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N3MEHEHUE 3KCNPECCUN XPOMOIPAHUHA A B HAANMOYEYHUKAX
MOPOCHAT HA PASHbIE CPOKW HEOHATAJIbHOIO PASBUTUA

UHcTUTYT Npob6nem kpnodbuonorun n kpuomeanuuHol HAH YkpauHbl (r. XapbKoB)

MccnenoBaHne BbIMOIHEHO B pamkax Hay4yHO-UC-
cnenoBaTtenbckon paboTbl «CBOMCTBA KPUOKOHCEPBU-
POBaAHHbIX MEPBUYHBIX KYNbTYp KNETOK 3HAOKPUHHbIX
Xene3 HeoHaTasbHbIX XMBOTHbLIX in vitro 1 in vivo npu
TpaHcnnaHTaumn», Ne rocygapCTBEHHOM perncrpaumn
0116U003494.

Bctynnenme. XpomorpaHuH A (XpA) oTHoCuTCS
K CEMENCTBY KMCJIbIX CEKPETOPHbIX GENIKOB, Ha3biBae-
MbIx cekpeTorpaHuHamm [20]. MepBoHavanbHO OH Bbin
0BHapy>XeH B KJIETKax MO3roBOro BeLL,ecTBa Haanoyey-
HukoB [4,17], HO BNocnencTeumn Gbin NOEHTUHULMPO-
BaH B APYrMX KneTkax HeMPOIHOOKPUHHOW CUCTEMBI U
HENpOHax LeHTpasibHOM 1 nepudepmnyeckon HEPBHOMN
cuctemsbl [11].

XpomadPuHHbIE rpaHysbl MO3roBOro BeLlecTBa
HAOMOYEYHNKOB W 3NEKTPOHHOMIOTHbIE CUMHAaNTUYe-
CKne Be3VKyJibl CUMMNaTMYeckux HepBoOB Hanbosnee 60-
ratbl XpA. B LeHTpanbHOM HEPBHOM CUCTEME OaHHbIN
6en10Kk 0OHapY>XXeH B HelPOHaXx KOpbl FOJIOBHOIO MO3ra,
MO3Xeyka, MpPOoAONroBaToro Mo3ra, neperopoaku,
MWHOANEBUOHOrO Tena, knetkax actpornum [14,18,20].

XpA npucyTCTBYET B KneTkax nepegHen oonuv rum-
nodusa, napawmMToBUAHON xenesbl, C-kneTkax WnTo-
BUOHOW Xenes3bl, OCTPOBKax NOMAKENYA0YHON Xeneabl,
HEeNPO3HAOKPUHHbBIX KNeTkax AblxaTefbHOM 1 nuLliesa-
putensHon cuctem [15].

YctaHoBneHo, 4To XpA MOXeT ObiTb BaXHbIM ana-
FHOCTMYECKNUM U NPOrHOCTUYECKUM nokKasaTtenem, no-
CKOMbKY ero 6asanbHble YPOBHM B MNia3Me KPOBU U3-
MEHSIOTCH MPU BO3HUKHOBEHUU HENPO3HAOKPUHHBIX
onyxonen, ageHome rmnodunaa, rmnepTeH3nn, nHoap-
KTe MMoKapAa M HEKOTOPbIX APYrnxX naTofornyeckmx
cocTosHmEx [2,15].

XpA BbINOSHAET BHE- N BHYTPUKIETOYHbIE DYHKLUMNN.
B HelipoHax 1 aHOOKPUHHBLIX KieTkax XpA yyacTByeT B
obpa3oBaHNN CEKPETOPHbIX rpaHyn [9]. BHekneTouHas
ponb AaHHOro Genka 3aksoyaeTcs B reHepauumn 6umo-
AKTVBHbIX MENTUAOB, TaKMX KaK NaHkpeacTaTuH, KaTe-
cTatuH u gp. [16,19].

M3BECTHO, 4TO cUMMAaTMYeCKme raHmmm n xpomaod-
PUHHbIE KNETKN HAANOYEYHMKOB UMEIOT obLLLee nponc-
xoxaeHue [1,3]. CornacHo obLLEnpUHATON Teopun, B
aMbpuroreHese KNeTku CUMMNaTo-aApeHanoBOr NMHUA
pa3BMBaOTCS U3 KJIETOK HEPBHOMO rPebHs, rpynnmpy-
IOLLMXCA BO3Ne O0op3anbHOM aopThl. o aencrevem
dakTopoB MopdoreHesa oHM npuobpeTatoT CBOCTBA
KaTexonamMmmHepPrnyeckKnx HEMpPOHOB, MOCNe 4Y4ero Mu-
rPUPYIOT K MECTY CBOEro Ha3HayeHusl: BO BTOPUYHbIE
CUMNATUYECKNE FaHMNN NN 3a4aTKN HAAMOYEYHVKOB
[1,3,10,13,23].
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YCTaHOBNEHO, YTO Y KPbIC B NEPUOA 3MOpMOoHarb-
HOro pas3BuTUSA IKCrpeccusa XpA B HaANOYeYHUKax Ha-
6niopaetcsl, HaunHas ¢ E13.5 [5]. Bonee MHTEpPECHbI
OaHHble, MOJyYeHHble Ha KPYMHbIX MJIEKOMUTAOLLNX
(CBUHbSA, OblK), MOCKONbKY HaAMNOYEeYHUKU MENKUX na-
60paTOPHbIX MPbIZYHOB (KPbICA, MbIllb) UMEKOT 3HAYU-
TenbHble pu3nonornyeckme n BUoxMMmnyeckme oTn-
4ynsa OT HaaMoYe4yHNKoB Yenoseka [8]. B ambpuroreHese
Oblka akcnpeccus XpA B 06/1aCTU HUCXOASALLEN a0opThl,
3a4aTKOB CMMMATUYECKUX FaHITIMEB M HaAMNovYeyHuKa
obHapyxeHa, HaunHas ¢ E35 [21]. Wang J. ¢ coaBT. Ha-
onopanv nosieneHmne XpA-no3nTUBHbLIX KNETOK B 3a4aT-
K€ HaAMnO4Ye4yHMKOB CBMHbU yXe C KOHLA NepBOro Tpu-
MecTpa BHYTPpUyTpoOHOro pa3suTtus [22].

