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Cy1ecTByoIe METobl IPOTE3UPOBAHUS apTepuil Ma-
soro nuametpa (d = 6 MM) UMEIOT PsiJI CYIIECTBEHHBIX HEA0C-
TaTkoB. KoanuecTBo ayTOJOTMYHBIX COCYAMCTBIX NPOTE30B
OTpaHMYEHO, X BBIIEICHUE YBEIMYUBACT JJIUTEIBHOCTh U
TPaBMAaTUYHOCTH OINEPATUBHOTO BMELIATEIbCTBA. AJUIOTEH-
HBIC [IPOTE3bl CKJIIOHHBI K OTTOP)KEHMIO M TpoMOo3aM. CHH-
TeTH4YecKHe TpadThl HEIPUTOAHBI IS TAKOTO POAA MPOTE3H-
poBaHus. TeXHOIOTUH CO3AaHMsl OMOIOTMYECKHX IPOTE30B Ha
OCHOBE KCEHOTE€HHBIX COCY/I0B J0 HACTOSIIET0 BPEMEHU HE
3¢ HEeKTUBHBL.

Konnenuus naHHOTrO McciiefnoBaHusl 06a3upyercss Ha HcC-
MOJIb30BaHIH HU3KHUX TEMIIEPATYP U HOHU3UPYIOIIETO 00ITy-
YEHMS C LEeNbI0 JACBUTAIM3AIMN KCEHOT'CHHBIX apTepuil mpu
COXPaHEHHH MX IIPOYHOCTHBIX XapPaKTEPUCTHK.

OOBEKTOM HCCIIENOBAHMS CIY>KWIN BHYTPUIPYAHBIE apTe-
PHH TTOJIOBO3PEIBIX CBHHEH, BBIICTICHHBIC TIPH COONMIOACHUH
OMO3TUYECKUX TPaBHJI. 3arOTOBJIEHHBIE COCYIBI MOABEPTaN
oxnaxaeHuto 10 —196°C u nocnexyromeMy HOHU3UPYIOLIE-
My OOJIyueHMIO B J103aX, 00€CIeUNBAIOIUX CTSPHIM3ALUIO
00pa3noB. YAbTPacTPyKTYpy apTepHil H3ydaiau ¢ IOMOIIbIO
ONTUYECKON M IEKTPOHHONH MHKPOCKOIUH. MexaHu4yeckue
HapaMeTphl COCY0B HCCIISIOBAIIM ITyTeM OIpeeIeHus IuIac-
TUYHOCTH apTEPUAIIBHOM CTEHKH. Takxke MPOBOJMINCH THC-
TOJIOTUIECKUE UCCIESIOBAHUS COCYAUCTHIX CKadPOII0B 1MOC-
JIe KCeHOT€HHOM TPaHCIIAHTAIlMU TI0J KOXKY U B CUCTEMHBIH
KPOBOTOK B KaueCTBE MPOTe3a OPIOLIHONW aOpTEHI.

3amopaxuBanue 10 —196°C u mocienyiomiee oTorpe-
BaHUE apTepUil CBMHBHU NPUBOJIMUIN K OYAaroBOil JecKBa-
Mauuy SHA0TenHs. [Ipy 5TOM KoJTareHOBbIE U 31aCTHYeCKUe
BOJIOKHA COCYIUCTOH CTEHKH HE UMENH IpyOBIX CTPYKTyp-
HBIX Hapymenuil. [Tociie oOny4eHus: BBISBICHBI ITyOOKHe
JECTPYKTHBHbIE M3MEHEHHUS BCEX KJIETOYHBIX KOMIIOHEHTOB
COCYAMCTOH CTEHKH. B CTpyKType MeOuM 31acTHYECKHE U
KOJIJIAT€HOBBIE BOJIOKHA B OCHOBHOM COXpaHSIHCh. VMman-
Talus MOJ KOXKY KpbICaM apTepHil Iociie 3aMOpa)kKWBaHUs
MIPOJIEMOHCTPUPOBaAja CHUKEHUE BBIPAKEHHOCTH MMMYH-
HOT'O OTBETA Ha KCEHOTKaHb. He oTMeueHo Kakux-1100 peak-
I IMMYHHOTO BOCIIAJICHUS Ha apTePUH IOCIIE 3aMOPAXKHU-
BaHMs ¥ 00JTy4eHHs Ha BceX Cpokax HaOmonenus. K 8-if nene-
Jie BBISIBJIGHO paBHOMEpHOE 3acelieHHe MMIUIaHTa (Gpubpo-
Onactamu peuunuenrta. [Ipy UMNIaHTalUU B CUCTEMHBIN
KPOBOTOK IIOKA3aHO aJIeKBaTHOE (hYHKLIHOHUPOBAHHE JICBUTA-
JU3UPOBAHHBIX apTEepUi B TEUEHHE 5 MecALEB.

