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PE3IOME: llenpio uccreioBaHus SBUIOCH M3yueHHEe MOP(POPYHKITMOHATBHBIX 0COOSHHOCTEH
TPYJIHOTO W OPIOIIHOTO OTAEIIOB HUCXOMASIICH YacTH aOpThl HA paHHHUX 3TamaX MOCTHATAIBHOTO
nepuojia pa3BUTHUS KpbIC. DKCIIEPUMEHT MPOBOAMIIN Ha caMuax Kpeic tuHun Wistar (n=18), xo-
TOPBIX COACPIKAJIN B CTAaHAAPTHBLIX YCIIOBUAX BUBApU. JKuBOTHBIX BbBIBOAUJIN U3 SKCIICPUMECHTA
Ha 7-, 14- 1 28-e CyTKM NIOCTHATAJIBHOT'O Tlepruoaa pa3BUTHus. s rUCTOIOrHYECKOro UCCae0Ba-
HUsI pparMeHTHI TPYAHOTO U OPIOIITHOTO OT/IEJIOB HUCXOSIIEH YacTH a0pThl KPBIC (PUKCHPOBAIH,
MPOBOJMIN MO CTaHJIAPTHOM METOAMKE M OKPAIIMBAJIM IeMAaTOKCHJIMHOM M D03WHOM, a TaKXke
opcerHOM. C IMOMOIIBI0 CBETOBOI'0 MUKPOCKOIIA OI[CHUBAIHM CTPOSHUE CTEHKHU IPYAHOTO U OpIOI-
HOTO OTAENIOB HUCXOAIIEH J4acTh aopThl. J[Ia Komm4ecTBEHHONW XapaKTepucTHuKu MophodyHK-
[IUOHAJIBHOTO COCTOSHUSI TPYAHOT0 U OPIOIIHOTO OTACIIOB HUCXOMSIICH YacTH aopThl U3MEPSITH
TOJILIMHY aJBEHTUIMATBHON OOOJIOUKH, a TAaK)Ke TOJIIMHY KOMILJIEKCa BHYTPEHHEW W CpeaHen
ob6omouek cocyna. O6paboTKy pe3yabTaTOB MPOU3BOIMIHN C TIOMOIIBIO CTATUCTHYCCKOTO TMaKeTa
Statistica 13.0 (kputepuit Manna—Yutau). JlaHHbIC TIpeACTaBICHB B BHIC MEIUAHBI U KBApTH-
neit — Me (Q; Q,). B panHeM nocTHaTanbHOM NEPUOJIE Pa3BUTHUSA KPHIC HAOIFOAETCS BBIPAXKEH-
HOE YTOJIICHNE CTEHKH a0PTHI 32 CUET yBEIHMUYEHUS TOJNIUHBI KOMITJIEKCa BHYTPEHHEH U cpeaHen
oboo4ek B TpyaHOM oTaene (¢ 7-x mo 14-e cyTku) u OpromHoM oTaene (¢ 14-x mo 28-e cyTkH),
a Tak)ke TOJNIIWHBI aJBEHTUIIHATEHOW 0007109KH (¢ 7-X 1O 14-e cyTKHM) B 000MX OTHIEeax HUCXO-
JisIei 4acTu aopThl. Ha 28-e cyTKH MOCTHATAIBLHOTO TepHo/ia Pa3BUTHS KPBIC TOJIMHA CTEHKH
TPYAHOTO U OPIOIIHOTO OTIENIOB HUCXOSIIECH YacTH aopThl, a TAKKE €€ CTPOCHHE COOTBETCTBY-
IOT TAKOBOMY Y ITOJIOBO3PEJIBIX )KUBOTHBIX. BLIpa)KeHHLIe MOp(i)OJ]OI‘I/I‘IeCKI/Ie U3MCHCHUS CTCHKH
TPYJIHOTO W OPIOIIHOTO OT/IEJOB HUCXOJSIICH YacTH aopTHI, BKIIOUYAIONIHE B ceOs yBelInueHne
TOJIIIIUHBI CTEHKH, YTONIIEHNE U YIUIONIEHHUE AIACTHYECKUX OKOHYATHIX MeMOpaH, YILIOIEHNE
AJIep PHAOTESINOLNUTOB U IIaJIKUX MHUOIUTOB, HAOIIOJAIOTCS B NIEpBbIe HEJEIN MOCTHATAIBHOTO
NeproJia OHTOr'eHE3a KPBbIC.

