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B HacTosiiee BpeMsi IMPOKO U3BECTHO, UYTO KJIIOUEBBIM (DAaKTOPOM B Pa3BUTUU MHO-
IMX HEBPOJIOTMYECKUX MATOJOTUI U HeMpoJereHepaTUBHbBIX 3a00JeBaHUIA SIBIISIETCS
HeiipoBocHaneHue. JIMHaMuKa pa3BUTUS U TTPOAOKUTEIbHOCTh HEPOBOCTAIUTE b~
HBIX PEaKILUil SIBISIOTCS KPUTUUYECKUMU acleKTaMyu B IOHMMaHUK 3aKOHOMEPHOCTEM
dopmupoBanus prznonornuecKux, OUOXMMUYECKUX U TTOBEAECHUYECKUX MOCIENCTBUI
pa3IMYHBIX HEBPOJIOTMYECKMX HapylleHui. Bo MHOrMX paGoTax IMpoLecc pa3sBUTHUS
HepoBOCIaJIieHUsT, a TaKXKe ITMajbHasl peaklMsl U3ydaloTcsl MPU SKCIIePUMEHTATb-
HOM CHUCTEMHOM BOCHaJIeHUH. [IeTalbHO MCCIIEAYEeTCSl BIUSIHUE OCTPOrO CUCTEMHOIO
BOCHAJIEHUsI HA COCTOSIHME MUKPOTJIMOLIUTOB FOJIOBHOTO MO3ra, B TO BPEMST KAK MUK-
pOIIvsI CIMHHOTO MO3ra M3ydaeTcsi B MeHbllei crerneHu. Llenb HacTosero uceieno-
BaHMUSI COCTOSIJIa B OLIEHKE TomorpacuyecKux U BPpEeMEHHbIX 0COOEHHOCTe Mopdo-
(bYHKLIMOHAIBLHBIX U3MEHEHU KJIETOK MUKPOIJIMU CITMHHOTO MO3ra KPbIC MPU 9KCIIe-
pumeHTaabHOM JITIC-UHAYIIMPOBAHHOM CUCTEMHOM BOCIAJIEHUU. YCTaHOBJIEHO, YTO
Ha paHHUX 3Talax HelpoBocnaaeHus (depes3 24 4 nociie BBeaeHus JITIC) npoucxoaut
aKTUBALMsI MUKPOIIMOILMTOB B BEHTPAJbHOM G€JIOM M BEHTPAJIbHOM CEPOM BEIIECTBE
CIMHHOTO Mo3ra. [Ipy 3TOM MUKPOIJIMOLUTHI JOPCATbHON YACTH CIIMHHOTO MO3ra He
MPOSIBJISIIOT MOPMOJOrMUECKUX MPU3HAKOB akTUBaluK. OTMEUEHO yBeJIMUYEeHUE TIJI0T-
HOCTH TIOIYJISIIUY MUKPOIJIMOLIMTOB B BEHTPAJIbHOM KaHAaTHKE CIIMHHOTO MO3ra, Iie
TaK>Ke BbISIBJICHBI CKOIUJICHUSI (arperatbl) peaKTHBHbBIX MUKPOTJIMOLIMTOB.
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DOI: 10.31857/S0869813923070063, EDN: XMINUF

BBEAEHUE

CoBpeMeHHbIE UCCIIENOBaHMSI YKA3bIBAIOT HA TO, YTO KJIFOYEBBIM (haKTOPOM B pa3BU-
TUU MHOTUX HEBPOJIOTMYECKUX TTATOJIOTU1 U HEPOIeTeHEPATUBHBIX 3a00JIEBAaHU A SIBJISI-
etcs1 HelipoBocnaneHue [1—3]. HelipoBocnanieHue npeacTaBisieT cOO0M MpoLecc aKTH-
BallMM BpoxAaeHHOI MMMYyHHOU cucteMbl LIHC 1 xapakTepusyeTcss MHOXECTBOM KJie-
TOYHBIX U MOJICKYJISIDHBIX U3MEHEHU I B HEPBHOM TKaHM, OIIOCPEI0BAHHBIX ITPOIYKIIUEH
ILIUTOKMHOB U XEMOKMHOB. DTH MeauaTOpbl MPOAYLUpPYIOTCs pe3uneHTHoi rueit [IHC
(MUKpoOrUeil U aCTpOLIUTAMM), SHAOTETNAIBHBIMU KJIETKAMU U TepucepuIecKUMU UM-
MyHHBIMU KJIeTKamu [4]. [Ipo1iecc HelipoBocnajieHusI BKIIIOYAET B Ce0sl aKTUBALIAIO TJIH -
aJIbHBIX KJIETOK, BBICBOOOXIEHUE MU MPO- U MPOTUBOBOCITAIMTEIBHBIX MOJIEKYJT, TPO-
MYKIIAIO aKTUBHBIX (hOpM KUCIOpOIa U, HEPEIKO, MUTpALIMIO TTepudepruIecKux JeiKko-
mutoB B [IHC. B 3HauuTenbHOIT Mepe HelipoBOCITaJieHMe HOCUT 3alllATHBIN XapakTep,
OJTHAKO TPU JUIMTEJILHOM TEYEHUU U PAa3BUTHUM YpE3MEPHOIT aKTMBHOCTHU Mpoliecca Mpo-
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MCXOIIUT HapyllIeHUEe CTPYKTYPHOI1 U (DyHKIIMOHAJIBHOM CBA3U KJIETOK B HEPBHOI cUcTEME,
YTO BelET K MOBPEXIECHUIO reMaTosHIledannyeckoro 6apbepa. HelipoBocnanurenbHble
peakiiMy MPUBOST K HelponereHepalum, a HeiipoaereHepalusi yCUJInBaeT MPOsIBJICHUS
HevipoBocraieHust B LIHC [5]. ITokazaHo, 4TO yMeHBIIEHHE aKTUBHOCTU IPOIIECCOB
HelpoBOCTIAJICHUST CHIKAET TSKECTh HEBPOJIOTMUYECKUX U HepoaereHepaTUBHBIX 3a00-
JIEBaHUI, B OOJIBIIMHCTBE CIyJaeB yaydiias ux ucxoxn [6—10].

