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Application of Placental Blood Serum to Correct
Disordered Morphofunctional State of Adrenal Glands
at Experimental Atherosclerosis

Pedepar. Ha Mogeni ekcnepuMeHTanbHOro atepockneposy y KponiB AOCnigXyBanu BNMWB KPiOKOHCEPBOBAHOI CUPOBATKU
nnaueHTapHoi kposi nogunHun (KCMKI) Ha ninigHun o6miH i MopdodyHKLiOHanNbHUIA CTaH HagHWPHUKIB. [okasaHo, WO BBeAEeHHS
KCIMKI nigBuwye piBeHb NinonpoTeifiB BUCOKOI LWiNbHOCTI B CMpPOBaTLi KPOBi eKCnepuMeHTanbHUX TBAapWH i HoOpManisye
MOPONOriYHy CTPYKTYpPY HaaHUpHUKIB. OfHaK BiAHOBNEHHSA (OyHKUiOHaNbHOI akTMBHOCTI HAAHUPHWKIB y 3a3HaYeHUn TEpPMiH ekcne-
PUMEHTY He crocTtepiranu.

KnrouoBi cnoBa: aTepocknepos, cupoBaTka MnaLeHTapHOi KpOBi NIOAUHW, HAaOHUPHWKK, KPiflb, KOPTU30S1, XONEeCTEepPUH.

Pedepat. Ha mogenun skcnepuMmeHTanbHOro aTepockneposa y KpPOfMKOB MCCneaoBanu BrMSHME KPMOKOHCEPBUPOBAHHOW
CbIBOPOTKM NnaieHTapHol kposu 4venoseka (KCIMKY) Ha nunuaHbin obmMeH u MopdodyHKLMOHaNbHOE COCTOSHUE HaAMNO4Ye4YHUKOB.
MokasaHo, uTo BBeaeHue KCMNKY noBbiwaeT ypoBeHb NMMNONPOTENAOB BbICOKON MIOTHOCTU B CbIBOPOTKE KPOBW 3KCNEPUMEHTarbHbIX
XMBOTHBIX U HOpPManu3yeT MOpPMOIOrMYecKyto CTPYKTypy HagnoyeyHukoB. OfHaAKO BOCCTAHOBMEHWS (PYHKLMOHANbHOW aKTUBHOCTM
HaAMOYEYHNKOB B YKa3aHHbIA Nepuop 3KCnepuMeHTa He Habmoganu.

KntoueBble cnoBa: aTepocknepos, CbIBOPOTKA NMaLeHTapHOW KPOBM YenoBeka, HaanoYeyYHUKN, KPONWK, KOPTU30I, XONEeCTEPUH.

Abstract. In the model of experimental atherosclerosis in rabbits there was studied the effect of human placental blood serum on
lipid spectrum and morphofunctional state of adrenal glands. It has been shown that placental blood serum contributes to an increase
in antiatherogenic fraction of lipoproteids in rabbits blood and recovery of morphological structure of adrenal glands, however does

not result in the restoration of functional activity of glands to the mentioned observation terms.
Key words: atherosclerosis, human placental blood serum, adrenal glands, rabbit, cortisol, cholesterol.

ATepocKiiepo3 MPU3BOAUTE IO BaXKKHX YCKIIA[-
HEHb, TOMY HOTO JKyBaHHS — OJ[HA 3 aKTyallbHUX
npobnem cydacHoi MeauiuH [ 14]. OcHOBHUM MeTO-
oM Tpo(iNaKTUKK 1 JIKYBaHHS aTEPOCKIEPO3y €
3aCTOCYBaHHS PI3HUX TPYIl Npenapartis, sIKi YUHATDH
rimoninigemiuny fito [3, 5, 6]. OnHak KiNbKiCTh BUMA-
KiB BUSIBIICHHSI IIbOT'O 3aXBOPIOBAHHS ITOCTIHHO 30111b-
LIY€ETHCS, 110 00YMOBITIOE HEOOX1THICTh MOIIYKY HOBUX
OinblI e(eKTUBHUX aHTHATEPOTEHHUX Npenaparis,
OHMMH 3 TAKHX MOXKYTb OyTH KpiOKOHCEpBOBaHi 010710~
TiYHO aKTUBHI MpenapaTy Ha OCHOBI CHPOBATKH IjIa-
neHTapHoi (kopaoBoi) kposi srogman (CITKIT).

CupoBarka IUTalleHTapHOT KPOB1 JIFOAWHU Biapi3-
HSIETHCS BiJI CHPOBATKU KPOBI JIOPOCIIOTO JIOHOpA Ha-
caMmriepe]] THM, IO MICTHTh CHEKTP CIemupiaHmX
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Atherosclerosis induces severe complications, that
is why its treatment is one of the actual tasks of modern
medicine [14]. Basic method for prophylaxis and treat-
ment of atherosclerosis is the application of various
medicinal preparations possessing a hypolipidemic
action [3, 5, 6]. However, the number of revealed cases
of'this disease constantly rises that stipulate the neces-
sary search for new more effective antiatherogenic
medicinal preparations, and cryopreserved biologically
active preparations on the base of human placental
(cord) blood serum (HPBS) might be the prospective
candidates.

