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[Ipu mpoTe3upoBaHUU COCYJOB Majoro AMaMeTpa
AKTYaJBHBIM OCTAETCsI BOIIPOC O HAIMYIHH aJICKBATHOTO
cocyauctoro 3ameHutens — ckaddonga. CoBpeMeHHBIE
METO/IbI JICBUTAITM3AINH KCCHOAPTEPHIA, KaK IPABUII0, OC-
HOBaHbI Ha MPOJIOJDKUTENTLHOM 00pabOTKe TKAaH! pa3HbIMU
XUMHYCCKHUMH areHTamu. [[pUHIUIT UX TeHCTBUSI COCTOUT
B pa3pyLICHUU KIETOYHBIX H COCTMHUTEILHO-TKAHHBIX
3JIEMEHTOB OHOOOBEKTA, UTO SIBISCTCS IPUINHOMN CHIDKE-
HUSI MEXaHUYECCKOW MPOYHOCTH W MPOJIOHTHPOBAHHOU
LUTOTOKCUYHOCTU. DTU CBOMCTBA yXyAIIAIOT KAY€CTBO
OHOMPOTE30B U3-3a KaJIbIIMHO3a, TPOMO03a 1 HpUOPO3u-
POBaHUSI, YTO MOYKET IPUBOAUTH K MOTEPE (HYHKIIHOHAITb-
HBIX CBOWCTB MPOTE30B U HEOOXOIUMOCTH MOBTOPHBIX
onepanuii [8—10]. DT 23 PeKThI 3HAYUTEITFHO OTPAHHIH-
BaIOT BHEJIPEHHUE «XUMHYECKHUX» METOAMK B MPAKTUKY
TIpeIBapPUTEIBHON 00pabOTKH COCYNOB NIPU UMIUTAHTA-
uuu. B Hamel paboTte ObUT MpeIIoKeH IPUHITUITHATBHO
HOBBIW TOAXOM K CO3JIAHUIO JIEBUTAIM3UPOBAHHBIX CO-
CYAHMCTBIX KCEHOIIPOTE30B MaJIOTO JHaMeTpa, BKIIO-
YarOIIUH MpeIBapUTEIbHYI0 00paboTKy Oromarepuaa ¢
HCIOJIb30BaHUEM (U3NUIECKUX (PAKTOPOB (3aMOPAXKH-
BaHHE-OTOrPEB, HOHU3UpYIoLIee 0bnyueHue) [2, 3, 7].

Henb paboThl — M3y4YCHUE BIMSHUAS HU3KHX TEMIIC-
paTyp ¥ MOHU3UPYIOLIETO O0Iy4YeHHs Ha CTPYKTYpY Oe-
KOB BHEKJICTOYHOTO MaTpuKca (KoJulareHa U 3JacTUHA)
MIPU CO3aHUU OECKIIETOUHBIX KCEHOT€HHBIX COCYIUCTBIX
ckaddonaoB.

BHyTpurpyIHBIe apTepUH BELISISIIN y OSCITOPOIHBIX
MIOJIOBO3PEIIBIX CBUHEH C COOMIONEHIEM IIpaByiI OMO3TH-
ku, yrBepxkaeHHbIX B UIIKuK, u B coorBeTcTBUU C
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When prosthetic repairing the small diameter vessels
a question on the presence of adequate vascular sub-
stitute, scaffolds has still remained actual. Current me-
thods of xenoartery devitalization are usually based on a
continuous treatment of tissue with chemical agents.
Principally, their action consists in destruction of cellular
and connective elements of a biological specimen, that
results in a decreased mechanical strength and a long-
term cytotoxicity. These properties worsen the quality
of bioprostheses due to appeared calcinosis, thrombosis,
and fibrosis, that may lead to a loss of functional pro-
perties of prostheses and a need in further repeated sur-
geries [2, 5, 9]. These obstacles significantly limit the
implementation of chemical-based techniques into the
practice of pre-treatment of vessels for implantation. In
our previous investigations we suggested a novel ap-
proach to procure devitalized vascular small diameter
xenoprostheses, which involved the pre-treatment of bio-
logical specimen with physical factors (freeze-thawing,
ionizing radiation) [3, 4, 8].

This research was aimed to study the effect of low
temperature and ionizing radiation exposures on the
structure of extracellular matrix proteins (collagen and
elastin) when procuring cell-free xenogenic vascular
scaffolds.

