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Excnpecist c-fos y cnmiHHOMY MO3KY MICJISI €JIeKTPUYHOIO
MOJAPAa3HEeHHS HU3bKONOPOroBUX ahepeHTHUX BOJIOKOH
y CKJAl n. gastrocnemius-soleus mypa

Cneyugpuueckuii nammepH dKcnpeccuu 2ena c-fos 8 CHUHATbHbIX HeUPOHAX JH0MOO0-CAKPaAIbHO20
omoena cnuHHO20 Mo32a pecucmpuposany npu 30 mun He6ONe80U CIMUMYNAYUU H. ZASITOCNemius-
Soleus y camyog kpvic runuu Bucmap. Mnoeo menkux u kpynusix Qoc-ummynopeakmusnwvix (Poc-up)
s0ep 8bIABGNICHbL UNCUNAMEPATILHO 2NABHBIM 00PA30M 6 MEOUANbHOU U YCHMPATbHOU Yacmu wetiku u
ocHO8anuu dopcanvio2o poea (ciou 5 u 6). Tpaouyuonno smu pe2uoHvl CHUMAIOMCcs MeCMamu
OKOHYAHULL HU3KONOP0206bIX adhpepenmmupix gonokon (epynna I). Heborvuioe Komuuecmeo mMeueHblx
HelpoOHO8 0blI0 0OHAPYIHCEHO 8 NPOMENCYMOUHOI 30He cepoeo gewecmea (caoi 7) u 0Kono
yeHmpanbHo2o Kawana (obnacme 10), a maxoce 6 Kpaegom cioe u HeelamuHO3HOU cyOCmanyuu
00pCanbHO20 poea, M. e. 8 30He OKOHYAHUL 8bICOKONOPO208bIX Mblueunblx aggepenmos. Ilocne
Heb01e80t CIUMYIAYUU ObLT OOHAPYIHCEH OMUEMIIUGHII NAIMIMEPH IKCNPECCUU C-f0S 6 CHUHHOM MO32),
KOmopblli omaudaemcs om nammepHa dIKCApeccuu c-fos npu 601egoti cmumyriyuu, m. e.
noomeepacoaemcs 2unomesd, 4mo nammepH 3KCAPeccuu c-fos cyuwecmeerHHo 3agucum om

MoOanvHoCmu cmumyia.

BCTVYII

I1.T'. KocTiok y nepuiiii cBoiil MoHorpadii,
MPUCBSIYCHII BUBUCHHIO TBOHEHPOHHOI ped-
JEKTOPHOI Ayru, nMucas, 10 MOJAPa3HEHHS
HU3bKOTIOPOTOBUX a)ePEHTHUX BOJIOKOH BiJJ
M’SA30BUX PEIENTOPiB, Oe3MepeyHO, MOXKE
BUKJIMKATHU peIEKTOPHY PEAKLI0 32 MOHOCHU-
HanTUYHUM nuIsixoM [1]. Vike B cepeauni 50-x
POKIB HUM OYJI0 BUCYHYTO TIITOTE3Y PO TE, 110
MOJApa3HEeHHS M I30BUX adEepeHTIB MOXKe
MIPU3BOJIMTH JIO AKTUBALIIl TAKOX CITIHAIbHUX
iHTepHelpoHiB. BuBUueHHs 1i€l momymsiii
HeMpoHIB OyJ0 3amoYaTKOBAHE BUEHUM 3a
JIOTIOMOTOI0 MIKpPOEJIEKTPOIHOI TEXHIKH Y
CHIBIIPYKHOCTI 13 BCECBITHROBITOMUMU (i3i0-
moramu [I>x. Exkiacom i P. IlIminrom y M. Kan-
O0eppa B ABctpadii B 1959-1960 pp. [5, 6].
Huni Benuky yBary npuaiisitoTb BABYEHHIO
MPOEKIIIN pi3HUX (PYHKIIOHAILHUX I'PYIT HEPBO-
BHUX BOJIOKOH 3a/IHbOTO KOPIHIIS Y CTUHHOMY
MO3KYy [3, 14]. Hali6inbi qeTanbHO BUBUEHO

