;MM MX cpe,n;Hee 3Ha qeHMe cTpeMMTCH K HY JIIO. Ta­

K MM o6pa30M, rrpM ycJIOBl1M, qTo CTMMYJI He BJIMHeT 

Ha CITOHTaHHYIO 3JieKTpMqecKyIO aKTMBHOCTb, cyMMa­

IJ;l1R CMrHaJIOB rrpMBO,ZJ;MT K ycTpaHeHMIO Cf)OHOBOro 

illyMa [5 , 6). 
B 194 7 r. Dawson BrrepBbie ycrreillHO BbI,ZJ;eJIMJI BIT 

Ha cpoHe CITOHTaHHOM 3JieKTp03Hu;ecpaJiorpacpMqecKOM 

aKTMBHOCTM rryTeM HaJIOJKeHMH Cf)OTOrpacpMM fIOCJie­

,ZJ;OBa TeJibHbIX 3arrMcei1 33f. B pe3yJibTaTe 3TOro eMy 

y ,n;aJIOCb M3OJIMpOBa Tb OTBeT Ha e,n;MHMqHbIM 3JieKT­

pM1.!eCKl1I1 CTMMY JI M MMHMMM3MpoBa Tb illYMOBbie rro­

TeHu;MaJibI 3JieI<:TpM1.!eCKOM aKTMBHOCTM MO3ra, He CBH-

3aHHOM C Bbl3BaHHbIM rroTeHu;MaJIOM [7]. Ilo3,n;Hee 6bIJia 

MCITOJib3OBaHa MeTO,ZJ;MKa 3JieKTpOHHOM cyMMaIJ;MM CMr­

HaJIOB [8]. C IIOHBJieHMeM KOMIIbIOTepHOM TeXHMKM , 
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Ha"t.JMHaR c pa6oT Clark, perl1cTpau;MIO BIT ocyIIJ;eCTB­

JIHJIM C fIOMOIIJ;blO pa3JIM"9HbIX MeTO,ZJ;MK u;McppoBoro 

ycpe,n;HeHMH [3]. B 1970 r. Jewett MCITOJlb30BaJI MeTO­

,ZJ;MKY perMCTpau;MM IIOTeHu;MaJIOB fOJIOBHOro MO3ra B 

OTBeT Ha cJiyxoBoi-1 CTMMY JI c rroMOIIJ;bIO ycpe,n;HeHMR, 

1.JTO ,n;aJIO Ha 1.JaJIO u;eJIOMY pR,n;y MCCJie,ZJ;OBaHMM 3JieKT­

pM1.!eCKOM aKTMBHOCTM UHC rrpM rroMOIIJ;M BIT [9 1. 

B 3aBMCMMOCTM OT rrpMpO,D;bl M MeXaHM3Ma BHeill­

Hero 3JieKTpMqecKoro B03,D;eMCTBMR BbI,ZJ;eJIHIOT · ,n;Be 

rpyrrrrbl BIT - ceHCOpHbie M MOTOpHbie. CeHCOpHbie 

BIT Bbl3bIBaIOTCR rryTeM CTMMY JIRIJ;MM acpcpepeHTHbIX 

rryTeM M BKJIIO"t.JaIOT COMaTOCeHCOpHbie , BM3yaJibHbie M 

cJiyxoBbie . MoTopHbie BIT rroJiy1.JaIOT B pe3y JibTa Te 

B03,D;eMCTBMR Ha 3cpcpepeHTHbie rryTM Ha pa3HblX ypoB­

HHX. O6bI"9HO rrpOBO,ZJ;MTCR CTMMY JIRIJ;MR MOTOpHOM 06-

JiaCTM KOpbI rOJIOBHOrO MO3ra MJIM illeMHOrO OT ,n;eJia 

crrMHHoro M03ra. II pM 3TOM perMcTpau;MIO ocyIIJ;eCTB­

JIHIOT C HMJKeJieJKaIIJ;MX OT,ZJ;eJIOB CIIMHHOro MO3ra, rre­

pMcpepl11.!eCKMX Hep BOB MJIM MblillIJ;-MMilleHeM. CeHcop­

Hbie BIT B CBOIO 01.Jepe,n;b MOJKHO pa3,n;eJIMTb Ha KopoT­

KOJia TeHTHbie (<10 MC), cpe,n;HeJiaTeHTHbie (10-50 MC) 

