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J1i1s OLIeHKH CTPYKTYpPHO-(QYHKIIHOHAIBHOTO COCTOSIHUSI HEHPOryMOPAIbHOM CUCTEMBI OXJIAXKICHHOTO MO3ra MpPE/IIOKEeH METO
(dpakTanbHOi MOpHOMETPHHU C IPUMEHEHHEM Pa3paboTaHHOM aBTOpaMH KOMIIBIOTEPHO# cucTeMbl aHamu3a FRAM 2000. TToka3zaxo,
4TO (QpaKTaJbHYI0 Pa3MEPHOCTh MOXXHO HCIIOJIb30BaTh B KaUeCTBE MHTEIPAIBHOTO MOKa3aTeds aKTUBHOCTH Pa3IMYHBIX

d)yHKLlI/IOHaHbelX CHUCTEM OpraHusma.

Jlns OLiHKH CTPYKTYPHO-(YHKI[IOHAJIFHOTO CTAHy HEHPOTyMOPANIbHOI CHCTEMH OXOJIOJPKCHOTO MO3KY HMPOIIOHYETHCS METOJ
(pakTanpHOi MOPOMETPii 3 BAKOPUCTAHHSM pO3poOIeHOT aBTOpaMu KoMl I0TepHOi cucteMu aHanuzy FRAM 2000. [TokazaHo, mo
(pakTaabHy pO3MIpHICTh MOXKHA 3aCTOCOBYBATH SIK IHTETpAbHUH IIOKA3HUK aKTHBHOCTI pi3HUX (PyHKIIOHATBHUX CHCTEM OPTaHi3My.

To estimate structural and functional state of neurohumoral system of cooled brain there has been proposed the method of
fractal morphometry using elaborated by the authors computer analysis system FRAM 2000. It was shown that fractal dimensions
could be used as an integral index of the activity of various functional systems in an organism.

B HacTosiee Bpemst KilacCHYeCKHE MPECTaBICHUS
00 ob6mieM aganTallMOHHOM CHUHAPOME aKTHUBHO
TpaHCcHOPMHUPYIOTCS, HAIPUMEDP, B KOHIEMIIUIO
SMOLMOHAIBHOIO CTpecca, U BCE Yalle paccMaTpu-
BAIOTCSA C HO3ULMK TEOpUH (PyHKIMOHAIBHBIX CUCTEM,
KaK pa3BeTBJICHHAs CHUCTEMHAasl peakUusi OpraHu3Ma
[7, 9]. B cBs3u ¢ atum, npuoOpen ObLIYIO aKTyalb-
HOCTb BOIPOC O TPUITEPHBIX MEXaHU3Max CTpecca.
Ecmn mo Cenbe [7] nmpornieccsl 3amycka CTPEeCCOBBIX
peaxIuii ie)xaT Ha OCH TUIIOTaIaMyc - THIIO(U3 - Kopa
HAJIOYE€YHUKOB, TO HAyYHbIE TOI0KEHUSI 00 SMOLINO-
HaJHHOM CTPECCE 3aCTaBIIIOT NCKATh UX B INIOCKOCTH
JTMMOUKO-PETUKYISIPHBIX CTPYKTYp Mosra [9]. Msr
CYMUTAEM, YTO NMYCKOBBIM 3BEHOM B MEXaHU3Max
o0uiero ajanTalMOHHOTO CUHAPOMA SIBISETCS
rematodHuedanuueckuii 6apeep (I'96). B cBoro
ouepenb, U3MEHEHHs mpoHunaeMoctu I'Db moryr
OBITh MHUIMMPOBAHBI KAK MO3TOM, TaK U KPOBBIO,
LEHTPOM WK niepudepueii, B 3aBUCUMOCTH OT CHIIBI
u/unu xapakrepa crpeccopa. Ho I'Ob, Tpaguunonno
MMOHUMAaeMbI KaK CII0KHO OpraHU30BaHHBIN Oapbep,
HE MOXET 00eCneYuTh TPUTTEpHbIE QYHKIUH B
nomHoM obwveMe. O600menne noustuii o I'Ob u
MEJJICHHON yIpaBJsIOled CHUCTEME BO B3aUMO-
NEeHWCTBUU C TEPMOPETYAATOPHBIMH, UMMYHOOKCH-
TeHa3HBIMU, OHO3JIEKTPUUECKUMH U IPYTHMH MTpOIieC-
cam¥l MPHUBENIO HAC K MPEICTaBICHUSAM 00 IK3UCTO-
sHIe pannueckoit cucteme (D3C), kKak equHOU
3amuTHON cucteMe Mo3ra [5, 6]. OcHoBHas QyHKITUS
O9C 3akmo4aeTcs B packauke YCTaHOBOYHBIX TOYEK
NMPOBJIEMbI
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Nowadays the classic notion on general adaptation
syndrome is actively transformed, for example, into
the conception of emotional stress and is mostly
considered from the positions of the theory of functional
systems as the branched systemic reaction of an
organism [7, 9]. In this connection the question on
trigger stress mechanisms gained the former actuality.
If according to Selye [7] the processes for triggering
stress reactions are located on the axis of hypothalamus-
hypophysis-adrenal cortex, the scientific regulations
on emotional stress make to search them in the plane
of lymbic and reticular brain structures [9]. We believe,
that a trigger link in the mechanism of general
adaptation syndrome is blood brain barrier (BBB). The
changes in BBB permeability, in their turn, can be
initiated by both brain and blood, by the center or
periphery depending on the force and/or stressor
character. However, the BBB, traditionally considered
as a barrier of complicated organisation can not provide
the trigger functions in a whole volume. The
summarising of the BBB notion and a slow operating
system in the interaction with thermoregulatory,
immune oxygenase, bioelectric and other processes
resulted us to the ideas on existoencephalic system
(EES) as the unified brain protective system [5, 6].
The EES main function consists in the swinging of the
set points of homeostasis at the stress of different, but
firstly temperature genesis and the organism transfer
to the new, often hypometabolic level of functioning.
Namely the EES activation is an initial process of
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roMeocTasa MpH CTpPecce pa3HOTo, HO B MEPBYIO
odepe/b TEMIIEpaTypHOTo TeHe3a 1 ITePeBOJIe OpPraHn3-
Ma Ha HOBBIH, 4YaCTO TUIIOMETA00INYECKIH YPOBEHb
¢yakunonupoBanus. UmMenno akrtuBanus 30C
SIBJISIETCS] TIEPBUYHBIM MPOLECCOM KOHQIMKTHBIX
CUTyaluid, OJHAKO “HMHULUATOPHI” BKIIOYECHUS
TPUITEPHBIX MEXaHHU3MOB MOTYT OBITh 11O pa3HbIE
ctoposbl I'Ob (co cTOpoHBI KPOBH — IIPU Ype3MEPHBIX
BO3/IEMCTBHSIX, MIIM MO3ra — pu Oonee ciaaldbix, HO
CHUCTEeMaTH4eCKH JEHCTBYIOIUX cTpeccopax). Oue-
BHJIHO, B TIEPBOM CIIy4ae MPEUMYIIECTBEHHO pean-
3YIOTCS DKCTPEHHBIE 3aruTHbIe QyHKIH 39C, a co
BTOpPBIM, BO3MOXKHO, CBA3aHBI THTIOMETa00INYEeCKIe
COCTOSIHHSI, COTIPOBOXKJAIONINE €CTECTBEHHBIN WITN
HapKOTUYECKUH COH, 3UMHIOIO CIITYKY WJIM ajarta-
LUOHHBIE PEAKLUH IIPH UCKYCCTBEHHOW IMUIIOTEPMUH.
3Hasi, 4TO B KOHKPETHON (PU3UOJIOTHUECKON CUTYaIH
MIPUCYTCTBYIOT 00a ‘“‘clieHapus’’, CIIOKHBIM 00pa3oM
CMEHSS U JOMOJIHAA APYT ApPYyTa, Mbl HOMBITAINChH
BBIWICHUTh KaXAYI0 COCTABIISIONIYIO, HCIOIB3YS
pa3Hble dKCIepUMeHTaIbHbIe MOJeNIu (KpaHuo-
uepebpanpayto runorepmuro (KLI') — ais BeIssBIeHIS
BIHMSIHUA TTepu(peprn 1 pPUTMUYECKYIO THTIOTEPMHIO —
IIPH OIIEHKE [IEHTPAIbHBIX MEXaHU3MOB).

