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. IKCMEPUMEHTAJIbHbIE UCCNEAOBAHUSA
HEWPOJErEHEPATUBHbBIX U3MEHEHUW NPW TTIAYKOME

3.1. MOP®O0JI0r'MYECKWE U3MEHEHWUA NPOBOAALLNX I'IVTEUI7I
3PUTEJIbHOI0 AHAJIM3ATOPA NPU 3KCNEPUMEHTAJIbHOW
IMAYKOME

ByksanbHo mo mocnenHero BpeMeHu [1OYT paccmarpuBaim Kak 4MCTO
IJIa3HOe 3a00JieBaHMEe, OCHOBHBIM MPOSIBIICHEM KOTOPOTO SIBJISIETCS Hapy-
[IeHNe TUIPOINHAMUKHY, TIPUBOAAIIEe K HAPYIIEHUSIM MUKPOLIMPKYJISIINH,
WIIIEMUU ¢ pa3BUTHEM IayKoMHoI Helipoontukonatuu (Elschnig A., 1928;
[Mpuroxuna A.JL., 1966). OgHako cO BpeMeHEM BBISICHUJIOCH, YTO OaXe
rnocje TepareBTUYECKOro Win xupyprudeckoro cHukenusi BIJI pacman
3pUTEJIbHBIX (DYHKIIMIT Bce paBHO HACTYyMaeT, IpaBaa, CyIIeCTBEHHO TTO3Xe.

HereHepaTuBHBIC W3MEHEHUS, IPOMCXOMASIINME B TOJOBHOM MO3Te,
JETAIbHO M3y4aloTCsl MCCIeI0BaTeISIMA TaKKX 3a00JieBaHUid, KaK 00Jie3HU
Anpureiivepa u IlapkuHcoHa. OmHako MopgoJornyeckue OCoOOeHHOCTU
KJIETOK 3pUTEBHOTO MYyTU U3yYeHBI HE B TOJIHON Mepe. B cBsI3u ¢ aTum
CTAaHOBUTCSI aKTyaJIbHBIM 3KCIIEPUMEHTAIbHOE M3YyYEeHUE COCTOSTHUS 3pH-
TEJIbHOTO ITyTU IIPY INIAyKOME Ha Pa3INYHbIX YPOBHSIX.

J1s1 9KCIIepUMEHTATbHOTO BOCIIPOU3BEIEHMSI INIAYKOMHOTO TIpo1iecca ObLTa
BbIOpaHa Mozesib AWT, paspadoranHasi B HUM rna3Hbix OoJe3Hel 1 TKaHEBOM
teparuu uM. akaa. B.I1. ®@unarosa (JIunoseukas E.M., 1966). ITononbITHbIM
KMBOTHBIM (20 KpOJMKOB MOPOAbI cepasl IIMHILWILIA) Yepe3 JeHb B YIIHYIO
BeHy BBomuM 0,1 M1 0,1% pactBopa annHedpuHa (AnpeHaTuHa THIPOXIOPU/I-
Buan®) B reuenue 3 mec. KoHTposIbHOM rpyrine XUBOTHBIX (10 KpOJIMKOB) B TOM
K€ pexkruMe BBOIWIN (DU3MOJIOTMYECKUI pacTBOP.

BT’ m3mepsimu ToHOMeTpoM MaxkimakoBa Becom 10 1. McxomHbrid
ypoBeHb BI'Jl y KpoJIMKOB B 3KCIEpMMEHTE Ha IIpaBOM IJia3dy COCTaBWII
14,3£0,26 MM pT.CT., Ha JeBoM — 13,6+0,27 MM prt.cT. B nmepuon 3-mecsu-
HOTO BBeleHMA sMnuHedppuHa (AnpeHannHa®) HaGII0IATOCh OTYETIMBOE
TTOBHIIIIEHWE TOHOMETPUUYECKUX ITTOKaszaTesleil Ha TPOTSKEHUM KaXKIoTro
Mecsa. BI'Jl K KoHITy akcniepuMeHTa 10cToBepHO yBeauumioch (p <0,001):
B rpyrie kpoiukoB ¢ AT — Ha mpaBom rnasy ¢ 14,3+0,26 MM pT.cT. IO
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24,3%0,17 MM pr.cT. (Ha 72%); Ha ieBoM a3y — ¢ 13,620,27 MM pT.CT. 10
23,5+0,22 MM pr.cT. (Ha 73%).

