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CeplieuHO-COCYANCTRIC 3a00ICBaHUS 3aHUMAIOT Tep-
BOE MECTO 10 PACIIPOCTPAHEHHOCTU U CMEpTHOCTU [4].
OcHOBHBIM (haKTOPOM B pa3BUTHUU UIIEMUYECKON 601e3-
Hu cepana (MBC) sBisiercs aTepockiepo3, KOTOPbIi 1o-
paxkaet aprepun. HecTaOMIBHOCTB aTepOCKIEPOTHUECKON
OJISIIIKY B KOPOHAPHOW apTepHUH TIPUBOJIHT K €€ 3aKyTIOpKE
Y, KaK CJICJICTBUE, K (DOPMUPOBAHUIO OJTHOTO U3 I'PO3-
HbIX ocnoxHennit UBC — undapkra muokapaa (UM). s
MPaBUJILHOTO MIOHUMAaHHS MEXaHH3Ma BOSHHKHOBEHHUS,
a, CJIeJOBATEIBHO, TS Pa3paboTKU METOIOB MPOQHUIIAK-
TUKH 1 tedernst UM BakHOe 3HaYeHHE NMEET ero dKCIIe-
pUMeHTalIbHOE Bocnipou3BeieHne. CeroiHs CyuecTByer
MHO’KECTBO Pa3IMYHBIX IKCIIEPUMEHTAIBHBIX MOJeNel
Hekpo3a Muokapaa (HM). Mexanndeckoe mpexparieHie
MIPUTOKA KPOBU K TOMY WJIM MHOMY OTJeIy cepua ocy-
HIECTBIISIOT TUTUPOBAHUEM KOPOHAPHBIX apTepuil, MO-
JeNnupys Py 3ToM «kopoHaporeHHsii» HM [3]. U3Bect-
HO, YTO JICHCTBHE Ha OPTaHU3M Pa3JIMYHBIX TATOT€HHBIX
(cTpeccopHBIX) PaKTOPOB MPUBOAUT K PA3BUTHIO PA3HBIX
10 XapakTepy U IMyOuHe nopaxeHuit cepaua. OqHUM U3
OCHOBHBIX MTATOTCHETHUYECKUX (DAKTOPOB B pa3BUTHH T10-
BPEXIEHUI MUOKap/a ABIAETCS U30BITOK KATEXOJIaMUHOB
[8]. Kpome Toro, «aekopoHaporennsiity HM monenupyror
MyTeM JECTPYKUUHU CEpIACHHON MBIIIIBI KaK HU3KUMU
(KpuozmecTpyKUHUA), TaK U BEICOKUMU (JIEKTPOKOAryJis-
s ) Temmeparypamu [11].

Panukaneneiii Mmeros teuenus MbC — BoccTanoBiie-
HHE€ KPOBOTOKA B CY>KEHHOW HJTM 3aKYTTOPEHHOW apTepuu
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Cardiovascular diseases are the most prevailing as
well as the most fatal diseases [4]. Coronary artery di-
sease (CAD) is caused mainly by atherosclerosis which
affect arteries. Instable atherosclerotic plaque appeared
in coronary artery could lead to an arterial blockage result
in one of the most severe complications of CAD, myo-
cardial infarction (MI). Proper understanding of MI ini-
tiation mechanisms, and thereby implementation of
preventive and therapeutic measures are greatly depen-
dent on its experimental simulation. Nowadays there are
many experimental models of myocardial necrosis (MN).
Mechanical arrest of blood flow to one or other compart-
ment of heart was performed by ligation of coronary
arteries, so-called ‘coronarogenic’ MN [3]. It has been
known that effect of different pathogenic (stress) factors
on organism resulted in development of heart injuries,
varying by type and depth. Surplus catecholamines are
among the important pathogenic factors in development
of myocardial injuries [8]. Moreover, ‘non-coronaroge-
nic’ MN could be modelled by destruction of myocar-
dium both by low (cryodestruction) and high (electrocoa-
gulation) temperatures [11].