OpHako akcnpeccust XpA B HaanovyeyHnkax B nepu-
0J1, HEOHATAJIbHOr0 Pa3BUTUSA MJIEKOMUTAIOLNX N3yye-
Ha HEeOOCTaTO4YHO, XOTS B 3TOT nepuog Habnwogaercs
3HauYMTENbHasa NepecTporika rmnotanamo-runodusap-
HO-HaAMNO4Ye4YHUKOBOM cucTemsl [12,13].

Llenb nccneposaHus — nayyeHue akcnpeccum XpA
B HaAMNOYeYHMKaxX CBMHbM Ha pa3Hbl€ CYTKM HEOHaTaslb-
HOro PasBUTUS.

O6bekT U MeToabl uccnegoBaHusa. Hapnoyeu-
HUKW ObININ NMOJSTy4EHbI OT NMOPOCHAT NMEPBOrO NMOKONEHMUS
rmépunpoB Nopos KpynHas 6enas/naHapac u MmakcTtep/
nlopok Ha 1, 7, 14, 1 28 cyTku nocne poXxaeHus. dKc-
NepPUMEHTbl NPOBEAEHbl B COOTBETCTBUN C «OOLLIUMU
MPUHUMNAMKN SKCMEPUMEHTOB Ha >XMBOTHbIX», OOO0-
O6peHHbIMK | HaumMoHanbHbIM KOHIpeccom no 6moaTtun-
K€ 1 COrnacoBaHHbIMU C NOSIoXeHnaMun «EBponenckon
KOHBEHUMM O 3almTe MO3BOHOYHbIX XWUBOTHbIX, UC-
NMoJIb3yEMbIX ASI1 SKCNEPUMEHTASIbHBLIX N APYIrMX Hayy-
HbIX Llenen».

HenocpencteBeHHO nocne 3abopa HannoyYeyYHUKU
uennkom nomewlann B 4%-n pacteop napadopmarnb-
nernpa («Sigma», CLUA) Ha 4 yaca, nmepeHocuman Ha
HOuYb B 25%-11 pacTBOp caxapo3bl Ha pocdaTHO-cone-
BOoM B6ydepe (PBS), nocne 4ero MeasieHHO 3aMOopaxun-
Basv, BblAEPXMBAsA B Napax XWUAKOro a3oTa B TeHEeHne
15 MUHYT, 1 XpaHWUIn B XUOKOM a30Te.

[na npurotoBneHnst KPUOCTaTHbLIX CPE30B OpraHbl
V3BMEKANN U3 XPAHWUIINLLA, 3aJIMBANN B MOHTUPYIOLLLYIO
cpeny Tissue-Tek («Sakura», ANOHKA) N n3rotasnnea-
N NonepeYHble Cpesbl TKaHU TOALWMHOM 5-7 MKM Ha
Kpnomukpotome MEV (fepmanung).

Cpesbl TkKaHu nepMmeadbunnanposanu B TedeHne 20
MWH B pacTBOpe Ha OCHOBe Ha ¢ocdaTHO-CONeBoro
oydepa (PBS, pH 7,4), copgepxawem 0,25 % Triton
X-100 («Sigma») n 0,1 % Tween 20 («Sigma»). MNocne
3TOro B Te4eHmne 60 MUH Npy KOMHATHOW TeMneparype
6noknpoBanu B pacTeBope, coaepxailem 2% Oblube-
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ro CbIBOPOTOYHOro anbbymuHa («Sigma»), 0,2% Triton
X-100 n 0,3 M rnumH («Reanal», BeHrpus).

Ona nageHtTnounkaumm kKneTok, cogepxawumx XpA,
MCMNOJSIb30BaNN MNEPBUYHbLIE aHTUTENA Kponmka K XpA
(«Abcam», BenukobputaHusi) B passegeHun 1:200 u
BTOpUYHble AlexaFluor 488-KOHbIOrMpPOBaHHbIE aHTU-
Tena k IgG kponuka («Abcam») B passegeHun 1:400.
MepBUYHbIE @aHTUTENA rOTOBUIM Ha GIOKMPOBOYHOM
Oydepe, BTopuyHble aHTUTEeNa — Ha PBS, copoepxalluem
0,2 % Triton X-100.

