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CPABHUTEJIDHAA MOP®OJIOI'A
CPEAHEUN OBOJIOYKH AOPTHBI ¥ ;KMBOTHbBIX

YO «Beaopycckui zocyoapcmeennviii MEOUYUHCKUU YHUGEPCUMEM >

IIposedenue Hayuno-meoUUUHCKUX UCCACO08AHUL C UCNONLI0BAHUEM AAOOPAMOPHBIY KUGOM-
HBLY U NOCACOYOULAS IKCMPANONAUUL NOLYUCHHBIX PE3YAbIMAMOE HA UeS06eUeCKUl OPZaAHUSM 60
MHO20M onpedesisem Ycnexu coepemenno medurunst. B dannoi cmamve npusedenv dannvie cpas-
HUmMeavbHou Mopghoaozul cpedneti 06010uKU cmenKu aopmol y xusomuwvix. IIposeden mopgpome-
mpuueckull anaius cpeonetl 000JI0UKU CMEeHKU AOPMbL 63POCILLX Kpbic U cobak. Cpednss 060.10u-
Ka nocmpoend 00HOMUNHO Y PASHBLIX 6UO0E KUBOMHBLLX, 00HAKO UMEIOMCs ONpedesenHvle Pa3au-
uyus. B cmamve npueedenvt danmnvle cpasnumensvHozo Mopghoiozuieckozo anaiusa. Hayuenv maxue
KOJUUeCMEEeHHbIe XAPAKMEPUCNUKY, KAK:! MOIUURA cpedrell 00010UKU, KOAUUECMBO 2Jd0KOMbL-
WeUHvlxX KAemoK U AAMENNAPHLIX eOUHUY, WUPUHA OKOHUAMBLY dacmudeckux memopan. Ipose-
Oer ux CpasHUmMenbHulll AHAAU3 U BLIAGLEHb. OMAUNUS 6 CMPOeHUU cpednel 000J0UKU CMeHKU
aopmol Kpovic u cobax. Iloayuennvie kauecmeennvie U KOAULECMBEHNbIE XAPAKMEPUCTNUKU HEOOXO-
OUMO Yuumol6amov npu 6vi00pe 1a6OPAMOPHOZO KUBOMHOZ0 OLsL NPOBEOCHUS. IKCNEPUMEHM.

Katouesvie caroea: aopma xpvicvl, aopma cobaxu, AAMerIspHds eOUHuyd, oKoHuamole 31d-
cmuueckue mMemopansl, 21a0KoMbluedtble KIemKU.
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1] OpwurunajbHble Hay4HbIE MyOIHKAIMH BN  MEAVLIMHCKMI XYPHAA 3/2019
E. V. Karpuk, N. A. Yuzefovich, T. M. Studenikina
COMPARATIVE MORPHOLOGY OF ANIMAL AORTIC MEDIA

Conducting scientific and medical research using laboratory animals and the subsequent extrapolation
of the results to the human body largely determines the success of modern medicine. This article
presents the data of comparative morphology of the animals aortic media. Morphometric analysis
of the aortic media of adult rats and dogs was carried out. The aortic media has the same structure
in different species of animals, but there are some differences. The article presents the data of comparative
morphological analysis. The quantitative characteristics such as the thickness of the aortic media,
the number of smooth muscle cells and lamellar units, the width of the elastic membranes were studied.
Their comparative analysis was carried out and differences in the structure of the aortic media
of rats and dogs were revealed. The obtained qualitative and quantitative characteristics should
be taken into account when choosing a laboratory animal for the experiment.

Key words: rat aorta, dog aorta, lamellar unit, elastic membranes, smooth muscle cells.