Definitive therapy of CAD consists in blood flow re-
covery in narrowed or blocked arteries by means of
arterial bypass with vascular prostheses. Application of
bioen-gineered vascular prostheses represented by
acellular xenogenic vascular scaffolds, capable to provide
suitable mechanical properties and to support the layered
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MyTEM apTEPHAITHLHOTO ITYHTUPOBAHMS C HCIIOJIb30BaHIEM
COCYIHUCTBIX IPoTe30B. [IepcrieKTHBHBIM, 0COOCSHHO IS
MIPOTE3UPOBAHUS apTepuil MEIKOTO AuaMeTpa (MeHbLIe
6 MM), SIBJIICTCSI HCITOJIb30BaHNE OMOMHKEHEPHBIX COCY-
JUCTBIX MIPOTE30B HA OCHOBE OECKIETOYHBIX KCEHOT€H-
HBIX COCYIHCTBIX KapKacoB, CIIOCOOHBIX 00eCIICUNBATh
a/IeKBaTHbIE MEXaHUUYECKHE CBOICTBA U BBINIOJIHATH OIOP-
HYO (QYHKIHIO JUTS HACIIANBAEMBIX KJIIETOYHBIX CTPYKTYP
[1]. Takue mpoTe3bl 0OECTICYUBAIOT JYUIIYIO aATe3UI0
TIPY MIOCIICAYIOLIEH SHIOTEIN3aIHH, CIIOCOOCTBYIOT POCTY
SHJIOTENHS U B 3aBUCHMOCTH OT MeToJ1a 00paboTku 00:1a-
JAr0T MEXaHWUYECKUMU CBOMCTBAaMHU, MOJOOHBIMU HATHB-
HBIM COCY/IaM, YTO 00ECIICYHT MOTHOIICHHYIO MHTETPAIII0
TpaHCIUIaHTaTa B OPraHU3M PELUNUEHTA.

Lenb pa®oThl — U3ydeHHe 0COOEHHOCTEN pa3BUTHSA
HEKpO3a U PEeMOICITUPOBAHUS CepIlia MOCIe MOBPEXK/Ie-
HUSI MUOKap/ia, BEI3BAHHOT'O XUPYPrUueCKUM U KOHCEpBa-
THBHBIM CIOCO0OAMH, M CO3JIaHUE COCYIUCTBIX KCEHO-
ckaddonIoB B Ka4ecTBE MOAECIEH sl H3yYCHUS KIIETOU-
HBIX TEXHOJIOTHH B pET€HEPATUBHON METUIIHE.

Bce sxcniepuMeHThI ObUTH BBITOJIHEHBI ¢ COOIOICHUEM
MIPUHIMIIOB OMOATHKH U HOPM OHoJiorndeckon 6esomnac-
HOCTH.

Mooenuposarnue HM nipoBonnnu Ha 60-Tr Gecriopo/i-
HBIX KpbIcax-camuax maccoit 180-250 r mox aupHbIM
HapKO30M Ha CITOHTaHHOM JpIxaHnu. Mmemnyecknit HM
MOJICTMPOBAIH TIYTEM IEPEBA3KU HUCXOJSIICH BETBU
neBoii KopoHapHoil aprepuu [7]. KpuoBo3aelicTBue Ha
CTEHKY JIEBOTO >KEITyI0YKa Cepla MPON3BOIMIN a30T-
HBIM HHCTPYMEHTOM [P TeMIepaType padoyeii moBepx-
Hoctu ammuiukaTtopa —195°C [5]. Jns dopmupoBaHus
Menkoodaroporo HM monkoxHO BBOAWIIN aJpeHANH B
no3e 0,5 mr/100 r Maccel )XHBOTHOTO [9].

KuBoTHbIX pazaenuin Ha 5 rpyni 1o 10 kpbIC B Kax-
qoii: 1 (KOHTPOJIB) — Mmocie MPOOHONW TOPAKOTOMUY; 2 —
I0CJIE NIEPEBSI3KU JIEBOM KOpoHapHOH aprepuu; 3 u 4 —
rociie KpUoAecTpyKuuu cepana B Teuenne 15 u 30 ¢
COOTBETCTBEHHO; 5 — [TOCTIe BBeACHUS afpeHanuHa. [ pyn-
1y HOPMBI cocTaBuiIH 10 )KMBOTHBIX.

