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Experimental Substantiation of Therapeutic Hypothermia

and Cell Therapy Application at Dyscirculatory Encephalopathy

in SHR Rats. Part 1. Spontaneously Hypertensive SHR Rats as a Model
of Dyscirculatory Encephalopathy

Pedepar: B paboTe nccnenosanacb BO3MOXHOCTb MCMOMb30BaHWSA CMIOHTaHHO r’MnepTeH3nBHbIX Kpbic NnHun SHR (spontaneously
hypertensive rats) B kayecTBe afjekBaTHON MOAENN ANCLMPKYNATOPHON aHUedanonatiu. beina nposeageHa cpaBHUTENbHAsA OLEHKa
MOpdONOrMyecknx, MopPoMeTpu4ecKnx nokasaTtenen u UHTEHCUBHOCTM MPOLIECCOB NEPEKNCHOrO OKUCINEHWS NUNUAOB (MO ypoB-
HI0 MarnoHoBsoro ananbaernaa (MAA)) B TkaHu ronosHoro mosra ('M) 6enbix 6ecnopofHbIX KPbIC, MPUHATLIX 38 HOPMOTEH3VBHBIN
KOHTPOMb, U KpbiC NMUHMM SHR, a Takxe nokasaTenew nx aptTepuanbHOro AaBrneHns, BA3KOCTU KPOBU U reMaTokpuTa. Y KpbIC NIMHUK
SHR oTMe4eHbl M3MEHeHNss apXUTEKTOHUKM cocyamcToro pycrna 'M n gereHepaTuBHO-AUCTPOdUYECKME NOPaXEHUS TKaHU Moa3ra
Ha poHe 3Ha4YMMO BbICOKMX MoKa3aTenen apTepuarnbHOro AaBreHus, NOBbILUEHHOW BA3KOCTU KPOBU, CHXKEHHOIO YPOBHS AOCTaBKM
Kncnopopa K TKaHaM 1 BbICOkux nokasartenen MOA (no cpaBHEHMIO C HOPMOTEH3UBHBIM KOHTPONEM). YCTaHOBINEHO, YTO KpbIChl M-
HUM SHR MoryT 6bITb Ucnonb3oBaHbl ANs pa3paboTkn cnocoboB KOPPEKLUM NaToNormyeckn N3MeHeHHbIX CTpykTyp 'M ¢ nomoubto
meToAa kpaHuoLepebpanbHON rMnoTepMun 1 BBeAEHUS KPUOKOHCEPBUPOBAHHbIX KIETOK KOPAOBOW KPOBMU.

KniouyeBble croBa: OVCUMPKYNSTOpHas 3HUedanonatuns, aptepuanbHas rmnepTeH3vs, ronoBHOW MO3T, MEepPEeKVCHOe OKUCTEHWE Mu-
nvaoB.

Pedbepar: Y poboTi gocnigxysanaca MOXMUBICTb BUKOPUCTAHHS CMOHTAHHO rinepTeH3nBHUX wWwypis niHii SHR (spontaneously
hypertensive rats) B siKocTi afgekBaTHOT MOAeNi ANCUMPKYNATOPHOI eHuedanonarTii. Byna npoBegeHa nopiBHaANbHa ouiHka Mopdo-
NOriYHNX, MOPEOMETPUYHMX MOKA3HUKIB Ta IHTEHCUMBHOCTI NPOLIECiB NEPEKNCHOrO OKUCIEHHSA NiNiaiB (3a piBHEM ManoHOBOrO Aiarb-
perigy (MOA)) y TkaHnHax ronoBHoro mMo3ky (M) 6inux 6e3nopoaHux LWypiB, NPUAHATAX 3@ HOPMOTEH3UBHUI KOHTPOTb, i WYPIB MiHii
SHR, a Takox nokasHuKiB iX apTepianbHOro TUCKY, B'SI3KOCTi KpOBi Ta remaTokpuTy. Y wypiB niHii SHR 3a3HaveHo 3MiHM apxiTekTo-
Hikn cyamnHHoro pycna 'M Ta gereHepaTtMBHO-ANCTPOMIYHI ypaKeHHSA TKaHWH MO3KY Ha Tni 3Havyllle BUCOKUX MOKa3HUKIB apTepianb-
HOrO TUCKY, NiABULLEHOI B'SI3KOCTi KPOBI, 3HMXXEHOTO PiBHS LOCTaBKM KUCHIO A0 TKaHWH Ta BMCOKMX MokadHukie MOA (nopiBHSAHO 3
HOPMOTEH3UBHUM KOHTponem). BctaHoBneHo, wo wypu niHii SHR MoxyTb 6yTn BUkopucTaHi ans po3pobku cnocobiB kopekLii na-
TONOrivYHO 3MiHeHux cTpykTyp MM 3a gonomorot MeToady KpaHiouepebpanbHOi rinoTepMmii Ta BBEAEHHS KPiOKOHCEPBOBAHUX KMiTUH
KOPAOBOI KPOBI.

Knro4yoBi cnoBa: ancunpkynaTopHa eHuedanonaris, apTepianbHa rinepTeH3is, rofloBHUA MO30K, NEPEKNCHE OKUCHEHHS Ninigis.

Abstract: The possibility of using spontaneously hypertensive rats (SHR) as an adequate of dyscirculatory encephalopathy model
was investigated. Morphological, morphometric parameters and intensity of processes of lipid peroxidation (malonic dialdehyde
(MDA) content) in the brain tissue of white outbred rats (assumed as a normotensive control) and SHR rats were assessed, as
well as their blood pressure, blood viscosity and hematocrit were analyzed. In the SHR rats, the changes in architectonics of the
brain vascular bed and degenerative-dystrophic lesions of the brain tissue were noted on the background of significantly high blood
pressure, increased blood viscosity, reduced oxygen delivery to tissues, and high MDA content (compared with normotensive cont-
rol). It has been established that SHR rats can be used for developing the ways of correction of pathologically changed brain
structures using the methods of craniocerebral hypothermia as well as introduction of cryopreserved cells of cord blood.

Key words: dyscirculatory encephalopathy, arterial hypertension, brain, lipid peroxidation.
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JucuupkymsitopHas sHiedanonarus (13) — xpo-
HUYECKas mporpeccupyromas ¢opma uepedposa-
CKYJISIDHOM TIaTOJOTHH, XapaKTePU3YIOIIAsCs HIIe-
MUYEeCKUM (MHOTOOYaroBeIM win audy3HsM) 1M0-
pakeHueMm ronoBHoro mosra (I'M) ¢ mocreneHHBIM
pa3BUTHEM KOMILJIEKCA HEBPOJIOTMYECKHX W HEU-
POTICHXOIOTHYECKUX PACCTPOMCTB, MPHUBOMSIIMINX K
Pa3BUTHIO KOTHUTHUBHBIX HApYUIEHWH (COCYIMCTas
neMeHiys). OCHOBHBIM 3THOJIOTHYECKUM (PaKTOpPOM
1D saBngeTcs XpoOHUYECKas HEKOHTPOJHMpyeMas apTe-
puanbHas runeprensus (Al'), BeI3bIBaroIIas apTepuo-
JIOCKJIEpO3 (JIMMOTHAIMHO3) MENIKHUX MEeHETPYIOINX
apTepuil U apTepuoil (TUMIEPTOHUYECKAsl apTepuona-
THUS), OT KOTOPBIX 3aBUCUT KPOBOCHAOKEHHE KOPBI
Y TIOIKOPKOBBIX TITYOMHHBIX OTJIENOB Mo3ra [2, 9, 11,
13]. IaTonoruueckas kaprtuHa uimemun I'M BKIIIO-
4aeT B ce0s TaKkKe HapyIIEHHUS MTPOIECCOB CBOOOAHO-
PaAMKaIFHOTO OKHCIIEHUSl, MUKPOTEMOINPKYIAIINN
1 PEOJIOTHH KPOBH, pa3BUTHE AUCHYHKINH DHIOTE-
JUS,, MAaKpo- ¥ MHUKPOIJIEMEHTHOTO TOMeocTas3a op-
raan3ma. KoHeYHBIM HTOrOM pa3sHOOOpa3HBIX COCY-
JUCTbIX u3MeHeHuid I'M sBisleTCs MOBpEXKIECHUE
HNPOBOJSIIMX IyT€d M HEHPOHHBIX KPYIOB, CBS3bI-
BAIOIIMX KOPKOBBIC U TOJKOPKOBBIC CTPYKTYPHI, UTO
MIPUBOJIUT K UX PA300IICHUIO U PAa3BUTHIO KOMILJIEKCA
HEUPONCUXOJOTUYECKUX, JIBUTATEIBbHBIX U BeEreTa-
THUBHBIX KIMHUYECKUX MposBIcHUl [9, 14].

C uenpro W3y4YeHHs TATOTEHE3a, TCUCHHsS W I10-
cinenctBuii Al, TPOTEKAIOIMNX 110 CIIEHAPHIO, OJH3-
KOMY K Pa3BUTHIO 3TOTO 3a00JI€BaHUS y YeIIOBEKa,
B 1963 1. yuensimu K. Oxamoto u K. Aoku [3] Obura
BbIBeNieHA NuHUSA Kpbic SHR (spontaneously hyper-
tensive rats). Y Bcex 0e3 HCKIIOYCHHUS! KHBOTHBIX
9TON JIMHUM CTIOHTAHHAsl THUIEPTEH3Us] Pa3BUBACTCS
B Bo3pacte 7-15-tu mepens [1, 3]. @opmupoBanue
TUIEPTEH3UH CBS3BIBAIOT C MMOJUT€HETHUECKUMHU H3-
MEHEHUSIMH — HapyIIeHHeM (YHKIIHUA OT OIHOTO JI0
IIECTH T€HOB, YYaCTBYIOIIUX B PErYILUU apTepH-
anpHOTO masieHus (AJ]) [3, 15].