M €AVLUMHCKME UCCAEAOBAHUS, NPOBOAMMbIE  MPOLIECCOB M BO3MOXHOCTb 3KCTPANoOAMPOBaHMWSA Mo-
Ha XWBOTHbIX, MO3BOAUAU 3HAUMTEABHO YIAYy-  AYYEHHbIX AQHHbIX HAa YEAOBEUECKUIA OPraHU3M.
6UTb MPEACTABAEHUS O GYHKLMOHMPOBAHUW Opra- Lilenb uccnepoBaHUA: NPOBECTU CPABHUTEABHbIN
HU3Ma YenoBeka. Ha npoTsXeHUU MHOTUX AECATUAE-  @aHAAM3 MOPDOOMETPUUECKMUX XapaKTEPUCTUK FAAAKO-
TUA AaBopPaTOPHbIE XMBOTHbIE SIBASIIOTCH HEOTLEMAE-  MbILLIEUYHbIX KAETOK U AAMEAAAPHbIX E€AWMHUL, CPEA-
MOW YacTbtO UICCAEAOBAHUM MO U3YUYEHUIO PA3AUUHBbIX  HEN 0O0AOUKM OPIOLLHOM aopThbl Y B3POCAbIX KPbIC
BMAOB NaTOAOTMYECKUX NMPOLIECCOB. n cobak.

OAHO M3 aKTyaAbHbIX HampaBAEHUI B UCCAEAO- Marepuanbl U meToabl. MaTepranom AN UCCAE-
BaHUSAX 3aHUMAET CePAEYHO-COCYAUCTast MATOAOTMS,  AOBAHMS MOCAY>XXMAWM TMCTOAOTMYECKME MpenapaTbl CTeH-
Tak Kak 3aboneBaHMA CepAaLa M COCYAOB OCTaBASILOT -~ KW OBprolLHOro otaena aoptbl 10-u B3pOCAbIX HeAbIX
3a cob0i AMAMpPYIOLLME MO3ULUKU B CTPYKTYpe 0bLet  6ecrnopoaHbiX KpbIC 1 10-1 B3POCAbIX COBaK M3 KOAAEK-
3a60AeBaEMOCTH U CMEPTHOCTM HACENEHMSI. LMK KapeApPbl TMCTOAOTUW, LIMTOAOTMU U AMOPUOAOTUMN.

B cBfA3M ¢ pOoCTOM A@HHOM NaToOAOrMK 3a NocAes-  Cpesbl OKpalleHbl reMaToOKCUAMH-303UMHOM. Kpome
HWEe roAbl CYLLLECTBEHHO pacLUMPUANCH AMArHOCTUYE-  TOrO, U3yYaAUChb CPE3bl a0PThbl COHAKU, OKpaLLEHHbIE
CKME MeponpuaTUs, HanpaBAeHHblE HA paHHee Bbl- N0 Benrepty. Mpy1 MoOpdOMETPUUECKOM UCCAEAOBA-
ABAEHWE NaLMEHTOB C 3a60AeBaHUAMMU CEPALLA U CO-  HUU U3MEPSAM TOALLMHY CPpeAHel 060A0UKM, NPOBO-
CYAOB. Kpome Toro, nosiBUAOCb HOAbLLIOE KOAMYECTBO  AMAM MOACHUET KOAMUYECTBA AAEP FAAAKOMbILLIEUHbIX
NCCAEAOBATEALCKMX PabOoT, MOCBALLLEHHBIX MOPPOAO-  KAETOK, OMPEAEAAAN KOAMYECTBO OKOHYATbIX AACTU-
TMYECKUM WIMEHEHUAM W TUCTODU3UONOTMYECKMM  UYECKUX MeMOpaH, UX TOALLMHY U LIWPUHY MEXMEM-
0COBEHHOCTAM CEepALL@ U COCYAOB MPU PasAMyUHbIX  BpaHHbIX MPOMEXYTKOB MEXAY COCEAHUMU MeMOpa-
BMAAX NATOAOTUU. HaMW. AAA 3TUX Lenelt Ha Kadeape TMCTOAOTUM, Lin-

HecmoTpsi Ha 3HaUMTEAbHbIE AOCTUXEHMSA B 0B6AAC-  TOAOTMM M 3IMOBPUOAOTMM CTApLLUMM NpenoAaBaTenem
T UCCAEAOBAHUSA MOPPONOTMM a0PThl, B3AUMOOTHO-  W. A. MeAbHUKOBbIM ObiA pa3paboTaH nAarnH AAS Mo-
LLIEHWS MEXAY CTPYKTYPaMK CTEHKM aopTbl OCTAOTCS  AyaBTOMAaTMUECKOro aHaA13a M3obpaxeHuii nonepeu-
BO MHOIOM HESICHbIMUW. 3TO ONPEAEASIET aKTyaAbHOCTb ~ HOTO cpe3a CTEHKWM aopTbl, PEaAM30BaHHbINA B BUAE
9KCMEPUMEHTAAbHbIX MCCAEAOBAHWUI C UCMOAb30Ba-  Makpoca AAS MporpamMbl Imagel; Bce M3mepeHus
HMeM AabopaTopHbIX XKMBOTHbIX [1-5]. NpPoBOAMAKCH B Nporpamme Imagel (tabanua 1).