Human placental blood serum differs from the adult
donor’s blood serum foremost by the presence of
spectrum of specific proteins which after introduction
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OLIIKiB, sIKi TPY BBEACHH] PELIMITIEHTY CIPUSIOTH KOPEKLIii
MeTa0OoIIYHUX PO3JIadiB, peapaTuBHUM MIPOLecaM B
YIIKOJ)KEHUX TKaHMHaX, HiBEIIOIOTH MOPYILEHHS,
00yMOBJICH] HasBHICTIO MPOLIECIB 3aMaeHHs, iIeMieto
tain. [1,2,7,8,9, 11, 17]. MoxxHa IpUITyCTUTH, 11O
3aCTOCYBaHHS KPIOKOHCEPBOBAHOT CHPOBATKH ILIAIICH-
tapHoi KpoBi moanan (KCITKJI) ams xopexitii 3MiH B
OpraHi3Mi, fiKi CyNpOBOIXYIOTh aTeporeHes, Oyzie
e(heKTHBHUM.

ATepockiepo3 — CKJIa/IHa IaToJIoTis, B MaTOreHes1
SIKOI ONTHY 3 MPOBIAHMUX POJIEH BiJirpae MOpyLICHHS
nimigHOoTO 00MiHY. JloninsHO Oyio mocimiauTu Mopgo-
(yHKUIOHATEHNH CTaH HaJHUPHHUKIB, SIKi OEpyTh y4acTb
B MeTa0ONIuHIN peryJsiiii, 30KkpemMa X0IeCTEPHHOBOMY
0OMiHi, MOPYLICHHS SKOTO 3aliMa€ CyTTEBE Micle B
ateporenesi [16, 19-23].

VY mnomnepenuiit po6oTti [15] 6yno BHBYEHO BIIUB
kCIIKJI Ha ninmigHuil OOMIiH TBapWH 3 €KCIIEPUMEH-
TaJILHUM aTepPOCKIECPO30M.

MeToro JaHOTO TOCHIKEHHS Oys0 BUBYEHHS [ii
CHUPOBATKH TUIAIIEHTAPHOI KPOBI JIIOAWHU Ha MOPQO-
(yHKIIIOHATEHUHN CTaH HAJHUPHHKIB TBApHH 3 €KC-
MEPUMEHTAIBHUM aTEPOCKIEPO30M.

Marepianu Ta MeToaH

Y po6oTi BUKOPUCTOBYBaIH KPiOKOHCEPBOBAHY
CHPOBATKY IUTaLlEHTapHOT KPOBi JIIOANHHU, MiCIIS 3aMO-
pPOKyBaHHA 1 30epiraHHs NpoTaroM 6 MicALIB MPHU
temneparypi —20°C 3a TEXHOJIOTi€l0, AKa T03BOJISIIA
TTOBHOITIHHO 30eperTH 1i ckiiaf i BiactuBocTi [18].

J171st cTBOpEHHSI MOZIEIi aTepPOCKIIEPO3y BUKOPHUCTO-
ByBalin 0€3MOPOAHUX KPOINiB-caMIiB Bikom 12-24
Micsti, Mmacoro 3500-5000 r (n =29), sxi Oy po3mine-
Hi Ha rpynu: | — iHTakTHI (1 = 8); 2, 3, 4 — TBapuHH,
SIKFIM TIPOTATOM 6 MICAIIIB 6 pa3iB Ha THIK/ICHb BBOMIH
per os 1o 200 mr/kr xonecrepuny (IletepOypr, Pocis)
(n=21) [6]. Uepe3 6 MicHIIiB XOJIIECTEPHUHOBOI Ti€TH
Kpodi rpynu 2 (mik mozeni, # = 7) Oynu BUBenEHi 3
eKCIIEpUMEHTY; y TBAPHH IPyMH 3 (7= 7) micist BIAMiHK
XOJICCTEPHHOBOTO HABaHTAXCHHS BiIOyBaBCS MHUMO-
BUIBHUH perpec eKCepuMEHTAITBHOTO aTePOCKIIEPO3Y;
TTCIIST JOCSTHEHHS ITiKa MO 1 BIIMIHU XOJIeCTEpH-
HOBOI JTi€TH TBapuHaM Tpynu 4 (n = 7) BHyTPIIIHBO-
M’ s130B0 BBOAMH KCITKJI B 1031 0,3 Mut mpoTsirom 10
nHiB. J[03y mpemapary po3paxoByBaH BiIIOBITHO 10
meronuku O.B. Credanosa [12].

Tepmin ciocTepeskeHHs epediry 3MiH B OpraHi3mi
TBAPHUH MICJIs JOCATHEHHS MiKa MOJIEJI MPH CIIOHTaH-
HOoMy perpeci i micns BBeneHHs: KCITKJI ctanoBHB 6
MICSLB.

