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Kanbumii-cBsizbiBamoinii 6eJ10K mapBaIbOYMUH CEJIEKTUBHO 3KCIIPECCUPYETCST B pa3-
JIMYHBIX TTOMYJISIIUASX HEPOHOB LIEHTPAJIbHON U TTepudepruIecKoil HEPBHOM CUCTEMBI.
Jlokanu3zaius v NpoOLIEHTHBIN COCTaB NMapBaIbOyMUH-UMMYHOPEAKTUBHBIX HEPOHOB
OTIpeesIsICS B HEMpOHAX METaCUMIIaTUYECKMX SHTEPATbHBIX Y3JIOB TOHKO M TOJICTOM
KHIIKK Yy KpbIC pazHoro Bo3pacta (1, 10, 20, 30, 60 cyt u 2 roma). B MeXXMBILLIEYHOM
CIUIETEHUU NapBaIbOyMUH-UMMYHOPEAKTUBHbIC HEHPOHBI BBISIBJISIIOTCSI B OHTOT€HE3e
C MOMEHTA POXKIEHMSI U IO CTAPOCTH, TIPY 3TOM MX ITPOLICHT B MEXKMBILLIEYHOM CIICTCHUN
TOHKOW KMIIKU Bo3pactaeT ¢ 10 mo 20 cyTKM XU3HU, B MEXMBIIIEYHOM CIUIETEHUU
TOJICTOI KUIIIKU — B TepBble 10 CyTOK XM3HU. B MOACIM3UCTOM CILUIETEHUM TOHKOI U
TOJICTOM KUIIIKW Y HOBOPOXIEHHBIX KPBIC TTAPBATLOYMWH OTCYTCTBYET M OTPEIEIISICTCS
¢ 10-x cyrok xu3Hu. [IpoLeHT mapBaibOyMUH-UMMYHOPEAKTUBHBIX HEUPOHOB B TO-
CJIM3HCTOM CIUIETEHUM yBeauuuBaeTcsi Mexay 10-mu u 20-Mu cyTkamu XKusHu. [1pu
CTapeHUU JOJISI TTapBAIbOYMUH-UMMYHOPEAKTUBHBIX HEUPOHOB B MEXMBIIICUHOM U
MOACIM3UCTOM CIUIETEHUSIX TOCTOBEPHO He MeHsieTcsl. TakuMm oOpa3oM, B paHHEM
MOCTHATAJIbHOM OHTOTEHEe3€ MPOUCXOAUT YBEINYCHNE N0 NapBaIbOyMUH-UMMYHO-
PEaKTUBHBIX HEPOHOB B MHTPAMYpPaJIbHbIX METACUMITATUYECKHUX y3JIaX KUIIKU. Bepo-
SITHO, naHH+oe yBeJIMYEeHUE CBSI3aHO C OydepHOit posibio mapBajibOyMUHA B OTHOILIEHUU
noHoB Ca“ .

