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Pe3ynbraTel peKOHCTPYKTHBHBIX OTIEPALHi C HCIIOJIB30-
BaHHEM OECKJIETOYHOTO KCEHOTEHHOTO TNIACTUYECKOT0 Ma-
Tepuaa 3aBUCST OT BUa M KaueCTBa MMILTaHTaToB. OCHOB-
HOE BIIMSIHHE Ha «Cyb0y» OMONPOTE30B OKa3hIBAET CIIOCO0
UX KOHCEPBUPOBaHUA. DU3UKO-MEXaHUIECKHUE TTapaMeTPhI
OMONPOTE30B BIUAIOT Ha (PU3UOJOTHUYECKHE aCHEeKTHl UX
(YHKIMOHUPOBAHUS B OPraHU3ME U SBJISIOTCS BaXKHBIMU
OOIIENPUHATHIMU XapaKTepUCTHKaMy Ornomarepuana. J{an-
HOE FCCIEI0BaHNE HAIIEJICHO Ha Pa3pabOoTKy MPUHIUITHATIb-
HO HOBOT'0 ITOJIX0/1a K CO3/IaHMIO IEBUTAIM3NPOBAHHBIX KCE-
HOIIPOTE30B M3 TKAHU NEepHUKapa M a0pTaJIbHBIX CTBOPOK
KJIaliaHa CBUHBH C UCTIONIb30BaHHEM (DPU3HYECKUX (haKTOPOB
(3aMopaknBaHUE-OTOTPEB M HOHU3HUPYIOIIEe 00IyUCHHE).

Lenb paboTHI — M3Y4YHUTH YIPYTOIPOYHOCTHBIE XapaKTe-
PHUCTHKH TKaHH MEepPHKapa 1 JIEIECTKOB A0PTAIBHOTO KJIa-
IIaHa CBUHBH HA 3Talax JeBUTAIM3AIMN P CO3/1aHUN Oec-
KJIETOYHBIX KCEHOT€HHBIX MaTepuaioB. OObEKTOM HCCIIe/10-
BaHMS CIyHIH HrudposHas obonouka nepukapaa (I1d) n
nerniecTky aopranbHoro kinanana (JIAK), BolieneHHble y
CBHHE, KOTOpbIE ObUIN pa3/ielieHbl Ha 4 TPYIIIbI: HATHBHBIE
(KoHTpOJBHAS IPyYIA); TTOCIe 3aMopaxkuBanus (—196°C) u
oTorpesa; o0JIydeHHBbIE B 03¢ 25 K[ p; mocie 3aMopakuBa-
HUS-0TOTPEBA U MOCIICAYIONIEro 00myyeHus B 1o3e 25 kI p.
Nzyuenne pu3nko-MeXaHNIEeCKHUX CBOMCTB BKITFOYAJIO OMpe-
JICTIEHUE TOIIIUHBI (), Ipeiena mpoYHOCTH (A), OTHOCHUTEIb-
Horo ymuHeHus (L), 3amaca gedopMaTuBHOMN CIIOCOOHOCTH
(0) u moayns ynpyroctu (E). Jehopmaruio 0JHOOCHOTO
pactsixenus [1® u JIAK npoBonuiau B npoAOIbLHOM U MO-
MIePEYHOM HalpaBJICHHUIX B 3aBUCUMOCTH OT XO/1a BOJIOKOH.
CraTucTHdecKue JaHHbIE OLIEHUBAIIN 10 YHUBEPCATHHOMY
KPUTEPHIO TOCTOBEPHOCTH MaHHa-YUTHH IIpHU TOMOIIU
nporpammbl «SPSS Statistics 17.0».