C nepBUYHLIMW aHTUTENAMN CpPe3bl MHKYGMpoBanm
B TeyeHue Houu npu +4°C, nocne 4yero Tpmxabl OTMbI-
Banu B PBS. NHkyGupoBann co BTOPUYHLIMU aHTUTE-
namm B TedyeHne 30 MUH Npy KOMHATHOM TemnepaTtype,
OTMbIBanu Tpuxapl B PBS. Aapa knetok okpawmsanu
pacTBOpoOM nponuaui nogupa (2 Mkr/mn, «Sigma»)
Ha PBS B TeuyeHne 5-7 MUH Npu KOMHATHOW Temnepa-
Type. Cpesbl 3ak/oyan B MOHTUPYIOLLYIO cpeny noj,
MOKPOBHbIE CTEKA U OLeHMBann GpayopecLeHLMIo Ha
Mukpockone Carl Zeiss Axio Observer Z1 (fepmaHus).

OxpaluvBaHne KpUOCTaTHbIX CPE30B reMaToKCUIM-
HOM 1 903VMHOM MPOBOAVAN MO CTAHOAPTHON MEeToAM-
Ke.

MopdomeTpuyeckmin  aHanma dotorpaduin  ce-
PUMHBIX CPE30B HaAMNO4YEe4YHNKOB, OKPALUEHHbIX aHTU-
Tenamu, OCYLLECTBASMN C MOMOLLLIO NPOrpamMmbl s
06paboTkn n3obpaxeHuin AxioVision Rel 4.7. Ha none-
peYHbIX cpe3ax NOACYUTLIBANM MOLLAAb NONepevyHoro
cedyeHVa HaanoyedHuka S, nnowanb Kopbl S, nio-
Laab MO3roBoro BeLecTsa S, , CyMMapHyto noulab
XPA-NO3UTMBHbBIX BKJIIOYEHUN, HAXOASALWLNXCA BHE MO3-
rOBOro BELLEeCTBa (SKCTpaMedynnsipHbIX BKIIOYEHUI).
OTHOCUTENbHYIO MJiouWaab MO3roBoro Beuwlectea S
onpenensnu Kak:

Sno= S,,./S,*100%

MopcyeTbl npoBoaunm Ha 7—10 cpesax TkaHu, Nony-
YEHHbIX OT 6 XMBOTHbIX KaXA0ro Bo3pacTa.

CratucTtuyeckylo 06paboTky pesynbTaToB MpPOBO-
amnn ¢ nomoLpto nporpamm «Excel» n «Statictica 10».
MpoBepsnu OaHHbIE HA HOPMAaNbHOCTbL pacnpenene-
Hus ¢ nomoubio Tecta Konmoroposa n CmunpHoBa, nc-
noNb30BaNn 0gHOMAKTOPHbIV ANCNEPCUOHHbIV aHann3
[OJ1si CpaBHEHUsI BYX BbIOOPOK, OCTOBEPHBLIMU CYMTA-
nmck pasnuyama npu p<0,05. KonnyectBeHHbIe AaHHbIE
NpPeacTaBAsnn B BUAE CPEAHEro 3HaYeHns £ ctaHaapT-
HOE OTKJIOHEHME.

Pe3ynbTaThl MUCCNIeA0BaHNA U NX 00CyXAaeHne.
Mpu aHanu3e ructonornyeckmx obpasuoB Haanoyey-
HWKOB HOBOPOXAEHHbLIX nopocaT (P1-3) yctaHoBNEeHO
cnenyoutee. OpraH MNOKPbIT COEANHUTENbHOTKAHHOM
Kancynom B 2-3 cnos KNEeTOK, No4 KOTOPOM XOpOoLlo
pasnMyaTcs KOPKOBOE M MO3rOBOE BELLECTBO (puc.
1). B KOPKOBOM Cfi0€ HaAMNO4Ye4YHVKa NpeacTaBneHsl 3
30HbI: KNy6O4KOBasi, Ny4ykoBasi U cetyartas. Henocpepn-
CTBEHHO Moj, Karcynon opraHa HaxoamuTcs Kiybouko-
Bas 30Ha, kKoTopas obpasoBaHa MeNKUMU, NPU3MaTu-
yeckor OpMbl KiieTkamMm, pPacnofioXXeHHbIMU B BUAE
HeboNbLUMX cKonneHui. MNMyykoBasi 30Ha NpeacTaBneHa
KPYMHBIMWU MOSIMFOHANIbHLIMU KJIETKAMU C OKCUDUIIb-
HOW MENKO- N KPYNMHO3EPHUCTOM LIUTOMNNA3MON 1 Kpyn-
HbIM OKPYIMbiM SapoM. KneTkn 3TOM 30HbI 06pasytoT
aNUTENVANbHbIE TAXW, OPUEHTUPOBAHHbIE MEpPneHan-
KYNSIPHO MOBEPXHOCTW HaAno4yeyHvka. B paHHoM 30He

Takke onpeaensioTcs KNeTku MeHbLIEero pasmepa, He-
paBHOMEPHO OKpaLUMBAOLLMECS S303MHOM, N UMetoLLne
MEeJkKue rmnepxpomMHbie siapa. XapakTepHo OCOOEeH-
HOCTbIO MY4KOBOM 30HbI ABMSETCS HANMMYNE ONTUYECKN
NyCTbIX Bakyosne, 4To CBUOETENbCTBYET 00 YMEPEHHOA
nmnmamsaummn TkaHn. Knetku cetyaTtonr 30Hbl N0 MOp-
donornyecknm npusHakam 6amM3kn K KneTkam nyqyko-
BOW 30HbI, XOTS UMEIOT MEHbLLME pa3Mepbl 1 He obpa-
3YI0T paguanbHO HamnpasfeHHbIe TSXU, NMnuansaums
cnabo BblpaxeHa. 3aMeTHbl BbITAHYTbIE fiApa KNeToK
3HAOOTENVS, BbLICTUNAIOLLErO pPaAManbHO Pacnono-
XKEHHYIO KanuNsapHY0 CeTb Xenesabl. YeTKOW rpaHunub
Mexay KeTkamu CeT4aTolr 30Hbl U MO3rOBbIM Belle-
CTBOM He HabnoaaeTcs.