Knrouesvie crosa: MmetacuMmnaTuieckasi HepBHasi CUCTeEMa, MHTpaMypajibHble TaHTJIMU
KHUILKH, TAapBaIbOYMUH, KaJIblLIUI-CBS3bIBAIOLINE OCTKHU, UMMYHOTUCTOXUMMUSI, OHTO-
reHes3
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HMoHbl KasibLMsl B HEPBHOM CUCTEME UTPAIOT BAXKHEHILYIO POJIb B OCYLLIECTBJIEHUHU pa3-
JIMYHBIX (PU3UOJIOTMYECKHUX MPOLIECCOB, B T.U. B BO3PACTHBIX M CTPECC-UHAYLIMPOBAHHbIX
U3MEHEHMUSIX HEMPOHOB, CEKPELIMM MEAUATOPA, B MOAAEPKAHUU ONTUMAJIbLHOTO YPOBHS
Heiiporutactiynocty [1, 2]. Monsl Ca?t MOryT CBSI3BIBATBCS KabLMii-CBA3BIBAIOLIMMU
Oenkamu. [1pu 3TOM 3TH 6EJIKM U3MEHSIOT CBOIO CTPYKTYPY Y MOTYT OKa3bIBaTh BIUSTHUE
Ha pa3HOOOpa3HbIE MPOLIECCH BHYTPU KJIETKU. YacTh U3 HUX IIMPOKO PACIPOCTPAHEHA,
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HarnpuMep, KaJbMOAYJIUH, OOHAPYXXEHHBIM MOYTH BO BCEX KJIETKAX XMBOTHBIX U pacTe-
Huit [3]. K Haubonee pacrnpocTpaHeHHBIM B HEPBHOM CUCTEME OTHOCSITCS KaabOUHIWH
maccoit 28 k/la, KaabpeTMHUH U TTapBaiboymMuH [ 1, 4]. KaibOMHAWMH U KaabpeTUHUH 00-
Hapy>XuBaeTcs B OOJIbIIIOM YHMCJIe HEPOHOB SHTEPAJIbHBIX MHTPAMYPAJIbHBIX METACUM-
MaTUIeCKuX y370B [5, 6]. OnHako B OTJIMYME OT KAJTbOWMHAMHA JaHHBIE 110 JTOKIM3aIN
napBaJibOyMUHa B y3/1aX aBTOHOMHOU HEPBHOM CUCTEMBI B JIMTEpAaType HEMHOTOUYHMCIIEH-
HbI [7-9].

M3BecTHO, 4YTO HEelipOHHAsT opraHu3alus IeprudepriecKrx y3JioB aBTOHOMHOM HEPB-
HOIi CUCTEMBbI COTIPOBOXKIAETCS BO3PACTHOM MEPECTPOMKOIT, COMPOBOXKIAIOIIECHACS U3ME-
HeHHeM Mopdonaorndecknx 1 (QYHKIUOHAJIBHBIX XapaKTepMCTUK HerpoHoB [10—12].
YcTaHOBIEHO, YTO B SHTEPATBHBIX y3Jlax B OHTOT€HE3€ MPOLIEHTHOE COAepKaHUe pas-
JIMYHBIX TUMOB KaJIbLIUI-CBS3bIBAIOIIMX OEJIKOB MEHSIETCS. Y KPbIC U KOILLIEK B XO€ BO3-
PACTHOTO Pa3BUTUS MPOLEHT KAJTbOMHINH-UMYHHOPEAKTUBHBIX CUMIIATUYECKUX HEMNPO-
HOB YBEJIMYMBAETCSI C MOMEHTa poxkaeHus 10 10-X CyTOK, a 3aTeM CHUKAaeTcsl 10 KOHIIa
MepBOro Mecsiia XXu3Hu [4]. B TOHKOI KUIIIKe TIPOLIEHT KaJTbOMHIANH-UMYHHOPEAKTUB-
HBIX HEIIPOHOB Bo3pacTall B repBbie 20 CYTOK XXU3HU, MMPOLEHT KAIbPETUHUH-UMMYHHO-
PEaKTUHBIX HEPOHOB YBEIMUMBAJICS B TeUeHUE 2 Mecs1ieB >XXu3Hu [ 13, 14].

HCHI:IO HAaCTOAIICro UCCICA0OBAHUEC ABUJIOCH ONPECACICHUEC JTOKAJIU3allu U ITPOLICHT-
HOIro COOTHOLICHMUSA HapBaI[B6yMI/IH—I/IMMyHOpeaKTI/IBHBIX HeVIpOHOB IIOACIU3NCTOTO N
MEXXMBIILIEYHOTO CIJIETEHUSI TOHKOM U TOJICTOM KMIIKU B TTOCTHATAJIbHOM OHTOI€HE3E.