KJIIOUEBBIE CJIOBA: rpyaHOil OTAeN HUCXONSIEH YacTH aopThl; OPIONIHOH OTHel
HUCXOJSIIIEN 4acTH a0PThl; SHAOTEINM]; IJIaJJK1e MUOLIUTHL; IOCTHATAIbHBIN [IEPHOA Pa3BUTHUS.
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ABSTRACT: To study the morphofunctional parts of the thoracic and abdominal parts of the
descending aorta at the early stages of the postnatal period of rat development. The experiment was
carried out on male Wistar rats (n=18), which were kept under standard vivarium conditions. The
animals were taken out of the experiment on 7, 14 and 28 days of the postnatal period of development.
For histological examination, fragments of the thoracic and abdominal parts of the descending
part of the rat aorta were fixed, carried out according to the standard technique, and stained with
hematoxylin and eosin, as well as with orsein. The structure of the wall of the thoracic and abdominal
parts of the descending part of the aorta was assessed using a light microscope. To quantitatively
characterize the morphofunctional state of the thoracic and abdominal regions of the descending part
of the aorta, the thickness of the adventitia membrane was measured, as well as the thickness of the
complex of the inner and middle vessel membranes. The results were processed using the statistical
package Statistica 13.0 (Mann—Whitney U test). Data are presented as median and quartiles — Me
(QI; Q3). In the early postnatal period of rat development, a pronounced thickening of the aortic wall
is observed due to an increase in the thickness of the complex of the inner and middle membranes
in the thoracic region (from 7 to 14 days) and the abdominal region (from 14 to 28 days), as well as
the thickness of the adventitia membrane (from 7 to 14 days) in both parts of the descending part
of the aorta. On the 28th day of the postnatal period of rat development, the wall thickness of the
thoracic and abdominal parts of the descending part of the aorta, as well as its structure, corresponds
to that of sexually mature animals. Pronounced morphological changes in the wall of the thoracic
and abdominal parts of the descending part of the aorta, including an increase in wall thickness,
thickening and flattening of elastic fenestrated membranes, flattening of endotheliocyte nuclei and
smooth myocytes, are observed in the first weeks of the postnatal period of ontogenesis in rats.

KEY WORDS: thoracic descending aorta; abdominal descending aorta; endothelium; smooth

myocytes; postnatal development.

Ha ceromusimamii eHb CMOIEIMPOBATH M KOM-
MJIEKCHO M3YYHTh TAaTOTCHETHYECKUE MEXaHW3MBbI,
OOBSICHSIFOIINE PA3BUTHE CEPICIHO-COCYIICTHIX 3200~
JIEBaHUM C TMPUMEHCHNUEM MHBAa3MBHBLIX MCTO/I0B, BO3-
MOKHO TOJTBKO Ha JTAOOPaTOpHBIX KUBOTHBIX [3]. Ham-
Ooree pacpoCcTpaHEeHHBIM BHIOM JIaOOPATOPHBIX K-
BOTHBIX SIBIISIFOTCS KPBICHI, KOTOPBIE HIMEIOT CXOTHOE C
YeN0BEKOM MOP(HO(YHKIMOHATIEHBIC XapaKTEPUCTUKU
CepaeYHO-COCyUCTOM cucteMsl [ 1, 2, 4]. B cBs3u ¢ He-
JIOCTaTOYHOCTBHIO CBE/ICHHI O CTPOSHHUH CTEHKH A0PThI
Ha PaHHHUX JTarax MOCTHATAIBLHOTO TIEPHO/Ia PA3BUTHS
YeJIoBeKa paclIipeHune TpeCTaBICHHH O ee CTPOSHNH
CTaHOBUTCS aKTyaJIbHBIM BOIIPOCOM COBPEMEHHOM Me-
JIATIMHBL ¥ TpeOyeT MPUMEHEeHHsI COBPEMEHHBIX MOp-
(onormyeckux MeTouK st popmupoBanus QyHa-
MEHTAJIBHBIX 3HAHUH TI0 JAaHHOMY Botpocy [5, 7].