IHTpacCHiHaJIbHI HEHpOHaIbHI JIAHIIOTH IIepe-
Jlavl HOIUIIETITUBHUX CUTHAJTIB ITiCJIsl HAHECEeH-
HS XIMIYHHX, TEIIJIOBUX a00 MeXaHIYHHUX
nmoapas3HeHs [4, 11, 14]. BusiBiieHo if OCHOBHI
(hOKyCH IPOEKIIi BUCOKOIIOPOIOBHX M SI30BUX,
IMMKIPHUX, HOIUIENITUBHUX adepeHTiB Bifx
BHYTPIIIHIX OpraHiB, a TaKoX CTabilbHI
aHcaMOJIl HOUIENITUBHUX HEHPOHIB y Cipii
pPEYOBUHI CIHHHOTO MO3KY. Taki HeHpOHHU
JIOKATI3YIOThCSA Y MapriHAIILHOMY IIapi, AL
JIOPCaJIbHOTO pora Ta HABKOJIO IIEHTPAIIbHOTO
kaHany [3, 7]. OcobauBuii iIHTEPEC MPUIIISIOTH
MEPBUHHUM a(hepEeHTHUM BOJIOKHAM BEJIMKOTO
miameTrpa (rpyma I), ski 3a0e3meuyroTh
CEHCOPHY IHHEPBAIlII0 M I30BUX PEIEITOPIB
po3cinabieHHs, TOOTO M SI30BUX BEPETCH, a
TaKOX CYXOXUIKOBUM periernrropaM [ ob ki,
SIK1 BIOITPAIOTh BXKJIMBY POJIb Y PEryIISIil pyXy
Ta BIAYYTTS MOJOKEHHS (IIPOIpioeNTHBHA
YyTIIMBICTH). PaHime npu BUBUESHHI IPOEKITIHA
MMKIpHUX 1 M’ 130BUX apepeHTIB BUKOPUCTO-
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BYBAJIM METOIM TPETEPMIiHATIbHOI 1ereHepaii
BOJIOKOH 200 aHTEpOTrpagHOr0 aKCOHHOTO
TpaHCIOPTY Mepokcuaasu xpoHy [3]. Ane
BUSIBUTH CaMi CIIiHAJIbHI HEMPOHMU, SIKi CeJIeK-
THUBHO aKTUBYIOTHCS LMMU adepeHTaMu, 3a
JIOTIOMOT 010 MPUBEIEHUX METO/11B HEMOXKIIUBO.
HuHi HelipoHabHYy aKTUBALIIO Y TOJTOBHOMY
Ta CIIMHHOMY MO3KY Hicisi 601bp0BUX abo
IHIIUX MOAPa3HEeHb MOXKHA €(PEeKTUBHO BUBYA-
TH 32 TOTTOMOTO0 IMYHOTICTOXIMIYHOTO Me-
TONY BUSIBJIEHHS siiepHOro doc-npoTeiny —
MPOIYKTY aKTUBALIIl PAHHBOTO TPOTOOHKOTEHA
c-fos [7]. HemonaBHO MU BKe BUKOPUCTATIH
IO TEXHIKYy [1Ji1 BUBUYEHHS PErioHapHOTO
po3noainy (1o njaacTuHax) y cipiii pe4oBuHI
MOTMEPEKOBUX CETMEHTIB POC-IMyHOPEAKTUB-
Hux (doc-1p) HEHPOHIB IPU PO3BUTKY BTOMH
CKEJIETHHX M’531B 3aJIHhOI KiHIIBKU IIypa,
TOOTO MICIIs MOAPA3HEHHSI BACOKOIIOPOTOBUX
adepenti III Ta IV rpynu [17]. Takum yu-
HOM, peeCTpallisi BUKIIMKAHOI eKCIIPecii MpoTo-
OHKOT€HA C-f0s BIAKPUBAE YHIKAIbHY MOXIIHU-
BICTb JUTSI pO3Mi3HABAHHS MOMYJISIIIT CIIIHATBHUX
HEHPOHIB, AKI cnelu(piYyHO AKTUBYIOThCS
CTUMYJIaMU [IEBHOI MOAAIbHOCTI. MOKHA MpuU-
MYCTUTH, 110 CTIMKI NaTEPHU eKcrpecii c-fos
y CHUHHOMY MO3KY, IKi CTBOPEH1 HEHOIIULIETI-
TUBHOIO CTUMYJISILII€I0, Oy 1yTh BIAPI3HATHUCS
BiJI MaTEPHIB, BUKJIIMKAHUX OOJILOBUMH IOJIpa3-
HEHHSIMU.

Mertoto 11i€i poOoTH OyJI0 BUSIBIIEHHS CIle-
ur}iYHOT TOMYJISALIT CIIHAIBHUX HEHPOHIB, K1
AKTUBYIOTBHCSI HU3bKOIIOPOTOBUMH PO PIOLIETI-
TUBHUMHU adepeHTaMu rpyn# I.