METOAbI UCCIEJOBAHUA

PaGora BbINOJIHEHAa Ha HOBOpPOXAEHHBIX, 10-, 20-, 30-, 60-CyTOYHBIX, 2-X-JIETHUX
Kphbicax (1Mo 5 B Kaxaoi Bo3pacTHoii rpynne). Ha nmpoBeneHue nccienoBaHus MOJy4eHO
paspelieHue DTUYECKOro KoMuTeTa SpociaBCcKOro rocyaapCTBEHHOTO MEIMIIMHCKOIO
yHuBepcureta. [Tociie BBeneHus JieTaibHOM 10361 ypeTaHa (3 1/Kr, BHyTPUOPIOIIMHHO),
SKMBOTHBIX Tepdy31upoBaiv TpaHCKApAUATbHO (hH3MOIOTMYECKUM PACTBOPOM C FerlapuHOM,
a 3areM dukcupyoleil cMecbio 4%-Horo napadopmanbaeruaa Ha 0.1 M dochaTtHOM
oydepe (pH 7.4). Ilocne nepdy3um ydacTKM ABEHAALIATUIIEPCTHOM U ITOIIePEYHO-000-
JMOYHOI TOJICTOM KUIIKU JIMHOH 0.5 CM M3BJIEKAIMCh U MIOMEIIAIUCH B Ty XKe (PUKCupy-
IOIYIO CMECh, B KOTOPOI Mpou3BoanIM nepdy3uto, Ha 1—2 4. [IpomosibHbIe cepun cpe-
30B KMIIKU TOJIIMHOM 12 MKM M3TOTOBJISIIM HA KpUOCTATE.

C 11eNbIo BBISIBJICHUS TTapBaJIbOyMMHA TIPUMEHSIIOCHh BOMHOE MEYEHHE COOTBETCTBYIO-
MU IEPBUYHBIMU KpOJIUIbUMU aHTUTeIaMu dupmbl Abcam (CILA, ab11427), pas-
BeneHue 1 : 500. Cpe3sl npeMHKyOupoBaauch B TeueHre 30 MUH Mpyu KOMHATHOM TeMIIe-
patype B PBS ¢ no6asnenuem 10% coiBopotku, 1% tpurona X-100, 0.1% 6bI14bEro cuiBo-
POTOYHOTO ajab0yMUHA. 3aTeM Cpe3bl MHKYOMPOBAIUCH C TEPBUYHBIMU aHTUTEIAMU B
TedeHWe 24 4 TpU KOMHaTHOI TemriepaTtype. [lociie KpaTKOBpeMEHHOM TPOMBIBKM B
PBS cpe3bl MHKYOUPOBAIUCH C OCTMHBIMA BTOPUYHBIMUA aHTUTEJIAMU MPOTUB KPOJIUKa,
KOHBIOTMpOBaHHBIMU ¢ mHOokapOomuannHoM (Cy3, Jackson Immunoresearch, CIIA,
711-165-152, pasBenenue 1 : 150), naronmm KpacHyio ¢iayopectieHIno. Jlisi pacyeTa mpo-
LIEeHTa UMMYHOITO3UTUBHBIX HEPOHOB, KpPOME METOK K MapBajibOyMIUHY, MPOMU3BOIUIOCH
MMMYHOMEUEHHE BCeil HEMPOHHOI MOITYJISILMU TTPU MTOMOIIM aHTUTEI MOPCKOM CBUHKU K
MPOTEeMHOBOMY TeHHOMY MpoaykTy 9.5 (Abcam, CIIIA, ab10410, pazsenenue 1 : 300), BTO-
PUYHBIE OCJIMHBIE aHTUTEIA MPOTUB MOPCKOM CBUHKM ObUTY KOHBIOTMPOBAHBI C (hIyopo-
xpomoM ¢diayopecumaom uizotuoumoHatrom (FITC, Jackson Immunoresearch, CIIA,
706-095-148, paszBenenue 1 : 150), naronmm 3eaeHy0 GhIyOpPEeCEeHIINIO.