[Ipu uccnenoBanuy BIMUSHUS MOBBIILIEHHOTO A/l
Ha ['M yenoBeka U ero reMOJUHAMHKY OBLIH yCTa-
HOBJICHBI CIIEAYIONINE HAPYIICHHSA: PEMOJIETNPOBa-
HHE COCYANCTOTO PycCIa, HapylIeHHe ayTOPETYISIIH
MO3TOBOTO KPOBOTOKA M TIOpakeHre Bemectsa ['M [2,
11, 13]. CxonHble u3MeHEeHHUs ObUTH BBISBIEHBI U Y
CIIOHTAHHO TUIEPTEH3UBHBIX KPBIC. Y ITUX KUBOT-
HBIX 3HAYMMO, 110 CPAaBHEHHUIO C HOPMOTEH3WBHBIM
KOHTPOJIEM, CHIKEHBI MHUKPOBACKYISIpU3AIUS, MHU-
KpOLUPKY/us B kope I'M U MIOTHOCTh BCEH MHUK-
pPOCOCYIUCTON CETH, YMEHBIIEHBI CPEIHUN qua-
METp KallMJUIIPOB, CKOPOCTh TKAHEBOTO KPOBOTOKA U
CTeneHb HachllleHUsl TKkaHu I'M kucnopoaom [5—7,
10, 17, 18, 21]. B atoif cBs3u kpbickl auHIE SHR
SBIISIOTCSL TEPCIIEKTUBHOW MOJIENBIO IS U3yde-
HUSL HEBPOJIOTHYECKO-TIOBEACHUYECKUX PACCTPOICTB
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Dyscirculatory encephalopathy (DE) is a chronic
progressive form of cerebrovascular pathology,
characterized with ischemic (either multifocal or
diffuse) brain injury with a gradual development of
a complex of neurological and neuropsychological
dysfunctions, resulting in development of cognitive
disorders (vascular dementia). The main etiologi-
cal factor of DE is chronic uncontrolled arterial hy-
pertension (AH), which causes arteriolosclerosis
(lipohyalinosis) of small penetrating arteries and
arterioles (hypertonic arteriopathy), providing the
blood supply of the cortex and subcortical deep
divisions of the brain [3, 5, 9, 21]. The pathological
pattern of the brain ischemia includes disorders in free
radical oxidation, microhemocirculation and rheology
of blood, development of endothelial dysfunction and
macro- and microelement homeostasis of the bo-
dy. The final result of a variety of vascular changes
in brain is a damage to the conducting pathways and
neural circles, connecting the cortical and subcortical
structures, that leads to their uncoupling and deve-
lopment of a complex of neuropsychological, motor
and vegetative clinical manifestations [6, 21].

To study the pathogenesis, course and conse-
quences of AH proceeding similarly to the deve-
lopment of this disease in humans, in 1963 K. Oka-
moto and K. Aoki [23] bred a SHR strain (spon-
taneously hypertensive rats). In all the animals of
this strain, without exception, spontaneous hyper-
tension develops at the age of 7-15 weeks [2, 23].
The formation of hypertension is associated with
polygenetic changes, i. e. an impaired function of
one to six genes involved into regulation of blood
pressure (BP) [7, 23].

Studying the effect of elevated BP on human
brain and its hemodynamics showed the arousal of
following abnormalities: vascular bed remodeling,
autoregulation of cerebral blood flow and damage
to the brain substance [3, 5, 9]. Similar changes we-
re found for spontaneously hypertensive rats. In the-
se animals, as compared to a normotensive control,
microvascularization, microcirculation in the brain
cortex, and the density of the entire microvascular
network were significantly reduced, mean diame-
ter of capillaries, tissue flow rate and degree of brain
tissue oxygen saturation were decreased [1, 12, 13,
16-19]. In this regard, SHR rats are a promising
model for the study of neurological-behavioral di-
sorders (attention deficit hyperactivity disorder) [4,
14], a number of cerebrovascular diseases [6, 19,
20] and vascular dementia [6, 15], jointly called as
DE.

Chronic ischemia of the brain, caused by a lack
of oxygen, stimulates the transition of the energy
metabolism of cells to anaerobic glycolysis due to
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(cuHIpOM neduIMTa BHUMAHUS U THIICPAKTHBHOC-
™) [12, 19], nenoro psaa nepeOpoOBacKyISIPHBIX 3a-
Oonesanuii [ 14, 21, 22] u cocyaucroit nemennuu | 14,
20], oObenuHAEMBIX 00IINM TepMUHOM J[D.

Xponunueckas umemusi I'M, BbI3BaHHas HEIOCTAT-
KOM KHCIJIOPOJIa, CTUMYIIUPYET TIepexo] YHepreTniec-
KOTO MeTa0ojm3Ma KJIETOK Ha aHadpPOOHBIM TJIHKO-
JIN3 BCJICJICTBUE HAPYIIICHUS YHEPTOCUHTE3UPYIOIICH
(hyHKIIMK ABIXaTeIBHOM e MUTOXOHApwid. B pe-
3yIbTaTe 4ero cHmkaercs cuate3 ATD, HakamnBa-
FOTCSI aKTUBHBIC (POPMBI KUCIIOPOJIa, UCTOIIAOTCS 3a-
Machl YHAOTCHHBIX AHTHOKCHIAHTOB U aKTUBUPYETCS
nepekucHoe okucienue munuaoB (I1OJI) kineTodnbix
MEeMOpaH, YTO BBI3BIBAET rHOEh KIIETOK Mo3ra. O0-
pasyeMble B pe3yabTare pa3BUTHS CBOOOIHO pau-
KaIIbHBIX PEaKIUi TOKCHHBI PUBOAT K HAPYIICHUIO
(hYHKIIMOHMPOBAHUS CUCTEM, PETYITHPYIONIUX COKpa-
[IEHHE TITaJIKOMBIIIIEYHBIX KJIETOK COCYZIOB U OMpeie-
JISIOUINX WX TOHYC, MEepU(EpUIecKoe COMPOTHBIIE-
HHE U, COOTBETCTBEHHO, cucteMuoe A/l [2, 23].

B xome oHTOTreHE3a y CIOHTAHHO THIEPTEH3HB-
HbIX Kpblc SHR m3MeHsI0TCS peosornyeckue moxa-
3aTeNn: YBEIUYUBACTCS O0IEe YUCIIO SPUTPOLIUTOB,
MOBBIIIACTCS YPOBEHb TeMOTIIOOMHA M TeMaTOKPHTA,
YTO TAK)KE MOXKET OBbITh OJHON M3 MPHUYUH IMOBBIIIC-
Hus AJl yxe Ha HadallbHBIX 3Tanax (OPMHUPOBAHUS
Al [4, 16].

Takum 00pa3oM, XpOHUYECKass HEKOHTPOJIHpYe-
Masg Al BBI3bIBA€T M3MEHEHUS MUKPOCOCYAHCTOIO
pycia u o0mel TeMOJUHAMUKH, TMPUBOIS K Pa3BH-
THIO UIIEMUYECKOTO KacKa/la MeTa0OIMIeCKIX peaK-
AN, XapaKTePHBIX IS IepeOpOBaCKYISIPHON TMaTo-
JIOTMH, UILIEMUYECKOro nopaxeHus I'M u, B KoHeu-
HOM uTOre, K I3 1 cocymuctoii nemeHImu. Tpaauimon-
HBIE METOMABI JICUCHHS, HWMEIOIINE MHOTOJIETHIOIO
HCTOPHIO, B OOJILIIMHCTBE CIy4acB HE MOTYT H3Me-
HUTh TIPOTPECCHPYIOIEe TEUCHHE IepeOpoBacKy-
napHbIX Hapymenuit [11, 13]. IlosTomy BakHelen
3a/laueil MEIHIMHBI SIBIAETCS pa3pabOTKa HOBBIX
3¢ (EeKTUBHBIX METOJOB OOpPBOBI C TMPOTPEIUEHTHO
[POrPECCUPYIOLIEH COCYOUCTOM JeMEHUUEH Ipu
0.

KopmoBast KpoBb Kak HCTOYHHUK CTBOJIOBBIX KJIIETOK
1 JedeOHast THIIOTEPMHUSI, OCYIIIECCTBIIIONIAS HAIPaB-
JIEHHOE TEPMOPETYISITOPHOE BO3ACHCTBUEC HA AKTHB-
HOCTb HEPBHBIX IIEHTPOB, HAIILJIU CBOE MPUMEHEHUE B
Tepanuu 1epeOpoBacKySpHBIX 3a00neBanmi [9].

Lenp maHHOM paOOThI — U3yYCHUE PA3BUTHSI JAHC-
LIUPKYJIATOPHOMU 3HIIe(DaonaTHy y CHIOHTAHHO THITEP-
TEH3UBHBIX KpbIc TuHIH SHR o mopdonornueckum,
MOp(OMETPUIECKIM TOKa3aTeNsiM, HWHTEHCUBHOCTH
poriecca MepeKucHOro OKMUCIICHNUS JINTTUIOB B TKAHU
TOJIOBHOTO MO3Ta, a TaKXKe TeMOPEOJIOTHIECKIM I10-
KazaressiM U1 000CHOBaHMUS NCIIOIh30BAHUS )KUBOT-
HBIX JAaHHOU JIMHUU B KAY€CTBE MOJIEILHOTO OOBEKTA.
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the failure of the energy-synthesizing function of
the mitochondrial respiratory chain. As a result,
ATP synthesis is reduced, reactive oxygen species
are accumulated, endogenous antioxidant stores
are depleted and rate of lipid peroxidation (LPO)
of cell membranes is enhanced, which causes the
death of brain cells. The toxins formed as a result
of the development of free radical reactions lead to
a disfunction of the systems regulating the contrac-
tion of the smooth muscle cells of vessels and deter-
mining their tone, peripheral resistance and, accor-
dingly, systemic blood pressure [9, 22].