Lens uccnenoBaHusi — OLEHUTH POJb TYyMOpPaJIb-
HOTO 3B€HA B MHULIUAIIMH MOTYJISAILIUH IIPOHUIIAEMOCTH
I'DOb nns Hopaapenanuua u auetunxonuna npu KT

OKCIIepUMEHThI IPOBEICHBI Ha KpbICax-caMIax
muand Bucrap. JKUBOTHBIX HApKOTU3UPOBAIM BHYT-
PUOPIOIIMHHBIMA HHBEKIUSIMH CMECH THOIIEHTANIA U
okcuOyTupara Hatpus u3 pacdera 30 u 100 mr/kr
Macchl coorBeTcTBeHHO. KT mpoBoamim 1o noctmxe-
HUsSI peKTaibHON TeMneparypbl 32°C u noaaep KuBaiu
B TeueHue 6 1. Mzydenne npounuraemoct ['Ob s
MEUEHBIX MO TPUTHUIO HOpaJpeHaINHa U aleTHII-
xomuHa (*H-HA, *H-AX) npoBoauin paarnon30TOIN-
HBIM METOJIOM B THITOTaJIaMyce, TallaMyce, HEOKOPTEK-
ce u runmokamie [5,6]. DIeKTPOHHO-MUKPOCKO-
NMUYECKHE W THUCTOJOTHYECKHE HCCIEeIOBaHMSA
NPOBOAWIM TPAIULHUOHHBIMU MeTonamu [5,6]. dns
MaTeMaTH4eckoi 00pabOTKH JaHHBIX ONTHYECKOU H
3NEKTPOHHOW MHUKPOCKOIHNHU HCIOIb30BaIN pas3pa-
00TaHHYI0 HAMH KOMITBIOTEPHYIO CHCTEMY aHaJln3a
FRAM 2000. CkaHupOBaHHBIE C BBICOKHM pa3perie-
HueM (ororpaduun npenaparoB (Wi U300paKeHUs,
TOJTyYeHHBIE ITU(PPOBOI BUACOTEXHUKON) TIEPEHOCATCS
B KOMITBIOTEpE B 10001 rpadudeckuil pegakrop (Tuma
Corel Draw, Adobe PhotoShop). C momouisio
aBTO(UTYp pa3HOTO [IBETA BBIIEISIOT aHATIM3UPYEMBIC
KOHTYPBI KJIETOK, CyOKJIETOYHBIX CTPYKTYP H T.II., IPU
HEOOXOANMOCTH MPOU3BOAAT TOUYHYIO 3aIUBKY
nccienyeMslx miomanei. IlonyueHHble LBETHBIE
aBTOQUIrYypBl MOTYT OBITH YMEHBUIECHBI C LENbIO
MUHHMHU3aLUK pa3Mepos daiina. Janee aprodurypsl,
KaK PUCYHKM C paciiupeHHeM bmp, NOMEIIaoT B
BBIYHMCINTENbHYIO cpeny Mathcad Professional, B
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conflict situations, however the “initiators” for the
trigger mechanism engaging can be on different sides
of BBB (from blood side during the excessive effects,
or from brain side during weaker but systematically
affecting stressors). Evidently in the first case the urgent
EES protective functions are mainly realised, but the
second one is related to hypometabolic states,
accompanying a natural and narcotic sleep, hibernation
or adaptation reactions under artificial hypothermia.
Knowing the fact, that in the certain physiological
situation the both “scenarios” are presented, when
alternating and supplementing in a complicated way
each other, we tried to divide each component into the
parts by using the following experimental models:
craniocerebral hypothermia (CCH) in order to find out
the periphery effect and the rhythmic one when
evaluating the central mechanisms.

The investigation aim was to estimate the role of
humoral link in the modulation initiation of BBB
permeability for norepinephrine and acetylcholine at CCH.

The experiments were carried-out in Wistar male
rats. Animals were narcotised using intraperitoneal
injections of thiopental and sodium hydroxybutyrate
30 and 100 mg/kg of mass, correspondingly. CCH was
performed up to the achieving the rectal temperature
0f 32°C and maintained during 6 hours. Study of BBB
permeability for tritium-labeled norepinephrine and
acetylcholine (*H-HE, *H-AC) was conducted using a
radioisotopic method in hypothalamus, thalamus,
neocortex and hyppocamp [5, 6]. Electron microscopic
and histological investigations were performed using
traditional methods [5, 6]. For mathematical data
processing of optical and electron microscopy we used
the own developed computer analyser FRAM 2000.
Scanned with highly resolution photographs of
preparations (or the images, obtained with digital video
equipment) are transferred with computer into any
graphics editor (Corel Draw, Adobe PhotoShop). By
means of the autofigures of different colours we
underline the analysed cell contours, subcellular
structures etc., if it is necessary the exact filling of the
studied areas are performed. The obtained coloured
autofigures can be diminished for file size minimisation.
Then the autofigures as the figures with .bmp extension
are put in the Mathcad Professional computer software,
where they are presented as digital matrix. Then the
figure array is transferred into the Excel table with the
program in Visual Basic language on calculating the
autofigure length and/or square with complete statistical
processing in a real scale of metric values. The results
are stored in the data base. For fractal analysis the
black-white fragments of the analysed images of
bioobjects are transferred in the Mathcad medium.
When necessary the built in calculating options for the
work with matrixes (for example XY:=stack (A, B,
C...)) are used. Then in the Excel program according
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KOTOPO#H MX HPEJCTaBIAT B BUIAC NUDPOBOU
MaTpulbl. 3aTeM MaccUB HU(p MEPEHOCUTCS B
tabmuity Excel c mporpammoii Ha si3pike Visual Basic
10 BBIYMCIICHUIO JJMH W/WIH TUIoIaaen aBrouryp
C TIOJIHOHM CTaTUCTHUYECKOW 00paboOTKON B peashbHOM
MacmTabe METpHUYECKHX BEIWYHMH. Pe3ynbraTsl
coxpansamoTcs B 0aze manHbIX. Jas dpakrasbHOTrO
aHanm3a B cpeay Mathcad nepenocsT uepHo-Oenbie
(parMeHTHl aHATM3HPYEMBIX W300paxxeHUl Ouo-
00beKkTOB. [ Ipr HE0OOXOTUMOCTH HCIIOTB3YIOT BCTPOEH-
HbI€ BBIYMCIUTENbHBIE ONIMH PaboThI C MaTpPHUIIAMU
(manpumep XY : = stack(A, B, C...)). 3arem B Excel
I10 Hallei NoAIPOrpaMMe, peaIn3yoel H3BECTHBIN
MaTeMaTHuecKkui ammapat [4, 8], BEIUHCIAIOT
(pakTaibHbIE Pa3MEPHOCTH OOBEKTOB C MX CTaTHC-
TUYECKOHN OIIEHKOU. J{J1s1 3TOro mpoBOAST JIUHEHHYIO
anmnpoKCHMAIUI0 3aBUCUMOCTH JJIMHBI KjiacTepa
(arperara To4ek 3aJaHHONW MHTEHCUBHOCTH OKPACKU
0m000BEKTa) OT pa3MepoOB paMKH, B KOTOPYIO OH
nonazaet. [To HaAKIOHY NPSAMOM, aPOKCUMUPYIOLLIEH
B HameM ciy4ae oT 2 10 200 TeIc. TOYEK, CyaaT o
BEJIMYMHE (PPAKTAIBHON pa3MEpHOCTH.