M ,n;JIMHHoJiaTeHTHbie (> 50 Mc). KopoTKOJiaTeHTHbie BIT 

o6bI"9HO ,ZJ;OCTa TO"l.JHO ycTOM"l.JMBbie M MaJIO rro,n;Bepme­

Hbl BJIMHHMIO COCTORHMR MCCJie,n;yeMoro JKMBOTHOfO M 

aHecTe3MM. Cpe,n;HeJia TeHTHbie BIT oTpamaIOT rrepe­

xo,n; Mem,n;y COCTOHHMeM CHa M 60,n;pCTBOBaHMH MB 

60JibilleM Mepe rro,n;BepmeHbl BJIMRHMIO aHeCTe3MM. 

,UJIMHHOJia TeHTHbie BIT B HaM60Jiblllei1 cTerreHM 3aBM­

CHT OT aHecTe3MM l1 aKTMBHOCTM UHC [ 10 ]. MoTopHbie 

BIT 06b1qHo perl1cTpMpyIOT 3JieKTpo,n;aMM, ycTaHoB­

JieHHbIMM B MblillIJ;aX MJIM B Herrocpe,n;CTBeHHOM 6JIM-

30CTM OT CfIMHHOro M03ra. HaM60Jiee 1.JaCTO MX MCIIOJib-

3YIOT C ,ZJ;MarHOCTl11.JeCKOM u;eJiblO ,D;JIR ou;eHKM u;eJIOCT­

HOCTM u;eHTpaJibHbIX ,ZJ;BMra TeJibHbIX rryTeM [ 1, 11]. 
Hei1pocpM3l10JIOfMR CfIMHHOrO M03ra MOJKeT 6bITb 

M3y"t.JeHa rrpM rroMOIIJ;M BIT rrpaKTM"t.JeCKM Ha JII06oM 

ero ypoBHe, BKJIIOqaJI rrepMcpepMqecKMe acpcpepeHT­

Hbie rryTM , MHTpacrrMHaJibHbie rryTM , cy6KOpTl1KaJib­

Hbie M KopTMKaJibHbie cTpyKTypb1. 

ct>yHKIJ;MOHaJibHOe COCTOHHMe CfIMHHOfO MO3ra MO­

JKeT 6bITb MCCJie,ZJ;OBaHO rryTeM rrpMMeHeHMR KaK co­

Ma ToceHcopHbIX , TaK M MOTOpHbIX BIT. CyIIJ;eCTByeT 

MHomecTBO MeTO,ZJ;MK perMcTpau;MM BIT. Pa3JIM"t.JaIOTCH 

OHM B OCHOBHOM BM,ZJ;OM MCITOJib3YeMbIX 3JieKTpO,D;OB l1 

pacrroJiomeHMeM CTMMY JIMPYIOIIJ;ero M perl1cTpMpyIO­

IIJ;ero 3JieKTpO,D;OB. 3JieKTpO,D;bl KJiaCCl1Cf)MIJ;MPYIOTCH B 

3aBMCMMOCTM OT Heo6xo,n;MMOCTM MX MMIIJiaHTaIJ;MM. 

