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6335 013 M3MBNGNY, R3T6N LOHBMBIS-
RMIBOL 963N, M3 R3T6, Bom()-
LIZIX LOBMB3ORMIBIL IJZ3IROBVBIM(
QRA, 93 6'IJ0V3N 336K, MM3 IM0O-
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ROKR0 bOBNS BIOXR() BIIR3S 13 3O~
LO3IE 0ITBOL, MMB I3IS bOXb() (13-
LOLIMIBL 13 LINLIBRIABOL, M(MBT-
220G 3993L. b 06 FJ30MBL JOMOTIR
L0BSIR3NTTZN! OROEH 3VZOMBL, FOR-
39656 RNXN b6, LI GMGS 3MM
18 6IR0BOXRNS JOFMOIBITR 30GL 06036
330016030 10 J6RY. I30ROBIM() (M33-
O60L 30R30 ROBIMNN LBIBOHNO)
bMHGNIRRIBO VO 96O 6MMX bI-
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396163330 306133TIX() doMI6SNI3(
300RAL, 6(M3 I3IROBVIE() OLA 136
R0 060 bb35651MOX, 013 AMObIMbIBIE
Q5 3035L 2013 BLROIRI (103L 300&S-
6063336.

301850 3539bLIERS RO TI356 I~
dJ60330NL3O6 BANGY3I 3EMIBNRIG-
&0L 3MEHN30 LOLIRIOL 3ILOLIS —
LOFOGIBIMABN IMNLGNVE6IJ() TGN~
3LM3OBN 300N, LOERROG RO TLATT-
d0300. 30633L d3XIMO0), M(M3 530BI
3IVEMHBINORX LEJbL LI3560)7? 01T
LAY, 30306 30 VB3IBOMNY, MOG(M3 Ot
3AMOBIMS 0673 IMOI3O MIALI TSN~
30 I 03 30396 0I3dL, MHM3INING
LOYOMOIBITML T3IMALA, 393MEMRIT-
€0 33033() 3OMHNRIORNRISMBOL
R3G30LAMBOL RO36GN3MIB I 8
ObORBOBOROL 39601030LIBRIBL
(016M3XBI6.

363 ob bLAgbos 3063gL, HMI mmg3s6
d96dgbodgogmb, 535l Baboor 3ggMabgg-
30l dmboemmeebgmo ,35Gamol* Bgbobgd
bagmmsfo 3mdoos oggodbogdo-
6eabs. ,35Mo0l”, BmBgemay bads@GosG-
Jeb, 3oomse 3abo NB3nbrglmdals wo-
©o daemobbdggols Jgggswm, Lodmasmm-
930l 33bmemuGyFo BGogmgbmdal
3GHm@abob 3odm, 396 Jgmas.

(339, 13533 3013 3(), 3001M3 Lb3S-
015 3M@NL, 606 3 VR OBSJIG dbLI-
65 —300L0 LOBNBESORIRIBM SMHOBIM(
303d3b, 303103 bOTBL (BOMHOLAZIR Lo~
BMORMIBIL — 8g@)d TERS dbLMBRA,
306 LOX NIM RS ML 0330NTBRS 3TN~
6. JLIG, GO 013 TR, LALLM
36330L MEGAILGA(), 93 LMBNLANTBNL
ROBOLOBLBN3I ROLAMIRNGSGNNL 3N b
6001001339, /OR3066G 3303 NBNL,
(M3 03 36133NL 396, 30mHRO3I6S L
3dLL3N3TAN AMNOBEIBY.
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0gol oMggmog 39360, badmgsmmg-
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00D6gds, dogomomsm, 6mbs gogab-
©3Bgogmo, gemodde Roggmady, eoemo-
3m ROBGody, gmao Jogmamadg @
dGogomo Lbgs. smoMogg@b go®yso
©oE godus sdofMgiroddy.

