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NATOJIOTMYECKAA ®U3NOJTOINA YEJTOBEKA U XXKUBOTHbIX
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H. A. Xaycos, C. A. Haymog, B. FO. Cepeopos, b. A. JIokTIomuHa

BAUAHUE KCEHOHA HA COCTAB U NEPEKUCHOE OKUCNEHUE AMNUJ0B
B FOIOBHOM MO3TE MbILUEN

Cubupckuii rocyJTapCTBEHHBIA METUIIUHCKUI YHUBepcuTeT M3 PD
HUWU xypopronoruu u ¢puznorepanuu M3 PD, Tomck

Hapkornueckue cBoiicTBa kceHOHa (Xe) u3BecTHBI ¢ 1946 roa, a B aHECTE3NOJIOTUH TIEPBOE €TO
npuMeHeHue 3apukcupoBaHo B 1951 rogy. Tem He MeHee 10 CUX MOP MEXaHU3Mbl HAPKOTHYE-
CKOTO JieiicTBIS Xe OCTaloTcs HessCHBIMU. B manHOM paboTe Ha MbImax-camuax quHua BALB/c
M3YYEHO COCTOSTHUE U CIIEKTP JIUMUAOB B MO3TOBOI TKAHU ITPHU BO3JIEHCTBUM KCEHOHA i1 Vitro u in
vivo. OKa3anock, YTO MPSIMOE IEHCTBUE KCEHOHA HA MO3TOBYIO TKaHb TOPMO3UT CKOPOCTB Iepe-
kucHoro okucnenus munuaos (ITOJI) B skcTpeManbHBIX YCIOBUSIX KU3HEACATEIBHOCTU KIETOK
(6emnas xynbpTypanbHas cpena). Takum o6pa3om, Xe CriocoOCTBYET afalTallii KIETOK MO3Ta K
crpecc-paktopy. OTHAKO OTMEHA KCEHOH-KUCI0poaHOM cMecH (70:30) mpuBoImMiia K KpaTKoO-
BpeMeHHOMY ycuiieHuto rpoiieccoB I1OJI. [Ipu aTom obpaTtuMas rerpagamys JTUIHIHOTO Onc-
71051 MEMOPAH KJIETOK MO3ra peajn3yeTcs, MO-BUANMOMY, Ha BHYTPUKJIETOUHOM U BHEKJIETOU-
HOM YPOBHSIX TIOCPEACTBOM IIPSIMOTO BO3ICHCTBUS KUCIOPOaa, akTuBanuu ochoimmnas u xa-
paKTepHu3yeTcs yCHJICHHEM IPOAYKIMH CBOOOTHBIX PAAMKATIOB 4Uepe3 JIMTaHA-PELEeNTOPHbIE
B3aUMOJICUCTBUS, KJIETKH MHUKPOOKPYKEHHSI U UMMYHHOrO Hajazopa. s mpenoTBpalieHus
JAHHBIX 9((EKTOB KCEHOHOBAsSI TEPATIHS U AaHECTE3HS TPEOYIOT MPOPMIAKTUYECKOTO U TepaIieB-

THUYCECKOT'O MPUMEHCHHU A aHTUOKCHIAHTHBIX (I)apMaKOJ'IOFI/I‘{eCKI/IX npernapaTtos.

KuroueBble ciioBa: UHEPTHBIN ra3, IEPEKUCHOE OKUCIICHUE JIUITUIOB, MO3T, in Vitro

KceHOH — MHEpTHBINA ra3, He MOABEPTaIOIIUNCS
ouoTpaHchopmalnu, c1ado pacCTBOPUMBIN B KHUJI-
KHUX cpellax opraHu3Ma, ObICTPO ITUMUHUPYIOIINHT-
cs IPEUMYIIECTBEHHO 4epe3 Jierkue [6]. HecmoTps
Ha TO YTO HAPKOTHUYECKHE CBOMCTBA KCeHOHa (Xe)
u3BecTHbI ¢ 1946 roma [20], a B aHecTe3UOJI0IUU
repBoe nNpuMeHeHue 3apukcupoBano B 1951 roay
[6], O cuX TOP MEXaHM3MBI €ro HapKOTUUYECKOTO
JIeUCTBUsI OcTaroTcs HesicHbiMH [4]. BeneacTBue 6mo-
XUMHUYECKON MHEPTHOCTH Xe He 00J1aiaeT OCTpOl U
XPOHUYECKONW TOKCHMYHOCThIO [18], TepaTtorenHo-
CTBIO M SMOPHUOTOKCUYHOCTBIO, HE SIBIISIETCS ajliep-
reHoM [23], He HapyllaeT LEIOCTHOCTb CTPYKTYP
Mo3ra [34], uyTo 3aTpyaHseT pacuudpoBky dddex-
TOB Ha KJICTOYHOM W CYOKJIETOYHOM YpOBHsX. W3-
BECTHO TMpsMoe OJIOKUpPYIOIee BIMUSHUE Taza Ha
HEpBHbIE KJIETKHU [29], peanusytolieecs, 1o-BUAUMO-
My, 4Yepe3 H3MEHEHHe OHMOXMMHYECKOI'O0 COCTaBa
KJIeTOUHBIX MeMOpaH [30], Tak kak Xe o0Jia1acT BbI-
COKOM pacTBOPUMOCTHIO B Tunuaax [27].