METO/IUKA

Vci ekcriepuMeHTH 0yJ10 BUKOHAHO 3T1THO 3
€Bponeiicrkoio Jupextusoto Pagu 'poman
Bix 24 nucromana 1986 p. (86/609/EEC). B
JocITiTax 0y0 BAKOPUCTAHO TPU TPYITH Iy PiB-
camitiB jdiHii Bicrap macoro 350-400 r: 1-ma
rpymna — KOHTpoJIbHA (iHTakTHA) (n=3); 2-Ta —
KOHTPOJIbHA TpyIa ONIepOBAaHUX IIYpPiB Oe3
EJICKTPUYHOI CTUMYIIALIT HepBa (n=4); 3-T4 —
eKCIIepUMEeHTAIbHA TPyIa, Je IypaM IPOBO-
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JUIIM €JIEKTPUYHY CTUMYJISILIIO /. gastrocne-
mius-soleus (GS), sskuil iIHHEpBYE TBOTOJIOBUI
M’sI3 TUTKHU TIpaBoi 3aTHHOI KiHIIIBKU (n=4).
ITepen oneparii€ro 1y piB aHeCTe3yBaIU XJIOP-
anrinpaTtoM (,,Sigma”, 420 MIr/Kr BHYTPILIIHBO-
ouepeBUHHO). [licis HbOTO BUAIISIIN HEPB.
g monpa3HeHHsI BUKOPUCTOBYBAIU CPIOHUIA
XJIOpOBAHUM OGIMOIAPHUN €JIEKTPOJ, Yepe3
KU MOJaBaJIM IMITYJIbCH TPSIMOKYTHOI (hOpMU
tpuBadiictio 0,2 mc. [Ipu nogpa3zHeHH1 HEpBa
MapHUM CTUMYJIOM cuioto ctpymy 0,07 MA
B110yBaJIOCsS MOMITHE CKOpOYEHHS M s13a. L5
CHJIa BU3HAYaJacs K Moporosa Jyisl HAO1IbII
30yuuBHX HU3bKoMoporoBux (Ia) adepenTin
BOJIOKOH y HepBi. [ToTiM HEpB BiTOKpEMITIO-
BaJIM y Micli HOro BXOJKEHHS B M’53, Ta
MOJIpa3HIOBAIM CUIIOIO 1,5 mopora 4acToToo
25 I'm npoTsrom 30 xB. [Ipu Takomy natepHi
MoJpa3HeHHs BiIOyBaJlacs JIUIIE AKTUBAIIIS
HU3BKONOPOTOBUX M’ SI30BUX a(epeHTiB,
OCKIJIbKM He BIAMIYAJIUCh MOMITHI 3MIHH
CepPeHbOr0 3HAUCHHS apTepilaJbHOr O TUCKY
Ta YaCTOTH CEPLEBUX CKOpOUeHb. OTHAK TPHU
30UIBIIEHH] YaCTOTH MOAPAa3HEHHS IPH Til
caMiil cuni cTpymy BigOyBasiucs MOMITHI
3MIHM UMX T€eMOJMHAMIYHUX MOKa3HUKIB,
OB’ 5132 Hi 3 TOJATKOBOIO AKTUBALIIE€I0 BUCOKO-
MOPOTOBUX M’ I30BUX a(hepEeHTIB.

Ilepghyzin. Uepes 2 roa micis 3aKiHUYCHHS
CTUMYJsLii HepBa TBapUH MNiJ I'IUOOKUM
Hapko3oM (meHTobap0OiTan HaTpio, 90 Mr/kr
BHYTPIIIHBOOUYEPEBUHHO) Nepdy3yBain IHTpa-
KapaiaJibHO Yepe3 BUCXITHY a0PTY CIIOYATKY
conboBUM pochatHum oypepom (CDB), skuit
MmictuB 0,2 % HiTpuTy HaTpito Ta 25000 on/n
renapudy. [lamni nepdysito mpomgosxyBaiu 4%-
M napadgopmaibaeriioMm, posunHenum y 0,1
MoJie/1 @b (pH 7,3). CniuHHMI MO30K IIBUAKO
BUJUISIIIM, BIIOKPEMIIIOBAIN MMONEPEKOBI Ta
kpuxoBi cermentu (L4-L6, S1), ski nonart-
KOBO ¢ikcyBanu npotsirom 12 roa. Bubpani
CErMEHTH BUTPUMYBAJIM IPOTATroM 48 rog npu
+4°Cy 30%-My po34mnHi caxapo3u, MPUroTo-
BaHoMmy Ha @Bb. @poHTaIbHI 3pi3U CIUHHOTO
MO3KY (40 MKM 3aBTOBILIKH) 30UpaIn y KiJIb-
kocTi 60—80 BiJx KO)KHOTO CETMEHTA Y YOTUPH
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JIYHKU, 3artoBHeHUX XxonoauuM CDb s mo-
JTAJTBLIOT0 IMyHOTICTOXIMIYHOT O TTo(hapOyBaHHS.

Doc-imynozicmoximis. IMyHOTricTOXIMIYHE
BUsIBJIIeHHS! DOc-1p-a1ep HEHPOHIB MTPOBOININ
3a 1OTIOMOTOI0 CTaHAAPTHOI aBIIMH-010THUH-
MEePOKCHUIa3HOI METOIMKH 3 BUKOPUCTAHHSAM
TMOJIIKJIOHAJIBHUX KPOJISTYMX aHTUTLI, CIPSIMOBA-
Hux ipoTH Oinka c-Fos (,,Oncogene Research”,
ADb-5, CIIIA) [8] i komepiiitHoTO Habopy (ABC;
»Vector”, PK 4001, CIIIA). ITigpaxyHok doc-
ip-si7iep HEHPOHIB MPOBOAVIIH ITiJT MIKPOCKOTIOM,
a IX MmomapoBy JIOKaJIi3alliio B Cipiil peuoBUHI
BU3HauUalu 3a atiiacoM [16]. Miueni doc-ip-
HEeMpOHU 1AeHTU(]iIKyBaIu 3a IHTEHCUBHUM
TEMHO-KOPUYHEBUM 3a0apBIECHHSIM iX SiAep.

