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Application of Human Placental Blood Serum as Perspective Method
to Correct Atherosclerotic Changes (Experimental Study)

IToxazaHa BO3MOXXHOCTh KOPPEKLMU HapyLICHUH JIMIIUIHOIO OOMEHa M BOCCTaHOBJIEHHS CTPYKTYpPBI aOPThl Y KPOJIHMKOB C
3KCIEPUMEHTAJIbHBIM aTEPOCKIEPO30M IyTeM BBEJICHHS CHIBOPOTKH IUTarieHTapHoi kpoBu uyesnoBeka (CIIKY). beuio ycranosneHo,
yro npumeHenue CITKY yBennunBaeT ypoBeHb aHTHATEPOT€HHOM (QpaKIMK JIUIIONPOTEHAOB B KPOBH, CHIDKACT CTEIIEHb JIMIION103a
A0PTHI, @ TAK)KE BOCCTAHABJIMBAET LIEJIOCTHOCTh SHI0TEIHATIBHOTO CIIOS.

Knioueswie cnosa: Moaens arepoCKiIepo3a, KPOIUKH, SHAOTENNH a0PThI, CBIBOPOTKA IIALIEHTAPHON KPOBH UeJI0BEKa, KOPPEKIIUs
aTepOCKIEPOTHYECKUX HApYLIEHUI, TUIONPOTEH b BEICOKOH MIIOTHOCTH.

[Toka3zaHa MOXKJIMBICTb KOPEKLiT MOPYILIEHB JIiMiAHOr0 OOMiHY i BiIHOBJICHHS CTPYKTYPH Q0PTH y KPOJIIB 3 €KCIIEPHUMEHTAIbHUM
aTepOCKJICPO30M LIUIXOM BBEJCHHS CHPOBATKH IuiarieHTapHoi kpoBi monunu (CITIKJI). Byno BcraHoBieHo, 1o 3actocyBanus CITKII
301NblIIy€e piBEHb aHTHATEPOTeHHOT (hPaKIiT TIMOMPOTEIiB B KPOBI, 3HUKYE CTYIIHB JIMOIN03y A0PTH, @ TAKOXK BiJHOBJIIOE LIIICHICTh

CHIOTETIaILHOTO IHapy.

Kniouosi cnosa: monens arepockiepo3y, Kpoii, eHI0TeNiii aopTh, cUpoBaTKa IUIalleHTapHOI KPOBI JIIOAMHHU, KOPEKLis aTrepo-

CKJICPOTHYHHX MOPYIICHb, JIIMOMPOTEI TN BUCOKOI IILTBHOCTI.

There was demonstrated the possibility to correct the lipid metabolism disorders and to recover an aortic structure in rabbits with
experimental atherosclerosis by administration of human placental blood serum (HPBS). The HPBS application has been established
to increase the level of antiatherogenic fraction of lipoproteins in blood, to reduce the rate of aortic lipoidosis, as well as to recover the

integrity of endothelial layer.

Key words: atherosclerosis model, rabbits, aortic endothelium, human placental blood serum, correction of atherosclerotic disorders,

high density lipoproteins.

[IpakTrka 60pbOBI YeTIOBEYECTBA C ATEPOCKIEPO-
30M IMEET 0oJIee YeM IByXBEKOBYIO HCTOpHI0. OmHa-
KO, HECMOTpS Ha CYIIECTBYIOIUI MOIIHBIA apceHal
npenapaToB, 00JIaIAl0NINX aHTHATEPOTeHHBIM JIeHCT-
BHUEM, PE3YIILTATHI JICUHCHUA 3TOM MaTONOTHUH OCTAFOTCS
HEYJOBJIETBOPUTENBHBIMU. ATEPOCKIEPO3 3aHUMAET
JTUIMPYIOIIee TOJI0KEHUE B CTPYKTYpE CepACUHO-CO-
CYIUCTBIX 3a00J1€BaHIM, a TSKEIBIE (POPMBI €70 OCIIOXK-
HEHUH TUTUPYIOT CPETN OOIIEH TaTONIOTHH U SIBIISFOTCS
CIIOKHOH COITMATbHO-YKOHOMHUYECKOH rTpodiemot [7, 9].

CoBpeMeHHasi KOHLIENIIHUA aTepOCKIepo3a 00bsic-
HSICT MPUYHUHBI HEYOBICTBOPUTEIBHBIX PE3YIBTATOB
nedenust. [larorenes aTepockieposa CI0XEH U HeOI-
HO3HA4Y€H, TPAAUIIUMOHHBIC CXEMBI €TI0 JICHCHUA, KOTO-
PpBIE CYLIECTBYIOT Ha CETOAHSIIHNAN I€Hb, OKA3bIBAOT
B OOJIBIIMHCTBE CIIy4ac€B TOJIBKO I'MIOJIUIINACMUYICC-
KO€ )IeflCTBPIe, TOrJla KaK BEAYHIEMY MaTOT€HETUYCC-
KOMY 3BEHY arepocKiiepo3a — HapyIICHHIO [IEJIOCTHOC-
TH U TPOHUIIAEMOCTH JHJOTENHS HE yIeNseTCs
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The practice of the mankind fighting against athero-
sclerosis has counted more than two centuries’ history.
However, despite the powerful arsenal of drugs with
antiatherogenic effect the results of this pathology
treatment have still remained unsatisfactory. The
atherosclerosis is a leader in the structure of cardio-
vascular diseases and its severe complications domi-
nate among the general pathology and are the complex
social and economic problem [7, 9].

The modern concept of atherosclerosis explains the
reasons of unsatisfactory results of treatment. The
pathogenesis of atherosclerosis is complex and ambi-
guous, the traditional protocols for its treatment,
existing today cause in the most cases only hypolipi-
demic effect, while the leading pathogenetic link of
atherosclerosis, that is the disorder of endothelial
integrity and permeability has still remained without
sufficient attention, not allowing the achieving of a
complete rehabilitation of the patients [14, 18, 19, 21].
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JOCTAaTOYHOTO BHUMAaHHUSI, YTO HE TI03BOJISIET JOOUTh-
Cs1 TOTHOU peabwmntanuu 00ibHBIX [14, 18, 19, 21].

Taxum 00pa3zom, JieueHNe aTepOCKIePO3a SIBIISET-
Cs1 CJIOKHOM Tp00JIeMOii, a TOMCK HOBBIX HECTaHIAPT-
HBIX TTOJIXOZIOB K €T0 JICUSHHIO OCTAETCS aKTYyalIbHBIM.

B nmocnennee necstuietue Bce OoJblliee BHUMa-
HUE KJIMHUIUCTOB IPHUBJICKAIOT MpeTaparhl IUTaleHTap-
HOTO IPOUCXOX/IeHUs. [I[puMeHeHre TakuX mpernapa-
TOB B KJIMHHUKE MO3BOJISAET 3HAYUTEIHHO MOBBICUTH
3¢ (HEeKTUBHOCTD Teparuu 3a00IeBaHUM, IPU KOTOPBIX
BEyIIM TaTOT€HETHYECKUM 3BEHOM SIBJIICTCS Hapy-
meHne QyHKIHOHUPOBAHHS CEPAEYHO-COCYIUCTOM
cuctemsl [4, 14, 15].