PesynbpraTel Hammx pagvoOU3OTONMHBIX HCCIENO-
BaHuil [1] mokazanu Bo3pactanue npu KT
cofiep KaHUs KaTeX0JIaMHUHOB B KPOBH, UTO CBUIETEINb-
CTBYET 00 aKTHMBAIlMM CEKPETOPHBIX MPOILIECCOB MPHU
noJJep>KKe OMOCHHTE3UPYIOLICH CUCTEMBI HAJIIO-
YEYHUKOB. B 3THX yCIIOBHSX MOBBIILICHNE COEPKAHUS
MOHOAMHHOB IPUBOJIUIO K NPSIMOMY MJIM OIO-
CPEOOBAHHOMY MpPOCTarTaHAMHAMH HW3MEHECHUIO
conepxxanusi HAM®. [loBpiieHUE aKTUBHOCTHU
aJCHWIATIUKIA3bl U cofepxkaHus HAMO® Beno k
Ba30MJIATALIMU MO3TOBBIX MUKPOCOCYOB, aKTUBALIUH
SHJOTEINAIBHBIX KJIETOK, MOSBICHUIO MPU3HAKOB
MMUHOLIMUTO3a, YTO COMPOBOXKAAIOCH YBEIHYEHUEM
BE3UKYJISIPHOTO TPAHCIIOPTa M MOBBIIIIEHUEM TIPOHHU-
maemoctu I'Db [1, 5, 6]. Kazanock o4eBHAHBIM
NPEeUMYIIeCTBO MOHOAMUHEPTHUECKUX CHUCTEM
nepudepun B akTuBanuu ['DB s Ba30aKTUBHBIX
BEILECTB OXJIaXAEHHOTO MO3ra. OTHAKO KIIaCCHYECKUe
MOCTPOEHHS Pa3BUTHUS TEeMIIEpaTypHOTO cTpecca
TpeOOBaIM TPAAULIHOHHONH MOP(OIOTNIECKON OLIEHKH
COCTOSHUSA CHMIIaTOaJpPEeHaI0BON, TMIIOTAIaMO-
runoduzapHo-HaAMNOYEYHUKOBOM, THIIOTaJIaMO-
runou3apHO-TUPEOUTHOMN CUCTEM.

ITocne oxnaxaenus xkpwic g0 32°C B cympa-
ontuyeckoM (COS) u mapaBeHTPHUKYIIPHOM sapax
(I1BA) runoranamyca Mbl HAOTIONATH CIICAYIONLYIO
MOP(OJIOTHYECKYI0 KapTuHy. Vcxoast U3 3HadYeHUM
KJIETOYHOH (OpMyIbI, caMblii BBICOKHH MPOLEHT
MIPUXOJUTCA Ha JOJI0 KJIETOK C HE3HAYUTEIbHBIM
CoJiep)KaHUEM HeHpOoceKpeTopHOro marepuana (45-
46%). Helipocekpera B HEHpOHaxX 3TOr0 THIIA MAJIO.
[onoxxuTenbHbIe rpaHyIibl 10 I'oMOpH paconIoKeHsbl,
B OCHOBHOM, NEPHUHYKJICapHO, HAONONAeTCsl BbIpa-
XKEHHasl BaKyoOJIM3alus LUTONIa3Mbl, MECTaMH
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to our program, realising the known mathematic
apparatus [4, 8], the fractal dimension of objects with
their statistical evaluation are calculated. For this
purpose there is performed a linear approximation of
dependency of the claster length (aggregate of points
with the established intensity of bioobject staining) on
the dimensions of the frame where it enters. By the
line slope, approximating in our case from 2 to 200
thousand points, one judges on the value of fractal
dimension.

Results of our radioisotopic investigations [1]
demonstrated an increase in catecholamine content in
blood at CCH, that testified to the active secretory
processes when supporting the biosynthesising system
of adrenal glands. Under these conditions an increase
in monoamine content resulted in a direct or mediated
by prostaglandins change in cAMP content. The
augmentation of adenilate cyclase activity and cAMP
content resulted in vasodilatation of brain microvessels,
endothelial cell activation, appearance of pinocytosis
signs, that was accompanied with an increase in
vesicular transport and augmentation of BBB
permeability [1, 5, 6]. The predomination of the
periphery monoaminergic systems in BBB activation
for vasoactive substances of cooled brain seemed to be
evident. However the classic structuring of the
temperature stress development required the traditional
morphological evaluation for the state of sympatho-
adrenal, hypothalamo-hypophysial-adrenal, hypotha-
lamo-hypophysial-thyroid systems.

After the rats’ cooling down to 32°C in supraoptical
nucleus (SON) and paraventricular one (PVN) of
hypothalamus we observed the following morphological
picture. Proceeding from the values of cell formula the
highest percentage fits to the cells with an insignificant
content of neurosecretory material (45-46%). There is
a small number of neurosecret in the neurons of this
type. Positive granules on Homori are placed mainly
in a perinuclear way, a manifested cytoplasm vacuo-
lisation, here and there significant, is observed. There
is an increase in the percentage of light neurosecreting
cells (NSC) in comparison with the control, in PVN,
especially. Neurocyte nuclei are large, roundish, there
is an increase in peripheric accumulation of nuclear
chromatin. The number of dark and pyknomorphous
cells is considerably decreased. Redistribution of cell
elements of both nuclei is accompanied with the
reduction of neurosecretory material in cytoplasm and
cell outgrowings. NSC and their extended neurosec-
retory fibers with distantly located granules are often
in contact with blood vessels, tightly filled with
hematocytes. There is the neurosecret concentration
reduction in hypothalamus posterior part, the number
of Herring’s bodies in respect of the control is slightly
lower, the number and sizes of glial cells and their
nuclei increase, the hyperaemia of vascular system is
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3HauuTeNabHasA. [IpoLeHT CBETIBIX HEHPOCEKPETHU-
pytomux kietok (HCK) mo cpaBHEHHIO C KOHTPOIEM
Bo3pacTaet, ocobenno B [IBS. fnpa neiiponuTos
KpYITHBIE, OKPYTJIbIE, TIOBBIIIAETCS Nepudeprdeckast
aKKyMyJsLus saepHoro xpoMaruHa. CylecTBEHHO
CHIDKAETCSI KOJIMYECTBO TEMHBIX U MHUKHOMOPQHBIX
knetok. [lepepacnpenenenne KIeTOUHbIX AEMEHTOB
000UX KPYMHOKJIETOYHBIX SAEP CONPOBOXKIACTCA
peayKIuen HeMpOCEKPETOPHOTO Marepuana B LUTO-
mw1a3Me u orpocTtkax kiaetok. HCK u ux pacmmpenHsie
HEHPOCEKPETOPHBIE BOJIOKHA C PBHIXJIO PACIOIOXKEH-
HBIMH TpaHyJaMH 4acTO KOHTAaKTHPYIOT C KpOBe-
HOCHBIMH COCYJaMH, TNIOTHO 3aIIOTHEHHBIMH (pOpMeH-
HBIMU 3JIEMEHTaMu KpoBU. KoHIIeHTpalus HeHpo-
CeKpeTa B 3aJHEH YacTH rumnodusa CHUXKAETCS, Tl
I'eppuHra OTHOCHUTENBHO KOHTPOJS HECKOIBKO
MEHBIIIE, YNCIIO U pa3Mephbl MNUAIBHBIX KIETOK U UX
SIIep YBEIUYHUBAIOTCA, SIPKO BBIpa)KeHA THIIEPEMUS
cocyauctoil cuctembl. TakuMm oOpa3om, Ha 3TOM
YPOBHE TeMIIEpaTyp OTMEUYaeTCsl MHTECHCH(pUKAIIHS
HEHPOCEKPETOPHOTO TMpoLecca, IPUIeM HE CTOIBKO
CHHTE3a HEHpPOCEKpeTa, CKOJIbKO €ro BBIBEIEHHS
(puc. 1,2).

