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AGE CHANGES OF CELLULAR COMPOSITION
OF RAT MAJOR PELVIC GANGLION
IN NORM AND AFTER DESYMPATHIZATION

0.A.Fokanova and T.A.Rumyantseva

The neurons of major pelvic ganglion (MPG) were studied
in 140 female Wistar rats of different ages (from newborns
up to 180 days). For desympathization, experimental animals
were daily intraperitoneally injected with 0.3 ml guanethidine
(60-70 mg/kg) from Day 3 to Day 29. To detect the peculiarities
of development, the cross-sectional area of neuronal cell bodies
and the characteristics of the histograms of their cellular compo-
sition were evaluated. The periods of intensive growth in the size
of neurons were detected: from Day 5 till Day 10, from Day 14
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till Day 30 and from Day 60 till Day 90. These periods were fol-
lowed by a relative stabilization of the parameter, indicating the
stepwise nature of the process. Final stabilization of MPG neu-
ronal populations occurred at Day 90. Desympathization caused
the death of a part of a population of neurons, and disruption of
normal age-related dynamics of their growth. Phase response to
the injection of the neurotoxin was found in MPG. From Day 14
till Day 21, an average cross-sectional area of the cells was below
normal, while from Day 21 till Day 60 it exceeded the control
values. From Day 90 till Day 180, the cross-sectional area of
neurons decreased, becaming lower than in control, indicating
a secondary neurodystrophic process. The absence of class 5-7
large neurons after desympathization reflects not only the delay
of their growth, but also the inability of surviving neurons to
compensatory hypertrophic reactions as a result of disruption of
trophic influences.

Key words: pelvic ganglia, neurons, guanethidine, desympa-
thization, histograms
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MOP®OJIOr'MYECKUE OCOEEHHOCTU HEUPOMENTUL,
Y-EPTMYECKOW UHHEPBALIMK CEPOLIA B MOCTHATAJIbBHOM OHTOIEHE3E

I Kadcpeppa HopmanbsHoit dpusmonorun (3as. — npod. IT. M. Macokos), 2 Kacejipa aHATOMUN YesIoBeKa
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HeiponenTug Y (HMY)-conepxallne BOMIOKHA W HEPOHbI MHTPaMypasibHbIX Y3NioB, a Takxe Y- 1 Y,-peuentopbl HITY BbiABAAN
B MWOKapAe y KpbiC B MOCTHATalbHOM OHTOreHe3e VMMYHOrMCTOXMMUYECKUMK MeTodamu. [lonyyeHHble OaHHble CBuAeTenb-
CTBYIOT O BO3PaCTHbIX M3MeHeHnAx HITY-onocpesoBaHHON CepAeyqHON WMHHEepBauun. Y HOBOPOXAEHHbBIX >XMBOTHbLIX MAOTHOCTb
pacnonoxexuna HIY-NO3MTUBHBLIX BOMOKOH Obifia HaMMEHbLUEN 1 Bo3pacTana C MOMEHTa POXAEHWA B TeyeHue nepebix 20 cyT
XN3HW. Y - 1 Y,-pelienTopbl 06GHapyXuBanuch B cepaue Y HOBOPOXAEHHbIX 1 Goree B3POC/bIX XKMUBOTHbIX. Y -peLenTopsl Gbiin
06Hapy>eHbl B cepALe B KOPOHAPHbLIX apTepuaAx, apTepuonax, KapanoMmoLmTax ¢ MOMeHTa poxaeHuaA. MNaoTHOCTb pacnonoXxeHua
Y,-peuentopos HIY B M1OKapae 1oHbIX (40 2 MEC XW3HM) 1 B3POCIbIX KPbIC (40 1 roaa) Gbiia oueHb Mana, OAHaKo 3HauNTeNbHO
BO3pacTana y CcTapbiX KpbiC. Bce HeVipoHbl MHTpaMyparbHbIX Y3M0B Ha MPOTAXEHUM MOCTHATANbHOrO OHTOreHe3a OcTaBa/MCh