B aTolM cBA3M HaC 3aMHTEpecoBaAa CPaBHUTEAb- MoacueT apep NPOM3BOAMACH MOCAEAOBATEABHO
Has MOpP®OAOTMSA aopTbl Pa3AMUHbIX BUMAOB XMBOT- B 10 MNOAAX 3pEHMSA HA KAaXAOM cpese 1 3aTeM nepe-
HbIX (B AAHHOM CAyYae — KpbICbl 1 COBAKK), BEAb Bbl-  CUMTbIBAACH AAS 0OOMX BUAOB XMBOTHbIX Ha 500 MKM?.
60p AabopaTopPHOro XXMBOTHOrO BO MHOMOM onpeaersieT  MOoACUET AaMEAASIPHBIX EAMHMLL MPOWU3BOAMACS NMOCAE-
ycrnex MOAEAMPOBAHWUA Pas3AMUHbIX MaTOAOTMUECKMX  AOBATEAbHO B 15 MOAAX 3pEHUS Ha KaXAOM cpese

Tabanua 1. KoanuecTBo U 06bEM UCCAEAYEMOrO MaTepuana

KUBOTHOE KoanuectBo | KOAMYECTBO CPe30B, MCMOAb3YEMbIX B TMCTOAO- MoacuyeT KoAnyecTBa Aaep KOAMYECTBO U TOALLIMHA MeMbpaH
aopt rMyecKomM/MopHoOMeTPUUYECKOM MCCAEAOBAHNN rAaAKOMbILLEYHbIX KAETOK N MexXMeMbpaHHbIX MPOMEXYTKOB
Kpbica 10 30/30 B 300 noasax 3peHus npu x20| B 450 noasix 3peHusa npu x20
Cobaka 10 30/30 B 300 noasx 3peHus npu x10| B 450 noasix 3peHus npu x10
Bcero 20 60/60 600 nonen 3peHns 900 nonewn 3peHns
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Tabauua 2. KoaMuecTBeHHble XapaKTepUCTUKU KOMMNOHEHTOB cpeAHeﬁ 060A0UKHN CTEHKH aopThbl Y KPbICbl U cobak

Kpbica Me (25-75 %) | Cobaka Me (25-75 %) CTaT“CT‘:)‘;if\:i”M ;?;‘*“MOCT"
ToAWwmMHa cpeaHel 060A0UYKK, MKM 68 (57-81) 542 (500-594) 0,000006321
KOAMUYECTBO rAAAKOMbILLEUYHbIX KAETOK B 500 MKM? 3,5(3-3,8) 1(0,8-1,3) 0,00008913
KoAMUEeCTBO AaMeAAPHBIX eAMHUL B 10 MKM 1(0,87-1,19) 1,47 (1,2-1,75) 0,00003412
TOALLIMHA OKOHYATbIX 9AACTUUYECKMX MeMBpaH, MKM 3,91 (3,16-4,58) 2,2 (1,75-2,75) 0,0001842
LLinpnHa mexmembpaHHbIX MPOMEXYTKOB, MKM 6, 23 (5,245-7,12) | 6,43 (4,66-8,49) > 0,05

M 3aTeM nepecumTbiBancs AN 0O60MX BMAOB XMBOT-
HbIX Ha 10 MKM.