BbI,ZJ;eJIHIOT HeXMPYPfl11.!eCKMe M XMpyprM"t.JeCKMe 3JieK­

TpO,D;bl. HexMpyprM"t.JeCKMe BKJIIOqaIOT KJIMIICbl MJIM 

,D;MCKM, KOTOpbie KperrHTCH K fIOBepxHOCTJ1 KOJKM, 

MfOJibqaTbie 3JieKTpO,D;bl , KOTOpbie BBO,D;RTCR ITO,ZJ;KOJK­

HO MJIM qpeCKOJKHO Mem,n;y IIO3BOHKOB. XMpyprM"t.Jec­

KMe 3JieKTpO,D;bl BKJIIO"t.JaIOT 3JieKTpO,D;bl, l1~IIJiaHTMpy­

eMbie B KOCTb, rrpOBOJIO"l.JHbie 3JieKTpO,D;bl , MMITJiaHTM­

pyeMbie B rrepMcpepM1.!eCKMe HepBbI , mecTKMe l1 fl16-

KMe 3IIM,n;ypaJibHhle 3JieKTpO,D;hl M KaITMJIJIRpHhle 

J1fOJib1.JaThle 3JieKTpO,D;hl ,ZJ;JIR J1HTpacrrvt:HaJibHOfO J1 

l1HTparaHr JIJ,,Ia pH Oro B03,D;eMCTBMR [ 12 ' 13]. 
B 3aBMCMMOCTM OT pacrrOJIOJKeHMH 3JieKTpO,D;OB 

cpyHKIJ;MOHaJibHOe COCTORHMe CfIMHHOfO MO3ra MO/KHO 
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OTCJie:>KvIBa Tb B,[J;OJib BCero CIU1HaJibHOfO KaHaJia J/IJIJ/1 

B o6JiaCTM qeperra. Bee 8TM o6JiaCTM MoryT MCITOJib30-

Ba TbCR KaK ,[J;JIR CTMMYJIRI.J;MM, TaK J/1 ,[J;JIR perMCTpa­

I.J;MVI BIT. PerMcTpau;MR rroTeHu;MaJIOB B,[J;OJib crrMHHoro 

M03ra ,z:i;aeT rro,z:i;po6HyIO MHcpOpMaI.J;MIO O KOHKpeTHbIX 

CTpyKTypax J/1 cpyHKI.J;VIRX 8TOro opraHa. PerMCTpau;VIR 

cTaH,z:i;a pTHoro co Ma ToceHcopHoro BIT ( CCBII) oTo6pa­

maeT BOJIHbI, COOTBeTCTBYIOil.I,VIe rrpeCVIHaITTJIIqecKMM 

KOMITOHeHTaM, IT0CTCMHaITTJIIqecKVIM VIHTepHetipOHHbIM 

KOMITOHeHTaM J/1 ITOCTCMHaITTJ/IqecKMM OTBeTaM MOTOp­

HbIX HetipOHOB. M3MeHeHMR B COOTBeTCTBYIOil.I,J/IX BOJI­

HOBbIX rra paMeTpax MoryT yKa3bIBa Tb Ha ypoBeHb ITO­

Bpem,z:i;eHMR KOHKpeTHOH cpyHKI.J;VIOHaJibHOH e,n;MHJ/1-

I.J;bl CITVIHHOro M03ra [ 1, 11, 13]. 

UeJib MCCJie,n;oBaHMR: oTpa6oTKa MeTO,D;VIKVI perMc­

Tpau;MM BbI3BaHHbIX CO Ma TOCeHCOpHbIX ITOTeHu;MaJIOB 

B ycJIOBMRX IT0Bpem,n;eHMR ITPOBO,D;Ril.I,J/IX ITyTei1 CITVIH­

HOro M03ra B 8KCrrepMMeHTe. 