LenecooOpa3HocTh MPUMEHEHHS CHIBOPOTKH ILTa-
neHTapHoit kpoBu yenoBeka (CIIKY) 6asupyercs Ha
HaJlMYM¥ B HEW IIMPOKOTO CIIEKTpa OMOIOTHYECKU
AKTHUBHBIX BEIIECTB, CHHTE3UPYEMbIX IIIAIICHTON BO
Bpemsi 6epeMeHHOCTH (TOPMOHBI, (DePMEHTHI, HHTEP-
JICHKUHBI, POCTOBBIC (PAKTOPHI U JIp.), KOTOPBIE peau-
3YIOT KOMILJIEKCHOE OMOJIOTHYEeCcKOe NEHCTBUE MPH
pasnu4aHbIX matoiorusx 1,2, 11, 17].

ens nanHO# paboTH — M3yuuTh nericreue CITKY
Ha JIMITAHBIA OOMEH M a0PTY )KUBOTHBIX C SKCIICPH-
MEHTaIbHBIM aTEPOCKICPO30M.

Matepnanbl 1 metoAbI

OKCIEPUMEHT BBIMOJHEH Ha OCCHOPOIHBIX 24-
MECSIUHBIX KpoJukax-camiax maccoi 3500-5000 r
(n=29). Ins MmomenupoBaHUs aTepOCKIIepO3a Mo Me-
tomuke, npemnoxkenHo H.H. Aanukosem u C.C. Xa-
JIATOBBIM [ 5], 5KHBOTHBIM BBOAHIIH per 0s 10 200 Mr/Kr
xonecrepuna ([lerepOyprckuii 3aBos; MEAUIIMHCKUX
npemapaToB, Poccrs) B CyTku 6 pa3 B HEJENIO B Te-
yeHne 6 MecsIeB.

7151 MOHUTOPHUHTA COCTOSIHUSI OpraHU3Ma KUBOT-
HBIX, HAYMHAs C IEPBOTO MECALA IKCIICPUMEHTA U 3a-
TEM ©KEMECSYHO B TCUCHHE BCETO DKCIICPUMEHTA,
WICCIIEZIOBANIY [TOKA3aTeIH JINIHIHOTO 0OMEHa B CHIBO-
POTKE KPOBH JKHUBOTHBIX: 00muii xonecrepun (OX),
tpurunepuns (T1), XomecTepuH TUIMONPOTEH 0B BhI-
coxkoit iotHoctH (JIIIBII, anTrareporennas ¢pak-
1IMs1) — TIPY IOMOIITN OMOXUMHYECKUX AUATHOCTHYEC-
kux Habopos peareHToB («/uakon-J{C», Poccust). Xo-
JIECTEPYH JIMTIONPOTEHI0B HU3KO#H riotHocTH (JITTHIT,
areporeHHas (pakius) ¥ WHICKCA aTePOTCHHOCTH
(UA) paccunteBasit o ¢opmymam: JIITHIT = OX —
(JIIIBIT + (TI'/2,18); UA = OX — JITIBII/JITIBII [4].

s ompeneneHus CTENEHU BBIPAXKEHHOCTH aTe-
POCKJIEpOTHYECKOTO TIOPaKEHHUS a0PThI ObIJIa MPOBE-
JIeHa TUTAHNMETPUIecKas OlleHKa CTETIeH! U PacIIpoCT-
PAaHEHHOCTHU 0YaroB JHUMOUJ03a B MHTUMAaJbHOU
000II0uKe TPYAHOTO OTAeNa aopThl. st aToro dpar-
MEHTBI a0PTHI KUBOTHBIX BBIICISIM HA YIaCTKE OT
IyTH 10 OudypKaum Ha OeIpeHHbIe apTepuH, GUKCH-
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Thus, the atherosclerosis treatment is a complex
problem and the search for the new innovative approa-
ches for its treatment has continued to be actual.

In the recent decade, much more attention of clinici-
ans has been paid to the preparations of placental ori-
gin. The use of such preparations in clinic enables a
significant improvement of therapy efficiency for such
diseases, when the leading pathogenetic link is the dis-
order of cardiovascular system functioning [4, 14, 15].

The expediency of using the human placental blood
serum (HPBS) is based on the presence in its of a wi-
de range of biologically active substances, synthesized
by placenta during pregnancy (hormones, enzymes, in-
terleukins, growth factors, etc.), implementing a com-
bined biological effect under various pathologies [1, 2,
11, 17].

The aim of this research was to study the HPBS
effect on lipid metabolism and aorta of animals with
experimental atherosclerosis.

Materials and methods

The experiment was performed in breedless 24-
month-old male rabbits weighing 3500-5000 g (n = 29).
To model atherosclerosis by the method proposed by
Anichkov N.N. and Khalatov S.S. [5], the animals
received per os by 200 mg/kg of cholesterol (St. Pe-
tersburg Plant of Medicine Products, Russia) per day
6 times a week for 6 months.

To monitor the state of animal organism starting
from the first month of experiment and then monthly
throughout the whole experiment, we investigated the
indices of lipid metabolism in animal blood serum such
as: total cholesterol (TC), triglycerides (TG), choleste-
rol of high density lipoprotein (HDLP, antiatherogenic
fraction), using the biochemical diagnostic reagent kits
(Diakon-DS, Russia). Cholesterol of low density lipo-
protein (LDLP, atherogenic fraction) and atherogenic
index (Al) were calculated by the formula: LDLP =
TC — (HDLP + (TG /2.18); Al = TC — HDLP/HDLP.
[4]

To determine the manifestation rate of aortic
atherosclerotic lesions there was performed a plani-
metric evaluation of the degree and spread of lipoidosis
foci in intimal membrane of thoracic aorta. For this
purpose the aortic fragments of animals were isolated
in the area from the arc to bifurcation onto the femoral
arteries, then fixed in 10% formalin solution, and stained
with Sudan III by the method [12]. The area of lipoido-
sis foci was counted and expressed in percentage of
total area of damage. Morphometric software Biovision
3.0 was used for the area calculation. The aortas were
imaged with a digital camera Nikon D-101 (Germany).

For morphological study of endothelium the aortic
fragments after animal removal from the experiment
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poBamu B 10%-M pactBope opmaimHa, IMocie 4ero
okpamuBanmu cynasoM III [12]. IToacanTeiBamu miio-
aJb OYaroB JIMIIOU103a U BRIPAXKAJH €€ B MMPOLICHTAX
oT o0mielt omanu aoptel. s moacyeTa miomaam
HCIIOJIH30BAIH MOP(HOMETPHIECKYO IIporpamMmy Bio-
vision 3.0. @oTOCHEMKY a0PTHI ITPOBOIIITN IU(YPOBBIM
¢doroanmnapatom Nikon D-101 (Snonus).

st MOp(hOIOTNUECKOro UCCIEAOBAHUS SHAOTEIHUS
(hparMeHTBI a0PTHI TIOCIIE BHIBECHUS )KHBOTHOTO H3
AKCIIEPUMEHTA BRIICTISUTH Ha paccTostHIY 10 MM HIDKE
OyTH aOpThl, TAK KaK M3BECTHO, YTO MPEUMYLIECT-
BEHHAs JIOKaJIN3alHsl aTepOCKIEPOTHUECKUX NTOpaxKe-
HUW OTMEYAETCsI TaM, T1ie 0COOEHHO BRIPAKCHO JICHCT-
BHE€ TaKHX T€MOAMHAMHUYECKUX (PaKTOPOB, KaK apTe-
pHanbHOE AaBieHHe, TYPOYJICHTHOCTh TOKa KPOBH, yIap
MyJbCOBON BOJIHBI, CIIOCOOCTBYIOIIUX MTOBPEKICHHIO
sHpoTenus [6].