Bci manimynsnii 3 TBApHHaMU TPOBOIWIIHN 3T1THO 3
TTOJIOKCHHSIMH «EBpOTNIEHCHKOT KOHBEHITIT PO 3aXUCT
XpeOeTHHUX TBAPHH, STKi BHKOPUCTOBYIOTHCSI TSI €KCIIe-
PUMEHTAIBHUX Ta IHINX HAyKOBUX Mijiei» (CTpacOypr,
1986).
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into a recipient contribute to the correction of metabolic
disorders, reparative processes in the damaged tissues,
neutralize the disorders stipulated by occurring of
inflammation, ischemia etc. [1, 2,7, 8,9, 11, 17]. One
may suggest that application of cryopreserved human
placental blood serum (cHPBS) for correction of
changes in an organism accompanying the atherogene-
sis will be effective.

Atherosclerosis is a complicated pathology, in the
pathogenesis of which the disorder in lipid exchange
plays one of the most important roles. It was reasonable
to investigate the morphofunctional state of adrenal
glands which took part in metabolic regulation, par-
ticularly cholesterol exchange, the disorder of which
was essential at atherogenesis [16, 19-23].

In the previous work [15] we have studied the
impact of cHPBS on lipid exchange in animals with
experimental atherosclerosis.

The research aim was to study the effect of human
placental blood serum on morphofunctional state of
adrenal glands in the animals with experimental
atherosclerosis.

Materials and methods

The research was performed with cryopreserved
human placental blood serum after freezing and storage
during 6 months at—20°C using the approaches allowing
to preserve its composition and properties [18].

To simulate atherosclerosis we used breedless male
rabbits, 12—24 months old, with the weight of 3,500-
5,000 g (n = 29) which were divided into the groups:
1 — intact animals (n = 8); 2, 3, 4 — animals which
during 6 months 6 times per week obtained 200 mg/kg
of cholesterol per os (Saint-Petersburg, Russia) (n =
21) [6]. After 6 months of cholesterol diet the rabbits
of group 2 (peak of model, n = 7) were withdrawn
from the experiment; animals of group 3 (n = 7) had
spontaneous regression of experimental atherosclerosis
after cessation of cholesterol loading; after reaching
the peak of model and cessation of cholesterol diet the
animals of group 4 (n = 7) were intramuscularly
introduced with cHPBS in dose of 0.3 ml during 10
days. The dose of preparation was determined accor-
ding to O.V. Stefanov [12].

Observation for the course of changes in animal
organism after reaching the peak of model, sponta-
neous regression and after introduction of cHPBS
lasted 6 months.

All the manipulations with the animals were
performed in accordance with the regulations of
European Convention for the Protection of Vertebrate
Animals Used for Experimental and Other Scientific
Purposes (Strasbourg, 1986).

Functional activity of adrenal glands was studied
by the level of cortisol in blood serum of rabbits which
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OyHKIIOHATBHY aKTUBHICTh HAJHUPHUKIB JJOCTi-
JDKYBaJIM 32 PIBHEM KOPTU30Iy Y CHPOBATLI KPOBi KpoO-
JiB, SIKHH BH3HAYaIH METOAOM iMyHO(EpMEHTHOTO
anamizy (IDA).

MophomeTpuuHi MOKa3HUKU HaJHUPHHUKIB KPOJIiB
IIpH eKCTIEPUMEHTATFHOMY aTepOCKIepo3i (Maca,
IIUTBHICTB, 00’ €M) BU3HAYAIN 32 CTAHIAPTHAMH METO-
JTKAMH.

Mopdomnoriyay CTpyKTypy HaTHUPHUKIB BUBYAIN
Ha rpernaparax ¢parMeHTiB TKaHHH HaJHUPHUKIB, 3a-
0apBICHNUX FeMAaTOKCHIIIHOM Ta €O3MHOM 32 CTaHJIapT-
HOIO METOIUKOIO.

[Ipu cratucTryHii 06poOIi ekcriepruMEHTaIbHUX
JaHUX BUKOPHUCTOBYBalIM KpuTepidi MaHHa-YiTHI i
naket nporpam Excel [4].

Pe3yabTatu Ta 00roBOpeHHA

[Ipu cnocTepexeHHI 3a eKCIepUMEHTATbHIMHU
TBapHHAMHU B 11epio GOopMyBaHHS MOJIENI aTepPOCKIIe-
PO3y BUsIBIIEHA 3MiHA iX MOBeAiHKH. TBaprHM Oy Mits-
BHUMH, MaJIOPYXJIMBHUMH, TIOTIPIITyBaBCs CTaH Xy TPSIHOTO
MMOKpOBY. Bara TBapuH HE 3MiHIOBAJIaCh.

[pu nocnimpKeHHi piBHSA KOPTH30ITY B CHPOBATIII KPO-
Bi TBapHH, 3a IKUM OL[IHIOBAIM (QYHKIIOHAIEHY aKTHB-
HiCTb HAJJHUPHUKIB, OyJI0 BUSBIIEHO, 110 XOIECTEPHHOBA
Ji€Ta BUKJIMKaIa MOCTyNoBe 1,5-KpaTHe 301IbIIeHHS
PiBHS KOPTH30JTY BIIHOCHO iHTAaKTHHX TBapuH. [1inBu-
LICHHSI CEeKpelii KOPTH30Iy MoXe OyTH BUKIUKaHE
HaJMIPHOIO KiUTBKICTIO XOJIECTEpHUHY B KPOB1 TBAPHH,
SIKHI € OCHOBHUM CYOCTpaToM JUIsi CHHTE3y KOPTHKO-
CTEepOIAiB, y TOMY YHCIHI 1 KOPTHU3OIY.