[Toce 6-gacoBoii ruOTEpMIH MIPE0OIIATAIOIIIMHU
KJIFOUYEBBIMU DJIEMEHTAMH KPYHTHOKJIETOYHBIX SIAEp
TUIOTANIaMyCa SIBISIOTCS CBETIIbIE KIETKH C HEOOIb-
IIMM KOJMYECTBOM HEHPOCEKPETOPHOTO BELIECTBA.
[Ipryem Ha BceM NPOTSKEHUH THIIOTaIaMO-TUIO(U-
3apHOH 001acTH OOHApYKMBAIOTCS aKCOHAIbHBIE
pacIIMpeHus, 3all0JTHEHHbIE HEHPOCEKPETOPHBIM
BeniecTBoM. Hapsiny ¢ aTum onpezensiercs 3SHaunuTe b-
HOE€ YHCJI0 MUKHOMOP(HBIX KJIETOK, KIETOK-TEHEH, a
TaKXe KJIETOK C ()eCTOHUATBIMU KPasMH U CKyAHBIM
KOJIMYECTBOM Helpocekpera. Hanndue ceetio-
OKPaIINBAIOUINXCS KJIETOK CBUIETEIBCTBYET 00
YCHJIGHHOM BBIJICJICHUH HEUPOCEKPETa, a OOMIBHBIX
CKOILJIEHHM ITOJIOKUTENIbHBIX I'paHyd 1o I'omopu B
OTPOCTKaX HEUPOCEKPETOPHBIX KIETOK U 33JIHEU 10JIU
runodusa — 0 3aMeJJIICHHOM IMOCTYIUICHHH JTOTO
BeIIeCTBa B KPOBb (puc.3).

AHanm3upys COCTOSTHHE AAEp NEPEAHET0 TUIOTaa-
Myca depe3 24 4 mocie oTorpeBa *XHBOTHBIX,
OTMEUYEHO, YTO HEUPOHBI CHIIBHO BapbHUPYIOT 110 CBOUM
pasMepaM U COAECPKAHUIO B HUX IOJOXKUTEIbHBIX
rpanyn no I'omopu. JIoOMUHUPYIOIIMM SIBISETCS TUI
KJIETOK C YMEpPEHHBIM COJIep’KaHHueM HeHpoceKkpeTa
(puc.4). HeiipouuTsl 3aronHeHbl HEHPOCEKPETOM B
BUJIC€ MEJIKHUX MBUICBUAHBIX TpaHyn, AudPy3Ho
PACIIOJIOKEHHBIX B LUTOILIa3Me. Tena HEHPOHOB
OTIMYAJINCh HECKOJIBKO YBEITMYEHHBIMH pa3MepaMu,
OKPYTJIBIMHU SAPaMH, KPYNHBIMH SAPBIIIKAMHU U
OTYETINBO BUJIHBIMHU 3€pHaMH XpomaTuHa. Komu-
yecTBO HCK, HHTEHCHBHO BBIBOASAIINX HEUPOCEKPET,
OBLIO PUMEPHO OAMHAKOBBIM IJi 000OUX slep
(20-22%). Yncno TeMHBIX KIETOK CPaBHHUTEIBHO
HEOONBIINX pa3MEpPOB, OOUIBHO 3aMOJHEHHBIX
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manifested in a large extent. Thus, at this level of
temperatures there is observed the intensification of
neurosecretory process, and rather not the neurosecret
synthesis than its removal (Fig. 1, 2).

After 6 hrs hypothermia the light cells with a small
number of neurosecreting substance are predominant
key-elements of nuclei with large cells of hypo-
thalamus. In this case along the whole hypothalamo-
hypophysial area there are found-out the axonal
extendings, filled-in with neurosecretory substance. In
addition, a significant number of pyknomorphous cells,
ghost cells, as well as cells with scalloped edges and a
small number of neurosecret is determined. The
presence of lightly stained cells testifies to a
strengthened neurosecret elimination, but the presence
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Puc. 1. COA xpbIc 10 OXTaXKICHUS: IPEOOIaTal0T KICTKH
C YMEPEHHBIM COJEPKaHUEM HEMPOCEKPETA. YBEIINUEHUE!
0k.7; 006. 20. Ocp Y: nmorapudm QiauHBEI Kiactepa (B
MHUKCEIIAX) U3 TOYEK M300paKeHUs 3aJaHHOl MHTCHCHB-
HocTH (=50%) okpacku OMO000BEKTa; OCh X: Jorapudpm
TUIOIIAN NPSIMOYTOIBHO paMKH (B IIHKCENIAX ), B KOTOPOH
HaxonuTcs Kiacrep. PpaxranpHas pazmepHocTh (D) paBHa
HAKJIOHY mpsiMoil y(x), R? — olleHKa J0CTOBEPHOCTH
aNmpOKCHMAIINH.

Fig. 1. SON in rats prior to cooling: the cells with a
moderate neurosecrete content are predominant. Magni-
fication: ocular 7, lens 20. Axis Y: logarithm of a cluster
length (in pixels) from the points of the intensity imaging
(=50%) of the bioobject staining; Axis X: logarithm of the
square of a rectangle frame (in pixels) where the cluster
is. Fractal dimensions (D) are equal to the straight line
slope (x), R? — estimation of the approximation signifi-
cance.
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Puc. 2. COS xpeic nmocne OXIaXKACHHUS: YBEIUUYECHHE
pa3MepoB KIIETOK U UX snep. BeipakeHHas! BaKyOIu3aIusl
nutoriadmel, oTpocTku HCK 3amomHeHBl MOT0XU-
TeapHbIiMU rpanyinamu no I'omopu. Kontakr HCK ¢
KanuJJIApHON cucteMoi. YBeiauueHue: ok.7; 06. 20.
O6o03HaueHus ocei Kak Ha puc. 1.

Fig. 2. SON in rats following cooling: the size increase of
cells and their nuclei. Manifested cytoplasm vacuolisation,
NSC outgrowings are filled with positive granules on
Homori. NSC contact with the capillary system
Magnification: ocular 7; lens 20. The axes legends are the
same as in the Fig. 1.