@parMeHThI 20PTHI MocTe MpeUKCAIH U OTCeTa-
POBBIBaHUS aIBEHTUIIMY UMIIPETHUPOBAIN 230 THOKHUC-
JBIM cepedpoM Mo cTaHAapTHOH Metoamke [8]. s
M3TOTOBJICHHS TIPENapaToB WUMIIPETHUPOBAHHBIE Ce-
pebpoM ¢GparMeHTHI a0PTHI 3aKITFOYATH B TIIHIICPHUH-
YKEJATHHOBYIO CMECh 1 U3y4YaJIH B IPOXOJISIIEM CBETE
10]T CBETOBBIM TPUHOKYJISIPHBIM MUKpPOCKOTIOM XSP-
139 Tp (Amonwus). [Ipu TakoMm MeTOIE NCCICTOBAHUS
MEXKJIETOYHBIE TPAHUIIBI B YHIOTEINATHHOM MOHO-
CJI0€ BBINIAAAT KaK TOHKHE, YEPHO-CEPOTO LIBETA JIN-
HUU, OTTPAHUYUBAIOIINE CMEKHBIC KIETKU OJHY OT
JpyTOil.

[InanenTapHy0 KpOBb MOTYYaIHd U3 POJMIBHOTO
otaeneHus pogaoma Ne 1 r. XapbkoBa HA OCHOBaHHUHU
MICEMEHHOTO HH(OPMHUPOBAHHOTO COTVIACHS POXKEHHL.
[Tocne monmy4yeHns KpoBs HAXOAMIACH IIPH KOMHATHOU
Temmeparype He Oomnee 4 4, 3aTeM ee IMOMEIIaau B
XOJIONUIBHUK Npu Temneparype 4—-6°C Ha 6—8 u s
MaKCHUMaJIbHOTO CKaTHsl 00pa30BaBLICTOCs CTyCTKa
¥ OTACIICHUS XKUAKo#N (pakmuu kpoBu. [locie menT-
pudyrupoBanus o6pasios mpu 2500 06/MuH (LeHTpH-
¢yra OC-6M, Keipreizckas peciyOinka) B TeUCHHE
15 mun CIIKY otaensiv ¥ moMemand B KPpUOIPO-
6upku («Corning», Mekcuka) oobemom 1 mi1. 3amopa-
YKUBAJIN 00pa3Iisl B MOPO3UIILHOM KaMepe Py HEKOHT-
pONMPYEMOM MEAJICHHOM MOHIKEHUH TEMIEePaTyphl
B 0Opa3stie (co ckopocThio 1-2 rpag/mus) go —20°C
[20]. Pazmopaxxkusaim o6pa3iel CITKY Ha BomsHOU
6ane mpu Temneparype 37°C, mocie 4ero ee BBOIUIH
>KUBOTHBIM B 703¢ 0,3 M B Teuenue 10 nueit. o3y
BBoauMoOi CITKY paccuuTsiBanu coriacHO METOAUKE
0O.B. Credanona [16].

[Tocne mocTmwkeHUs MUKa MOENH (6 MeCSIIEB XO-
JIECTEPUHOBOM TUETHI ) )KUBOTHEIEC OBLIH Pa3/ieicHbI Ha
CJICAYIOIIUE TPYTITIBL: 1-51— HHTAKTHBIC )KUBOTHBIE (KOHT-
poJib), n = 8; 2-51 — )KHBOTHBIE C MOJICITHI0 aTEPOCKIIE-
po3a (MK MOJENH), # = 7; 3-51 — )KUBOTHBIE C CaMo-
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were isolated at 10 mm distance below aortic arch,
since the primary localization of atherosclerotic lesions
was known as being observed where the effect of
such hemodynamic factors as blood pressure, blood
flow turbulence, pulse wave beat, contributing to endo-
thelial damage, was especially pronounced [6].

The aortic fragments after prefixation and adventitia
separation were impregnated with silver nitrate
according to the standard procedure [8]. To prepare
the preparations the impregnated with silver aortic
fragments were placed into glycerol-gelatin mixture
and studied with transmitted light under light trinocular
microscope XSP-139 Tp (Japan). With this method of
study the intercellular boundaries in endothelial mono-
layer appear as thin, black and gray lines, separating
the adjacent cells from one another.

Placental blood was obtained from the Labour
Department of Kharkov Maternity Hospital Nel, with
written informed consent of women in labour. After
procurement the blood was kept at room temperature
up to 4 hours, then placed into refrigerator at 4-6°C
for 6-8 hrs for maximum compression of the formed
clot and liquid blood fraction separation. After centri-
fugation of the samples at 2,500 rpm (centrifuge OS-
6M, Kyrgyz Republic) for 15 min the HPBS was sepa-
rated and placed into 1 ml cryovials (Corning, Mexico).
The samples were frozen in a freezer under uncont-
rolled slow temperature decrease in the sample (with
1-2 degree/min rate) down to —20°C [20]. The HPBS
samples were thawed in a water bath at 37°C, after
that it was introduced to animals in 0.3 ml dose during
10 days. The dose of the introduced HPBS was calcu-
lated according to the method of Stefanov O.V. [16].

After achieving the model peak (6 months of
cholesterol diet) the animals were divided into the
following groups: the group 1 comprised the intact ani-
mals (control), n = §; the group 2 consisted of the ani-
mals with atherosclerosis model (the model peak),
n =7; in the group 3 were the animals with spontaneous
regression, n = 7; the group 4 comprised the animals,
received HPBS in the mentioned dose after reaching
the atherosclerosis model peak, n = 7.

The animals of groups 3 and 4 were removed from
the experiment in 6 months after cholesterol diet
termination.

The experiments in animals were done according
to the General Principles of Experiments in Animals,
approved by the 3™ National Congress in Bioethics
(Kiev, 2007) and agreed to the statements of the Euro-
pean Convention for the Protection of Vertebrate Ani-
mals Used for Experimental and Other Scientific Pur-
poses (Strasbourg, 1986).

The experimental data were statistically processed
using the Mann-Whitney test and Excel software [3].
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MIPOU3BOJIBHBIM PErpeccoM, # = 7; 4-s1 — KUBOTHBIE,
KOTOPBIM TIOCJI€ JOCTHKCHUS KA MOJEIH arepo-
ckieposa Beogmn CIIKY B ykazanHoit nose, n = 7.

JKuBOTHBIX rpyII 3 ¥ 4 BEIBOIUIIH U3 SKCIIEPUMEHTA
yepes 6 MECSILIEB MOCIIE OTMEHBI X0J€CTEPUHOBOM TUETHL.