ITocne okKoHYAHMS KIMHUYECKON (pa3bl KPOJUKM OBUIM BBIBEICHBHI 13
SKCIEePMMEHTAa BO3MYIITHOM 3MO0JIMell myTeM BBeIeHUS B YIIIHYIO BeHy 10 M1
Bo3myxa. M3ydyeHune CTpyKTyp 3pUTEIBLHOTO ITyTH IIPOBOAUIIOCH ITyTeM BJIeK-
TPOHHON MMKpocKonuu. [IpoBogmian MopdomMeTpruecKre aHaau3bl cpe-
30B — IOACYET KOJIMYECTBA KJIETOK I'MCTOJOTMYECKOro Ipenapara B YCIOB-
HOUW KOOpIWHATE.

B mepByto ouepenb MopdOMETpUUECKOMY aHaIN3y ObUIM ITOABEPTHY-
Thl ceTyaTKa W 3puTeabHbI HepB (puc. 3.1—3.4). IIpu 3TOM McciaenoBaHa
Ha3aJIbHAsl YacTh CETYATKM KPOJIMKA OT IMJIMAPHOIO Tejia IO PelIeTdyaTou
TUTAaCTUHKM KaK HanboJiee nHDopMaTUBHas. BbISIBIIEHO, YTO KPYITHBIX KJIe-
TOK 0O0JIbllie P MPUOIKEHUU K nepudepruu IIa3Horo sojoka (Luiuap-
HOMY TeJy), a MeJIKnuX — Tipu nipubmkeHnn K JI3H. I[MonxydenHbie manHbIe
corjacylorcs ¢ pesyiabTatamu pabotsl pod. H.I'. @enpaman (1951), BbIs-
BUBIIICH B CETYATKE KPOJIMKA B TAHTJIMO3HOM CJIO€ TPU TUIIA KJIETOK: MEJIKHE
KJIETKM — AMAMETP siapa 3 MKM, CpelHue KJIETKM — JUaMeTp sapa 6 MKM,
KPYMHBIE KJIETKH — AUaMeTp sapa 6onee 9 MKM. B ombiTax ¢ peTporpagHbiM
MOBPEXICHUEM TaHTJIMO3HBIX KJIETOK (Iepepe3Ka 3pUTeIbHOTO HEpBa) OHA
YCTaHOBMJIa BpeMEHHBIE 3aKOHOMEPHOCTH TTOBPEKIAEMOCTHA TaHTJIMO3HBIX
KJIETOK: BHaUaJie CTpagaiv MEJKUEe KJIETKHU, 3aTeEM CPpEeIHUE U TOJIBKO MOTOM

Puc. 3.1. Cnou cetyaTKn WHTAKTHOrO Kponuka. O6bl4HOE COfepXXaHne KNeTOK B CeTyaTKe:
1 — raHrnu1o3HblIii CNoi; 2 — cnon 6UNoNAPHLIX KNETOK
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Puc. 3.2. Cnou cetyatku y Kponuka ¢ aapeHanMHUHAYUMPOBAHHOW rnaykomon. Peskoe
CHUXEHNE COZIEPXKaHNA B CETYATKE KPONIMKA FaHrNMo3HbIX KNeToK (1), cnoit 6unonspHbIx
KJ1eTOK (2) He U3MeHeH

Puc. 3.3. IncK 3pnTeNbHOI0 HepBa MHTAKTHOMO KPOSIMKA (YKa3aH CTPeskom)

KPYITHBIC. AHaJloTUYHbIE 3aKOHOMEPHOCTHU rubeIn KJIeTOK IpocCJICKMBa-
JINCh 1 B HAIIEM 3KCIICPUMEHTE. B TAHITIMO3HOM CJIOC KJIICTOK CETYATKU ITPpU
ANT NEPBOHAYAJIbHO YMEHBIIACTCA KOJINMYECCTBO MEJIKUX U CPEAHUX KIIETOK.
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. 1 [ AR GRS EARESO ) s
Puc. 3.4. [IUCK 3pUTENLHOTO HEPBA Y KPOJMKA C afpeHaNNHUHAYLNPOBAHHON rNayKoMOi.
BbipaxKeHHas aTpocns Crost aKCOHOB FaHrMNO3HbIX KNETOK (YKasaHa CTPENKOW) CeTyaTtku
y IUCKa 3pUTENBHOO HepBa

