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YHUKalbHasg OpUPOJHAS aJalTalys TEIUIOKPOBHBIX,
CE30HHasI CIITYKA, OCYIIECTBISIETCS 33 CUET PETyIATOPHBIX
MEXaHU3MOB, (YHKIMOHUPYIOIIUX U Y HETHOSPHUPYFOIINX
XKHUBOTHBIX. K TakuM cucTeMaM LEHTPabHON PETyIsun
OTHOCHUTCS remarodHuedannieckuii 6apbep (I'9b6), koTopsIit
ClIe[lyeT pacCMaTpHUBaTh KaK KOMILIEKC (PPaKkTaIoNnogo0HbIX
CTPYKTYP, Xa0TUYHOCTh MX ()YHKIIMOHUPOBAHHUS YCUIINBALCT-
CsI IPH KBa3UIMKIIMYECKUX PSKUMaX aKKIMMAIIUH, 9TO OTIpe-
JersieT n30BITOUHYI0 pOOaCTHOCTH LIGHTPOB TEPMOPETYJIsi-
LM KaK CTPATETHIO aalTaIiu.

[Tpu 06paboTKe AaHHBIX ANEKTPOHHOH U KOH(OKATBHON
MHKPOCKOIIMY MO3T'a XOMSKOB M KPBIC ITOACYUTHIBAIN (hpaK-
TaJBHYIO pa3MepHOCTH (D) KaKk TaHTeHC yITIa HaKJIOHA Ipa-
¢uka ngorapupMHUIECKON 3aBUCUMOCTHU IIJIOLIAU THEpe-
1a/I0B IPKOCTH H300pa’KeHUH OT CTOPOHBI KBAApara, KOTo-
PBIi ee OrpaHNYHBACT.

®opcupoBanHas akkiauMmanusa (PA) mpoBoamiIack Ha
TIPOTSHKEHUH 6 HEZIeIb Iy TeM 00/ TyBaHNs! JKUBOTHBIX (6 OTHO-
CEKYHJIHBIX BO3ACHCTBUI B MUHYTY ) XOJIOHBIM BO3TyXOM
(10°C) mo 15 MuH B Havyae Kak10To U3 9 THEBHBIX YaCOB U
HEMPEPHIBHO B MOcheAyomue 15 4 B cinydyaitHOM pexume
(412 BozaeticTBuid 1o 5S—60 MHH), TPH STOM XOMSIKH BITa1aJTH
B HEXapaKTEPHYIO AJIS HUX CISTYKY JeTOM. DTa METOIUKa
Morya OBl CITy>)KUTh OCHOBOHW JUIsl MOAEH 3cTHBAMH (J),
ecyii OBl OBIIM OIIpeNeeHbl CTPYKTYPHBIE OCOOCHHOCTH
I'Db manHOTO TOpIHOHOTO cocTosHUS u rudepHanuu (1),
YTO U SIBUJIOCH I1€JIbIO PAOOTHI.