YuuTtblBas, UTo pacrnpepereHne KOAMYECTBEHHbIX
napameTpoB B GOAbLUMHCTBE BbIBOPOK OTAMYAAOCH
OT HOPMAAbHOTO, AASl ONMCATEABHOW CTATUCTUKM U Bbl-
ABAEHMWS AOCTOBEPHOCTM OTAMUMIA UCTMIOAB30OBAAMCH He-
napamMmeTpuyeckne MeToAbl CTaTUCTUUYECKOW 06paboT-
KW AaHHbIX. AaHHble 0bpabaTbiBaAUCh B MporpaMmme
STATISTICA 10. Pe3yabtaTbl NPEACTaBAEHblI B BUAE
MeAnaHbl (Me) U MHTEPKBaAPTUABHOIO pasmaxa MexAy
25 1 75 NPOUEHTUAIMU. AOCTOBEPHOCTb Pa3AUUNIA
oueHMBaAach Mo KO3GGUUUEHTY MaHHa-YUTHW.

Pe3yabTaTbl U 06CY)XAEHUE

CTteHka aopTbl NpeAcTaBAeHa TpeMsi 060A0UKaMM.
BHyTpeHHsiA o6oAouKa, MAM MHTMMA (tunica intima),
COCTOWT U3 OAHOTMO CAOS SHAOTEAMAABHbBIX KAETOK, Ae-
Xalwmx Ha 6aszanbHOM MeMbpaHe, NMOA3IHAOTEAUAAL-
HOro cAOsi, 06Pa30BaAHHOMO PbIXAOM COEANMHUTEABHOM
TK@HbIO C OTAEABHBIMW TAAAKOMBILLEYHBIMW KAETKaMU,
AMMooLMTaMK, Makpodaramu, ManoAndOEepPEeHLMPO-
BaHHbIMUW KAETKaMK, aMopPdHbIM BELLLECTBOM C 60Ab-
LWMM COAEPXAHWEM TAMKO3aMWHOIAMKAHOB W BHYT-
PEHHEN 3AaCTUUECKON MeMOPaHOM, MPEACTABASOLLEN
€060 ryctoe CnAeTeHNe 3NaCTUUECKUX BOAOKOH.

CpeaHsis oboaouka aopThl (tunica media) npea-
CTaBAEHa COEAMHUTEABHOM TKAHBIO M COCTOMT M3 TAaA-
KOMbILLEYHbIX KAETOK, PACMOAOXKEHHbIX MO MOAOrOM
cnupann. B cTeHKke MHTaKTHOM aopThl GUbpobHAACTI
OTCYTCTBYIOT. MeXAY MUOLMTAMM AOKAAM3YIOTCA Myy-
KW 3AaCTMYECKUX BOAOKOH M OKOHYaTble 3anacTuye-
CKne MmembpaHbl. [poCTPaHCTBO, BKAKOUAIOLLEE OAHY
OKOHYATYIO 3AACTUYECKYD MeMOpaHy U MeXMeM-
6paHHbI NPOMEXYTOK, Ha3blBaeTCA AaMEAAPHON
eAvHMLEen. MblleyHble U 3AaCTUYECKUE IAEMEHTHI
OKPYXXEHbI CETbIO TOHKUX PETUKYASIPHBIX U KOAAAre-
HOBbIX BOAOKOH, OMAETaKLMX UX U COEAMHSAIOLLNX
BCE 3AEMEHTbI CTEHKM B €AMHYIO CTPYKTYPY.

HapyxHas obonouka (tunica adventitia) ob6paso-
BaHa PbIXAOW COEAMHUTEABHOM TKaHbIO, COCTOUT, FAaB-
HbIM 06Pa30M, U3 KOAAAreHOBbIX Y AACTUUECKUX BO-
AOKOH, EAMHUYHBIX TAAAKOMbILLIEYHbIX KAETOK, GUOPO-
6AaCTOB, XMPOBbIX KAETOK, COAEPXXMT COCYAbl COCYAOB,
HepBbI.
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MpeaMeToM HalWero WCCAEAOBaHMA SIBUAACH
MMEHHO cpepHsiss 0B0AOYKa aopTbl, TaK Kak OHa
obecneumBaeT MexaHMUYEeCKYH MPOYHOCTb COCYAMC-
TOWV CTEHKM BAAropaps HaAMUMIO BblPaXXeHHOro 3Aac-
TUYECKOr0 Kapkaca.

