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Lenp paboTHl — ONPEIETUTh BO3PACTHBIE OCOOCHHOCTH
(GYHKIMOHAIBHON apXUTEKTOHUKH TOJIOBHOTO Mo3ra 4-, 6-
U 24-MeCAYHBIX KpbIC NPU NEPUOJUYECKOM OXJIaXKACHUU
(ITO) Hm3kumu nonoxurtenbusiMu (10°C) (10 I1O) u
oTpunarenbHeiMu Temrneparypamu (—120°C) (=120 I10).
®pakraibHyI0 MOPHOMETPUIO JIEKTPOHHO-MUKPOCKO-
NHUYECKUX M300pakeHui, BUIeOpsIga NPUKU3HCHHON
MHUKPOCKONIMUM MHUKPOLUHUPKYIATOPHOTO pycia Mo3Tra
MIPOBOJIMIIN IO CHEIUATbHON KOMIIBIOTEPHOH Mporpamme
OPAM.

Pacuér pasmepnoctu D npenapaTtoB runoranamyca 4- u
6-MeCSYHBIX KpBIC MOKAa3ald, YTO B IIUPOKOM MaciuTabe
BennuuH (yBemmueHue 100-100000) reomeTpust Mo3ra UMeeT
¢dbpakTanbHble CBOHCTBA C MEPCUCTCHTHHIM YPOBHEM
xaotnyHocTH (D~1,1). Pa3MepHOCTh cTaperouero rumo-
Tajgamyca 0nu3ka K 3BkinaoBoi (D~1,01) u xapakTepusyer
HHU3KYIO JIAaOUIBHOCTh CTPYKTYPHO-(QYHKIIHOHATbHBIX
cucTteM Mo3ra 24-MecsuHbIX Kpbic. M3MeHenus addepe-
HTHBIX BXOZOB TE€PMOKOMIIETEHTHBIX HEHPOHOB T'HIIOTA-
namyca rpu 10 [1O npuBoIUT K OJHOTHUITHBIM HEMEIEHHBIM
MOpGODYHKINOHAIBHBIM MepecTpoiikaMm. XaoTHYHOCTD
00IIel apXUTEeKTOHUKHU THIoTanamyca (IOoJyTOHKUE CPEe3bl)
y 4- u 6-mecstaabIX Kpbic (D~1,3) u y 24-MecsSIHBIX KPBIC
(D~1,1) moBsImaercs, 0CTaBasCh B MEPCUCTEHTHO 00J1aCTH.
O¢ddexT coxpaHsercs kak MUHUMYM 2 Hezend. Takou ke
croiikuii addext Habmonancs u nocie 9 ceancos —120 I10,
YTO MOXKHO DacCI€HMBaTh KaK yCKOPEHHYIO aJalTalHio.
Crnenyer 3aMeTHTBb, 4TO Y 4-MecsiuHbIX KpbIc nocie —120 10
3HaueHue D moBeimanock n0 1,4, T.e. HE BBIXOJHUT M3
NEPCUCTEHTHOW 00JIaCTH, HO MPUOIMIKACTCS, HA HAIIl B3IA,
K omacHoOu ‘“30He OpoyHOBckoro nmBmkeHus” (D=1,5).

Jnsa onpenenenust D BakHa reoMeTpus KanWUISPHOTO
pycna. OTcnexuBasl B MOACIBHBIX KCIEPHUMEHTAX in vivo
neiicteue HopaapeHanuHa (HA) Ha MUKPOTeMOIMPKYIISALMIO
B MO3Te, MBI OOHApYXHUIIK U3MEHEHHE (QpaKTalbHBIX
XapaKTepHUCTUK HE TOJBKO aHTMOAPXUTEKTOHHMKH, HO U
remonuHamuku (D=1,1 B HOpMme, D=1,2 mocie BBeaeHHs
HA). Ilo coBpeMeHHBIM IpeACcTaBIeHUSAM (HOPMHPOBAHUE
MOp(HODUZNOITOTHIECKHX (PPAKTAIOB B CEPIEUHO-COCYIUC-
TOH CHCTeMe — NMPHU3HAK HAIEKHOTO (HYHKIMOHHUPOBAHUS.
BenenctBue cBoeil n3ObBITOYHONW HeperyasipHOCTH (pak-
TaJIbHBIE CTPYKTYPHI ABISIIOTCA POOACTHBIMHM CUCTEMaMH U
XOpOIIO MPOTHUBOCTOAT MOBPEXACHUAM. OTHACTU MO3TOMY
00Hapy)XCHHYI0O HaMU (QpakTadbHYI0 THHAMHKY MHKPO-
HUPKYISIUA MOXKHO CUMTATh Ba)KHOM COCTaBHOI 4acThio
00Imero aJanTallMOHHOTO CHHAPOMA IPHU XOJOIOBOM
cTpecce.

Takum 00pa3oM, Mbl CYMTAEM NE€PCIIEKTUBHBIM HCIIOJb-
30BaHuE (PPAKTAIBHOTO MOAXOAA M BBISICHEHUS TOHKHUX
MEXaHU3MOB pearupoBaHus (YyHKIHOHAIBHBIX CHCTEM
MO3ra Ha pa3jn4yHble BO3JEHCTBUS.
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The research aim was to determine the age peculiarities
of brain functional architecture in 4-, 6- and 24-months’ rats
under a periodic cooling (PC) with low positive (10°C) (10 PC)
and negative (—120°C) (-120 PC) temperatures. Fractal
morphometry for electron-microscopic images, video of vital
microscopy of brain microcirculatory bed was done using
the specialized computer FRAM software.

Calculating dimension D for hypothalamus pre-
parations of 4- and 6-months’ rats has demonstrated that in
a wide scale of values (100-100000 magnification) the brain
geometry has fractal properties with persistent level of
chaotic character (D~1.1). Dimension of aging hypothalamus
is close to the Euclid one (D~1.01), by showing low lability
of structural and functional brain systems of 24-months’
rats. Changes in afferent inputs of thermocompetent
hypothalamus neurons at 10 PC result in uniform immediate
morphofunctional rearrangements. Chaotic character of
general architecture of hypothalamus (semi-thin sections)
in 4- and 6-months’ rats (D~1.3), as well as in 24-months’
ones (D~1.1) augments with remaining within a persistent
range. This effect is kept for at least 2 weeks. The same
stable effect is observed following 9 sessions at —120 PC
that may be considered as accelerated adaptation. Of note
is that in 4-months’ rats after —120 PC D values increased
up to 1.4, i.e. it was not beyond a persistent range, but
reached a dangerous, from our point of view, “Brownian
movement area” (D=1.5).

The geometry of capillary bed is of importance for D
determination. By tracing norepinephrine effect on
microhemocirculation in vivo model experiments in brain
we found out a change in fractal characteristics of not only
angioarchitecture, but hemodynamics as well (D=1.1 in the
norm, D=1.2 after norepinephrine injection). According to
the current views the formation of morphophysiological
fractals in cardiovascular system is a sign of reliable
functioning. Due to their surplus irregularity the fractal
structures are the robust systems, therefore they are
damage-resistant. Therefore the revealed by us fractal
dynamics of microcirculation may be considered as an
important component of general adaptation syndrome under
cold stress.

Thus, the usage of fractal approach we consider as
perspective for revealing intimate mechanisms of brain
functional systems response to different effects.
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