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CHANGES OF THE STRUCTURAL
ORGANIZATION OF THE NUCLEUS RAPHE
PALLIDUS AFTER THE DECREASE

OF ENDOGENOUS SEROTONIN LEVEL

IN THE PRENATAL PERIOD

OF DEVELOPMENT IN RATS

L. 1. Khozhai and T. T. Shishko

The role of serotonin in the nucleus raphe pallidus (NRP)
development and the dynamics of its serotonin-producing neu-
rons were studied during various time points of the postnatal
period in normal Wistar rats and in animals developing prenatally
under the conditions of serotonin deficiency. It was shown that
NRP contained 2 populations of serotoninergic neurons with
different morphological characteristics. At the initial stages of
postnatal development (Day 5) serotonin-producing neurons
included only large neurons, while the synthetic activity of small
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neurons appeared later (by Day 10). With age, under normal con-
ditions, the size of large neurons and their number were increased
which is indicative of continuing process of differentiation and/or
functional load augmentation. The size and number of small neu-
rons were practically unchanged with age. Serotonin deficiency
during prenatal development lead to the disturbance of NRP
structural organization. In comparison with the control animals,
the size and the number of serotonin-producing neurons of both
populations was decreased, their size remained unchanged with
the age. Part of the neurons underwent degeneration, resulting
in the reduction of their numbers. The damage observed may
change the serotoninergic innervation of the medullary nuclei,
responsible for the cardiorespiratory the control, thus causing the
disturbances of cardio-vascular and respiratory systems.
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ANEPHbIA BENOK NeuN B HEUPOHAX YEPHOIO BELLECTBA FOJIOBHOIO MO3rA

YEJIOBEKA

JlaGoparopust (pyHKIMOHAILHON MOP(OJIOrUK UEHTPAIbHOM U nepuepuyecKori HEpBHOM CUCTEMbI
(3aB. — a-p men. Hayk [1. D. KopxkeBckwit), oTyien oouiein u yacTHoi Mopdosioruv, HayuHo-uccrenoBaTeIbcKuii THCTUTYT

akcnepumenTanbHoi Meguiuabl C30 PAMH, Cankr-Ilerep6ypr

MpoBeaeHo MMMYHOLIMTOXMMMYECKOe nccnenoBaHue akcnpeccun 6enika NeuN B HelipoHax YepHoro BellecTsa (YB) ronoeHoro Mosra
yenoseka (n=14, Bo3pact 27-78 net). Cnabas no3nTtueHaA peakuna Ha 6enok NeuN onpenenaetca B YacTu HelipoHos YB, Toraa
KaK B OCTaJIbHbIX HEMPOHAx OH OTCyTCTBYeT. B uenom, peakuma Ha 6enok NeuN B HelipoHax 4B ronoBHOro Mo3ra YefioBeka Bbipa-
XeHa cnabee, YeM B PaCMONIOXKEHHBIX HA TEX Xe Cpe3ax HeMpPOHax KpacHoro Aapa.

KnioueBble cnoBa: ro/ioBHOM MO3r, YepHoe BeLecTBo, ﬂaepr/ﬁ 6esn0k NeuN, yenosek

N3BecTHO, 4TO spepHblii 6emok NeuN noka-
JM3yeTcs B Spax M MEepPUHYKIEAPHON LUTOIUIa3Me
6onpmacTBa HetiponoB LUHC mutekonmraronmx [6].
Bmecte ¢ Tem, onpepienieHbl psi TUIOB HEHPOHOB,
B fAflpax KOTOPBIX, MO HEU3BECTHON MOKa MpUYUHE,
3TOT OeJloK He OOHapysKeH. Tak, K HelpoHam, B
HOopMe He cuHTe3upyrolmm NeulN, oTHOCATCS KNeTKu
Kaxansgs—Peruuyca B HeokopTekce, MHOTME KJIEeT-
K1 Mo3xkeuka (kynetku IlypkuHbe, KOp3uHYaThble U