Intrathoracic arteries were isolated in breedless
mature pigs with meeting bioethical rules approved at
the Institute for Problems of Cryobiology and Cryo-
medicine of the National Academy of Sciences of Uk-
raine in accordance with the General Principles of
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«O0IUMH STHYECKIMH PUHIIMIIAMH SKCTICPUMEHTOB Ha
YKUBOTHBIX», onoOpeHHbIMH [ HanrionanbHBIM KOHTpeEc-
coM 1o 6uoatuke (r. Kues, 2007) u cornacoBaHHBIMH C
MOJOKEHUSAMH «EBpoOmneiickoli KOHBEHIIMN O 3aluTe
MMO3BOHOYHBIX KUBOTHBIX, UCIIOJIB3YEMBbIX JUIA SKCIIEPHU-
MEHTAJbHBIX U IPYTUX Hay4yHbIX Lenei» (r. CtpacOypr,
1986). IIpombIThIE apTepuu MOMEIIAIN B KPHOKOHTEH-
Hephl («Eurotuboy, «Deltalaby, Mcnanus) u xpanuwiu B
x)ugakoM a3ore (—196°C) 10 MOMEHTa HCIOIb30BaHUs
[7]. MakcuManbHBIA CPOK XpaHEHUs AoCTUTANI 9 Mecs-
1eB. OOpa3Isl apTepuil 0TOrpeBaIl Ha BOASHOW OaHe
ripu 37°C 1 noJiBeprajiv HOHU3UPYIOIIEMY 00JydeHUIO
He ro3aHee 90 MUH OT MOMEHTA OTOTpeBa. ApTepHuu ObLTN
paszneneHbl Ha 4 rpynnsl: | — (KOHTPOJL) HATUBHBIC
aprepuu (n = 10); Il — BHyTpUTpyIHBIE apTEPHH MOCTE
BO3JeHCTBUA HU3KUX Temmepatyp (n = 10); III —
HaTUBHBIE 00yuyeHHble apTepuu (n = 10); IV — BHyTpH-
rpyAHbIE apTEPUH NOCTIe BO3AEHCTBHS HU3KUX TeMIIEpa-
Typ 1 00yuenus (n = 10). OGiryuenne o6pa3LoB apTepuit
Ob1J10 TpoBeAeHO Ha 6a3e HanumoHanbHOro Hay4yHOTO
LEHTPa «XapbKOBCKUH (PU3UKO-TEXHUUECKIHA HHCTHTYT»
HannonansHoit akagemrn Hayk Ykpaunas! (HHL] XDTI)
C TIOMOIIIBIO INHEWHOTO YCKOPUTES 3JIeKTPOHOB JIY -
2000 (XDTH, Vkpamna) B nose 25 xI'p, mpu 3Tom
9Heprus obmydeHus cocrapisiia 10 10 MaB, cpennuit
Tok — 1 MA [1]. Jo3a 25 k['p Obina BeiOpana Kak
MUHUMAaJIBHO He0OXoAUMas AJisl 00ecreueHus: CTepHIIb-
HOCTH MEIUIMHCKUX Marepuaios [11]. UmmyHorucro-
XUMHYECKUE HCCIeT0BAaHUS TKAaHU A0PThI IPOBOIUIN C
MOMOIIBIO aHTHUTEN K Kojutareny I, III Tunos u anactunry
(«GeneTex», CILIA) ¢ UcroONb30BaHUEM MTOJIMMEPHOTO
MEepOKCHAa3HOr0 Habopa AJisi UMMYHOOKpALIUBAHUS
PolyVue HRP/DAB Detection Systems «Diagnostic
BioSystems», («kDAKO InVision», Hunepnanmsr) [4, 5].