PaboTy ¢ >KWBOTHBEIMH IPOBOAMIIN B COOTBETCTBUU
¢ «O0mMMY IPUHITATIAMY YKCIIEPUMEHTOB Ha JKUBOT-
HBIX», 0100peHHbIME [ HanmonamsHBIM KOHTpeccoM
o 6uostrke (Kues, 2007) u cornacoBaHHBIMHU C TIOJIO-
skeHusiMU «EBporielickoli KOHBEHIIUH O 3a1UTe I03BO-
HOYHBIX )KHBOTHBIX, HCIIOJIb3YEMBIX IS SKCIIEPUMEH-
TaJIBHBIX W APYTUX HayuyHbIX enei» (CrpacOypr,
1986).

Craructuueckyro 00paboTKy dKCIEpPUMEHTAb-
HBIX IAHHBIX TPOBOIMIIU C UCIIOIb30BAHUEM KPUTEPHUS
Manna-YutHu u nakera nporpamm Excel [3].

Pe3yAbTaThl M 00CyXXAeHHe

[IpoBeneHHbIE OMOXMMHUYECKHE HCCIIEIOBAHUS
MOKa3aJi, 4YTO KOPMJIEHUE KUBOTHBIX XOJIECTEPUHOM
Ha IPOTKEHUH 6 MECSLIEB IPUBOJUIIO K THIIEPXOJIeC-
TepuHeMuu (Tabm. 1).

K nuky Monenu ypoBeHb 00IIIeT0 X0JIeCTepHHA yBe-
nuauBaics 0onee yem B 20 pa3, TPUIIIHLIEPHIOB — B
10-16 pa3 u JIIIHII — mouTn B 40 pa3 o OTHOIIEHUIO
K MHTaKTHBIM XUBOTHBIM. [Ipy 3TOM ypoBeHb aHTH-
areporeHHoH hpaKIH JIMTIOIPOTEHUIOB BEICOKOH TLTOT-
HOCTH Ha MPOTSHKEHUH BCETO CPOKa MOZEITNPOBAHNUS
aTepoCKIIepo3a MPEBBILIAl HCXOAHBIE 3HAYeHUS HE 00-
Jiee 4eM B 2 pas3a, YTO MOKET YKa3bIBaTh HA TIOBPEXK-
Jaroliee JeiCTBUE BBICOKOTO YPOBHS XOJIECTEPHHA B
KpOBH Ha (YHKLIMOHAIBHYIO aKTHBHOCTB [I€UEHH KU~
BOTHBIX, B KOTOPOIl TJIaBHBIM 00pa3oM HPOHCXOIUT
cunre3 JIIIBII [6]. IToka3aTens
WA yBemmumiics B 20 pa3, 9To yka-
3BIBAET Ha BBIPAXKEHHOCTH H3Me-
HEHUU B OpraHU3ME >KMBOTHBIX,
BBI3BaHHBIX THUIIEPXOJIECTEPHUHE-

Results and discussion

The performed biochemical studies demonstrated
the animal feeding with cholesterol within 6 months as
resulting to hypercholesterolemia (Table 1).

By the model peak the levels of total cholesterol,
triglycerides and LDLP increased by more than 20,
10-16 and almost 40 times, correspondingly, compared
to the intact animals. In this case the level of antiathe-
rogenic fraction of high density lipoproteins throughout
the whole term of atherosclerosis modeling exceeded
the initial values by no more than twice, that might
indicate the damaging effect of high cholesterol level
on functional activity of animal liver, where HDLP
synthesis mostly occurred [6 ]. The Al index augmented
by 20 times, that indicated the intensity of changes in
animal organism, caused by hypercholesterolemia.

Within the first month of observation after achieving
the model peak and cholesterol diet cancellation there
was shown a decrease in TC, TG and LDLP levels in
the animals of groups 3 and 4. The concentration of
antiatherogenic fraction of high density lipoproteins in
group 3 continued to be low, the HPBS introduction
increased the HDLP level, that was kept up to 3
months, by resulting in Al reduction, that suggested to
the normalization of relations between atherogenic and
antiatherogenic lipoprotein fractions (table 2).

Thus, in 1 month after HPBS introduction there
was a redistribution of lipoproteins in rabbit blood serum
towards an increase in their antiatherogenic fraction,
that, we believed, could stipulate one of the mechanisms
of HPBS antiatherogenic effect.

Some scientists believe a local disorder in the integ-
rity and permeability of aortic endothelial layer as

Ta6amua 1. [Tokazaresnn TUMHIHOTO 0OOMEHa B POLIECCE MOACINPOBAHHS
9KCHIEPHUMEHTAIILHOTO aTePOCKIIePO3a Y KPOJIHKOB

Table 1. Indices of lipid metabolism during experimental atherosclerosis

modeling in rabbits

MUEH.
B nepBe1it Mecs1 HaOmoneHUs
MOCJI€E JOCTIKEHUS ITUKA MOJIENU 1

OTMEHBI XOJIECTEPUHOBON JUETHI
OBUIO TIOKA3aHO, YTO Y )KUBOTHBIX
rpynn 3 1 4 IpOUCXOAMIIO CHUXKE-

uue yposas OX, TI" u JIITHII. Kon-
LEHTpALIHS aHTHATEPOreHHOM (paK-

A JIMTIOIIPOTEN I0B BBICOKOH IIOT-
HOCTH B IpyTIe 3 Ho-npeKHeMY OC-

TaBajach HH3KoM, BBenenre CITKY
noBbIaio yposens JIIIBII, koto-

pBIH coxpaHsuics 10 3-X MECsIEB 6
npuBOAs K cHmxkeHuto MA, gro
yKa3bplBaJIO0 Ha HOPMAJIU3ALHIO

CpOK BBEAEHUS AIIBIT, AIHI HA,
XOAeCTepuHa,MecsI], OX,MOAB/A MOAB/A TT' ,MOAB/A MOAD /A' YCA. ep
Term of cholesterol TC, mol/1 HDLP, TG mol/1 Al
. . LDLP,mol/1 .
introduction,months mol/l arb. units

HTakTHBIE

SKUBOTHBIE 0,6 = 0,08 0,3 = 0,05 04 =011 0,12 = 0,05 1,0
Intactanimals

1 0,7 +0,11 0,3 = 0,02 04 +0,13 0,22 = 0,08 1,3

2 1,0 =0,10 0,4 = 0,06 08 = 0,17 0,24 = 0,07 1,5

" . 2,14 =
5 50 = 0,13 0,5 = 0,04 52 %= 0,20 0.14% 9,0
(K Mopean/ 14,7 = 1,34" 0,7 =0,10 6,4 = 0,15 11,09 = 1,21# 20,0
peak of the model)

COOTHOIIICHUSI MEXKJy aTepOreH-
HBIMU M aHTUATEPOTCHHBIMU (PpaK-
LUSMU JTUTOMPOTEUAOB (TalII. 2).