Y1 -MMMYHOMNO3UTUBHbIMU U Y2-I/IMMyHOHeI'aTVIBHbIMVI.
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Heitponentup Y (HITY) u ero peuenTopsl yyacTt-
BYIOT B Pa3HOOOpa3HbIX (PYHKIMSIX HEPBHOM cHUCTe-
MbI, BKJTIOYasl PEryJIsIiMIO HACBIIEH!S], SMOIMOHAb-
HOTO COCTOSIHUSI, COCYAMCTOTO TOHYyCa, CeKpeuun
JKeJe3 KeJyaouHo-KuieyHoro tpakta [1, 3]. HITY

BECbMa pAaCIpOCTPaHEH B ABTOHOMHOW HEPBHOM
cucTeMe M B OOJIBIIOM KOJIMYECTBE OOHApyKUBa-
eTcsl B BOJIOKHaX, WHHEPBUPYIOLIMX CEPALE, KOpPO-
HapHbIE M MO3IOBbIE apTEPUH, a0OPTY, COCY/bl KOXKU
Y CKEJIETHBbIX MBI y KPbIChI, KOLIKM, MOPCKOW
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CBUHKM, 4yejioBeka. IIpuMepHo fBe TpeTu HEepOHOB
CUMIIATUYECKUX Y3JIOB y MIIEKOMUTAIOLIUX, TOMUMO
HOpaJpeHalnHa, coiepskatr ator nenrup [2, 3, 7].
B uHTpaMypasibHbIX y3/1ax cepua B MOAABJISIIOLLEM
OoJbIMHCTBE HEHPOHOB (CBBIIE 80%) BBISIBIISIETCS
HITY, npunyem 100% HIIY-no3uTHBHBIX HEWPOHOB
OJIHOBPEMEHHO cojiepxKaT aueTunxosuH [11].

K HacrosimieMmy MOMEHTY UIEHTU(DULMPOBaHbLI 6
tunos peuenropos HITY (Y,-Y,). HanGonee usy-
YEHHBIMU  SIBJISIFOTCSI peuenTopbl Y- u Y ,-THIIOB
[5, 8]. Peuenropsl Y, Kak mpaBuiio, pacrnosiOkKeHbl
noctcuHantuuecku. [Ipecunantuueckue 3geKThbl
HITY ocyuuecTBasitoTcs, TJIaBHbIM 00pa3oM, 3a cyeT
peuenTopoB Tuna Y, (TeM He MeHee, BCTPEeYaroTcst
¥ TIOCTCHHANTUYECKME Y ,-PELENTOPbI, HANPUMED B
MHUOKapJie). Y ,-pelenTopbl MACHTU(ULIUPOBAHbI B
CUMITATUYECKOH, TApACUMIATUYECKON ¥ MeTacuMIa-
TUUYECKON HEpBHOHN cucteMe. Bo3OyxkaeHue mpecu-
HANTUYECKUX PEUENTOPOB Y, BbI3bIBAET IOJABJICHNE
BBICBOOOK/ICHUSI PA3JIMUHbIX HEHPOTPAHCMUTTEPOB
W3 CHUHANTUYECKON TEPMUHAIN: B CHUMITATUYECKUX
HEpBaxX — HOpPaipeHaluHa, afeHo3uHTpudocdara u
camoro HITY, B mapacumMnaTMyecKuUX — aleTHIIXO-
JuHa, B adppepeHTHbIXx — BewjecTBa P u menrtupa,
CBSI3aHHOI'O C KaJbLUTOHMHOBLIM reHoM [3, 5, 11].