[IpoBeneHHBIE AKCIEPUMEHTHI IO3BOJIMITH yCTAHOBHUTD
cuenymouee. IMMyHOrHCTOXMMUYECKOE OKpallliBaHUE
BBISIBHJIO HKCIPECCHI0O MOHOKJIOHAJIBbHBIX AHTHUTEI
(MKAT) K 37acTHHY BO BHYTPEHHEH 31aCTHYECKOi MEM-
OpaHe HATUBHOW AOPTBHI CBUHEW, KOTOpas UMEeT IU-
(y3HBIII MHTEHCUBHBIH XapakTep, a B CpeAHEH 000104-
ke — ymepeHnHo nuddysusiil (pucyHok C). Dxcnpeccust
MKAT k koyutareny | Tuma taxke onpeznensercs aug-
(y3HO B CTEHKE HATHBHBIX 00pa3LoB, HIMEET YMEPEHHO
BBIPQ)XCHHBIA XapakTep B MEJUU, UHTCHCUBHBIA — B
WHTUME U aJBEHTHINH (pUCYHOK A). Dkcrpeccust MKAT
k Kosnareny III Tuna ouyaroBo BU3yaau3upyeTcs BO BCEX
CIIOSIX CTCHKH HATUBHBIX O00pPAa3IOB COCYIOB M HOCHT
yMepeHHbIH XapakTep (pucyHok B). [Tokazarenu omntu-
YeCKOH IIOTHOCTH 3iacThHA, KomtareHoB [ u 111 Tumos
HaTUBHBIX 00Pa3IIOB COCYOB IIPEACTABICHEI B TA0IHIIE.

[Ipu KOMIUIEKCHOM HM3Y4YeHHH OOpa3liOoB HATHBHBIX
apTepuil CBUHEH TMCTOJOTMYecKas KapTUHA, CTETEeHb
BBIPAXXEHHOCTH THCTOXUMHUYECKUX U UMMYHOT'CTOXHU-
MHUUECKUX PEaKLUI COOTBETCTBYIOT HOPMAaJIbHOMY
CTPOEHUIO HATUBHBIX COCYAOB.
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Experiments in Animals (3% National Congress in Bio-
ethics, Kyiv, 2007) and the statements of European
Convention for the Protection of Vertebrate Animals Used
for Experimental and Other Scientific Purposes (Stras-
bourg, 1986). Washed arteries were placed into cryo-
containers (Eurotubo, Deltalab, Spain) and stored in
liquid nitrogen (—196°C) until the use [8]. The maximal
storage term reached 9 months. Artery samples were
thawed in water bath at 37°C and exposed to ionizing
radiation not later than 90 min after thawing. The arteries
were divided in 4 groups: group 1 (control) comprised
native (i.e. untreated) arteries, (n = 10); group 2 consis-
ted of intrathoracic arteries after low temperature expo-
sure (n = 10); group 3 was made up of native irradiated
arteries (n = 10); group 4 included the arteries after low
temperature and radiation exposures (n = 10). Samples
were irradiated at the premises of the National Science
Center Kharkov Institute of Physics and Technology of
the National Academy of Sciences of Ukraine (NSC
KIPT) with linear accelerator of electrons LAE-2000
(NSC KIPT) in 25 kGy dose, the radiation energy was
up to 10 MeV, with 1 mA average current [1]. The dose
of 25 kGy was selected as the minimum required one to
ensure the sterility for medical supplies [10]. Aortic tis-
sues were studied immunohistochemically using anti-
bodies to collagen I, III and elastin (GeneTex, USA)
using polymer peroxidase kit for immune staining
PolyVue HRP/DAB Diagnostic BioSystems (DAKO
EnVision, Netherlands) [6, 7].

The performed investigations allowed to reveal the
following. Immunohistochemical study showed the
expression of monoclonal antibodies (MAB) against
elastin in internal elastic membrane of pig native aorta:
that had diffuse and intensive character, middle part of
membrane had moderately diffuse staining (Fig. C).
Diffuse anti-collagen I MAB expression was also found
in a wall of native samples: the media was stained
moderately, the intima and adventitia were coloured
intensively (Fig. A). MAB expression against collagen
111 was presented focally through the entire wall of native
vascular samples and was of a moderate cha-racter
(Fig. B). Indices of optical density exhibited by elastin,
collagens I and III of native vessel samples are presented
in the Table. Histological pattern, mani-festation rate of
histochemical and immunohistochemical responses
correspond to a normal structure of native vessels when
the samples of native porcine arteries have been overall
studied.