B cBs13u ¢ 3TUM U3yYeHNE COCTOSIHUS M CIIEKTpa
JIUMIUJIOB B MO3TOBOM TKAaHM IPH BO3/ICHCTBUH KCe-
HOHa in vitro W in vivo BBI3BIBAJIO HECOMHEHHBIN WH-
Tepec.

Meroauka. DKCIIEPUMEHTBl IPOBOJMIIUCH HA
26 wmpimax-camiax JuHEM BALB/Cc maccoii 18-20
r. B uccnenoBanusx in vivo no 10 ;KMBOTHBIX MO~
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BEPTrajiiCh BO3ACUCTBUIO  KHUCIOPOJIBO3IYIIHON
(30:70) mub60 xceHoH-KUCHOpoaHOM (70:30) cMecu B
3aKpBITOM 00beMe B TeueHUe 45 MUH. AHECTE3UPO-
BaHHBIX M MHTAKTHBIX (N=6) MbIIIEH AeKATUTUPO-
BAJIH, U3BIICKAIH U3 YEPEITHON KOPOOKU MO3T H I10-
MeIIaJIM B THKYOAIIMOHHYIO Cpety, conepkalyto 50
MM Tpuc-HCl 6ydepa, 0,25 M caxaposHoro Oyde-
pa npu pH=7,4. B uccnenoBanusx in vitro u3 rojaos-
HOT'0 MO3Ta HHTAKTHBIX )KUBOTHBIX TOTOBUIIA CPE3bI
U TpoayBaiau KuciaopoaBosaymHoit (30:70) nmubo
KkceHOH-Kucmopoanoi (70:30) cmecbio B TeueHue 45
MUH. HemocpecTBeHHO ITocIie BO3ACHCTBYS, Yepe3
1 1 3 yaca B romoreHarax u CylepHaTaHTaX CPe30B
MO3Ta ONPEACIISIIN COCTAB JIMITHIOB U COACPKAHUE
MayioHoBoro guanbaeruaa (MJ1A).

[ns ompeneneHus CrieKTpa U KojimdectBa (T/71)
JTUTAA0B METOIOM TOHKOCTIOMHOM XpoMaTorpapun
[7] 100 Mr TkaHM MoO3ra 3ajuBajIu § MJI UHKyOaIu-
OHHOM Ccpenbl, TOMOT€HU3UPOBAIH, MPOIEKUBAIIH,
GWIBTPAT NEHTPUPYTUPOBAIH U YAAISIIN HaJoca-
IOYHYIO KuakocTh. K ocamky moGaBmsua 3-5 mi
peaktuBa ®omua m 40 MKJI KOHIEHTPHPOBAHHOM
COJISTHOM KHUCIIOTBI, BCTPSIXUBAJIU B TeueHue 15 MuH
u neHTpudyruposainu npu 3 000 o6/MuH B TeueHMe
5 mun. Cobupau cyriepHaTaHT U 100aBIsu /s ot
ero oovema 50 MM xmopuaa kanpuus. Llentpudy-
TUPOBAJIH, KaK OIMHMCAHO BBIIIE; BEPXHIOO a3y yaa-



JISLTU, HIDKHIOIO BBITTAPUBAIIM U CYXOU OCTATOK pas-
BOMWIM Karwiel peaktnBa Doiua; HAHOCHIM Ha
XpoMaTorpa(uuecKyro INTAaCTUHKY. DpaKIIOHUPO-
BaHue (PochOTUIMIIOB MPOBOIUIN B XpOMAaTOTrpa-
(uueckux kKamepax B cMecH XJopodopMm-Mera-
HOJI-JIeIsTHasl YKCYyCHasl Kucinota—Boaa (60:25:1:3),
HEUTpaIbHBIX JUIIHUIOB — B CUCTEME FeKCaH-IUITHU-
JIOBBIN 3(UP-METAHOJ-JICASTHAST YKCYCHAsI KUCIOTa
(90:20:3:2). ITocye BBICYIIMBAHUS INTACTHH UX OKpa-
muBaiu 10% pactBopom hochopHOMOIINOICHOBOM
KHUCIIOTBI B 3TAHOJIE IIyTeM Pa3OpbI3TUBAHUS U3 ITy-
JIbBEpU3ATOPA C IMTOCIIEAYIONTUM ITPOTPEBAHUEM TIPH
100°C B teuenune 5 muH. KonmuuectBennyio oOpa-
OOTKY XpOMaTOrpaMM OCYILECTBIISUIUA ITPU TOMOIIU
KOMIIBIOTEPHBIX MPUIIOKEHUH.