03 3006330 JO3OG(M6 606(ML, 396,
M3MBOGN3N IMBBOL RE(ML, OO~
0163 Qo063 JOEOITIX (, BoMOL3I-
30d bLoBMB3OXRMIBO, (M3 330060,
3533560 RQIR35GN0, 93 LOGI3NL V(-
OLIIXR( 3533300). 30HBEM OL MOR
Q0EAL, 50 B3 BITbEMIOR 193 Lo~
3300106 330330106 IMTIOR 3MNGN-
0L LO33OHABIMLOISE &YJ3NTB3NL,
0736R0G 3R0LG3LNL GI3NTBNL B30~
359().

MM 01396, 0TI HM3MEO, RLo3N0L
LO3MIBNRIESM RMENL 3NRIB3S 3(M-
J6YM 3380635 3ML3M33N, IGANL
b3, I3IR0L ROG6I3, M(M3 013 306~
300 3M0&N3MLO, IMOIN 606M I
FKO6JIG OM(L RS 3AMEMAL b3, RNXR
3MBLGEG(163 33LOL IMRNOL 01I RS-
30L3ALBIBN0Y, 33IOL 3OFMMBO RO~
015 bEIRNOR 6SBGIBOL MIIN3L.

30 T6IRO3OX 63 I3IOBA(ILY, JOT-
3066 606MLAISE LEYBMBORMIBL 333~
0 3001630L 6036330 SIBL, MOBIRIG,
MBS 036330 3MIBI3L 30LI6TBOL 3O~
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03539 LJ30L SME23M3EN3L BdBMBEN-
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B0ILORAL, LILIBIHOE) ROIGIOBLIN,
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396, 39339LNNRIE RINISREIL, (N3
BOBORIBL BOOIHMEILEIBREIE, 393603
39010 LOMRITN RIEH dEHO3NL IO
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69306 O3dLOIOL SoGHmzgbmmo bmdmo, 39360~

9M9mo 33mm93980, LogBmdBmMabm smosgds, xd-
Bogamene 3s63momo oo gbs 6o dgyas-
mgdl 085Dy, Hm3 53 oo ool babgmo mommg-
Amo JoMoggmabomgol dwsd dgnfigsbo ogbgds.

633bom 3NM&®3ANL dJ ORIILNJI RONB3ORO
1935 BIWL d. LABHJIAN. 1953 BIWL MIHML 33~
QHNBI RHGIMO3O 01300LOL 33-8 30J0S Ld-
FIOM LAMWY, 1959 BIWL — (IB3NLOLAOL LOLIX-
360BM T6N3TIGLOGISGNL SOMRMBN0L VO IRG]-
&0.030 09M 353MRIGN0N JomOI3I(0) VNBNMEM-
3006 0. MOHLENT3NNOL L&N3TERNOE(). 1963 BIL
QNGBS LOEZVERNRHGM ROLIGLGB(, 1978 BIRL
=LORMIGMM. 1979 BIRL 3NIENFS 3GMBILMENL
BMXRI3O.