Histochemical investigation revealed an expression
of MAB against elastin in a wall of irradiated aortal samp-
les, which was characterized by a moderately distributed
locuses in internal elastic membrane, and only slightly
manifested reaction in the intermediate and external
membranes (Fig. F). The MAB expression against col-
lagen I was diffuse in aortic wall of irradiated samples,
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KonnareH | Tuna
Collagen|

HaTtuBHbIe apTepun
Native arteries

O6ny4yeHue
Irradiation

3amopaxunBaHue-
oTorpes
Freeze-thawing

3amopaxunBaHue-
oTorpes
u obnyyeHue
Freeze-thawing and
irradiation

dnactuH
Elastin

KonnareH lll Tuna
Collagenlll

Okcnpeccua MKAT B cTeHke cBuHbIX apTepui: A, B, C — HaTuBHbIx; D, E, F — nocne Bo3gencTeBnsi MOHM3UPYHOLLLETO
obny4enusi; G, H, I — nocne 3amopaxuaHus-otorpesa; J, K, L — nocne obnyyeHus n samopaxusaHusi-otorpesa; A, D, G,
J — k konnareny | Tuna; B, E, H, K-k konnareny Il Tuna; C, F, |, L — k anactuny; x200.

MAB expression in porcine arterial wall: A, B, C — native (untreated); D, E, F — following ionizing irradiation; G, H, | — post
freeze-thawing; J, K, L — post freeze-thawing and irradiation; A, D, G, J — against collagen [; B, E, H, K- against collagen

Ill; C, F, I, L — against elastin; x200.

Ha ocHOBaHMM HNMMYHOTHCTOXUMHYECKOTO UCCIE0-
BaHM B CTEHKE OOJydeHHBIX 00pa3loB aopThl ObLIA
omnpezeneHa skcrpeccust MKAT k 31acTuHY, BO BHYTPEH-
Hel aIacTUIecKoit MeMOpaHe, KoTopasi IMeeT YMEPEHHYIO
UHTEHCUBHOCTb pPAacIpelleeHUs BU3yalU3UPyEMBbIX
JIOKYCOB, a B CpeJHel U HapyXHOH 00oi04Yke — crnabo
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moderate in the media and more manifested in the intima
and adventitia (Fig. D). The MAB expression against
collagen III was focal in all the layers of vascular wall
of irradiated samples and had a moderate intensity (Fig. E).

The performed immunohistochemical study in the
samples of irradiated native arteries allowed finding a
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BeIpakeHHas (pucyHok F). Oxcnpeccust MKAT k kota-
reny | Tuna ompenensercst auddy3HO B CTEHKE a0PTHI
00JTy4eHHBIX 00Pa3LOB U UMEET yMEPEHHO BbIPaKEHHBIH
XapakTep B MeJUH U OoJiee BRIPAXKEHHBIH — B UHTUME U
aaseHTUUH (pucyHok D). Dkcnpeccus MKAT k konna-
reny Il Tuna oyaroBo BU3yaau3upyeTcs BO BCEX CIOIX
CTEHKH cOCy/1a 001y4eHHBIX 00pa310B U HOCUT YMEpPEH-
HBII XapakTep (pucyHok E).

Pesynbrarsl IpoBeIEHHOTO HMMYHOTHCTOXUMUYEC-
KOTO MCCIECAOBAHUS 00pa3oB 00IydYCHHBIX HAaTHBHBIX
apTepuil CBUAETEIBCTBYIOT 00 YMEPCHHO BBIPaKCHHOM
nedopMaIii ¥ 04aroBbIX JECTPYKTHBHBIX H3MEHEHHSIX
3NIACTUYECKHUX U KOJUIAT€HOBBIX BOJIOKOH, KOTOPBIE CO-
MPOBOXK/IAIOTCS 3HAYMMBIM CHH)KEHHUEM OTTHYECKOU
IUIOTHOCTH JIaCTUHA U MOBBIIIEHUEM ONTHYECKOH TUIOT-
HocTu koytareHa III Tuna no cpaBHEHMIO € COOTBETCT-
BYIOIIMMH MTOKA3aTeJsIMU B TPYIIIIE HATUBHBIX 00pa3LioB
(Tabnuua), Npu 3TOM LEJIOCTHOCTh COEMHUTEIbHOTKAH-
HBIX BOJIOKOH COXpaHEHa.