Mo3roBoe BeleCTBO HaAMOYEYHUKOB COCTOUT N3
6a30hNNbHBIX KNETOK OKPYMMOW, MHOrOYronbHOW nnm
npuamMatmyeckon popmbl. OHM pacnonaralTCs B LEH-
Tpe Xenesbl B BUAE PbIXJIbIX CKOMIEHUA N KINETOYHbIX
TaKen. Kpome kanmnasipHomi ceTn B MO3roBOM BelLLe-
CTBE HaAno4yeyHnKa pasnnyaloTcs OTAeNbHbIE KPYMHbIEe
cocyabl.

Puc. 1. Hapnoye4yHuk nopoceHka Ha 1 cyTku nocne

poxaeHus. K — kopkoBoe Bewectso, M — mo3roeoe

BewecTBo. OKpacka reMaToKCUIIMHOM U 303UHOM.
Ok. 10, 06. 20.

M3meHeHne nnowaam nonepevyHoro ceveHus Hag-
NoOYeYHNKOB HabNOAeTCs Ha NPOTSXEHUN BCEro ne-
puvoga HeoHaTanbHOro pa3suTus nopocsT. B nepebie
CyTku nocne poxaeHus S, cocrtaenaet 4,5£0,5 mm?. K
28-M cyTkaMm nocrie poXxaeHus 3TOT rnokasaTesb BO3-
pacTtaeT B 3,3 pasza (puc. 2). MNMpupocT ocylecTns-
€TCA B OCHOBHOM 3a CYeT KOPbl HaAMOYEeYHUKOB, MO-
CckoNbKy S, yBenuymsaeTca B 3,8 pasa, a S TO/IbKO B
1,7 pasa.

Bonee Toro, npn oueHKe OTHOCUTENBHOW NOLLAaN
MO3roBOro BelecTBa S, = 3aMETHO €e YMEHbLUEHVE.
Ha 1-e cyTkv HeoHaTanbHOro passutUa S = COCTaB-
nsaet 25%, Ha 7-e cytkn — 18%, Ha 14-e n 28-e — 10 n
13%, COOTBETCTBEHHO.

Mpn MMMYHOrMCTOXUMNYECKOM OKPALLUMBAHUW aH-
TnTenamu K XpA B LeHTpe HaAMNO4Ye4YHrKa YeTKO Bblae-
nseTcs Mo3rosoe BellecTBo (puc. 3, a). Kpome Toro,
NO3NTUBHO-OKPALUEHHbIE KIIETKM PaCMONOXEHbl BO
BCEX TPEX 30HaxX KOpbl HaanovyeyHuka. OHW npeacTas-
NS0T COOOM TSXKM U OKPYITIble CKOMMNEHUS KNETOK (pUc.
3,0, B).
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Puc. 2. UsmeHeHue nnowaamu nonepevyHoro cevyeHms
HagnoyeuyHuka S, (kpueas 1) u Mosroeoro BewecTsa S,
(kpuBas 2) B TeueHue 28 CyToK Nocsie poXaeHus.
P<0,05 no cpaBHeHuio ¢ 1-Mu cyTkamu.

Tsxkm pacnonaratoTcs BAOMb PaAManbHO pacnoso-
XEHHbIX KanuIspoB, a CKOMNJeHNs Yalle HabnogalTcs
nog, kancynon HaanoveyHmka. NonobHble akcTpamenyin-
NSipHbIE BKJIOYEHNSA XPA-MO3UTUBHbBIX KNETOK Oblin 00-
HapY>XeHbl B HAAMNOYEYHMKaxX NOPOCAT Ha BCEX U3YYEH-
HbIX CPOKaX HEOHATaNIbHOIrO Pa3BUTUS.

C nomoLlpbio MOphOMETPUYECKOro aHanusa 6bina
OLleHEeHa OTHOCUTENbHAs CyMMapHas Mniowanb 3KC-
TpamMenygpHbIX BKIIOYEHU (puc. 4). YCTaHOBNEHO
YMEHbLUEHNE JAHHOrO nokasarens ¢ BO3pacTOM Mo OT-
HoweHuio k S, nS, . Ha 1-e cytkm oH cocTaenan 1,1%,
Ha 7-e — 1%, Ha 14-e — 0,5% 1 Ha 28-e — 0,2% oT S..
Mo oTHOWEHMIO K S, HabMoAAaNoCk CHYDKEHME NioLwaamn
3KCTpPaMenynnsipHbIX BktovyeHnn ¢ 4,2 oo 1,5%.

B ambpuroreHese Haano4eyHrK pa3BmMBaeTCs N3 ABYX
3apOAbILLEBbLIX JIMCTKOB: KIIETKN KOPbI — U3 ME3OAEPMbI,
a KJIETKM MO3roBOro BELLECTBA — U3 3KTOAEPMbI, SBNS-
S1ICb NPOM3BOAHbLIMU HEPBHOMO rpebHs [10].