OrnpeneneHre KOHIECHTPAMH  (MKM/YT ymm05)
MJIA nipoBojniu B Tecte ¢ 0,8% THOOapOUTYypOBOIA
KHUCIOTOM 1Mo 00pa30BaHMIO OKPAIIEHHOI'O KOMII-
neKca, comepskariero 1 momekyiry MA u 2 MoJiexy-
JIbl KUCJIOTHI € MOCIENYIOIINM KOJIOPUMETPUPOBa-
HHEM IIpH JUTUHE BOJIHBI 532 HM [7].

Cratuctudeckyto o0paboTKy pe3yiabTaToB OCYy-
mecTBIsIM coriiacHo U-kputeputo MaHHa—YUTHU.
CTaTUCTUYECKN 3HAYMMBIMU CUUTATIM Pa3IHuns
pu p<0,05 [10].

PesynbTaTsl. Bo3aeiicTBre Ha BEIIECTBO FOJIOB-
HOT'O MO3ra KHUCIOPOJBO3AYIIHONW CMECHIO KaK in
Vvivo, Tak M in vitro (Tadi. 1) MpuBOAWIIO B IMHAMUKE
IKCIIEPUMEHTA K CTATUCTHUCCKU 3HAUMMOMY Hapac-
TAHUIO B TKAHU YPOBHSI MaJIOHOBOTO AUANIBACIUIA,
MPOAYKTA TEPEKUCHOTO OKHUCICHHUS JUIUIOB
(ITOJI) memOpaH, YCKOPSIOILIEro CTapeHUe KIETOK,
TOYHO OTPaKAIOIIET0 MHTEHCHBHOCTH IpoIlecca B
HU30JIMPOBAHHBIX cucteMax [3]. I3BecTHO, 4TO CBET
Y TIOBBIIICHUE KOHIIEHTPALIMH KICIOPO/Ia YCHUIIHBA-
1ot okucienue pochonumnunos [8]. [Tpu sTom ypo-
BeHb MJIA yBenmuuuBascs Kak B UTOIIA3MATHIC-
CKOIf MeMOpaHe, TaKk ¥ BHYTPH KIJIETKH, TTO-BHINMO-
My, BCIEACTBHE OOYCIIOBIICHHOTO CTPECCOM MHTEH-
CHUBHOT'O OKHCJICHHS M HAOyXaHUsI JIMITHIHBIX CJIOCB
KJIETOUHBIX OPTaHeIUI, TPEkKIe BCErO MUTOXOHIPHI
[14].
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ITockonbKy TKaHb MoO3ra, OCOOGHHO Oorartas
dochomummmmamu [8], KyapTHBUpOBanack B obe-
HEHHOW KyJbTypajbHOW cpeie 0e3 aHTHOKCHIaH-
TOB M MAKPOIPTOB, MOXKHO IPEIIOJIaTaTh, UTO IPO-
IPECCUPOBAHUE MEPEKUCHOTO OKUCIICHUS JTUIHIOB
HWMeEET B CUCTEME i1 Vitro HEOOPATUMBIN XapakTep U
3aKOHYUTCS B KOHEYHOM HTOT€ THOETBIO0 KIIETOK
[37] myTeM anonTo3a 160, UTO OOJIeE BEPOSTHO IS
BBIOPAaHHBIX JKCIIEPUMEHTAIbHBIX YCIOBHUMH, TIO-
cpenctBoM Hekposa [36].  Tak, ymeHbleHue (B
1,5-2,5 pasza; Pu<0,05) conepsxanust hochaTuamig-
HOBWUTOJIA B TUHAMUKE KyJTbTUBHPOBAHUS (TAOII. 2)
MOJKET OBITB CBA3aHO C IIPSIMOM ¥ OITOCPETOBAHHON
yepe3 obOpazoBaHme WHO3UTTpUdochaTa aKTUBa-
nuei ¢pepMeHToB ((hochaTUAMITNHOZUTO- 3-KHUHA-
3a, mpoTenHkuHa3za C), yqacTBYIOIUX Mpu HeOIa-
TONPUSATHBIX YCIOBHSX B peajM3allii KIETOYHOH
cMmeptH [25]. O merpamaruu MeMOpaH CBHIETEILCT-
BOBAJIO TaK)Ke YBEeJIUYEHHE CoJiepKaHus Jm30doc-
(hoIMIUIOB € MOCTOSIHHON CKOPOCThIO okoio 0,24
r/n B uac (puc. 1). [Ipu 3T70M B Ka bl TOCIIEAYIO-
I CPOK BEIMYMHBI ITOKA3aTeNsI CTATHCTUYECKHU
3HAYMMO TPEBBIMIAJ TPEIBIIYIINe 3HAUCHUSI (Ta0I.
2).