[Ticas mocsTHEHHS TiKa MOJAETI 1 MPUNUHEHHS
XOJIECTEpPHHOBO] JIIETH SIK Y TPYTIi 31 CIOHTAHHUM perpe-
COM, Tak i y rpymi TBapuH, sskuM BBomin KCITKIJIL,
crocTepiranocs pi3ke 3HWKECHHS PiBHS KOPTH3O0IY.
Horo piBeHb 3a 4 MiCIIi CITOCTEPEIKEHHSI ITiCIIS TOCHT-
HEeHH Tika Mozeni OyB y 12 pa3iB HMXKYE BiTHOCHO
KOHTPOJIIO 1 32JIMIIABCS HA [[LOMY PiBHI 0 KiHIIS €KC-
nepuMeHTy. He3narHicTh HaJHUPHHUKIB CHHTE3yBaTH
KOPTH30JI MO’KE CBITUUTH TTPO (PyHKITIOHATHHE BUCHA-
JKEHHS X KOpY BHACIIOK TPHUBAJIOI TillepX0JIeCTepH-
HeMii y IpoI1eci pO3BUTKY €KCIIEPUMEHTAILHOTO aTe-
pockiepo3y. Beenenns kCIIKJI ve mpuBoamio mo
HOpMaJTi3allii piBHS KOPTHU30JIy B CHPOBATIII KPOBi €KC-
[IEpUMEHTAJIbHUX TBAPUH B 3a3HaYE€HUH TEPMIH CIIOC-
TEPEeKECHHSI.

Brums kCITKJI Ha MopdomMeTprdHi MOKa3HUKU HaJI-
HUPHUKIB TBAPHH 3 €KCIIEPUMEHTAIBHUM aTEPOCKIIe-
PO30M OIIHIOBAIIX 33 00’ €MOM, MacoOIO Ta NIIbHICTIO
HaJHUPHUKIB KPOJiB (TaOIHLIs).

Sk BuaHO 3 TabnULi, y TBApHH IpynH 2 (K MOJEI)
criocTepiranocs 30UTbIIEHHS MacH 1 00’ eMy HaTHUPHU-
KiB, OJHAK 3MCHIITYBaJIaCs iX MUIBHICTB, III0 MOTJIO Oy-
TH OOYMOBJICHO JIITITHOIO 1H(IIFTPAIi€I0 TKAHWHHU.
Takum UUHOM, PO3BUTOK EKCIIEPUMEHTAIIBHOTO aTEPO-
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was assessed by enzyme-linked immunosorbent assay
(ELISA).

Morphometric indices of rabbit adrenal glands at
experimental atherosclerosis (weight, density, volume)
were determined by the standard methods.

Morphological structure of adrenal glands was
studied in the preparations of adrenal tissue fragments
stained with hematoxylin and eosin by the standard
method.

For statistical processing of experimental data we
used Mann-Whitney criterion and Excel software [4].

Results and discussion

Observing the experimental animals during forma-
tion of atherosclerosis model we have revealed the
changes in their behavior. The animals were weak,
inactive, the quality of fur worsened. The weight of
animals did not change.

Investigating the level of cortisol in the animal blood
serum by which the functional activity of adrenal glands
was assessed we have noted that cholesterol diet
caused stepwise 1.5-fold increase of cortisol level if
compared to the intact animals. The enhancement of
cortisol secretion can be caused by excessive amount
of cholesterol in blood of animals which is a basic
substrate for synthesis of corticosteroids including
cortisol.

After reaching the peak of model and cessation of
cholesterol diet both in the group with spontaneous
regression and group of the animals which were
introduced with cHPBS we observed a dramatic
decrease of cortisol level. Its level for 4 months of
observation after reaching the peak of model was 12
times lower comparing to the control and remained
the same to the end of experiment. Inability of adrenal
glands to synthesize cortisol can testify to the functional
exhaustion of their cortex as a result of long-term
hypercholesteremia under development of experimental
atherosclerosis. Introduction of cHPBS did not lead to
the normalization of cortisol level in blood serum of
experimental animals in the mentioned period of
observation.

Effect of cHPBS on morphometric indices of animal
adrenal glands with experimental atherosclerosis was
assessed by volume, weight and density of adrenal
glands of rabbits (Table).

The data in the Table shows that animals of group
2 (peak of model) were observed to have an increased
weight and volume of adrenal glands but their density
decreased that could be stipulated by lipid infiltration
of'tissue. Thus the development of experimental athe-
rosclerosis was accompanied by significant changes
in adrenal glands.

During spontaneous regression of atherosclerosis
after cessation of atherogenic diet no significant chan-
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CKJIEPO3Y CYIPOBOKYBaBCSI
XapakTepHUMH 3MiHAMU Y
HaJTHUPHUKAX.