Mpv NpoOBEAEHWMM CPaBHWTEABHOrO MOpdOoMET-
PUYECKOro aHaAM3a ObIAO YCTAHOBAEHO, YTO TOALLIM-
Ha cpeaHel 0OOAOUYKM CTEHKM aopTbl KPbICbl UMEET
AOCTOBEPHO MEHbLLME 3HAYEHUS MO CPABHEHUIO C AAH-
HbIM NapamMeTpoM y cobak (tabanua 2). Bmecte ¢ Tem
KOAMYECTBO TAAGAKOMBbILLEYHbIX KAETOK B CPEAHEW
0060AOUKE @0PTbl HA EAMHULLYY aHAAM3UPYEMOW MAO-
LLLAaAM Y KPbIC AOCTOBEPHO BOoAbLLE. KOAMYECTBO Aa-
MEAASIPHbIX EAMHKL,, HAaNPOTWUB, UMEET MEHbLLWE 3Ha-
YEHWS MO CPABHEHMIO C @aHAAOTMYHbIM NOKa3aTeAeEM
y cobak.

AHaAM3 TOALLIMHbI OKOHYATbIX 9AaCTUYECKUX MEM-
6paH BbISIBUA, UTO 3HAYEHUS AQHHOTO MOKa3aTeAs
Y KPbIC WUMEIT CYLLECTBEHHO OOAbLUME 3HAYEHUS
Mo CpPaBHEHMIO C ero 3HayeHnsamn y cobak. LLnpuHa
MeXMeMOpaHHbIX MPOMEXYTKOB Y KpbIC U cobak cTa-
TUCTUUYECKM 3HAYMMbIX PA3AUYUI HE MMEET.

Y KpbICbl, Kak y 60Aee MEeAKOro XMBOTHOIo, Macca
HEBbICOKA, reMOAMHaMMYECKast Harpy3ka no cpaBHe-
HUIO ¢ cOBaKoM MeHbllE, COOTBETCTBEHHO, TOALLIMHA
CTEHKM aopTbl U HEMOCPEACTBEHHO TOALLIMHA €€ CPpeA-
HEeN 0OOAOUKM MeHblle. TAaAKOMbILLIEUYHbIE KAETKM
yyacTBytOT B GOPMMUPOBAHUN BHEKAETOYHOIO MaTpUK-
ca (aMopdHOro ero KOMMOHEHTa U BOAOKOH). B cBA3K
C 3TUM MOXHO NPEANOAOXMWTb, UTO reMOAMHaMMUYE-
CKasl Harpy3ka CyLLECTBEHHO HE MEHSIETCA U OCTaeTCs
OTHOCWUTEAbHO CTabWAbHOW, HEOOXOAMMOCTb B YCU-
AEHHOM CUHTE3E KOMTMOHEHTOB 3KCTPALEAAOASIPHO-
ro MaTpukca rhapAKMMu MUoLMTaMu OTCyTCTBYET. Cae-
AOBaTEAbHO, BHEKAETOUYHbIN MATPUKC HE PKO Bblpa-
XeH, a cdGOPMUPOBAHHbIE OKOHUYATbIE ANACTUUECKME
Mem6bpaHbl TOACTblE, dopMUPYyETCA HEBOAbLLOE KO-
AMYECTBO AAMEAAAPHbIX EAMHUL, (DUCYHOK, A).

Cobaka bonee KpPynHOE XMBOTHOE, C HOAbLLEN
Maccoin 1M BoAbLUEN TEMOAMHAMUYECKOW Harpy3kom
Ha CTEHKY cocyaa. B ¢BA3M C 3TUM, TOALLMHA CTEH-
KW aopTbl U ee cpepHern 060A0UKK BonbLle. BeposaT-
HO, BoAnee aKTUBHbIE WM3MEHEHUs reMOAMHaMUue-
CKOW Harpy3ku npuBOAST K TOMY, YTO TAAAKOMbILLIEY-
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PucyHoK. A - dparmeHT CTEHKW aopTbl KPbICbl (OKpacka reMaTOKCUAMH-303MH, YBeAUUYeHne 40x); b - dparMeHT CTEHKM aopTbl
cobaku (okpacka no Bevirepty, yeanuerue 10x)