In the course of ontogenesis, rheological para-
meters are changed in SHR rats, namely there is a
rise in total number of erythrocytes, hemoglobin
and hematocrit, that can also be one of the reasons
of elevated blood pressure at the initial stages of AH
formation [10, 11].

Thus, chronic uncontrolled AH causes the chan-
ges in microvascular bed and general hemody-
namics, leading to the development of an ischemic
cascade of metabolic reactions characteristic of the
progressive form of cerebrovascular pathology and
ischemic damage to the brain. Therefore the sear-
ching of new effective methods of fighting against
the developing and progressing vascular dementia
at DE is the most important task of practical medi-
cine.

Cord blood as the source of stem cells and the-
rapeutic hypothermia, which has a directed thermo-
regulatory effect on the activity of nerve centers,
have found their application in the therapy of
cerebrovascular diseases [9].

The research aim was to study the development
of dyscirculatory encephalopathy in SHR rats by
morphological, morphometric indices, intensity of
lipid peroxidation in brain tissue, and hemorheological
indices to justify the use of this strain animals as a
model object.

Materials and methods

Studies were carried outin 12—13-month-old males
of white outbred and spontaneously hypertensive
rats. The animals were kept in the Animal House of
the [IPC&C of the NAS of Ukraine (Kharkiv) on a
standard diet.

The experiments were performed in accordance
with the Law of Ukraine On the Protection of Ani-
mals Against Cruelty (Ne 3447-1V dated of Feb-
ruary 21%, 2006), in compliance with the require-
ments of the Committee in Bioethics of the Institute,
coordinated with the statements of the European
Convention for the Protection of Vertebrate Animals
used for Experimental and Other Scientific Purposes
(Strasbourg, 1986).
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MarepuaJjibl U METOAbI

UccnenoBanusa npoBoauwian Ha 12—13-MecsuHbIX
camuax OeJbIX OeCIOpOAHBIX M CIIOHTAHHO THUIIEp-
TeH3uBHBIX KpbIc JuHUM SHR. JKuBoTHbBIX conepika-
mu B BuBapun MITKuK HAH VYkpauns! (1. XapbkoB)
Ha CTaHJAPTHOM IIHILIEBOM pPallOHE.

OKCTIEpUMEHTHI OBUTH TIPOBEACHBI B COOTBETCT-
BHU ¢ 3ak0OHOM YKpauHbl «O 3amuTe )KUBOTHBIX OT
s)ecTokoro obparenwst (Ne 3447-1V ot 21.02.2006 1)
npu cobmrofeHnu TpeboBanuit Komurera mo Owo-
atuke MHCTUTYyTa, COMacOBaHHBIX C IMOJOXKEHUAMHU
«EBpornelickoli KOHBEHIIMM O 3aIUTE MO3BOHOYHBIX
YKHBOTHBIX, HCIIOJIb3YEMBIX ISl SKCIIEPUMEHTAIbHBIX
U Ipyrux HayuyHbIX Henei» (CtpacOypr, 1986).

Kpsicel ObUH pa3ieneHs Ha ABe Tpymisl (n = 14
B KaoK): 1 — Genbie GecriopoiHbIe KPBICH! (HOPMO-
TEH3UBHBIA KOHTPOJIB); 2 — KpbICH! TuHIH SHR.

JKMBOTHBIX BBIBOAMIM M3 3KCIEPUMEHTA IIyTEM
JEKAIUTALUU B OOUH JACHb.

AOGCOTIOTHOE KOJIMYECTBO IPUTPOLUTOB B MEPH-
(hepudeckoli KpPOBU OINPENCTSUIN  OOIMICTIPUHSATHIM
METOZIOM B Kamepe lopsieBa, OTHOCUTENBHYIO Bf3-
KOCTb KPOBH — C HCIOJIb30BAaHUEM KaNWUISIPHOTO
Buckozumerpa BK-4 (IlonraBckuii CTEKONBbHBINA 3a-
BOJ, YKpauHa). ['eMaTOKpUT OIIEHMBaIU METOJOM
LEHTPU(YTUPOBAHUS B CTCKJISTHHBIX KaluIspax
(«Micromed») u BbIpakalid B MPOLIEHTaX, YPOBEHb
JOCTaBKM KHCJIOPOJa K TKaHSIM — IO PacyeTHOMY
IoKaszareao k (OTHOIICHWE TeMaTOKpUTa K BsI3-
koctu kpoBm). MutencuBHOCTh [1OJI ompenensu
CHEKTPO(OTOMETPUUECKU IO CKOPOCTH HAKOIUICHUS
€ro KOHEYHOTO TPOTyKTa, MAJIOHOBOTO HAJbIETH 1A
(MJIA), B romoreHare MO3roBoi Tkauu [8].

MarepuasnioM [isi MHUKPOCKOIHUYECKOTO HCCIe-
noBaHug ciayxuia ['M KpbIChl, (UKCHPOBaHHBIA B
10%-m HeliTpansHoM ¢dopmanune. M3 obnactu mpe-
LEHTPAJIbHOH H3BHJIMHBI HMCCEKaJM 00pasnbl TOJ-
muHOM 0,4 cM, BKIIIOYAIOUIUME MSTKYIO MO3TOBYIO
000J10uUKy, cepoe u 0esoe BELIECTBO MO3ra, KOpy H
MIOJKOPKOBBIE CTPYKTYphl. O030pHBIE ITpenaparsl, OK-
palllCHHbIE T€MAaTOKCUIMHOM M 303MHOM, MCIOJIb30-
BaJIM JJIs1 OLIEHKU OOLIEr0 COCTOSHUSI MATKHX MO3-
ToBEIX oOomouek u BemecTBa ['M. OkpammBanue
IperaparoB MUKPO(QyKCHHOM 1O BaH [M30HY mpo-
BOJAWJIM JJIS BBISBICHHMS U OLIEHKHM CTEMEHU pas-
BUTHS KOJJIATEHOBBIX BOJIOKOH B CTPOME MSTKHUX
MO3TOBBIX 000JI04eK W CTeHKe cocynoB. [Ipemapa-
TBI, OKpallIeHHbIE TOIYUIWHOBBIM CHHUM 1o Huc-
CIIIO, CITY’KWJIM OOBEKTOM JUISl M3YUEHHs COCTOSHHS
HEHpOHHOW MOMyJMSIMH, IVIMAJIbHOTO KOMIIOHEH-
Ta KJIETOYHOH MOIYJSLMU BELIeCTBA MO3ra, IIIHO-
HEUPOHAJIBHBIX B3auMoJeicTBUNA. Mukpockomnuyec-
KUH aHaJIn3 MPenaparoB BbIIOJIHSUIM HAa MHKpPOC-
rxonie «Olympus BX-41» («Olympus Corporationy,
Snonwmst).
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The rats were divided into two groups (n = 14 in
each): 1 — white outbred rats (normotensive control);
2 — SHR rats.

The animals were sacrificied by decapitation in
one day.

The absolute amount of red blood cells in peripheral
blood was determined by the conventional method in
the Goryaev’s chamber, the relative viscosity of blood
was measured using a VK-4 capillary viscometer
(OJSC Poltava Medical Glass Factory, Ukraine).
The hematocrit was assessed by centrifugation in
glass capillaries («Micromed») and expressed as
a percentage, the amount of oxygen delivery to
the tissues was assessed using the calculated index
k (ratio of hematocrit to blood viscosity). The in-
tensity of LPO was determined spectrophotomet-
rically by the rate of accumulation of its final pro-
duct, malonic dialdehyde (MDA), in the homoge-
nate of brain tissue [8].

The sample used for microscopic examination was
a rat brain fixed in 10% neutral formalin. Samples
of 0.4 cm thick were excised from the precentral
gyrus, including the soft medulla, gray and white
matter of the brain, cortex and subcortical structu-
res. The sections stained with hematoxylin and eosin
were used to assess the general state of the soft
meninges and the brain substance. The other sections
were stained with picrofuchsin according to van Gie-
son to identify and assess the degree of develop-
ment of collagen fibers in the stroma of the soft me-
ninges and in vessel wall. Sections stained with
Toluidine blue according to Nissl served for studying
the state of the neuron population, the glial cells
of brain, and glial-neuronal interactions. The pre-
parations were analyzed using a microscope Olympus
BX-41 (Olympus Corporation, Japan).

To objectify the data obtained, a morphometric
study was carried out in the preparations stained
with Toluidine blue according to Nissl. We have
determined the neuroglial index (number of glial
cells per neuron), density of neurons, gliocytes and
functioning (open) capillaries (in 1 mm?) in the third
to fifth layers of the brain cortex. All the morpho-
metric and morphological studies were performed
with the Olympus BX-41 microscope and the Olym-
pus DP-Soft 3.1 software (Olympus Corporation,
Japan).

For the statistical processing of morphometric
data, Excel software (Microsoft, USA) was used.
The obtained digital data were represented as the
arithmetic mean (M) and the arithmetic mean error
(m). The significance of differences between the
groups was estimated according to the Mann-Whitney
U test. Differences were considered significant at
p <0.05.
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st 00beKTUBU3ALMU MTOTYYEHHBIX JaHHBIX MPO-
BOJIMIM MOP(OMETPHUYECKOE HCCIEe0OBaHUE Ha Mpe-
naparax, OKpalleHHBIX TOJYMIUHOBBIM CHHHUM IO
Huccnro. Onpenensiivn 3HaueHUe HEHPOINMHAIBHOTO
HH/EKCa (KONMMYECTBO INIMAJBbHBIX KJICTOK, MPHXOJs-
ITUXCSI Ha OTMH HEUPOH ), TIIOTHOCTH HEHPOHOB, TITHO-
IIATOB ¥ (PYHKIIMOHUPYIOMNX (OTKPBITHIX) KATTHILIS-
poB (B 1 MmM?) B TpeTheM—T1siTOM citosix Kopsl ' M. Bee
MopdomeTpuueckue ¥ MOpP(HOIOTHYECKUE HCCIIe-
JIOBaHMS BBIMONHSUTN Ha MUKpockorie «Olympus BX-
41» ¢ ucnonbp30BaHNWEM KOMIBIOTEPHON MpPOTpamMMbl
«Olympus DP-Soft 3.1» («Olympus Corporationy,
Snonus).