HEUPOCEKPETOM, CYLIECTBEHHO HE OTIMYAIOCH OT
KOHTPOJIBHOTO YpoBHS. Conepxanne MMKHOMOP(HBIX
HEHPOIIUTOB YMEHBIIIIIOCh OTHOCHTEIHHO KOHTPOJIA.
B 3anmHeit noisie runogu3a oTMeYaloCh HE3Ha-
YUTENHHOE KOJIMIECTBO HEUPOCEKPETOPHOH CyOCTaH-
un. PacimmpeHnHble Kanuyuispbl 3a0JIHEHB! (POPMEH-
HBIMM 3JIEMEHTaMH KPOBH, OKpPY>KEHBI HEHpOCEKpe-
TOPHBIMH BOJIOKHaMH, KOTOpPBIE MOYTH HE COAEpIKAT
TpaHyil.

[locne oxnaxneHus Mopdoaoruyeckasl KapTuHa
HaJANOYEYHUKOB XapaKTepU3yeTCsI HEKOTOPBIM
YBEIMYEHHEM KOPBI 3a CYET ITy9KOBOH U KITyOOUKOBOH
30H, KJIETKH KOTOPBIX HECKOJIBKO THIEPTPOPHPOBAHBL,
LMTOIIIa3Ma CBETJIasA, TPaHyIupOBaHHas. Sapa 4eTko
KOHTYPHUPOBAHBI, HECKOJIBKO YBEIUYEHBI MO CPaBHE-
HHIO C KOHTpoJIeM. UEeTKOM I'paHULIbI MEX Y CETYaToN
30HOM W MO3TOBBIM BEIIECTBOM He HaOmiomaercs. B
MO3TOBOM BEIIECTBE HAAMIOYEYHNKA KIETKH KPYTIHBIE,
OKPYIJIOH M MOJIMTOHANILHOH (hOpMBL. S apa okpyTIioi
U OBaJIbHOW (OPMBI, AAPBILIKUA PaCIOI0KEHBI
3KCLEHTpUYHO. [{uTomnasma KIETOK 3amoiHeHa
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of large accumulations of positive granules on Homori
in the neurosecretory cells outgrowings and the
posterior hypophysial lobe testifies to this substance
slowed-down entering into blood (Fig. 3).

By analysing the state of nuclei of anterior
hypothalamus in 24 hrs after animals’ thawing there
was noted, that the neurones varied in a large extent by
their sizes and positive granule on Homori content in
them. The cell type with a moderate neurosecret content
is a dominant one (Fig. 4). Neurocytes are filled with
neurosecret in the form of small dust-like granules,
diffusely located in cytoplasm. The neurone bodies
differed by slightly increased sizes, roundish nuclei,
large nucleoli and distinctly seen chromatin granu-
lations. The NSC number, intensively removing the
neurosecret was about the same for both nuclei (20-
22%). The number of dark cells with comparatively
small sizes, abundantly filled with neurosecret, did not
considerably differ from the control level. The content
of pyknomorphous neurocytes reduced in respect of the
control. In hypothalamus posterior lobe there was noted
an insignificant number of neuroscretory substance. The
extended capillaries are filled with hematocytes, circled
with neurosecretory fibers, almost without granules.

After cooling the morphological picture of adrenal
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R* = 0,9521
Puc. 3. COS kprichl mocie 6-TH 4acoB OXJIAXKACHHUS.
3HAYUTEIbHOC KOJTUYECTBO MUKHOMOP(HBIX KIETOK.
YBemuuenue: ok.7; 00. 20. Obo3HaueHus oceld Kak Ha puc. 1.

Fig. 3. SON in rats following 6hrs’ cooling. Significant

number of piknomorphous cells. Magnification: ocular 7;
lens 20. The axes legends are the same as in the Fig. 1.
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Puc. 4. COSI kpricel ociie otorpesa (24 1). YpenuueHue:
ok.7; 00. 20. O6o3Ha4YeHus oceil kak Ha puc. 1.

Fig. 4. SON in rats following thawing (24 hrs). Magni-
fication: ocular 7; lens 20. The axes legends are the same
as in the Fig. 1.

MHOTOUYHCIICHHBIMH TPaHyJaMu, TPyNIbl Xpomad-
(UMHHBIX KJIETOK pa3/ieieHbl BEHO3HBIMH CHHYCAaMH,
cozepKamruMu (OpMEHHBIE HIIEMEHTHI KPOBH.

[Tocne 6-uacoBoii rTUMOTEPMUN OOHAPYKUBACTCS
pacimpeHre KOpKOBOTO BEIIECTBA HANITOYEUHUKOB 32
CUET rMIepTpOo(UN 1 YaCTUIHOHN TUTIEPILIa3HU KIETOK
CeTYaToil 1 Mmy4ykoBoM 30H. [{uTomnnasma KIETOK 3TUX
30H BaKyoJH3UpOBaHa, fiapa HaOyXIIue, 4eTKO
omnpenenstorcs aapeimky. KiryboukoBast 30Ha TOBOJb-
HO IIHPOKas, pa3Mepsl KJIETOK yBEJIWYEHBI, fAapa
rUnepxpoMusle. MIMEOTCsS y4acTKH ¢ NMpU3HAKaMu
nponrdepanuy KIETOK, KOTOpble 00pa3yIoT rPpyIIibl,
OKPYKEHHBIE COEAMHUTEIBHON TKaHBIO B BHJIE TEMHON
Karcynsl. B Mo3roBom BemecTBe (puc.5) KIETKH
KpyIHBIE, IUTOIJIa3Ma MOJHOCTHIO 3all0JHEHA
rpaHyjaMH, sjpa CBETJble, THIEPTPOPUPOBAHHEIE,
sfiepHas MeMOpaHa 4eTKO KOHTypupoBaHa. B simpax
Habmromaercs 1-2 sapeimka. BeHO3HBIE CHHYCHI
paciimpeHsl, HO HE COAEpPKaT AIEMEHTOB KPOBH.
Taxum 06pazoM, HaamOYeYHHKH Ha 6-dacoByro KII'
OTBEUAIOT SIBHOH runepTpodueit cTpykTyp KOpKOBOTO
Y MO3TOBOTO BEIIECTBA.

[Ipn MUKpPOCKOTIMYECKOM HCCIEAOBAaHUU TKaHU
HaJno4YeyHuKa mnocie 24 4 oTorpeBa oOHapyKeHO
YMEPEHHOE KPOBEHAIIOJHEHHE COCYNOB KOpHI U
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glands is characterised by a certain increase in cortex
due to the fascicular and glomerular zones, which cells
are slightly hypertrophied, cytoplasm is light and
granulated. The nuclei are with distinct contours,
slightly increased in comparison with the control. A
distinct boundary between reticular zone and substantia
medullaris is not seen. In substantia medullaris of
adrenal glands the cells are large with roundish and
polygonal shape. Nuclei of roundish and oval shapes,
nucleoli are placed in an eccentric way. Cell cytoplasm
is with numerous granules, the groups of chromaffin
cells are divided in venous sinuses with hematocytes.
After 6 hrs hypothermia there is revealed a widening
of cortical substance of adrenal glands due to the
hypertrophy and a partial cell hyperplasia of reticular
and fascicular zones. Cell cytoplasm of these zones
are vacuolised, nuclei are swollen, nucleoli are
distinctly seen. A glomerular zone is quite wide, cell
sizes are increased, nuclei are hyperchromic. There are
the sites with cell proliferation signs, which form the
groups, circled with connective tissue as a dark capsule.
In substantia medullaris (Fig. 5) the cells are large,
cytoplasm is completely filled with granules, nuclei are
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Puc. 5. Mo3roBoe BeIecTBo HAMOYEIHUKA KPBICHI ITOCIE 6-
TH 9acoB OXJIAXACHHUA. L[uTorrasmMa KIIETOK ITONHOCTHIO
3all0JIHCHA TPaHyIIaMH, BEHO3HBIC CHHYCHI PACIIMPEHBI.
Veenuuenue: ok.7; 00. 40. O603HadeHNs OCeil Kak Ha puc. 1.