HeratuBHbIil KOHTPOJb MPOBOIMIN ITyTEM IpeadcopOLMU MEPBUYHOIO aHTHUTENA C
PEKOMOMHAHTHBIM MapBaibOyMuHOM (Abcam, ab69002) uiu OTCYTCTBHEM MEPBUYHOTO
aHTHTENIA.
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AHaJIu3 TIperapaToB IPOBOAWIM Ha (ayopeclieHTHOM Mukpockorie Olympus BX43
(Toxuo, SIoHMsT) C COOTBETCTBYIOIINM HAaOOPOM CBETOMUIIBTPOB U OXJIAXKAAaeMOI -
posoit CCD kamepoit Tucsen TCC 6.11CE ¢ nporpamMmHubiM obecrieuenueM ISCapture
3.6 (Kurait). [Iis aHanu3a pa3MepoB U IIPOLEHTHOIO COOTHOIIEHHSI UMMYHOIIO3UTUBHBIX
HEMPOHOB Ha MU(PPOBBIX N300paXKEHUSIX TMCTOIOTMUECKUX IPerapaToB HMCIIOJIb30BaIN
nporpammy Image J (NIH, CIIA, http://rsb.info.nih.gov/ij/). J10oJit0 UMMYHONIO3UTUB-
HBIX HEIMPOHOB OMNpEACsIA KaK UX OTHOIIIEHUE K O0ILeMY YHUCIy HEiApOHOB, MEYEHHbBIX
MPOTEMHOBBLIM F€HHBIM MPOAYKTOM 9.5, KoTopoe npuHumanu 3a 100%. Ananu3sy momie-
KaJ HEepBHBIE KJIETKM, Cpe3 KOTOPBIX Ipollea depe3d sapo. Ilomcyer mpousBommim B
10 crygaifHO BEIOpAHHBIX U3MEPEHHEBIX 00J1acTsIX (1 MUKpOCKOMMYECKOE ITOJIC COCTABJIS -
710 0.12 Mm2) nipu 200-KpaTHOM YBEJIMUYEHUU Y KAXIOTO KMBOTHOTO B KaXOM BO3PAcT-
Hoii rpytre. CpeaHee OoNpenelsIv ITyTeM YCPeTHEHUS MPONOPLTiA, ITOJIyIeHHBIX OT IIs-
TU XKUBOTHBIX.

MaremaTuueckass 00paboTKa MaHHBIX IIPOBEIeHA C HMCIIOJIb30BAaHUEM IIaKETOB IIPH-
KinagHbix nporpaMm Sigma Plot (StatSoft, CIIIA). Bce BeanuMHbI MpeacTaBieHbl Kak
cpenHsisi apudmeTrueckass t ommbka cpeaHero (M * m). JIoCTOBEPHOCTb pas3inyuii
CPEIHUX BEJIMYMH OIIPENE/IsUIA C MCIIOJIb30BaHUEM OIHOMAKTOPHOIO AUCIIEPCUOHHOIO
aHamu3a (ANOVA) ¢ koppekuueit bondepponu. JIocTOBepHBIMU CUUTAIN Pa3IMIMST
npu p < 0.05.

PE3YJIIBTATBI MCCIIEAOBAHUA

Pesynbrarhl MoKazaiM, 4TO IMapBaJIbOyMUH-MMMYHOPEaKTUBHBIE HEMPOHBI OOHApY-
JKMBAJIMCh B TOHKOM M TOJICTOM KUIIIKE Y KPBIC BCEX MCCIIENOBAaHHBIX BO3PACTOB, HAUMHAS
C MOMEHTa poxIeHus Ao crapoctu. UMmyHodyopecueHIusl HabIoaalachk rJIaBHbBIM
obpa3zoM B Tejax HelipoHoB (puc. 1). IlpeabcopOiysi TIepBUYHBIX aHTUTEN C PEKOMOM -
HaHTHBIM MapBaaTboyMuHOM (Abcam, ab69002), a TakKe OTCYTCTBHME MEPBUYHBIX aHTU-
TeJ1 TPUBOIWIIN K MCYE3HOBEHUIO MapBaTbOYMUH-UMMYHOPEAKTUBHOM (hIyOpeCIIeHIIN.