Wzyunte MophodyHKIMOHATBHBIE 0COOCHHO-
CTH TPYAHOTO M OPIOLTHOTO OT/IEJIOB HUCXOAIICH
4acTH aOpTHl HA PAaHHUX ATarax MoCTHATaJIbLHOIO
Neproia Pa3BUTHSI KPBIC.

Onwucarb CTPYKTypy TPYAHOTO W OpIOIIHOTO
OTJIEJIOB HUCXOMSAIIEH YacTh aopThl HA 7-, 14- u

28-e CyTKH IOCTHATaJIbHOTO TMEPHOJla Pa3BUTHUS
KpBIC.

CpaBHUTH B AUHAMUKE MOPPODYHKIIHOHATb-
Hble 0COOCHHOCTH T'PYyJHOTrO M OPIOLIHOTO OTAE-
JIOB HUCXOJIAIIEH YaCTH aOPTHI KPBIC HA 7-, 14- 1
28-e CyTKH MMOCTHATAJIBLHOIO MEPUO/ia PA3BUTHSL.

MATEPUA/IbI U METOAbI
MCCNEAOBAHUA

OKCHEepUMEHT ITPOBOAMIIM Ha CaMILaX KPbIC JIH-
Huu Wistar (n=18), KOTOpBIX COAepIKau B CTaH-
JApTHBIX YCIOBUAX BUBapHs. JKHBOTHBIX BBIBO-
WA U3 JKCiepuMeHTa Ha 7-, 14- u 28-e cyTku
[IOCTHATAJIbHOIO [I€pHOoJa OHTOreHe3a. [yis rucro-
JIOTHYECKOTO MCCIEA0BaHUs (pparMeHThI IPyIHOTO
1 OpIOITHOTO OT/IEIOB HUCXOMAAIIEH YacTH aopTHI
KpbIC GukcupoBasy Ha 12-24 9 B 3a0ydepeHHOM
10% BoaHOM pacTBOpe (hOpMayivHA, IOCIE YEro
MOJTy4YEHHBIH OMOJOrMYecKHid MaTepuan IMpOoBO-
JIWJIH TI0 CTaHJapTHON METOJUKE 1 3aJIMBaJIi B Na-
paduHOBYIO cMech. M3 mapadwHOBBIX OJO0KOB Ha
ABTOMAaTUYECKOM POTALMOHHOM MHMKpPOTOME I'OTO-
BUJIM THCTOJIOTHYECKHE CPEe3bl (TOMINHA 5 MKM),
KOTOpbIC OKpPAIIMBAIM I'€MaTOKCHIMHOM H 303H-
HOM, a Takke opcernHoM. C TOMOIIbI0 CBETOBOTO
MHUKPOCKOIa OLIEHUBAJIM CTPOCHUE CTEHKU I'PYA-
HOTO M OpIOIIHOTO OTJEJIOB HUCXOAAIICH 4YacTh
aopThl. [l KOJNMYECTBEHHOW XapaKTepUCTHKU
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MOp(}ODYHKIIMOHATLHOTO COCTOSHUS  TPYIHOTO
1 OpIOIIHOTO OTAENOB HUCXOASIIEH YacTH aop-
THI UCTIONIB30BaJIM MOP(HOMETPHUECKAN aHAJIH3 C
HCIIONIb30BaHUEM Mporpammel Imagel: usmepsiau
TOJIIMHY aJBEHTHINATHHON OOOJOYKH, a TaKkKe
TOJIIIMHY KOMIUIEKCA BHYTPEHHEH U cpeaHel 000-
nmouek. OOpabOTKy pe3yIbTaTOB MPOU3BOIUIHN C
IOMOIIBIO CTAaTHCTHYECKOrO rmakeTa Statistica 13.0
(xputepuit Manna—YutHu). JlaHHbIe TIpeicTaBie-
HBI B BIJIE ME/IMAHBI, a TAK)KE BEPXHET0 M HIKHE-
ro keaptuneii — Me (Q,; Q,). Pasmemenue u co-
JepKaHue KUBOTHBIX, a TAK)KE BBIBEJCHHUE UX U3
SKCIIEPUMEHTA OCYIIECTBISUIM CTPOTO B COOTBET-
CTBHUH C IIPaBHJIAMH JIJAOOPATOPHON JAMArHOCTHKU
(GLP) u »THYeCKMMH HOpPMaMH, W3JI0KEHHBIMH B
COOTBETCTBYIOIINX MEXKIYHAPOIHBIX PEKOMEHIa-
uusx, npukaszax M3 PO Ne 267 ot 19.06.2003 1.
u M3 CCCP Ne 755 ot 12.08.1977 1. IIpoTtokon
WCCIIEZIOBaHUS OMOOpPEH OSTHYECKUM KOMHUTE-
toM ®I'BOY BO CubI'MY Munsapasa Poccun
(Ne 8473/1 o1 30.11.2020 1).