Kopa Hagno4eyHKOB pa3BMBaETCS U3 ydacTka Le-
JIOMUYECKOro 3nNuTenus B KpaHuanbHOM obnacTtn nep-
BUYHOM noyku [1]. B pedynstaTte nponudepaumm KneTok
LLeNIOMMYECKOr0 SNUTENNS U ME3EHXMMaSIbHBIX KIETOK
mMe3oHedpoca dopMUpyeTcs aapeHOroHagHbIM 3ada-
TOK. B panbHerwem oH pasfensercs Ha 3a4atky nosio-
BbIX X€ese3 1 HaANO4e4YHNKOB.

B dopmmpoBaHnm MoO3roBoro BeLLecTsa v ero ganb-
HEMLWNX CTPYKTYPHbIX MEepecTponkax Beayluyld posb
WUrparoT MpoLECCHl MUTPaALMM CUMMNATO-aapPEHAN0BbIX
NPON3BOLHbIX HEPBHOIO rPEBHS 1 ANdDEPEHUMPOBKIN
nx B xpomadduHHbIe KneTku [23].

O6LWwenpuHATO, 4TO B AMOpMoreHe3e cMMNaTo-aape-
HaNoBbIE NMPOreHNTOPbLI MUTPUPYIOT B yxe chOopMUpo-
BaBLUMINCS 3a4aToK Kopbl HagnodeyHuka [13]. OgHako
[0 HacCTOALLEro BPEMEHN AOCKOHANIbHO HE BbISICHEHO,
Korga 3aBepLuaeTcs NpoLEecc Murpauun cumnarobna-
CTOB, 1 3aXBaTbIBAET I OH HEOHATAJIbHbIV Nepunoa,.

Kak nokasbiBaeT npoBegeHHass B Hawel paboTte
OLleHKA TUCTONIONMYECKUX MPEnapaToB, OKpPaLLIEHHbIX
remMaTtoKCUIIMHOM U 303MHOM, MOPdONOrnyeckn Ha
nepBble CYTKM MOCME POXAEHUSA B HAAMNOYEYHWKEe Mo-
POCEHKa XOPOLLO Pa3nnyaloTcst Kopa Co BCEMU 30HaMU
(kny604KOBOW, MY4YKOBOW M CETYATON) U MO3roBoe Be-
wecTtBO. MNMonHoCTbI0 chHOPMMPOBAHHAA CTPYKTypa Op-
raHa, ymepeHHas nunuamsaums KNeTok Kopbl 1 Hannyine
pa3BEeTBIEHHOWN CETU CUHYCOUIHbIX KAanunnspoB, apTe-
pYon 1 BEHYN CBUAETENBCTBYET O CTPYKTYPHO-PYHKLN-

Puc. 3. OkpawmBaHue aHTutenamm kK XpA Hagno4ye4yHuka
nopoceHka Ha 1 cyTKu nocne poxaeHus. A — oGLnii nnaH,
ok. 10, 06. 10; B — yBenuuyeHue nonsa 3peHus 1, ok. 10, 06.

20; B — yBenuueHue nons 3peHusa 2, ok. 10, 06. 20.

OHaJIbHOM 3PENOCTM HAAMOYEYHNKA NMOPOCHAT K MOMEHTY
poxaeHus.

B pesysnbrare naydeHust Haano4eyHKOB YenoBeka u
OPYrMX MAEKOMUTAIOLLIMX C MOMOLLbIO KJTACCUYECKUX M-
CTOJIOrM4ECKNX NPMEMOB CHOPMUPOBAACh YCTONUMBas
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Puc. 4. UsmeHeHue cymmapHoOi nnowanm, 3aHMMmaemMom
XpA-no3UTUBHbIMU 3KCTPaMe Ay IPHbIMU BKJTIOYEHUSMU
KJIETOK, B NONepeYHbIX cpe3ax Haano4e4HMKOB NOPOCHT Ha

pa3Hble CYTKU MOC/e POXAEHUS.

* — OTAINYUSA CTAaTUCTUYECKU AOCTOBEPHbI MO CPABHEHUIO

c 1-mu cytkamu, P<0,05.

MNnowaab 3KkcTpame AyNASPHBLIX

KOHLUENUUS O HanMynn 4YeTKUX aHaTOMUYECKUX rpaHuL,
MexXay KOPTUKaIbHOW 1 MefynnspHOM YyacTaMmn Haamno-
4yeyHKoB. OOHAKO C HAKOMIEHMEM HOBbIX AAHHbIX, MO-
JIy4EHHBIX C MOMOLLIbIO OKpaLLMBaHUS aHTUTENAMM K pas-
JINYHBIM BHYTPUKIIETOYHBbIM CTPYKTYPaM KOPTUKaSIbHbIX
b0 MenynnsipHbIX KNeToK, CTAHOBUTCS OYEBUIHLIM,
YTO 3TO AENEHNE HECKOJIbKO YCIIOBHO.