MATEPMAJihl J/1 METO)lhl 

MccJie,D;OBaHMe rrpoBe,n;eHO Ha 100 Jia6opa TOpHbIX 

)KJ/IBOTHbIX - caMKax KpbIC ITOpO,[J;bI BVICTa p Macco:w 

220-260 r. 3KcrrepVIMeHT ocyllI,eCTBJIRJIVI B COOTBeT­

CTBVIVI C « PeKOMeH,n;au;VIRMVI KOMMTeTa ITO 8TVIKe, ITpO­

BO,D;Ril.I,VIM 8KCrrepTVI3Y 6VIOMe,D;VII.J;VIHCKVIX VICCJie,D;OBa­

HVIH » (BO3, 2000) VI «,UMpeKTMBaMVI EBpoITei1cKoro 

coo6Il.I,eCTBa » (86 - 609 EEC). iKVIBOTHbre 6brJIVI pa3,n;e­

JieHbI Ha 5 rpyITIT ITO 20 KpbIC B 3aBVICVIMOCTVI OT o6oe­

Ma ITOBpem,n;eHVIR: 1 -R rpyITrra - ITepeceqeHVIe 50% 

CITJ/IHHOfO M03ra; 2 - R rpyITrra -- 80-90% CITVIHHOro 

M03ra ; 3-R rpyITrra - rroJIHoe ITepeceqeHVIe CITVIHHoro 

M03ra (ITJIOTHbIH KOHTaKT ITOBpem,n;eHHbIX KOHLI;OB 

CITVIHHOro M03ra); 4-R rpyITITa - pe3eKI.J;VIR cerMeHTa 

CITVIHHOro M03ra ,D;JIVIHOH 1 CM; 5 -R rpyITITa - ITOJIHOe 

rrepeceqeHVIe CITVIHHOro M03ra C OTCYTCTBVIeM KOHTaK­

Ta B 30He ITOBpem,n;eHMR (KOHLI;bl CITVIHHOro M03ra B 

30He ITOBpem,n;eHMR pa3Be,n;eHb1). 

Bee 0ITepau;MM ocyllI,eCTBJIRJIVICb O,D;HOH XVIpyprvr­

qecKOH 6pVIra,n;oi1 C VICITOJib30BaHVIeM OITTVIqecKoro 

MVIKpocKorra Carl Zeiss VI MvmpoxVIpyprVIqecKoro VIH­

cTpyMeHTapVIR ITO MeTO,D;VIKe, OITVICaHHOH paHee [14]. 

Be,n;eHVIe )KVIBOTHbIX B p~HHeM ITOCJieorrepau;VIOHHOM 

ITepVIo,n;e ocyllI,eCTBJIRJIVI B ycJIOBVIRX, crroco6cTBOBaB­

lllMX HaVI60Jiee 8cpcpeKTVIBHOMY BOCCTaHOBJieHVIIO )KVI­

BOTHbIX [ 14). 

PMc. 1. IloJio.tKem,re .tKJ1BOTHoro rrpM perncTpau;m1 CCBII. 
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PerVICTPMPYIOil.I,VIH VIfOJibqaTbIH 8JieKTpo,z:i; ycTa­

HaBJIVIBaJIM B qeperr )KJ/IBOTHOro B o6JiaCTb rrpoeKI.J;MJ/1 

ceHCOMOTOpHOH KOpbI, a CTMMY JIMpyIOil.I,J/IH - B 06-

JiaCTb MbillII.J; crVI6aTeJiei1 6e,z:i;pa (pMc. 1). CTMMYJIR­

I.J;VIIO rrpOBO,[J;J/IJIJ/1 rrpM ITOMOil.I,VI VI30JIMpOBaHHOro CTM­

MY JIRTOpa ITOCTORHHbIM TOK OM co CJie,n;yIOil.I,J/IMJ/1 rra­

paMeTpaMM: 3 MA, ITpo,z:i;oJimMTeJibHOCTb CTMMY Jia 

20 MC , qacTOTa 0,5 fu;. 

O6pa6oTKY ,z:i;aHHbIX VI cTaTVICTMqecKVIi1 aHaJIVI3 

ocyllI,eCTBJIRJIVI c ITOMOil.I,bIO rrporpaMMHOfO o6ecrreqe­

HVIR MATLAB VI Sta tSoft ST A TISTICA 8.0. )];JIR orr­

pe,n;eJieHVIR CT a TVICTVIqecKOH 3Ha qJIIMOCTVI pa3JIJIIqJ1:w B 

He3aBVICVIMbIX rpyrrITax ,D;JIR MHO:>KeCTBeHHOro cpaB­

HeHVIR VICITOJib30BaJIVI TeCT KpacKeJia - Y OJIJIJ/ICa, ,[J;JIR 

ITorrapHoro cpaBHeHVIR rpyITIT - U-TecT MaHHa -

YVITHVI c rrorrpaBKOi1 B oHcpepoHVI. KpVITVIqecKMH ypo­

BeHb 3 HaqVIMOCTVI ITPVI CTaTVICTVIqecKOH rrpoBepKe rVI­

ITOTe3 6bIJI rrpVIHRT paBHbIM 0,05. 