B panHeM IOCTHATaIbHOM MEPUOJE PA3BUTHUS
KpBIC HAOIOMAIOTCS BBIPRKEHHBIE H3MEHEHHS
CTEHKM aopThl M YBEJIMUCHHE TOJILMHBI BCEX €€
obotouek: BHYTPEHHEH, CpeaHEed W aIBEHTHUITHU-
anbHOM. B mepuoxn ¢ 7-X cyTok mocie pokAeHUs
0 28-X CyTOK HaONIOMACTCsl BBIPAKCHHOE YTOJI-
IICHWE DJaCTUYEeCKHX OKOHYAThIX MeMOpaH B
cpefHel 000JIOUKE TPYJHOTO U OpIOLIHOTO OTIe-
JIOB HACXOJIATICH YacTh aopThl (puc. 1, 2). DmacTu-
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YECKHE OKOHYAThle MeMOpaHbI )KMBOTHBIX Ha 7-€
CYTKH UMEIOT BBIP2YKEHHYIO U3BHIIMCTOCTD B CPaB-
HEHWH C YIUTOMEHHBIMH U POBHBIMH 3JIaCTUYECKH-
MU OKOHYaTBIMH MeMOpaHaMH cpelHed 000I0uKU
a0pTHI KpBIC Ha 14-¢ 1 28-¢ CyTKH. DHIOTEIHOITH-
Thl BHYTPEHHEH OOOJOUKM M HMX sifjpa B TCUCHHE
JKCIIEPUMEHTa YIUIOMIAaloTCs. [TlaKue MUOIMTEL,
JIeKAIINe B CPeTHEH 000I0UKe a0pPThI MEXKTY dJia-
CTMYECKHMMHU OKOHYaTbIMH MeMOpaHaMu, Ha 7-
CYTKHA MMEIOT BBICOKOE S/ICPHO-IIUTOILIa3MaTHYe-
CKOE COOTHOIIICHUE (B CPaBHEHHH C Ooiee B3poc-
JTeIME KpbIcamu). Ha 28-e cyTku mToCTHATaIhHOTO
Nepuosia Pa3BUTHUS INIAJAKHE MHUOLMTHI M UX Spa
NPUOOPETAIOT YUTMHEHHYIO (GOpMY.

VYBenuueHre TONIIMHBI KOMIUIEKCa BHYTPEH-
Hel u cpenHeil 00omo4uek HAOMI0IAT0Ch B TPYI-
HOM OT/IeJie HUCXOSIIeH YacTH aopThl ¢ 7-X IO
14-e cyTKu, TOTa Kak B OPIOIIHOM OTAENe — C
14-x mo 28-e¢ CyTKHM MOCTHATaJIbHOIO IMEPHOJA
pa3BuTHUs KpbIC (Tabm. 1, 2). YBenuueHue ToNIIn-
HBI a/IBEHTHIIHAIEHON 000I0YKH HAOII0AAIOCH C
7-x o 14-e CyTKH B TPYIHOM M OPIOIIHOM OTIe-
JlaxX HUCXOASIIEH 9acTu aopThl (cM. Tabm. 1, 2).

[lokazano yBennyeHUEe OOMIEH TOJIIMHBI
CTEHKH a0pThI ¢ 7-X MO 28-¢ CyTKH B 000UX OT-
Jlenax Hucxoasuied yactu aoptel. Ha 28-e cyTku
MOCTHATAJBHOTO MEPHO/IAa Pa3BUTHI KPbIC 001Ias
TOJIIIMHA CTEHKH TPYAHOTO U OPIOITHOTO OTJEIIOB
A0pPTBl COOTBETCTBYET TAaKOBOMY y TIOJIOBO3pE-
JIBIX JKUBOTHBIX. Pe3ynbTarsl paboThl cOrnacyroT-
cs ¢ BeiBomamu C. Martyn, S. Greenwald (1997),
YTBEPKAAOIIUMH, 4YTO Hauboyee 3HAYUTEIb-
Hble U3MEHEHUS B CTEHKE aopThl (HAKOTUICHUE