OyHKIMOHATBHYIO CHOCOOHOCTh MUOKAp/1a UCCIE0-
BaJIM 3JIEKTPOKAPIUOT pahUICCKU. DIICKTPOKAPANOTPaM-
™Mbl (OKI') peructpupoBaiy Ha armnapaTHO-IIPOrpaMMHOM
kominiekce «[lomcnekrp-8/By («Hetipocodt», Poccus).
Mopdonorndeckyro KapTHHY MHOKapa OIICHUBAIH 110
TUCTOJIOTUYECKUM Cpe3aM, OKpalleHHBIM I'eéMaTOKCH-
JIMHOM U 303WHOM.

Kcenobuonpomeswi noiydanu u3 npenapaTroB BHYTPU-
TPYAHBIX apTepuil (a. thoracica interna) 6—8-MeCsIUHBIX
OecropoiHBIX CBHHEH. BHYTpeHHMI IramMeTp BBIACICH-
HBIX apTepuii — oT 2,5 10 5 MM, nmuHa — oT 5 10 10 cMm.
Cocy/bl IOMEIAIN B CTEPUIIbHBIE KPHOCTOMKHUE KOHTEH-
Hepsl («Eurotuboy, «Deltalaby, cnanus) u morpysxanm
B JKuAKUH a30T. [ociie HenpogOIHKUTENBHOTO XPaHEHUs
COCY/IBI OTOTPEBAIH U 00TyJalld HOTOKOM JIEKTPOHOB C
TIOMOILIBIO IMHEHHOTO YCKOpUTEs a1eKTpoHoB JIYD-2000
Ha 6aze HHI[ «X®THW» HAH Ykpaunsr. B pabore mpu-
MEHSUIM JiBa PeXHUMa OOJIydeHHUs C pa3sHON BEJIMYMHON
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cells, could be prospective, especially in creation of
prostheses for small arteries (less than 6 mm) [1]. These
prostheses provide better adhesion for further endo-
thelialization, contribute to the endothelium growth and,
depending on treatment method, have mechanical pro-
perties similar to the native vessels, thereby providing
complete integration of transplant into recipient’s orga-
nism.

The research aim was to study peculiarities of necro-
sis development and remodelling of heart after myocar-
dium injury induced by both non-surgical and surgical
methods and development of vascular xenoscaffolds as
a model for studying cell-based technologies in regene-
rative medicine.

All the experiments were conducted in compliance
with the bioethical principles and biosafety regulations.

Modelling of MN was performed in 60 white breed-
less male rats of 180-250 g weight under ether mask
narcosis with spontaneous respiration. Ischemic MN
was modelled by ligation of descending branch of left
coronary artery [7]. Cryoexposure on left ventricle wall
was performed using a nitrogen cryogenic device and
the operating temperature of applicator surface of —196°C
[5]. Adrenaline of 0.5 mg per 100 g of an animal was
subcutaneously introduced to form microfocal MN [9].

The animals were divided into 5 experimental groups
of 10 rats each: group 1 (control) were rats after trial tho-
racotomy; group 2 comprised the animals after left coro-
nary artery ligation; groups 3 and 4 were the rats after
heart tissue cryodestruction performed during 15 or 30 sec,
correspondingly; group 5 was the animals after adrena-
line injection. The norm group consisted of 10 animals.

Function of myocardium was studied using electro-
cardiography. Electrocardiograms (ECGs) were recor-
ded and analyzed with hardware-software complex Poly-
spectrum-8/V (Neurosoft, Russia). Morphology of myo-
cardium was assessed in histological sections, stained
with hematoxylin and eosin.