ImrnonuTel — camas MHOTOYMCIeHHas KietodHas nomnyisust [IIHC — ocymectBisieT
KOHTPOJIb TOMEOCTa3a HEPBHOM TKaHU, 00eCITeYnBaeT UMMYHHBIE PEaKIIMU U TEUCTBYET
Kak mepBasi JMHUS 3aiuThl mpu noBpexaeHusx [LITHC. KitouyeByto posib B orocpenoBa-
HUM HEMPOBOCTIAIIMTENbHBIX PeaKIIMii UTpaeT MUKPOIJIMS, TIpencTaBsIonias coooil oc-
HOBHYIO TTOMYJISIIMI0 UMMYHHBIX KJIETOK B TOJJOBHOM M CITMHHOM Mo3Te [4]. YuurtbiBast
pa3HooOpa3ue QYHKINH MUKPOIJIUU U €€ CITOCOOHOCTh OKa3bIBaTh MPOTUBOIIOJIOXHbBIE
3¢ deKTHI Ha pa3BUTHE BOCHAIUTEIBHBIX ITporeccoB B IIHC, monnMmaHmne nmpoucxoxmie-
HUsI, PETYJISIIMU U pa3HOOOpa3usi peaKTUBHBIX U3MEHEHU MUKPOTJIIMOIIUTOB SIBJISIETCSI
HEOOXOOMMBIM TSI pa3pabOTKM METONOB MOMYJISIIIMU HEHPOBOCTIAUTEIbHBIX MTPOIIEC-
coB. [ yctaHOBIeHUST TATODU3NOTOTUUECKUX MEXaHU3MOB, JieXKallluX B OCHOBE Heii-
polereHepaTUBHbIX 3a00JIeBaHUii, U CO3aHUs MpernaparoB ISl JieueHus 3abojieBaHUit
HEPBHOU CHUCTEMbI, pa3padaThIBAIOTCS COOTBETCTBYIOIIME MOMIEIU I MCCIeTOBaHUit
HelipoBocmajieHus1. B HacTosie BpeMst U M3y4eHUs Pa3IMIHBIX ITAllOB Pa3BUTUS
HelpoBOCTIaJICHUST B OKCITIEPUMEHTAIBHBIX YCIOBUSIX MCITONB3YIOT Moaenb JITIC-uHmy-
LUPOBAHHOIO cucTeMHOro BocrajieHus: [11—13]. Boibliioe KOJAMYECTBO MCCAEeI0OBaHUI
TMOCBSIILIEHO aHAJIM3Y MPOLECCOB aKTUBALIMM U PEaKTUBHbBIX U3MEHEHUI acTPOLIMTOB U
MUKPOIJIMHU FOJIOBHOTO Mo3ra npu rapeHTepaibHoM BBeaeHuM JITIC. PeakTuBHBIE U3Me-
HEHUS DIMOLIMTOB CIMHHOTO MO3Ta MMPY CUCTEMHOM BOCIaJIeHUU U3y4eHbI (pparMeHTap-
HO [14—16]. OueBUOHO, YTO NIyOOKOE MOHMMAHME MEXaHMU3MOB U BPEMEHHBIX 0COOEH-
HOCTeil U3MEHEHMST aKTUBHOCTH MUKPOTIJINH, TIPOMCXOISIIMX Ha pa3HbIX 3Tarnax Heiipo-
BOCIIaJIEHUsI, MOXET MPOJIUTDh CBET Ha AeTaJIM MaToTeHe3a HelipoaereHepaluy CIIMHHOTO
MO3ra 1 MpUBECTU K OoJiee 1ieJieHaNpaBIeHHO UMMYHOMOYJIUpYIoliieit Tepanuu, 3¢h-
(EeKTUBHOI TTPU MAaTOJIOTUX CIMHHOTO MO3ra.

Ilenb HacTOSAIIETO MCCAEAOBAHUSI COCTOSIIa B OLIEHKE TomorpaduueckKux U BpeMeH-
HbIX 0COOEHHOCTEM MOP(HOPYHKIMOHAIBHBIX U3BMEHEHU I KJIETOK MUKPOTJIUU CTUMHHOTO
Mogara Tpu 3kcrepuMmeHTanbHoM JITIC-uHIyuMpOBaHHOM CUCTEMHOM BOCITaJICHUU.

METOAbI MCCIIEJOBAHUA

Hacrosimee ncciemoBaHne BBITIONIHEHO Ha KpbIcax-camiuax Bucrap (n = 14). Ilon-
ONBITHBIM XUBOTHBIM (1 = 7) BBomwmiu umoromcaxapun (JITIC) E. coli (055:B5; Sigma)
BHYTPHOPIOIIMHHO B 103¢ 2 MI/KT. 2KUBOTHBIM KOHTPOJIbHOM I'pyInbl (1 = 7) BHYTpU-
OpIOLIMHHO BBOIWIN (DU3MOJOTMUECKUII pacTBOPp B COOTBETCTBYIOIEM oObeme. s
MOATBEPKACHUS HAJTMUUS CUCTEMHO UIMMYHHOM peakuuu Ha BBeneHue JITIC onieHuBa-
JIM UBMEHEHUE JISUKOIIUTaApHOU (hOPMYJTIBI KPOBH KCITEPUMEHTAIBHBIX JKUBOTHBIX U KU -
BOTHBIX TPYIITBI KOHTPOJIA. Y BCeX KPbIC TPOBOIMIIN 3a00p nepudepruecKoit Karmuisip-
HOM KpPOBHU IO Hayajia 3KcrepuMeHTa M depe3 24 4 mocie BBeneHus JIIIC (ombiTHas
rpymma) win pu3noJI0rniecKoro pactsopa (KOHTpoJibHas Ipymmna). OnpenenreHue yucia
JIEHKOLIMTOB B KPOBU XXKMBOTHBIX MPOBOJMIIM MTOACYETOM B Kamepe ['opsieBa, a Takxke Bbl-
TOJTHSUTY TIOACYET JICHKOILIMTOB B Ma3Kax KpOBU, OKpallleHHbIX 1o PoMmaHoBckoMy—I M-
3e. YCTaHOBJIEHO, YTO KOJIMYECTBO JICMKOILIMTOB B KPOBU 9KCIIEPUMEHTAIBHBIX KPBIC BO3-
pacrajio B 4 pa3a 1o cpaBHEHUIO C KOHTPOJIbHBIMU XKUBOTHBIMU (p < 0.05), a KOTMYeCTBO
HEUTPOMWIOB B KPOBHU ITONOITBITHBIX XKMBOTHBIX YBEIMIMBAIIOCH B 2.5 pa3a (p < 0.05).