6. 0JdLOJI3 LOHZIBENIGMM-33RI300N 3T~
M3 X3 30RIA3 LS TRIEGMBNL 3TIGHNMXRF() RS-
089M. 36:MBVIALME J. BbOSINOL bIFIR3S6IRA(-
3001 353Mod33960 MO3RIENFT 653AMBN LS IVI6-
&010 LYZIBENIMM 3EId ILTBLO RS MBOOLOL 30-
036~J3T30MB3NL LOHZIBENIG(M-33RIZNN NBLEN-
&I&NL 3MM3O0)O 3MIBdTXRI(). 1959 BIXL, 300M-
M300L VBOFIREIGNL Ro30N036:I30L FI3RI3,
030RJ3N4ML 3. IM3IMNSENL BNESRORIBN0), RS-
060365 0RO3NOENLO RO BbM3I0NS VBNBNMLAM-
300L 350NIRXHNL LOELIIBNM SLOLSIEGOR d0MI0-
30530, 3M330563300) — IB&ML 3OLEOZLIBORX.
6. 903L0dI3 30M3IR0 LE3IBENIMM 693MM3N0)
Q563&3NBO 63ORIZN3MUL 3. IM33MNSENL 303MA0-
B0 33336960L SMROMNBOBNOTN JO6330-0RR3T-
60010 3M&JIBBNOROL B53Y3960 MMENL 3ALOLIS.
1966 BI 3. dM3A0NNS60156 (106093&MEMMSN0) 3O~
3Mod3396o 3(M6M3G-OBN ,8gbbogHgdal domgo-
Bomo baggndamada®, GMBING IH0-0M0N0 306
330 653:((M30 09M, &(M3IXBNEG 353MN0NI3S 3M-
LOBEMIBS bOBE3OIN3() 3TLNIMISNL SMELM()-
Q5G0NL 3MMBALBN REMIAN0N N6BMEISBN I
6306M6 IR0 36330NEI3NL BME3NE®IBNL 30B600)
6306ML3IGNBVNS TGN GNRIBOLO RS 3JIdEHO6T-
@0 369033300 N6 JIBGN M) LOBAIIBAL BO3I3S-
60 &MROL GOLOLIS. b AMLOBEMIBS 6. 9RIILNINL
3036 30 0360 ROI&3NBId I(). 3M330063300),
6. 003LNdI3 AFL3TIMNFIES TRORXR RHSIGINGY,
M3 9O dBI330MN I4IBNIJNL 353M-
3J353330LOL 3JF396 I I6BN3NL HIMRIEM-
36130 30& T30 396306(MdISINS N6RTIBGN TN
LOBAIIBOL 3OINTMIAZND), HOZNG BSFI3EN) HMEA()
ORIBNDOGBNER0B IE LOLAIZOL IENFTBS. OIIRSE
303M3IVN69&J 6. 0RIILNJIZ ROOFTFO30 VML-
BME&HME36 IR0 60301036333300) G6M3IR010 A+
65933220L RL&AML A1O30L &3N60L NEGIBHORIEM()
3MJ3IRIBNL MIOSNNGOGNNL JEN3ORIM() &IT-
6MM30Y, HOLAIBOLOG 3. 30X O35JILANSE IGTNOX,
3002M LOHO3BMEM 3MB3M3S 363MIMEIBOBI
(Ne716555,1979). 393(M3(M63353 LOFLINEMM RS LO-
3MJOWHIM 3IRN3MLAIS RVNXRN NESIGIALN dS3M-
08300. IR IEMOR, RONLOLY ORHZNSBNLO RO BbM-
3022015 3363&N3 I 93969&NL 3NBOE3N3OHITIN)
33L3IALONOL LOBIIZIXBI I6BN3T3NL N6R V-
G070 LNBAIVBNL 3BNA) ROSZORIBOTNS 33 VEEO-
2M3OL SO 3TML3TIBN3. 33RIA3NL IRVIAT-
30 33X 63030 LoObLNO), ©39RIFNSML 3. IM3I-
010560196 R 3. 323060196 0106003&MAM3N0 35~
3dMJ3II6RS LOYAGNOZMHOLM TJIMHEOX | Progress
in Neurobiology“-3d() (1982). 303c(M35603 IR 0G0-
J&0 3001MRIBN, MIRIBNAG 6. 0XRIILOINL 30T
ORB06 IR LOYFIFOMONS ALE TRIBNL LML NJES
‘303M01539BId () BOG3OGT3N0) RON6IGIO 7T~
LAONL 3ABENIMIBSTNS HO3ORIFNNL NI HNB 6~
LENGIGIJAN. ,MpeanoxeHHas 1 paspaboTaHHas
H. Anekcuase MUKPOMaHMMYNSLMOHHAS TEXHMKA
BblfeneHns, c6opa HepPBHbLIX KNETOK M UX ro-
MOreHM3auus AAs nocnefylolero aneKTpo-
¢dopesa pacTBopuUMbIX 6eNKOB B nonnakpuia-
MULHOM Tefe WCrnonb3yetca B nabopatopum
B UHCTUTYTE MEAULMNHCKON U BMONOrnyeckoi
KnGepHeTuke N8 UCCNEfOBaHUsS CNeKTPoB
HEPBHbIX U rananbHbix knetok” (Mpod. M.
Lrapk).