Hnst craructuueckoid 00paboOTKH MopdoMeTpu-
YECKHUX JAaHHBIX HCIIOJB30BAIM MAKeT MPUKIaIHBIX
mporpamm  pupmbr «Excel» («Microsofty, CIIIA).
[lony4yennsle 1udpoBble NaHHBIE MPEACTABIAIN B
BHIE CpemHel apudMmeTHdyeckod BeauuwHbl (M) U
OImMOKK cpemHed apu(MeTHdecKkoil BeTUIHNHBI (m).
BeposTHOCTE paznuunii Mexy Ipylnamy paccuu-
ThiBaM 1o U-kputepuro MaHHa-YuTHU. Pazmnuus
CUMTANN 3HAYUMBIMH TIpH p < 0,05.

Pe3ynabTarsl n o0cyxkneHune

Hapymienus B cucteme remocrasa sBJISIIOTCSI He-
OTBEMJIEMBIM KOMIIOHEHTOM matoreHeza Al u I3
[11, 13]. B oTO¥ CBsI3M HaMU OBUTH U3YYE€HBI HEKOTO-
pble TeMOPEOJIOrHIECKHE TOKA3aTeIN Y KPbIC TPy
lu?2.

Monwutopuar AJl y 6eciopogHBIX OCNBIX KPBIC
MOATBEPIMII CTAa0MIIBHOCTh PETUCTPUPYEMbIX IIOKa-
3arenert mpu AJ] 127 MM pT. CT., 9TO COOTBETCTBYET
YCPEAHEHHBIM JAHHBIM JINTEPATYPHI AT HOPMOTEH-
3UBHBIX KUBOTHBIX [14] (Tabm. 1).

Ha moznenu uuctoit unuu kpeic SHR, crionran-
HO pa3BUBAIOICH XPOHHYECKYIO THIEPTEH3UIO 0e3
MPEALECTBYIOIUX MEPBUYHBIX 3a00JIeBaHUM, TOKa-
3aHO, 4TO cpeaHee 3HaueHue AJl, pasHoe 221,1 MM pT.
cT., Ha 75% (p < 0,001) mpeBeIaeT TakoBoe y Oecro-
POIHBIX HOPMOTEH3UBHBIX KpbIC (Tadm. 1).

[IpoBeneHHbIE HAMHU 3KCIIEPUMEHTBI IOKA3aJIU 3Ha-
YUMO€ YBEJIMYEHHE KOJIMUYECTBA LUPKYIUPYIOIINX
sputporutoB (Ha 41%), Bsizkoctu KpoBu (Ha 81%)
1 1okazareneil remarokpura (Ha 17%) y Kpbic rpym-
TIBI 2 TIO CPAaBHEHUIO ¢ Tpymmoi 1 (tadm. 1).

W3BecTHO, uyTO mOBbIIEHHOE AJl MPHUBOAUT K
YCKOPEHHOMY Ppa3BUTHIO LEpPeOpOBACKYISPHBIX 3a-
OosieBaHMH, UI3MEHEHHSIM B CUCTEME MHKPOLUPKYJIS-
LIMU, CKOPOCTH MO3TOBOIO KPOBOTOKA, CTENIEHU Ha-
ChlllleHUs KuciaopoaoM kopel I'M u aktuBanuu 110JI
[23].

Pesynbrarsl 3KCIEpUMEHTOB MOKa3aJid, YTO B HUC-
xomuaoi peakmuu [10JI yposens MJIA B roMorenare
mo3roBoii Tkanu kpeic SHR Ha 160% BbIIIE, WeM B
HOPMOTEH3MBHOM KOHTpoJe (Tabm. 1). [lomydenusie
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Results and discussion

Disorders in the hemostatic system are an integral
component of the AH and DE pathogenesis [3, 5]. In
this connection, we studied some hemorheological
indices in rats of groups 1 and 2.

Monitoring of blood pressure in outbred white
rats has confirmed the stability of the recorded indices
at BP of 127 mm Hg, which corresponds to the ave-
raged reported data for normotensive animals [6]
(Table 1).

In the animals with only SHR, spontaneously de-
veloping a chronic hypertension without previous
primary diseases, it has been shown that the average
blood pressure of 221.1 mm Hg was 75% (p < 0.001)
higher than that of the outbred normotensive rats
(Table 1).

The experiments carried out by us showed a sig-
nificant increase in the number of circulating red
blood cells (by 41%), blood viscosity (by 81%) and
hematocrit (by 17%) in the rats of group 2 compared
with group 1 (Table 1).

An elevated blood pressure is known to result
in an accelerated development of cerebrovascular
diseases, changes in microcirculation system, rate of
cerebral blood flow, degree of saturation with oxy-
gen of the brain cortex, and activation of LPO [22].

The results of the experiments showed that
in the initial reaction of LPO, the MDA level in
brain tissue homogenate of SHR rats was 160%
higher than in normotensive control (Table 1). The
data obtained by us confirmed the assumption,
that chronic AH in the brain tissue is accompanied
with an significantly higher initial level of the final
product of lipid peroxidation in the form of MDA
if compared with the one in the brain tissue of nor-
motensive rats.

The fact of the ‘involvement’ of blood rheology
indices into the development of hypertension was
confirmed by the results of numerous studies [10-13]
and was demonstrated in our study in SHR rats with
genetically determined hypertension. This strain of
rats is also recognized as a successful model of the
syndrome of increased blood viscosity [11], which
develops due to elevated hematocrit, plasma visco-
sity and erythrocyte aggregation.

The rise in the hematocrit level in SHR rats can
be associated with an increased amount of blood
erythrocytes, which is a compensatory reaction of
the body to developing (as a result of chronically
high BP counts) hypoxia and is characterized with
an enhanced bone marrow production of red blood
cells. In turn, an increase in hematocrit is accom-
panied by a decrease in the level of oxygen delivery
to tissues and leads to even greater increase in tis-
sue hypoxia. According to our findings, the level of
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Ta6bnuua 1. MNMokasatenu AL, MNOJ1 1 remopeonornn y akCnepuMeHTanbHbIX XXMBOTHbIX
Tabnuua 1. Indices of BP, LPO and hemorheology in experimental animals

'emopeonoruyeckne nokasaTenu
Non, nmone MAA/Mr Hemorheological indices
C AL, MM pr.cT, | MOSMOBOI THaHU (I/)ICXO‘]-
pynna BP, mmHG. HaA peakuma KonuuecTso apuTpoLnTos YpoBEHb [OCTABKM
Group LPO, nmol MDA/mg 8 1 mn KpoBu (x10°) FemaTokpnT, % | BA3KOCTL KPOBM |  KMCNOpOAa K TKaHAM
9f, t?raln tissue Number of RBC in 1 ml of Hematocrit, % Blood viscosity | Level of oxygen supply
(initial reaction) blood (x10°) to tissues
1 126,6 + 3,0 0,10 = 0,01 4,4 + 0,3 36,8 £ 1,1 3,7+ 0,4 9,9
2 221,1 + 6,4* 0,26 £ 0,2 * 6,2 + 0,3* 43,3 £ 1,8* 6,7 + 0,2* 6,56%

MpumeyaHue: * — pa3nmunsa CTaTUCTUYECKM 3HAYUMbI OTHOCUTENbHO rpynnbl 1, p < 0,05.
Note: * — differences are statistically significant with respect to group 1, p < 0.05.

HaMU JlaHHbIE TOATBEPAMIM IPENNOIOKEHUE: TPU
xpoundeckor AI' B Tkann ['M HCXOmHBIN YpOBEHB
KOHEYHOTO TIPOMYKTa JIMMONEPOKCUIALIMA B BHUIE
MJIA 3HaYUMO TIPEBOCXOAMT TAKOBOW B MO3TOBOU
TKaHU HOPMOTEH3HUBHBIX KPBIC.

@DaKT «MIPUYACTHOCTH» IIOKa3aTeeil peosoruu
KpOBH K Pa3BUTHUIO TMIEPTOHMM TIOATBEPXKJIEH pe-
3yIbTaTaMi MHOTHX uccienaoBanui [4, 16—18] u mo-
Ka3aH HaMu Ha npumepe kpbic tuHuM SHR ¢ rene-
TUYECKH AeTepMuHupoBaHHOM Al. JlaHHas nuHUA
KpBIC MPU3HAHA TaKXKe YIauHOW MOJAEIBI0 CHHAPOMA
MOBBIIICHHON BSI3KOCTH KpoBH [16], KOTOpHBIM pa3Bu-
BaeTCsl BCIEICTBUE YBEIMUYEHUS I'€MaTOKPHUTA, BA3-
KOCTH IUIa3MBl M arperaliy SpUTPOLUTOB.