Fig. 5. Adrenal medulla in rats following 6 hrs’ cooling.
Cell cytoplasm is completely filled with the granules,
venous sinuses are widened Magnification: ocular 7; lens
40. The axes legends are the same as in the Fig. 1.
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Puc. 6. [llutoBuanas xene3a MHTaKTHOU KpbIchl. Kommon
PaBHOMEPHO pacipeaesieH o Gouky.ty. PouTHKYIAPHBINR
SMUTENUH yIiomeH. YBenuueHnue: ok.7; 06. 40. 0603-
HaueHUs ocel Kak Ha puc. 1.

Fig. 6. Thyroid gland of intact rat. Colloid is equally
distributed within a follicle. Follicular epithelium is
thickened. Magnification: ocular 7; lens 40. The axes
legends are the same as in the Fig. 1.

MO3TOBOI'0 BEIIECTBA, IPAHHUIIBI MKy HUMH YETKO
BbIpakeHb1. Bce 30HbI KOPKOBOTO BellleCTBa HAATIOUEY-
HHUKa COJEPXKAT TEeMHbIC KOMIIAKTHBIE KIETKH.
[lIuprHa KOpBHI HANIMIOYEUYHUKA HE OTIUYAETCS OT
TAKOBOM y XMBOTHBIX KOHTPOJBbHOHN rpynnbl. Ho
CTPYKTypa KIyOOYKOBOW 30HBI HapyllleHa, TaK Kak
KJIETKH He 00pa3yloT pucyHka “knybodex”. B
ITy9KOBOM 30HE IBHO BBIPAXEHBI CTOI0UaTHIEe 00pa3o-
BaHMsI, pa3/ielieHHbIE IPOCIOWKaMH COEANHUTEIbHOM
TKaHU.

B muToBUIHOMN XKelle3e MHTAKTHONH M HApPKOTH-
3UPOBAHHON KPBICHI KOJUIOMJ PaBHOMEPHO pacipe-
JelneH B (QOJUIHKYJE, Allpa TUPEOLUHUTOB OKPYIJIOH
¢$bopMbl, QONTUKYISAPHBIA SMUTEINHA HECKOIBKO
ymutoteH (puc.6). Ilocie rumotepmun 1o 32°C sapko
BBIpaXCHA 30HAILHOCTH B pacrpeleicHuu (ouiu-
KyJ0B (puc.7), mo nepudepuu T0JIbKH PacronaratoTcs
B OCHOBHOM OoJiee KpyIHbIE (OJLTUKYIBI, KOJIIOU
CBETJIBIM, HE BCETAA 3aHMMAET BCIO TEPPUTOPHIO
¢donnukyna. B neaTpe MOIbKU ONpeeNsOTCS
($onnuKynBl cpeqHUX pa3MepoB U Oonee MEIKHE.
Knetkn QomanmukynspHOro snuTeNns NpuoOpeTaroT
KyOuueckyo ¢opmy, pasMepsl siiep CyLIECTBEHHO
yBenunueHsl (puc.8). OTMeuaercss BbIpakKeHHAs
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light, hypertrophied, nuclear membrane has distinct
contours. In nuclei there are observed 1-2 nucleoli.
Venous sinuses are widened but without hematocytes.
Thus, the adrenal glands respond to the 6 hours CCH
with an evident hypertrophy of cortical substance and
substantia medullaris structures.

At a microscopic investigation of adrenal gland
tissue after 24 hours of thawing there was found-out a
moderate blood filling of vessels of cortex and
substantia medullaris with distinctly manifested
boundaries between them. All zones of cortical
substance of adrenal gland contain dark compact cells.
The adrenal cortex width does not differ from that in
the control group’s animals. However the structure of
glomerular zone is impaired as the cells do not form
the “glomerulus” picture. In a glomerular zone there
are distinctly manifested column-like formations,
divided with connective tissue layers.

In thyroid gland of the intact and narcotised rats
the colloid was uniformly distributed in follicle,
thyreocyte nuclei are of roundish shape, follicular

y=1,07%- 54185
R? = 0,8202
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Puc. 7. HlutoBuanas xenesa kpeickl nocie KIT (32°C).
BeipaxkeHHas 30HAJIBHOCTD B PACIIPEACICHUN U pa3Mepax
¢dommkynos. HepaBHOMepHOE paciipeiefieHue KOJUIOUAa C
npU3HaKaMH BaKyoJIH3alllu. YBeJduueHue: ok.7; 00.20.
O0603HaveHus Ocei Kak Ha puc. 1.

Fig. 7. Thyroid gland in a rat following CCH (32°C).
Manifested zoning in the distribution and follicle sizes.
Uneven colloid distribution with the signs of vacuolisation.
Magnification: ocular 7; lens 20. The axes legends are the
same as in the Fig. 1.
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BaKyonH3anus koymounja. Ha ¢oHe 3HaYUTENBHOTO
KpPOBEHAIOJIHEHHUS COCYAOB MeJNKHe (OJITUKYIBI
YepenyrTcs ¢ KpyIHBIMH.

[Tocne 6-yacoBOU T'MIOTEPMHUH OTMEYAETCS
runepTpodusi mapeHxXuMbl LIUTOBUIHON KeNe3bl,
BBICOTA KJICTOK (DOJUTUKYIISIPHOTO SIUTEIHS YBETUIHU-
BAeTCsI, THPEOLIUTHI MPHOOPETAIOT IPU3MATHYECKYIO
¢dopmy, B ux 6a3anbHOM YaCTH YETKO ONPEACIISIOTCS
KpynHbie sapa. Kommoun B Gommukyne NEeHUCTHIH.
Xoportio BelpaxkeHa 0a3anbHass MeMOpaHa, pasens-
fomas QOJIUKYISIPHBINA MUTEIUNH U TUIIEPTPO-
(upoBaHHBIE COCAUHHUTEIBHO-TKAHEBbIE KIJIETKH.
Pasmeps! QonnikynoB BappUPYIOT OT KPYIHBIX IO
Menkux (puc.8).

Takum obpazom, KII' go 32°C, nponoHru-
poBaHHas B TeUeHUE O 4, BBI3BIBACT OTUCTIHMBYIO
PEaKLUIO KPYHOKJICTOUHBIX HEHPOCEKPETOPHBIX SIEP
COS1 u I1B41. ITpruuem noce ycuineHHOro OHocHHTE3a
HEHpOCEeKpeTa U ero BBIBEACHHUS B 3aJHEH aole
runodusza OTMEYaeTCs 3aMeJIEHHE TOTO Mpolecca
rocse 6-4acoBoii runotepMun. i3aMeHeHne cocTostHus
9HOKPUHHBIX JKeJIe3 XapaKTepU3yeTcs MOBBIIICHUEM
(YHKIMOHAJIBHOW aKTMBHOCTH, YTO OTMEUEHO B
HaJMOYeYHNKaX W IIUTOBUAHOM >kene3e. Ha sTamax
caMooTorpeBa oT 6 10 72 4 HaOMOAaeTCsl TOCTETICH-
Hasi HOpMallu3alusl CTPYKTYPHO-(QyHKIIMOHAIBLHOM
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R®= 09234
Puc. 8. lllutoBuHas *keye3a KPBICHl MOCIE IMPOJIOHTH-
posannoit KIII" (32°C). ITeHucTsblii KOLIoua B GOIUIMKYIIAX.
VBenuuenue: ok.7; 00. 40. O603HaUeHHs Ocell Kak Ha puc. 1.
Fig. 8. Thyroid gland in rat following prolonged CCH
(32°C). Foamed colloid in follicles. Magnification: ocular
7; lens 40. The axes legends are the same as in the Fig. 1.
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epithelium is slightly flattened (Fig. 6). After
hypothermia down to 32°C there is strikingly
manifested zoning in follicles distribution (Fig. 7), along
the lobule periphery the largest follicles are mainly
located, colloid in them is light (lucid), not always is
located within the whole territory of a follicle. In the
lobule center the medium-sized follicles and smaller
ones are found. Follicular epithelium cells are getting
cubic shape, nuclei sizes are significantly augmented
(Fig. 8). Manifested colloid vacuolisation is noted. At
the background of considerable blood filling in vessels
small follicles are interchanging with the large ones.