Cmamucmuxa. Kinbkictb @oc-1p-HepoHiB
MiAPaxoBYBaJIHN OKPEMO AJIs KOXKHOTO apy
(1-10) na incu- Ta KOHTpanaTepaaIbHUX OOKaX
3pi3iB Mo3ky. o6 oTpumaTu cepeaHio
KUIBKICTh * cTaHAapTHA MOXUOKA CEpeIHbOTO
MIUEHHX si7ep (MO3UTUBHUX HEHPOHIB) BUKO-
puctoByBaiu 6au3bKo 15 modapboBaHUX
3pi3iB 3 KOXHOTIO cermeHTa. PesynbTratu
CTATUCTUYHO 0OPOOIISIIN 3 BAKOPUCTAHHSAM
kpurepito t CTeroneHTa. Pi3Huilg BBaxkanacs
nocrtosipHoto ipu P < 0,05 ta P <0,01. Mox-
JIMBA TOMMWJIKA MOJIBIHOT O MIAPAXyHKY OAHUX
1 TUX CAaMHUX MIYEHHMX HEHPOHIB y CYCIIHIX
3pi3ax KOPEKTyBaIacs 3a JOIOMOT' OO PIBHSHHS
Abepkpom0i [2].

PE3VJIIbTATU

Hawmwu BcTaHOBJIEHO, IO MAKCUMAJTbHE 30171~
IIEHHS €KCIpecii c-fos y MOMepeKoBUX Ta
KPHIKOBHUX CETMEHTAX CIIMHHOTO MO3KY JOCSI-
rajocs depes 2 TOJ MICIs eIEeKTPUUHOTO
noapasHeHHs1 GS, KUl iIHHEPBYE ABOTOJIOBUI
M’sI3 IUTKH I1ypa. BuxigHuii piBeHb excrpecii
c-fos B TFOMOO-caKpaJIbHOMY BIJIA1JII CTIMH-
HOTO MO3KY B 1-if (iIHTaKTHI) KOHTPOJIbHIHI
TpyIi IypiB OyB IyKe HU3bKUM (MEHIIE HiXK
' aTh Doc-ip-saep HepBOBUX KINTHH y 40 MKM
3pi3i). KimbKicTh MiueHUX HEHPOHIB y PiI3HUX
Iapax rmorepeKoBOTO MOTOBIIEHHS Ta BEPXHIX
KPHM)KOBUX CETMEHTAX y CEpPeIHbOMY CTAHO-
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BUJIa 2 i MEHIIIE KJIITUH Ha 3pi3 y mapax 1-5.
B iHmwux mapax BigMivamgucs MOOJUHOKI
3a0apBIieHi iApa HEUPOHIB. Y 2-if KOHTPOJIBHIN
rpyni BUXIIHUNA piBEeHb eKcImpecii c-fos B
JIFOMOO-CaKpajIbHOMY BIIJTiJTi CTUHHOTO MO3KY
O0yB Tpoxu Buuii. CepeaHs KIIbKOCTI ep
MiYE€HHMX HEHPOHIB y PI3HUX IIapax momnepe-
KoBoro notoBueHHs: L4 — L6 Ta BepxHix
KPUXKOBUX CerMeHTax Ili€i Ipynu IYypiB
craHoBuiu 1,51 MeHue y mapi 1, y mapax 2—
4 — 61u3bko 0,7, y mapi 5 — 1,3 sigep. Y TBapuH
L€l TPYIH JOIaTKOBO BUSIBIISITUCS MapKipOBaHi
HelipoHu y mapax 7 ta 10, a cepeHs KUTbKICTh
MIYEHUX HEWPOHIB y IIUX LIapax He MepeBU-
ryBaja 2 KiITHHY Ha 3pi3. Cllif 3a3HaYUTH, 1110
y IIyPiB peecTpyBajocs 301IbIIIEHHS CEpEeAHbOI
KUTBKOCT1 MIY€HUX HEHPOHIB TOJIOBHUM YHHOM
B illcuiiaTepalibHOMY I1api 1, BnacHomy sapi
(mapu 314), a TaKOX y MUK TOPCATHHOTO
pora (map 5), ocobimBo y cermentax L41L5.
HeBenuky KibKiCTh MO3UTUBHUX HEHPOHIB
TaKOX PEECTPYBAIM HA LIUX PIBHAX Y BEHT-
paTbHOMY PO3i 1 HABKOJIO LIEHTPAJILHOTO KaHATY
(urap 10). PizHuis cepeiHix 3HaY€Hb KiTbKOCTI
MapKipoBaHUX KJIITUH Y Cipiii peuOBHHI MOTIe-
PEKOBO-KPUKOBOTO BI/IJIINTY CHUHHOTO MO3KY
Mix 1-10 Ta 2-10 rpynamu mypiB OyJia craTuc-
THYHO HepocToBipHOIO (P > 0,05).