Bospacranne ypoBHS reMaTOKpHUTa y KPbIC THHAN
SHR MOXHO cBA3aTh C MOBBIIIEHHBIM KOJUYECTBOM
SPUTPOLIUTOB B KPOBH, KOTOPOE SBISETCS KOMIICH-
CaTOPHOW peakuuel opraHu3Ma Ha Pa3BUBAIOILYIO-
csi (B pe3ysbrate XpOHHUYECKH BBICOKHX IUdp AJl)
TUIOKCUIO M XapaKTepU3YyeTCsl YCUIEHHOH MpoayK-
LUel KOCTHBIM MO3TOM KPacHBIX KPOBSIHBIX KJETOK. B
CBOIO OUYEPEIb, TOBBIILIEHUE NTOKAa3aTeled reMaToKpH-
Ta CONPOBOXKJIAETCSI CHMKEHHUEM YPOBHA JTOCTaBKU
KHCJIOpOJa K TKaHSIM W IPUBOAUT K elle OOJbIIeMy
HapacTaHUIO TKaHeBOW rumokcuu. Ilo pesynbraTtam
HaIlIUX HCCIIECIOBAHUI ypOBEHb JTOCTaBKH KHCIIOPO-
Ja K TKaHsAM (OTHOIIEHWE TeMaTOKPHUTa K BSI3KOCTH
KpPOBH) y KPBIC TPYIIIHEI 2 OBUT 3HAYNMO HUXKE, YEM B
rpymnre 1 (tabm. 1).

[Ipy MUKpPOCKONMMYECKOM HCCIIEJOBAHUU IIperna-
paroB I'M kpsbIc rpynmsl 1 ycTaHOBIIEHO, YTO MSTKHE
MO3TOBbIE O0OJIOYKH TOHKHE, C YMEPEHHBIM COIep-
KaHWEM KOJIJIAreHOBBIX BOJIOKOH, (DOPMHPYIOIINX
HEXHBbIE (YKCHHO(DHIIBHBIE ITyYKH, CPEIH KOTOPBIX
BHU3yaIM3UPOBATIOCH HEOOIBIIOE KOIHMIECTBO (prb-
poOiracToB 1 (PUOPOIMTOB, MAIOUNCIEHHBIE TUM(O-
LUTHl U TUCTUOLUTHI. ApTepHallbHble U BEHO3HbIE
COCYZBI y JKUBOTHBIX TPYIIBI | HMEIH XOPOIIO BBI-
PaKEHHBIH TIPOCBET, BBHITOJHEHHBINH (POPMEHHBIMU
JJIEMEHTaMH KPOBH, MPEUMYIIECTBEHHO 3PUTPOIIH-
TaMH. DHJIOTEIMOLUTHI COCYA0B OBLIH YIUIOIIEHHOMH
(OpMBI ¢ HECKOJIBKO BBITSHYTHIM YMEPEHHO 0a3o-
(UIBHBIM SIPOM U PAaBHOMEPHO pacloiarajich Ha
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oxygen delivery to tissues (the ratio of hematocrit to
blood viscosity) in rats of group 2 was significantly
lower than in group 1 (Table 1).

A microscopic study of brain of group 1 rats
showed that the meninges were thin, with a mo-
derate content of collagen fibers forming tender fuch-
sinophilic bundles among which a small number of
fibroblasts and fibrocytes, small lymphocytes and
histiocytes were visualized. Arterial and venous
vessels in animals of group 1 had a well-manifested
lumen, composed by the formed elements of blood,
mainly red blood cells. The endotheliocytes of the
vessels were flattened with a slightly elongated
moderately basophilic nucleus and were evenly
located on the vascular basement membrane. In
the middle shell of the artery wall, a small number
of spindle-shaped smooth muscle cells were found,
between which thin weakly fuchsinophilic collagen
fibers were visualized. For venous vessels, a slightly
reduced tone was characteristic (Fig. 1).

In rats of group 2, thickening of the meninges
was noted due to edema and excessive development
of collagen fibers, which were grouped into fuchsi-
nophilic bundles mainly around the vessels. The
space between the fibrous structures due to accumu-
lation of edematous fluid looked enlarged, optically
empty. In the meninges, numerous fibroblasts, in-
dividual fibroblasts, lymphocytes and histiocytes
were observed. During microscopic examination of
arterial vessels of animals of group 2, the signs of
uneven spasm were found, in the areas of which a
typical accommodation of the endothelium as the
‘palisade’ and focal desquamation of cells were
determined. In SHR rats, thickening of the arte-
rial wall due to hypertrophy and hyperplasia of
smooth muscle cells and excessive development
of intermuscular collagen fibers (Fig. 2) was noted
if compared with normotensive control. The vein
wall tone was reduced, their lumens were widened
and filled with blood. In half of the observations,
the veins had the signs of erythrodiapedesis and
formation of focal perivascular hemorrhages. The
endothelial cells of the veins were partially des-
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cocyaucToit 0azanpHON MeMOpaHe. B cpemHeit 000-
JIOYKE CTEHKU apTepHil ONpenessuioch HeOOJbIIOE
KOJIMYECTBO IVIaJKOMBIIICUHBIX KJIETOK BEPETEHO-
BUJIHOM ()OPMBI, MEXKY KOTOPBIMH BHU3yaTH3HPOBa-
JIUCH TOHKHE CNa00(yKCHHOPUIEHBIE KOJUTaT€HOBBIC
BOJIOKHA. [IJIs1 BEHO3HBIX COCYJIOB XapaKTepeH He-
CKOJIBKO CHIDKEHHBIH ToHYC (pHc. 1).

YV KpBbIC IPyMITEl 2 OTMEYANIOCH YTOJIIEHHE MST-
KHX MO3TOBBIX 00OJIOUEK 3a CYET OTeKa M MU30BITOU-
HOI'0 pa3BUTUA KOJIJIAIrCHOBBLIX BOJIOKOH, KOTOPLIC
OBUIM CIPYNIUPOBaHbl B (PyKCHHO(MIBHBIC MYYKH
MIPENMYIIECTBEHHO BOKpYT cocynoB. IIpoctpancTBa
MEXJY BOJOKHUCTBIMH CTPYKTYpamu BCIICICTBHE
HAKOTUICHHS OTEYHOMN JKUIKOCTH BBITTISACTH PACIIU-
PCHHBIMHU, ONTHYECKH MyCTBIMH. B MSATKHUX MO3ro-
BBIX 000JIOUKaX BBISBISUINCH MHOTOYHCIIEHHBIE (hHO-
poOmacTel, oTAENbHBIE (UOPOIMTHI, IJTUMQPOIUTHI
U TUCTHONIMTHL [IpM MHKPOCKOITUYECKOM HCCIIe-
JIOBaHWH apTEPUAIBHBIX COCYJIOB JKUBOTHBIX TPYII-
bl 2 ObLIM OOHAPY)KEHBI MPU3HAKK HEPaBHOMEPHO
BBIPQKEHHOTO CIa3Ma, B Y4acTKax KOTOpPOTO Ompe-
JACIBIIINCh TUITMYHAsA aKKOMOJallus SQHAOTEIINS B BUIC
«4acTOKOJIa» W 04aroBas JIeCKBaMalusi KJIETOK. Y
kpbic uHd SHR 1o cpaBHEHHIO ¢ HOPMOTEH3UB-
HBIM KOHTPOJIEM OTMEYalloCh yTOJILEHHE CTEHKHU ap-
TEpUi BCJIEACTBHE TUNEPTPOPHU ¥ THIEPIUIA3UH
[JIaJIKOMBIIICUHBIX KJIETOK M U30BITOYHOTO Pa3BUTHS
MEXMBIIIEYHBIX KOJJIAT€HOBBIX BOJIOKOH (puc. 2).
ToHyC CTEHKH BEH CHMIKEH, MPOCBETHI UX pacilupe-
HBI U TIEPETOIHEHBI KPOBBIO. B monoBuHe HaOIIO-
JICHUH BEHBI MMENM TPU3HAKU J3PUTpOJAMAIeE/e3a H
(hopMHPOBaHHS 0YaroBbIX TIEPUBACKYIISIPHBIX KPOBO-
U3IUSTHUH. BHHOTGJ'II/IaJ'II)HI)Ie KJICTKHM BE€H 4YaCTHUYHO

JACCKBaAMUPOBAHBI, MPOCTpPpAaHCTBA MEXKAY OCTaBIIH-
MHCA KJIIETKaMU paClIMPCHBI.

Puc. 1. Msarkue mo3roBble 060r04KM roOfIOBHOIO MO3ra KpbIC
rpynnbl 1. Okpacka NKpodyKCMHOM Mo BaH MM30HYy.

Fig. 1. Soft cerebral membranes of brain of group 1 rats.
Picrofuchsin staining according van Gieson.
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Puc. 2. ApTepun MArkmx Mo3roBbix 060M04eEK Y KpbIC rpyn-
Mnbl 2: NapuuanbHbI cnasm ¢ pacnonoXeHWeM 3HA0TENNs B
BMAae «4yactokona» (1), rmneptpodus v runepnnasuns mag-
KOMBILLEYHbIX KMETOK (2), yMEPEHHbI MeXMbILLEYHbIN (3)
1 nepuaptepuanbHbiv (4) cknepos. Okpacka NMKpodyKeu-
HOM MO BaH M30Hy.

Fig. 2. Arteries of soft cerebral membranes of group 2 rats:
partial spasm with the endothelium location as «palisade»
(1), hypertrophy and hyperplasia of smooth muscle cells
(2), moderate intermuscular (3) and periarterial (4) sclero-
sis. Picrofuchsin staining according van Gieson.

quamated, the spaces between the remaining cells
were enlarged.