Following 6 hrs’ hypothermia parenchyma
hypertrophy in pancreas is noted, cell height in follicular
epithelium increases, thyrocytes are getting prismatic
shape, in their basal site large nuclei are determined.
Colloid is foamy in follicle. Basal membrane, dividing
follicular epithelium and hypertrophied connective
tissue cells, is significantly manifested. Follicles vary
from large to small sizes (Fig. 8).

Thus, CCH down to 32°C prolonged within 6 hrs,
causes a distinct reaction of large-cellular neuro-
secretory SO and PV nuclei. Following an increased
neurosecrete biosynthesis and its removal the slowing
down of these processes observed in posterior lobe of
the hypophysis after 6 hrs’ hypothermia. The change
in endocrine glands state is characterised by the
augmentation of functional activity, noted in adrenal
and thyroid glands. At the stages of self-thawing 6 to
72 hrs a gradual normalisation of structural and
functional organisation of both hypothalamus-
hypophysis system and peripheral endocrine glands
being studied was observed.

The data obtained seemed to be quite trivial.
Traditional morphological analysis did not allow to
determine the major direction of a triggering
mechanism’s vector (brain-blood) of neuro-humoral
system, where BBB is not a dividing line, but a component.

Therefore according to the aim of the work we have
performed fractal morphometric assay used for
bioobjects analysis [8, 10-12]. First of all, there was
determined the general link in such relatively
autonomous functional systems as brain structures and
various organs and tissues in an organism. In this
concern the idea about endothelium as an active and
the largest endocrine organ occurred to be quite
productive [2]. Diffusely disseminated in all the tissues
it synthesises bioactive substances, regulating blood
rheology, tonus and tension, heart contractile activity
and brain metabolic supply. According to current
notions, endothelium as an “endocrine tree” [2] is the
biological fractal as many components of respiratory,
cardiovascular , nervous and other functional systems
in an organism [10-12].

For quantitative estimation of the data presented in
“terms” of descriptive morphology (redistribution,
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OpTaHMW3ally, KaK THUINOTalaMo-TUIo(u3apHOM
CHUCTEMBI, TaK M H3yYEHHBIX NepHPepHIeCcKuX
SHIOKPUHHBIX JKEJIE3.

[TomydeHHBIe JaHHBIE Ka3aJUCh B 3HAYUTEIbHON
CTETIeHH TPUBHAIBHBIMH. TpaguunOHHBIA MOPQOIIO-
THYECKUM aHaJIN3 HE MO3BOJIUI ONPEAETUTH IIPEUMy-
LIECTBEHHOE HaNpaBJeHHE BEKTOpa MYCKOBOTO
MexaHu3Ma (MO3r <> KpOBb) HEHPOTyMOpalbHOU
cucTeMbl, B KoTopoid I Db — He pa3nenurtensHast THHNAS,
a COCTaBHas 4acTb.

[ToaTOMyY, B COOTBETCTBHHM C LENBIO PadOTHI, MBI
npoBesn (hpakTanbHBIN MOpdoMeTprUYecKuil aHamw3,
KOTOPBIN HCIIONB3YIOT ISl aHali3a OnooOHEKTOB [8§,
10-12]. [Tpeskne Bcero, 66110 0003HA4YEHO 00IIIee 3BEHO
B TaKMX OTHOCHUTEIBHO aBTOHOMHBIX (PyHKIIMOHAJIb-
HBIX CUCTEMaX, KaK CTPYKTYPBI MO3Tra U pa3iuyHbIe
Oprasbl M TKaHU OpranusMa. B cBs3u ¢ 3TuM, BecbMa
MPOLYKTUBHOM OKa3anach uuesi o0 SHIOTENHH, Kak
AKTHBHOM, CaMOM OOJIBIIIOM SHIOKPUHHOM opraHe [2].
Huddy3Ho paccesHHBIH MO BCeM TKaHSIM, OH
CHHTE3UpyeT OMOAaKTHBHBIE BEIIECTBA, PETyIUPYIOIINe
PEOJIOTHIO KPOBH, TOHYC H JIaBIICHHUE, COKPATUTENHHYIO
aKTHUBHOCTH Cep/ilia U MeTabonnueckoe odecreueHne
mo3zra. [lo coBpeMeHHBIM TIpEICTaBIEHUAM, SHAOTE-
nui — “’IHAOKpHUHHOE nepeBo” [2] — aBuseTcs
OHONOTHYECKUM (PpaKTaioM, KaK ¥ MHOTHEe KOMITOHEH-
ThI JBIXaTENbHOM, CEpACUHO-COCYJUCTON, HEPBHOU 1
Ipyrux GpyHKIMOHATBHBIX cucTeM opranu3ma [ 10-12].

JU1s1 KOMMYEeCTBEHHOH OIIEHKU NMPUBEIEHHBIX B
“TepMHHaX”’ OmMcaTeIbHON MOPQOJIOTUU IaHHBIX
(mepepacupezneneHnue, akKKyMyJIsIus, PbIXJIOCTb,
NBUIEBUAHOCTH, MIEHUCTOCTh U T. I.) MBI paccyu-
TBIBANIM X (hpakTanbHyIo pazmepHocTs (D). “Kavect-
BeHHBIC” omnpeaeieHus ¢pakraios [4, 10-12]
COZIeprKaT aHAIOTUYHbIE 00pa3bl: KAHTOPOBCKAsI ITBLIb,
LIepoXoBaTas JMHUS, PHIXJIasi TOBEPXHOCTb, BCIIEHEH-
HOE MPOCTPaHCTBO-BpeMsl. CrieryeT Hoa4epKHyTh, 9TO
B pacuérax Y4YWTHIBAJKCh MpeiacTaBieHus 00 0000-
IIEHHOM OpOyHOBCKOM aBwkeHuu [4]. Tak, eciau
kopasMmepHocTh o0bekTa (H=2-D) Haxonmmacek B
npenenax 0,5<H<1, To cTpyKTypHO-(QYyHKLIHO-
HaJIbHBII PUCYHOK CHCTEMBI CUUTAJIH [IEPCUCTEHTHBIM
(momnepxuBaOLUIMM B OyAyIIeM TEHAEHLHMH MPOLI-
noro). Eciim 0<H<0,5, To auHamMudeckuili nmaTTepH
OTIPEIICIISIN KaK aHTUIEPCHUCTEHTHBIN.

