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DysuiepeHsl 1 JIX COeIMHEHHS C ipyTIMY BemecTeamit (ynnepersibt) B 6yAyILeM MOFYT CTaTb pacipo-
CTPAaHEHHBIM TIPOAYKTOM HaHOTeXHOMOrMN, IT03TOMY HEOOXOLMMO OTIPEAENTD 6E30IACHOCTD YTIEPOIHbIX
HAHOYACTIL [I/L1 YeI0BeKa 1 OKPYykatomedt cpepisl. B anHoii paboTe Mbl M3y YA M3MEHEHIE KOTEPEHTHOCTH
3/IeKTpHHecKoil akTiBHOCTH MO3ra (Kor DAM) Kpbic IOCTe MHTPANePUTOHeANbHOI HHBEKIMY PACTBOPOB
onroro u3 dymmepermnos: CF,, CF, C FNQ,), C F (NH,) n C [FNCH.|'F 8 gose 100 mr/xr. Ms-
meneHne Kor 9AM nabmropanoch yxxe 4epes 3 MMHYTHI Tocne MAbeKIMi. [nasneiv o6paszoM, nepecTpoiika
KOTepesTHbiX Caaseil mponcxomuia B A- 1t O-muanasonax, pexe B nonoce 8-45 T, Hocne smrpekipmt CF,
CoF o CoF (NH,) ,m C_[FNC.H J'F ormeyanocs crinkerne Kor JAM B A- i O-gianazonax Mesxpy pasmird-
HbIMI KOPKOBEIMH OOIACTAMM, BO BIOPOIL IIONIOBMHE ONBITA KOMMYECTBO CIYYAEB CO CHIDKEHHEM CTAHOBI-
n0¢hk BOMBIITE TIO BCeM YacTOTHLIM fuanasoHam. [Ipn peiicrpin C F(NO,) cravama otmenanocs HeGonbimoe
YBeUIYeHMe KO/MYecTBa nap ¢ nopsiuennem Kor 3AM B A-puanasone, B 0-guanasone Kor 9AM cHinxanace;
BO BTOPO# TTOMIOBHHE SKCIIeprMERTa Habmoganoch ciypkerue Kor DAM B onoce 1-4 Tiy, B {pYTIX YaCTOTHBIX
puanasoHax martepuol 35L Oy yeTolumMBE Ha npoTspxenny Yaca. [lomyyensble ganHbie elge pas ybesxma-
EOT HAC B TOM, 4TO (pymmepeHmabl IPOXOfAT Yepes reMaToaHIedamyeckinit Gapbep, Br3sizad BEICTPYI0 peak-
LJMEO UEHTPasIbHOM HePBHOM CHCTEMBI, IPM 3TOM MHIYIHPOBaHHbIe 9MEeKTbl MOTYT COXPaHATHCA B TeYeHHE

Jaca.

Kmiouesvie c106G: KOTepeHTHOCTb 3MEKTPUYECKO# AKTMBHOCTI MO3I'4, HHTPANePUTOHeaIbHOE BBENEHHE,
drropcofepkane npouspogHbie Gynnepena-60, Gynmreperiosr,

Tlo ompepenenioo, HAHOTEXHONOTHA —
9TO pa3paboTKa, IPOM3BOACTBO M IIPUMe-
HeHMe CTPYKTYD, YyCTPOMCTB M CUCTEM IIPH
HOMOIIY KOHTPONA MX (hOPMBI M pasMepa B
uHTepBane guamerpor ot 1 o 100 um. Co-
OTBETCTBEHHO, HAHOYACTHMLAMM CUNTAHT
YaCTHIIBL, Y KOTOPBIX 10 KpaJiHeil Mepe OflMH
pasmep MeHee 100 HM IO gHaAMETPY M KOTO-
pbie 00Mafa0T HOBBLIMY WM YAydIIeHHEI-
MU, 3aBUCHMBIMM OT Pa3Mepa, CBOMCTBAMM
M0 CPABHEHMIO C YacTuiaMiy 60/1bmmx pas-
MepOB 13 TOro e Marepuana [12]. OTkpsi-
Tad B 1985 . annorponHasn popma yriepona
- Monexyna gymnnepera C , — nmeet popmy
YCEYEHHOTO WKOCasfpa NUAMETPOM OKOMIO
0,7 um [5] u Takxe OTHOCUTCH K HAHOYACTH-
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nam. B Oyayiem n3-3a Gusnko-XyMIrecKux
CBOWCTB YITIEPOTHBIX HAHOYACTHUI] I M3BECT-
HBIX B NuTeparype buonorngecknx aggex-
TOB, KOTOpBIE OHI BBISHIBAIOT |6, 8, 13, 14],
IpeJofiaraeTcsi MPUMEHATb QYyIIepeHsl,
MX COeIMHeHMsA C OPYTMMM ATOMaMI WM
Monekynamu (bymrepennisl), HAHOTPYOKM
[IOBOTIBHO LIMPOKO.