B cumnarmueckux ysnax HITY onpepensiercs
¢ MOMeHTa poxjieHusi. B ontorenrese jons HITY-
MO3UTUBHBIX HEMPOHOB BO3PACTAET B TeueHue 1-ro
Mecsua Kusuu [2, 7]. TeM He MeHee, BO3pacTHbIE
acneKkThl CHHANTUYECKOW Mepefauyd B aBTOHOMHON
HEPBHOI1 CUCTEME C yyacTheM HelpornenTuia Y ocTa-
FOTCS1 HESICHBIMU, B TOM YHUCJIE U CTENEHb IKCIPECCUn
paznuuHbIX Tunos peuentopoB HITY B mocTHaTasnb-
HOM oHToreHese. Llesb HacTosiel paboTbl — BbISIB-
Jienne Bo3pacTHbIX u3MeHeHuil HITY-no3uTuBHBIX
BOJIOKOH U HEHPOHOB HUHTpPaMypasibHbIX Y3JI0B,
WHHEPBUPYIOLLIMX CEp/le, a Takxke peuentopoB HITY
TUIOB Y | 1 Y, B MUOKapjie.

Marepuan u Metoasl. Mccnenoanue nposefieHo Ha 35
OesbIX Kpblcax-caMmkax JiuHun Bucrap B Bo3pacre 1, 10, 20, 30,
60 cyt, 1 u 2 ner ku3Hu ¢ cobmonenrem «IIpaBun mposere-
HUsT paboT ¢ UCTIOBE30BAaHNEM 3KCHEPUMEHTANIBHBIX SKUBOTHBIX»
(mpukas Ne 775 ot 12.08.1977 r. M3 CCCP). DBTaHa3uto KUBOT-
HBIX OCYILECTBJISUIN MOJ] YPETaHOBBIM HAPKO30M (3 /KT, BHYTpH-
OpIOLIMHHO) MyTeM TpaHCKapAuabHOi nepdysun docdarHo-
coneBoro Oycepa (PBS) ¢ remapunom (5 E[/m), 3atem 4%
napacopmanbierusa Ha 0,1 M PBS. MccnegoBanuto nojsepraiu
MHOKap/l TIPaBOro MpefiCepAnst U JIEBOTo Kenyjjouka. Marepuasn
MOMeIaM Ha 2 4 B YKa3aHHBIN BbIMIe (PUKCATOP, MOCTE Yero
npombiBaiu 3-kpatHo B PBS B Teyenune 30 MUH M OCTaBIAIM B
30% pactBope caxapo3bl Ha 24 4. M3 ¢ukcupoBaHHOro mare-
puana Ha KpuocTaTe FrOTOBUJIM CEPUM CPE30B TONLIMHON 14 MKM.

BeusiBnienune crpykryp, copepxaimx HITY, Y,- u Y,-peuenro-
pst HITY, npoBopgmy nmpy IOMOIIM MEUEHBIX aHTHUTEI 10 paHee
onucanHon metonuke [2, 4]. Ias Beiseinenuss HITY ucnonbso-
Banu nepBUYHble aHTuTena oBOpl (Abcam, CIIA, passeneHue
1:500), BropuuHble aHTUTENa ObUIM KOHBIOTMPOBAHbI C (DIIHOO-
poxpomom — cpmoopecuenH-usoruounanatom (FITC, pa3sse-

neane 1:100, Jackson Immunoresearch, CILIA), matomum 3ere-
Hy10 (pmroopecuenimio. [s onpepenenus Y - u Y ,-peUenTopos
WCTIONB30BAIM TIEPBUYHBIE aHTUTeNa Kposmka (Abcam, CIIA,
passejienue 1:500), BropuuHble aHTUTENA ObIIIM KOHBIOTUPOBAHBI
¢ ¢moopoxpomom ungokapoouanuHoM (Cy3, Jackson, CIIA,
passefienue 1:100), narommm KpacHyro (hIIOOPECIEHIIMIO.

Cpesbl npenHkyoupoBany B TeueHue 30 MUH NPU KOMHATHOM
temnepatype B PBS ¢ no6asnennem 10% coiBopotku, 1% Tpu-
ToH X-100, 0,1% OGblubero chiBOpOTOUYHOTO anboymuHa, 0,05%
TUMEPO30J1a. 3aTeM cpe3bl MHKYOMPOBaIM C NEPBUYHBIMU aHTU-
TeJgaMM B TeyeHue 24 4 mpu KOMHaTHOW Temmepatype. Ilocne
KpaTKOBPEMEHHO! NpoMbiBKM B PBS cpe3bl mHKyOupoBamu c
BTOPMYHBIMM AHTUTEJaMU B TeuyeHue 2 4, oTMbiBaiu B PBS un
3aKIII0YAIN B cpefy st umMmyHodmoopecueniun (VectaShield,
Vector Laboratories, CIIIA).