Bonee Toro, B Xxome onmuchIBAEMOro 3KCIIEPUMEHTA, KaK U B PSAIE UCCIICIO0-
BaHUI TPYTMX aBTOPOB, OBLIO BBISIBJIEHO, YTO B CETYATKE CTPamalOT JIUIIb
TPEThbU HEMPOHBI — TaHIJIMO3HBbIC KJeTKU. [TopaxeHue Apyrux HEiipOHOB,
B YaCTHOCTH (hOTOPEIENITOPOB, KaK M B MccienoBaHuu J. Jonas u coaBT.
(1992), He oT™MeUeHoO.

IIpu moxpcyeTe KJIETOK raHrinmo3Horo ciosi B rpynrne AWIT ycraHosie-
HO JOCTOBEPHOE CHIDKEeHMEe MX KojaudyectBa Ha 45,5% (c 509,67%£12,35 no
279,00£5,18). Ot 1ubpsl 00BEKTUBU3UPYIOT BU3YaJbHYIO KapTUHY pas-
PEXEHHOI'O TAHIIMO3HOIO CJIOS. YMEHbIIEHUE KOJIMYECTBa T'aHIJIMOLUTOB
371eCh IIPOMCXOMNT B OOJIBIIIEH Mepe 32 CYET METKUX KJIETOK — CHIDKeHUE Ha
49% (c 184,00£5,55 mo 93,50%2,74). KonmnyecTBO CpeaHUX CHIKACTCS Ha
46% (c 229,17+12,41 no 123,83%1,82), kpynHbIx — Ha 36% (c 96,50+3,58
1o 61,674+3,91). BeigaBisercsa HapylieHUe COOTHOLIEHUS] MEJIKUX, CPEIHUX
M KPYIHBIX KJIETOK: B KOHTPOJIBHOM IPYIIE 3TO COOTHOIIEHHE COCTABUIO
psin 36—45—19%, a npu AUT — 33—44—23%. YMeHbIIaeTcs TOMIIUHA CIIOST
AKCOHOB I'aHIJIMO3HBIX KJIETOK Ha 39% (c 129,15%+1,86 no 78,85%+1,86 MKkM),
yto (hOpMUPYET IOBOJLHO BbIpakeHHYIO aKckapauuio J3H. B mpenamu-
HapHOW YaCTU 3pUTEILHOTO HEpBa HAOIIONAeTCsl HEpaBHOMEPHAsT TONIIIMHA
OCEBBIX IWIMHAPOB C oyaraMM Bakyonu3aiuu. [lo3aau pemnieTyaToil ruia-
CTUHKY MUEJIMHOBBIE 000JIOYKHM XapaKTePU3YIOTCsI HA0yXxaHUEM U 04aroBoit
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JNECTPYKIIMENH, MECTAMU OHUM MOIBEPIIIMCH PACTBOPEHUIO C OOpa30BaHUEM
CUTOOOPA3HBIX IMMPOCTPAHCTB.

Takas Mopdoornyeckast KapTiHa CIYXXUT TPOSIBIEHMEM TaK Ha3biBae-
MOIi KaBepHO3HOI AMCTPO(UU 3pUTEILHOIO HepBa. XapaKTepeH MpeKaII-
JISIPHBIA CKJIEPO3 U MCUE3HOBEHUE IJIMKO30aMUHOIJIMKAHOB, YTO OTMEYaeT
npu rraykome A.H. Neufeld u coaBr. (1997). TunuyHble IS TIayKOMBI
M3MEHEHUSI B 3pUTEILHOM HEpBE ITOATBEPXKIAIOTCS 3JIEKTPOHHO-MUKPO-
CKOITMYECKUM MCCIIEIOBAHUEM.