JIuzodochomumuasl — Merabonmutsl (ochomm-
MMUI0B, oOpa3yromuecs: pu akTuBauu (hochoiu-
rma3, B OOJIBIIUX KOHIIEHTPAIUAX BEChbMa TOKCHUHBI
IUIST KIIETOYHBIX MeMOpaH [5, 8]. B Hammx skcnepu-
MeHTax cybcTtpatoM obpaszoBaHuUs JH30GoCcdoIu-
MMHUJI0B MOTJIU OBITh (hOCcHaTUAMITMHOZUTOII, B MCHbB-
el crerieHu pocdaTraIICepuH(XOINH) U CPUHTO-
MuenvH (Tada. 2). B HopMme cylecTByeT acuMMeT-
YIS PACIIOJIOKCHUS (PPAKIIHIA TUITUIOB B HAPYKHOM
U BHYTPEHHEM CJIOSIX KJICTOYHBIX MEMOpaH, UMEr0-
mast BaXKHOE 3HAUCHUE TSI MX QYHKIIMOHUPOBAHUS.
DochaTUaANIX0IUH U COUHT OMHEITHH JIOKAJIU3YIOT-
Csl IPEUMYIIIECTBEHHO B HAPY)KHOM JIUITHTHOM CJIO€;
dochartnaunsTanonamut, GochaTUAWICEPUH U
dbochatummmmHO3UTONI — BO BHyTpeHHeM. Comep-
KaHKMe XOJIECTEPOJia YBEIIMYMBACTCS MO0 HAIpaBJie-
HUIO K HApY>KHOW CTOpPOHE ITMTOILIA3MAaTHUYECKOM
MeMOpansl [1, 8, 13, 19]. TToaTomy 3acdukcupoBaH-
HOE MaJIcHue ypoBHEH (HOCHOIUTTUIOB B COUCTAHUH

Tabmuna 1

Copnep:xanue (MKM/4r) MaJIOHOBOTO JUAJIb/IETN/Ia B MO3rOBOIi TKaHM MbIIIEli, O/IBeprieiics BO3/1eiicTBHIO

KCeHOH-KHCJIOPO/IHOW cMecH in vivo W in vitro, X

Bpewms CyIepHaTaHThI CPE30B OJIOBHOIO MO3Ta T"oMoreHaTbl MO3rOBOM TKaHU
UCCIICAOBARNS, 1 Ppynbt BosseitcTaue BoseiicTaue BoseiicTeue BosseitcTaue
in vivo in vitro, x1073 in vivo in vitro, 1073
0 KonTtpoas 0,700 38 0,433 110
Kcenon 1,367 0,5* 0,944 * 54
1 Konrposb 1,633 # 2# 2,722 # 160
Kcenon 2,444 140 *# 1,833 * 142 #
3 Konrpoib 1,956 # 140 # 3,189 # 270
Kcenon 1,944 70 *# 3,400 # 174 *#

[Mpumeuanne. KoHTpob — BO3AEHCTBHE KUCIOPOABO3MAYIIHOW CMECH.

(Pu<0,05) ¢ Toukoii 0; * — ¢ kKoHTpoJsIeM, cornacHo U-kputeputo MaHHA—YUTHU.
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Tabmmma 2
Copnep:xanue (/1) HeHTPATLHBIX JHNKAOB H (ocGOTHNNIOB B MO3roBOif TKAHH MbIIIIeil B Pa3THYHbIE CPOKU !
nocJie BO3/1eliCTBHS KCeHOH-KHUCI0POoaAHOIl cMecH, X
Bpems I'pymmer | JIuzodocdo- Cdunro- DochaTuamisl Xomnecrepun | Tpurimie-
HCCIICOOBAHUA, JIMITU b MUECJIIUH MHO3UTOIL XoInmH DTAHOIAMUH pUabI
1 (cepun)
0 Konrpoib 0,238 0,329 0,637 0,330 0,430 2,220 1,260
Kcenon 0,560 * 0,360 0,700 0,300 0,180 2,430 1,215
1 Konrpoib 0,688 # 0,343 0,270 # 0,274 0,535 2,420 1,103
Kcenon 0,323 *# 0,231# 0,346 # 0,470* 0,375 # 2,700 1,497
3 KonTpoib 0,990 # 0,250 0,427 # 0,220 0,470 1,900 1,320
Kcenon 0,775 *# 0,195# 0,354 # 0,655%# 0,850 *# 3,037 * 1,490

ITpumeuanue. KOHTposIb — BO3IEHCTBUE KUCIOPOABO3AYIIHON CMECH.