B wccneposaHum Bornstein S. ¢ coast. napadwu-
HOBble Cpe3bl HAAMOYEYHMKOB B3POC/IOF0 4YesnoBe-
Ka OKpaLMBaINCL CreuMduyecKMMn aHTuTenamm K
UMTOXPOM-P450-17-a-rmagpokcunase Anas BbISBAEHUS
KOPTUKOCTEPOUA-NMPOAYLIMPYIOLLMX KIETOK KOPbl U aH-
Tutenamm K XpA ons BbISIBNEHUS MO3rOBOrO BELLECTBA
[6]. ABTOpbI HE 0BHAPYXXUNN BHYTPEHHE COEANHUTEb-
HOTKAHHOW Kancynbl, pa3aensiolernt Kopy n Mo3roBoe
BELLECTBO, U He YCTAHOBWM YETKOM rpaHuubl Mexay
KfieTkaMmm KOpbl 1 MO3roBOro BellecTsa. HanpoTtus, B
MO3roBOM BELLECTBE HAbNOOANNCh eAUHNYHBIE BKpa-
NAEHUS UK KnacTepbl KNeTokK Kopbl. XpoMadduHHbIE
KJIETKM ObINM 06HAPYXXEHbLI B KOPE OpraHa B BUAE TSXEN,
nepecekamLmx CeT4aTyio U Ny4KOBYIO 30HbI, N B BUAE
CKOMJIEHMI B KJTyOOUYKOBOW 30HE.

B HagnoyeyHvkax Opyrvx BMOOB MAEKOMUTAIOLLMX
Takke OblM 0OHApYXeHbl XpomMadPUHHbIE KIETKU B
pa3nu4HbIx 30Hax kopbl. Gallo-Payet N. ¢ coasT. nayyanm
HaANOYEYHMKN NOSIOBO3PENbIX KPbIC Pa3HbIX IMHUN [7].
Bcero 6b110 npoaHanuanpoBaHo 6onblue 200 obpas-
1oB. IMn 6binn 0BHAPYXEHbI TSN KNETOK AMaMETPOM
15-20 MKM, OTX0osLLMEe OT MO3rOBOro BeLlecTBa 1 Npo-
HU3bIBAOLLME KOPTUKANbHYIO 30HY. Kak npaBmno, Tsxm
pacnonaranncb paguanbHO BAOSMb KanuinspoB U Npo-
CNnoeK COeANHUTENBHOW TKaHW. HyXHO OTMeTUTb, 4TO
YyacToTa BCTPe4YaeMOCTU Oblnia HEBbICOKON: 3—5 Taxel
Ha eneay.

HecmoTps Ha TO, 4TO MpU OKpacke HaanoyevyHvka
HeoHaTaslbHOr0 MOPOCEHKA reEMaTOKCUIIMHOM U 903U-
HOM OOHapyXnBaeTcs 0Obl4HAsA CTPYKTYpa opraHa, npu
MeyYyeHun aHTuTenamm Kk XpA Hamu 66110 YCTaHOBNIEHO
HanM4YMe MO3UTUBHBLIX BKJIIOYEHU, HAXOOSALUUXCA BHE
MO3roBOro BellecTBa. ITW HabnaeHUs cosnagalT
C pes3ynbTatamy BbIlLEHA3BaHHbLIX aBTOPOB, MPUYEM
nokanM3aums BKIOYEHU (BOOMb KanwuispoB M nof,

Kancynom) n nux popma (KNeTo4Hble CKOMAEHUS N TIXN)
Obls1a CXOOHON.

Wang J. ¢ coaBT. n3dyyanu pacnpegeneHme XpA-
NO3UTUBHBIX KNIETOK B HAAMNOYEYHVKAX CBUHbM B peTanb-
HbI 1 PaHHWIA HEOHATasNbHBIN Nepuof, [22]. Nx aaHHbie
NPOTUBOPEYAT MOMYYEHHBIM HAMW, MOCKOJIbKY OHWU cae-
nanu BbIBOA, YTO K MOMEHTY POXAEHNS CUMNATo61acThbl
yXXe 3aBepLUaloT MUrpaumio B 0651acTb MO3roBoro BeLLe-
ctBa. MprunHa pacxoxaeHus pesynsTaTtoB MOXET ObiTb
CBSI3aHa C UCMOJIb30BAHVNEM PA3NNYHBIX aHTUTEN K XPA 1
pa3HbIX MOPO, CBUHEN.

OcTaeTtcs OTKPbITEIM BOMPOC O TOM, KaK TPakTOBaTb
npucytcTerne XpA-NO3UTUBHbBIX KIETOYHbIX BKIIOYEHWI
B KOpPEe HaanoyeyHuka mnekonutawowwmx. Bornstein S.
C COaBT. CYMTAIOT, YTO NOAOOHLIN TECHBINA KOHTAKT XpPO-
Ma@PPUHHBbIX U KOPTUKASbHbIX KIETOK HaAnO4YeyYHUKOB
CYLLECTBYET HA NPOTSXKEHNN BCEV XN3HU U UMEET BaXK-
HOoe 3HayeHune gns perynaumm gyHkumm opraHa [6]. C
OPYro CTOPOHbI, MPaKTUYECKN HE N3YYEHO, ABNSIOTCS N
aKCTpaMeaynnspHbIe KIETKN 3penbiMm xpomaddrHoum-
Tammn, MO0 OHM COXPaHSIIOT GEHOTUMNYHECKME NPUIHAKN
NPOreHNTOPHBIX KIETOK CUMMATO-aApEHANIOBON MHAN.
B03MOXHO, Takme KNeTku NpuHMMaloT y4acTue B NOXM3-
HEHHOM OBOHOBNEHNM KJIIETOK MO3rOBOrO BELLLECTBA.