BripaxkeHHBIE M3MEHEHUSI ObUIM BBISIBJICHBI M BHIIIE TI0 3PUTEIBHOMY
IIyTU TOJIOBHOrO Mo3ra. IIpy MakpoCKONMMYECKOM MCCIICIOBAaHUM YCTaHOB-
JICHO, YTO 3pUTENIbHBIC IIEHTPHI (JIaTepajbHBIC KOJICHYATHIC TEJIa M YETBE-
pPOXOJIMKE) MMENIM MEHBIIE pa3Mephbl, YeM Y MHTaKTHBIX KPOJMUKOB. Kpas
GOJIBLIMX ITOJIYIIAPUIA ObLUIN CITAasTHBI C IIPOIOJIrOBaTBIM MO3ITOM, OTAC/ISIUCH
¢ TpynoM. [1pr MUKPOCKOTIMYECKOM UCCIIeTOBAHUY BBISIBIICHBI BEIPAKEHHBIE
arpoduyecKre n3MeHeHNsl HepBHOM TKaHU. CocyIbl MUKPOLIMPKY/ISITOPHO-
ro pycjia B 3TOi 00/1aCTH CIIAaBILMECS, IIPOCBET X HEPABHOMEPHO CYKEH WJIU
3usIeT B TIpeneax oqHoro cermeHTa. CTeHKU COCYIOB HECKOJBKO YTOJIIEHBI
1 TOMOT€HM3MPOBaHbl. B TKaHM OIpenestoTcs SIBICHUS BRIPAXKEHHOM aTpo-
¢un. BugHbl KpyHbIe y4acTKU TPYIIIIOBOTO PACIIONOXEHUS MMKHOTHYECKUX
CMOPIIIEHHBIX HEHPOHOB, TUTPOU HE OTIPENENISIETCS, SIAPO MUKHOTUYHO, YTO
yKa3bIBaeT Ha HEM30eXKHYI0 ribesb 3TuX KiaeTok (puc. 3.5). B 3oHax pacmnpo-
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Puc. 3.5. 3puTenbHble LEHTPbI FONIOBHOMO MO3ra KpOanUKa npu 9KCNepuMeHTanbHON rnaykome:
1 — NWKHOTUYHbIE CMOPLLEHHbIE HEAPOHbI C UCTOHYEHHBIMW OTPOCTKAMU; 2 — Y4aCTKM
paspexxeHuns raun; 3 — y4acTku 04aroBoin nponudepawnm rnum; 4 — HempoHoarus
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CTpaHEHUS TaKUX KJIETOK BBIBJISIOTCS pa3Hble 3Tallbl aTpothuu HEMpPOHOB,
KOTOpPBIE COYETAIOTCST C yJaCTKaMM pa3peskeHUsI U 04aroBoi mponudepanu
[JINH, 9YTO YKA3bIBAeT HAa XPOHUYCCKUH, JUIMTEIIFHO IIPOTEKAIOIINIA IIPOIIECC.
ATpoduss uMeeT paclpoCTpaHEHHBINM XapaKTep, OTMEYaroTCs KPYIHbIE
30HBI aTpOUM HEPBHBIX KIIETOK, HAXOMSIINXCS Ha pa3HbIX 3Tanax MMKHO3a
Y CMOPIIBAHUS, C UBMEHEHNEM (DOPMBI KJIETOK, IIPEeBpaIlleHUEM X B TTUPa-
MUOAIbHBIC, TIe TUKHOTUYECKOE SIIPO CIIMBAETCS ¢ TOMOTEHHOM IIUTOILIA3-
Moii. MHBIMU cjloBaMu, BCE OTHEJbI LIEHTPAJbHOIO yYacTKa 3pUTEIbHOIO
MyTU BILIOTh M0 KOPKOBOTO OTIAEJIa MMEIOT BBIPaKEHHBIE NereHepaTuBHbBIC
M3MEHEHUsI, XapaKTep KOTOPBIX YeTKO YKa3bIBaeT Ha emuHooOpasue auc-
TpopUUIECKNX U3MEHEHUI OT CETIATON 000JI0UYKU 10 KOPKOBBIX LIEHTPOB.