B MeXMBIIIIEYHOM CITJIETEHHMU TOHKOM KUIIKKW Y HOBOPOXACHHBIX M 10-CyTOUHBIX
KPBICAT MPOLIEHT MapBaJIbOYMUH-UMMYHOPEAKTUBHBIX HEMPOHOB ObLT HeOOIBITNM. [l0-
JIsl TapBaTbOYMUH-MUMMYHOPEAKTUBHBIX HEIIPOHOB TOCTOBEPHO YBEIWUMBATACh MEXIY
10-mMu u 20-mu cytkamu xku3Hu (p < 0.001, Ta6a. 1). B MeXXMBIIIIEYHOM CIUIETEHUU TOJ-
CTOI KUIIKU MPOLEHT NapBaibOyMUH-UMMYHOPEAKTUBHBIX HEMPOHOB ObLT HU3KWUM, HO
3HAYUTEJbHO Bo3pacTas B nepBbie 10 cyTok xxusznu (p < 0.001). Hauunas ¢ 10 cyTok xku3-
HU, MPOIEHT TaKUX HEMPOHOB B MHTPaAMYyPaJIbHBIX TAHTJIUSIX MEXMBIIIIEYHOTO CILIeTe-
HUS ObUT JOCTOBEPHO OOJIbIIIE B TOJICTOM KUIIIKE 10 CpaBHEHUIO ¢ TOHKOI (p < 0.05).

B noncimsucToM CruteTeHUM y HOBOPOXKIACHHBIX KPBICST MapBaIbOYMUH HE BBISIBIISUICS, a
onpeneinsicsa ¢ 10-x cyrok xku3Hu (Tabi1. 2). B TOHKO KUIIIKe IIPOLIEHT ITapBaIbOyMMUH-
MMMYHOPEAKTUBHBIX HEMPOHOB JTOCTOBEPHO yBeanuuBaics mexny 10-mu u 20-Mu cyT-
KaMu Xku3Hu (p = 0.03) u nanee He uameHscs (p > 0.05). [Ipy 5TOM B TOHKOI KMUIIKE
MPOLIEHT 3TUX HEHPOHOB ObLT JOCTOBEPHO OOJIBIIUM MO cpaBHeHMUIO ¢ ToscToii (p < 0.05)
KHWIITKOM KPBIC pa3HOTO Bo3pacTa (# = 5 B KaXKI0il BO3paCTHOI TpyIIre).

OBCYXIEHMUE PE3YJIbTATOB

B xome mnpoBeAeHHOro WCCIENOBaHWSI HAMM BIEpPBbIe JOKa3aHa JIOKAJIU3alUs
napBajbOyMMHA HE TOJBKO B HEMPOHAaX LIEHTPAJbHOM, HO U aBTOHOMHOI HEPBHOM CHU-
CTeMBbl, B TOM YMCJIe B HEWPOHAX MHTPAMYpPaJbHbIX Y3JIOB TOHKOH U TOJICTON KMIIKM.
IMpenpiayime uccienoBaHus HE BbISBWIM MapBaIbOyMUH B METaCUMITATUYECKUX UHTpaA-
MYpPaJbHBIX TaHIJIMSIX OPTaHOB MUILEBAPEHUS] Y Pa3HbIX XUBOTHBIX: KPBICHI, MOPCKOI1
CBUHKHU M Makaku-pe3yc [7—9]. BeposiTHO, TaHHbIE pa3aldyus CBSI3aHbI C OCOOEHHOCTSIMU
MPUMEHSIEMbIX aHTUTEJI, PA3JIMYHBIMU BUIAMU XKUBOTHBIX U PA3JIMYHBIMU UCCIIEAOBaH -
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Puc. 1. Mukpodotorpacbun napBaibdbymuH (I1B5)-UP HeitpoHOB (yKa3aHbl CTpeiKamMu) TOHKO KHUIIKU B
MEXMBILLIEYHOM CTUIETeHUU (A) HOBOPOXKIEHHBIX, (B) 2-XJ1eTHUX, U noaciansuctoM cruteteHuu (C) 10-cyTouHBIX
u (D) 30-cyrounsix kpbic. Dmoopecuenuus Cy3 (kpacHsiid, I[1B), FITC (3enensiit, PGP9.5). Macita6: 50 MKM.
Fig. 1. Micrographs of parvalbumin IR neurons (indicated by arrows) of the small intestine in the myenteric plex-
us of (4) newborns, (B) 2-year-old, and submucous plexus of (C) 10-day-old and (D) 30-day-old rats. Fluores-
cence of Cy3 (red, PB), FITC (green, PGP9.5). Scale: 50 mkm.