#_ OTMCYCHBI JOCTOBCPHBIC PA3JININA

(Pu<0,05) ¢ Toukoii 0; * — ¢ koHTpOsIEM, coriacHo U-kputepuro MaHHA—YUTHH.
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Puc. 1. YpoBHu pochatuauniTanogamuna (A) u -
3odochomumunos (b) B Mo3rosoit Tkanu Meim BALB/c
B pa3jIMYHbIe CPOKH MOCIIE BO3ACUCTBUS KCEHOH-KUCIIO-
poIHOM cMecH

C BBICOKOH KOHIleHTpaieit MJIA B TkaHU Mo3ra
MOTJIO OBITh MAPKEPOM aKTHBHOI'O ABYCTOPOHHETO
OKHCIIEHHUSI JIUIIUI0B MeMOpaH, IPEUMYIIECTBEHHO
BHYTPEHHEI'O CIIOsl,  BBI3BIBAIOIICTO HAPYyIICHUS
(byHKIMH KJIETKH B 11e510M [2, 16].

H3Bectno, yto npu ycuienun [1OJI kierka 3a-
IIUIAETCS YBEJIMYEHUEM CHHTEe3a W PEeCUHTe3a
(bpaxkImii JTUIHIOB M XOJIECTEPUHA, TTOBBIIIAIOITUX
MUKPOBSI3KOCTh MeMOpaH [11]. OnHako KOHIIEeHTpa-
ST XOJIeCTepHHA B MeMOpaHax MpH IPOAyBaHUU
KUCIIOPOJIBO3AYIITHONH CMECH CTATUCTUUECKH HE Me-
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Puc. 2. Conepxanne dpochaTuaniaxonrHa (cepuHa)
(A) n xonecrepuna (b) B MO3roBOil TKaHU MbILIEH
BALB/c B paznuuHble CPOKH ITOCIIE BO3IACHCTBUS Kce-
HOH-KHUCIIOPOAHOM cMecu

HSJTACh B IMHAMUKE dKCIIepUMeHTa (Tad. 2, puc. 2),
YTO MPU BBICOKOM ypoBHe M/IA MOXKeT TOBOPUTH
00 yBEIMUYEHUU MPOHUIIAEMOCTU MEMOpaH KIIETOK
[17], mpuBomsIemM K WX JU3UCY B KyabType [13].
[To-BuguMOMy, UCIIONIB30BAHHBIE B PAOOTE IKCTpe-
MaJbHBIE (PaKTOPBHI MPEBLIIIAIA KOMIICHCATOPHBIE
BO3MOKHOCTH KJIETOK MO3Ta.

[Mpsimoe BO3mEHCTBHME KCEHOHA HA HEPBHYIO
TKaHb B CUCTEME i1 Vifro BbI3bIBAIIO CHIDKEHUE YPOB-
g MJA (tab6mn. 1). [IpoTtekTopHOE neiicTBrIE HHEP-
THOI'O ra3a IpU UCCIETOBAHUM T'OMOICHATOB MO3-



rOBOM TKAaHU HOCWJIO JUIUTEIbHBIN XapakTep ¢ J0-
CTH)KEHUEM CTATUCTHYUCCKUX pa3INunil uepes 3 uaca
TocJjie Bo3aecTBUs. BeposaTHO, KCEHOH cTaOuIn3u-
pyeT BHYTPUKIIETOUHBIE ITPOIIECCHI BCIICICTBUE TH-
M10JIb-UTIOIFHOTO B3AUMOICHCTBHUS C MOJICKYJIAMHI
CBOOOJIHON BOJABI U 0OPA30BAHUSI KOHIJTIOMEPATOB
(MUKPOKPUCTAIIOB KJIATPATHOTO THIIA), TPUBOISI-
IIUX K CHIDKCHUIO €€ TIOIBIDKHOCTH. Ha ypoBHe Hell-
poHa, coctosiniero Ha 78% u3 Boabl ¥ Ha 12% u3 1u-
MMUI0B, 3TO MPUBOIUT K CTAOMIM3aMKH MeMOpaH,
COTIPOBOKIAIOICICS OIIOKMPOBAHUEM MOHHBIX Ka-
HAJIOB, CHIDKCHHEM HX 3JICKTPOIIPOBOTHOCTH U BO3-
Oynumoctu [4, 6].