3.2. YNIbTPACTPYKTYPA MWTOXOHAPUI KNETOK nPOBOAALINX
NYTEN 3PUTENBHOI0 AHAJIN3ATOPA NPWU 3KCNEPUMEHTAJIbHOU
IMAYKOME

CylecTBYIOT yOenuTelbHbIE TOKAa3aTeIbCTBa TOrO, YTO BaXKHYIO POJb
B pPa3BUTHUU HepoaereHepalu U TMOEIU KJIETKHU 10 MyTH aronTo3a UrparoT
MUTOXOHApUU. 1 MMEHHO MUTOXOHIPUM SIBJSIOTCSI MULLIEHBIO BO3AECUCTBUS
HEHPOIPOTEKTOPHBIX MperaparoB. B akcrepuMeHTaIbHBIX U KIIMHUYECKUX
MCCAEIOBaHUSAX IMPHU TJayKOMe IMOKa3aHO CHMXEHHE (YHKIIMOHAJbHOMN
aKTUBHOCTU MUTOXOHApUi. OgHaKo u3ydyeHue MOP(OJIOrMIecKUX OCO-
OEHHOCTEM MUTOXOHIPUIN KJIETOK 3PUTEIBHOIO MYTH OT TaHIJIMOHAPHBIX
BOJIOKOH CETYaTKM O KOPbl TOJOBHOTO MO3ra HaxOJUTCS TOJbKO B Haya-
Jie TIyTU. A BeAb MPOBOASIIME MYTH 3PUTEIHLHOTO aHAIM3aTOpa SIBJSIOTCS
LICHTPAJILHOM YaCThIO OpraHa 3peHUsI U MOTYT TaKXKE IMOABEPraTbCs TPAHC-
CUHAITUYECKON AereHepaluMu, Kak W Mpu ApYyrux HelpoaereHepaTUBHBIX
3a0osieBaHUsIX. B CBSA3M C 3TUM CTAaHOBUTCS aKTyaJIbHBIM M3y4€HUE COCTOS -
HUSI MUTOXOHIIPUI 3pUTEIbHOTO HepBa, xua3Mbl 1 JIKT npu skcnepuMeH-
TAJIBHOM TJIAyKOME.

CylecTByeT MHOXECTBO PYTMHHBIX KIIMHUYECKUX METOIOB IJISI MCCIie-
JIOBaHMUSI MUTOXOHAPHUATBLHOU MaToJOruyd (OMOXMMUYECKUE, MOJEKYISIp-
HbI€, LIUTOXMMUYECKUE, UMMYyHoOJorndeckue). OmHaKo caMble OOBEKTHB-
HblE€ pe3yJbTaTbl HaJIWYMUs U3MEHEHUH B COCTOSSHUM MUTOXOHIAPUIA HAeT
3JIEKTPOHHAs! MUKPOCKOITUS, MOCKOJbKY HapyLIEHUE UX CTPYKTYPbI MPUBO-
IUT K BBIPAXKEHHOMY YTHETEHMIO UX QYHKIMA. B cBsI3M ¢ 3TUM ObLIM MpO-
BEAEHBI 3JIEKTPOHHO-MUKPOCKOITMYECKUE UCCIIEN0BAHUS CPE3OB T'OJIOBHOTO
MO3ra Ha YPOBHE IIPOBOISIINX MyTeil y KpoinKoB ¢ AWT, KoTopyro Boctipo-
U3BOIWIU 10 CXEME, OIMMCAHHOM B IIPEIbIAYIIECH IJIaBe.
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IIpu 27eKTPOHHOI MUKPOCKOIUU CPE30B KOHTPOJIbHOM TPYMIIbl KUBOT-
HBIX YCTAHOBJIEHO, YTO MUTOXOHIPUM KIIETOK 3PUTEJIBHOTO TMYTH WMEIU
VIUIMHEHHYI0 (hOpMY, 3JIEKTPOHHO-TIIOTHBIN MAaTPUKC M OTHOCUTEIBHO Peli-
KUe IJIACTUHYAThIE KPUCTHI (puc. 3.6).

WMuas xapTtrHa Oblia 3aperucTpupoBaHa Mpu IEKTPOHHON MUKPOCKOITUU
BOJIOKOH 3pUTEILHOTO HEPBA Y KPOJIMKOB C SKCMIEPUMEHTATBHOMN TJIayKOMOM.
B otnimume ot cpe3oB KOHTPOIBHOM TpyTIIbI, y )XKMBOTHBIX ¢ AWT Habmomamch
OTYETJIMBbIE SIBJIEHUSI HAPYILIEHUS YIbTPACTPYKTYPbl MUTOXOHIPHUIA (puc. 3.7).