B cBasu ¢ atnm Heobxopumo omnpepe-
nuTh cTenexb 6uobesonacHOCTH Yraepoy-
HbIX HaHOYACTWL /I YeI0BEKa M OKPY-
>Kawoien cpebl. CornacHo IMTepaTypPHbIM
M HAIIMM JaHHBIM, I€HTpaabHaA HepBHaA
cHcTEMA ‘I}'BCTBI"!TeﬂhHa K 3KCNO3IMIIMH
yraeponHpix Hanowactui [1, 9, 14], koro-
PBIE MOIYT TIDOHMKAaTh Uepes KJIETOYHYIO
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u AfepHYI0 MeMOpany, oOHapyXnBasch B
pasnMYHBIX CYOK/IETOYHBIX CTPYKTYypax,
Bxouas aapo [10]. Ykasbieaercs u Ha MX
CTIOCOOHOCTD IEpeceKaTh IeMaTodHIeda-
mrgeckuit 6apwep [13, 15]. B cBasm ¢ oM
HeobXOIMMO CKa3aThb, 4TO CYILIECTBYET Pl
paboT, B KOTOPBIX IIPUBOIATCH HETATUBHOE
mesicTBUe QY/UIEPEHOB M UX IIPOM3BOSHBIX
Ha TKaHM XMBBIX opramsmoB [2, 11]. [o
CHX TIOP HaM He BCTPeTHMIOCH MCCIefoBa-
HUil, HalpPaBJEHHBLIX HA M3yveHMe QyHK-
MMOHATBHOTO COCTOAHMA I'OJIOBHOI'O MO3Ta
IIOCHe BBEOCHMA yrnepom{mx HaHOYaCTHII
¢ NpUMeHeHMeM METOfa 3MeKTposHueda-
norpadm (331).

[Mpenwipymas pabora [1] 6sra mocea-
LleHa M3YYEHNUK BIMAHMS (QTOpComep-
KX NPOM3BOAHBIX (ynnepeHa-60 Ha
CIIEKTPA/IbHYI0 MOIIHOCTD 9/IEKTPHUIECKON
aKTHBHOCTM Mo3ra. B pmawnoil pabore Ham
XOTEeNnoch 6b] B TEX Xe YCHOBI'IHX paccmo-
TpeTh n3MeHeHne KoreperTHOCTH DT

Marepuanbl M METOJBI

B mammx skcrmepuMeHTax Mbl IIPHMEH-
mi cnemyromme dymepenymsr: C F , C F,,
CecF(NOz)’ pPacTBOpUMBIE B JIMMETH/ICY/Ib-
tdokcupe (OMCO) u  BopopacTBOpUMBIE
C,.F..(NH,),, u C_[FNCH,]'F. ®ymnepenun
C,,F,, momy4amu no peakuuu C_Br,, ¢ XeF, B
tespoprom HF npy komHaTHOI TemIieparype.
B s11x ycnosusAx aTomsl 6poMa B TombpoM-
(dy/iepeHe saMeIaoTcs Ha atoMsl dropa [4).
C,F, cunresuporainca mo peaxipm KiF, ¢
dynnepenom C,, B besognom HF B Teverme
48 wacos [3]. Cunres pymnepernma C_F(NO,)
OCYLIECTB/IA/IM  TIyTeM CBOOOZHOpPamKasb-
Horo mnpucoemuHenns K pacrsopy C.F, B
HETIO/LIPHBIX PACTBOPUTE/LIX ABYOKWCH a30-
Ta; NepeMelIMBaAHMe OCYIIECTB/LUIN IIPH II0-
HIDKEHHON TeMIleparype. 3a XoJioM peakLyu
CAEAVIIN IO TIPEKPAINEHW BBITIAIEHNA OCal-
Ka Xe/ITOr0 UBETA, KOTOPhIA OT(MIBTPORbIRA-