Yepes 24 u nocne BBeaeHus JINIC (uim prsnosornyeckoro pactsopa) y XMBOTHBIX
BBIIEJISIIA 1IeiHbIe oTaenbl cnuHHoro mosra (CIII—CIV). Marepuan ¢ukcupoBaiu B
pacTBOpe NUHK-3TaHOoN-QopMaibaeruna [17] B teueHue 24 4, 00€3BOXUBAIN B CITMPTAX
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BO3pacTalolIMX KOHLIEHTpalUii 1 3auBajiv B napaduH. M3roraBiavBanu cepuiiHbie cpe-
3bI TOJIMHOM 5 MKM. Ha monydeHHbIX cpe3ax nmocie nernapacdMHUPOBaHUS U peruapaTa-
LI TTPOBOJIMJIM UMMYHOTMCTOXMMUYECKYIO pEeaKIIMI0 Ha KaJbIMii-CBA3bIBAIOIINI Oe-
Jok Iba-1, sensitomuiicss MUKporIuaibHO-MakpodaraabHbiM MapkepoM [18, 19]. B Ha-
cTostee BpeMs u3BecTHO, 4To B opraHax IIHC Hapsamy ¢ Mukporimeit mpucyTCTBYIOT
Makpodaru, KOTopble B HOpME JIOKAIU3YIOTCSI B OINpeNesIeHHbIX yyacTkax moara. st
CIUHHOIO MO3ra TaKMMM yYacTKaMU SIBJISIIOTCS TMEpUBACKYJISIpHAsl pbIXjasi COSNUHMU-
TeJIbHasl TKaHb COCYIOB M 000JIOYKM CITMHHOTO MO3Ta, KOTOPhIe B HACTOSIIEM HCCIIEN0-
BaHWM HE pacCcMaTpUBAIUCh. B MccaenoBaHUM UCIIONB30BAIN MOJIUKIOHATBHBIE KO3bU
antutena (paspenenue 1 : 1000, AbCam, BermkoOpuranms). B KadecTBe BTOpUYHEIX pe-
aKTUBOB NpuMeHsuM aHTuTesa 3 Habopa VECTASTAIN® Universal Quick kit (PK-8800;
Vector Laboratories Inc, CIIIA) ¢ nobaBieHreM HOPMAaJIbHOM MBIIIMHONM CHIBOPOTKU
(Dako, lanust). Jns Bu3yaau3auuy MPoOAyKTa peaKlU MPUMEHSIJIN XpoMoreH 3'3-aua-
muHOOeH3uauH DAB+ (Dako, Janus). YacTh cpe3oB MoaKpalmBaid TOJYUIMHOBBIM
cuHuM. [losrydeHHbIE TIpenapaThl aHATU3UPOBAIN C TTIOMOIIBIO CBETOBOTO MUKPOCKOTIA
Leica DM750 (I'epmanwust), ocHameHHoro kamepoit ICCS50 (Leica, I'epmanust). st ana-
Jm3a MuUKpodgoTtorpaduii UCroab3oBaau nporpammHoe ooecrieueHue LAS EZ (Leica, I'ep-
MaHus1). OLEHKY CTPYKTYPHBIX U KOJTMYECTBEHHBIX U3MEHEHNI MUKPOIJIMOLIUTOB MTPOBO-
IVJIA B HECKOJIBKMX 30HaX CIIMHHOIO MO3ra: 1opcajlbHOM cepoM BenectBe (I—V miactuH-
ku Pekcena), BeHTpanbHOM cepoM BerlectBe (VI—IX mnactunku Pekcena), nopcajbHOM
0eJIoOM BellleCTBe (IopcabHbIe KAaHATUKHM ), 00OKOBOM 0eJIoOM BelllecTBe (0OKOBBIC KaHATH -
KH) 1 BEeHTpaJIbHOM 0OeJIOM BelllecTBe (MepeaHre KaHATUKM). JIJIsT OeHKM peaKIIny MUK -
pornuu Ha napeHrepaibHoe BBeaeHue JIIIC momyyanu ¢gpororpaduu obaacreii ceporo u
0eJioro BellecTBa CIIMHHOIO MO3ra KpPbIC, PacIloIOXKEHHbIE OJIM3KO APYT K APYry, HO Oe3
nepekpbITUsi. belIo MolyyeHo He MeHee 4 M300pakeH!t Ha KaXIyIo UCCIIeNyeMYIO 30HY
KaXIIoro XUBOTHOTO. B Xone mccienoBaHus MOACYMTHIBAIN 0011ee KOJMYECTBO KIIETOK
MUKPOIIMM Ha €IMHULY TUIOMAAN UCCIeayeMOoil 30HbI (MM?), TO €CTh IUIOTHOCTb Pac-
npeaeneHus KieTok Mukporinuu. [Ipu nomcuere yuutbiBaiu Tonbko Iba-1-ummMyHomno-
3UTUBHBIC KJIETKU, S7pa KOTOPBIX PACIIONOXEHBI B TNIOCKOCTH cpe3a. IMMyHOMO3UTUB-
Hble (parMeHThl, He CoJIepKalllve siapa KJIETKU B TNIOCKOCTU Cpe3a, He YUYUThIBau. Tak-
K€ B HACTOSIIEM MCCIEIOBAaHMM C IOMOIIBIO IpOrpaMMHOro obecreueHus:t Imagel
OMPEACIISIN JOJIIO TIOLIAAN CHMHHOTIO MO3Ta KOHTPOJIbHBIX U 3KCTIEPUMEHTAIbHBIX XK1~
BOTHBIX, 3aHMUMaeMyl0 UMMYHOITO3UTUBHBIMU KJIeTKaMu. CpaBHEHUE TaHHBIX TIPOBOAM-
JIOCh Ha OCHOBe #-Kputepusi CThlOfEHTa, Pe3y/IbTaThl CTATUCTUYECKOTO aHaIn3a CYnuTa-
ek 3HaYnMbIMU Tipu p < 0.05. YucnoBbie maHHbIE B TaOMUIIAX MPEACTABICHBI B BUIE
CpeIHEero 3HauYeHMsI C yKa3aHUEeM CTaHIapTHOTO OTKJIOHEHUS.

CrnenuduaHOCTh UMMYHOTUCTOXMMUYECKON peakiimu Ha Iba-1 onpenesnsiiv ¢ IoMo-
IIbIO MTOCTAHOBKMU OTPULIATEILHOTO U TIOJIOKUTEIBHOTO KOHTpOJe. [ToloXuTenbHbIi
KOHTPOJIb OCYIIECTBJISIIA ITyTEM TIPOBEICHUSI UMMYHOTHCTOXMMUUYECKOTO BBISIBJICHUS
Iba-1 Ha apXMBHBIX cpe3ax IOJIOBHOTO MO3Ta KPhIC, GUKCUPOBAHHEIX M 0OpabOTaHHBIX
aHAJIOTUYHO MCCIIeIyeMOMY CITMHHOMY Mo3ry. I[Ipu mmocTaHOBKe OTpHMIIATEILHOTO KOH-
TPOJISI HA Cpe3bl CIMHHOTO MO3Ta KPbIC BMECTO MEPBUYHBIX aHTUTENI HAHOCUJIN pa3daBu-
Tenab Wit antuten (S0809, Dako, daHust).

PE3VJIBTATBI UCCIIEJOBAHMUA

IIpu mpoBeneHUN OTPUIIATEIIBHOTO KOHTPOJS [JIST UMMYHOTUCTOXMMUYECKON peak-
1uu Ha Iba-1 He 0OHapyKeHO UMMYHOITO3UTUBHBIX KJIIETOK M APYTUX CTPYKTYP Ha cpe3ax
CIIMHHOTO MO3Ta UCCAeNyeMbIX XUBOTHBIX. [Ipu MOJOXUTENHEHOM UMMYHOTUCTOXVMU -
YeCKOM KOHTpPOJIE MO3UTUBHAS peaKliisi OTMEUYeHa B OKPYIIbIX M BEPETEHOBUIHBIX KJIET-
Kax TOJIOBHOTO MO3Ta KpPbIC, 00JIaaloIMX JIJIMHHBIMYA TOHKMMU BETBSIIIIUMUCS OTPOCT-
KaMH, TO €CTh B KJIeTKaX, UMEIOIINX MOPGhOJIOTHUeCKUE MPU3HAKKA paMU(DUIIMPOBAHHBIX
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Puc. 1. IMMyHOTIO3UTHUBHBIE KJIIETKM BEHTPAJIBHOTO CEPOT0 BEIIeCTBA CITMHHOTO MO3Ta KPbIC IPYIIITbl KOHTPO-
JIs1 (a) ¥ 9KCIIepUMEHTaIbHO# TpyIimsl (b). UMMyHOrncToXMMUYeckast peakius Ha 6esiok Iba-1. MacimTaGHbIit
oTpe3oK — 20 MKM.

MUKPOITMOLUMTOB. HelipoHBI U Npyrye TUOMUTHI (OJIMTOACHAPOIUTHI, STIEHIUMOIINTHI,
aCTPOILIMTHI) TOJIOBHOTO MO3Ta KpPbIC He MPOSIBISIOT UMMYHOPEAKTUBHOCTD, UTO CBUIIE-
TEJIbCTBYET O BBICOKOI CrielIM(UYHOCTH UCTIOJIb30BAaHHOTO IMPOTOKOJIA.