B T0 ke BpeMst 00yCITOBIIEHHASI KCEHOHOM PEry-
sl KoHeHTpauuu MJIA B cyniepHaTaHTax cpe-
30B TOJIOBHOT'O MO3ra MMejla HEOJTHO3HAYHBIA Xa-
paxtep (Tabmn. 1). Ha ¢oHe 3HaUnTEIBHOTO CHMIKE-
HUs ypoBHs cyocrparta (Touku 0 u 3 waca) uepes 2
yaca Mocje MPOAYBAHMSI MHKYOAIIMOHHOW CpEeIbl
KCEHOH-KUCIIOPOJHOW CMEChIO HAOTIOHancs oBep-
YT C ABYKPATHBIM YBEIMUEHHEM IOKa3aTems IO
cpaBHeHuio ¢ koHTposieM (Pu<0,05). YBenuuenue
MJIA B MEXKIETOUHOM IPOCTPAHCTBE SIBISIETCS
MapKepOM OKHUCIIEHUS HAPYKHOTO JTUITHIHOTO CIIOS
U MOXET OBITh CBSI3aHO KaK C HEHpOHAMH, TaK U
IPYTUMHU  KJIETKaMU, TTPUCYTCTBYIOITUMH B CPE3ax
rojoBHOro mosra. 1o kpalineit Mepe 3HaUUTETbHOE
xomuuectBO MJIA B WMHKYOAIIMOHHOW >KUIKOCTH
NP KCEHOHOBOM HapKo3e in vivo (Tadi. 1, Touku 0 u
1 gac), yBenumumBaromeM MO3TOBOM KPOBOTOK [28],
YACTUYHO MOKET OBITh OOYCIOBJIEHO OKHUCIEHUEM
MeMOpaH KJIETOK KPOBHU.

KpaTkoBpeMeHHOE U MOIIHOE MOBBILIECHUE CO-
nepxkanuss MJIA B MHKYOAIIMOHHOM JKUIKOCTH in
Vitro O3BOJISIET CUNTATh HauboJjee BEPOSITHOU ero
MPUYINHON “pecIupaTOpHBIA B3PBIB” HEUTpOhU-
JIOB, KJIETOK CHCTEMbl MOHOHYKJIEAPHBIX (aroiu-
TOB (MOHOLIUTOB/MaKpOo(}aroB, MUKPOTIHATHHBIX
ky1etok) [12], oOycmoBIeHHbI KUCIOPOJIOM U BO3-
HUKAIONIUH, MO-BUANMOMY, B PE3yJIbTAaTe CHSITHS
OIIOKUPYIOLIETO BIMSHUS KCEHOHA IOCTIE €ro ecre-
CTBEHHOTO YAAJICHUS U3 KYIbTYPBL. DTO COIPOBOXK-
JlaeTcsl MPOAYKIMEe CBOOOIHBIX paauKajIoB, Mepe-
KHUCEH U OKUCH a30Ta B MEXKKJICTOUHOE ITPOCTPAHCT-
BO [24], CTUMYJIMPYIOIIUX TIEPEKUCHOE Pa3pyIIeHHE
MeMOpaH HEPBHBIX U IPYTUX TUIOB KICTOK.

C apyroii CTOpoHBbI, cpa3y Mocjae BO3IEHCTBUS
KCEHOH-KHUCIIOPOJIHOM cMecH in vivo (Touka () oTMme-
4aJ0Ch HEMPOAOJKUTEIbHOE OBBIILIEHHUE (ITO CPaB-
HEHUIO C KUCIIOPOABO3AYIIHOW CMECHIO) KOHIICHT-
panuu nmuzodochonunuaos B MeMOpaHax (Ha 135%,
Pu<0,05) u mpoaykra ITOJI B roMmorenare TkaHei
mo3ra (Ha 118%; Pu<0,05) (ta6i. 1, 2).