In the brain structure of the rats of control group
1 we observed six layers smoothly passing into each
other. Using the usual histological staining and the
one according Nissl we revealed single small neurons
in the first (molecular) layer. In the second (exter-
nal granular) layer, a large number of neurons were
found, among which small grain-shaped, star-shaped,
and rarely pyramidal cells were present. The third
(outer pyramidal) layer was wide, contained pyra-
midal neurons of medium and large sizes. In the
fourth (internal granular) layer, we have found the
same cells as in the second layer, i. e. small grain-
shaped, stellate and pyramidal cells nevertheless
their density was lower. In the fifth (internal pyra-
midal, ganglionic) layer, pyramidal cells of medium
and large size were observed, as well as giant pyramids.
In the sixth (polymorphic) layer the spindle-shaped
cells dominated, occasionally the small- and medium
sized pyramids were found (Fig. 3). The structure and
size of the neurons corresponded to their localiza-
tion. Nerve cells had centrally located rounded baso-
philic nuclei, which contained one and less often two
nucleoli. The cytoplasm of neurons was moderately
stained with acid dyes, while staining according to
Nissl the grains and lumps of basophilic substance
(Nissl’s substance) were visualized. The density of
neurons in the third-fifth layers of the cortex in group
1 averaged (1,473.09 + 41.46) cells/mm? (Table 2).
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B crpykrype kopel I'M KpbIC KOHTPOIBHOU
rpynmnsl 1 BH3yaaM3HpOBAIOCH LIECTh CIOEB, IUIAB-
HO Tepexosiux Apyr B Apyra. [Ipu oObraHOM TH-
CTOJIOTHYECKOM OKPAIIUBAaHUHM M OKPAIIMBAHHUU II0
Huccnro B mepBoM (MONEKYISIPHOM) CIIO€ BBISIBIISI-
JINCh MAJIOUYMCIICHHBIE MeJIKKEe HelpoHbl. Bo BTopoM
(Hapy’)KHOM 3EpHHCTOM) CJIO€ OIpPENeysiIoch OOJb-
[10€ KOJIMYECTBO HEHPOHOB, Cpely KOTOPBHIX BCTpe-
YJaJIMCh Mallble 3€pHOBHJIHBIC, 3BE3M4aThIe U pexke
nupaMuHble KJIeTKH. Tperuil (Hapy>KHbIH mHpa-
MHJIHBIN) CIOW — IIMPOKHM, COAEPKUT MUPAMHUI-
HbIE HEHpOHBI CPEAHHMX M OONBLIIMX pazMepoB. B
YEeTBEPTOM (BHYTPEHHEM 3€pHHCTOM) CJIO€, KaK H
BO BTOPOM, BHM3YaJH3UPOBAIHMCH Majble 3EPHOBHI-
HbIe, 3Be3AYaThle W THPAMUIHBIE KIETKH, OJIHAKO
IJIOTHOCTh WX ObLIa MeHbIe. B msiToM (BHYTpeHHEM
MMMPaMHATHOM, TaHTITMOHAPHOM) CIIO€ HaOIIOMAIHCh
MMpaMHATHBIE KIETKH CPETHET0 M OOJBIIOr0 pa3me-
pa, a Takke TUTaHTCKWEe MupamMuabl. B mectom (rmo-
TuMop(hHOM) ciloe TpeoOiaiany KIeTKH BepeTeHO-
BUJIHOW (HOpPMBI, M3pellka BCTPEYATUCH MUPAMHUJIBI
Majoro u cpemuero pasmepa (puc. 3). CtpoeHue u
pa3Mepbl HEMPOHOB COOTBETCTBOBAIM HX JIOKAIM3a-
uuu. HepBHbBIE KIIETKHM MUMENH LEHTPaIbHO pPacCIo-
JOXKEHHOE OKpyIioe 0a30(puiibHOE SAPO, KOTOPOE
COZIEP>KaJIO OTHO M peske [Ba aapbimka. Lluromnasma
HEHPOHOB YMEPEHHO BOCIPUHHMMAJa KHUCIBIE Kpa-
CUTENH, MPU OKpacke 1o Hucciro B Hell Bu3yann-
3UPOBAUCEH 3€pHA W TIIBIOKKM 0a30(MIHLHOTO BeIle-
ctBa (cyocranmms Huccns). [110THOCTS HEMPOHOB B
TPETbEM—IISITOM CIIOAX KOPHI o Tpymme 1 B cpennem
cocrasisiia (1473,09 + 41,46) sk3/mMm? (Tab. 2).

B xope I'M xpsic co cniontanHoii A" Bo Bcex
HaOMIONEHUSIX OOHAPYKMBAINCH YYacTKH C Hapy-
LICHUEM JIAMMHAPHOTO CTPOCHUS, YTO OOYCIIOBJICHO
HAJIMYMEM BO BCEX CJIOAX KOPBI OYaroB TaHIIMO3HO-
KJIETOYHBIX Pa3peKeHUH M 3alyCTEHUH ¢ HepaBHO-
MEpPHO BBIPAKCHHBIM CHW)KEHHEM IIJIOTHOCTH HEH-
poroB. IlomoOHbIe M3MeHEHHs 3a()UKCUPOBAHBI U B
MTOJIKOPKOBBIX CTPYKTypax. Hapsay c HeiipoHamun
OOBIYHOTO CTPOCHUS BO BCEX CIIOAX KOPBI M TIOAKOP-
KOBBIX 00pa3oBaHWi, B OTIMYHE OT HOPMOTEH3HB-

Tabnuua 2. [NokasaTenu KoMneHcaTopHbIX npoueccos B 'M kpbic rpynn 1 un 2
Tabnuua 2. Indices of compensatory processes in brain of rats of groups 1 and 2

Puc. 3. JlamnHapHoe ctpoeHue kopbl 'M kpbic rpynnbl 1.
Okpacka TonynanHOBbIM CUHUM Mo Huccenio.

Fig. 3. Laminar structure of brain cortex of group 1 rats.
Staining with toluidine blue according to Nissl.

In the brain cortex of the rats with spontaneous
hypertension in all the observations the sites with the
disordered laminar structure were found, that was
stipulated with the presence in all the cortical layers
of the foci of ganglion cell thinning and desola-
tion with unevenly pronounced decrease in neuronal
density. Similar changes have been observed in sub-
cortical structures. Unlike normotensive animals in
all the layers of the cortex and subcor-tical structures
we have found in addition to the neurons with nor-
mal structure the individual cells or groups of cells
with ischemic changes (reduced in size, with a
triangular or an elongated body shape, small, ec-
centrically located nuclei, homogeneous hyperchro-
mic cytoplasm, wherein the Nissl substance was
not determined). We have found numerous ‘sha-
dow’ cells with a pale colored homogeneous cyto-
plasm, not contoured cell and nuclear membranes,
sometimes with slightly shaping up very pale colored
nucleolus. Some of them had the signs of neuro-
nophagy (Fig. 4). The density of neurons in the
third and fifth layers of the cortex in group 2 was
(1,116.15 + 41.97) cells/ mm?,
that was significantly lower
compared with normotensive
rats (p < 0.05) (Table. 2).

MAOTHOCTS, 9K3/MM? Neuropyle in the control
Density of, ex/mm? . .

- HelipornuansHbiii group sections was fine-grained,

pynna VHAEKC DYHKLMOHMPYOLLMX d 1 Ol d d li ¢
Group Neuroglia| index HeﬁpOHOB rmmounToB Kanunnapos an pa c. 1g0 cn rog locy €S
neurones glyocytes functioning were numerous diﬁ‘usely loca-

capillaries di h ’ £ th

1 0,85 + 0,02 1473,09 + 41,46 1253,43 + 45,33 228,81 = 9,61 ted 1n the gray matter of the
cortex and subcortical structures,
2 1,48 + 0,04* 1116,15 + 41,97* 1655,68 + 52,26* 170,23 + 7,01* contained a large round baso-

MpumeyvaHue: * — pa3nmumsa CTaTUCTUYECKM 3HAYUMbI OTHOCUTENBHO rpynnbl 1, p < 0,05.
Note: * — differences are statistically significant with respect to group 1, p < 0.05.
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philic nucleus. Around some
neurons, one or two (rarely

231

*



HBIX JKUBOTHBIX, OOHAPYKUBAJIUCh OT/IEJIBHBIC KIICT-
KH WIHA TPYIIBI KIETOK C MIIEMHUYECKUMH U3MEHE-
HUsMU (YMEHBIIICHHBIE B pa3Mepax, ¢ TPEeyrojabHON
WM BBITAHYTOH (OpPMOM Tema, MEJIKUM DKCICH-
TPUYECKH PACIIONIOKEHHBIM SAPOM, TOMOTEHHOWM,
TUIIEPXPOMHOM IMTOIIA3MOM, B KOTOPOW HE orpe-
nmemsutack cyOcrtanmus Hwuccns). Busyanmsuposa-
JIUCh MHOTOYHUCIICHHBIC KIIETKH-CTEHW» C OJIEIHO
OKpAalllCHHON TOMOI'€HHOM LIUTOIUIA3MOMW, HE KOHTY-
pUpyoLIelcsi KJISTOYHOW M sSIepHOH MeMOpaHaMu,
WHOTAAa CcO cllabo HameyarolmuMcs OYeHb OJIeIHO
OKpAIICHHBIM SIIPBIIIKOM. Y YacTH U3 HUX OTMeya-
Jich siBieHus HeripoHodaruu (puc. 4). IInmoTHOCTD
HEHPOHOB B TPETHEM—IIATOM CIIOSIX KOPBI B rpyrmme 2
cocrasismia (1116,15 £ 41,97) sx3/MM?, 9TO 3HAYUMO
HUKE TI0 CPaBHEHHWIO C COOTBETCTBYIOIIMM TOKa3a-
TeJeM y HOpMOTEH3UBHBIX KpbIC (p < 0,05) (Tadm. 2).