B HactosiiieM uccinenoBaHuUM ObUIM MCITOJIBb30BaHbI MOPGOJOTUUECKUE KPUTEPUU
OLIEHKU COCTOSIHUSI MUKPOTITTMOLUTOB. KJIeTKM ¢ pa3dBeTBJI€HHBIMU TOHKMMHU OTPOCTKA-
MM MPEICTABIISIIOT COO0M “TOKOSIIIYIOCS” TUI0; peaKTUBHAsI MUKPOIIUS, HAXOISI1IAsICS
B HEKOTOPOI CTETIeHU aKTUBAIINU, XapaKTepU3yeTCsl peTpaKIUeil OTPOCTKOB U YBEIUYE-
HUeM Tejla, aMeOOouaHasT MUKPOTJIUS, HaXOIsIasicsl B KpaliHell CTerneHu aKTUBalluu,
npencrasiisieT coboit parouutupytonme kietku [19, 20]. CooTBETCTBEHHO pa3HbIE CTe-
MEHU aKTUBALIMUM MUKPOIJIMU IEMOHCTPUPYIOT pa3jinuyHble pa3Mepbl T€ U OTPOCTKOB,
YTO TIO3BOJISIET OLIEHUTh COCTOSIHUE aKTUBALlUM MUKPONIMHU MO U3MEHEHUIO TUIOLIAIH,
3aHMMaeMOil MMMYHOITIO3UTUBHBIMM KJIeTKaMu. JJaHHBIM TMOAXOM 4acTO MpUMEHSIEeTCS
MpY UCCIIENOBAHUN PEAKTUBHBIX U3BMEHEHU I NIMOLUTOB [21—24].

Y )KMBOTHBIX IPYIIbI KOHTPOJISI UMMYHOITO3UTUBHBIE KJIETKA PABHOMEPHO paclpee-
JIEHBI IO BCEM 00JIACTSIM CIIMHHOTO MO3ra. B cepoM BelllecTBe BEHTPJILHOM YaCTH CIIH-
HOTO MO3ra MpHUcyTcTBYIOT Iba-1-umMyHonosuTuBHbIe (Ibal') KiaeTku ¢ oKpyribM Te-
JIoM, oG1agarole TOHKMMY paauaibHO PACON0XEHHBIMY JUTMHHBIMUA TOHKUMU BETBSI-
muMucs orpoctkamu (puc. 1a). To ecTb KJIE€TKU BEHTPAJIbHOTO CEPOTo BEIIECTBA UMEIOT
Mopdosornyeckue Npu3HakKu paMuUIIMPOBAHHBIX MUKPOIJIMOUUTOB. JIuib equHu4-
Hble TUNEepTPO(UPOBAHHbBIE KJIETKW MUKPOTJIMY UMETU TTPU3HAKU aKTUBALIMU: KPYTJI0€e
TEJIO U TOJICThbIe KOPOTKHE MEPBUYHbBIE OTPOCTKU C PEIKUM BeTBIeHUEM. B obiactu gop-
CaJIbHOTI'O CEPOro BelleCcTBa UMMYHOPEAKTUBHOCTD MPOSIBIISIIOT MEJIKME KJIETKU C OBaJIb-
HBIM WJIM OKPYTJBIM TEJIOM W HECKOJBKUMUW TOHKMMU BETBSIIMMUCS OTpocTKamu. He-
MHOTOYMCJIEHHbIE MMMYHOIIO3UTUBHBIE KJIETKM O€eJIoro BellecTBa CIMWHHOTO Mo3ra
TMIPEACTABIISIIOT cO00iT MeNTKMe KJIETKU OKPYTIoit (pOpMBI C IByMsI, pexke TpeMsi, TOHKUMU
BETBSIIMMUCS OTpocTKamMu. Takke B 0eJIoM BelllecTBe OOHapYyXKUBaAETCs OOJIbIIOE KO-
YeCTBO TOHKMX MMMYHOIO3UTUBHBIX OTPOCTKOB KJIETOK, Tejla KOTOPbIX HE Tomaiu B
TUIOCKOCTB cpe3a (puc. 2a).

Y sKcnepruMeHTabHBIX XKMBOTHBIX B 00J1aCTU BEHTPAJIbHOTO CEPOTO BEIlECTBa TaKXKe
UNEHTU(PUIIUPYIOTCSI MHOTOYMCIEHHbIE WMMYHOIIO3UTUBHBIE KJIETKM, OOJiagarouue
npu3HakKaMyu paMU(ULIMPOBAHHBIX KiIeTOK. OQHAaKO B XOJe MCCIeNOBaHUSI B 00JacTU
BEHTPaJIbHOTO CEPOTO BEIIECTBA ObUIO UACHTU(MUIIMPOBAHO TAKXKe OOJIbIIIOE KOTUYECTBO
Ibal*-KkJeToK ¢ IpU3HAKaMy peaKTUBHBIX U3MeHeHMit. Takue KJIeTKU 06J1aqaloT YBeIu-
YEHHBIM TeJIOM HENPaBUJIbHON (hOPMBI 1 YKOPOUYEHHBIMU MaJIOBETBSIIIIMMUCS YTOJIIIIEH-
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Puc. 2. UMMYHOITO3UTUBHBIE KJIETKM BEHTPAJIbHOTO KAHATUKA CITMHHOTO MO3ra KPbIC IPYIIIbl KOHTPOJIs (a)
M 9KCTIepuMeHTalIbHO# Tpynmel (b). UMMyHOTHCTOXMMUYecKasl peakius Ha 6eyok Iba-1. MacirabHsrit oT-
pe3oK — 50 MKM.

HBIMU OoTpocTKaMu (puc. 1b). B obmactu mopcajibHOro ceporo BelecTBa MIASHTUDUIIM -
PYIOTCS MeJIKHME KJIETKM C OBaJbHBIM WM OKPYIJIBIM TEJIOM M HECKOJbKMMU TOHKUMU
BCTBALLMMUCA OTPOCTKAMMU. l_[pl/l AHAJIN3€ MMMYHOITIO3UTUBHbLIX KJIICTOK GCJ'IOFO BELIC-
CTBa CIIMHHOTO MO3ra 6bIJI0 OTMEYEHO, uTo Ibal " -K1eTKu nopcaqbHOro KaHaTUKa CIIUH-
HOTO MO3ra TOAOIBITHBIX JKUBOTHBIX COXPAHSIIOT MPU3HAKK paMU(DUIIMPOBAHHBIX KJIe-
TOK, B TO BpeMsI KaK UMMYHOIIO3UTUBHBIE KJIETKI BEHTPaJILHOTO KaHATUKa MpeTepIicBa-
IOT 3HAYUTEIbHBIC M3MEHEHUSA. B maHHONM 00JacTM CIIMHHOTO MO3ra ITOMONBITHBIX
KMBOTHBIX ObLIO MACHTU(PUIIMPOBAHO OOJIBIIOE KOTUIECTBO MMMYHOIIO3UTUBHBIX KJIe-
TOK C T€JIOM HeIpaBUJIbHOI (DOPMBI U TOJICTBIMM KOPOTKMMM OTpocTKaMu. Takxke B 00-
JIJaCTU BCHTPAJIbHOTO 6CJ'IOFO BCIIECCTBA CITMHHOTO MO3ra 1noJgOoIIbITHbBIX )KUBOTHBIX INPH-
CYTCTBYIOT KJIETKU C TUIEPTPODUPOBAHHBIM TEJIOM, HEPEIKO JIMIIIEHHBIE OTPOCTKOB
(puc. 2b). Kpome Toro, B 0671aCTM BEHTPAJILHOTO KaHAaTWKa UACHTU(GUIIMPYETCS O0JIb-
I0¢ KOJMYECTBO MMMYHOIIO3UTUBHBIX TOJICTHIX MAJIOBETBSIINXCS OTPOCTKOB KIIETOK,
Tejla KOTOPBIX He MOITaJad B INIOCKOCTH cpe3a. OTMeueHOo, YTO B 00JIaCTU IepeaHero oe-
JIOTO BEIleCTBa CIIMHHOIO MO3ra MOMOIBITHBIX (KMBOTHBIX OOHAPYKMBAIOTCSI CKOIUIEHUS
Iba-1-UMMYHOITO3UTUBHBIX KJIETOK (KJIETOYHBIE arperarthbl), coaepxKaiiuue oT 4 10 6 Kie-
TOYHBIX sinep (puc. 3). Kitetku, o6pasyoliue Takue CTPyKTYphl, 001a1al0T MaJIbIM KOJIH-
YEeCTBOM KOPOTKMX, TOJICTBIX OTPOCTKOB, KOTOPBIE OKPYXalOT BOJIOKHA OEJIoro Bellle-
ctBa. Hepenko B muTorurazMe KJIETOK, 0Opa3yroIIrX MOOOOHbBIE arperaThl, IPUCYTCTBYIOT
KPYITHBIE BaKyOJIH.