JKHUBOTHBIX.
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[pumeuanue: * — rocropepHOCT OTIHYHH (p < 0,05) IO OTHOLIEHHIO K TPYTIIC MHTAKTHBIX

Note: * denotes statistical significance of the differences (p < 0.05) in respect of the
group of intact animals.

problems
of cryobiology

Vol. 22, 2012, Ne2



Tabawnua 2. /IuHamuka rokasaresneii JMITUIHOTO 0OMEHa Y )KUBOTHBIX C SKCIIEPUMEHTAJIbHBIM aTEPOCKIEPO30M
Table 2. Dynamics of lipid metabolism indices in animals with experimental atherosclerosis

OX,MOAB/A ATIBIT,MOAB/A TI',MOAB/A ATTHIT, MOAB/A A
IMepuop, TC,mol/1 HDLP,mol/1 TG, mol/1 LDLP,mol/1 Al
HaOAIOACHUST
Observation I'pynmna 3 I'pymma 4 I'pynmna 3 I'pymma 4 I'pynmna 3 I'pymma 4 I'pynmna 3 I'pynma 4 I'pynmna 3 I'pynmna 4
term Group 3 Group 4 Group 3 Group 4 Group 3 Group 4 Group 3 Group 4 Group 3 Group 4
TTuk MopeAn
Peak of the 14,7 = 1,34 0,7 = 0,10 6,4 = 0,15 11,09 = 1,21 20,0
model
1 mMec. mocae
e 93+08 | 83=048 | 05=008 | 34 =005 | 25=007 | 330,13 | 7,7 =022 | 34 = 0,35 17,6 1,4
1 month post
peak
3 Mec. mocae
ea 52=007 | 42+012 | 05=009 | 27 £009 | 1,7 0,03 | 1,9 = 0,14 | 39 = 0,25 | 064 = 0,28 9,4° 0,5
3 months post
peak
6 Mec. mocae
fxa 06 = 0,07 | 0,6 =008 | 03007 | 04=004 | 03 =008 | 03=0,19" | 016008 | 0,06 = 0,04 1,0 05
6 months post
peak

[pumeuanue: * — gocroBepHOCTh OTIIMUHH (p < 0,05) IO OTHOIICHUIO K JAHHBIM IS IIUKA MOJIEIIH.

Note: * denotes statistical significance of the differences (p < 0.05) in respect of the model peak.

Takum oOpazom, yepe3 1 Mecsir mocie BBEICHUS
CIIKY mpoucxomuio mepepacipeneicHue JTUIompo-
TEUJ0B B CHIBOPOTKE KPOBU KPOIMKOB B CTOPOHY
YBEJIMUYEHUS UX aHTHATEPOTeHHON (hpaKIuH, YyTo, 1O
HaIIeMy MHEHUIO, 1 MOTJIO OOYCIIOBUTB OJTMH U3 MeXa-
HU3MOB aHTHaTeporenHoro nercteus CIIKY.

ITo MHEHHMIO psima MCCiIeIoBaTelIel, Ipoleccam,
VHUIUUPYIONIVM U (WITH) YCKOPSIOIIUM aTepOTeHeE3,
CHOCOOCTBYET JIOKATBHOE HAPYIIICHHUE IETTOCTHOCTU U
MIPOHUIIAEMOCTH HAOTEIHAIBHOTO CJIOS a0pTHI [21-
24). DHOOTENNH apTepHid, SIBIAIOMNNACS eTUHCTBEH-
HBIM KIJIETOYHBIM 0apbepoM Ha ITyTH TPaHCIIOPTA JIH-
MIOTIPOTEH/IOB B UHTUMY, UTPAET BAXKHYIO POJIb B hop-
MHPOBaHHH aTepOCKIepoTHIecKux Omsmek. [ nmoresa
0 «PEaKITNH B OTBET Ha TIOBPEXKICHUEY ObLIa SKCIICPH-
MEHTaJIbHO AoKa3aHa [9, 25-27]. CormnacHo 3Toi rumno-
Te3€ B MECTaX MOBPEXKICHUN IHAOTEIUS MPOUCXOISAT
MacCHUpPOBaHHOE OCEIaHNUE TPOMOOITUTOB, MX pa3pyIiie-
HHE C BBIXOJIOM TPOMOOITUTApHOTO (hakTOpa pocCTa,
BBI3BIBAIONICTO MPOJH(EPAINIO TIIaIKOMBIIICYHBIX
kietok (I'MK) creHku cocyna ¢ mOCIERyIONM HX
TepepoXKICHUEM, U (POPMHUPOBAHNE ATEPOCKIEPOTH-
YECKOM OJISAIITKH.

B xauecTBe agekBaTHON MPOTHOCTUYECKOM Xapak-
TEPUCTUKH, C TOMOIIBID KOTOPOH MOKHO OLICHUTH
MOPQOJIOTHIECKOE COCTOSHUE YHIOTSITHATHHOTO CIIOS
AOPTHI, a TaKXKe ero MpoiudepaTUBHBIN MOTECHIIHAT,
HaMU OBLT BEIOpaH METO/T TOJICUETa CMEKHOCTH KJIe-
TOK 3HJIOTENHUS A0PTHI KPOIMKOB P IKCTICPUMEHTANb-
HOM aTepOCKJIEPO3€ B TUCTOJIOTUICCKUX MIperaparax.
ITocKONBKY PHAOTENHI COCYIOB SABISETCS TUITMIHBIM
MpeACTaBUTEIEM IByXMEPHON TKaHU, K HEMY MOXKHO
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contributing to the processes, which initiated and (or)
accelerated atherogenesis [21-24]. The endothelium
of arteries, being the only cellular barrier on the way
of lipoprotein transport to the intima, plays an important
role in atherosclerotic plaque formation. The hypothesis
of ‘response to injury’ was experimentally proved [9,
25-27]. According to this hypothesis the massive se-
dimentation of platelets, their destruction with release
of a platelet-derived growth factor, causing the pro-
liferation of smooth muscle cells (SMCs) of vessel wall
with their following degeneration and atherosclerotic
plaque formation, occur in the sites of a damaged endo-
thelium.

As an adequate prognostic feature, which may be
used to assess a morphological state of aortic endo-
thelial layer, as well as its proliferative potential, we
have chosen the method of calculating the adjacency
of aortic endothelial cells of rabbits under experimental
atherosclerosis in histological preparations. Since the
vascular endothelium is a typical representative of two-
dimensional tissue, the principle of adjacency counting
may be applied to it. The cell adjacency, i.e. a number
of neighboring cells, to which this cell is in a contact
independently on its geometric shape and size, is one
of the main parameters used in analyzing the tissue
structure. The difference of cells by the adjacency is
known to be limited by the interval from 4 to 8, i.e. the
cells with the adjacency <4 and > 8 are almost never
seen in undamaged tissues. An average adjacency of
cells in tissue with a high accuracy equals to that in
cells, being the most numerous (50%) among those of
the studied tissue [10].
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MIPUMEHNUTD MPUHIUI MOJICYeTa CMEKHOCTH. CMex-
HOCTB KJIETOK — YUCJIO COCETHUX KIIETOK, C KOTOPBIMHU
JaHHas KJIETKA UMEET KOHTAKT HE3aBHCHMO OT €€ Ie0-
METpUYeCcKOi (OpMBI U pa3MepOB, — SIBISETCS OTHUM
13 OCHOBHBIX ITapaMeTPOB, KOTOPbIE UCIIONIB3YIOTCS
[IpH aHAJIN3€ CTPYKTYPhl TKaHU. 1I3BeCTHO, UTO pa3nu-
YK€ KJIETOK I10 CMEKHOCTH OTPaHUYMBAETCSI HHTEPBa-
JI0M 0T 4 110 &, T. €. KJIETKH CO CMEKHOCTBIO MEHbBILIEH
4 n GonpIIel § MpPaKTHYECKH HE BCTPEYAIOTCS B HE-
MTOBPEXAEHHBIX TKaHAX. CpeIHsA CMEXHOCTH KIIETOK
B TKaHH C OOJBIION TOYHOCTHIO paBHA TOH, KOTOPYIO
MMEIOT KJIETKH Hanbojiee MHOTOYHCIICHHBIE (OKOJIO
50%) cpemu KiIeTOK ucciemyemont Tkanu [10].