m Ha OymaxkHoM (usTpe. OCTaTKIL PacTBO-

pUTENst M HETPOpPEearMpoBaBIIero JAMOKCHA
a30Ta YIA/LUIA B BAKYyMe.
Bopmopacteopumetit C_F. (NH,) , cun-
TE3MPOBA/IN 110 peaKLuy 3/1eKTPOPUIBHO-
ro sameueHys atoMos ¢ropa B CE. K
cycnensuu C_F, B abconrorHOM GeHsone

a0 48

npyM KOMHATHOM TeMIepaType moOaBmamn
CYXOil aMMMAK JI0 TOMHOTO HACHIILEHNS,
3aTeM GWIBTPOBANM IOMYYEHHDI AMUH,
IpOMBIBANM CImpToM, 3(upom u BoICy-
musamm B Bakyyme. ©ropdynnepenmipi-
muaniidropun C [FNC H,]'F- momyyanm
Mo peaxiyy 3aMelleHus aToMOB (ropa B
C,,F,, TMPUIVYHOM B BOJE TIPY IIOBbILIEH-
HOI TeMIlepaType B TedeHne 6—8 gacos. [lo
OKOHYaHMM PeaKIUy IOAYIEHHbII PACTBOP
dunprpoBamm, KupKyrw (asy ynapusasmm.
[Monyyennyio TakuM obpasom weTBepTHY-
HYIO aMMOHMEBYIO COJIb MPOMBIBA/IN CIIMP-
TOM, 9()MPOM U CYLIM/IN B BaKyyMe.

IKCIepUMEHTHI 110 BIusSHUK dyruiepe-
HIWIOB Ha IIPOCTPAHCTBEHHO-BPEMEHHYIO
OpraHM3alMi0 IOTEHUMANIOB MO3ra Ipo-
Bogwan Ha 8 OONPCTBYIOIINX 3-MECTIHBIX
bensrx kpsicax muHn WAG/GY B xponu-
yeckom aKkcrepumenTe. JKusoTHpix oboe-
ro morna, nonydyensasrx u3 HIT BMT PAMH
(Cretnsie TOpBI), comepxanu To Gapbep-
HOJ CHCTeMe, B KJIETKAX 10 3 KPbICH B KaX-
110V €O CBOOORHBIM HOCTYIOM K TMTHIO M
nuie (KOMOMHMPOBAHHBIN KopM, dupma
000 «Jlaboparopkopm»), MHUKpoGuoIO-
rmgecxmit craryc kpoic — SPE Ilponegypa
BXUBJIEHWA 9/IEKTPORoB bosee monpobHo
OIlMCaHa B Hallel IIpefbIgyIe crarbe [1].
DNEeKTPONLI PACcHoNaraai SMMAYPanbHO B
CMMMETPUYHBIX TOYKaX OOOMX IIO/MyIIa-
pmii, COOTBETCTBYIONUMX KOPKOBBIM 30HaM:
dbponransras (Fpl, Fp2, F3, F4); MoTopHas
(C3, C4); remennas (P3, P4). Perncrparmio
93T ocymecTBIIAIM MOHOMOIPHO, pede-
PEHTHBIN INMEKTPON (Ref) pacrionaranu B
HOCOBBIX KocTAX (puc. 1).
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Puc. 1. Cxema pacnonoxeHus 7€eKTPofoB Ha ve-
Perte KPhiChl, MCIONB3YeMast [l TOCTPoeHus rpacdu-
9ECKUX KapT