AHanu3 npenapaToB MPOBOAMIN C MOMOLIBIO (PIIFOOPECLEHT-
Horo mukpockona Olympus BX43 (Olympus, Snonust) ¢ coot-
BETCTBYIOILIMM HAaOOPOM CBETO(UIILTPOB M OXJIAXK/AaeMOl Lud-
posoii CCD-kamepoii Tucsen TCC 6.1ICE ¢ nporpaMMHbIM
obecneuenneM [SCapture 3.6 (Kwurait). Ha mugposbix nzobpa-
SKEHUSIX TMCTOJIOTMYECKUX MNpernapaToB MUOKapfia ¢ MOMOILBIO
KBaJIpaTHO-CETYATON BCTaBKU Npu yBeaumuyeHun 200, ucnonb3yst
nporpammy Image J (NIH, CIIA), nopcuntbiBam yncno HITY-
MMMYHOIO3UTUBHBIX BOJIOKOH Ha rutowagu 0,05 MMZ.

CraTUCTUYECKUI aHaIU3 BKJIOYAT OMNPEETIEHNE CPEJJHEro
aprpMeTHIECKOro 3HAYEHNUs ¥ €0 CTaHfapTHOH ommoku. O 3Ha-
YUMOCTH Pa3IUyuuil CyuIn 1o BeauyuHe t-kputepust CTbrofieHTa
Y CUMTaIM UX 3HaunMbIMu ripu P<0,05.

Pesynbrarel uccaneposanus. HIIY-co-
Aepkalllie BOJIOKHA U HEMPOHbI B MUOKapJie Y KpbIC
00HapY>KMBAJIMCh YK€ C MOMEHTA POSK/IEHNS U Ha TTPO-
TSPKEHUM OCTAJIbHBIX U3Y4YaeMbIX BO3PACTHBIX NMEPUO-
noB (puc. 1, 2). Y HOBOPOKIEHHBIX KUBOTHBIX TJIOT-
HOCTh pacnojioxkenns HITY-MMMyHONO3UTHUBHBIX
BOJIOKOH Obll1a HAMMEHbILIEH U BO3pacTalia ¢ MOMEHTa
pOKfieHHs B TeuyeHue nepBbix 20 CyT KW3HH, jlanee
CYILIECTBEHHO HE U3MEHSAJach, B TOM YUCJIE U Yy CTa-
PBIX 2-JIETHUX KUBOTHBIX (Mmabauya).

Peuenrroper HITY Tunma Y, m Y, oOGHapy>uBa-
JICh B CEp/lle Y HOBOPOKAECHHBIX 1 60Jiee B3POCIIbIX
JKUBOTHBIX. Y |-PEUENTOPbI B BUJIE MEIKUX 3€PEH
B Cep/ilie pacnojaraiuch [OBOJIBHO T'yCTO B KOPO-
HApHBIX apTepHsIX, apTepHOIax W KapUOMHUOIUTAX.
HmmyHOno3uTHBHBIE Y |-peUenTOpbl OOHAPY>KHUBA-
Jlachb TakXe BO BCEX HEMPOHAX WHTPaMypPaJbHBIX
y3JI0B C MOMEHTa pPOXJAEHWS. B pasnmuHbIX BO3-
PACTHBIX TpyNIax 3HAYMMBIX Pa3JIMYMil TUIOTHOCTU
pacrosnioxenusi Y |-pelenTopoB BbISBICHO He ObLIO.