B HacrosiiieM uccaenoBaHUM YCTAHOBJIEHO, YTO Y 9KCIEPUMEHTATbHBIX KUBOTHBIX
KOJIMYECTBO MMMYHOITO3UTUBHBIX KJIETOK Ha €IWHMILY TUIOLIANU BEHTPaTbHOIO KaHaTHKa
CIIMHHOTO MO3ra 3HAYMTEIbHO BO3pacTaeT 110 CpaBHEHMIO ¢ rpyrmoii KoHTpoist (p < 0.05)
(ta6n. 1). Kpome Toro, ruioiiaab, 3aHuMaemMast Iba-1-uMMyHOITO3UTUBHBIMU KJIETKAMU B
BEHTPAJILHOM CEpOM M BEHTPAJIbHOM OEJIOM BEIIeCTBE CITMHHOTO MO3Ta, TaKXKe T0CTO-
BepHo yBeymuuBaeTcs (p < 0.05) uepes 24 1 nocie mapeHTepaibHoro BBeaeHust JITIC (Taoo. 2).

OBCYXIEHMUE PE3VJIbTATOB

DKCIepuMeHTAIbHAsT CTUMYJISIIUS Pa3BUTHUSI BOCHAJIIEHUSI MOXKET OBITh JOCTUTHYTa
Pa3IUYHBIMU CIIOCOOaMU, HanboJIee YacTO B UCCIEeIOBAHUSIX IIPUMEHSIIOT BBEICHE Ja-
0opaTopHBIM XUBOTHBIM 6akTepuanbHoro JIITC. JITIC — KOMIOHEHT KJIETOYHOM CTEHKU
rpaMOTPHULATENbHBIX OaKTEPUid, SIBISIETCSI 4acCTO MNPUMEHSIEMBIM MPOBOCIHAIUTEIbHBIM
areHTOM B 3KCIIEPMMEHTAJIbHOM MOJEIN HelipoBOCHANeHUsI Ha XXMBOTHBIX, UCIIOJIb3YETCS
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Puc. 3. Knerounslii arperat, o6pa3oBaHHbIii [ba-1-UMMYyHONMO3UTUBHBIMU KJIETKAMHM B BEHTPAJIbHOM OEIOM
BelllecTBEe CIIMHHOTO MO3ra KpbIChI uepes3 24 4 rnocie napeHTepaibHoro BBeneHus JINIC. MMMyHOorncroxumm-
Jeckas peakius Ha 6es1oK Iba-1. MacimTaGHbI 0Tpe30K — 20 MKM.

IJISI CTUMYJISILIMM HeMPOBOCHAIMTENbHBIX peakuuii in vivo [11, 25, 26] u in vitro [27, 28].
Cucremnoe BBeaeHue JITIC, maxe B HU3KUX M03aX, MHAYLIMPYET BEIPAOOTKY IIPOBOCTIA-
JINTEBbHBIX IUTOKMHOB UMMYHHBIMU KJIETKAMM U MOXET BbI3BaTh BocnajeHue B LIHC,
TOYHBIA MEXaHU3M Pa3BUTHSI KOTOPOTO 10 KOHIIA He BbISICHEH. bbulo moka3aHo, 4To Te-
pudepuueckoe BBeneHue JITIC BbI3bIBaeT akKTUBALUI0 MUKPOIJIMK B TOJIOBHOM MO3Te
TPBI3YHOB M M3MEHEeHHe ee MOpPGhOJOTUU OT Pa3BETBICHHON TO aMeOOMIHON (hopMbI
[29—31]. B HacTosiliee BpeMsi UMeeTCsl OorpaHUYeHHas UH(popMalus 0 peaKTUBHBIX U3-
MEHEHUSIX MUKPOIIMU CITMHHOTO Mo3ra Tipu JITIC-HAYIIMPOBAaHHBIX BOCITAJIUTEIbHBIX
cocTosTHUSIX. JIMIIIb eAMHUYHBIE UCCIeOBaHUS KacaloTcsl JaHHOTO Bompoca. Kpome To-
ro, OCHOBHO€ BHUMaHUE MCCIEAOBATEIN YIEISIOT TPYIHOMY W MOSICHUYHOMY OTAEITY
cnuHHOroO Mo3sra [15, 16].

B HacTos11eM McclienoBaHMM TT0Ka3aHo, 4To yepe3 24 4 mocje BHYTPUOPIOIIMHHOIO
BBeaeHus JIIIC, Mukporius 1eifHOro otaena CIMHHOIO MO3ra IPOsBIIsIeT MPpU3HAKU
peakTUBHBIX udMeHeHuit. [Tpruem Mopdosornyeckre U3MeHEHUs MPOSBISIIOT TOJBKO
KJIETKM BEHTPaJbHOI YacTU CIIMHHOTO Mo3ra. B paboTte, MocBsiiieHHOI ncciieloBaHUIO
MUKPOIIMU TIOSICHUYHOTO OTIEela CITMHHOIO MO3ra HeOHATaJbHBIX KPBIC MIPU CHCTEM-
HOM BOCITaJICHUH, BBISIBJICHBI 3HAYNTEIbHBIC peaKTUBHBIE U3MEHEHUSI B IOPCATBHBIX PO-

+
Tabmuua 1. M3meHeHue niaoTHOCTH pacrnipenesneHus [bal ' -kjeTok B CHMHHOM MO3re KpbIC uepe3
24 4 nocne BBeaeHus JITIC B no3e 2 Mr/Kr

OGacrs crmmtoro Mosra Mononymas rpyina Kormporssas rpyrna
JlopcajibHOE cepoe BELLECTBO 131.56 £ 11.00 139.06 *+ 3.86
BeHTpanbHOE cepoe BELIECTBO 74.84 £26.43 68.68 £ 25.63
JopcanbHoe 6ej1oe BeleCTBO 74.37 £ 13.88 78.11 £ 13.49
JlarepanbHOE Ges10oe BElecTBO 85.93 £ 15.75 82.03 £ 13.64
BenTpanbHoe Gesioe BEIecTBO 99.47 + 3.44* 75.77 £ 5.89

* — p <0.05 MO cpaBHEHUIO C KOHTPOJIEM.
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. +
Tao6auna 2. MzmMeHeHue n0au IUIoLIanu, 3aHsaToi Ibal™ -cTpykTypaMu B CHMHHOM MO3Te KPhIC Ue-
pe3 24 4 mocne BBeneHus JITIC B mo3e 2 Mr/Kr

O6uacth cimHHOTO MO3ra | [lomonbiTHas rpyrma (n = 7; %) KOHTIE;E';?’I%prnna
JopcaibHoe cepoe BELIECTBO 0.78 £ 0.06 0.82+0.16
BenTpanbHOe cepoe BelecTBO 1.05 £ 0.20* 0.50 = 0.10
JlopcanbHoe 6e1oe BEIIeCTBO 1.30 £ 0.25 1.18 £ 0.28
JlarepanbHOE Gesioe BelecTBO 1.44 +0.07 1.70 £ 0.29
BeHTpasibHOE Gesoe BEelecTBO 1.92 £ 0.24* 1.18 £ 0.10