Yepes Hepmemo mOCIe BKMUBACHUA I/EK-
TPOZIOB KMBOTHOE NOMEILA/IM B 3KCIIepu-
MEHTA/IbHYI0 KaMepy, K 3MeKTPOJIHOI 11a-
MO™IKe Ha Hepene HpHCOE}IHHHJ’IH KOHTaKThbI
u Habmwaany 3a HatueHoit 33T B TedeHme
15 MIHYT, IPK 3TOM KPbica MOITIA CBOOOR-
HO MepefBUraThCA Mo KaMepe. Ha CJ‘IE,U,YIO—
UM IeHb 3TY IPOLENYPY HOBTOPAIM, HO
15 MunyT perucrpuposanu Gponosyio 331
Jlanee BHYTpUOPIOIIMHHO BBOAWIN pac-
TBOp (pynnepennna B gode 100 mr/xr, crmy-
¢4 3 MuHyTH perucrpuposanu I3[ B Te-
yeHye 1 yaca. B Kax oM OIbITe NPUMEHSIIN
PacTBOP TO/MBKO OFHOTO U3 (PTOpCOfEepKa-
uMX NpousBofiHbIX (ynnepena-60. O6bem
pacTBOpuTeNA COCTaBnAN 2 M/KI. ONBITEI
C OI[HMM M TEM KE KMBOTHBIM IPOBOINIIN
C MHTEpBaJIOM B 5-7 nHeil. Bce MaHmmysis-
oMM OCYU.IECTBHHHHC]J B COOTBETCTBMM C
MEXKAYHAPOAHBIMM  HOpMaMM 3THHECKO-
ro obpaienusa ¢ XUBOTHBIMU. Ha kaxxmom
JKMBOTHOM OblLi ITPOBEJiEH KOHTPOIbHbIN
OIIbIT, KOTJIA BMECTO pacTBopa dyaepenn-
na seogun Tonsko IMCO nHeobxogumoro
obpema.
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I3I' perucTpupoBamM Ha 371eKTPOIHIlE-
danorpade-anammsarope I3TA-21/26 «IH-
nedanan-31-03» (dupma «Memgmxom MT]I»,
Taraupor). @uIbTPhl BBICOKHX YacTOT yCTa-
Hap/muBaau Ha 70 Iu, mocrosHHaa Bpe-
MeHu cocragisna 0,3 ¢, peXeKTOPHbIN
¢unbrp ycrpanan xonebanus HacTOTON
50 Ity Yacrora onpoca cocrasasna 250 [
I3l nocne ypanenns apTedakToB AeMUIN
Ha 32-CekyHJHble daiiabl, TakiuM 06pasoMm
TOMY4aay YMCIO N JUIS KaKIOTO OIBITA.
KorepeHTHOCTb 9/1eKTpH4ecKoit aKTMBHO-
ctu mosra (Kor 9AM) aHanM3upoBamu C
IOMOIBIO TTaKeTa mporpamy MatLab-5 B
C/IeYIOLIMX YACTOTHBIX JMANa30oHaxX: He/b-
ta (A) — 1-4 I'u; TeTa (0) — 4,25-8 Iy; cur-
ma (o) - 8,25-13 Tus; 6era (B) - 13,25-30 Iy
ramma (y) - 30,25-45 T, Inoxa aHaIM3a co-
craByisina 4 c. Kor 9AM 6bina paccmoTpena
Mexny 12 (6+6) BHYTpPUIIONYIIAPHBIMK U
16 MeXnonyIIapHbIMK apaMu OTBEEeHUIL.
Mcxopsa m3 pesynbraToB Npedbliymien pa-
6orer (1], amerenna Kor 3AM npu geit-
cTBMM DyN/IepeHa JUls KaKIOro OIbITa HOP-
MMPOBAMUCh 60 K HOHOBHIM 3HAYEHMAM
(ecniu  ynnepennn BoAOPACTBOPUMBIIL),
b0 K M3MeHEeHMAM, TOTYYEHHBIM I10C/Ie
seefieHiss IMCO (ecnmm dynnepenun pac-
TBOpsaaK B [IMCQO). IlocTOBEpHOCTD OTIH-
unit MeXJy BbIOOpKamMM UL OIHOTO OIbI-
Ta 110 Ka}Kﬂ,OM}’ ,E[}Ial'la30H}" U OTBEOEHNIO
OueHMBamu 10 Kputepmiw Buikokcona-
Manna-YutHu, 118 rpynnbl 3KCrepUMeH-
TOB C MCIIbITAHMEM OOHOTO M TOTO XKE (byﬂ‘
nepenuna (npu 3ToM CyMMMPOBaIU YHCTIO
N /1A KaKJOTO OMNbiTa) — MO t-KPUTEpHIo
CrologenTta. Ilpmuumanu BO BHUMaHME
TONIBKO JOCTOBepHbIe n3MeHenna Kor DAM
(p<0,05), korma CpepHee 3HAYeHNe KOTre-
peHTHOCTH OBINIO He HipKe 0,55 X0Ts 6bI B
OfIHOJI M3 CPAaBHMBAEMBIX BHIOOPOK.
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Purc. 2. Miamenenue Kor D9AM nocne mavexun Gynanepennna C

i

Tz, (1=105 3anuceii no Tpynme). Bepxus

CTPOK2 — M3MEHEHM B IepPBble 30 MUHYT ToCTe BBEIeHA BellleCTBa, HIDKHAA CTpoka — aMeHenns Kor 9AM
BO BTOPOM MONOBUHE 3KkcnepuMenTa. [lo ropusontany npegcrapiensl guanasonsl 4acTor. CnomHble IMHIM —
LocToBepHOe noBbieHne Kor IAM, NYHKTHPHbIE — [OCTOBEPHOE CHIDKEHIE