[IpuHIMT CMEXHOCTH COCTOUT B TOM, YTO KOH-
TaKThl MEX/y COCEHUMHU KJIETKaMH HE MOTYT II0JI-
HOCTBIO HCY€3aTh, @ HOBBIE KOHTAKThI MOSABISAIOTCS
TOJIBKO MEKY TOUYEPHUMH KJIETKaMH B IIPOLIECCE JIe-
nenust. JlaHHbIE 0 pacpeeNeHUH JENAIINXCS KIETOK
M0 CMEXXHOCTH CBHICTEILCTBYIOT O TOM, YTO OOJIb-
LIMHCTBO AEISAIINXCS KJIETOK COCTABIIAIOT KIETKH CO
CMEXHOCTHBIO, paBHOM 7 (okxomo 50% xierok). Mexa-
HU3M COXpaHEHHS OTHOPOJHOCTH TKaHU IPH AEJICHUN
COCTOHT B ciieytonieM: 1) BeposITHOCTh MTOACTUTHCS
JUISL KJIETKU TPOMOPIHOHAIBHA €€ CMEXHOCTH; 2)
KJIETKH CO CMEXHOCTHIO MEHBIIIEH 6 «IIPUTATHBAIOT
Ha ce0sD» TNTOCKOCTH ICNEHUSI OT COCEHUX JIEIISAIINXCS
kietok [10].

Y MHTaKTHBIX )KUBOTHBIX B IIpErapaTax aoOpThl, HM-
MIPErHUPOBAHHON cepeOpOM, SHIOTENNATIbHBIE KIIETKH
HMeEIY TIOJIMTOHATIBHYI0 (hOpMY, OBLTH OIHOTUIIHEI U
OIHOPOIHBI N0 MOposornuecKkoMy crpoeHuro. Ha
OOIIMPHBIX TPOCMOTPEHHBIX IUIOMAAAX Ipeolragan
J1acT BBITSHYTHIX OJHOTUIIHBIX KJIETOK, OPUEHTHPO-
BaHHBIX 10 JUIMHHUKY COCY/a, C Y€TKIMH PaBHOMEP-
HBIMH aprUpOPIIEHBIMUA KOHTYPaMH, 0€3 TOBpEeXk/Ie-
HUN (B HOpME JIOIYCTUMO HEOOINBIIOE KOJIHMYECTBO
CTUTMAT B BHJI€ OKPYTJIBIX TEMHBIX 00pa30BaHMIA
MEXIy KJIETKaMu), TPOMOOB WJIM aare3upOBaHHBIX
KieToK KpoBH (puc. 1). CpeaHsis CMEXHOCTD KIETOK
B 3HJOTEIHAIBHOM MOHOCIIOE COCTaBisIa 6.

CrturmaTsl ¥ KpaTepsl MPEACTABISAIOT co00il Ka-
HaJIBLIBI, UMEIOLIHE KJIAIIaHOMO100HBIE OTBEPCTHS Ha
IPaHUIIE DHIOTEIUAIBHBIX KIIETOK, YEPE3 KOTOPbIE
OCYIIECTBISCTCS MUTaHHE OECCOCYIUCTHIX CIIOEB
CTEHKHU apTepuil myteM nudQy3ur KOMIOHCHTOB
[Ja3Mbl. YBEJIMYEHHE YHCJIa CTUTMAT U KpaTepos,
KOJINYECTBA aprUpO(UITBHBIX KJIIETOK M 04aroB JIeCKBa-
Mallid MOKHO PAclIeHHWBATh KaK MPOSBIIEHHUE MOP-
(honormueckoil nMchyHKINUN SHIOTETUOIIUTOB.

YV ’KMBOTHBIX TPpyHITHI 2 (UK MOJIEITN ) Ha ITperapa-
Tax aopThl, AIMIIPETHUPOBAHHON cepeOpoM, 0OHAPYKH-
BaJICh OOIIMPHBIE YYACTKH ISCKBAMAIIUY YH]IOTEIHS.
B coxpaHuBIIMXCS 3HIOTENMAITBEHBIX KIETKaX Ha0I0-
JlaJIach TeTEPOreHHOCTh IO IUIOMIAIH, UMENIa MECTO
[OTEPsT OPUCHTAIIVH T10 [UTMHHUKY COCYy/a, O0HAPYKH-
BallUCh MHKPOJE(PEKTHI KIETOK U MEXKKIIETOYHBIX

KpnoGMOnOr MM
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The adjacency principle consists in the fact, that
the contacts between neighboring cells can not comp-
letely disappear, and new contacts appear only between
the daughter cells during division. The data about
distribution of dividing cells by adjacency suggest that
the majority of dividing cells are those with the adja-
cency, equal to 7 (about 50% of cells). The mechanism
of tissue uniformity preservation during fission is the
following: 1) the probability for a cell to divide is
proportional to its adjacency; 2) the cells with adjacency
< 6 ‘attract upon themselves’ the division planes from
the adjacent dividing cells [10].

In intact animals in aortic preparations impregnated
with silver, the endothelial cells were of a polygonal
shape, had similar uniform morphological structure. The
layer of elongated similar cells, oriented in longitudinal
axis of vessel, with distinct uniform argyrophil boun-
daries without damages (normally allowed a small amo-
unt of stigma in the form of rounded dark formations
between cells), blood clots or adherent blood cells, pre-
dominated in the vast viewed areas (Fig. 1). The ave-
rage cell adjacency in endothelial monolayer was 6.

Stigmas and craters represent the tubules with val-
ve-like holes on the boundary of endothelial cells,
through which the nutrition of nonvascular layers of
arterial wall is implemented via diffusion of plasma
components. An increased number of stigmas, craters
and argyrophil cells and desquamation foci may be
envisaged as the manifestation of morphological
dysfunction in endotheliocytes.

In the animals of group 2 (model peak) in the silver-
impregnated aortic preparations, there were found the
large sites of endothelial desquamation. In the preser-

Puc. 1. [Ipenapar rpynHo#i aOpTHI MHTAKTHBIX KHUBOTHBIX.
OHAOTENNH ydacTKa HETOBPEKACHHOW MHTUMBI aOPTHI.
Wmnpernanust cepedpom. CBeroBasi MUKpockorust, X400.