ITpu cnoHTaHHOMY pe-
Tpeci aTepOCKIEePO3y IiCis
BiIMiHU aT€POTeHHOI TI€TH HE
BiI0yBaIIOCS BIpOTiTHOT 3MiHI
00’eMy, Macu Ta MIUIBHOCTI

MopdomeTpryHi NOKasHNKM HaZHUPHWKIB eKCnepuMeHTanbHUX TBapuH
Morphometric indices of adrenal glands of experimental animals

HAJIHUPHUKIB y IIOPIBHAHHI 3

MiKOM MOJIEJT.
3 BBegennsaMm kCIIKJI
(rpyna 4) 3HIKyBalIUCh Maca

Ta 00’ €M HaJJHUPHUKIB, OJTHAK
Ipu UbOMY iX IIITBHICTH
30UTBITYBaIACS 10 BiTHOIIICH-

Tpynu 06'em, cm® Maca, r L'"':/"c*,'\;g“"
Groups Volume, cm?® Mass, g Density, glcm?
IHTaKTHI TBapuHM (rpyna 1) 05 + 0,01 042 + 002 0.84 + 0.01
Intact animals (Group 1) I ! - ! -
Mik Mogeni ekcnepuMeHTanbLHOro
aTepockneposy (rpyna 2) 1,0 £ 0,12 0,82 + 0,02 0,82 + 0,02
Peak of experimental atherosclerosis (Group 2)
MwumoBinbHUIA perpec eKcnepyvmMeHTanbHoro
arepockneposy (rpyna 3) 0,9 +004 | 0,78 =003 | 0,80 % 0,03
Spontaneous regression of experimental e ! - ! -
atherosclerosis (Group 3)
BeepeHHAa KCIMKJ1 tBapuHam 3
eKcneprMeHTanbHUM aTepocKkneposom (rpyna 4) % * *
Administration of cHPBS to animals with 0.7 + 0,03 0,65 + 0,03 0,92 £ 0,02
experimental atherosclerosis (Group 4)

HIO JI0 HAIHUPHUKIB TBApUH
rpyn 2 i 3. BusBneHi 3MiHn
MOp(HOMETPUIHHUX TTOKA3ZHH-
KiB, Ha Hall MMOTJIS, MOTJIN
OyTr 00yMOBJICHI 3HIKCHHSIM
simiaHoi iHdimsTpartii. {7 miaTBeppKeHHs IIBOTO MPH-
MyIIeHHs OyJIM POBE/IEHI TiCTONOTTYHI IOCHTiPKEHHSI.

[Ipu ricTonoriaHOMy JOCIIKEHH] HAAHUPHUKIB 1H-
TaKTHHUX KpOJiB (rpyna 1) BUABIEHO, 110 MapeHXiMa
KOpH TIPEICTABISIE COOOI0 CYKYIHICTD eMiTeTialbHIX
TSDKIB, SIKi MAIOTh PI3HOMAaHITHY Opi€HTaLi10 Ha pi3Hii
BiJICTaHI BiJ] KarCyiy, 110 T03BOJIsIE AUQepeHITIFOBaTH
IX Ha 30HU.

KnyGoukoBa 30Ha HaTHUPHHUKIB KpOJIB 3aiimMana
15% TOBIIIi KOpH Ta CKJIaANIACh 3 TSKIB €HITOKPUHHIX
KJIITHH, SIKI MiArOPTaaUCh Mia Karcyay 1 hopMyBaiu
cepuyHi CKyITUSHHS y BUITIAI KITyOOUKiB. Y KIIITHHAX
i€l 300K OyIia BUSBJICHA HEBEIHMKA KUTbKICTh JPiOHIX
JIITITHAX BKITIOYCHB, SIKi B HOPMi CHHTE3YIOThCS HaJI-
HUpHHUKaMH (puc. 1, A).

ITyukoBa 30Ha Oyima m1oOpe CTPYKTypOBaHa, CKia-
Janach 3 TSDKIB €HAOKPUHHUX KIIITHH, PO3TaIlIOBAHUX
napajieabHO OIMH OJHOMY 1 KpOBOHOCHUX KalJIsIpiB,
SIK1 3HAXOIMJIUCH MIJK HUMH. LluToImia3Ma KITiTHH i€l
30HH MaJia BKJIFOUEHHS JIIMJHUX Kpareib, 10 MOTJIO
CBIJUMTH PO BUCOKY CHHTETHYHY aKTUBHICTb Li€1 30HU
(puc. 1, B).

Cityacta 30Ha, siKka ckianaiga 10% TtoBmii kopw,
yYTBOpEHA TSKaMU €HIOKPHUHHUX KJIITHH, SIKi B Hald-
01T TIHOOKMX JUISTHKaX KOPU MEPETIiTAINCh MIXK
coboto (puc. 1, C). Bei KIIiTHHE KOpH Maju TOJIITO-
HabHY (hOpMY i XapakTepHe ISt I1i€1 30HH PO3IIOIiICH-
Hs1 Kaniysipis (puc. 1, D).