Xenobioprostheses were obtained from the internal
thoracic arteries of 6—8-month-old breedless male pigs.
Internal diameter of isolated arteries varied from 2.5 to
5 mm, length was from 5 to 10 cm. The vessels were pla-
ced into sterile cryocontainers (Eurotubo, Deltalab, Spain)
and plunged into liquid nitrogen. After short-term storage
the flasks were exposed to discrete irradiation of 25 kGy
dose with electron beam in LUE-2000 linear electron
accelerator at the Kharkov Institute of Physics and Tech-
nology. Two regimens of irradiation with different value
of absorbed dose were used in the research. Regimen I
was 25 kGy and regimen Il was 50 kGy. After irradiation
the containers were stored in vapours of liquid nitrogen
at the temperature from —150 to —170°C.

Morphological structure of vessels was assessed in
stained histological sections: silver impregnation of inter-
endothelial boundaries, staining with hematoxylin and
eosin, and pyrofuchsin according Van Gieson. Electron
microscopic research was performed by the standard
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nonIomeHHo! a03bl: pexum [ — 25 xI'p u pexum II —
50 xI'p. [Tocne 061y4eHs KOHTEHHEPbI XpaHIIIH B Tapax
YKUJIKOTO a30Ta mpu Temneparype ot —150 1o —170°C.

Mopdomornueckyio CTpyKTypy COCYA0B OLICHUBAIIH
Ha OKpallleHHBIX Mpenaparax: UMIpErHanus cepedpom
MEK3H/IOTEITHANBHBIX TPAHHUI], OKPACKA FeMaTOKCIIIMHOM
Y DO3WHOM, MUKPO(HYKCUHOM 110 Ban-I'M30H. DIeKTpoH-
HO-MHKPOCKOIIMYECKHE UCCICIOBAHMUS 00Pa3IIoB IIPOBO-
JWIIN IO CTAaHAAPTHON METOMUKE [6]; yIbTpacTpyKTypy
COCYIUCTOH CTEHKU U3y4alll IPHU YCKOPSAIOIIEM Hampsi-
)keHuHu 75 KB ¢ momMomipo 3IeKTPOHHOTO MUKPOCKOIA
«IIBM-125K», cHa0KEHHOT'O CHCTEMOM ChEMKH 1 aHAJIH-
3a m3o0paxkenust «CAU-01A» (AO «Selmi», Ykpauna).

OyHKIMOHABHOCTD, FEMOCOBMECTUMOCTD U CTENEHb
TPOMOOTEHHOCTH ICBUTAIN3UPOBAHHBIX apTEPHI in Vivo
npoBoauiIM Ha 15 kponukax nopoas! Iunmmina maccoi
3200-4500r. Cocynst muamerpom 2,5-3,0 MM U JUTMHOH
15-25 MM UMITTaHTHPOBAIHN B OPIOIIHON OTJEN A0PTHI
Ha 5—-10 MM npokcumaneHee ee Oudypkauuu.

Pesynerarsl crarucTHuecky 00padaTIBAIIH TapaMeT-
pudgeckuM metonoM CreromeHTta-Pumepa (t-Tect) u
HenapamerpudeckuM — MANOVA. KonuuecTBeHHbIE
JaHHBIE TPEACTABIICHBI B CPETHIX BEJIMUMHAX + CPETHIE
KBaJpaTUYHbIE OTKIIOHEHHSL.

[IpoBeneHHble HccaEAOBaHMS MOKA3alld BBICOKYIO
TPaBMaTUYHOCTh XUPYPrUUECKUX CIOCOOOB MOAENHU-
posanust HM. Tlocne HanoxxeHus Turatypsl Ha KOpOHap-
HYI0 apTEepPHIO CMEPTHOCTh XKUBOTHBIX COCTaBIsIA 25—
30%, a mocne BBeneHus agpenanuna — 20%.