[I10THOCTH PACTIOIOKEHHST PEUENTOPOB Y, B MO~
Kapfie IOHbIX (JI0 2 MEC XXU3HU) U B3POCIIbIX >KUBOT-
HBIX /10 1 rofa ObuTa OYEHb Malla, BBISBISIJIACH JINIIb
OIVHOYHBIE 3€PHUCTBIE CTPYKTYpbl. OfHAKO 4YHCIIO
Y ,-penenTopoB 3HAYMTEIHLHO BO3PACTATIO y CTAPbIX
2-1eTHUX KpbIC (cM. puc. 2). Bce HellpoHbl MHTpa-
MYpAaJIbHBIX y3JI0B Ha MPOTSKEHUH MOCTHATAIBHOIO
OHTOTI€HE3a OCTABAINCH Y ,-MMMYHOHETATHBHBLIMY.

O6cyXxaeHue MNOJNYYEHHBIX [JaHHBIX.
Takum oOpa3oM, MOJYyYEHHbIE JIAHHbIE CBUJETENb-
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Puc. 1. Heftponientuyi Y-MMMYHONO3UTUBHBIE BOJIOKHA B MPABOM MPEJCEPANN Y HOBOPOK/IEHHBIX (a), 10-cyTounbIX (0), 20-CyTOUHbIX
(B) 1 2-neTHuX (T) KpbIC.

HIMMyHoricToXuMuueckast peakuus ¢ piroopectens-nzoruonnadatom. 06.20, ok. 10

I1noTHOCTH pacnonoxeHus
HeliponenTuy Y-UMMYHONO3UTHBHBIX BOJIOKOH
B Pa3IMYHBIX OT/IEJIaX MHOKAapAa y KPbIC Pa3HOTO BO3pacTa
(Xxsg, Ha 0,05 mMm2)

Bospact KBOTHBIX ITpaBoe JleBoe JleBblit
npejcepane | npejcepaue JKEMyjoueK
Hosopox/eHHble 82+7 78+12 74£10
10 cyr 224+43 272456 308+67
20 cyr 494+77° | 470+81" 52686
30 cyT 504+91% | 502+96" | 542+105"
60 cyT 458+66" | 474+88" | 470+79"
1 rop 522+83" | 504+79" 498+86"
2 roga 486£72"° | 496104 | 514485

* Pasmiunsi 3HAUMMBI TI0 CPABHEHMIO C MTOKA3ATENISMI Y HOBOPOXK/IEHHBIX
1 10-cyTouHbIX KUBOTHBIX npu P<0.,05.

CTBYIOT O HAIMYMU CMELUAHHON MapacuMMIaTUYeCcKon
HITY-epruyeckoii peryysuuu cepjaua K MOMEHTY
pOXJieHus] U TMOATBEpKJatoT OoJiee paHHUE CBefe-
Hust 0 Hanmmuuu HITY-copepyKalmx cuMmaTuyecKux
BOJIOKOH, WHHEPBUPYIOUIUX CEPJIUE Y HOBOPOXK/IEH-
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HBIX KpbICAT [7]. 3HAUMMBIX pa3ivyuil MJIOTHOCTU
pacnonoxenuss HITY-MMMyHONO3UTUBHBIX BOJIOKOH
B MIpPECepAusiX U XKeayIouKax HaMu He OOHAPYKEHO.

B oHrorenese pasmepbl HEPOHOB Y3JIOB aBTO-
HOMHOI HEpBHOH CHCTEeMbI BO3pacTaroT [6]. YBe-
quuyenue noau HITY-No3UTHBHBIX HEWPOHOB HHT-
paMypanbHBIX Y3JI0B M TUIOTHOCTH PACTIOJIOXKEHUS
HITY-uMMyHONO3UTUBHBIX BOJIOKOH B nepBbie 20 cyT
>KU3HU KOppeaupyeT ¢ Bo3pacTtaHuem uwucyia HITY-
MMMYHOTIO3UTUBHBIX HEMPOHOB B 3BE3MUATHIX y3JIaxX
y KPbIChI B 3TH BO3pacTHbIE Nepuosbl [2, 7].