IMTicns onro61YHOT cTuMyITsIii GS 3 yacTo-
To10 25 'y y TBapuH 3-1rpynu BUABUIIOCH,
110 MiYeH1 HEHPOHU B KiJILKOCTI Bif 8 mo 12
Oynu po3cisiHi incunatepanbHo y L4, LS ra S1
TOJIOBHUM YMHOM Yy HIMHIII JOPCATIbHOTO pora
(map 51 6). Heo6xigHO Big3HAYUTH, 11O HA
IncuiiaTepabHOMY OOI1l MO3UTUBHI HEHPOHU
(3—-6 Doc-ip-gaep HaA 3pi3) peecTpyBalu
TaKOX y MOBEPXHEBHUX IIapax AOPCcalIbHOTO
pora nux cermeHTiB. Ha puc. 1 12 noka3zaHo
MPUKJIAAU 3Pi31B 3 BUSABJICHUMH Ha HUX
MIUYEHUMHU KJIITUHY Y Cipiil pedoBuHi micis 30-
XBUJIMHHOTO noapa3HeHHs GS. 306pakeHHs 3
MaJIuM 301TbIeHHIM (quB. puc. 1,a,ri2,a,r)
JIAIOTh 3arajibHe ysIBJICHHS Mpo po3noaiia doc-
ip-siiep Ha incuiiaTepajlbHOMY OOI JaHUX
CerMeHTiB. Benuki CKymueHHsl MiY€HUX HeH-
POHIB CITOCTEPIratoThes y MIMHI JOPCaTbHOTO
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Puc. 1. ®oc-iMyHOpeaKTHBHI HEHPOHH Ha 3pi3aX CIUHHOI'O MO3KY IIypa: & — PO3MOLI TO3UTHBHUX KITITHH y mapax (1-7)
cipoi pedoBuHHU 4-T0 nonepekoBoro cermeHTa (L4); 6, B — HelpoHHU y mapax 5 i 7 mpu BeTUKOMY 301IbIIeHH] (30HA
po3TalllyBaHHS HEHPOHIB MMO3HAYEHA MYHKTHUPHOIO JIHIEI); T — PO3MOALI TO3UTUBHUX KJIITHH y mapax (1-10) cipoi
pedoBUHH 5-T0 nonepekoBoro cermenta (LS); 1 — HelipoHU B mapax 5 i 6 mpu BenukoMy 360iblieHHi. LF — natepansuuit
KaHaTHUK 010l peuoBuHU. MaciurabHa iHist Ha a Ta r — 200 MKM, Ha 6, B, 1— 50 MKM
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pora Ta y mpoMiXHii 30H1, OJIMX4e 10 mapy
10 (nuB. puc. 1,a). Ha 300paxxeHHSX 3 BeJIU-
KWM 301JIBIIIEHHSIM I1i CKYITUSHHS s/Iep MOXHa
nmobGayuTu OLIkII AeTaIbHO (IUB. puc. 1,0,B,
nra?2, 0,8, m). Bugno, nmo ®oc-imyHopeak-
TUBHICTB OyJj1a c1abo BUpaXeHa B TOBEpPXHe-
BUX mapax 112 1BepxHiil YaCTUHI BIACHOTO

SRR T
FoH "l.' '\l_. a i

aapa (map 3) Ta y BEeHTpalbHOMY poO3i
(MenianpHa Ta JaTepalibHa YACTUHU 1Ay 7,
mapu 8 Ta 9) (nuB. puc. 1,a,r). Ha mikpodo-
Torpadigax 4iTKO BUAUISIOTHCS BEJIMKI Ta MaJl
IMYHOpEaKTHUBHI siipa. [ pyna Benukux siaep
(61u3pko 10 MKM) BiANOBiIa€ BEIUKUM
HellpoHaM, a rpyna Manux siaep (0au3pko 6