PE3Y JlhTAThl 

Co Ma TOCeHCOpHbie BbI3BaHHbie ITOTeHu;MaJibI J/13Me­

pRJIVI y Bcex )KVIBOTHbIX ,n;o OITepau;VIVI ,[J;JIR rroJiyqeHMR 

VICXO,[J;HbIX 3 H a q e HVIH aMITJIMTY,D;bl J/1 Me:>KITVIKOBOH Jia­

TeHTHOCTVI. B 1-e cyTKM ITOCJie orrepau;VIVI perMCTpM­

pyeMbie CCBII ,n;eMoHcTpMpoBaJIVI 3Ha qJIITeJibHOe cHM­

meHMe aMITJIVITY,D;bI VI yBeJIVIqeHVIe Me:>KITMKOBOH Jia­

TeHTHOCTVI, qTo fOBOpVIT O KOJIVIqecTBeHHOM CHM:>Ke­

HVIJ/1 ITpOBO,D;VIMOCTVI CVIrHaJIOB VI CHVI:>KeHVIVI CKOpOCTVI 

ITepe,n;aqVI CVIrHaJia B o6JiaCTVI rroBpem,z:i;eHMR (pVIc. 2). 

B rpyITrre c 5 0% ITepeceqeHVIeM crrMHHoro M03ra aMrr­

JIVITy ,n;a perVIcTpVIpyeMoro B 1-e cyTKM rrocJie orrepa­

I.J;VIVI ITOTeHu;VIaJia CHVI3VIJiaCb Ha 87,8±5,5% (p<0,05; 

CM. pVIc. 2 , a), B TO BpeMR KaK Me:>KITJ/IKOBaR JiaTeHT­

HOCTb yBeJIMqVIJiacb rroqTVI B 2 pa3a. IlpVI rrepeceqe­

HVIVI 80% CITVIHHoro M03ra ITVIKVI CCBII rrpaKTMqecKM 

He perVIcTpVIpoBaJIVICb : aMITJIMTy,n;a CCBII 6brJia CHVI­

meHa Ha 95,2±3,2% (p<0 ,05; CM. pMC. 2, 6). B CJiyqaRx 

ITOJIHOro ITepeceqeHVIR VI pa3Be,n;eHMR KOHLI;OB CITJ/IHHO­

ro M03ra , a TaKme rrpVI ero pe3eKI.J;VIM c ,n;VIacTa3oM 

KOHLI;OB B 1 CM ITpOBO,D;VIMOCTb TKaHeti CITVIHHoro M03ra 

6bIJia ITOJIHOCTbIO HapyllleHa ( CM. pMc. 2, 8 ) . 