CornacHO COBPEMEHHbIM NPeacTaBAeHUsM, TpU-
a[l0/i OCHOBHbIX MPOLLECCOB, MPUHUMAIOLMX ydacTue
B CO3peBaHnn N GOPMUPOBAHUM 30HANIBHOCTM KOPbI
HagnoyeyHnka, SBASIOTCS runepnaasvs, murpaums u
anonto3 kneTtok [13]. B Hawux nccnegoBaHusax Obiim
0BHapyXeHbl TUNepnIacTMieckne WU3MEHEHUS KOpbI
HaANOYe4YHNKOB NOPOCAT, MOCKOJIbKY B TEHEHNE NEPBOrO
mecsua nocne poxaeHua S_ysenuuunack B 3,8 pas. B
3TO Xe BPemsl MPOUCXOANT yBenuyeHme S .

Kpome Toro, yCTaHOBNEHO YMEHbLUEHWNE MIOLLAAM,
3aHMMaemor XpA-no3nTMBHBIMU KITETOYHBIMW BKIOHE-
HUSIMU B KOpPEe Haamno4Ye4yHUKOB, B NEPBLIN MeCsL, nocrne
poxaeHusa. Micxoas U3 3Toro, MOXHO MPeAnofiOXnUTb,
4yTO haKkToOp MUrpaLMM KNeToK CUMMNAaTo-aApeHanoBomn
JTIMHAN UTPAET BAXHYIO POJIb B GOPMUPOBAHNSA MO3rOBO-
ro BELLLECTBA HAAMNOYEYHNKOB B HEOHATANbHbIA Nepuoa,.
Bonpoc 0 ToM, NpUHMMAOT NN y4acTue B CO3PEBAHUN
Haano4Ye4YHnKa NPOLLECChl anonTo3a «HeAOMUrPUPOBAB-
LWKMX» CMMNaTob1acToB 1 runepnnasnsg xpomabdHHbIX
KJIETOK, NMOKA ABNSETCS OTKPbITHIM.

BbiBOAbI. [10y4EHHbIE OAHHbIE NO3BONSIOT CAENATb
BbIBOZJ, O TOM, YTO B MEPMO, HEOHATANIbLHOIO Pas3BUTUS B
Haano4YeYHnKax NopoCcaT NMPOUCXOAAT aHAaTOMO-DU3NO-
NIorM4yeckne nepecTponkn, KOTopble 3aTparnealoT KOpPY
1 MO3roeoe BellecTBo. OHM 3akoyalTCs B yBenmye-
HUW NoLWaam Nonepe“yHoro ce4eHms Kopbl 1 MO3roBOro
BELLECTBA, a TakKe B YMEHbLUEHUN KONTMYECTBA 3KCTpa-
MenynnapHbIX XPA-No3UTUBHBIX KIIETOK.

MepcnekTuebl pAanbHEMWNX UCCNEeOO0BaHUN.
JaHHble 0 Hannumm XpA-NO3UTUBHLIX KJIETOK B KOpEe
HaAMNOYe4YHKOB YenoBeka, MX fokanmsaumm n dopme
COBMaJaloT C pesysbrataMu, MOSYYEHHbIMU HaMK Mpuv
WNCCNenoBaHNN HAAMOYEYHNKOB CBUHEN. 3TO cBuae-
TeNbCTBYET O TOM, YTO AAHHbIA BU, XXMBOTHOIO MOXET
ObITb MCNOML30BaH B KAYECTBE aAE€KBATHOM MOAENU ANs
N3y4YeHUs NOCTHATaNIbHOr O Pa3BUTUSI HAAMOYEYHUKOB, NX
WM3MEHEHWI NPUY pa3fiNyHbIX NATONOMMYECKNX COCTOSIHN-
SX U aapeHan-accouMmpoBaHHbIX Onyxosnsx (HGeoxpomo-
uMTOMax, HepobnacTomMax, afieHoOMax, FaHrIMoOMax).
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YAOK: 576.382.086:612.451:612.64.

3MIHA EKCNPECIT XPOMOIPAHIHY A B HAOHUPHUKAX MOPOCSKT HA PI3HI TEPMIHU HEOHATAJIb-
HOro PO3BUTKY

Mnakcina K. M., CupopeHko O. C., Jlerau €. |., BonpapeHnko T. 1., Boxok . A.

Pe3iome. Y cTaTTi HaBeaeHi AaHi PO NEPepOo3noais KIiTUH, WO MICTATb XPOMOrpaHiH A (XpA), B pi3HMX 30Hax
HaAHUPKOBUX 32103 Y CBUMHEWN Y Pi3HI TEPMiIHW HEOHATaNbHOro PO3BUTKY. [lokasaHo, WO OCHOBHa mMaca XpA-
NO3NTUBHUX KNITUH 30CEPELKEHA B MO3KOBIl PEYOBUHI. KpiM TOro, NOOAMHOKI KNiTMHK abo arperat 3 AeKinbKox
XpA-no3nTUBHUX KITUH CMOCTEpIiraloTbcs B CybKkancynspHii ob6nacTi Kopuy, a Takox po3TalloBaHi pagiafibHo Y
BUMMALI TSXIB, CNPAMOBaHUX Bif, nepudepii opraHa A0 MO3KOBOI pevoBUHWN. BCTaHOBMEHO, WO 3 BiKOM Y CBUHEN
3MEHLUYETLCS MJowa nonepeyHoro nepepizy MO3kKOBOi PEYOBMHM BiAHOCHO MJIOLL NONepeYyHoro nepepidy BCboro
opraHa, a TakoX 3MEHLUYETbCS N0oLLa, Ky 3anMaloTb ekCcTpamMeaynsipHi XpA-no3nTUBHI KINITUHN.