3Be3/[4aThle KIEeTKU, KIeTKU ['0IbIKM, yHUIOMNSIpHBIE
LIETUHKOBBIE HEWPOHbI, KIEeTKU Jlyrapo, HEipoHbI
3y04aToro sjipa), HEMPOHbI HIDKHUX OJIUB, MUTPAJlb-
Hble KJIETKM OOOHSTEJbHBIX JIYKOBWI, TaMMa-
MOTOHENPOHBI B CIMHHOM Mo3re [2]. [lanHbie 06 0co-
O6eHHocTaX akcnpeccu NeuN B HelipoHax 4YepHOro
BewecTBa (UB) y nabopaTOpHbIX MIIEKOMUTAKOLIUX
NpOTUBOPEUMBHI [4, 5], a B OTHOLLIEHNH YesloBeKa —
OTCYTCTBYIOT. YUWUTbIBAs TO, YTO MPU PA3IUYHBIX
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HeiipoHb! yepHoro BeecTsa (a—B) M KPacHOro sjpa (I') FOJIOBHOIO MO3ra YeJloBeKa.

a — HEeMPOMEJIAaHH-COJIePXKAIlMii HEMPOH CO caboll MONOKUTEbHOI peakuueil Ha 6enok NeuN; 6 — HeilpoMeslaH1H-COfeP KAl HEIPOH
C OTCYTCTBUEM IOJIOXKUTENILHON peakuyun Ha 6eslok NeuN; B — HefpoH, He COfep KallMil HeMpOMeslaHHa, CO CJIabo¥ MOMOJIOKUTEIbHO
peaknueii Ha 6enok NeuN; r — HelipoH ¢ MIHTEHCHBHOM MOJIOXKUTENBHOI peaknyeii Ha 6enok NeuN. CTpenkyu — CKOIUIeHNs TpaHy T Helfpome-
JIaHMHA B LIMTOIUIA3Me HEMPOHOB. IMMyHOUMTOXMMIYECKasi peakiyst Ha 6enok NeuN 6e3 jjokpacku

MaTOJIOrMYecKUx cocTosiHusx 6enok NeulN B Helipo-
HaX TMepecTaeT CUHTE3UPOBATHLCS [2], CBEJIGHUS O ero
sKcrpeccur B Kietkax UB MoryT ObITh CylllecTBeH-
HbI JIJISl OLEHKM (PYHKIMOHAILHOTO CTaTyca 3TOro
BaKHeMIero fogamuHeprudeckoro nenrtpa [3].

Llenb gaHHOrO MCCAENOBAHUSI COCTOSIIA B UMMY-
HOTMCTOXMMUYECKOM BbisiBiieHnH 6esika NeuN B Hell-
poHax YB rojloBHOro Mo3ra 4eJjioBeka.

MaTtepuan u mMeToabl. B paGoTe mcrmomb30BaHbl (par-
MEHTBI CTBOJIOBOTO OTJIe/la TOJIOBHOTO MO3ra IIFofieil 060€ero
nona (n=14, Bo3pact 27-78 7neT), MONyYeHHbIE TIPU ayTOICHUH.
TIporpamMma MCCIIeIOBaHUSI UMEET MOJIOKUTENLHOE 3aKIIOUEeHUe
3TUYECKOro komurera HaydyHO-MCCIIeloBaTeIbcKOro NHCTUTYTA
aKcnepumeHTanbHoi Meauumabl C30 PAMH. Marepuan ¢pukcu-
poBaM B LMHK-3TaHOJ-(hOpMabiieruje, 00e3B0XKUBAIIN U 3aJTH-
BaJIM B mapauH no odlenpuHaToil MeToguke. ['oToBuIM cpesbl
TomuuHoM 5 MKM. Bennok NeuN BBISIBIISIIN ¢ TOMOIIBI0 MOHOKJIO-
HaJbHBIX (KJTOH A60) MbiimHbiX anTuTes (Chemicon, CIIA) u
Ha6opa EnVision+® System Labelled Polymer-HRP Anti-Mouse
(Dako, [lanus). 1151 BU3yanu3auuu npogykTa UMMYHOLUUTOXUMHU-