XonecTepruHOBa JIieTa NPOTAroM 6 MicALiB IPU3BO-
ZWJIa 10 Tinepruiasii Ta OKupiHHs KIiTHH (pHc. 2, A), a
TaKOX JI0 TUCTPO(IUHUX 3MiH MAPEHXIMU HATHUPHHUKIB
1 CKJIEpO3y CyAHH MO3KOBOT PEUOBHHH, 1110 MOXKE CBifl-
YUTH PO 3HKEHHS (PYHKIIOHAIBHOT aKTHBHOCTI 321103
MiCJIsl JOCSTHEHHS MiKa MOJIEINI aTepOCKIIePO3Y 1 CIiB-
naja€e 31 3HWKEHHSM PiBHS KOPTU30IIY B KPOBI TBAPHUH
(puc. 2, B).
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MpumiTtka: * — BiporigHicTb BigMiHHOCTewn (p < 0,05) no BiAHOLWEHHIO A0 Nika MoAeni.
Note: * — the probability of differences (p < 0.05) if compared to the peak of model.

ges in volume, weight and density of adrenal glands
occured if compared with the control.

Introduction of cHPBS (group 4) resulted in the
decrease of weight and volume of adrenal glands,
however, their density increased comparing to adrenal
glands of the animals from the second and third groups.
We suggest the revealed changes of morphometric
indices as stipulated by the decrease of lipid infiltration.
To prove this suggestion we have carried out the histo-
logical analysis.

Histological analysis of adrenal glands of intact
rabbits (group 1) revealed that parenchyma of cortex
represents the combination of epithelial bands with a
diverse orientation at different distances from capsule
allowing to differentiate them into zones.

Zona glomeruloza of rabbit adrenal glands occupied
15% of cortex width and consisted of endocrine cell
bands turned under capsule and formed spherical
glomerulous clusters. The cells of this zone had a few
small lipid inclusions normally synthesized by adrenal
glands (Fig. 1A).

Zona fasciculata was well structured, and consisted
of'endocrine cell bands located parallely to each other
and blood capillaries in between. Cytoplasm of cells in
this zone had the inclusions of lipid drops attesting a
high synthetic activity of this zone (Fig. 1B).

Reticular zone made 10% of cortex width, and was
formed by bands of endocrine cells which were
intertwisted in the deepest zones of cortex (Fig. 1C).
All the cells of cortex were of poligonal shape and had
characteristic for this zone distribution of capillaries
(Fig. 1D).

Cholesterol diet during 6 months caused hyperplasia
and obesity of cells (Fig. 2A) as well as dystrophic
changes of adrenal parenchyma and sclerosis of
medullar vessels. This may testify to the decrease of
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Puc. 1. NapeHxima Kopy HagHUPHUKIB iIHTAKTHOIO Kpons (KOHTponb): A — knyboykoBa 3oHa, x200; B — ny4ykoBa 30Ha —
TSOKI @HOAOKPUHHUX KNITUH | KPOBOHOCHMX Kaningapis, siki 3HaXoO4ATbCS MK HUMU | po3TalloBaHi napanenbHo y BUrnsAi
ny4kiB, x200; C — ciTyacta 30Ha kopwu i Mo3koBa pedoBuHa, x100; D — posnogineHHs KNiTUH My4YKOBOI 30HWU KOPU HaB-
kono kaninsapie, x400. 3abapBneHHs reMaToKCUIIHOM i €03MHOM.

Fig. 1. Adrenal cortex parenchyma of intact rabbit (control):A — zona glomeruloza, x200; B — zona fasciculata with bands

of endocrine cells and blood capillaries in between as parallel glomerules, x200; C — cortex reticular zone and medulla,
x100; D — distribution of cells of cortex zona fasciculata around capillaries, x400. Staining with hematoxylin and eosin.

Takum 4YMHOM, TpHBaJja rinepXxoaeCTePUHEMIs BU-
KJIMKaJIa MaToJIOriuHI 3MiHA MOP(HO(PYHKIIIOHATIEHOTO
CTaHy HaJHUPHUKIB, 1110 € OJIHUM i3 OCHOBHHX [1aTOI'e-
HeTUYHUX (pakTOpiB aTepockieposy [17].

Y napeHximMi KOpH HaJHUPHHUKIB KPOJIiB 3 MOJICIIBO-
BaHMM aTePOCKIIEPO30M Y CTaHi CIIOHTAHHOTO PErpecy
(rpyna 3) cmocrepiranocs 4acTKOBE BiJHOBIICHHS
KITyOOUKOBO1 30HH, 3HMKEHHS CTYTIEHsI IHTEHCUBHOCTI
IH(UIBTPAaTUBHOTO OKUPIHHS APEHXIMH ITyYKOBOI 30HH
1 301IBLIEHHS KIIBKOCTI KIITHH 3 BEJIMKUMU Timep-
XPOMHHMH SIIPaMHU, 1110 MOXKE CBITYUTH PO TIOYATOK
BiJHOBJICHHSI MOP(OYHKIIOHATBHOTO CTaHY LIMX 30H
(puc. 3, A, B).