Ha nayanpHbIx sTamax GA yBennumBaeTcs CTEIeHb Xao-
TUYHOCTH MHKPOTE€MOIMPKYJIAINHA. bro- 1 3nekTpoHHAs
MHUKPOCKOIIHS BBISBISICT BOKPYT SPUTPOLHUTOB U MHUKPO-
BUJLICH HI0TENNONKUTOB (hpaKkTaibHbIH apeon (D~1,7), He
XapakTepHbii 1714 I, Ho Tunmansil 1t O. [Ipu I v B MeHbIei
CTETICHH IIPH D UMEIOTCS OUEBUIHBIC TPU3HAKH PEIYKIIUU
(D~1,2) sneMeHTOB AEHAPUTHOTO JpeBa, TPOUCXOANT (ppar-
MEHTaIMs CHHaNTH4YecKuXx 0yToHoB. [Tpu 3 y GonbimHcTBa
HEHPOHOB COXPAHSIOTCS (QpaKTalbHBIE 0COOCHHOCTH
CTPYKTYPHBIX BO3MYIIICHUH TOBEPXHOCTH, XapaKTEPHBIE IS
akTuBHOTO coctostHus (D~1,4), 1 ciocoOHOCTh K POCTY
mmnukoB. [Tocne @A u 1-2 6ayToB D B CHHANITHYECKOM
armapare y ~25% cunarncos (ripu I' —y 10%) gopmupyercs
IIMIIMKOBBIN anmapar, COCTOSLIUI U3 LUCTEPH C pa3HbIMU
sHadeHussMU D (ipu I' D mipe- ¥ mocTCHHAIICAa OTHHAKOBO
~1,3), 4TO MOXXET ABUTHCS KOPPEJITOM BET€TaTUBHOM aMsi-
. [Ipr @A «CHHXPOHHU3UPYETCS TEOMETPHS FHAOTEIHO-
LIUTOB M CHHAIICOB, YBEIINYUBAETCS TPAHCIIUTO3 U YPOBCHb
nponuuaemoctsb ['Ob 17151 HelipomMe 1naTopoB U, BO3MOXKHO,
TOPMOHOB CIITYKH. DTH CTPYKTYPbI IPHOOPETAIOT OAUHAKO-
BYIO pa3MepHOCTS (~1,7 v ~1,3) ipy CHIDKEHUH PE3UCTEHT-
HocTH ['Ob K anle THIIXOTMHY WITH HOpaIpEHATUHY COOTBETCT-
BeHHO. [Ipu " 0OTCYTCTBYIOT MMHOIIMTO3 M aKTHBHBIE TIEPH-
LUTHI, Kak Ipu DA 1 D, HO aKTUBHPYIOTCS ITepeKaIIUIIPHBIC
Makpodaru.

Takum o6pazom, D MOKET ObITh BAXKHBIM ITapaMETPOM
(YHKIMOHATHHOH TeoMeTpur Mo3ra, a @A — 0CHOBOI ep-
BBIX MOJIEJIEH SCTUBALIUY.
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Unique natural adaptation of homoiothermic, seasonal
hibernation, is accomplished by regulatory mechanisms
functioning in non-hibernating animals. To these systems
of central regulation the blood-brain barrier (BBB) is referred,
which should be considered as a complex of fractal-like
structures, their functioning randomness increases at quasi-
cyclic regimens of acclimation, which determines excessive
M-estimator of thermoregulation center as an adaptation
strategy.

When processing the data of electron and confocal mic-
roscopy of rats’ and hamsters’ brain there was calculated
fractal dimension (D) as the slop ratio of the logarithmic de-
pendence diagram of the area of leaps in image brightness
vs. the size of the square, limiting it.

Forced acclimation (FA) was performed for 6 weeks by
blowing the animals (6-second actions per min) with cold
air (10°C) for 15 minutes at the beginning of each of the nine
day hours and continuously in following 15 hrs in a random
mode (4-12 impacts by 5-60 min), herewith the hamsters
fell into uncharacteristic for them hibernation in summer.
This method could serve as the base for estivation (E) model
if there would be determined the structural features of the
BBB for this torpid state and hibernation (H), which was
the purpose of the work.

At initial stages of FA the degree of randomness of mic-
rohemocirculation increases. Bio- and electron microscopy
reveals around red blood cells and endothelial microvilli
the fractal areola (D ~ 1,7), not characteristic for H, but typical
for E. At H and in less extent at E there are evident signs of
reduction (D ~ 1,2) of dendritic tree elements, the fragmen-
tation of synaptic buds occurs. At E in most neurons the
fractal features of structural surface disturbances have
remained, which are characteristic for an active state (D ~
1,4), and the ability of spines growth as well. After FA and
1-2 bouts E in synapsis apparatus at ~ 25% synapses (at
H — 10%) there is formed spinulose apparatus consisting of
cisterns with different values of D (at H the dimension of D
of pre- and postsinapse is similar ~1.3), that may be a corre-
late of vegetative memory. At FA geometry of endothelial
cells and synapses is ‘synchronized’, transcytosis and BBB
permeability rate to neurotransmitters and likely hibernation
hormones increase. These structures gain the same dimen-
sion (~1.7 and ~1.3) with a decrease in BBB resistance to
acetylcholine or norepinephrine, respectively. At H there
are no pinocytosis and active pericytes both at FA and E,
but perecapillary macrophages are activated.

Thus, D may be an important parameter of brain func-
tional geometry, and FA can be the basis of the first models
of estivation.
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