Pesynbrarsl HCCIIe0BAaHMS TOKa3aM, uto £ u A s 1D
n JIAK nocie neBUTaNN3aiK BO BCEX HAPaBICHHUSX 3Ha-
YUTEIBHO BBIIIE, YEM Y HATUBHBIX TKaHEH. YMEHBIICHHE O
OMOTKaHEe!, MOIBEPTHY THIX AEBUTAIN3ALIUH, CBHIETEIBCT-
BYeT 00 yBEJIMYEHHUH )KECTKOCTH CTBOPOK U IIepUKap/ia. YBe-
JIMYEHHE )KECTKOCTH U IIPOYHOCTH 32 CYET CHIDKCHUS 3araca
nedopMaTUBHON CTOCOOHOCTH KCCHOTKAHEH MbI CB3bIBACM
C ISMCTBHEM HU3KHUX TEMIIEPATyp U HOHU3UPYIOIIETo 00ITy-
YEHUsI, KOTOpPble HHULIMUPYIOT 0Opa3zoBaHue cross-linking —
CBsi3eil 32 CYeT CIIMBAIOILEH aKTUBHOCTH (PUOPHILISPHBIX
0€JIKOB, KOTOpBIE IPUBOJIAT K O0Jiee KOMITAKTHOMY pacIo-
JIO)KEHHIO KOJIITAT€HOBBIX BOJIOKOH M MX CTPYKTYPHOH CTabu-
nu3army. Takue H3MEHEHUS IIPH COMOCTABICHUH C BEJINYH-
HOW 9KCIUTYyaTallMOHHOTO HANpPsDKEHUS HAaTHBHBIX TKaHEH
MIO3BOJISIOT MPETIOI0KHUTb, YTO IIPU TUTEITHHOM CYIIIECTBO-
BaHHMU B OPraHU3Me PELUITUEeHTA JaHHBI MaTepruall MOXKET
MIPOTUBOCTOSTH (PU3UUECKOI Harpys3Ke.

npobnembl Kpuobuonorum 1 KpuomeaULINHbI

problems of cryobiology and cryomedicine
Tom/volume 23, Ne/issue 2, 2013

The results of reconstructive surgeries using cell-free
xenogenic plastic material are in many ways determined by
the type and quality of implants. Though, a method of their
preservation is of major importance for the fate of biological
prostheses. Physical-mechanical parameters of biological
prostheses greatly affect physiological aspects of their func-
tioning within an organism, thus being considered as impor-
tant generally accepted characteristics of biomaterial. The
given research is targeted to development of a novel ap-
proach to producing devitalized xenoprostheses derived
from porcine pericardial tissue and aortic valve leaflets using
physical factors (freeze-thawing and ionizing irradiation).

The aim of the research is to investigate stress-strain
properties of porcine pericardial tissue and aortic valve
leaflets at the stages of devitalization when producing cell-
free xenogenic scaffolds. The objects of research were peri-
cardial fibrous membrane (PFM) and aortic valve leaflets
(AVL), isolated from pigs, divided into 4 groups: i) native
(control group); ii) after freezing (—196°C) and thawing; iii)
irradiated with a dose of 25 kGray; iv) after freeze-thawing
and subsequent irradiation with a dose of 25 kGray. The
study of physical-mechanical properties involved evalua-
tion of the thickness (%), limit strength (M), relative elongation
(L), reserve of deformability (&) and stretch modulus (E).
Deformation of monoaxial extension of PFM and AVL was
done in longitudinal and transverse directions depending
on the arrangement of fibers. Statistical data were evaluated
with Mann-Whitney significance test criterion using an SPSS
Statistics 17.0. software.

The obtained results showed that the A and E values in
PFM and AVL following devitalization in all the directions
were much higher as compared with native tissues. A reduc-
tion in the & value of devitalized biological tissues indicated
arise in rigidity of aortic leaflets and pericardium. We believe
an increase in rigidity and strength owing to a certain reduc-
tion in the deformability reserve of xenotissues to be related
to the effect of low temperatures and ionizing irradiation,
initiating the formation of intra- and intermolecular cross-
links due to cross-linking ability of fibrous proteins, thus
resulting in a denser arrangement of collagenic fibers in
biological tissues and their respective structural stabilization.
The availability of these changes when compared with the
values of the working stress in native tissues suggested
the given material to be capable of successfully withstand-
ing physical loads during long-term existence in the recipient
organism.
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