[To pesynpraram OKI' y KpbIlc U3 IpyHIbl HOPMBI
YCTaHOBJICHBI [PABUIIbHBIA CHHYCOBBIA PUTM, OTCYTCTBHE
HapyllIeHUuH IPOBOAMMOCTY U U3MEHEHUH B KOMILJIEKCE
QRS-T. Yacrora cepneunsix cokpamenuii (HCC)
cocranmsiia 420 + 25 ynapos B MunyTYy (puc. 1, A). Ha
1-e cyTKu mocie onepainuy y >kiBOTHBIX TPYIIbL 1 HaO-
JIIONIAJIA CHHYCOBBIA PUTM, HE3HAYUTEIILHOE YBEIIMUSHHE
ammumatyasl 3y6na T B orBenenuu Il oTHOCHTENBHO
HOpMBEI (puc. 1, B). Y *KUBOTHBIX 1OCIIe KPHOBO3AEHCT-
BUSI Ha Cep/ille MPOJIOJKUTEIBHOCTRIO 15 ¢ oTMewanu
CHIDKCHUE aMIUTATYIBI 3y010B R, mosiBnenne q<1/4R u
orpunarenbHbIX 3y010oB T B oTBenenusx | u avlL, 4ro
CBUETEIHCTBOBAJIO O Pa3BUTHH IIePEIHEO0KOBOrO Cy0-
snukapauansaoro HM (puc. 1, C). KpuoBosneiictBue Ha
cepue B TedeHue 30 ¢ MPUBENO K YBEITHYCHHIO Iy OHHBI
noBpexxaeHus cepaua. Ha KT peructpupoanu 3yden Q
u snesamuio cermenta ST B orBeaenusix | u avl, npu
stoM UCC cHmkanack 10 325 yaapoB B MuHyTy (puc. 1, D).
Wzmenennst Ha K ObLM aHATOTHYHBIME Y KUBOT-HBIX
rpymm 4 u 2 (puc. 1, E). Uepes cyTku mocie BBEICHUS
aapenanuHa Ha DKI' y KpbIC TPYIIBL 5 perucTpupoBaIu
3yOenr Q u sneanuto cermenta ST B oTBeneHusix [ u
avL, a y kpbIc rpynibl 4 Takue U3MEHEHU s HaOII0a! B
otBenenusx 11 u avF, dro Takke CBHIETEIHCTBOBAIIO O
HAJINYHHU TPAHCMYPATEHOTO IepeTHEO0KOBOTO UITH BEp-
xymeunoro HM (puc. 1, F).

AHaIH3 TUCTOJIOTMYECKOTO MaTepralia BbISBHII, YTO
npu HM, BEI3BAHHOM HU3KUMHE TEMIIEpaTypamu, popMu-
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method [6]; ultrastructure of vessel wall was studied at
accelerating voltage of 75 kV in electron microscope
PEM-125K equipped with SAI-01A digital imaging and
analysis system (Selmi, Ukraine).

Functionality, hemocompatibility and thrombogenici-
ty of devitalized arteries were assessed in vivo in 15
Chinchilla rabbits of 3,200—4,500 g. The vessels of 2.5—
3.0 mm diameter and 15-25 mm length were implanted
into abdominal region of aorta on 5—10 mm proximal of
its bifurcation.

The results were statistically processed with para-
metric Student-Fisher's t-test and MANOVA non-pa-
rametric method. Quantitative data are presented as
means =+ standard deviations.

The conducted investigations showed that surgical
modeling of MN was highly traumatic. Following left
coronary artery ligation the animal mortality made 25—
30%, and after introduction of adrenaline it was 20%.

Analysis of ECGs in rats from the norm group estab-
lished a regular sinus rhythm, and no disorders in con-
ductivity and no changes in QRS-T complex. Heart rate
(HR) was 420 + 25 beats per min (Fig. 1A). To the 1%
day after surgery in animals of group 1 (control) we ob-
served an insignificant increasing of T wave amplitude
in lead II (Fig. 1B) if compared to the norm. The animals
after 15 sec cryoexposure onto the heart exhibited a
decreased R waves amplitude, appearance of q < 1/4R
wave and negative T waves in leads I and avL, indicating
to the presence of anteriolateral subepicardial MN
(Fig. 1C). Cryoexposure to the heart during 30 sec
resulted in an increase of the heart injury depth. The ECGs
had Q wave and elevated ST segment in leads I and
avL, herewith the HR reduced down to 325 beats per
min (Fig. 1D). The changes in ECG were similar in ani-
mals of groups 4 and 2 (Fig. 1E). A day after of adrenaline
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Puc. 1. ViccneposaHune 3Kl yepes cyTkM nocne onepaTuBHbIX
BMelLaTenscTB: A — HopMa; B — npobHasa Topakotomust; C —
KpuoBo3sgencteme Ha cepgue 15 c¢; D — kpuoBo3gencTeme Ha
cepaue 30 c; E — nepeBsiska kopoHapHon apTepuu; F —BBeaeHue
agpeHanvHa.