Kniouogi cnoBsa: HaAHNPHNKM, XPOMOrpaHiH A, ekcTpamMeaynsapHi XxpoMadiHHi KNiTUHW, HeOHaTalbHUN Nepioa,
nopocsaTa.
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U3MEHEHUE 3KCMNMPECCUU XPOMOIPAHUHA A B HAONOYE4YHUKAX MOPOCHAT HA PA3HbIE CPOKU
HEOHATAJIbHOIO PA3BUTUSA

Mnakcuna E. M., CupopeHko O. C., Jlerauy E. U., Bonpapenko T. .,

Boxok I. A.

Pe3iome. B cTaTbe NpuBeaeHsbl JaHHbIe O nepepacnpeneneHnn KneTok, CoaepXatlumx XxpoMorpaHuH A (XpA),
B pas3fnM4yHbIX 30HaxX Haano4Ye4yHnKa y CBMHeEN Ha pasHble CPOKW HeoHaTasIbHOro pa3suTtum4. lNokasaHo, YTO OCHOB-
Has macca XpA-no3uUTUBHBIX KNETOK COCPEaOTOYEHA B MO3roBOM BellecTBe. Kpome Toro, OAMHOYHbIE KNEeTKM
VN arperaTbl U3 HECKOJbKUX XPA-MO3UTUBHbIX KTETOK HAabNoaaloTCs B cybkancynspHon 061acTy KOpbl, a Takke
pacnonoXeHbl pagnanbHO B BUOE TSXEN, HanpasneHHblX 0T nepudepnn opraHa K MO3roBoMy BellecTBy. YcTa-
HOBJIEHO, YTO C BO3PACTOM Y CBUHEWN YMEHbLUAETCs MoLLaab NONepeyHoro Ce4eHns Mo3roBoro BeLLecTsa oT-
HOCUTESIbHO MIOLAaAN MOMNepeyYHOro Ce4eHns BCero opraHa, a Takke yMeHbLUaeTCcs nioLwab, 3aHMMaemas aKke-
TpameaynaapHbiMy XpA-no3UTUBHBLIMU KNeTKamu.

KnioueBble cnoBa: Haano4ye4yHKU, XpPOMOrpaHnH A, akcTpameayspHbole XxpoMadPuUHHbIE KNEeTKN, HeOHa-
TanbHbIN Nepnoa, nopocsTa.

UDC: 576.382.086:612.451:612.64.

CHANGING OF CHROMOGRANIN A EXPRESSION IN THE PIG ADRENAL GLANDS AT DIFFERENT TERMS
OF NEONATAL DEVELOPMENT

Plaksina K. M., Sidorenko O. S., Legach E. I., Bondarenko T. P., Bozhok G. A.

Abstract. The article presents data about the redistribution of cells containing chromogranin A (CgA) in various
zones of the adrenal gland in pigs for different periods of neonatal development. The adrenal glands were obtained
from piglets at 1, 7, 14, and 28 days after birth. The expression of CgA was studied by the immunohistochemical
staining of cryosections of the adrenal glands. To identify the CgA-positive cells the primary rabbit polyclonal
antibodies to CgA (dilution 1:200, Abcam, UK) and goat polyclonal secondary antibodies to rabbit IgG — H&L
(AlexaFluor 488, dilution 1:400, Abcam) were used.

It was shown that the bulk of the CgA-positive cells is concentrated in the adrenal medulla. In addition, single
cells or aggregates of several CgA-positive cells are observed in the subcapsular region of the cortex and also
located radially in the form of strands directed from the periphery of the organ to the adrenal medulla.

During the entire period of pig neonatal development a change of adrenal cross-sectional area (S ) is observed.
At first 24 hours after birth the S__ of the adrenal glands was 4.5 + 0.5 mm?. By the 28" day after birth the total S_
of the organ increases by 3.3 times. Moreover when assessing the comparative area of the adrenal medulla (S ) it
is noticeable that it decreases from 7™ day. At the 1% day of neonatal development S_ constitutes 25% of the total
adrenal gland S__, on the 7" day it is 18%, on the 14™ and 28" - 10 and 13%, respectively.

With the morphometric analysis we estimated the comparative area of CgA-positive extramedullary cells. The
decrease of this parameteer with age is established. At the 15 day it was 1.1% of the total adrenal S, 7" — 1%, at
the 14""— 0.5% and at the 28" — 0.2%.

In summary we have shown that anatomical and physiological changes, which touch on the cortex as well as the
medulla, occur in the pig adrenal glands during neonatal development. They consist of an increase of cortex S_,
decrease of medulla S, as well as a decrease in the number of extramedullary CgA-positive cells.

Keywords: adrenal, chromogranin A, extramedullary chromaffin cells, neonatal period, piglets.
PeuyeH3eHT — npog. Epowerko I. A.
CrartTa Hagiwna 12.06.2017 poky
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