XoTs Ha yPOBHE MAKPOOPTAHU3MA HE BHISIBJICHBI
no6ounble 3G ¢GeKTh KceHoHa [18], Ha KIeTOYHOM
YPOBHE, ITO-BUIUMOMY, CYIIIECTBYET IIEPUO ITOCIIe-
JIEVICTBUSI, CBSI3AHHBIN C €0 OTMEHOW U COMPOBOXK-
JAOIINICS KPATKOBPEMEHHBIM YCHIIEHUEM CBOOOI-
HOpPaIUKaJIBHBIX ITpoIieccoB. Tak, HEKOTOpOE maie-
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HUe cofiepkanus GpochaTuaumdTaHoIaMuHa (TaoI.
2) MOTJI0 OBITh OOYCIIOBIIEHO aKTHBaIuei docdo-
munasbl D, oOHapyXeHHOH B pacTBOpUMOH (pak-
LUY ¥ MUKPOCOMAX MO3TOBBIX KIIETOK M PACIICTIIS-
ol1Iel cyoCcTpaT ¢ OT/Ie/IeHUeM 3TaHOoIaMUHA [8] Kak
HUCTOYHHKA okcua a3zota [39]. B cucreme in vivo oT-
MeHa KCCHOHA, SBIISIONIIETOCS aAHTAarOHUCTOM
NMDA (N-methyl-D-aspartate)-penentopos [21],
MOXET PeaIM30BAThCS UX CEHCHUTH3AIMEH K cyOCT-
pataM (riayTtamar, acrapTar), TMIIepaKTUBalUen C
VBEITMUCHUEM KOHIIGHTPAIIMA BHYTPHUKIETOYHOTO
MecceHkepa (okcuaa azora, NO), 3amycKaroero
ITOJI camocTOATENTbHO U COBMECTHO C aKTUBHBIMU
dhopMamu kuciopoa (depe3 oOpazoBaHUE MEPOK-
cuantputa ONOO") [24, 26, 35].

NMDA-pernentopsl pacroiaralorcs Ha MeMO-
paHe HEeMpPOHOB, MUKPOTJIMAJIbHBIX KJIETOK, HEH-
TpOo(UIOB U MOHOIIUTOB/Makpodaros [24], mo3to-
my ITOJI 6yaer mpoTekaTh Kak BHYTPH, TaK U CHa-
PYXXHU JIUIIIHOTO OWMCIOS 3a CUYET MPSMBIX U OITO-
CPEIOBAHHBIX Uepe3 MUKPOOKPYkeHHEe 3(h(HEeKTOB.

B 10 ke BpeMs KpaTKOBPEMEHHOCTD YCHIICHUS
ITOJI nocrne BO3ASHCTBUS KCEHOHA U KUCIIOPO/Ia, B
OTJIMYHNE OT KUCITOPOIBO3AYIITHON CMECH, TOBOPHT O
CIIOCOOHOCTH MO3TOBBIX KJIETOK aIalTUPOBATHCS K
3KCTpeMallbHbIM yciaoBusM. Yepe3 3 uyaca mocie
MIPSIMOTO U OMOCPEIOBAHHOI'O BO3JIEHCTBUS KCEHO-
Ha Ha TOJIOBHOU Mo3r ypoBHU MJIA 1ubo mocro-
BEPHO CHIDKEHBI, THOO0 HE OTIMYAIOTCS OT KOHTPO-
JIEHOTO YPOBHS (Ta0. 1); CKOPOCTH IPUPOCTA JIN30-
thochonmunuaos cocrasmnsger 40% TaKOBOM B KOHT-
poite (puc. 1). Ilpu 3TOM KJIETKH TTOCTIE OTMEHBI KCe-
HOHaA aJIeKBaTHO pearupoBaiin Ha ycwuieHue [10J1
MIOBBIIIICHUEM B JIUIATHOM OWCIO€ COMEpIKaHMs
ochatnauncepuna(xonuna), dochaTHAMIITAHO-
JTAMWHA U XoJlecTepuHa (puc. 1, 2), 9T0 coXpaHseT
YIOPSIOYEHHOCTh COCTaBa JIMIHUIOB, HEOOXOIu-
MYIO TSI paIlOHAIBHOTO (hYHKITMOHUPOBAHUS KJTe-
TOK, JJa’ke B 0O AHEHHOH KyJIbTYpaIbHOI cperie.

IMonoOHBII “amanToreHHbIN” 3PGEKT KCeHOHA
Ha KJIETOYHOM YpOBHE 0a3upyercsi, BEpOSITHO, HA
TOJICPAHTHOU (THTOOMOTHUYECKOI) CTpATEruH aarl-
tauu [9] Kk crpeccy (ronogaHue KIeTOK+TUMIEPOK-
cureHaius), ycunuatoriemy mpotueccel [TOJI [14].
DTO MOXKET JIe)KaTh B OCHOBE BBISIBJICHHBIX y O51aro-
POJHOIO Tra3a paguoNpOTEKTOPHBIX CBOMCTB [15],
CIIOCOOHOCTH OTpaHUYMBATH MH(PAPKT MUOKapaa
[31] m peakmuto cTpecca CoO CTOPOHBI IPYTUX CUCTEM
JKu3HeoOecrieueHus vejioBeka [38].