[Ipn UMMYHOTHCTOXMMHYECKOM HCCIIEIOBAHUU B
CTEHKE COCY/IOB ITOCTIe KPHOBO3IeHCTBYS 11 Py3HO BU-
3yaIn3UpPyeTCss MHTEHCHBHO BBIPAXKCHHAS HKCIIPECCHUS
MKAT Kk 371acTUHY BO BHYTPEHHEH 2J1aCTUUECKOM MeM-
OpaHe, a B cpellHEl 11 HAPYKHOH 000JI0YKaX — YMEPEHHO
BEIpakeHHas (pucyHOK I). Dxcnpeccns MKAT k xomta-
reHy | Tumna onpenensercs au$ys3HO B CTCHKE apTepun
U UMEET YMEPEHHO BBIPAKEHHBIH XapakTep B MEIUU
u 6oJiee MHTEHCUBHBII — B UHTHME U a/IBEHTULMU (pUCy-
HOK G). Oxcnpeccus MKAT k koyutareny 11 Tuna owaro-
BO BU3YyaJIU3UPYETCS BO BCEX CJIOSIX CTEHKH cOcyna
mociie KpUOBO3AEHCTBHS 1 HOCUT YMEPEHHBIH XapaKkTep
B MeMU U 00Jie€ MHTEHCUBHBIN — BO BHYTPEHHEH U Ha-
pyxHoOii 0600uKkax (pucyHok H).

[ToyueHHBIE TaHHBIE CBHIETEIBCTBYIOT O TOM,
YTO MIPH JCHCTBUU HU3KUX TEMIIEPATyp B KIECTOYHBIX
3NIEMEHTaX BCEX CIIOEB CTEHKH COCYHOB Pa3BHBAIOTCS
MIPEUMYIIECTBEHHO JICCTPYKTUBHBIE N3MEHEHHS B BH/IE
HEKpOoOHMO3a M HEKPO3a ITTaJKUX MBIIICYHBIX KICTOK,
(hpubpobmacToB, 3HAOTENTUONUTOB [2, 3, 6, 7]. 115 KOJI1a-
TeHOBBIX BOJIOKOH XapaKTepHO oyaroBoe HalOyxaHue,
KOTOPOE COMPOBOXKIAETCS 3HAUMMBIM CHI)KEHHEM ONTH-
YeCKOM INIOTHOCTH KoutareHa | tuna (pucynok G). [Toka-
3aTeNd ONTHYECKON IIIOTHOCTH AIIaCTHHA U KojutareHa I11
TUIIa UMEIOT TEHACHLHUIO K CHIXKEHHIO, OTHAKO 3HAYMMO
HE U3MEHAIOTCA M0 CPABHEHHUIO C TPYIIOA HATUBHBIX
aprepuii (pucynok H, I). B memom coenmHuTENBHO-
TKaHHBIE BOJIOKHA COXPAHSIOT CBOE POCTPAHCTBCHHOE
PacToNoKeHNE U CTPYKTYDY.

[Ipy UMMYHOTHCTOXUMHYECKOM HCCIEIOBaHUU
00pasIoB apTepHid MOCIIe KPHOBO3ACHCTBUS U 00Ty YCHUSI
skcnipeccust MKAT k amactuHy BO BHYTpEeHHEH amac-
TUYECKON MeMOpaHe pacipeenseTcs 04aroBo U HOCUT
YMEPECHHBII XapakTep, Kak H B CpelHEel 000J0YKe —
COOTBETCTBEHHO (pUCYHOK L).

Okcnpeccuss MKAT k komutareny [ tuna onpeznensiercs
i dy3HO B CTCHKE apTepUH, UMEET YMEPEHHYIO HHTCH-
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MokasaTenu onTU4YecKon NNOTHOCTU 3nacTuHa U Konna-
reHa B CTEHKe apTepuu nocrne AeNCTBUsi 3aMOopaXKMBaHUs
1 obnyyeHust (M = m), ycn. ea. ont. nn.

Indices of elastin and collagen optical density in arterial

wall following freezing and radiation exposures (M £ m),
rel. units of optical density

Mpynnbi
Groups

OnactuH
Elastin

KonnareH |
TMna
Collagen |

KonnareH Il
Tvna
Collagen llI

HaTtusHbI
obpaseu
Native sample

0,141+0,008 | 0,132+0,006 | 0,122+0,006

O6pasubl nocne
3amMopamBaHuAa
Samples after
freezing

0,122+0,006 | 0,101+0,005% | 0,121+0,006

O6pasubl nocne
3aMopaxnBaHuA
n obnyveHua
Samples after
freezing and
radiation

0,128+0,006 | 0,126+0,006 | 0,147 +0,007'

HaTtueHbIN 1
006/1yYeHHbII
obpaseL
Native and
irradiated sample

0,086+0,004° | 0,140+0,007 | 0,158+0,008?