II PVI aHaJIM3e ,D;VIHaMVIKVI ITPOBO,D;VIMOCTVI CITVIHHOro 

M03ra Jia6opaTopHbIX :>KVIBOTHbIX B TeqeHVIe 45 ,D;Heti 

ITOCJie ero ITepeceqeHVIR 6bIJIO BbIRBJieHO, qTo He3Ha­

qVITeJibHOe CITOHTaHHOe BOCCTaHOBJieHMe ITpOBO,D;VIMO­

CTVI VIMeJIO MeCTO TOJibKO B rpyrrrre c 50% rrepeceqe­

HVIeM (pVIc. 3, a). Cpe,n;HVIe ITOKa3aTeJIVI aMITJIVITY,[J;bI 

CCBII B 1-e cyTKVI rrocJie oITepau;MVI cocTaBJIRJIM 

9,1 ± 2,6% (p<0 ,05) OT VICXO,D;HOH aMITJIVITY,D;bI (B cpe,n;­

HeM 45±10 MKB). T.I ep e3 He,n;eJIIO Ha6JIIO,D;aJIOCb yBe­

JIJIIqeHVIe aMITJIMTY,D;bI ,n;o 13,5±2, 7% (p<0,05 ). T.Iepe3 

2 He,n; ITOCJie rrepeceqeHVIR aMITJIMTy,z:i;a yBeJrnqJIIBaJiaCb 

B cpe,n;HeM ,n;o 16,4± 1,5% (p<0,05 ). B ITOCJie,n;yIOil.I,eM 

CTa TVICTVIqecKVI 3Ha qVIMOro yBeJIVIqeHMR aMITJIMTY,[J;bI 

He Ha6JIIO,D;aJIOCb. TaKme B 1-e cyTKVI B cpe,n;HeM Ha 

87±15,5% (p <0,05) yBeJIJIIqVIBaJiaCb Me:>KITMKOBaR Jia­

TeHTHOCTb (MCXO,D;HaR Jia TeHTHOCTb B 8TOH rpyITITe B 

cpe,n;HeM COCTaBMJia 23,5±5,9 MC). O,n;HaKo B ITOCJie,z:i;y­

IOil.I,eM CTa TVICTJ/IqecKVI 3Ha qVIMbIX VI3MeHeHVIH Me:>K­

ITVIKOBOH Jia TeHTHOCTVI He Ha6JIIO,D;aJIOCb. 
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P11c. 2. P enpe3eHTaTMBHbre Kpl1Bbre CCBII B 0TBeT Ha CTMMYJIHu;mo MbiillJJ; 3a,n;Heti Jianhr npv1 nepeceqettv1v1 50% (a) , 80% (6) 
l1 100% (B) CTil1HH0ro M03ra. O6oHCHeHl1H B TeKCTe. "'9:epHaH Kpl1BaH - K0HTp0Jib , CBeTJiaR - 0TibIT. 
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P11c. 3. AMnJiv1Ty,n;a CCBII (B % OT v1cxo,n;Hoti) npv1 n ep eceqett v1v1 50% (a) , 80% (6) v1 100% (B) cnv1HHoro M03ra . 
060.HCHeHJ,rn: B T eKCTe. 

IlpM rrepeceqeHMM CITMHH0ro M03ra Ha 80% (pv1c. 3, 6) 
B 1 - e cyTKM aMITJIM TY ,n;a CCBII CHM:>KaJiacb ,n;o 
3 ,2± 1 ,5% OT 1,1cxo,n;H oi1 (38 ±5, 7 MKB). B rrocJie,n;y10-

rn;eM CTa TMCTMqecKM 3 Ha qJ,1MbIX M3MeHeHMJ1 aMITJIM­

T Y,D;bI He Ha6JI10,n;aJIOCb. Orrpe,n;eJIMTb 3HaqeHMH Mem­

ITMKOBOM JiaTeHTHOCTM B 60Jibll1MHCTBe CJiyqaeB H e 

rrpe,n;cTaBJIHJIOCb B03MO:>KHbIM. 

II p1,1 rroJIHOM rrepeceqeHMM crrMHHoro M03ra CCBII 

rrpaKTMqecKM He perncTpMpOBaJIMCb (pMC. 3, 8) . IlpM 

ITOJIHOM rrepeceqeHMM M pa3Be,n;eHMM KOHIJ;OB CITMHHO­

ro M03ra , a TaKme rrpM ero pe3eKIJ;MM rrpOBO,Zl;MMOCTb 

CITMHHoro M03ra ITOJIHOCTblO HapyillaJiaCb. 

OECYiK)_(EHME 

IlpMMeHeHMe MeTo,n;MKM perncTpau;1,11,1 CCBII rro-

3 BOJIHeT ,Zl;OCTOBepHO M TOqHo ou;eHMTb COCTOHHMe rrpo­

BO,Zl;HI.IJ;MX rryTeM CITMHHOrO MO3ra rrpM BbICOKOM BOC­

rrpOM3BO,Zl;MMOCTM 3KCrrepMMeHTaJibHbIX ,n;aHHbIX. Me­

T O,Zl;MKa xopOillO 3apeKOMeH,D;OBaJia ce6H B HayqHOM 

c oo6w;ecTBe 1,1 IllMpOKO rrpMMeHHeTCH B pa6oTax ITO 

v13yqeHMIO cpv13MOJIOrMM UHC HapH,n;y c MexaHo­

cpyHKIJ;MOHaJibHbIMM J,1 BM3yaJibHbIMM crroco6aMM ou;eH­

KM ee cpyHKIJ;MOHaJibHOro COCTOHHMH [ 4, 11]. 