Fig. 1. ECG study a day post treatment: A — norm; b — trial
thoracotomy; C — 15 sec of cryoexposure to the heart; D — 30 sec
of cryoexposure to the heart; E — ligation of coronary artery; F —
introduction of adrenaline;
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poBasiach 30Ha PEaKTUBHOTO BocTaieHUs 0e3 (a3sl
UILIEMUYECKOro MoBpexIeHus. DOpMUPOBAHUE COCTUHU-
TEJIbHOTKaHHOT'O pyOlLia mociie JOKaIbHOU KpUOJAECTPYK-
ILIIM CepIia MPOUCXOIHIIO Ha 7 CYTOK paHbIIIe, 4eM MOCIIe
MepeBsI3KW KOPOHApHOW apTepuH U aApeHaTUHOBOMN
uHTOKCHKaImu. [lapanekpoTrdeckas 30Ha pH IePeBsI3Ke
KOpOHApHOU apTepuu OblIa Oojee BRIpaKeHa, YeM IpU
KpHOBO3/ACHCTBHN Ha cepane. [Ipu BBeaeHNHN OOIBIINX
J103 aJlpeHaInHa MPOUCXoauIo muddy3Hoe mopaxeHue
MHOKapJa JEBOTO JKEIyJ04Ka ¢ (POPMHUPOBAHHEM MEI-
KHX 049aroB HEKPO3a.

Takum 0Opa3om, mepeBsi3ka KOPOHAPHOU apTepuH,
KPHOAECTPYKIHS CepAa M BBEICHNE TOKCHUECKHUX /103
aJipeHaMHa 10CTOBEPHO NPUBOAMIIH K MOSIBIIEHUIO IKC-
nepuMeHTanbHOro HM. Bapuanus napameTpoB KpHOITOB-
PEXIOCHUS CepIEeYHON MBIIIIHBI 1aeT BO3MOXHOCTD
9KCIEPUMEHTAIILHO MONyYaTh Kak CyOsNMKapAUaNIbHbIN,
Tak u TpancmypaibHblii HM. IloaTtomy, B 3aBUCcUMOCTH
OT 33/1a4l UCCJIEJOBAHUSI, BO3MOXEH BbIOOpP TOH MM
WHOM MOJEeNH M M3yYEHHUs KapIHOMPOTEKTOPHOTO
BIIMSIHHS HOBBIX ITPETIapaToOB ¥ OMOJOTHUYECKH aKTHBHBIX
BELIECTB WJIM KJIETOYHBIX CyOCTaHLMN Ha KOHKPETHOE
MaTOTeHEeTUYECKOE 3B€HO pa3BUTHs Bocnanenus, HM u
pPEMOAENUPOBAHUS CEPALIA.

[Ipn moaenmpoBaHuK KCeHOCKa(P(OITOB MBI HCKAIIH
HOBBIH MOAXO/1 K CO3/1aHUIO AEBUTAIU3UPOBAHHBIX COCY-
JUCTBIX KCEHOIIPOTE30B MAJIOr0 AUAMETPA € UCHOIb30-
BaHHEM (pU3MUECKUX (HaKTOPOB.