YecKOll peakuy ucnosb3oBain xpomored DAB+ (Dako, anus).
YacTb cpe3oB JIOKpAIIMBAIM aCTPOBbIM CHHUM. B KauecTse
BHYTPEHHETO MOJIOSKUTELHOTO KOHTPOJISI BBICTYNAIN HEHPOHBI
KPacHOTO $ipa, PacloJIoSKeHHOTo Ha TeX Ke cpe3ax. AHAIM3 U
oToChEMKY MpenapaToB BbINOJHSIN, UCMONbL3YSI MHUKPOCKOI
Leica DM750 u cporokamepy ICC50 (Leica, 'epmanusi).

PesyabTaTel uccanemoBanus. OOHapy-
JKEHO, YTO B W3YYEHHBIX MpenapaTax peakuuro Ha
6esok NeuN faBanu ToJAbKO HeWpoHbl. B Hefiporune
MOJIOXKUTENbHASI peakuust Ha 9TOT OelIOK OTCYT-
crBoBajia. bosnbumHCTBO HeipoHoB UB orueTnuso
OIpEIeNIITINCh HAa HE JIOKpALlIeHHbIX cpe3ax OJjaro-
Aaps HaJIW4YMIO B MX LUTOIUIa3Me€ HelpOoMeNlaHWHa.
Kpome Toro, Ha oKpallleHHbIX cpe3ax Cpefu Herpo-
HOB YUB BbIIBISIUCH U TE€, KOTOPbIE HE COACP KU
HefipomenaHuHa. Bo Bcex MCCIIEJOBaHHBIX Cllydasix
B UB BcTpeyanuch HECKOJILKO BapUAHTOB HEMPOHOB,
pa3aMyaroIMXcs MO COJIEP>KAHUIO HEMpOMEJIaHNHA U
CNOCOOHOCTH OKPAIIMBATHCS TPU TPOBEJICHUN PeaK-
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uuu Ha Oesiok NeuN: HelpoHbl, cofepyKaliue Heu-
pomestannH u 6esoKk NeuN, HEHpPOHBI, copepxallye
HEWpOMeJIaHiH, HO He [AloIMe peakuuu Ha OesloK
NeuN, u HellpoHbI, HE cofiepKalle HeMpOMeIaHUHA,
HO jlatolue peakuuto Ha 6e1ok NeuN (pucynox, a—8).

OO6uMM MpU3HAKOM MMMYHOTO3UTHUBHBIX siiep
HeripoHoB YUB Obla ciiabas peakuus Ha 6es0k NeulN.
B ornuuue ot HeiipoHoB UB, B HElpOHAX KpacHOro
sapa peakuusi Ha 6ejok NeuN OblL1a MHTEHCHUBHAS,
MpUYEM B OOJILLIMHCTBE CI1y4yaeB HAOIOAAIOCH OKPa-
HIMBaHKE HE TOJIBKO SiIep KIETOK, HO U MEPUHYKJIIeap-
HOW LIMTOMJIa3Mbl (CM. PUCYHOK, T').