Brenenns kCIIKJI excriepuMeHTaTFHAM KPOJISIM
ITICJISt BIZIMIHM XOJIECTEPUHOBOI AIETH (Ipyria 4) CpHsIIo
ajanTaliifHuM repedy10BaM i 3MEHIIEHHIO MOP(OJI0-
FYHUX TTOPYIIICHb KOPH MapeHXIMU HAAHUPHUKIB, a cCaMe
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functional activity in glands after reaching the peak of
atherosclerosis model and it coincides with the lowering
of cortisol level in blood of the animals (Fig. 2B).

So, the long-term hypercholesteremia induced
pathological changes in morphofunctional state of
adrenal gland, and this is one of basic pathogenic factors
of atherosclerosis [17].

In the adrenal cortex parenchyma of rabbits with
experimental atherosclerosis in the state of spontaneous
regression (group 3) we observed a partial restoration
of zona glomeruloza, decrease in intensity rate of
infiltrative obesity of zona fasciculata parenchyma and
arised number of cells with large hyperchromic nuclei
attesting the initiated restoration of morphofunctional
state of these zones (Fig. 3A and B).

Introduction of ¢cHPBS into experimental rabbits
after cessation of cholesterol diet (group 4) resulted in

9




,’_‘;‘- e i
g S4Bl
-

Puc. 2. MNapeHxiMa kopy HagHWUPHWKIB KpOns 3 MOAEeNbOBaHMM aTepocknepo3om, nik Mmogeni (rpyna 2): A — atpodisi
KIy6OUKOBOT 30HM, iHQINBTPATUBHE OXUPIHHA KOopu (CTpinkn),x200; B — cknepo3 CyauH MO3KOBOi PEYOBUHU (CTPINKM),
x100. 3abapBneHHsi reMaTokCUNiHOM Ta €03UHOM.

Fig. 2. Adrenal cortex parenchyma of rabbit with experimental atherosclerosis, peak of model (group 2): A — atrophia of
zona glomeruloza, infiltrative obesity of cortex (arrows),x200; B — sclerosis of medullar vessels (arrows), x100. Stain-
ing with hematoxylin and eosin.

Puc. 3. MNMapeHxima kOpyM HaQHUPHUKIB KPONSA 3 MOAENbOBAaHUM aTepPOCKIepo30M, MUMOBINbHUIA perpec (rpyna 3),
6 micauiB nicna nika Mogeni; No4YaToK BiAHOBNEHHS KNyOO4KOBOI 30HM: A — 3HWKEHHS IHTEHCUBHOCTI iH(DINBTPaTUBHOIO
OXWPIHHA NapeHxiMn ny4ykoBoi 30HWU, %x200; B — 36inbLUeHHS KiNbKOCTi KMiTUH 3 BEMUKMMU FiNePXpPOMHUMK SApamu
(cTpinku), x400. 3abapBneHHsi reMaToKCUITIHOM i €03UHOM.

Fig. 3. Adrenal cortex parenchyma of rabbit with modeled atherosclerosis, spontaneous regression (group 3), 6 months
after peak of model; signs of restoration of zona glomeruloza: A — decrease in intensity of infilirative obesity of zona
fasciculata parenchyma, x200; B — increase in number of cells with large hyperchromic nuclei (arrows), x400. Staining
with hematoxylin and eosin.

3MEHIIICHHIO TIePILIa3ii 1 OXKUPIHHS KIITHH MapeHXIMU
KOPH, BiTHOBIIEHHIO KiJTbKOCTI KOPTUKOIIUTIB, & TAKOK
YTBOPEHHIO TSIKIB 3 IUX €HAOKPUHHUX KIITHH (pHC. 4,
A, B). Y rpymi TBapuH 31 CHOHTaHHUM PErpecoM (Ipy-
na 3) penapaTHBHI MPOLECH Ta 3HWKEHHS CTYIECHS
nimigHoi iHginsTpaLii napeHxiM1 HaAHUPHUKIB BiOy-
BaJIMCs B 3HAYHO MEHIIi# Mipi (quB. puc. 3, A, B).
SHIKSHHS PiBHS JIiMiIHOT iHQLIBTpaIil HapeHXiMH
HaIHUPHMKIB TBAPHH ITiC/Is BBEICHHS KPIOKOHCEPBOBA-

adaptive transformations and decrease of morpholo-
gical disorders of adrenal parenchyma, viz. reduction
of hyperplasia and obesity of cortex parenchyma cells,
recovery of corticocytes number as well as formation
of bands of the endocrine cells (Fig. 4A and B). In the
group of animals with spontaneous regression (group
3) the reparative processes and decrease in degree of
lipid infiltration of adrenal parenchyma occurred in less
extent (see Fig. 3A and B).
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Puc. 4. MNapeHxima Kopyn HagHUPHWKIB KpOnsi 3 MOAENbOBaHMM aTepocknepo3om nicnsa seeaeHHs KCIIKIT (rpyna 4),
6 micauiB nicna nika mogeni: A — BigHOBMEHHSA KNy6o4koBOi 30HU, X200; B — 3HWXKEHHS iIHTEHCMBHOCTI iHQINbTpaLii oXxu-
PiHHSA B Ny4KOBIN 30Hi (cTpinku), x200. 3abapBrneHHsA reMaToKCUNIHOM i €03UHOM.