EcTb paboTbl, CBUETENLCTBYIOIIUE O TpohUuye-
ckoit ponu HITY B HEpPBHOW U cepyieYHO-COCYIMCTON
cucrteme. HITY BbBBbIBaeT runepTpouio MuokKap-
Ja ¥ oOJlagaeT aHrMoreHHbIM cBocTBOM [9, 13].
['naBHbIM 00pa3oM CTUMYJUPYIOLLEE BIIMSHUE Ha
BACKYJISIPU3ALMIO OCYLIECTBIISIETCS 32 CUeT Y -, Y ,-
u Y g-peuenropos [13]. HITY crumynmpyer akru-
BaIMI0, MWTPAIWIO, TPOJU(MEpPAlrIO IHIOTEINOIM-
TOB. YcTaHoByieHo, uro HITY Tpebyercsi st BO3-
PacCTHOTO Pa3BUTHSI KAJIBIMEBBIX KaHAJIOB L-Tuma B
muokappie [10]. Ectb ngaHHble 00 yBEJWYEHUU MO
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Puc.2. Heitponentun Y (HITY)-epruueckue cTpyKTypbl B IPaBOM MPEACEPAUN KPbICHI.

a, 6 — HITY-MMMyHONO3UTUBHbIE HEPOHBI B MHTPaMypalbHbIX FaHIIHUAX y 10-CyTOUHBIX M 2-MECSUHBIX KPbIC COOTBETCTBEHHO; B, I —
Y,-peuentopel B Muokapyie 10-CyTOUHBIX M 2-JIETHUX KPbIC COOTBETCTBEHHO. &, 6 — HMMMYHOTUCTOXMMUYECKAS PEAKIMs C (hIIFOOPECIENH-
M30THOIMAHATOM; B, I — MMMYHOTHCTOXMMUYECKas peakiusi ¢ nHaokapbommannHom. 06.20, ox. 10

BiugHueM HITY njoTHocTu pacnosiokeHust O- |
[-agpeHopenenTopoB B ceppieunoit Mpiiie [12], uro,
BaXKHO JIJISI CTAHOBJICHUSI CUMIIATMUECKON WHHEpBa-
UK cepaua.

Takum o6paszoMm, y kpbic HITY-epruueckasi us-
HepBalusl ceppua NPUCYTCTBYET C MOMEHTA PpOXK-
aeHusi. B paHHeM mOCTHaTajlbHOM OHTOreHe3e
NPOUCXOUT yBEJIUUYEHUE MJIOTHOCTH PACTIONOKEHUS
HITY-n03UTUBHBIX BOJIOKOH, B CTAPOCTU BbISBJISIETCS
yBeJIMYeHne aKcnpeccuu Y ,-penentopos. Bepositho,
YKa3aHHbIE U3MEHEHUSI CBS3aHbI C TPOPUUECKUM JIeHi-
cteueM HITY.

Paboma noooepacana PODPU, epanm 13-04-00059-a.

JIMTEPATYPA

1. Koponesa C.B. v Awmapun W.TI. HeliponenTtug Y: MHOroo6-
pasue 1 KaxyLaAcA NpoTUBOPEYNBOCTb (PYHKLMIA. AHanu3 Bo3-
MOXHbIX OMOCPefoBaHHbIX 3(hheKToB. Ycnexu (husmon. Hayk,
2000, 1. 31, Ne 1, c. 31-46.

. Macniokos .M., Hosgpayes A.[l. u Timmermans J.P. Bos-

pacTHble 0CO6EHHOCTW HEMPOTPAHCMUTTEPHOrO COCTaBa Hewpo-
HOB 3Be3a4atoro yana. Pocc. nanon. xypH. um. 1. M. Ceyerosa,
2006, 1. 92, Ne 2, ¢. 214-221.

. Hosgpaues A.[l. n Macniokos .M. Heiiponentng Y u aBTo-

HOMHaA HepBHaA cucTema. XypH. 3BontoL. Ouox. u usmon.,
2011, 7. 47, Ne 2, ¢. 105-112.