[IpuMeHeHne HU3KUX TeMIIepaTyp B COYETaHUH C HOHH-
3UPYIONUM OOIy4eHHUEM MO3BOJSET COXPAHUTH COCTUHU-
TEJIbHOTKAHHYIO CTPYKTYPY HAaTUBHBIX apTepuil, BO3IEHCT-
BYsI HA OCHOBHBIE HOCUTEIM HMMYHOT€HHOCTH — KJIeTKH. [Ipen-
JaraeMblii METO]] IEBUTAIM3AIMU TI03BOJIAET CO3AATh ITOJIHO-
LCHHO (PYHKIIMOHUPYIOIINE OMOJIOTUYECKHE COCYIUCTBIE MPO-
TE3bl K MOXKET OBITh aJITEPHATHBOW NP BBIOOPE TPadTOB IS
MIPOTE3UPOBAHUS apTEpUH MAJIOro JUaMeTpa, B TOM UHUCIIE
A0PTOKOPOHAPHOTO HIYHTHPOBAHHUS.
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Existing methods of prosthesis of small diameter (d = 6 mm)
arteries have certain short-comings. The number of autolo-
gical vascular prostheses is limited, their isolation prolongs
the duration and traumaticity of surgery. Allogeneic pros-
theses are inclined to rejections and thrombosis. Synthetic
grafts are not suitable for such prosthesis. The technologies
of designing the biological prostheses based on xenogeneic
vessels have not been effective till now.

This research conceptual design is based on the use of
low temperatures and ionizing irradiation aimed at devita-
lization of xenogeneic arteries preserving their strength
parameters.

The research objects were intrathoracic arteries of matu-
re pigs, isolated with meeting of the bioethical rules. The
procured vessels were frozen down to —196°C and then
were subjected to ionizing irradiation in the doses, providing
sterilization of the samples. Ultrastructure of arteries were
studied by means of optical and electron microcopies. Me-
chanical parameters of vessels were investigated by deter-
mining the plasticity of arterial wall. As well there were
carried-out histological studies of vascular scaffolds after
xenogeneic transplantation under the skin and into system
blood flow as the prosthesis of abdominal aorta.

Freezing down to —196°C and following thawing of pig
arteries led to a focal desquamation of endothelium. Here-
with collagen and elastic fibers of vascular wall had no
strong structural impairments. Structure of arteries after irra-
diation was characterized with deep destructive changes in
cell components of vascular wall. In the structure of media
the elastic and collagen fibers were basically kept. The imp-
lantation of arteries under the rat skin after freeze-thawing
demonstrated the reduced manifestation of immune res-
ponse to the xenotissue. No immune inflammation reactions
to arteries after freezing and irradiation at all the observation
terms were found. To the 8" week there was revealed an
even population of the implant with fibroblasts of a recipient.
During implantation into system blood flow an adequate
functioning of devitalized arteries during 5 months was
shown.

The application of low temperatures in combination with
ionizing irradiation enables the preservation of connective-
tissue structure of native arteries affecting the main carriers
of immunogeneity, the cells. The proposed method of devita-
lization allows the creation of integrally functioning bio-
logical vascular prostheses and may be an alternative when
selecting the grafts for prostheses of small diameter arteries,
including the coronary artery by-pass.
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