* — p <0.05 Mo cpaBHEHUIO C KOHTPOJIEM.

rax CmMHHOTO Mo3ra [15]. ABTOpBI OTMEYaloT yBeINUYEeHME pa3Mepa KJIIETOK MUKPOIJINH,
HO He MX KOJIMYecTBa. B xome HacTosIIero aKcnepuMeHTa He ObIO OTMEYEHO CTPYKTYP-
HBIX Y KOJIMYECTBEHHBIX NU3MEHEHNIA MUKPOIJIMOLIUTOB B 00JIACTH JOPCAJIBHOIO 0€J10r0 1
Ceporo BellleCTBa IIEHOTO OTAEeIa CIIMHHOTO MO3ra B3POCILIX KPBIC Yepe3 24 4 1mociie
BBeaeHus JITIC. JanHbiii ¢akT MOXET CBUACTEIBCTBOBATh KaK O Pa3IMUMU B pEaKTUB-
HBIX U3MEHEHMUSIX INIMATbHBIX KJIETOK HA pa3HbIX YPOBHSIX CIIMHHOTO MO3Ta, TaK 1 O BO3-
pacTHOM pa3IuYMU PEaKTUBHOCTU MUKPOIIMOLIMTOB B OTBET HA OCTPOE CUCTEMHOE BOC-
najeHue. JlaHHbIe MPENNOI0XEHUS TPEOYIOT TOMOJIHUTEIbHBIX UCCICIOBAHUIA.

[Mpu olleHKe MUKPOIIMAIBbHOMN peakiuu yepe3 24 4 mocjie napeHTepaJbHOro BBee-
Hust JITIC Mbl 06HAPYXWIIU, YTO MPOLIEHT TUTOAAM, 3aHUMaeMoii Ibal*-anemenramu B
BEHTPaJIbHOM CEPOM BElIECTBE MO3Tra 3KCIEPUMEHTAbHBIX XWBOTHBIX, YBEJIUUYWIICS B
2 pas3a Mo cpaBHEHUIO C KOHTPOJIEM. DTOT PE3Y/IbTAT COIIACyeTCsl C paHee MOJTyYeHHBIMU
naHHbiMU [14]. Kpome Toro, ormeueHo, uto yepe3 24 4 nocie BBeaeHus JIIIC 3Haum-
TeJIbHO BO3pacTaeT Iuiollanb, 3aHuMaeMasi Ibal™-kieTkamu B BEHTpaJbHOM GelOM Be-
11IECTBE CIIMHHOIO MO3Tra, MO CPaBHEHHUIO C KOHTpoJjieM. JlaHHbI! akT MOXeT cBUIe-
TEJIbCTBOBATh Kak 00 YBEJIMYEHUU KOJIMUYECTBA MUKPOIJTMOLUTOB B aHATU3UPYEMOIt 00-
JIaCTH, TaK U 00 yBEJMYEHUU O0O0beMa LIMTOILIA3MbI OTACIbHBIX KJIETOK MUKPOITIUMU 3a
CUeT UX aKTUBaLUs 0€3 yBeJIMYEHUs Yncia KIeToK. I BbIICHEHUST 3TOrO BOIPOCA Mbl
MPOBEJIM KOJUYECTBEHHBIN aHaIU3 KJIETOK MUKporiuu. OTMEYeHOo, UYTo oblee Yuciio
MUKPOTIMOLIMTOB B CEPOM BEIIECTBE TMEPETHUX POTOB CIMHHOTO MO3ra HE M3MEHSIeTCs
MIPU CUCTEMHOM BOCTIAJIEHUH, B TO BpeMs KakK KonmdecTso Ibal*t-kieTok BeHTpasbHOTO
Oenoro BellecTBa AOCTOBEPHO Bo3pacTaeT uepe3 cyTku nocie BeeneHus JITIC. Tumnep-
Tpoduyeckue U3MEHEHUs KJIETOK BEHTPAJIbLHOTO CEPOro BElIECTBa CBUIETEIbCTBYIOT O
BCTYIUICHUY MUKPOTIMOLIMTOB B Tpollecc akTuBaluu. OTaeIbHbIe UCCIeI0BaHUS TTIOKA-
3bIBAlOT, YTO Yepe3 24 u nocie BBeaeHus JITIC B nepeaHUX porax CIIMHHOTO MO3Ta y Mbl-
et HabGIomaTCs AUCTpoUUYEeCKUe U3MEHEHUs] HEMPOHOB, OJHAKO WHOWILTpALUSs
HeuTpoduiamu 1 aumMdouuTaMu oTcyTcTByeT [16]. B X0me HacToslero ncciieaoBaHus
Mbl HEe OOHApyXXUJIW TPU3HAKOB TMOeiM HEMPOHOB CIIMHHOTO MO3ra WM KaKUX-JIM0Oo
MopdoNoTUYeCcKUX MPU3HAKOB HelipoaereHepanuu. Takxe, ¢ MPUMEHEHUEM TMCTOJIO-
TMYECKOI OKpacK, HAMU TTOKa3aHO OTCYTCTBUE HENTPOPUIBHON MHOUIBTpALIMK HEPB-
HoOIi TKaHU. JJaHHBIN (aKT CBUAECTEIHLCTBYET O TOM, YTO aKTUBALIMSI MUKPOIJIMU HE acCo-
LIMMPOBaHa C TaTOJIOTMYECKMMU U3MEHEHUSIMU HEPBHBIX KJIETOK BEHTPAIbHBIX POTOB WJIN
UX TUOENBIO M, BEPOSITHO, CBSI3aHa JIMIIb C peopraHu3anreil CMHANTUYECKUX CBsA3eil B
IAaHHOM 00JIacTH.