Pesynbrarsl

VHbeKUMs pacTBOPOB (Qy/IepeHUIOB
BBI3BIBA/ZIAa Da3/MuMyHbBle M3MeHeHus Kor
9AM y KUBOTHBIX, 3TH 3¢reKThl XOTH 1
MMEIN HeKOTOPbIe MHAMBUAYATbHBIE 0CO-
GeHHOCTH, CTATHCTMYECKM JIOCTOBEPHO
00pa3soBBIBANMM TIATTEPHBI KOT€PEHTHBIX
CBA3EM, XapaKTepHble [UIA BO3AEHCTBUA
Ka)K[OTO 13 BEIIeCTB.

Tax xax BBemenuMe MUk ogHoro JIMCO
IPUBOAWIO K 3HAYMTENBHOMY CHIDKe-
a0 Kor DAM Mexay pasmuyHBIMU 30-

" HaMmu Kopbl B nofoce 1-8 Tin, aHHBIE nipu
meficTBIH QYIIepeHyIOB, PACTBOPEHHEIX B
JOMCO, mopmuposanu k feiicteuro IMCO
(0 yem MbI yImoMuHamy Bole). Ilepectpoii-
Ka KOTepeHTHbIX CB#A3eH IIpM JIEHCTBUU
bymiepeHIIOB B OCHOBHOM HaOIIONaNach
B HM3KOYACTOTHEIX Amamasonax (1-13 Iip),
MAaKCUMYM W3MEHEHWH IpPUXOIMICA Ha
A-IHMamnasoH.

Taxk, pynnepennn C_F, (n=105 sanuceit
o rpymne) (puc. 2) B monoce wactor 1-4 Iig
Boi3biBan cHypxkenne Kor SAM npeumyie-
CTBEHHO B MPABOM TIONyIIAPHI, CIIyCTA 30
MUHYT YMCIO TIAp OTBENCHMI C YMEHbIe-

HMEM KOTePEHTHOCTI BO3POC/I0, 0c000 BbI-
PaKE€HHDBIM CTaNo }’MEHb]J_[eHHe INEKTPH -
YeCKMX CBA3EN Pas/IM4HBIX 00/1acTeil KOPDI
C IpaBoit MOTOPHOM 30HOM (Touka C4). B
MeHbIIeH cremeHu cHipkeHuMe Kor DAM
Op110 IIPECTABIEHO B 6-mmamasone, BO
BTOPOIL IIO/IOBIHE OIIBITA OTMEYAIOCH JIaKe
TIOBLINIEHME COMETAHHOCTU TOTEHIMANIOB
MEXY MOTOPHOM M (dpoHTaMBHON KOPOIT
nesoro nonymapus (F3-C3). B gacrornoi
nonoce 8-45 I MMenT0 MeCTO J0KajbHOe
cHIDKeHNe BHyTpunonymapHoit Kor 9AM,
3T0 u3MeHeHue Ob110 }’CTUf‘I‘IHB]ﬂM B T¢Ye-
HUE BCero SKCIepMMeHTa.

CHiDKeHMe BHYTPM- M MEXXIIOTyIIap-
Hou Kor DAM B A-jmanasoHe IpOMCXO-
om0 u nocne uabvekuun pacrsopa C F o
(n=80 3amuceit o rpyumne) (puc. 3). IIpn
aToM To cpapHenmio ¢ BauaHuem C_F
KOAWYECTBO Iap <o CHMKEHMEM 61)[)'[0
6onbire cpasy mociae MHBEKIWH; CIYCTA
30 MHHYT 9MeKTpMYecKHe CBIA3U IMOCTe-
IIEHHO BO3BPalIA/INCh K MCXOMHOMY CO-
crosunio. B 0- u B-pmanasonax (F3-C3),
a Taxoke B y-monoce (C4-P4) ormeuanocs
noseimenne Kor 3AM, mmenoch He6omb-
moe KOMM4YeCTBO nap co CHIKEHHMEM CoYe-
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TAaHHOCTH IOTeHUmanoe, Bo Bropoit mo-
TOBMHE 9KCIIEPUMEHTA KOTMIeCTBO Cy4a-
€B C JOCTOBEPHBIM M3MeHeHueM Kor JAM
YMEHBIIAETCH.