Fig. 1. Preparation of thoracic aorta in intact animals. Endo-
thelium of the site in undamaged aortic intima. Silver impreg-
nation. Light microscopy, x400.
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KOHTAaKTOB, a TaKXe moaumMopdu3m kietok. Habnrona-
JIUCh MHOXECTBO aprUpO(UIBHBIX KIETOK, KPaTepOB,
CTUIMAaTOB ¥ cTOMAaToB (pHc. 2). CpeqHsist CMEXHOCTb
KJIETOK B 9HAOTEIHAILHOM MOHOCJIOE COCTaBIsIa 3.

VY KMBOTHBIX C CaAMOIIPOW3BOJIBHBIM PErpeccoM
aTepOCKIIepOo3a MOCIIe OTMEHBI XOJIECTEPHHOBOM iHe-
THI Ha MpeTapaTax aopThl, IMITPETHUPOBAHHOM cepeo-
poM, OOHAPYKUBATUCEH OOIIUPHBIC YIACTKH C TTOJTHOH
JecKBaMartieit samoTenus. Ha 60pImx mpocMoTpeH-
HBIX TUIOIIAISIX HAOIIONANCh cltlaboaprupouiIbHBIE
I'MK ¢ MHOTOUYHCICHHBIMU ar€3UPOBAHHBIMU KJICT-
KaMm# KpoBH (puc. 3).

VY XUBOTHBIX Ipynmnsl 4 yepe3 6 MecsAlLeB Mmocie
BBeaeHua CIIKY Ha npenapatax aopThl, UMIIPETHUPO-
BaHHOU cepeOpoM, 0OHapyKUBANUCh OOLIMPHBIE
YYaCTKH C MOJHOCTBIO BOCCTAHOBHMBILIMMCS DHJIOTE-
nueM (puc. 4).

Crenyer OTMETHUTH, 9TO MOP(OIOTHIECKUE Xa-
PaKTEPUCTUKHA BOCCTAHOBJICHHBIX yYaCTKOB JHAOTE-
JIUATBHOTO CJIOS 20PTHI B 3TOU IPYMIIE OTIINYAINCH OT
TaKOBBIX B IPYIIE WHTAKTHBIX XUBOTHBIX. DHIOTE-
JIUOUHTHI O0JIee BBITAHYTHI, UMEIOT OOJBIIYIO ILIO-
/16 ¥ U3BIITUCTHIC MEKIHIOTEIINATBHBIC TPAHUIIBI,
YTO MOXET yKa3bIBaTh Ha MPOJIU(EePaTHBHBIN MOTCH-
M)l TOTOBBIX K JICJICHUIO 3HAO0TeNuouuToB [9, 20].
Bcerpeuanuce enuauYHbIe ciaboaprupoduibHbIS
I'MK.

[okazarenem, ¢ HOMOIIBIO KOTOPOTO MOYHO OIpe-
JIENIATH CTENeHb MOBPEXKICHHUS AOPTHI PU IKCIIEPH-
MEHTaJIbHOM aTepOCKIIepO3e, a TAK)Ke OIIEHUTh HHTEH-

Puc. 3. [Ipenapar rpyJHOTO OT/IeNa a0PTHI )KUBOTHBIX C CAMO-
MIPOU3BOJIBHBIM PETPECCOM IKCIIEPUMEHTAIHHOTO aTepo-
ckJepo3a (6 Mec. mociie muka Moienu). JleckBamarus SH10-
Tenus aopThl. Mnpernanus cepedpom. CBeToBast MEKpPOC-
xormst, X400.

Fig. 3. Preparation of thoracic aorta of animals with sponta-
neous regression (6 month after peak of model). Desquama-
tion of aortic endothelium. Silver impregnation. Light
microscopy, x400.

T. 22,2012, Ne2

Puc. 2. DHA0TENM TPYAHOTO OT/AENa A0PTHI JKUBOTHBIX Ha
MMUKE MOJCIN aTepockiieposa. MMmpernanus cepedpom.
CaeroBas Mukpockomus, X400.

Fig. 2. Endothelium of thoracic aorta in animals at athero-

sclerosis model peak. Silver impregnation. Light microscopy,
%400.

ved endothelial cells there was observed the heteroge-
neity by the area, there was present a loss of orientation
by longitudinal axis of the vessel, the microdefects of
cells and intercellular contacts, as well as cell poly-
morphism were revealed. Many argyrophil cells, craters,
stigmas and stomas were observed (Fig. 2). The ave-
rage cell adjacency in endothelial monolayer was equal
to 3.

The large areas with complete endothelial desqua-
mation were revealed on the aortic preparations imp-
regnated with silver in animals with spontaneous
atherosclerosis regression after cholesterol diet can-
cellation. Slightly argyrophil SMCs with numerous ad-
herent blood cells were observed in large viewed areas
(Fig. 3).

In the animals of groups 4 in 6 months after HPBS
introduction the large sites with completely recovered
endothelium were observed on the silver-impregnated
aortic preparations (Fig. 4).

Of note is the fact, the the morphological cha-
racteristics of recovered sites of endothelial aortic layer
in this group differed from those in the group of intact
animals. Endothelial cells were more elongated, with
higher area and twisting interendothelial boundaries,
that might indicate the proliferative potential of endo-
thelial cells ready to divide [9, 20]. There were single
slightly argyrophil SMCs.

The lipidosis area is the index, by means of which
one may determine the extent of aorta damage in
experimental atherosclerosis, and assess the intensity
sanogenetic mechanisms as well.

When studying aorta in intact animals a light pink
smooth shiny surface was determined, while neither
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pYMEHTaJIBHBIM aTepockiaepo3oM nocie BBeaeHus CITKY
(6 mec. mocrne nuka Mozenu). BoccraHoBuBIIMECS yHacTKU
sHIoTenus aopThl. mmpernarms cepedpom. CBeTOBast MUK-
pockonst, X400.

Fig. 4. Preparation of thoracic aorta of animals with experi-
mental atherosclerosis after HPBS administration (6 months
after peak of model). Reco-vered sites of aortic endothelium.
Silver impregnation. Light microscopy, X400.

CHUBHOCTH CAHOT€HETUYECKIUX MEXaHN3MOB, ABIISETCS
IJIOMIATb JTUITONI03a.

NHTUMA a0pTHl MHTAKTHBIX JKHBOTHBIX HMeEla
0J1eTHO-PO30BYI0 MAAKYIO OJIECTALLYIO TOBEPXHOCTD
(puc. 5, A).

HccnenoBanue aopThl Ha HKE PAa3BUTHS MOIETH
BBISIBHJIO HAJIMYKE 04aroB junongo3a. Ilnomane no-
pakeHHs rPyAHOTO OT/Aea a0PTHI COCTa-
Buna 65-70% (puc. 5, B). Uepes 6 mecs-
LIEB [TOCJIE OTMEHBI XOJIECTEePUHOBOM 1e-
TBHI PACIIPOCTPAHEHHOCTh OYaroB JIUIOU-
71032 Y )KHBOTHBIX C CAaMOTIPOU3BOJIbHBIM
perpeccom cocrtasisiia 40%, T. e. HUXKe,
YeM y )KMBOTHBIX Ha TMKE MOJeNH (puc. 5,
C). Uepes 6 Mecs1eB mocie BBEAEHUS
CIIKY pacnpocTpaHEHHOCTh JTUMOU03a
coctasuia 12%, yTo mouTtH B 3 pa3a MEHb-
e, 4YeM B TPYIIEe CaMONpPOU3BOJILHOIO
perpecca (puc. 5, D).