Hble KAETKW aKTMBHO y4aCTBYHOT B MPOLIECCE CUHTE3a
KOMTMOHEHTOB 3KCTPALLEAAFOASIPHOTO MaTpurKca, obec-
neunBas GopMUPOBaAHME AAEKBATHOIO Harpyskam
3NaCTUYECKOro Kapkaca (PUCyHOK, 5). MOXHO npea-
NMOAOXWTb, UTO Boaee akTMBHOE GOpMMUPOBaHUE Aa-
MEAASIPHBIX €AMHULL, MO CpaBHeHWtO ¢ bBonee cTa-
6MABHBIMW MX MOKa3aTeAIMU Y KPbIC, OTpaxaeTtcs
M Ha WX TOALLMHE: AASt GOPMUPOBAHUST BOAEE TOACTbIX
3aAaCTMUECKMX MeMbpaH TpebyeTcs BoAbLLE Bpeme-
HW, a TaK Kak y cobak GopMUPOBaHNE 3AACTUUECKOTO
Kapkaca MAET 0YeHb MHTEHCHUBHO, TO COOTBETCTBEHHO
OKOHuYaTble anacTUYeckre MembpaHbl He ycrieBatoT
HapacTUTb BOAbLLYIO TOALLMHY. KpomMe TOoro, MyAbCcoO-
Bana BOAHA TakXe CMocoOCTBYET MepepacTsXeHWto
COCYAMCTOM CTEHKM U YMEHbLIEHUID W3BUAUCTOCTU
W TOALLMHbI 3AACTMUECKMX MeMBpaH, UTO U HaXxOAWUT
CBOE OTPaXeHWe B KOAMUYECTBEHHbIX MapameTpax.
Takum 06pa3omM, HECMOTPSA Ha MEHbLLYH TOALLMHY
3NACTMUECKMX MeMbpaH UX KOAMUYECTBO Ha EAMHULLY
AAMHBI Y cobak 6oablLe.

KOAMUYECTBO TAAAKOMbILLIEUYHbIX KAETOK B abco-
AKOTHbIX 3HAYEHMAX B cpeaHelr 06oA0UKe aopTbl CO-
6aK 60AbLLE, YEM Y KPbICbl, HO Ha EAMHWLLY MAOLLLA-
AV UX MPUXOAMTCH MEHbLLE, TaK KaK OCHOBHbIM KOM-
NMOHEHTOM, obecneunBaolWmnM OBUoMexaHUUecKue
CBOMCTBa COCYAMCTOM CTEHKWM MPU BO3pacTaroLmx
reMoAMHaMWYECKMX Harpy3kax, OCTaeTcsa anactuye-
CKWW Kapkac. AaHHOe SIBAEHWE HaxoAMT CBOE OTpa-
XEHWE B apXUTEKTOHUKE cpeAHEN 0BOAOUKMN CTEHKMU
aopThbl.

TaknuM 06pa3om, B CBA3U C yBEAUUEHUEM MACChI
XWBOTHOIO U U3MEHEHUEM reMOAMHAMMUUYECKUX YCAO-

66

BWI NMPOUCXOAUT YCAOXKHEHME CTPYKTYPHOM OpraHmnsa-
LMK COCYAMCTOM CTEHKK. Y BoAee KPYMHbIX XUBOTHbIX:

1) cpeaHaa obonoUKa aopThl TOALLE,

2) KOAMYECTBO MAAKOMbILLEYHbIX KAETOK B E€AM-
HULIE NAOLLLAAN MEHbLLE;

3) KOAMUECTBO OKOHUATbIX 9AACTUUECKMX MEMOPaH
Ha eAUHULLY AAMHBI BOAbLLE;

4) TOALMHA OKOHYATbIX 3AACTUUYECKUX MeMOpaH
MeHbLLE.

AaHHble 0COBEHHOCTU CTPOEHUS CPeAHEN 060A0U-
KW aopTbl HEOOXOAMMO YUMTbIBaTbL NPK BbIBOPE XMBOT-
HOro AASl MOAEAMPOBAHKWS NMaTOAOrMYECKUX MPOLIECCOB.
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