- -l B

Puc. 3.6. 3nekTpoHHas Mukpockonus. MUTOXOHLPUM B MOMEPEYHbIX CPe3ax 3pUTENbHOro
Hepsa (A), xuasmbl (B), 3putensHoro Tpakta (B) u natepanbHoro konewyaroro Tena (I)
B HOPME Y MHTaKTHbIX KPOIMKOB
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Ipexne Bcero, aTo BBISABISIOCH B YBEJIMUEHUM KOJUYECTBA MUTOXOHIPHIA,
pa3zHoo0pa3ust UX BeJIMYMHBI, (DOPMBI U BHYTPEHHEN CTPYKTyphl. HekoTophkie
U3MEHEHUsI CTPYKTYPbl ObLIM HACTOJBKO AATIEKO 3allellMMHU, YTO TaKue
00pa3oBaHUsI MOXHO C TPYIOM UIEHTU(UIIMPOBATh KAK MUTOXOHIPUU.

Ilpu 3/IeKTPOHHONW MMKPOCKOTIMU KJIETOK XWa3Mbl BBISIBJIEHO, 4TO
MUTOXOHIPUU ObUIM C SIBJICHUSIMU NleTeHepaluuu U AecTpyKuuu (puc. 3.8).
B kiieTkax 3puTeIbHOTO MyTH HAOII0IAIOCh PE3KOe MPOCBETIEHUE MaTpUK-
ca mutoxoHmpuit (puc. 3.9). Kpuctel OBUIM YKOPOYEHBI, peaylUpPOBaHEL,
Je3UHTErPUPOBAHbI, OTMEYATIOCh YMEHbIIIEHWE Pa3MEPOB KPUCT, PacIoio-
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Puc. 3.7. InekTpoHHas MUKpockonus. MMonepeyHble cpesbl aKCOHOB 3PUTENLHOMO HepBa

KPONUKOB NPW  afipeHanuHUHAYLMPOBAHHOW rnaykome: W3MeHEHHas MWUTOXOHAPUSA

C NpPOCBETNEHHbIM MaTPUKCOM, BaKyonsaMW W PeAyLUpOBaHHBIMIA  KpPUCTaMMU,
PACMONOXeHHbIMY BOIN3M MeMEpaHbI; OTCNIONBLIAACS MUENMHOBAsA 060M104Ka

Puc. 3.8. 3nekTpoHHas MUKpPoOcKonus. Xna3ma KponnkoB Npn aApeHanMHNHAYLMPOBAHHON

rNMaykoMe: W3MEHEHHas MUTOXOHLPWUA C MNPOCBETNEHHbIM MATPUKCOM, BaKyonamu

1 pefyuMpOBaHHbIMIU KPUCTAMW, PACMOJIOXKEHHbIMU BOIM3M MEMOpaHbl; OTCHOMUBLIASACSA
MuenuHosas 060/104Ka

JKE€Hbl OHM BOJIM3U MeMOpaHbl. B MUenInMHOBOI 0007104YKe BU3yaJIM3UpPOBa-
JIOCh OTCJIOGHUE Pa3HOU CTENEeHU BbIPaKEHHOCTH, MECTaMU pacCIOSHUs.
BoabMHCTBO MUTOXOHIPUIT OBLIM PE3KO YBEIMYCHBI M IIPOCBETJICHHI.
BoisgBasiiuch HaOyxiluMe opraHeibl. B HUX BU3yaTM3MpPOBAINUCH BaKyOJH.
EnyHu4yHbBIE MUTOXOHAPUY OBbLIM U3MEHEHHBI B (hopMe.