B HacrosiiieM ucciienoBaHMM yCTaHOBJIEHO, 4TO 4epe3 24 4 mocie BBeneHus JITIC
MUKPODIMOLIMTHI BEHTPAJIbHOTO 0€JI0ro BellleCTBa CIIMHHOTO MO3Ta MPOSIBIISIIOT MOp(do-
JIOTUYECKHE MPU3HAKU PeaKTUBHBIX U3MeHeHU . Takke B TaHHOI 061aCTH 1IEHAHOTO OT-
JieJia CITMHHOTO MO3Ta OTMEYEHO YBEJIWUYEHUE TUIOTHOCTU TMOMYJISILIMA MUKPOTJIMOLIMTOB
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Y TIPUCYTCTBHE IPYIN aKTUBUPOBAHHBIX MUKPOTIMOLIMTOB (arperatoB). Hepenko kier-
KU B COCTaBe arperaToB COAEPXKAaT BaKyOJu, UYTO MOXET CBUIETEIbLCTBOBAThH O MOMIOLIE-
HUM MUKPOIJTMOLIMTAMU MPOIYKTOB pacraga MueanHa. J{o cux rmop oTCyTCTBYIOT yoenu-
TeJIbHbIC NOKa3aTeJbCTBa TOTO, YTO HapyIIeHHWE WU MOBPEXIECHNE aKCOHOB B TpaKTaxX
6eJoTo BelllecTBa MHAYLIMPYETCS aKTUBUPOBAaHHOM MUKpoIueid. B psine vccienoBanmii
BBICKA3bIBAETCS MPEAITOIOXKEHNE, YTO aKTUBALIMS MUKPOTJIMM MOXKET ITPUBECTU K Hapy-
IIEHUIO TPAKTOB OEJIOTO BEIECTBAa C BOBJIEUEHUEM B OTOT MPOLECC HEMPOTOKCUYECKUX
IIUTOKMHOB aKTUBUpOBaHHO# mmu [32—35]. Cuuraercsi, YTO aKTUBAILIUSI MUKPOTIUU
KakK TIepBUYHOE COOBITHE, TUO0 KaK CJIEACTBUE MOBPEXACHUS MUETUHUZUPYIOIINX KJe-
TOK, CTUMYJIMPYET neMueInHu3auuio [34]. Ipyrue ke padoThl JOKA3bIBAIOT, YTO MUKPO-
mIMsST HeoOxoauMa Il peMUEIMHU3ALIUN U CTUMYJISLUMUA OJIMToaeHApOUUTOB [33—36].
Takue MpOTHBOMONOXKHbBIE JaHHBIE MOTYT CBUIETEILCTBOBATH O TOM, YTO B OEJIOM Bellle-
CTBE aKTMBUPOBAaHHAsI MUKPONIUS MOXET UIpaTh KaK MOBPEXIAIONIYIO, TaAK U MPOTEK-
TUBHYIO POJib, HO €€ TOYHbIE (DYHKIIMU 10 CUX MOP HesICHBI. I3BECTHO, UTO B BEHTPAJIb-
HOM KaHaTWKe CIMHHOIO MO3Ta pacrojiaracTcss KOMIUIEKC KaK IBUTAaTebHbIX, TaK U
CEHCOPHBIX TMyTeil. 3JecCh MPOXOAAT HUCXOMSIIME TPaKThl: BECTUOYIOCTTMHATbHBIN
TPaKT, KOPTUKOCTIMHAJIBHBIN TPaKT, PETUKYJIOCHTUHAIBHBI M BOCXOMSIINI TIepemHuit
CMIMHOTAJIAMUYECKHUM TTyTh, a TAKXKE aKCOHBI ABUTATEIbHBIX HEIPOHOB CITMHHOTO MO3ra.
Kak cinenyet u3 KIMHUYECKUX UCCIIETOBAHUM, TIPU CETICHCe U MOJIMOPTraHHON AuChYHK-
LIVM, OCJIOXKHSIIOIIE pa3InuHble IepBUYHBIE 3a00JIeBaHUST, TPUCYTCTBYET PAHHSIS TSIKE-
Jlasl ABUTATeJIbHAsI U CEHCOpHas mojimHeiponatus [37—39]. OmHako mpuynHa TaKUX SIB-
JICHUI He sCHa M Yallle paclieHWBaeTcsl Kak Iepudepudeckoe HapylleHUue HEepBOB U
bl [40—42]. MoxXHO IIPenrioioXXnTh, YTO B TaKME HAPYIIeHWs BHOCUT BKJIald U HEM-
poBoOCIaJieHue, MOAACPXXUBaeMoe aKTUBALMell MUKPOIIMU B BEHTPAJIbHOM KaHATHKe
CIIMHHOIO MO3Ta.

B Hamem uccnenoBaHuu oTMedeHo, 4To uepe3 24 u nocie BBeneHus JITIC B obnactu
MepeNHEro GeIoro BellecTBa YBEJIMYMBAeTCsl IUIOTHOCTh momyasaunu Ibal™-kietok, a
TaKKe TIPUCYTCTBYIOT arperaTbl UMMYHOTIO3UTUBHBIX KJIeToK 1 Ibal™-kieTkn, conepxa-
IIMe BaKyoJIu B CBoeil iuToruia3Me. PaHee momoGHbIe CKOITJICHUSI MUKPOTJTMOLIMTOB OBI-
JIM UAeHTUDUIIMPOBaHBI HaMKU B O€JIOM BEIEeCTBE CITMHHOTO MO3Tra CTapelolInX KphIC
[24]. Ux oOGpa3oBaHue, BEPOSITHO, CBSI3aHO C BO3PACTHOU JAeMUeIMHMU3aIell aKCOHOB.
OpnHako, B oTJinuue oT 3(@deKTa OCTPOro CUCTEMHOTO BOCTIAJICHUSI, TIPU CTApEHUU PO -
LIECChl AEMUETUHM3ALIMU U aKTUBALMM MUKPOIJIMM TIpeobJiaaloT B JOpCaIbHOM KaHa-
THKE CITMHHOTO MO3Ta YTO, BEPOSITHO, BHOCHUT BKJIaJl B pa3BUTHE BO3PACTHBIX CEHCOPHBIX
HapyIIeHW. YCTaHOBJIEHO, YTO MOHOLIMTHI ITpoHuKaloT B ITHC yxe gepe3 24 4 mocie
BBeaeHUST BbICOKUX 03 JIIIC [43]. MoOXHO IPEeaIoyoXnTh, YTO IIPU HUCIIOJIb30BAHUN
monenu JITIC-uHAYIMPOBAHHOTO CUCTEMHOTO BOCTIAJICHUST, TIOMYJISIIIUIO aKTUBUPOBAH -
HbIX Ibal®-KiIeToK BEHTpalbHOTO KaHATHKA MOTYT TOIONHSTH MepudepudecKrue nM-
MYHHBIE KJIETKU ITyTeM UHGmIbTpauuu. OmHaKo B MUCCIEIOBAHUSIX TOJIOBHOTO MO3Ta I10-
Ka3aHo, UTO JIUIIb IMPU XPOHUUYECKOM BOCITAJICHUW WU MPU BBEACHUU TOKCUYECKUX 103
JITIC mpoucxonut HapyllieHUue reMaTtosHlehaInyeckoro 6apbepa U TpaH3UTOPHOE pe-
KpYTUPOBaHUE HEUTPO(PUIOB U MOHOLIMTOB B MapeHXMMY TOJIOBHOIo Mosra [43—46].
ComracHoO TUTepaTypHBIM JaHHBIM, TIPU BBeAeHNU HU3KuX 103 JITIC nepBble Mpu3HaKu
HapyllIeHMs TeMaTo3HIe(haTnIecKoro 6apbepa OTMEUYarTCs He paHee 27 4 Mocjie MHbEK-
uu [47]. Bo3aMoXHO, cTelleHb yJacTHUsI MOHOHYKJI€apHBIX (paroluToB B Mpolleccax u3-
MEHEHMUS TOMYJSIIIMA MUKPOIJIMA BEHTPAIHLHOTO KaHATHMKa CITMHHOTO MO3Tra MOMOXKET
PaCKpBITh IPUMEHEHUE TOTIOJTHUTEIbHBIX UMMYHOTUCTOXMMUYECKUX MapKEepPOB.