MpuMeyaHue: pasnuuns CTaTUCTUYECKU 3HAYMMbI MO OTHOLLE-
HUIO K NoKasaTensam HaTUBHbIX apTepuit: ' — p < 0,05;2— p < 0,01;
35— p<0,001.

Note: the differences are significant if compared to the data of
native (untreated) arteries: ' — p < 0.05;2— p < 0.01;%— p <0.001.

moderate deformation and focal destructive changes in
elastic and collagen fibres, accompanied with a signi-
ficant decrease in optical density of elastin and increase
in optical density of collagen III as compared to the
corresponding indices in the group of native samples
(Table), in this case the integrity of connective fibres
was preserved.

Following cryoexposure the vascular wall had an
intensive MAB expression against elastin which was
diffuse in internal elastic membrane, and moderate in
the intermediate and external membranes (Fig. I). The
MAB expression against collagen I was diffuse in arterial
wall: moderate in the media and more intensive in the
intima and adventitia (Fig. G). The MAB expression to
collagen III was of focal character in all the layers of
vascular wall post cryoexposure: moderate in the media
and more intensive in internal and external membranes
(Fig. H).

Our findings testify to the development of mainly
destructive changes in terms of necrobiosis and necrosis
of smooth muscle cells, fibroblasts, endotheliocytes ob-
served through the cells of all the layers of vascular
wall following low temperature exposure [3, 4, 8, 11].
A focal swelling, accompanied with a significant
decrease in optical density of collagen I was charac-
teristic to collagen fibres (Fig. G). Indices of optical
density of elastin and collagen III had a tendency to
reduce, but no statistically significant changes as com-
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CHUBHOCTb paclpeiesIeHus IOKYCOB BbIPaKEHHBIN Xapak-
TEp B MEJIUH, @ TAKKE MHTEHCUBHBIN — B UHTUME U aJIBEH-
tunuu (pucynok J). Dxcnpeccust MKAT k komnareny 111
THUIIA BU3yaJIbHO Pacpe/ieisieTCs 0UaroBO BO BCEX CIIOSIX
CTEHKH COCYZla 1 HOCUT YMEPEHHBIH WM UHTEHCUBHBIN
xapakrep (pucyHok K).

Mukpockonuueckas KapTUHa IpenapaTroB mocie
KPHOBO3JICHCTBUS U OOTyUYEeHHUS, a TAK)KE CTETICHb BBIPa-
JKEHHOCTH T'MCTOXMMMUYECKUX peaKLUil B 3TOH IpyIIe
00pa31oB CBUIETENBCTBYIOT O KCINIMIUPOBAHHBIX JIe-
CTPYKTHUBHBIX U3MEHEHHUSIX KJIETOUHBIX 3JEMEHTOB B
CTEHKE apTepuil C TOTAIbHBIM KapHUOIIMKHO30M 1 KapHO-
pekcucoM [6]. BmecTe ¢ TeM coequHUTENbHOTKAHHBIE
KOMIIOHEHTBI CTEHKH COCYIIOB (BHYTPEHHSS 271aCTUYECKas
MeMOpaHa, 3JaCTHYECKHE U KOJUIATCHOBHIC BOJOKHA)
COXPAHSIOT CBOIO IIEJIOCTHOCTb, O YEM CBHJIETEIIbCTBYIOT
3HAYMMOE TIOBBIIIIEHHE ONITHYECKOM IIIOTHOCTH KOJIJIareHa
III Tuna u TeHAeHUUA K YMEHbIIEHUIO COOTBETCTBYIO-
LIero rnokasaTesis JUId 3J1acTUHA U KojutareHa | Tuna mo
CpPaBHEHUIO C MCCIIElyeMbIMH MOKA3aTEIsIMU B HATUB-
HBIX cocynax.