Pe3yJibTaTbI , rroJiyqeHHbie B HaCTOHI.IJ;eM MCCJie,n;o­

BaHMM, ITO,Zl;TBepm,n;aIOT 3cpcpeKTMBHOCTb MeTO,Zl;MKM 

perncTpau;MM BII rrpM ou;eHKe CTerreHM rrp0B0,Zl;MM0CTM 

cTpyKTYP UHC. H ecMoTpH Ha ee Tpy,n;oeMK0CTb 1,1 He­

o6xo,n;MMOCTb B crreu;MaJibH0M Jia6opa T0pH0M J,1 3JieK­

TpOHei1pocpM3MOJIOrMqecKOM o6opy,n;oBaHMM, 0Ha ,n;aeT 

B03M0:>KH0CTb o6'beKTMBHO ou;eHMTb TH:>KeCTb IT0Bpem­

,n;eHMH TKaHeM CITMHHOrO MO3ra , a TaKme CTerreHb M 
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CK0p0CTb MX B 0CCTaH0BJieHMH. B xo,n;e pa60Tbl 6bIJia 

rrpo,n;eM0HCTpMp0BaHa K0ppeJIHIJ;MH Mem,n;y o6'beMOM 

IT0Bpem,n;eHMH J,1 CTerreHblO rrpOB0,Zl;MM0CTM CITMHH0ro 

MO3ra, ITO,Zl;TBepm,n;eHbl ,n;aHHbie JIMTepaTypbI O rrpaK­

TMqecKM ITOJIHOM OTCYTCTBMM Cl10HTaHHOJ1 pereHepa­

I.J;MM TKaHeM CITMHHOro MO3ra B ,Zl;OJirocpoqHOM rrepMO­

,n;e rrpM ero MexaHMqecKOM ITOBpem,n;eHMM. IlpM 3TOM 

rrpM HeITOJIHOM rrepeceqeHMM CITMHHOrO MO3ra Bee me 
Ha6JIIO,D;aJIOCb HeK0TOpoe K0JIMqecTBeHH0e B0CCTaH0B­

JieHMe rrp0B0,Zl;MMOCTM ero TKaHei1 , qTo M0:>KeT 6bITb 

CBH3aHo c rrJiacTMqHo CTbIO UHC MJIM c JI0KaJibHbIMM 

Tpocp1,1qecKMMM M3MeHeHM5IMM , corrpoBom,n;aIOrn;MMM 

yMeHbilleHMe ITOCJie,D;CTBMM BOCITaJIMTeJibHOM peaKIJ;MM 

B l103,D;HeM IT0 CJieorrepau;MOHH0M rrep1,10,n;e. OTcyTCTBMe 

MJIM Kpai1He HM3KaH 3cpcpeKTMBHOCTb pereHepaTMB­

HbIX rrpou;eccoB B TKaHHX UHC TaKme rro,n;TBepm,n;a­

IOTCH 0ITMCaHHbIM B ,n;aHH0M MCCJie,n;oBaHMM 0TCYTCTBM­

eM l10JIO:>KMTeJibHOJ1 3JieKTpOCf)M3MOJIOrMqecKOJ1 ,Zl;MHa -

MMKM rrpM ITOJIH OM rrepeceqeHMM M pe3eKIJ;MM yqaCTKa 

CITMHHOro MO3ra B ITO3,D;HeM ITOCJieorrepau;MOHHOM rre ­

p1,10,n;e . 

Pa6oma 8bLn0JZHeHG npu noaaep:>ICKe 2paHma 

PH(J) M 14-15-00880 <<Pa3pa6omKa HOebtx Memoaoe 
fle l..feHUR noepe:>1caeHUU Cn UHH020 M032G C UCnOJl b308GHUeM 

MG2HUmHblX HGH0l..fGCmU~ 8 pG3JIUl..fH blX Cpeaax 

8 C0l..femaHUU C 3JleKmp0MG2HUmHblM no/l eM» 
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BHHMAHHJO ABTOPOB! 

II PM HaITpaBJieHMM CTa TeM B pe,z::i;aKu;MIO ITpOCMM o6paw;a Tb oco6oe BHMMaHMe Ha ITpaBMJibHOCTb 

ITpe,z::i;cTaBJieHM.H MJIJIIOCTpa TMBHOfO Ma TepMaJia. 