Puc. 2. @oc-iMyHOpeaKTUBHI HEIPOHM Ha 3pi3aX CIMHHOTO MO3KY LIypa: & — PO3IIO/IiI TO3UTUBHUX KITITHH Yy mapax (1-10)
cipoi peyoBUHH 6-T0 mornepekoBoro cermenta (L6); 6, B — HelipoHu y mapax 6, 7 i 10 npu Benukomy 301blIeHHI (30HA
pO3TalllyBaHHS HEMPOHIB MO3HAYEHA TYHKTUPHOIO JIHIEI0); T — PO3IO/IUI TO3UTUBHUX KIIITHH y 11apax (1-9) cipoi peuoBrHI
1-ro kpmxoBoro cermenTa (S1); 1— HelipoHH B Iapax 4 i 5 mpu Benukomy 3011bieHHI. [HIII TO3HAYeHHS TUB. puc. |
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MKM) — MaJIUM HEpBOBUM KJIiTHHaM. Bin3na-
YUMO TAaKOX, L0 y HAIIMX €KCIIEPUMEHTAaX
CTUMYJISILISl HU3bKOMIOPOTOBUX CIIHAJIBHUX
acepeHTiB rpynu I He MPU3BOAUTH 10 TOMITHOT
eKCIIpecii c-fos y KIiTUHAaXx riii.

Ha puc. 3 mokazaHo po3moail MiYeHUX
sJIep HEMPOHIB Ha INICH- Ta JIaTepaJIbHOMY 0011
cermenTiB L4-L6 ta S micas npsimoro
noapasHeHHs HepBa. Po3monin doc-ip-kiaiTuH
O0yB nmomiTHO acumerpuuHuM. Ha incunare-
pajgbHOMY OOL1l CETMEHTIB MMOPIBHSHO 3 KOHTpA-
JaTepalbHUM cHocTepiraeTbcsi Habarato
OlNbpllIe MapKIPOBAHUX KIITHH Y KOXHOMY
mapi. [TepeBakHa OGiIbIIICTh MiYEHUX HEHUPO-
HIB Yy BKa3aHUX CETMEHTAaX JOKaJlizyBajacs y
AT TopcadbHOTro pora. Po3moain MiueHnx
KJIITHH Ha icuiiaTepaibHOMY 0011 pa3oMm y
mapax 5 ta 6 cermentiB L4-L6 Ta S1

14

. ¥

1 2 2 a4 5 L 7T H HAOQ

i}

1234 36 7 8 31

€}

cranoBuB 41, 38, 35 ta 32 % Bix 3arajibHOI
KUTBKOCTI MapKipOBAHUX HEHPOHIB BIAOBIIHO.
KinpkicTh MideHUX HEWPOHIB y mIapi 7 mux
camux cermeHtiB O6ymna 10, 11 ta 415 %
BIJIMOBIIHO. XapaKTepHI NaTEPHU 3arajJbHOrO
pO3MOoAiNy MiueHUX KJIITUH ITOKa3aHO Ha PUC.
4 Ha cxemMax OKpeMHX 3pi3iB BU3HAUEHUX
CErMEeHTIB BIIMIOBIHO /IO aTjIacy MO3KY Iypa
[16]. BumHo, 1110 OCHOBHA KIJIBKICTh MapKipo-
BaHUX HEHPOHIB 3HAXOJAUTHCS y MUK TOP-
CaJIbHOTO POTa, HEBEJIMKa KUIBKICTD — y IIOBEp-
XxHeBUX mapax 112, BmacHomy sapi (mapu 3
Ta 4) Ta HABKOJIO LEHTPAJIbHOTO KaHaly.
[TooquHOKI MapKipoBaHi KJIITUHH TaKOX
BUSIBJISIIOTH Y TPOMIKHIH 30H1 C1pOi pEHOBUHHU,
OJM>KYe 10 LEHTPAJIbHOrO KaHAJy, MeAlaabHIi
YaCTUHI BEHTPAJIbHOTO pora (1mmap §), a TaKox
y MOTOPHHUX sipax (map 9).
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Puc. 3. KinbkicHuii anami3 posnoniny Poc-iMyHOpeaKTUBHUX HEHPOHIB Ha 3pi3 y mapax cipoi peuoBunu (1-10) pizHux
cerMeHTiB. CBITJII CTOBITYMKH — INICUJIATEPAIIbHI, TEMHI CTOBITUMKY — KOHTpaJIaTepaibHi 00ku cermeHTiB: a— L4, 6 - L5, B
—L6, r—S1. Yka3aHo cepeIHIO KiIbKICTh MIYeHMX HEHPOHIB + cTaHmapTa moxubHa cepenuporo. * P < 0,05, ** P < 0,01
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OBI'OBOPEHHA