O300) 930603 356030&M3S (L, M(M3 BEMBNWR
‘333X 33G60IML 3MX3IH 30RIEL IRNOSEIBNBY 6.
ORJILOJNL 3OBLOIVMEIS I 60F) LEZIBENT-
&M-33A3N00 LOHAIJ3OMIBNL BIAIEN3 V& Vb-
63630QIMBOB0): 33&I3MEM3NL T6036LOGI-
&0L 6INHM30MMB00L NBLENS& TS 3N LE3IBE(-
J6(M303N6330LOL R3TEB 333 M3 3NLBEO3RIN)
6. 023JLNINLOBOEM, BOBOBLORS 3GMMBILMEM3D
30R3630 M3NOL3N YMBENLOL.

6.020dLNINL BIERSFTES I3 (3330 13-
015300133 30039 333RIA39EDN0 JUMORRIBS, 503
QOQHLG TSRS LEIHANOIAMEHOLM RMEIBI BN&N-
330L 30RO 39R3I6ISN0).

1967-1968 6RI33(), 939RI3NJIML 0. 3IGHNSOT-
30€20LO VY 3.dM3INNENL BENESRORIBNA) 6. ORI~
L0 3030633 TN NIM 333RIMIBN 3dI&TI3 (M-
30L 630HM3NMXM3NNL NELSNS& IS, LOROG
306 AL IO JOLEHILOXR LOY TMHORRTI(M FORG-
0 ¥MBOL LOHFIBENIGM BOBMM3IBN RO SNAI30-
LY 33I3NL JBNOXJM() AN3MMBIBNI TGN I

&396039, HMBIRNEG BIMBO&ISN RNBIMAS 0130-
220LOL LELILIBNBM VBN3IGLOGISGAN. 70-80-096
B5333(), XR3MLESIN I3GMINL I33Y6333N, 0Nd0-
220LOL LOEBLILIBNBM J6N3IGLNGIGN NYM IHO)-
36010 6306,(MJN3NJAHN BIBES(), LOROG VBLMI-
() 3063603330 6. 9LIILNJNL LILIIRISEIM-
3001 3IBRI3MREI6 332I3NL 303HMBO603 VLRS-
B0I& &IIBN3L.

33IRINNROE RO V633NL 3IIRIB, 6. OXII-
LOJNL 30 RLOFIF333 I NI6S BANMMB-6I0-
MBI IA LOLSIZOIN V3 V3IGOSML V() 39330~
0L 3MRICN), MMZILNG ORNOEIS VLN 6INEMM-
dN303MLABNL 3NIG RS NL BNBGNMISILNS NLID)
6503630, mM3M&H0BOS “Handbook of Neuroc-
hemistry* (1982). M&®3530 &N3&N30L 303-(M&II-

BILRIIRISIT
LIdJBBNIAM KD
JdRaaMaNdAN
diMS336J4Méd0

NASA, sb@Gmdomenmgools bogHoo3mtiobem bodgisbogHm 3mbgggbzos, 2010. 3s563-
560056 ds(i923603: 3Gng. 6mg Do semggbody, 3GHme. 3oten doemByho (bmdgemols 36g-
ool cmomGigodo), emgdmto dgemobs 30Mg96-3mzbo (3mbImbmGo dHoggdol (3968~
M0); 3Gm@gbmtio Mgboo memBo (sbBGBmdomenmgools 0bbB oG ol 3GMmEHgddmHo).