O6cyXieHrue TMOJYYEHHBIX JaHHBIX.
Kak 6bu10 ycranoBneno panee [1], B UB rosoBHo-
rO MO3ra 4YeJloOBeKa IPHUCYTCTBYIOT HEMPOHBI Kak
cofiepykalliue HelipoMeNaHWH, TaK U JIMILIEHHbIE ero.
Hacrosiee wuccnenoBanre mnokasano, 4To OeJioK
NeuN BbISIBIISIETCS U B TEX, U B IPYTUX MOATUINAX HEN-
poHoB UB, ofiHaKO €ro KOHUEHTpalKs B HUX 3HAYU-
TEJBLHO HIXKE, YeM B HEpOHaX aHATOMUYECKU OJm3-
KO pacIoJiockeHHoro K YB kpacHoro sijipa n apyrux
obJyacTeil TOJIOBHOTO Mo3ra [6]. DTOT (akT MOXKeT
ObITH OOYCJIOBJIEH creuuUIecKUMN (PyHKIMOHAb-
HbIMHU XapaKTEPUCTUKAMU JJO(AMUHEPIMUECKUX HEN-
POHOB TOJIOBHOTO MO3Ta, CBA3aHHBIMUA C OMOCUHTE30M
HellpoMesaHhHa W MeTaboIM3MOM KaTeXOJaMUHOB
[3]. Panee, npu uccnefoBaHuu pacnpejesieHus: oeska
NeuN B kietkax YUB rosioBHOro Mo3ra KpbIChl ObLIO
00OHapy>KEeHO, YTO B YAaCTH HEHPOHOB OH clabo 3Kc-
MpeccupyeTcsi, a B YaCTu — OTCyTcTByeT [4]. B TO
Ke BpeMsl, y necyaHoK NeuN-MMMYHOMO3WTUBHbIE
HENPOHbI ObLJIM BBISBIEHbI TOJILKO B KOMIAKTHOMN
yactu YB [5]. PesyabTaThl 3TOro uccienoBaHus
COTMOCTABNMBI C JIAaHHBIMH, MOJIyYEHHBIMU TIpU M3Y-
yeHun akcnpeccun Oenka NeuN B HeifipoHax YB
KPbIChI: NOMyJIsiUMs HepoHoB UB y yenoBeka Takxke
HEOJTHOPOJIHA, TIOCKOJIBKY B HEWl MMEIOTCS KIIETKH, B
KOTOpbIX 0esI0K NeuN BbISBISETCS U B KOTOPbIX OH
oTcyTcTBYeT. HeraTusHbIi pe3ynbTaT MMMYHOLMTO-
XMMHUYECKOI PEeaKI B 4acTW HEMpoHOB UB moxkeT
OOBSICHATHCS TeM, uTo O0eslok NeuN B HUX OO He
9KCMPECCUPYETCs COBCEM, JIMOO OH 3KCIPECCUPYeTCs
B TaKOM MaJIOM KOJIMYECTBE, YTO METOIAMA UMMYHO-
UTOXVMMWHU HE OTIPEJICIISETCS.
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Takum 06pa3oM, HellpoHbl UB ronosHoro mMosra
yesioBeKa no BbisiBisieMocTu 6enka NeulN noppasne-
JSIOTCA Ha 2 Tpymnbl: ¢1a00 UMMYHOMO3UTUBHbIE U
VMMYHOHETaTUBHbIE K 3TOMY O€JIKY. Y CTAHOBJICHHbI
(hakT caeyeT yuuThIBaTh PU U3YUYEHUM MATOreHE3a
6ose3Hn IlapkMHCOHA W CO3[JaHUM €€ aJIeKBaTHBIX
9KCNEPUMEHTAIILHBIX MOJIEJIEH.

Paboma evinoanena npu noodepicxe PODPU (npoexm 12-04-
31857).
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NeuN NUCLEAR PROTEIN IN NEURONS
OF HUMAN BRAIN SUBSTANTIA NIGRA

Ye. G. Sukhorukova

The expression of NeuN protein was examined immuno-
cytochemically in the neurons of human substantia nigra (n=14,
age: 27-78 years). Some of substantia nigra neurons demonstrated
weak NeuN immunopositive reaction, while the others were
NeuN-immunonegative. In general, NeuN immunocytochemical
reaction in neurons of human substantia nigra was expressed
much weaker than in the nucleus rubrum neurons located in the
same sections.

Key words: brain, substantia nigra, NeuN nuclear protein,
man
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