Heiliponwip Ha MHKpoIpenapax TIpyIIbl KOHT-
pOJIT  MENKO3EPHUCTBIA, Onemubrid. OIuromeHmpo-
TJTHOIUTHI OBLITM MHOTOYHCIICHHEI, T dy3HO pacmo-
JIAraJvch B CEPOM BEIIECTBE KOPHI U MOJAKOPKOBBIX
CTPYKTYP, COAEPIKAIN KPYITHOE Kpyrioe 0a30(uiib-
HOE sApo. Bokpyr OoTAeNbHBIX HEMPOHOB BU3yalu-
3UPOBAINCH OAWH—IBAa (PEXKe TPH) OJIMIOAEHAPO-
rvonuTa (caremmuTo3). B GenoMm BemiecTBe 0auro-
JICH/IPOTJIMOIUTHl PACIIONATaIUCh B BUJAC IEMOYCK
U3 TPEX—IIeCTH KIIETOK, KOTOPBIE JIeKAIH MEKIY
OJTHOPOIHOTO BUJA MyYKaMU MUEITHHOBBIX BOJIOKOH.
ACTpOIIMTEI ceporo M OeJoro BelIecTBa MENKHE, B
OCHOBHOM BO3JI€ CTEHKH COCYZIOB, COAEPIKAIN KPYTI-
HOoe OazodmibHOE Ampo (pHC. 5). MHUKPOTTTHOIHUTHI
MEJIKHE, B KOpe W IMOJKOPKOBBIX CTPYKTypax Majo-
YHCJICHHBI, HECKOJBKO Yalle BCTPEYanch B OEloM
BerniecTBe. [IT0THOCTB KIIETOK HEWPOTIINHU B TPEThEM—
ISITOM CJOSIX KOpBI MO Tpynre | B cperHeM cocTaB-
nsma (1253,43 + 45,33) sx3/mMm?. 3HaueHHe HEHpPO-
DIMAJIBHOrO MHAeKkca coorBeTcTBOoBaio 0,85 + 0,02
(tabm. 2).

B menkozepHucToM OnegHOM HeHpormie KOpbl
I'M kpeic nuann SHR HaOmronmanock nuddysHoe
YBEIMYEHHE TUIOTHOCTH TIHONIUTOB € (hOPMHpPOBa-
HHEM NEePUBACKYISPHBIX 0YaroB Mponudepanun
TUIEepTPOPUPOBAHHBIX ACTPOIUTOB B JIOKyCax TaH-
[JIMO3HOKJIETOYHBIX Pa3peXEHUN WU 3allyCTEHUH
(puc. 6). B monkopkoBbIX 00pa3oBaHUSIX MO JIICH-
MO JKeTyIOYKOB MMEJla MECTO OuaroBas MpoJIv-
(depanust aMeOOMAHBIX MEJIKHX acTPOLUTOB. MHO-
TOYUCIICHHBIE OJHMTONEHAPONIMOLUTEl KOPhI BU3ya-
JIN3UPOBAIMCH BOJIM3U HEHPOHOB, BOKPYT HEPBHBIX
KIIETOK C BBIPOKCHHBIMHU JIETCHEPATUBHBIMU H3ME-
HEHUSIMH OTMedajach Nponudepanus OJUTOICH/-
POTIIMONIUTOB (CaTEIUINTO3), KOJWYECTBO CATEILIH-
TOB JIOCTHTAJIO YETHIpeX—TIIiTi. B OenoM BemiecTBe
ObTM  COPMUPOBAHBI IIETIOYKH W3 TPEX—BOCHMH
OJIUTOJICHIPOIIUTOB. [IJOTHOCTH KIIETOK HEHpOIUKU
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Puc. 4. [lereHepaTvBHblE N3MEHEHNS HEMPOHOB (CTPENKN)
raHrmmoHapHoro cnosi kopbl M kpbic rpynnel 2. Okpacka
TONYWAMHOBLIM CUHMM No Huccnto.

Fig. 4. Degenerative changes in neurons (arrows) of
ganglionic layer of brain of group 2 rats. Staining with
toluidine blue according to Nissl.

three) oligodendrogliocytes (satellite) were visua-
lized. In white matter, oligodendrogliocytes were
arranged as chains of three to six cells that were lo-
cated between homogeneous bundles of myelin fi-
bers. The gray and white matter astrocytes were
small, mainly near the vessel wall, and contained a
large basophilic nucleus (Fig. 5). Microglial cells
were small, in the cortex and subcortical structures
were few, more often found in white matter. The den-
sity of neuroglia cells in the third-fifth layer of the

Puc. 5. MaHrmuoHapHbii cnow kopbl M Kpbic rpynnbl 1.
MraHTckve nupamugHble Knetku (1); KNeTkn Hempornuu:
onurogeHgpornuounTsl (2), actpoumntsl (3). Okpacka Tony-
MAMHOBBLIM CMHMM Mo Huccnto.

Fig. 5. Ganglionic layer of brain cortex of group 1 rats. Giant
pyramidal cells (1); cells of neuroglia: oligodendrogliocytes
(2), astrocytes (3). Staining with toluidine blue according
to Nissl.
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Puc. 6. Oyarn raHrmMo3HOKNETOYHbIX 3anyCTeHU C ova-
roson nponudepaunen actpountoB (1); rpynnbl KNeTok-
«TeHen» B kope 'M kpblic rpynnbl 2. OKpacka remaToKCUnu-
HOM 1 303MHOM.

Fig. 6. Foci of ganglionic cell desolations with focal pro-
liferation of astrocytes (1); group of «ghosts» cells in brain
cortex of group 2 rats. Staining with hematoxylin and
eosin.

B TPETHEM—IIATOM CIIOSIX KOPBI B CPEAHEM B JTAaHHOM
rpynne SHR cocrasnsia (1655,68 + 52,26) sx3/Mmm?,
3HaUCHHE HEHPOIIHAILHOTO HMHICKCAa COOTBETCTBO-
Bano (1,48 £+ 0,04), 4TO 3HAYNMO TPEBHIMIAIO aHAIIO-
THYHBIC TTOKA3aTeld Y HOPMOTEH3UBHBIX JKHBOTHBIX
(p <0,05) (Tabm. 2).

IIpocBeTsl BHYTpUMO3roBbiX aprepuil I'M kpsic
rpynmbl 1 XOpOIIo BBIP@XEHBI, BEH — HECKOIBKO
pacIIMpeHbl, COAepkKald YMEPEHHOE KOIHYECTBO
(OpMEHHBIX DIIEMEHTOB KPOBH, IPEUMYIIECTBEH-
HO JPUTPOIUTOB. DHAOTETHUOLUTHI COCYI0B HUMENU
YIUIOIIEHHYIO (hopMy ¢ 0a30(DUIBHBIM SIPOM U Ciia-
00 so3uHOdMIBHON nuTOrIazmMoi. Ha cocymucroii
0a3abHOI MeMOpaHe PHIO0TEIHANILHBIC KICTKH pac-
OJIaralTuCh PABHOMEPHO, OBLITH OPUEHTHPOBAHKI TO-
PHU30HTAIILHO, B KAIMWJUIAPAX TECHO MPHIIETalid IpyT
K 1pyry. B cpeaneii 00o104Ke apTepHii BHISBIISIOCH
YMEpPEHHOE KOJIUYECTBO TIIIaKOMBIIIEYHBIX KIETOK
BEpETCHOBUAHON (OPMBI ¢ 0a30(HIBHBIM SIPOM,
MEX/Ty HIMH OTIPENEISIIOCH HEOOIBIIOE KOINIECTBO
TOHKUX YMEPEHHO QYKCHHOMDUIBHBIX KOJJIATCHOBBIX
BOJIOKOH.

Bo BHYTpPHMO3TOBBIX apTepusix W apTepuoiax
KPBIC TPYMITBI 2 ONPEACISIINCh YYaCTKU Maplualib-
HOIO clia3Ma ¢ TUIUYHOW aKKOMOJALUMUEN 3HAO0TEIU-
OIIMUTOB, HEPABHOMEPHO BBIPAXKEHHBIM MPOCBETOM U
CHIDKEHHBIM KpoBeHarnonHeHueM. CTeHKU apTepuit
HEPAaBHOMEPHO YTOJIICHBI BCJIEACTBHE THUIEpILIa-
3WH ¥ THIEPTPOPUH TIAJKUX MHUOLHUTOB C yMEPEH-
HBIM Pa3BUTHEM MEXMBIIIEYHBIX KOJIATEHOBBIX BO-
JIOKOH, HEKOTOPBIE MEIIKHE apTepHH W apTepUOIIBI
MMeNTH TpU3HAKW THaTWHO3a CTeHKH. llepmBacky-
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cortex in group 1 averaged (1,253.43 + 45.33) cells/
mm?. The neuroglial index value made (0.85 = 0.02)
(Table 2).

In the fine-grained pale neuropile of the brain
cortex of SHR rats a diffuse increase in the den-
sity of gliocytes was observed with the for-
med perivascular foci of the proliferation of
hypertrophied astrocytes at the loci of ganglion
cell rarefactions and desolation (Fig. 6). In the
subcortical formations under the ependyma of
the ventricles, focal proliferation of amoeboid
small astrocytes occurred. Numerous oligoden-
drogliocytes of the cortex were visualized near
the neurons, proliferation of oligodendroglio-
cytes (satellites) was noted around the nerve
cells with pronounced degenerative changes, the
number of satellites reached four to five. In white
matter, chains of three to eight oligodendrocytes
were formed. The density of neuroglia cells in
the third to fifth layers of the cortex in average
in this SHR group was (1,655.68 + 52.26) cells/
mm?, the value of the neuroglial index was (1.48 +
0.04), which significantly exceeded the similar
parameters in normotensive animals (p < 0.05)
(Table 2).

The lumens of intracerebral arteries of the brain
of group 1 rats were well pronounced, the veins
were slightly enlarged, they contained a moderate
amount of the formed elements of blood, mainly the
red blood cells. The vascular endotheliocytes had
a flattened shape with a basophilic nucleus and a
weakly eosinophilic cytoplasm. On the vascular ba-
sement membrane, the endothelial cells were even-
ly located, oriented horizontally, and closely adhe-
red to each other in the capillaries. In the middle
shell of the arteries, a moderate number of spindle-
shaped smooth muscle cells with a basophilic nucleus
were observed and a small number of thin, mode-
rately fuchsinophilic collagen fibers were found
between them.