Fig. 4. Adrenal cortex parenchyma of rabbit with modeled atherosclerosis after introduction of cHPBS (group 4), 6 months
after peak of model: A — restoration of zona glomeruloza; B — decrease in intensity of infiltrative obesity of zona
fasciculata (arrows), x200. Staining with hematoxylin and eosin.

HOT CHPOBAaTKH IUIAIIEHTAPHOT KPOBI JIFOJMHE MOKIIUBO
MOSICHUTH 301IbLIIEHHSAM PiBHS aHTHATEPOreHHOT (hpaK-
L1 JIIONPOTEIIiB B KPOBI TBAPHH 3 MOZICILOBAHUM aTe-
POCKIIEPO30M, IO MPU3BOJUT J0 TaK 3BaHOTO 3BOPOT-
HOTO TPAHCIIOPTY XOJIECTEPHHY 3 MiCIlb HOTO BiIKiIa-
JIEHHS B KPOBOHOCHE pyciio [6, 15].

Koperyroua nist kpiokoncepsopanoi CITKJI mpu exc-
MEPUMEHTAILHOMY aTepoCKiIepo3i Moxe OyTu o0y-
MOBJIEHA JII€I0 POCTOBHUX (PaKTOPiB (COMAaTOTPOITHUIMA
TOPMOH, iHCy/TiHONOAIOHI (hakTopu pocty IDP i1DP,
Ta iH.), sIKi 30epiraroThes B ii CKiIa1i i MO3UTHBHO BILIH-
BalOTh Ha MeTabO0IIi3M, aHTI0TeHEe3, permapariito Ta OK-
CHUT€HAIII0 YIIKOUKEHUX TKaHHH, 10 CIIPHSIE BITHOB-
JICHHIO 1X CTpyKTypH [ 10]. OiHak BUBYCHHS MEXaHI3MiB
nii kCITKJI mpu arepockiieposi noTpedye moAabImx
JOCIiKEHb.

BucHoBku

1. Beegenns xCIIKJI TBapuHaM 3 eKCIIEpUMEH-
TaJbHUM aTe€pOCKIEPO30M MPHU3BOAUTH 10 BiIOYyIOBH
MOp(OJIOTivHOI CTPYKTYpH HAIHUPHHUKIB, IO MIPOSIB-
JIIETHCS B 3HMKEHHI CTYICHS IH(PIIBTPaTHBHOTO OXKH-
PIHHS MMapeHXIMU HaJHUPHUKIB Ta 3MEHIICHHI B Hil
aJICHOMaTO3HHUX YTBOPEHb, B TIOPIBHAHHI 3 MOpGoIoTiy-
HHM CTAaHOM HaJHUPHHKIB TBAPHH I'PYITH 3 aTEPOCKIIC-
PO30M Ha MKy MOJIEJII Ta IPYIIH 31 CIIOHTAHHUM perpe-
COM TOTO K TEPMiHYy CIIOCTEPEIKCHHSI.

2. CtyniHb BiTHOBIICHHS MOP(OJIOTiYHOT CTPYKTYPH
MapeHXiMU HaIHUPHHUKIB KPOJIiB 3 eKCIIEPUMEHTAIBHUM
aTepOoCKIIepo30M, BUKIHKaHUN BBeAeHHSIM KCIIKIJI,
BUSIBHBCS HEJIOCTATHIM JUISl BiHOBJIICHHS iX CHHTE-
THUYHOT aKTUBHOCTI.
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Decrease of degree of adrenal parenchyma lipid
infiltration in the animals after introducing the cryo-
preserved human placental blood serum can be explai-
ned by the rise in level of lipoproteid antiatherogenic
fraction in blood of animals with modeled athero-
sclerosis leading to the so-called reciprocal transport
of cholesterol from the places of its deposits into blood
flow [6, 15].

Correcting effect of cryopreserved HPBS at expe-
rimental atherosclerosis can be stipulated by the impact
of growth factors (somatotropin, insulin-like growth
factors IGF1 and IGF2 and others) being preserved in
its composition, they positively affect the metabolism,
angiogenesis, reparation and oxygenation of damaged
tissues, restore their structure [10]. However, the study
of mechanisms of cHPBS effect at atherosclerosis
requires further investigations.

Conclusions

1. Introduction of cHPBS to the animals with expe-
rimental atherosclerosis leads to the restoration of adre-
nal gland morphological structure. This manifests in
the decrease of infiltrative obesity of adrenal paren-
chyma and the decline of adenomatous structures in it
if compared to the morphological state of adrenal glands
in the group of animals with atherosclerosis at the peak
of model and the group with spontaneous regression
of the same observation period.

2. The degree of restoration of morphological struc-
ture in adrenal parenchyma of the rabbits with experi-
mental atherosclerosis caused by introduction of cHPBS
was insufficient to recover their synthetic activity.
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