PesynpraTi Hamoi po60TH NOKa3yoTh, 110
OJTHOCTOPOHHE €JEKTPUYHE MOJIPAa3HEHHS
adepeHTHHX BojioKOH rpymu I y cknami GS, gae
cneuniuHui nmaTepH posnoainy doc-ip-
HEWPOHIB y MONEPEKOBO-KPUKOBOMY BiAAIII
CIIMHHOTO MO3KY. CIIil 3a3HAYUTH, 1[0 MiYCHI
KJIITUHU KOHIICHTPYBAJIMCS TOJIOBHUM YHHOM
incunaTepalbHO B perioHax, TpaguLiiHO
MOB’A3aHUX 13 30HAMM 3aKiHUEHb MPOEKIIi
HU3BKOTIOPOTOBUX aePEHTIB, SIK1 IEPenatoTh
HebomboBY iHGopMailito [3]. Le muiika (mmap 5)
Ta OCHOBA gopcajabHoro pora (map 6). Kpim
TOTO, Y AOPCAJILHOMY PO31 MiueHI HEWPOHH
TAKO BUSIBJICHI Y HHKHIN 4aCTUHI )KeTaTu-
HO3HOI1 cyOcTaHMii (mmap 21), MeHIIAa KiITbKICTh
TaKHX HEMPOHIB JIOKAII3yBaIacs y HEHTPaIb-
Hilf yacTuHI BacHoro saapa (mapu 314). Ipu
JIOBrOTPUBAJIIN CTUMYJISILIT TPOTPIOLIENTUBHUX
BojokoH (rpynu la ta Ib) Mmu BUABHUIU
He3HauyHy POC-iIMyHOPEAKTUBHICTh TAKOXK Y
MaprifHajibHi# 30Hi (1ap 1) i BepXHil yacTrHi

JKeJTAaTUHO3HOI cyocTaHIii (tmap 20), To6TO B
30H1 3aKiHUY€Hb HOUMUENTUBHUX a(hepPEeHTIB
(muB. puc. 4). ®oc-iMyHOPEAKTHUBHICTb BUSIB-
Jsutach y mapax 112 Takox y rpyri npoorie-
pOBaHUX TBapUH 0€3 eIeKTPUYHOI CTUMYJISLI]
GS. Heo6xigHo BigMiTUTH BiACyTHICTH DOC-
IMYHOPEAKTUBHOCTI y MICISIX JOKami3aii
CIIHAJILHUX MOTOHEHpoHiB (mmap 9). Panime
OyJio mokaszaHo [9], mo y mypis micis TpuBa-
soro 6iry o Tpeadany (0e3 po3BUTKY BTOMH
M’s31B 3a/1HIX KiHLiBOK) Doc-ip-HelpoHHU
BUSIBJIIIOTHCS HE TUTBKH y MeliaJIbHIN YaCTHHI
IIMIKK Ta OCHOBI JOPCAJILHOTO pora, a i 'y
MTPOMIXKHIM 30Hi TA MOTOPHUX siipax (mmapu 719).
Taxki po36ixHOCTI y matepHax c-fos ekcrpecii
y TTOMOaIbHOMY BiJI/IiJ1i CHUHHOTO MO3KY B
HAIIIUX JOCIIaxX Ta y BUMIAJIKY, KOJIU TBAPUHHU
BIJIBHO PyXalOThCsl TPUBAJIUNA Yac MO TPe-
0aHy, MOXJIMBO TTOB’I3aHi 3 ONepaIli€ro, sKa
BHOCHUTD OOJIbOBY IMITYJIBCAIIIO IO CTUHHOTO
MO3KYy, @ TaKOX HAapKO30M, IO 3HUXKYE
3arabHy @oc-IMyHOPEaKTUBHICTb, OCOOJIMBO
y MOTOpHUX simpax [15]. Sk i mpu enekTpuyHii