Taxum 006pazom, OBLIO YCTAHOBIIEHO, YTO OYAarOBEIC
U JIECTPYKTUBHBIE U3MEHEHUS MNIACTUUECKUX U KoJljlare-
HOBBIX BOJIOKOH OOJTyUCHHBIX HATUBHBIX apTEepHii COMPO-
BOXK/IAJICh 3HAUMMbBIM CHUKEHHEM ONTUYECKOM IIIOTHO-
CTH DJIaCTHHA Y MOBBIIIEHUEM ONTHYECKOH MIIOTHOCTH
xosunareHa I1I Tuna no cpaBHEHHIO C COOTBETCTBYHOILIUMHU
MIOKa3aTeISIMH B TPYIIIE HATUBHBIX.

[Tocne xkpuOBO3AEHUCTBUSL HA COCYIbI B KJIETOYHBIX
JJIEMEHTax BCEX CJIOEB CTEHKH COCYIOB Pa3BUBAIUCH
HNPEUMYIIECTBCHHO ICCTPYKTHBHbBIC N3MEHECHHUS B BUJE
HEKpoOMo3a M HEKpPO3a INMAJKUX MBIIICYHBIX KIETOK,
¢$ubpobmacToB, SHIOTETHONUTOB. KolmareHoBbIe BOJIOK-
Ha BU3YaJIU3UPOBAIMCH C OYAaroBbIM HaOyxaHUEM, B
pe3yabTaTe Yero 3Ha4uMoO CHUXKAIACh ONTUUECKAs IIO0T-
HOCTb KoJiareHa I tuna.

Mukpockonuieckass KapTuHa 00pas3IoB COCYIOB
rocjie KpUoBO31eHCTBUA U 00 TyUEeHUS CBUAETEILCTBYET
0 BBIPQKECHHBIX JIECTPYKTHBHBIX M3MEHEHUSIX KJICTOUHBIX
3JIEMEHTOB C TOTAJIbHBIM KapUOIUKHO30M U KapUOPEK-
cucoM. Bmecre ¢ TeM coeMHUTENbHOTKaHHBIE KOMIIO-
HEHTBI CTEHKH COCYA0B COXPAHSIOT CBOIO LIEJIOCTHOCTb,
0 KOTOPOH CBUJIETEIBCTBYET 3HAUMMOE OBBIIIEHUE OIl-
THYeCcKOM TuioTHOCTH KoareHa I1I tuna nmo cpaBHEeHUIO
C COOTBETCTBYIOLIMMHU [10Ka3aTeNSIMU B TPYIIIE HATUBHBIX
COCYIIOB.
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pared to the group of native arteries were found (Fig. H,
I). In a whole the connective fibres preserved their spatial
location and structural integrity.

Immunohistochemical investigation of arterial samp-
les after cryoexposure and radiation revealed the MAB
expression against elastin in internal elastic membrane
which was focally distributed and had a moderate
character in a middle membrane as well (Fig. L).

The MAB expression against collagen [ was diffusive
in arterial wall: moderate in the media, and intensive in
the intima and adventitia (Fig. J). The MAB expression
against collagen III was focally distributed in all the
layers of vascular wall and had either moderate or
intensive character (Fig. K).

Microscopic view of preparations subjected to cryo-
exposure and irradiation, as well as the degree of histo-
chemical responses manifestation in this group of samp-
les testified to the explicated destructive changes of cell
elements in arterial wall with total karyopyknosis and
karyorhexis [11]. Nevertheless the connective compo-
nents of vascular wall (internal elastic membrane, elastic
and collagen fibers) preserved their integrity, as testified
by a significant increase in optical density of collagen
IIT and a decrease of the index for elastin and collagen I
as compared to the studied indices in native vessels.

The results of immunohistochemical investigation
conducted in the samples of irradiated arteries allowed
to establish, that focal and destructive changes in elastic
and collagen fibers were accompanied with a significant
reduction of optical density of elastin and an increased
one for collagen III as compared to the corresponding
indices of the group of native (untreated) arteries.

Most destructive changes in terms of necrobiosis
and necrosis of smooth muscle cells, fibroblasts, endo-
theliocytes were found in cells of all the layers of arterial
wall from the vessels subjected to cryoexposure. Col-
lagen fibers had focal swelling, resulting in a significant
decrease in optical density of collagen I.

Microscopic view of vascular samples following
cryoexposure and irradiation testified to significant
destructive changes in cells in terms of total karyo-
pyknosis and karyorhexis. However, the connective
components of vascular wall preserved their integrity,
as testified by a significant rise in optical density of
collagen III as compared to the corresponding indices
in the group of native vessels.
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