. Mopcesa B.B., Wunkun B.B.,KopauHa M.B.unap. OcobeHHocTu

BO3PaCTHbIX M3MeHeHun HDO200*-HeMpoHOB YyBCTBUTENbHbIX
Y3M0B PA3NNYHbIX CErMEHTapHbIX YPOBHEN MPU XUMUYECKON
aeaddepeHtaumn. Mopdonorua, 2012, 1. 142, Bbin. 4, ¢. 37-42.

. Hodges G.J., Jackson D.N., Mattar L. et al. Neuropeptide Y and

neurovascular control in skeletal muscle and skin. Am. J. Physiol.
Regulatory Integrative Comp. Physiol., 2009, v. 297, p. 546-555.

. Masliukov P.M. Sympathetic neurons of the cat stellate gan-

glion in postnatal ontogenesis: morphometric analysis. Auton.
Neurosci., 2001, v. 89, No 1-2, p. 48-53.

. Masliukov P.M., Konovalov V.V., Emanuilov A.l. and Nozdra-

chev A.D. Development of neuropeptide Y-containing neurons
in sympathetic ganglia of rats. Neuropeptides, 2012, v. 46, Ne 6,
p. 345-352.

49



OPUIMMHANBHBIE NCCNEOOBAHNA

Mopdonorua. 2014

8. Michel M.C., Beck-Sickinger A., Cox H. et al. XVI. International
Union of Pharmacology recommendations for the nomenclature
of neuropeptide Y, peptide YY, and pancreatic polypeptide
receptors. Pharmacol. Rev., 1998, v. 50, p. 143-150.

9. Millar B.C., Schluter K.D., Zhou X.J. et al. Neuropeptide Y
stimulates hypertrophy of adult ventricular cardiomyocytes. Am.
J. Physiol. Cell Physiol., 1994, v. 266, 5 Pt 1, C1271-C1277.

10. Protas L., Barbuti A., Qu J. et al. Neuropeptide Y is an essential
in vivo developmental regulator of cardiac ICa, L. Circ. Res.,
2003, v. 93, p. 972-979.

11. Richardson R.J., Grkovic |. and Anderson C.R. Immunohisto-
chemical analysis of intracardiac ganglia of the rat heart. Cell
Tissue Res., 2003, v. 314, p. 337-350.

12. Rocha-Singh K.J., Matsuo R. and Karliner J.S. Prolonged
incubation with neuropeptide Y upregulates beta-adrenoceptors
yet does not cause supersensitivity of beta-adrenoceptor
signaling. Eur. J. Pharmacol., 1995, v. 288, p. 349-353.

13. Zukowska-Grojec Z., Karwatowska-Prokopczuk E., Rose W.
et al. Neuropeptide Y: a novel angiogenic factor from the
sympathetic nerves and endothelium. Circ. Res., 1998, v. 83,
p. 187-195.

[octynuna B pepakipro 21.05.2014
[Tonyuena nocne popadorku 22.07.2014

50

MORPHOLOGICAL PECULIARITIES
OF NEUROPEPTIDE Y-ERGIC INNERVATION
OF THE HEART IN POSTNATAL ONTOGENESIS

P.M.Masliukov, A.I.Yemanuilov, A.V.Bulibin,
A.A.Zverev and T.A.Anikina

Neuropeptide Y (NPY)-containing fibers and intramural gan-
glionic neurons, as well as Y, and Y, receptors to NPY were
detected in the myocardium of rats during postnatal ontogenesis
using immunohistochemical methods. The data obtained suggest
age-dependent changes of the NPY-mediated heart innervation.
The density of NPY-positive fibers was the least in newborn
animals and increased during first 20 days of life. Y, and Y,
receptors were found in the heart of newborn and more adult
rats. Y, receptors were observed in the coronary heart arteries,
arterioles and cardiomyocytes from the moment of birth. The
density of NPY Y, receptors was very low in the cardiac muscle
of young (prior to the 2"d month of age) and adult (up to 1 year-
old) rats but substantially increased in aged animals. During the
postnatal ontogenesis? all the intramural ganglionic neurons were
Y, -positive and Y,-negative.

Key words: heart, innervation, intramural ganglia, neuropep-
tide Y, receptors
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