HBIMU OTIIeJIaMU1 NUIIeBapuTeIbHOro Tpakta. HampuMep, padora M. Schemann ¢ coaBT.
[9] BBIMTOIHEHA Ha XeJlyIKe MOPCKOW CBUHKM, a CTPYKTYPHO-(YHKI[MOHAJIbHASI OpTaHU-
3a1MsI METACUMIIATUYECKOM SHTEPATIbHOM CUCTEMBI Y Pa3HBIX >KUBOTHBIX, B T.4. MOPCKOI
CBUHKU C OJJHOU CTOPOHBI, MBIIIW U KPBICHI C IPYrOoii — CYyIIEeCTBEHHO oTinyatorcs [15].
HccnenoBanme T. Endo u T. Onaya [7] mpoBeaeHo Ha KphIce, HO Ha TOIeii KUIIIKE, Hallla
padoTa BhINOJHEHA HA JBEHAALATUIIEPCTHON U MTONEPEYHO-00010YHOM TOJICTOMN KUILIKE.

Pe3ynbTaThl HacTosIIIei pabOThI TaKXKe CBUACTEIBCTBYIOT, UTO B pAHHEM OHTOTICHE3e
TIOJIST HEHPOHOB, SKCIPECCUPYIONINX MapBaTbOYMUH, YBEIMIMBACTCS B MOACIU3UCTOM 1
MEXMBIIIIEYHOM CIUIETEHUSIX TOHKOM M TOJICTOM KUILIKH. YUUTBIBAsI, YTO CXOIHBIEC TIPO-
1IeCChl ObLTM paHee HAMM OINMMCAHbl B OTHOLIEHUM NPYTUX KAJIbIIU-CBS3bIBAIOIINX OeJT-
KOB — KaJIbOMHIWHA 1 KaJbpeTuHrHA [13, 14], MOXHO IPearoioXuTh, YTO BO3pacTHOE
yBEJIUYEHHUE DKCIIPECCUN HEHPOHaATbHBIX KaJblLMii-CBSI3bIBAIOLINX OCEJIKOB B paHHEM
MOCTHATaJIbHOM OHTOT€HE3€ HOCUT 0oJiee OOIIUiT XapaKTep.

B oTnuue ot KanbOMHAMHA Y KaJbpEeTUHWHA, MapBaJbOyMUH OTHOCUTCS K MELJIEH-
HbIM Oydepam [1, 16]. OmHa U3 PYHKIMI MTapBabOyMUHA — y4acTUe B MEXaHU3Max re-
Hepaluy pUTMa B HEMPOHaX ¢ BBICOKOI YacTOToU ummnynbcanuu [17]. HelipoHbI ¢ MOBBI-
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Taomuna 1. [IpoueHT napBaJibOyMUH-UMMYHOPEAKTUBHBIX HEHPOHOB B MUHTPAMYpPaJIbHBIX TaHTJIN -
SIX MEXMBIILIEYHOTO CIUJIETEeHUsI TOHKOM M TOJICTOM KUILKU KPbIC pa3HOTo Bo3pacTa (1 = 5 B KaXnoi
BO3pacTHOM rpyr1ne)

Table 1. The percentage of PB-IR neurons in the intramural ganglia of myenteric plexus in the small
and large intestines of rats of different ages (» = 5 in each age group)

Bospact Tonkast KuIIka Toncras kumka
Age Small intestine Large intestine

HoBopoxneHHbI 28 +3.2 24 +3.2
Newborn
10 cyTok 30+4.2 71 £ 2. 1%%*
10-day-old
20 cyTok 57 +2.3* 70 £ 4. 2%%*
20-day-old
30 cyTok 54 + 4.6* 68 & 3.2%%*
30-day-old
2 Mecsiua 58 £ 4.1* 69 £ 3.4%%*
2-month-old
2 roma 59 +3.3* 69 £ 3.1%**
2-year-old

* p <0.01, pa3Muust HOCTOBEPHBI 110 CPABHEHUIO C HOBOPOXKIEHHBIMU KMBOTHBIMU
* p <0.01, the differences are significant compared with newborn animals;