JobaBrneHne aHTHOKCHAAHTOB B MPO(UIAKTH-
YECKOM U TEPATIEBTUUYECKOM PEKUMAX MOXKET HUBE-
JTUPOBATH CBOOOTHOPATUKATILHEIE POIIECCHI, AKTH-
BUPYIOIIUECS [TOCIIE OTMEHBI KCEHOHA, U, TAKUM 00-
pa3oM, ONTHUMHU3UPOBATH KCEHOHOBYIO TEPAIUIO U
aHectes3uio. /laxxe B TOM ciyyae, eclid MOBBILLICHHUE
ypoBHS (pochaTuauiaceprHa, o0yCIOBIEHHOE Kce-
HOHOM, peajn3yercs Ha HapyKHOU CTOpOHE LIUTO-
IJIa3MaTHIECKO MEMOpPaHBI, UTO SBIISIETCSI OMOXU-
MHMUYECKMM MapkepoM aronrosa [19, 33], ans Tka-
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HEeHl, HAXOIAUINXCS B JKCTPEMATIbHBIX YCIOBUSX,
TMaHHYIO (opMy THOETH KIIETOK MOKHO CUHTATh I10-
3UTHUBHOH IO CPABHEHUIO C HEKPO30M, TaK KaK OHA
HE COIMPOBOXIACTCS HHTEHCHBHBIM BOCITAJICHUEM U
reHepaiausaiueit mpoiecca [22, 32].

BuiBoapl. [Ipsimoe elicTBHE KCEHOHA HA KIIETKU
MO3TOBO TKaHU TOPMO3UT cKopocTh [10JI B skcT-
pPEMaTBbHBIX YCIIOBUSX KU3HEACITCILHOCTH.
—OFMeHa KCCHOH-KUCTIOPOIHON CMECH MPUBOIUT
K KPaTKOBPEMEHHOMY ycuiieHHto npoieccos I[TOJI.
DOpaTumas nerpajgaius JUMUIHOTO OUCIOS MeMO
paH KJIETOK MO3ra MOXKET PeaIM30BAThCS HA BHY
PUKIETOYHOM U BHEKJIETOYHOM YPOBHSIX IIOCPE/IC
BOM TIPSIMOTO BO3ACUCTBUSI KUCIIOPOIA, a
dbochonunas u xXapakTepu3yeTcs, IMO-BHIUMOMY,
YCUJICHHEM MPOAYKIIMH CBOOOTHBIX PaTUKAIOB He-
pe3 IUTraHI-pelenTOPHbIC B3aUMOACHCTBUS, KIIETKI
MHUKPOOKPYKECHHSI I UMMYHHOTO Ha/130pa.

KceHnoH crnocoOCTByeT afantaiiy KJICTOK MO3Ta
K HEOIArONpUSTHBIM YCIOBHSAM JKU3HEICSITEITHHO-
CTH.

B nensx mpemoTBparieHus moOoYHbIX 3P hekToB
KCEHOHOBASI TepaIus U aHECTe3Us TPEOYIOT Mpodu-
JTAKTUYECKOTO U TEPAINeBTUYECKOTO IMPUMCHCHIS
AHTUOKCUJAHTHBIX (hapMaKOIOTUYECKUX ITpenapa-
TOB.

UccnenoBanus mnojyiepxkanbl TOMCKUM pe-
THOHAJBHBIM HEKOMMEPUYECKUM  (POHJIOM
“Cubupsp 6e3 HapKoTHKOB U Oose3nelt. Ho-
BBIC MEIULIMHCKHUE TEXHOJIOTHHU .
Braromapum 3a coaeicTBHeE.

XENON EFFECT ON COMPOSITION AND
PEROXIDATION OF LIPIDS IN MICE BRAIN

I.A. Khlusov, S.A. Naumov, V.Yu. Serebrov,
B.A. Loktyushina

The Xenon (Xe) anesthetic properties have been known
since 1946 and its first using in anesthesiology fixed in 1951.
Nevertheless the mechanisms of Xe anesthetic influence are
not clear still. In this study a state and spectrum of lipids in
brain tissue affected by Xe in vitro and in vivo have been stu-
died on BALB/c male mice. The Xe direct effect on brain was
found to block the rate of lipid peroxidation (LPO) under
extreme conditions of cell life activity (poor cultural medi-
um). Thus Xe promotes the brain cells adaptation to the
stress factor. However the Xe-oxygen mixture (70:30) aboli-
tion led to short- term acceleration of LPO processes. For all
this reversible degradation of brain cells membranes lipid bi-
layer is apparently realized on intracellular and extracellular
levels by means of direct action of oxygen, phospholipase ac-
tivity and is characterized by enhancing production of free
radicals through ligand-receptor interactions, microenvi-
ronment, and immune cells. To prevent theis effects Xe the-
rapy and anesthesia are in need of prophylactic and therape-
utic employment of antioxidant pharmacological drugs.
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