6030L 353MJ3633N0 6. SRIILJIB 3EBIN63OTIR
R9bLOJ I} 30LN GEMBNN 303MBANTIBO 3XNIMN)
IROHIRIBOL L'IBONFZNL HIABIRSGNNL 3ISEN -
33300 R J3I3I&3MRNIE 30330630 300 T-
30L NMBIBNL, 63NEGM3IRNOGMMIBNLO RO S3M-
60040L B5393960) &ML 3ILOBIB. 63 3T NMR()-
LOOIBNL BALE VRIS IX() LEZITBMIBNL 3IRI3I-
3() 30533330 LobNAO) 393MI3IIERY 2 3(M6Md-
BN

1970 BIXWL 6. 9RIILOIOL 30IE 393MOAIZIN()
3MLOBMIBS 11O30L 30630 3NOLNBO3LIM()
LG JI&TEMIBOL OMLIBMBNL 3TLOLIB, 3MBd3NS-
6330001, 33L3IMNBIES TROX 1360 RO3SINGIIXN)
G0&MXM333NL 303 (1979).

396LO3V0MIS TR JIHORRIBS 3NN3IH(M (M-
MBI 6. 93JLNL 303 ROHAMPOTNSIS IR~
35 010MN03 LMBNORTIEMOR 5L IR 36I3AML
B(6BI 333N Md60B333(0L BMema eIl 33
LOLIB, MMBMEG 39NMA339, 3J6Id3() SdGILMEMI-
3L, 3603060RT3(L, 383ITBNLE R (13001333~
323306 01030L B30BLO RO LB INB36IM3-
69R 3BNMRI30 LAMMBSMBNBNL MOMRIBMBS, MO~
30bMRIBI() (14-16 6IN) 30 9RNB6NIEISS LIMN(M-
B IR I36IB0 LOLAALM 3MM3MBIBAN, MOG N6&T-
Q& IO IFMOR 9¢M03MBEMMTNMIBOR() (333~
CM39) IGI3330L 3NBIB) bRIBS. 333RIT() S30K-
3IMBN0 RS (b 33 IMEORMBIL II3IIRIIMTIBS. 93
&M3 36:3336GN0L 3NBEND) LESFNMMS 390NN V(M-
TR0 393M3RT6S RO 33 IMEIRM3. 93&MENL O~
001L3MRT3BN) IR 3INIFBL BLOIMXMB3NIEM()
06LENS&IBIBN RO AMLES3RINNS SBGILNTI IBI-
300L 3MB30 V&IEH IR 396J().

1985 6XNRV6, (01069336(MIRI30156 IMOOR, 6.
OR33LNI N6GILNIEMOR N33R 33T6OMITIN)
R BbMBITIMN BIHIM3MBOL dNMXMBNTIHOR
03&N) I 63IMTIIBL, LIIENEIBL, MM3IR0NOG BI6-

Q0336& IM() 360336IM3S 6053 LHFIRNBNEM
33636 016906360530, 93 633HM3NLOIBNL, 6. SRIT-
L0AL 30IBNFS S39RIZNSML 3. IM3ITNNSENL LobI-
2M_3OL 36,33ND.

3MM bo6I3IN 6. SRIFLNJI BVBOGHOIM LO3ZIGB-
6036((M-33300) 3I3SMdOL IBI3S SL&GMBNM-
2M30IGH0 3N30HOTIRIBN0N. (b, SbIRBOBOHRS
RMIBMGHOBS 3. &IMOLOZZNXNE, SLBGHMBNB-
3ML L. BIGINIVANOE RO SLAMEBM3 3. Ld3OI-
300156 IMOOXR N33XIAZL 39ALOL BIMOBMMIN-
3300L d0MXMBN I ILOIRIBERMBIBL. FOMLAL
36 0680L 3NMAMIZIRNIGNNL 3BN0) J333 3M3M-
3339205 30»:3IVN BO®30&I3J3(, IERIFIMN
303AMMEM3O60B3TNL 3O3RIEN0) 3NRVIBILNS
3NMMEBO6 IR0 BOGAMBSI3EI(), 3BNEI BM3NL
3MMO333NL LOLNDY, AMRIT M BRIJI() ROFIB3-
Q0 3336560 VIML BMEINAIBNL SO0 013~
MENS. B0RIBIBN BOGHRIIXN N6 MOFRIEN3I db-
&EMBNMLRMB0IEM LOIMAOMHNLM LOZIBENIEMM
3MEVIMIEBNOBI (3VIMBM-003M, 30ILSMEN,
989). 3501335803 I 3S0IBRI3BI ROYMREMN0)
3209365 39EALOL AMRITNL 393IMO MHIRNSBNNL,
396901030LO RO GI33IMOG IHNL ROLGSEBNIMN
35601300). 3MRIXN BOMRIIENZN0 30&I6GBI. 83
83560 ®sdsds@ Fgagadmos gmdzom, HmI
3Gmg. 6. semgdlodgd dobo badgsbog@m dmmge-
Bgmdol 50 Emol 356333mmdsBo gobsgoma@s
o960l Nom@gboe 360336gmmgebo Ladg(sbo-
96m J0dsFHoamgds: IgbbogMgdal domgadone
bogwdgmgdo, g3mmmaon@o domgodoal bogsn-
dgmgdo 3Gmg. 3. semygdbodgbmsb gHms, bmo-
semufio g3mmmyos, 6goGmmyd@obmemmyas, sb-
GBmdommmyos 5 bmgmob 3g9@H6gmdals 6s6-
Bg6gdol <MboRgbm go@sdnBoggdal GHodwgbody
396bo 3 Mgdamo maMgdnmgdal mGogabs-
oo Ggdbmmmpos.