Mopdonoriyeckue uccie10BaHus IPOJIEMOHCTPHPO-
BaJTH, YTO TIIyOOKOE 3aMOPaKMBAHHUE, TOCIIEAYIOLIHI 0TO-
IPEB M HOHH3UPYIOIIee 00Ty IeHHE IIPHBOIIIIH K ICBUTA-
JIM3alUU apTepuil CBUHBU MTPU COXPAHEHUH 3JIacTUYeC-
KHX MeMOpaH U IyYKOB KOIJIAreHOBBIX BOJOKOH. KoM-
OMHIPOBAHHOE HCIIOJIF30BAHHE YKa3aHHBIX (DU3UUECKHUX
(hakTOpOB 00ECTICUNIIO CHIDKEHUE aHTUTCHHBIX CBOMCTB
KCEHOApTEepUH 3a CUET MOBPEKICHUS OCHOBHBIX (DaKTO-
POB HMMYHOT'€HHOCTH — KJICTOUHBIX JIEMEHTOB (9H/IO0-
TEJIUsS U TJIaJKOMBIIIEYHBIX KJIeTOK) [2, 10].

MaxkcumaipHas JUIMTEIbHOCTh HAOMIONEHUS MOCIe
TPAHCIUIAHTALINH ICBUTAIII3UPOBAHHBIX apTepHii B OpromI-
HOMW OTJIeJ1 A0PTHI KPOJIMKAM COCTaBUIIA
2 rona, B Te€YEHHE KOTOPHIX OHOMpO-
Te3bl aJCKBAaTHO (PYHKIMOHUPOBAJIH,
obecrieunBasi JOCTATOYHOE KPOBOCHA0-
xeHue. [Ipu 3ToM Ha Bcex cpokax Hao-
JIIOICHUS JECTPYKTUBHO-HEKPOTHYEC-
KM€ U3MEHEHUs CTEHOK KCEHOIpPOoTe3a
U OKpYXaWIIUX TKaHEH, NpU3HaKu
OTTOPXKEHHSI, IMMYHOT€HHOT'O BOCIa-
neHusi, GuOpo3HO-pyOIIOBOTO TIEpe-
POXKACHUS COCIUHUTENbHO-TKAaHHOMN

introduction the ECG of group 5 rats had Q wave and
elevated ST segment in leads I and avL. In the rats of
group 4 these changes were found in leads III and avF,
testifying to the presence of transmural anteriolateral or
apical MN (Fig. 1F).

Histological analysis revealed that MN initiated by
low temperatures was accompanied with formation of
the reactive inflammation area without of ischemic dama-
ge phase. Connective tissue scar after local heart cryo-
destruction was formed 7 days earlier if compared with
MN initiated by ligation of coronary artery and adrenaline
intoxication. Paranecrotic region following ligation of
coronary artery was more pronounced than that after
cryoexposure of heart. Introduction of large doses of
adrenaline led to appearance of diffuse injury of left
ventricle myocardium with formation of necrosis foci.

Thus, ligation of coronary artery, cryodestruction of
heart and introduction of toxic doses of adrenaline defi-
nitely resulted in appearance of experimental MN. Varying
the parameters of myocardium cryoinjury could enable
the obtaining in experiment of both subepicardial and
transmural MN. Therefore, depending on the research
aim there is possible to select one or other model for
investigation of cardioprotective effect of novel prepara-
tions, biologically active substances or cell-based thera-
pies on certain pathogenic link of inflammation deve-
lopment, MN and remodelling of heart.

Modelling of xenoscaffolds was targeted to find a
new approach to create using physical factors a devita-
lized vascular xenoprostheses of small diameter.

Morphological studies demonstrated that deep freez-
ing, following thawing and ionizing irradiation resulted
in devitalization of pig arteries alongside with preservation
of elastic membranes and collagen fibre bundles.
Combination of these physical treatments provided
reduction of antigenic properties of xenoarteries due to
damage of basic factors of immunogenicity, i.e. cell
elements (endothelium and smooth muscle cells) [2,10].

Maximum observation term after transplantation of
devitalized arteries into abdominal region of rabbits' aorta

CTPYKTYpHI HE OTMEUYEeHBI (puc. 2, A)
[10].