In the intracerebral arteries and arterioles of
group 2 rats, the sites of partial spasm with typi-
cal accommodation of endotheliocytes, unevenly ex-
pressed lumen and reduced blood filling were de-
termined. The walls of the arteries were unevenly
thickened because of hyperplasia and hypertrophy
of smooth myocytes with a moderate development
of intermuscular collagen fibers, some small arteries
and arterioles showed the signs of wall hyalinosis.
The perivascular spaces were enlarged, optically
empty. The veins were characterized by a decrease
in the tone of the wall, expanding, excessive blood
filling. The endotheliocytes lining the venous ves-
sels and capillaries were flattened, with an elongated
basophilic nucleus and a moderately eosinophilic
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Puc. 7. Cexve menkoo4aroBble KPOBOM3MNUSHWSA B Moa-
KopkoBOoM 06pasoBaHun M (cTpenku) kpbic rpynnbl 2. Ok-
packa nMMKpoyKCUHOM Mo BaH M30HY.

Fig. 7. Fresh small-focal hemorrhages in subcortical for-
mation of brain (arrows) of group 2 rats. Picrofuchsin
staining by van Gieson.

JIIpHBIE TPOCTPAHCTBA PACHIMPEHBI, OMTUYECKHU ITy-
cTeie. J{7s BeH XapakTepHbI CHIDKEHHE TOHYCa CTCH-
KH, PacTSIHYTOCTh, M30BITOYHOE KPOBEHAIIOIHEHUE.
DHIIOTETNOINTHI, BBICTUJIAIONINE BCHO3HBIC COCY/IBI
U KanwuisIpbl, ObUTH YIUIONIEHHONH (POPMBI C BBITSI-
HYTBIM 0a30()MJIBHBIM SIPOM U YMEPEHHO 303UHO-
(unpHON 1HTOILIA3MOM. OTMEUanHuch pa3o0IIeHUe
MPOCTPAHCTB MEXAY SHAOTEIUOLUTAMU M O04aroBas
JECKBaMaIys MocieAHnX. YacTh KalmmuisipoB ObLIa
C XOpOIIO BBIPQXKEHHBIMU 3aIlIOJHEHHBIMH KPOBBIO
MIPOCBETaMH, YacTh — B CHABIIEMCS COCTOSIHHHA W
CITabopa3IMIUMBIMHA TIPOCBETaMH, HEKOTOpbHIE Ka-
MAULIPEl TATATHPOBAHBI C MpU3HAKamu cTasa. [Lior-
HOCTh (DYHKIIMOHUPYIONNX KAMIIISIPOB B TPyIIIE 2
B cpemHemM coctapisina (170,23 + 7,01) ax3/mMm?, 9T0
3HAYUMO HIDKE TI0KA3aTelsl Y HOPMOTEH3UBHBIX KPBIC
(» <0,05) (Tabm. 2).

Y JKMBOTHBIX HOPMOTEH3UBHOTO KOHTPOJSI BCE
n3ydaeMbie CTPYKTypbl I'M Obutu 0€3 04aroBbIX H3-
MEHEHHUN. Y CHOHTAHHO THIEPTEH3UBHBIX KPBIC JIU-
Huu SHR B 40% HaOmoeHni 0TMEYaIMCh MPU3HAKU
IJ1a3MaTHYEeCKOTO MPOMUTHIBAHUS U (PHOPHHOMIHO-
rO HEeKpo3a CTEHKH apTepuil ¢ 0O0pa3oBaHHWEM IIpe-
AMYIIICCTBEHHO B 00JIACTH TIOAKOPKOBBIX 00pazoBa-
HUH ¥ OEJIOTo BEUIeCTBa JUAIEEe3HBIX M MEJIKooYa-
TOBBIX KpoBoM3NnusHui (puc. 7), B 30% HaOmroneHui
B KOpPE M MOJAKOPKOBBIX CTPYKTYypax — MEIKHE HIIe-
MUYecKue UH(APKTHI, NHOTJIA C TIPU3HAKAMU OpraHu-
3anuu (puc. 8).

Takum 00pa3om, Ha IPUMEPE MUKPOCKOITNYECKO-
ro uccnenosanus Tkanu ['M kpsic muann SHR ¢ re-
HETUYECKU JAeTepMuHupoBaHHoON Al mokazaHo, 4to
cToiikoe moBbIieHue A/l mpuBoauT K runepTpodhun
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Puc. 8. OpraHusylolieecss KpoBOU3NUsiHUE C Makpodba-

ranbHOW peakumen B nogkopkoson obnactu MM kpeic rpyn-
nbl 2. Okpacka NMKPOdYKCMHOM Mo BaH [M30HY.

Fig. 8. Forming hemorrhage with macrophagal reaction in
subcortical area of the brain of group 2 rats. Picrofuchsin
staining by van Gieson.

cytoplasm. Separation of spaces between endothe-
liocytes and focal desquamation of the latter we-
re noted. Part of the capillaries had well-marked
blood-filled lumens, another part was in a collapsed
state and had poorly discernible lumens, some ca-
pillaries were dilated and had the signs of stasis.
The density of functioning capillaries in group 2 was
in average (170.23 + 7.01) cells/mm?, which was
significantly lower than that in normotensive rats
(» <0.05) (Table 2).

In the animals of normotensive control, all brain
structures studied were without focal changes. In
spontaneously hypertensive SHR rats 40% of the ob-
servations showed the signs of plasma impreg-
nation and fibrinoid necrosis of the arterial wall
with formation mainly in the subcortical formations
and white matter of diapedesis and small-focal
hemorrhages (Fig.7), in 30% of observations in
the cortex and subcortical structures there were
small ischemic infarctions, sometimes with signs of
organization (Fig. 8).

Thus, a microscopic study of the brain tissue
of SHR rats with genetically determined hyper-
tension allowed to show that a persistent in-
crease in blood pressure led to hypertrophy of
the middle (muscular) layer and moderate inter-
muscular sclerosis of the artery walls; morphofunc-
tional changes in the intracerebral arteries, arte-
rioles and veins; pronounced decrease in the density
of neurons; the appearance of foci of the brain
edema with the pathologically altered structu-
re of the vessels, which could be regarded as
a manifestation of a breakdown in the autoregula-
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cpenHel (MBIIIEYHOM) 000IOYKH U YMEPESHHOMY MEXK-
MBIIIIEYHOMY CKIIEPO3y CTEHOK aprepwuii; Mopdo-
(hyHKIIMOHAIIbHBIE M3MEHEHHUSI BHYTPUMO3TOBBIX ap-
TEpHid, apTepuoi U BEH; BBIPAKEHHOMY CHW)XEHHUIO
IJIOTHOCTH HEUPOHOB; MOSBICHUIO 04aroB otexka ['M
C MaTOJIOTUYECKH U3MEHEHHOU CTPYKTYPOU COCY/IOB,
YTO MOXKET OBITh PACIEHEHO KaK IMPOSBICHHUE CPbI-
Ba ayTOPETYISIIIMI MO3TOBOTO KPOBOTOKA M IPU3HAK
Pa3BUTHS COCYAUCTON IHIIEanIonaTuy.

BriBoaBI

1. Mopdonoruueckas xaptuHa I'M Oenbix Oec-
MOPOAHBIX KPBIC U3 00JIaCTH MPELEHTPaIbHON N3BU-
JIUHBI, CTENEHb BBIPAKEHHOCTH THCTOXMMUYECKUX
peaxkumii, pe3ynpraTtsl MOP(HOMETPUYECKOro HCCIle-
noBanus U npoueccoB IIOJI B TkaHu Mo3ra, a Tak-
ke mokazarenau AJl 1 peosoruu KpoBH MOJITBEPIUIN
IIPaBUIBHOCTb BBIOOpPA ITUX KMBOTHBIX B KaueCTBE
HOPMOTEH3WBHOTO KOHTPOJISL.

2. BrisBiennsie Mopho(dyHKIIMOHAIBHBIE W3-
MEHEHHsI apXUTEKTOHMKHU cocyaucToro pycia I'M y
kpeic muaM SHR u nerenepatuBHO-IUCTpOdUUe-
CKHE MOpaXeHNs TKaHU MO3Ta SIBJIIOTCS CIIEACTBUEM
XPOHUUYECKH BBICOKOTO AJl, MOBBIIIEHHON BSI3KOCTH
KpOBH, CHW)KEHHUS YPOBHS JOCTAaBKH KHCIIOpOJa K
TKaHsIM U nHTeHcudukanuu npoueccos [10JI u npu-
BOJT K Pa3BUTHUIO U IPOTPECCUPOBAHUIO COCYANCTOM
SHIIepaNonaThy.

3. Wzyuaemble HamMu Kpbickl uHUH SHR MoryT
HCIIOJIb30BAThCS KAaK a/leKBaTHAsI MOJEIb JTUCLUPKY-
JIATOPHOH 3HIIE(aTONaTHH.
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tion of cerebral blood flow and the development of
vascular encephalopathy.

Conclusions

1. Morphological picture of brain of white outbred
rats observed in the precentral gyrus area, severity
of histochemical reactions, results of morphomet-
ric research and LPO processes in brain tissue, and
blood pressure and blood rheology indices confir-
med the correct choice of these animals as normo-
tensive control.

2. The revealed morphofunctional changes in ar-
chitectonics of vascular bed of SHR rat brain and
degenerative-dystrophic lesions of brain tissue were
a consequence of chronically high blood pressure,
increased blood viscosity, a decrease in the level
of oxygen delivery to tissues and intensification of
LPO processes led to the development and progres-
sion of vascular encephalopathy.

3. SHR rats studied by us can be used as an
adequate model of dyscirculatory encephalopathy.
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