Kak u B npesiayei pabore [1], xorma
nocne sBemeHis Qynnepennna C F(NO,),
(n=98 sammceit [O Tpymme) OTMeYa-
7OCh TIOBBIIIEHME CIEKTpa MOIIHOCTH B
A-nuanasoHe B NIPaBOM NOJYIIAPHK, W3-
Menenne Kor JAM mpoucxomuio B monoce
1-4 I1; B cTOPOHY IOBHIIIEHMSA 9TOTO SHLE-
dbanorpaduraeckoro nokasarens (puc. 4), ume-
TIVICh CHTy9au M CO CHUZKEHHEM KOTePEeHTHO-
cru. Bonbine Bcero cHmkanach Kor 9AM
B O-guanasone, B nonoce 13-45 Tif umcno
CTy4aeB €O CHIDKeHNEM COUeTaHHOCTH I10-
TeHL[{a/I0B HEBETHKO Y HaOAIOFAETCA TOIb-
KO BHYTpPM Ka)Koro nonymapus. Kor 9AM
BO BTOPOI:I IIOJA0OBMHE 3KCHEPHMEHT3. OTHO-
CUTe/IbHO yCTolMuMBa B IIojtoce 4-45 [11, a B
A-mmamasoHe 0TMeYanoch CHM)KeHNE Kore-
PEHTHOCTY ME&KAY MHOTMMI TOYKAMU HEO-
KOpTeKCa, 1 Hanboree BEIPA)KEHO 3TO OBIO
MEX]Iy MOTOPHOH 30HOW IpaBOTo TOMTYIIa-
pus M IPYrMMU 0DIacTAMM HEOKOpTeKca
(xak u o Bpems peitcteus C, F . ocoben-
Ho - C_F, ).

Bnmsanme BOOPacTBOPUMOIO (n=131
samick mo rpynne) C_F, (NH,) , oTpaxa-
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Puc. 3. Kor DAM nocre Beeflenns C F
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noch B cHmkerun Kor 9AM B A-nuanasone
(puc. 5). B monoce 4-8 Ty cHmKeHue Kore-
PEHTHOCTH IIPOMCXOAMIIO BO PPOHTAIbHBIX
obmactax HeokopTekca. CmycTsa momdyaca
qucno cny4aes co cHinxenueM Kor 9AM B
&‘EH&H&SOHE 3HA4YMTETDbHO YBCHH‘{HHOCE =
[le3MHTErpal{usi OXBaTHIBa/a BeCh HEOKOP-
Tekc. B [pyrix [uanasoHax 4mcio c1ydaes
€O CHIDKEHWEM COYeTAHHOCTY IOTeHI{Ma-
JIOB He3HAYUTEIBHO YBEAMIMIOCE.

Hakonen, npu geiicteum ¢ropdynne-
permupuamamiigropuga  C [FNCIL]'F
(n=73 sanmucu Mo TPymme) Ha MPOTANKE-
HIMHM YaCa OTHOCHMTEIbHO YCTOf‘I‘-IHBbIMH
6emn cawkenne Kor 9AM no Bceit Kope B
A-pyanasone, B 6- 1 0-fuamasoHax TaKxKe
Hab/momanoch CHIKEHMe KOrepeHTHOCTH,
I7:aBHBIM 00pa3oM BO PpoHTa/IbHBIX 06/a-
crax (puc. 6).

ObcysKeHe pesyIbrTaToR

IIpu BBefeHMM pacTBOpOB ynnepe-
HMIIOB IIEPECTPONMKA KOTEPEHTHBIX CBA-
3ejf TIaBHBIM 0OPa3oM NMpoucXommuna B A-
n 8-granasonax, pexe B momoce 8-13 Iir,
MameneHus npm meiicTBUM CEUFM, C50P4s'
CF (NH,),, u C [FNCH]'F 6bum B
cTopory cHmkenua Kor DAM mexpy pas-
ANYHBIMM KOPKOBEIMM 0OmacTsaMM, dUTO,

(n=80 sarmmcett mo rpyrme). Ocransabie 0603Haue I, KaK Ha puc. 2
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Puc. 4. Mamenenne Kor 3AM nocre seegenua C F(NO,), (n=98 sanuceit no rpynne). Ocransuzie 06o-