Bo3MOXXHBIM MEXaHU3MOM, ITPH ITOMO-
IIBI0 KOTOPOTO MOYKHO OOBSICHUTH CHIKE-
HHE CTETICHH JIMTIATHOM MHOUIBTPAIHH 13-
PEHXHUMBI HAATIOYEYHUKOB U CTETICHH JIH-
rouz03a aoptel mocie Beeaenmst CITIKY,
SIBIISIETCA YBEITMUYECHHUE YPOBHSA aHTHATE-
PpOreHHoH (ppakyy JTUONPOTEUIOB B KPO-
BH XUBOTHBIX C 3KCIEPUMEHTAIbHBIM
aTepoCKJIEPO30M, YTO MOIJIO MPHUBOAUTH
K TaK Ha3bIBaEMOMY OOpaTHOMY TpaHC-
MOPTY XOJIECTEPHHA C MECT €TI0 OTKJIa/Ibl-
BaHUS B KPOBEHOCHOE PyCIIo [6].

npobnemobl
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lipidosis foci nor other damages were present (Fig.
5A).

The study of aorta at the peak of model development
revealed the presence of lipidosis foci. The damage
area of thoracic aorta was 65-70% (Fig. 5B). Six
months after cholesterol diet canceling the spread of
lipidosis foci in animals with spontaneous regression
was 40%, i. e. lower than in those at the model peak
(Fig. 5C). Six months after HPBS introduction the
lipidosis spread was 12%, that was almost thrice lower
than in the group with spontaneous regression (Fig.
5D).

A possible mechanism by means of which we can
explain a decrease in a degree of lipid infiltration of
adrenal parenchyma and that of aortic lipidosis after
HPBS administration is the augmentation of level of
antiatherogenic lipoprotein fractions in blood of animals
with experimental atherosclerosis, that might result in
a so-called reverse cholesterol transport from the sites
of'its deposition in bloodstream [6].

Previously the HPBS introduction into laboratory
animals was demonstrated to cause the strengthening
of vascularity and reparation processes in tissues [1,
15, 17]. It is known that the reparation inhibition of
vascular wall elements plays a significant role in
atherogenesis maintenance [7, 9, 18]. The obtained
effects of HPBS action under experimental athero-
sclerosis in rabbits are possibly realized by increasing
the intensity of reducing processes in the tissue
structure of target organs.

The mentioned above enables suggesting that SPBS
has a corrective potential in respect of disorder in lipid

Puc. 5. Pacnipenienienrie o4aros JMIION03a B 20PTE KPOJINKOB; A — MHTaKT
(rpymma 1); B — nuk moxenu (rpymnma 2); C — caMOIpON3BOJIbHBIN
perpecc (rpynna 3); D —sBenenne CITKY (rpynma 4).

Fig. 5. Spread of lipidosis foci in rabbit aorta: A —intact (group 1); B —

the model peak (group 2); C — spontaneous regression (group 3); D —
HPBS introduction (group 4).
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Panee 6n110 TOKa3aH0, uTo BBeAcHue CITKY nabo-
PaTOPHBIM JKUBOTHBIM BBI3BIBAET YCHIICHHE POLIEC-
COB BaCKyJIIpH3allMy M perapanuu B TKaHsax [1, 15,
17]. 3BecTHO, 4TO B IOAICPIKAHHUHU aTeporeHe3a 3Ha-
YUTEIBHYIO POJIb UTPAET YTHETEHUE Penapaliu die-
MEHTOB cocyaucToi cteHku [7, 9, 18]. IlonyueHnnsie
a¢dexrsr geiictBus CITKY npu sxcriepuMeHTaIsHOM
aTepoCKIIepO3e Y KPOIMKOB, BO3MOXKHO, PEATU3YIOTCS
3a CYET YCUJIEHHS MHTEHCUBHOCTH BOCCTaHABIINBAIO-
LIUX POLIECCOB B CTPYKTYPE TKAHW OPTaHOB MUIIIEHEH.

BrImrensnoskeHHOE MO3BOISIET PEATIOIOKUTD, YTO
CIIKY obmamaeT KOPpUTHPYIOMIMM ITOTEHIIHAIOM B
OTHOIIEHNH HapyUIEHUs TUMUAHOTO CIIEKTPA U COCTOS-
HHS aOPTHl Yy )KMBOTHBIX C 3KCIEPHUMEHTAIBHBIM
arepockiepo3oM. OHAKO W3ydYeHNE MEXaHU3Ma JIeH-
ctBust CIIKY mpu arepockiepose TpeOyeT JanbHen-
LIMX UCCIIEOBaHUM.

BbiBOAbI

1. BBengenue CHIBOPOTKH IUIALIEHTAPHON KPOBHU
YeJIOBEeKa KPOJIUKaM C 3KCIIEPUMEHTAIbHBIM aTepo-
CKJIEPO30M MPUBOAUT K NIEPEPACHPEAEICHUIO JIUTIOPO-
TEHUJIOB B CHIBOPOTKE KPOBH XHUBOTHBIX B CTOPOHY
YBEIMYCHUS aHTHATEPOTCHHOMN (hpaKIUU JTUITOTIPOTEH-
nos (JITIBIT).

2. YcTaHOBIEHO, 4TO uepe3 6 MecsIeB MOCIE BBe-
neaus CIIKY XUBOTHBIM C DKCIEPUMEHTAIbHBIM
aTepPOCKIICPO30M HaOIOIACTCsI BOCCTAHOBJICHHUE 1Ie-
JIOCTHOCTHU SHAOTEIUATBHOTO CIIOSI A0PTHI.

3. O6napy:xeno, uro BBeaenue CIIKY kponukam
C MOJIEJIBIO aTEPOCKIIEPO3a MPUBOIUT K 3HATUTEIHHO-
MY CHUKEHUIO IIIOIIAIY 09aroB JIMIION03a B a0PTE B
CpPaBHEHUU C TPYMIION CaMOIIPOU3BOJILHOTO perpecca
aTepocKiieposa.

Aemop evipascaem brazodapHocmbv 3asedyrujel
susapuem UIIK u K bayynoeoti JI.B., compyonuxam omoena
HTFEBO c.u.c. Bonunoti B.B., c.H.c. Jlununoti O.B., 3a6edyro-
wett omoena HTBBO c.n.c. Ilpoxoniox O.C. 3a nomoup,
OKA3AHHYIO NPU NPoGedeHUU pabomol.
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spectra and aortic state in animals with experimental
atherosclerosis. However, the study of HPBS effect
mechanism under atherosclerosis requires further re-
search.

Conclusions

1. The introduction of human placental blood serum
into rabbits with experimental atherosclerosis results
in a redistribution of lipoproteins in animal blood serum
towards an increase of antiatherogenic lipoprotein
fraction (HDLP).

2. It was established, that 6 months later HPBS
administration into the animals with experimental athe-
rosclerosis the recovery of integrity in aortic endothelial
layer was observed.

3. The HPBS introduction into the rabbits with
atherosclerosis model was revealed as resulting in a
significant reduction in the area of lipidosis foci in aorta,
compared with the group of spontaneous regression
of atherosclerosis.
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