ITpu uccnenoBanuu mutoxouapuit kietok JIKT y kponukos ¢ AUT 6putn
BBISIBJIEHBI HauOoJiee XapaKTepHble M3MEHEHUsI, O0YCIOBJICHHBIE OCOOEH-
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Puc. 3.9. 9nekTpoHHas MUKPOCKONMSA. 3pUTENbHbIA TPAKT KPONMKOB NpU aApeHanuH-

WHLYUNPOBAHHOW rNaykoMe: M3MEHEHHas MUTOXOHAPUS C MPOCBETNEHHbIM MAaTPUKCOM,

BAKYONSMW ¥ PEAYLMPOBAHHLIMI KPUCTaMW, PaCMONOXEHHbIMU B6AM3U MeMOPAHbI;
paccnouBLIascs MnennHoBas 0605104ka

HocTssMu KpucT (puc. 3.10). B HeKOTOpBIX ciiydasix OTMedYaaoch yIJINHEHVE
CaMHUX MUTOXOHIPUI, OHW CTAHOBWJIWCH JICHTOBUIHBIMU, B APYTUX CIyda-
SIX — CIUPAJIbHOE 3aKPyYMBaHUE U YKOPOUEHUE KPUCT. I3MEHEeHHOW BbITJISI -
JleJla ¥ CTPYKTypa BHYTPEHHE MeMOpaHbl MUTOXOHIPUI — KPHUCTHI CTa-
HOBWJINCH U3 TUIACTUHYATBHIX TPyO4yaThIMU. Bce 3TO MOXHO paccMmaTrpvBaTth
Kak TIOMBITKY CKOMIIEHCUPOBATh HEAOCTATOUHYIO 3 (PeKTUBHOCTh (DYHKIUU

L = al * e = { F

Puc. 310. 3neKTPOHHAA MIUKPOCKONMS. CTPYKTYpbI NaTepasibHOro KONeHYaToro Tena Kponuka

Mpy aapeHanuHUHOYLMPOBAHHOM rNaykoMme: 1 — U3MEHeHHast MUTOXOHIPUA C IPOCBETNEHHbIM

MaTpPUKCOM, BaKYONAMM 1 peayLIMPOBaHHbLIMU KPUCTaMU, PACNONOXeHHbIMU BENN3M MEMBDaHbI;
2 — PaCcCNouBLLASCA MUENIMHOBAA 060/104Ka; 3 — 1eDOPMUPOBAHHOE HEPBHOE BOMIOKHO
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IBIXaTeJIbHOM 1IETTOYKM B MUTOXOHAPMSX. JIpyroii pacipocTpaHeHHOM 0Cco-
OEHHOCTBIO Ne(PEeKTHBIX CTPYKTYP OBLJIO HAJIMYME B HUX BaKyOJICii.

TakuM ob6pa3oM, TpH TIPOBEOCHUU MOP(HOJOTMIECKUX, B TOM YHCIIE
3JIEKTPOHHO-MUKPOCKOIMMYECKNX, MCCICIOBAHUI MUTOXOHIPUI KJIETOK
rojioBHOro moara rnpu AV BhIsIBIeHbI BEIPaXKEHHbBIE U3MEHEHUS CTPYKTYPbI
M3yJaeMbIX OpraHejiI, KOTOphle MOTYT IPUBECTH K BBIPAXKEHHOMY YTHE-
TeHUI0 UX (GYHKIUM. MUTOXOHApUAIbHAS AUCOYHKIMS SBISETCS OTHUM
U3 OCHOBHBIX 3BE€HbEB IIaTOreHe3a HeWMpoaereHepaTUBHbIX 3a00j1€BaHMIA.
MOXHO TpPenrnoyIoKNUTh, YTO HapylieHne (GYHKIUA MUTOXOHIPUA HWTpaeT
OIPEACICHHYIO pOJIb B Pa3BUTUU IVIAYKOMBI IOCPEACTBOM IIPSIMOTO yda-
CTHSI B PsiIe OKMCIUTEIBbHBIX KJIETOYHBIX IIpolieccoB. OIpeneiacHne pojn
MUTOXOHIPUI B IaTOTeHe3¢ IIAyKOMBbI MOXET aTh HOBBIE BO3MOXHOCTHU
JUISL paHHE# TUarHOCTUKHU, MaTOTEHETUYECKOTO JICUeHUsI TIIayKOMbI, Mpem-
VIPEXKICHUST Pa3BUTUS M TIPEKpallleHUs IIPOTPeCCUPOBAHMST ONTUUECKOMN
Hepornatuu nipu [TOVT.