Puc. 4. XapaxkrepHi matepHu po3mnoiny Poc-iMyHOpeaKTUBHUX HEWPOHIB (BEJIHMKI KpaINKH) Ha 3pi3ax nonepekoBux (L4 —
L6) i kprkoBoro (S1) cerMeHTiB CHUHHOTO MO3KY IIypa IMPU OJJHOCTOPOHHBOMY MOAPA3HEHHI (TpaBOpyY) M’ I30BUX
HU3bKONOpOroBux adepentis rpynu la n. Gastrocnemius-Soleus: a—1L4,6—-L5, 8- L6, r—S1
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CTUMYJSILII HU3bKONOPOTOBUX aepeHTiB
rpynu | y mypiB, y Halmmx fociigax, Tak i mpu
TpuBajioMy Oiry 1ypis o Tpeadany [9], doc-
1p-HEHPOHIB y JaTepalibHIN YaCTUHI ITUHKHI
(peTukynsipHa ii 30Ha) He OyJi0 BUsABIEHO. K
Bigomo [3, 4, 7, 10, 11, 13, 17], us 30Ha €
MiCIIeM 3aKiHUEHb K M SI30BHX, TaK 1 IIKIPHUX
HouuuenTuBHUX adepentis (rpynu 111 1V).
Panime 6y BUKOpUCTaHI pi3HI MAX0IU
(enexTpoddizionoriuyHnii, MOphOIOTTYHHIA, aHTe-
porpajgHuii TpaHCIOPT MEPOKCUIAZH XPOHY),
106 nudepeHLiIoBaTh MPoeKLii adepeHTiB, sKi
inyte y cknani GS Bi M’SI30BUX BepeTeH
(Ta), Big Takux, mo MPOXOASTH BiJl CyXO-
xunpHUX peuentopiB Ionpmxki (Ib). SABHa
PI3HULA MK IUMU aepeHTAMU MOSCHIOETHCS
XapakTepoM ix Tpaektopiii. Tak, BOJIOKHa
niarpynu la mMamoThs KonaTepali y HIHUHKY,
OCHOBY JJOPCAILHOTO pora (mapu 4—6) Ta 30Hy
MOTOPHUX siAep (map 9), a BOJIOKHA MIATPYIH
Ib maroTh KomaTepali, SKi pO3MOBCIOJ-
KYIOTbCS TUTBKH y IIMILI Ta OCHOBI 10pCaib-
Horo pora [3, 14]. AHani3 JaMiHapHOTO
pO3MOALNTY eKCIpecii c-fos Mpu MOApa3HEHH]
adepeHTiB rpynu | y HaImmX eKcrepuMeHTax
Ta JiTepaTypHi JaHi [1] 103BONSIOTH 3pOOHTH
BUCHOBOK PO Te€, 10 BIUIUBHU BiJ aepeHTIB
BKa3aHOI Tpynmu OJAEPXKYIOTH la momymsimii
IHTEpPHEWPOHIB, K1 PO3TAILLIOBaHI 31€0LTHIIIOTO
y TIMOOKMX MIapax cipoi pe4OBUHU CIIMHHOTO
MO3KYy. MoHa BBaXaTH, 1110 TAKUU TUIT HEM-
POHIB BITHOCUTBCS A0 30y 1KYBaJIbHOT'O TUITY
CIIIHAJILHUX IHTePHEHPOHIB, SIK1 BXOISATH 10
CKJIaJly BHYTPIIIHbOCETMEHTAPHUX IIJISIXIB.
Cui 3a3HAYUTH, IO B MICIISIX JIOKATI3allil raab-
MIBHUX IHTepHEHPOHIB (BEpXHI WIAPHU T0P-
CaJbHOIO pora Ta mpoMikHa 30Ha [12, 18])
@Poc-IMyHOPEAKTUBHICTH OyI1a cabo BUpaKeHa.
TaxkuM YMHOM, BUKOPUCTABIIN HAXOLIBII
CydyacHY TEXHIKy BH3HA4YE€HHS PAaHHbHOTO
MPOTO-OHKOT€HA ¢-f0s, HaM BIAJIOCS BUSIBUTH
CTIHKUI MaTepH JaMiHAPHOTO PO3MOIIITY
CIIHAJIBHUX IHTEPHEHPOHIB, 1110 AKTUBYIOTHCS
P NOAPa3HEHH] M s130BUX adepeHTiB rpynu I.
Lleit maTepH CyTTEBO BiAPI3HAETHCS BiJ Ma-
TEPHY eKCIIpecii ¢-fos pu MoApa3HEHH] HOLU-
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LENTUBHUX aePEHTIB, 3aKIHUCHHS SKUX BUSIB-
JASIIOTHCS TOJIOBHUM YMHOM Y MapTriHalbHil
30HI1 T4 )KEJATHHO3HIN cyOCTaHIIIl Topcallb-
HOT'0 POTa CIIMHHOTO MO3KY.

Poboma suxonana 3a niompumxu epanmy INTAS 01-
2130, epanmy APD Ne 05.07/00065 Minicmepcmea
ocsimu ma Hayku, epanmy ,, MonexynapHi ocnogu
@yuryionysannus cenomy” HAH Yrpainu.

A.V. Maznychenko, V.A. Maisky, A.I. Pilyavskii,
A.L Kostyukov

EXPRESSION OF C-FOS IN THE SPINAL
CORD AFTER ELECTRICAL STIMULATION
OF THE LOW-THRESHOLD AFFERENT FIBRES
N. GASTROCNEMIUS-SOLEUS OF THE RAT

The specific pattern of ¢-fos gene expression was evaluated
within the lumbo-sacral spinal cord during 30 min non-nox-
ious stimulation n. gastrocnemius-soleus of male Wistar rats.
A lot of small and large Fos-immunoreactive (Fos-ir) nuclei
were located ipsilaterally, mainly in the middle of the neck and
base of the dorsal horn (layers 5 and 6). Traditionally, these
layers are considered to be the region of termination of the
low-threshold afferent fibers. A few Fos-ir neurons were
recorded in the intermediate zone (layer 7) and the area around
central canal (layer 10). The scarce labeled cells were also
revealed within the marginal zone and substantia gelatinosa of
the dorsal horn, i. e. the zones of termination of the high-
threshold muscle afferents. In conclusion, the revealed pattern
of ¢-fos expression in the spinal cord following non-noxious
stimulation differs from that induced by noxious stimulation.
Thus, the pattern of ¢-fos expression in the spinal cord is
dependent on the stimulus modality.

A.A. Bogomoletz Institute of Physiology, National Academy of
Sciences of Ukraine, Kiev
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