** p < 0.05, pa3nnyust TOCTOBEPHBI 110 CPABHEHUIO C TOHKOM KUIITKOM

** p < 0.05, differences are significant compared with the small intestine.

Ta6auma 2. [TpolleHT MapBaTbOyMUH-UMMYHOPEAKTUBHBIX HEUPOHOB B MUHTPAMYpPaJIbHBIX TAHTJIN-
SIX TIO/ICJIU3KCTOrO CIJIETeHMSI TOHKOM U TOJICTOM KMILKW KPbIC Pa3HOTO Bo3pacTa (7 = 5 B KaXnoi
BO3PACTHOI TpyTIIie)

Table 2. The percentage of parvalbumin-IR neurons in the intramural ganglia of submucous plexus
of the small and large intestines of rats of different ages (» = 5 in each age group)

Bospact Tonkast Kumka Toncras xumka
Age Small intestine Large intestine

10 cyTok 72+ 1.3 51 £ 2.3%*
10-day-old
20 cyTok 82 £ 2.6* 62 + 3.4 **
20-day-old
30 cyTok 82 +2.3* 63 + 3.5%*
30-day-old
2 Mecsia 84 +£2.3* 61 £ 3.6 **
2-month-old
2 roma 87 £ 5.3* 65 + 5.3%*
2-year-old

* p <0.05, paznuuust JOCTOBEPHBI IO CPABHEHUIO C HOBOPOXKIEHHBIMU XXMUBOTHBIMU
* p <0.05, the differences are significant compared with newborn animals;

** p < 0.05, pa3nuyust JTOCTOBEPHBI MO CPABHEHUIO C TOHKOW KUIITKOM

** p <.0.05, differences are significant compared with the small intestine.

IIIEHHBIM YPOBHEM 3KCIIPECCUM IlapBaJibOyMMHA OOHApYKMBaJIX OOJIBIIYIO YCTOWYM-
BOCTb K TM0€JIY MOCjIe HEOHATaJIbHOI'O TTOBPEXKIEHUST aKCOHOB [1].

B psine paboT ycTaHOB/IEHa CBSI3b YPOBHSI KaJlbOMHAMHA U MTapBajJbOyMUHA B HEMpPOHaX
M 9KCIPECCUM KaTbLIMEBBIX KaHAIOB. B HelipoHax rummokamIia Mbiieil kaHaias Cavl.2
Ha paHHUX 3Tanax pa3BUTUS IKCIIPECCUPYIOTCS B TeJie KJIETKU, IeHApUTax u akcoHe. [1o
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Mepe B3POCJICHUS BKCIIPECCHsSI B aKCOHE YMEHBIIIAETCsS U OMNpeAeasieTCsl TOJIbKO B Telie
KJIeTKu 1 aeHaputax [18]. B pasBuBalommxcss HeilpoHax NMpW y4acTUHM MOHOB KaJIbLIMSI
TMPOUCXOMUT PETYJISILIMSI POCTa HEMPOHOB U MOPGOJIOTUUECKOM TIJIACTUYHOCTH, B YACTHO-
CTU, KOHYCA POCTa U Pa3BUTUE JEHIPUTOB, YTO COBMAAAET 110 BPEMEHHU C YBEJIMUEHUEM CO-
nep>KaHus KaJlblMii-CcBsI3bIBatolnXx 0enkoB [19]. Ha Gonee mo3mHux aTamax mocTHaTaib-
HOTO pa3BUTUsI HEIHPOHOB MHTPaMypPaIbHBIX Y3JI0B KaJlbLIiA-CBSA3bIBAIOIINE OEJIKU UTPAIOT
POJIb KaJIBIIMEBBIX CEHCOPOB 1 YYAaCTBYIOT B TTOAIEP>KAHUU YPOBHSI KaJIbLIMSI B KJIETKAX.