IlpMJiaraeMbie MJIJIIOCTpau;r1r1 ( Cf)OTOrpaqrnr1, pr1cyHKM, qepTe:>Irn, ,z::i;r1arpaMMbI) ITO Ka qeCTBY ,z::i;omKHbI 

6bITb ITpr1ro,n;HbIMv1 ,n;JIH ITOJir1rpacpr1qecKoro BOCITpOM3Be,n;eHMH. <P0Torpacpr1r1 ,z::i;oJI:>KHbI 6bITb 

KOHTpaCTHbIMM, pv1cyHKM - qeTKMMM, qepTe:>KM v1 ,z::i;r1arpaMMbI BbIITOJIH.HIOTC.H TYillbIO MJIM ITeqa TaIOTC.H 

Ha ITpMHTepe C BbICOKMM pa3pellleHMeM. ,[(oITOJIHMTeJibHbie o603HaqeHM.H ( CTpeJIKM, 6yKBbI M T .IT.) 

,z::i;aIOTC.H TOJibKO Ha O,ll;HOM 8K3eMITJI.Hpe pr1cyHKa. Ha o6opoTe Kam,z::i;oi1 MJIJIIOCTpau;r1r1 CTaB.HTC.H HOMep 

pr1cyHKa, cpaMMJIM.H aBTopa M ITOMeTKM «Bepx » M «HM3 » . <PoTOOTITeqaTKM C peHTreHorpaMM meJiaTeJibHO 

ITPMCbIJia Tb co cxeMoi1. 

MJIJIIOCTpau;r1r1 MoryT 6bITb ITpe,z::i;cTaBJieHbI B 8JieKTpOHHOJ1 Be pc MM - o6H3a TeJibHO KaK OT ,z::i;eJibHbie 

rpacpr1qecKr1e cpai1JibI (6e3 ,z::i;oITOJIHMTeJibHbIX o6o3HaqeHMM - cTpeJIOK, 6yKB r1 T.IT.): B cpopMaTe TIFF 

(pa3peII1eHr1e 400 dpi) , BeKTOpHbre pr1cyHKM - B BM,n;e ITy6Jir1Kau;r1r1 Corel Draw, ,z::i;r1arpaMMbI - B 

BM,n;e Ta6Jir1u; ,z::i;aHHbrx Excel. McITOJib3YIOTCH cJie,n;yIOrn;r1e TMITbI HOCMTeJiei1: CD, DVD, Flash-Hocr1TeJir1, 

,lJ;MCKeTbI 1,44 MB, BO3MO:>KHa ,ll;OCTaBKa MaTepMaJia ITO 8JieKTpOHHOJ1 ITOqTe. Ilpr1 8TOM o6.H3aTeJibHO 

ITPMJiaraIOTCH pacITeqa TaHHbre v1JIJIIOCTpau;r1r1. 

IIo,n;ITMCM K pr1cyHKaM ITeqaTaIOTC.H Ha OT,lJ;eJibHOM JIMCTe C yKa3aHMeM HOMepa pr1cyHKa. B TeKCTe 

oforna TeJibHO ,n;aeTC.H CCbIJIKa Ha Ka:>K,ZJ;bIM pMCYHOK. B ITO,D;ITMCHX ITPMBO,D;MTCH 060HCHeHJ1e 3Ha-Y:eHMH 

BC ex KpMBbIX, 6yKB, u;r1cpp M ,n;pyrMx ycJIOBHbIX o603Ha -Y:eHMM. B ITO,ll;ITMCHX K MMKpocpoTorpacpMHM 

yKa3bIBaeTCH yBeJIM-Y:eHMe (oKyJIHp, o6oeKTMB) v1 MeTO,lJ; OKpaCKM MJIM MMITperHaD;MM MaTepr1aJia. 

64 