B Hacrosmieit paboTe yCTaHOBIEHO, YTO MUKPOIJIMS JOPCAIbHBIX 1 BEHTPaJbHbBIX Ka-
HATUKOB CITMHHOIO Mo3ra INo-pa3sHoMy pearupyet Ha BBeneHue JITIC. IIpuuynHa ycra-
HOBJIEHHOTO (pakTa HesicHa. MOXHO TIPEAITOJIOKUTh, YTO 3TO CBSI3aHO C OCOOCHHOCTSIMU
reMaTo-CIIMHHOMO3IOBOIo Oapbepa 3Tux obyacteit. ['emMaTo-CIIMHHOMO3TOBOI OGapbep
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obecrnieunBaeT MojaepkaHue TKAaHEBOrO TOMeocTa3a CIIMHHOTO Mo3ra IyTeM u3oupa-
TEJIbHOTO TPAHCIOPTa MOJIEKYJI U KJIETOK M COCTOUT U3 He(EHECTPUPOBAHHBIX SHIOTE-
JIMAJTBHBIX KJIETOK C TUIOTHBIMM MEXKJICTOUHBIMU KOHTaKTaMHM, O6a3aibHOIl MeMOpaHBI,
MEepULIUTOB U HOXEK acTpouuToB [48]. B nmureparype MMeEIOTCs OTOENIbHBIC TaHHBIC O
TOM, 4YTO CTeTIeHb MOKPBITUS TEPUIIMTAMU KPOBEHOCHBIX COCYIOB BEHTPAJILHOIO pora
BBILIE, YEM COCYIOB 3aJJHETO pora CiuHHOro Mo3ra [49]. laHHblit (pakT CBUIETETbCTBYET
O CTPYKTYPHBIX Pa3InuMsIX FeMaTO-CITMHHOMO3IOBOro 6apbhepa BEHTPAIbHOM U T0p3ajib-
HoIi obyiacTeii cimHHOro Mo3ra. Kpome Toro, UMeoTcsl TaHHbIE, CBUIETEILCTBYIOIIINE O
TOM, YTO T€MATO-CITMHHOMO3TOBOI 6aphep ABIsIeTCs Goyiee MPOHUIIaeMBIM, YeM TeMaTo-
SHIIeaTNIecKil 6apbep, B CBSI3M ¢ OTHOCHUTEIBHO HU3KOM 3KCIpeccreit 6eKOB TIIOT-
HBIX KOHTaKTOB [50]. OTMeUYeHO Takke, YTO MPU NaTOJIOTMH MMEHHO B BEHTpaJbHOMI
00J1aCTU CIIMHHOTO MO3ra MPOUCXOAUT HapyllleHUue TeMaTo-CITMHHOMO3TOBOro 6aphbe-
pa, HabomaeTcs AereHepanust SHI0TeNUs, CHUKEHUE MOMYJISILIUU TePULIUTOB U YBe-
JIMYEeHUE TIJIOTHOCTU cocynoB [49, 51]. OnHako B uccieaoBaHUsIX HapyllleHUs1 6apbepa
TOJIJOBHOTO MO3Ta MOKa3aHo, YTO U3MEHEHUE €Tr0 MPOHMIIAeMOCTH TTPOMCXOIUT JIUIIb
npu BBeaeHKUe ToKcUuHOM 103bl JITIC [45, 46]. TakuM 06pa3oM, BOIIPOC O COCTOSIHUM
reMaTo-CIMHHOMO3TOBOTO 6aphepa MpU OCTPOM CHUCTEMHOM BOCIIAJIEeHMU HYXIaeTcs B
NabHEHIIINX UCCIeTOBAHUSIX.

BbIBO/1 bl

B HacTosmeM uccienoBanuu Ha Monenau JITIC-mHAYyIMPOBAHHOTO OCTPOTO CUCTEM-
HOTO BOCITAJICHUSI M3y4YeHBbI paHHUEe MOPGhOGYHKIIMOHATbHbBIE U3MEHEHUS MUKPOTINO-
LIMTOB B IIIEHHOM OT/AEJIe CITMHHOTO MO3ra KphIC. YCTaHOBJIEHO, YTO Ha paHHUX 3Tarax
HelpoBocnaneHus (yepes 24 4 nocie BBeaeHuUs JIIIC) mporcxoauT akTUBalMsI MUKPO-
IJIMOLIMTOB B BEHTPAJbHOM O€JIOM M BEHTPAJbHOM CEPOM BEIIECTBE CITMHHOIO MO3ra.
OTMedeHO yBeJIMYeHMe TUIOTHOCTU TTOMYJISIIIMYA MUKPOTJIMOIIMTOB B BEHTPAJIbHOM KaHa-
THKE CITMHHOTO Mo3ra. B 3Toit 061acTi BBISIBJIEHBI TaAKXKe CKOTUICHUsI (arperatbl) peak-
TUBHBIX MUKPOTITTUOLUTOB. [Ipr 3TOM MUKPOITIMOLMUTH JOPCATBHOM YaCTH CITMHHOTO
MO3ra He MPOSIBIISIOT MOPGhOJIOTMYEeCKUX MTPU3HAKOB aKTUBAlMK. JIMHAMUKa pa3BUTHS 1
MPOJOJKUTEbHOCTh HEMPOBOCTIAIUTEbHBIX PEaKIIMi SBJISIOTCSI KPUTUYECKUMU ac-
MEeKTaMy B MOHUMaHUM MEXaHU3MOB 1 MOIYJISILIMU (DU3HUOJOTNYECKUX, OMOXMMUYECKUX
U MOBEIEHYECKUX MOCJIEeACTBUI HeiipoBOCTaJleHUsI B CITMHHOM MO3Te.

COBJIIOAEHUE 5TUYECKHUX CTAHOAPTOB

Bce nipolienypbl, BBITTOJIHEHHBIE C YUaCTUEM KUBOTHBIX, COOTBETCTBOBAJIM CTaHIAPTAM, YTBEP-
xkneHHbIM “IIpaBuiamMu npoBeaeHUs padOT ¢ UCHOJIb30BAHUEM DKCIEPUMEHTATbHBIX SKMBOTHBIX
" ¢ cobmoneHrneM EBporneiickoit KOHBEHIIMM O 3allIuTe TMTO3BOHOYHBIX XKMBOTHBIX UCIOJIB3yEeMBbIX
IUTST 9KCTIEPUMEHTOB WIM B MHBIX HayYHBIX Less1x (CtpacOypr, 1986). UccnenoBanue 6b110 01o6pe-
HO 3TUYECKUM KOMUTETOM WMHCTUTYyTa 3KCHEpUMEHTATIbHOM MeauLMHBI (poTtokon Ne 2/22 ot
06.04.20221.).

NCTOYHUKU ®PUUHAHCHUPOBAHUA

Pabota BbITIOIHEHAa B paMKax ToCyIapcTBEHHOro 3agaHust denepanbHOro rocyiapcTBEHHOTO
OIOIKETHOTO HAyYHOTO YupexxaeHus “MHCTUTYT SKCIIepUMEeHTATbHOH MEAULIMHBL .

KOH®JIUKT UHTEPECOB

ABTOpBI 1€KJIApUPYIOT OTCYTCTBUE SIBHBIX U TOTEHIMATbHBIX KOH(MIUKTOB UHTEPECOB, CBSI3aH-
HBIX C MyOIMKalueil TaHHOM CTaThU.
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E.A K., 1.9.K. — pazpaboTtajin 3KCTIEpUMEHT, TIPOBEIN aHAJIN3 MaTepuaja, ydacCTBOBAJIN B 00-
paboTKe TaHHBIX, 0OCYKICHNN PE3YJIbTATOB M HAITMCAHUN TEKCTa CTaThH.
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Reactive Changes of Rat Spinal Cord Microgliocytes after Acute Systemic Inflammation
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It is widely known that neuroinflammation is a key factor in the development of many
neurological pathologies and neurodegenerative diseases. The dynamics of development
and duration of neuroinflammatory responses are critical aspects in understanding the
patterns of physiological, biochemical and behavioral consequences. The most common
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object of study is neuroinflammation that develops after experimental systemic inflam-
mation. The effect of acute systemic inflammation on brain microgliocytes has been
studied extensively, while spinal cord microglia have been studied less frequently. The
purpose of this study was to assess the topographic and temporal features of morpho-
functional changes in rat spinal cord microglial cells after experimental LPS-induced
systemic inflammation. It has been established that in the early stages of neuroinflam-
mation (24 hours after LPS administration), microgliocytes are activated in the ventral
white and ventral gray matter of the spinal cord. At the same time, microgliocytes of the
dorsal part of the spinal cord do not show morphological attribute of activation. An in-
crease in the population density of microgliocytes in the ventral funiculus of the spinal
cord was noted. Accumulations (aggregates) of reactive microgliocytes were also found
in this area.

Keywords: neuroinflammation, microglia, lipopolysaccharide, spinal cord
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