6. 90233L0I 3EMO3OXN) LOHAMDOAMAHNLM LOB3M-
BO'T3NLO RO IMEBIMIGBNNL AMBOBNLTS. ddAMd-
333633 30 033L 300-B3 33&N LOHZIBENAIGMM 6O3F-
&M30, 3001 ML 18 353M3MEIBO.

3MM BRI3FN 6. 0RIFLNINL 30IE 3MIBORI-
3090 RS 353MBIFIN0 ME@N3NEOR () LObIX-
3dR35063TMA30: ,,30MIN3NNL 3-HOI&NSIAN
(1994,1999), , M350 30MIN3NOL LOBIIZRIBN“
(1994),,30MdN30S — 30013030 R 3L J6I30° (1995),
,6306M3IN300L LEBIIZRIBN“ (1993), MEN GMAN,
3036080 013020LNL LEBLIRIBNBM J6N3IMLNGIGNL
LOZABGENIGM LEBSML 362330, ,,ISMRMBNIE do-
&LEMMBIB (1997),,,80M30B0 —3BNMI LMK~
(1 J63M3IGN30 (1994),,,8060XK336&() —3MSN35-
G00L BVSIGMFIBN RS LEZIGENIMM dNBEILN (1992),
B3O IM0) RO 3001MXMB0 IO 30MIN300 LSM-
306MM3330LHMZNL* (2005), ,,6MEMBOTIMN RS
3001MM30 I 30M3N300 30RN3MLIASOLEAIZNL,
2005 (,30M3030°Ie0 306030RNBN*, 36MB. 2. 8O-
JOMN 3300, ,, J30RIL0 3O&I3MENNL BGBEMdO&N)
Q5 36GN3MSIRNYY, 3¢(MB. 0). RA356MLNJT), LOL-
LXOL 30MJN300 N3 IEMXMA3NOL LOBIIZRI3N0)
(36MB.0.Q030015330<20). AMEMdO BNTSNR6 ORX-
LOBNIBO30:,,306LNAMISNL 3NMIN3N JAHN LOBII3-
Q330 (1966) 3. IM330N0960156 0156003&MMM300),
,Helpoxummuyeckne acnektbl namatn®, M. Ko-
meTuanu, H. Anekcuase, 9. Kneiitn, 1980; H.
. Anekcnpse. ,MonekynspHble 1 KneTo4YHble Me-
XaHW3Mbl MHTErpaTUBHON AEATENBHOCTW rONOB-
Horo moara“, 1988) ®o ,33MXM3NIMN 30MJN-
300L LOBII3RIBN, 2010 (,LOZOINXRM BN360N,
36(MB. 0). I IJ35dI).

O 0NdRI30 0 90RNB6N3BML 6. 9LIFLOJNL 30-
06 303MBI3IN NLANN M3 VWO IR 6O3MM-
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