3HA4YEHMA, KK Ha puc, 2

BO3MO>KHO, TOBOPUT 00 06pa3oBaHmIt MHO-
YKeCTBa pa3HbIX MICTOYHMKOB OCIIM/IIALIAN B
moare. [Ipu a10M B ABYX IIOC/IEAHMX CITy4Ya-
SX CTENeHb Je3MHTETPALN MEX]Y KOPKO-
BBIMU 30HaMM Obiia O0/Iee BRIPaXKEHHOIA.
M3BecTHO, 4TO pacIpOCTPaHeHHE IIO
Kope A-aKTMBHOCTH Y KPBIC, B YaCTHOCTI,
HIPOMCXOJIT BO BpeMsi Me/JIEHHOBOIHOBOTO
cHa [7], a IOCKOMIBKY SKCIEPIMEHTHI C KPhI-
camM TIPOXOIMAM B THEBHOE BpeMdA, KOT-
Ia aKTMBHOCTB JKMBOTHBIX CHIXKeHa (OHM
CIIAT WM ApeMiioT), cHipkenne Kor 9AM
B monoce 1-4 I MOXHO paccMaTpuBaTh
JMIMEHHO KaK II0Ka3aTe/lb IOBBIIIeHNUA YPOB-
HA QYHKIMOHANBHOTO cocToAHNA. BmecTe
¢ teM, cHipkerne Kor 9AM B 0-nuanasone
He ITO3BOJISAET HAM TOBOPUTh O HAJIMMMHA B
3TOM C/yYae MCCIeI0BaTeNbCKOTO IIOBe-
HeHus, Tak Kak Takylo (opMy akTMBHO-
CTM COIIPOBOXKIAET PAaCIpPOCTpaHeHHOE IO
KOpe yBelnnYeHne KOMMYecTsa CBA3EN B 1o~
noce 4-8 111, 4YTo B CBOIO O4YepPesb CBA3AHO
C aKTHMBallMell I'MIIIOKaMIIa, KOTOPBIN y4a-
CTByeT B IO3HaBaTEIbHOW [EATEIBHOCTH
[16]. TTpobyKreHue XUBOTHOTO, LIepexof
€r0 B COCTOSIHME BO30YKIEHISI, aKTHUBAIMS
KOTHUTUBHOI cpepbl OTPaKAETCS B YBEIH-
YeHMM CBSA3EN B BRICOKOYACTOTHBIX AMala-

30Hax [7], 1ero B HALIKMX SKCIIEPMMEHTAX He
Habmopanocs. ITostomy, BEpOATHO, B OT-
BET Ha IeNCTBIE PY//IePEeHIIOB BOSHIKAET
ocoboe QyHKLMOHANBHOE COCTOSHHE, CBA-
3aHHOE € IIOBBIIIEHHEM YPOBHS O0IpPCTBO-
BaHMA, HO OTHOBPEMEHHO C IOaBIEHHEM
Ile/IEHATTPABIEHHOTO, JICCAENOBATENbCKOTO
nopegeHis. M 310 cocrosgHme OBUIIO YCTOI-
YHBBIM Ha IPOTSKEHUM 60 MUHYT.
OcraeTcs He COBCEM IIOHSATHON CMeHa
(OYHKLUMOHANBHEIX COCTOAHMN TIOCIe MHD-
ekt Qymnepernna C F(NO,): cnavarnra
OTMEYa/I0Cch HeOOMbLIOE yBeNIMdYeHUe KO-
nAudecta nap ¢ noepimeHueM Kor SAM
B A-mwana3oHe, CIydaeB CO CHIDKEHMEM
6bII0 Mano, OfHAKO BO BTOPOH TONTOBUHE
3KCIIepMMEHTa HAOMOJanuch THUIMYHBIE
Wis BAMSHUA (QY/IEPEeHWIOB USMEHEHWUS
— IIMPOKO TPeACTaBeHHOE MO KOpe CHMU-
JKEHHe COYeTAHHOCTM OMOMOTEeHIINAIOB.
Yyurpisas TO, YTO MBI CpaBHMBaeM M3Me-
HEHUS TI0 OTHOIIEeHUIO K BnusHup JMCQO,
XapaKTepuayol|eecs caMo 1o cebe CHIDKe-
uueM Kor DAM B monmoce 1-4 T, MOXKHO
YTBEPXIaTh, YTO 110 CPABHEHMIO C POHOBBI-
MU 3HaYCHUAMU YCUIIEHNE 1iepebpanbHOro
B3AMMOJENCTBUA HEe3HAYMTENBHO. B aToM
CAydae MMeeT MeCTO JWIN JIJIMTe/IbHOE CAep-
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Pue. 6. Kor 3AM nocne BRefenus propdymnepernupyuguumiidropuga C o[FNC.H_|'F- (n=73 sanucu no