Puc. 1. I'pynanoii oTaes Hucxoasimei yactu aopThl Kpbic JuHUU Wistar Ha 7-e cyTkH (a) 1 28-e cyTkH (0) mocTHATAJIb-
HOro nepuoja passutrus. Okpacka reMaTOKCHJIHHOM H 303HHOM
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Puc. 2. BprouHo# oTes1 HUCXoAsALIell YacTH aopThl Kpbic JuHUH Wistar Ha 7-e cyTku (a) u 28-e cyTku (0) mocTHa-
TAJBHOIO Nepuoaa pa3BuTus. OKpacka opcenHoM

Tabnuya 1

Tommuna 000104eK CTEHKU TPYIHOTO OTAENA
HUCXOmAMmIER YacTh aopTel, Me (Q,; Q,)

Tabnuya 2

TonmuHa 000J109EK CTEHKU OPIOITHOTO OT/IeIIa
HUCXOAAMEN YacTh aopThl, Me (Q; Q,)

Hapamerpo: 7 nHen 14 nuent 28 nuent Hapamerpo: 7 nHen 14 nueit 28 nuen
pavietp (1=6) (n=6) (n=6) paverp (n=6) (n=6) (n=6)

p pen (62,4:73,1) [ (653; 72.3)* | (69,7;743) | |P pelt (603;73.8) | (71,2:75.8) | (82,3;93,0)*
000104€eK, MKM 000JI0YEK, MKM

AJTBeHTHIIMATTEHAS 6,0 10,3 12,1 ATBeHTUTIATTEHAS 73 12,5 12,9
0005109Ka, MKM (5,1;7,2) | (8,9;11,2)* | (11,1;14,0) 000109Ka, MKM (7,1;7,9) | (12,1;12,7)* | (12,5;13,1)
OO0mast ToyMHA 71,3 76,5 86,4 OO011ast ToJIIHA 75,1 84,3 97,2
CTCHKH, MKM (69,4; 78,1) | (76,1; 81,3)* | (79,7, 87,8)* CTCHKH, MKM (67,6; 80,9) |(83,9; 87,3)* | (88,5; 99,3)*

ITpumedanue: * — OTIMYHME OT OKA3ATEIS HA TIPEIBILY NN
cpok, p<0,05.

AJIACTHHA, YTOJIICHHUE dJACTUYCCKUX OKOHYATHIX
MeMOpaH) MPOMCXOIST B IMEPBbIC HECKOJIbKO HE-
JIeNb TI0cIie poxaeHus [6].

ITpumeuanue: * — OTINYHME OT MOKA3aTeJIs HA TPEIbLLY LI
cpok, p<0,05.

B paMKax KOHrpecca «310poBble 1eTn — Oynyiiee
ctpaHb», 28.05.2021 rona, r. Cankr-IletepOypr,
OI'bOY BO CIIOI'TIMY Munsnpasa Poccun.

3AK/IOYEHUE

/IMTEPATYPA

BbIsBiIEeHBl BBIp@)KEHHBIE W3MEHEHUS! CTCH-
KM HHUCXOZSAIIEH YacTH aopThl, BKIIOYAIOIIHE:
U3MEHEeHHe (OpPMBI, yBEIHMYCHHE KOJIMYECTBA U
TOJILMHBI JIACTUUYECKUX OKOHYATBIX MeMOpaH
cpenHeil 00010YKY, YIUIOIECHHUE Sep YHI0TeINNn-
OLIUTOB BHYTPEHHEHW OOOJOYKH U siiep INaIKUX
MHUOLIUTOB cpeaHel obGonouku. [lokazaHo, 4TO
HauOoJIbllee YTOJIICHUE CTEHKH, B YaCTHOCTHU
3a CUET ANMACTUYECKOTO KOMIIOHEHTA, B IPYJHOM
1 OpIOIIHOM OT/eJIaX HUCXOASIIEH YacTU aopThl
HaOIIo1aeTCsl B IEPBbIC 3 HEJeNU MOCTHATAIBHO-
rO Mepuojia pa3BUTHUS KPBbIC.
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