B nponecce mopdorenesa mpouc-
XOIHMIIO PEMOJICTTHPOBAHHE JICBUTAIIH-
3UPOBAHHBIX KCEHOCOCYAOB: 00pa3o-
BEIBAJICSI CIIOW COOCTBEHHBIX JHIOTE-
JIHABHBIX KJIETOK; B CPEIHEH 000I0UKe
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Puc. 2. [leBuTannanpoBaHHbI NpoTe3 Yepes 9 MmecsiLeB nocne TpaHcnnax-
Taummm: A — makpockonuyeckas kaptuHa (1 — aopTa; 2 — NpoTes; cTpenka
yKasblBaeT Ha aHacToMo3); B — kceHonpoTes (CTpenka ykasbiBaeT Ha NIloMU-
HanbHy NoBepxHOCTb). OKkpacka remMaToKCUIMHOM U 3031HOM, X200.

Fig. 2. Devitalized prosthesis in 9 months post transplantation: A —gross impres-
sion (1 — aorta; 2 — prostheses; arrow points to anastomosis); B — xenopros-
thesis (arrow points to luminal surface). Hematoxylin and eosin staining, x200.
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HaOIIONAJIKNCh TIJIKOMBIIICYHbIC KISTKH U MUOPHOPO-
OnacTsl; BHELIHSSA 000JI04Ka (aJBEHTHULIMA) COeprKaa
(uOpoOIACTHL, CETh MEIKHIX apTePHid, CBI3aHHBIX C ITe-
pHAJBEHTHUITUEH U KUPOBOI TKaHbIO (puc. 2, B).
[NosyueHHbIe pe3ynbTaThl CBUAETENBCTBYIOT O ITOJTHOM
WHTETPAIHY JICBUTATU3UPOBAHHOTO KCEHONPOTE3a B Opra-
HU3M PELMIHUEHTA, TOJHOLEHHON (PYHKIHOHAIBHOCTH,
reMo- U OMOCOBMECTUMOCTH, a TaK)Ke YCTOHYNBOCTH K
CTPYKTYPHOM U KaJbI[MEBOH JIETEHEPAIINH, YTO C TOUKH
3peHus NaTo(U3NOI0rHU 03HaYaeT oOpeTeHre OUOoI0ru-
YeCcKoW CTpyKTypol HoBoW (yHkImu. PaspabGoraHHbIe
TUIIOMMMYHOT€HHBIE OMOIIPOTE3bI HA OCHOBE KCEHOT'€H-
HBIX TKaHEH MOTYT OBITh HCITOJIb30BaHbI B KAYECTBE KaK
COCYIMCTBHIX MPOTE30B, TAK U IKCIEPUMEHTAIbHON
MOJIEITH JUTA U3y4YEeHHUS IPOLIECCOB KJIETOYHOTO 3aCEIeHUS
u nuddepeHIMPOBKH KIETOK IPH CO3JaHUH MTOJTHOICH-
HBIX MHOT'OCJIOHHBIX OMOMHKEHEPHBIX KOHCTPYKLIUH.
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made 2 years within which bioprostheses functioned
properly with providing a sufficient blood supply. Here-
with there were no destructive-necrotic changes of xeno-
prosthesis walls and surrounding tissues, signs of rejec-
tion, immunogenic inflammations, fibrous-cicatrical
regeneration of connective-tissue structure observed
during whole observation term (Fig. 2A) [10].

Morphogenesis was accompanied with remodelling
of devitalized xenovessels: a layer of own endothelial cells
was formed; smooth muscle cells and myofibroblasts
were present in middle coat; outer coat (adventitia) con-
tained fibres of smooth muscle cells, fibroblasts, and
network of arterioles bound with periadventitia and fat
tissue (Fig. 2B).

The obtained results testify to a complete integration
of a devitalized xenoprosthesis into a recipient organism,
full functionality, hemo- and biocompatibility as well as
resistance to structural and calcium degeneration, that
in terms of pathophysiology means a new function gained
by biological structure. Hypoimmunogenic bioprostheses
based on xenogenic tissues may be used as both vascular
prostheses and experimental model for studying cells
populating and differentiation when developing full-
valued multilayered bioengineered constructions.
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