CoracHO TUTEepaTypPHbIM CBEACHUSM MPOLIEHT KATbOMHANH-TTIO3UTUBHBIX SHTEPaAb-
HBIX HEHAPOHOB ObIJT MEHBIIIE Y MbILIEH, COIePKALLIMXCS B CTEPUJIbHBIX YcaoBusx [20, 21].
T.x. 3acesieHHe KMIIEYHMKA MUKPOMIOPOIi TPOUCXOIUT TTOCIIE POXKICHMST, MOXKHO TIpe/I-
MOJIOXKUTb, YTO MUKpPO(dIOpa KUIIIKU OKa3bIBaeT BIUSHUE U HA HEHPOXMMUYECKUIA CO-
CTaB, B T.4. HAa OKCIIPECCUIO KaJIbI[U1-CBA3bIBAIOIINX OEJTKOB, U U3MEHEHUS UX IKCIpec-
CUU B OHTOT€HE3€ MOTYT OBITh CBSI3aHBI U C BIUSIHUEM MUKPOOUOTHI.

JlaHHbIe TUTEepaTypbl CBUAETEIbCTBYIOT, UTO MPU CTAPEHUM MPOLIEHT MapBaJIbOYMUH-
MMMYHOPEAKTUBHBIX HEMPOHOB B KOpe OOJIBIINX ITOylIapuii yBeanaubaercs [22]. Tem
HE MeHee, Mbl He OOHAPYXWJIHU TMOBBILLIEHUS JOJIU NMapBajbOyMUH-UMMYHOPEAKTUBHBIX
HEUPOHOB y CTapbIX KPbIC.

Takum o6pa3omM, B paHHEM MOCTHATAILHOM OHTOTEHE3€ MPOUCXOIUT YBEIUYEHUE 10U
MapBaJIbOyMUH-UMMYHOPEAKTUBHBIX HEIIPOHOB B UHTPAMYypPaJIbHBIX Y3J1aX KUIIKU, YTO CO-
OTBETCTBYET BO3PACTHBIM U3MEHEHMUSIM COIEPXKAHUS IPYTUX KaJIbLINii-CBI3bIBAIOIIMX OeI-
KOB, B T.4. KaJJbOMHIMHA U KaJbpETUHWHA B SHTEPaAJIbHBIX y3Jiax. BeposiTHO, naHHOE yBe-

JIMYEHUE CBS3aHO C Gy(hepHOil pONbIo TapBaTLOYMUHA B OTHOIICHUH HoHOB Ca’’. Bos-
pPaCTHOM WHBOJIOIWH MapBaJIbOYMUH-UMMYHOPEAKTUBHBIX HEMPOHOB KHWIIKUA Y CTapbIX
KpPBIC HE OTMEUaEeTCSI.
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Parvalbumin-Containing Enteric Metasympathic Neurons in Postnatal Ontogenesis

A. D. Nozdrachev?, A. F. Budnik®, and P. M. Masliukov® % *

48t. Petersburg State University, St. Petersburg, Russia
b Berbekov Kabardino-Balkarian State University, Nalchik, Russia
¢Yaroslavl State Medical University, Yaroslavl, Russia
dPetrozavodsk State University, Petrozavodsk, Russia
*e-mail: mpm@ysmu.ru

Calcium-binding protein parvalbumin (PB) is selectively expressed in various populations
of neurons in the central and peripheral nervous system. The localization and percentage
of PB-immunoreactive (IR) neurons was determined in the neurons of metasympathetic
enteric ganglia of the small and large intestine in rats of different ages (1, 10, 20, 30, 60 days
and 2 years). In the myenteric plexus (MP) PB-IR neurons are detected in ontogenesis
from birth to old age, while their percentage in the MP of small intestine increases from 10
to 20 days of life, in the MP of the colon - in the first 10 days of life. In the submucosal
plexus (SP) of the small and large intestine in newborn pups, PB is absent and it is deter-
mined from 10 days of life. The percentage of PB-IR neurons in the SP increases between
10 and 20 days of life. With aging, the proportion of PB-IR neurons in the MP and SP
does not significantly change. Thus, in the early postnatal ontogenesis, there is an increase
in the proportion of PB-IR neurons in the gut methasympathetic intramural ganglia. This

increase is likely due to the buffer role of PB in relation to Ca® ™ jons.

Keywords: Methasympathetic nervous system, intramural enteric ganglia, parvalbumin,
calcium-binding proteins, immunohistochemistry, ontogenesis
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