rpynue), Ocranphpie 0003Ha9eHNA, KaK Ha puC. 2

xusanue apdexra, srizpannoe C, F(NO,),
IpM KOTOPOM HAaIMYHOE COCTOSHME KU-
BOTHBIX (Hampumep, APeMOTa) COXpaHdeT-
Cs1 B TIEPBOIT MONOBUHE SKCIEPUMEHTA, 110~
/1€ YT HaCcTyTaeT HeKOTopas aK THBALHA,
TV TIOBBIIIEHWE yPOBHSA (QYHKIMOHATIbHO-
TO COCTOSTHMS HACTYMAET CNyCTA HECKONbKO
MUHYT IIOC/T€ MHBEKITUY, U TOTMIA STOT TUIIL
peaxumu cnenuduted s geicTeus rpyn-
nel B(NO,), Tpancnoptupyemoit pynnepe-
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HoM C-60. HamoMHMM, 9TO MHTepecHble
MlaHHBIE TIPH JIEMCTBUN 3TOTO (ylIepeHna
MbI TIOTYYN/IM ¥ TIPU aHa/IM3€e CIIeKTpab-
HOJ MOIIHOCTH 3MeKTPUYECKO aKTHBHO-
ctu moara [1].

PesynbraTel SKCIIEPUMEHTOB €lle pas
yOeXKAAIT Hac B TOM, YTO (Y/ITepeHNIEL,
BEPOATHO, NMPOXOAAT reMaTodHIedhannye-
CKuit Gapbep, BbI3bIBAA OBICTPYIO PeAKII0
LEHTPANIbHOIl HEPBHOI CHUCTEMDBI, W 3TOT
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AHanus korepeHTHoCTH I3[ KpLIC Nocne MHTPaNepUTOHeanLHOro BBEAEHUA (hTOPCOARPKALNX

npousBogHbIX thynnepeHa-60

a(peKT MOXKET COXPaHWTLCH B TEUEHME
Jaca, 0 4eM HaM MMO3BOMHHT CYIUTh HalllK
SKCIIEPUMEHTAJIEHbIE JAHHBIE.

Brisopgsl

1. He Tombko crexkTpanbHas MO~
HOCTb, HO 1 Kor 9AM MeHseTcs npu feli-
CTBUM (Y/I/IEPEHOB, TIPHM 3TOM M3MEHe-
HUA HACTYHAIOT TOBOIBHO OBICTPO (yepes
3 MMHYTEI IOC/IE MHBEKIMM) U MOTYT CO-
XPaHATbCH B TEYEHMNE Yaca; MepecTpoiiKa
KOTepeHTHBIX CBA3EI ITABHBIM 00pasoM
npoucxopuna B A- u O-guanasonax, pesxe
B nonoce 8-13 Ii1.
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Analysis of rats EEG coherence after intraperitoneal injection of
fluorine-containing fullerenes C_, derivatives

D. S. Sakharov, N. N. Karkischenko, A. A. Filippov, A. V. Ryjkov

In the future fullerenes and their compound with other substances (fullerenyles) can become a widespread

product of nanotechnology. Therefore it is necessary to evaluation safety of carbon nanoparticles for a person
and environment. In this report we show changes of rats’ brain activity electrical coherence (Coh) after an
intraperitoneal injection one of fullerenyles solutions: CF. . C_F CWF(NOz), C.F..(NH),,, Cﬁn[FNcsHs] b
inadose 100 mg/kg. Ina three minutes after an injection the changes of Coh was observed. Mainly reorganization
of Coh occurred in A and 8 bands, in other ones (8—45 Hz) the changes were minor. After injection one of
CoFop Cof Cme(NHIJ . Cm[PNCEHE]*F' Coh decreased in A and B bands between various cortical areas, in
second part of experiment number cases with Coh decrease was more for all frequency bands. After injection
C,,F(NO,) Coh increased in A frequency band at first, in 8 band Coh decreased; in second part of experiment
Coh decreased in 1—4 Hz frequency band, in other ones patterns of Coh were relative stable an hour. The
obtained data convince us again fullerenyles cross the blood-brain barrier, evoking fast reaction of the central

nervous syster, thus the induced effects can be stable within an hour.

Key words: coherence of electrical activity of brain, intraperitoneal injection, fluorine-containing fullerene
C60 derivatives, fullerenyles.
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