B HOpM™Me 1 mocTie oTorpeBa XapakTepHasi TeOMeT-
pUsl U3YYEHHBIX CTPYKTYp “Tiankasg’, ¢ pa3Mmep-
HOCTBIO €BKJIWJIOBBIX JIMHUI ONM3KOM K €JUHUILIE
(puc.1, 4, 6).

B mHTaKTHOW HIMTOBUAHOW XKe€Jie3€ B CPEHEM
paBHOMEpHOE pacipejesieHne Kojionaa B (ou-
kynax (D~1) Bknwodaer ¢QpakTanbHYIO Tpynmy
¢honnukynoB ¢ mepcucreHTHOCTHIO (D~1,2) n
antunepcuctreHTHOCTEIO (D~1,6). Bo3moxHo, 3Ta
0COOEHHOCTBH CHIOCOOCTBYET aJIallTUBHBIM PEaKLHSIM
TUPEOLIMTOB MPHU OXJIAXKIECHUH OpraHu3Ma, obecrie-
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accumulation, porosity, dust-likeness, foaminess etc.)
we calculated their fractal dimensions (D). “Quali-
tative” definitions of fractals [4, 8, 10-12] comprise
analogous images: Cantor’s dust, rough line, porous
surface, foamed space-time. It should be noted that in
calculations we have considered the ideas about the
generilised Brownian motion [6]. Thus if co-dimension
of the object (H=2—D) is within the limits of 0.5<H<1,
structural and functional picture of the system is
considered to be persistent (the one maintaining in
future the tendencies of the past). If 0<H<O0.5, the
dynamic pattern was determined to be anti-persistent.
In the norm and after thawing the geometry
characteristic for the structures studied is “‘smooth”, with
the Euclidean lines dimensions close to 1 (Fig. 1, 4, 6).
In intact thyroid gland the mean even colloid
distribution in follicles (D~1) comprises a follicular
fractal group with the persistence (D~1.2) and anti-
persistence (D~1.6). Obviously, this characteristic
promotes adaptive reactions in thyrocytes during an
organism cooling, providing the proper rate of the
alteration in supporting and rearrangement processes,
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Puc. 9. Muoxkapa kpbicel uepe3 1 gac mocie KT (32°C).
DPUTPOLIUT B IPOCBETE KAMUILISAPa, TOMOTEHHOE COCTOSTHHE

u1a3Mel kpoBH. Yeenmuenue 15000. O6o3HaueHus oceit kak
Ha puc. 1.

Fig. 9. Rat’s myocardium in 1| hr after CCH (32°C). Red
cell in a capillary lumen, homogenous state of blood plasm.
Magnification: 15000. The axes legends are the same as
in the Fig. 1.
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YHUBasi OMEPATHUBHOCTH YE€PEAOBAHUS TOAAEPIKHU-
BaIOIINX U TIEPECTPOCUHBIX MPOILIECCOB, B YACTHOCTH
MIEpMHUCCUN KaJOPUTEHHOIO JEHWCTBUS KaTexoJa-
MuHOB. Tak, B mepBbIi yac oxmnaxaeHus 10 32°C
paspymaercs MNEPCUCTEHTHOCTH (OJIIUKYJIOB, a
AHTHUIIEPCUCTEHTHOCTH Bo3pactaet (D~1,8) (puc.7). B
9TH K€ IKCIIEPUMEHTAJIbHBIE CPOKH OOHAPYKUBACTCSI
MIEPCUCTEHTHOCTD KPYITHOKIIETOUHBIX SIA€P IEPETHETO
runoranamyca (D~1,3) (puc. 2). Mo3r nogaepxuBaet
AHTUIIEPCUCTEHTHOCTH MepupepUIeCcKux XKeyes,
BKJIFOYEHHBIX B ()YHKIIMOHAIBHBIE CHCTEMBI OOIIETO
aJanTallMOHHOTO CHHIPOMA IPH XOJIOA0BOM CTPECCE.
[IponoHrUpOoBaHHE TUMOTEPMHUHU “‘KOHCEPBUPYET
nporecc. Ha cMeHy aHTHIIEpCHCTEHTHOMY pacmpere-
JICHUIO KOJIJIOU1Aa IPUXOAAT HEPCUCTEHTHBIE CTPYKTY-
PBL, B TOM YHCJIE M B MO3TOBOM BEILECTBE HAANOYEYU-
nuka (D~1,3) (puc.5). Ha aToii cranmuu runorepMun
10 JaHHBIM (PpaKTaNbHONH MOP(POMETPHH BMEILIATEIb-
CTBO runoranamyca Muaumanbao (D~1) (puc.3).
CrnenyeT OTMETUTH BaXKHBIH OTpPULIATEIbHBIN
pe3yNbTar - 0TCyTCTBUE (DPAaKTAIBLHON Pa3MEepPHOCTH
IJIa3Mbl B MMPOCBETE KAWUIAPOB CEpJla, MEYEHH,
MSTKUX TKaHEH TpUTeMHUHAIILHON 30HHI (puc. 9).
IIpu KOI' B xanuiisgpax mMo3ra, HallpOTUB,
NPOUCXOAUII aKTHUBHBIA “QpakTanbHBI pocT”.
CymecTByeT MHOTO 3KCIIEPUMEHTAIBHBIX JaHHBIX,
YKa3bIBaIOLIMX HA TYMOPAJIBHYIO PErYIALUI0 MUKPO-
LUUPKYIALUHA KPOBU. B MX umcie ecTb maHHBIE
3JIEKTPOHHOM MHUKPOCKONHMH KaIMLISPHOTO pycia
Pa3IMYHBIX OPraHoB OENBIX KPBIC O TOM, YTO OEIKH
IUTa3Mbl MOTYT O0Opa30BBIBaTh BHYTPUKAHMIUIIPHbIE
CTPYKTYpBI, BIUSIONIME HA PEOJIOTHIO KpoBH [3]. B
HAIIUX MCCIIEJOBAHMIX TOJBKO B MO3TOBBIX KarlMJ-
Jspax CTPYKTYpHUpPOBAaHKE IUIA3MBbI MOCIEA0BATEIIEHO
MIPOXOJUIO CTAaaWU TEPCUCTEHTHOCTH M aHTHIIEP-
CHCTEHTHOCTH. B 3TOM cMbIciie, OTHOCUTEIbHAS
YHUKaJIbHOCTB pearnpoBaHMsI MO3TOBBIX KAaIIMIUISIPOB HA
OXJIXK/IEHHE MOTJIa YKa3bIBaTh HA BEAYIILYIO POJIb MO3Ta
B akTuBanuu ['Ob, kak kimo4eBoi cTpykTypbl D3C.
ComocTaBuM MOJy4YECHHBIE PE3YNIBTAThl HPAKTAIIb-
HOTO aHaJIN3a C PaJAMOU30TONHBIMH JAaHHBIMH IO
n3ydeHuro nponunaemoctu I'Db. [loBeimenHoi
npoHuriaemoctu ans *‘H-HA B rumoramamyce
COOTBETCTBYET cocTosiHue nepcucrentHocTr (H~0,7),
a Ha ieprdepun — aHTHIIEpCUCTeHTHOCTH, 11 *H-AX,
MO-BUAMMOMY, XapakTepHa oOpaTHas CUTyaunus
(puc. 10). LentpanbHbie U cucTeMHBbIE 3P (HEKTHI
CHUMIIAaTO- ¥ TAPACUMITATOMUMETHKOB TAKXKe IPOTHUBO-
oJIokHHEI [1, 5, 6], mosTomMy Oymem paccMmarpuBarh
(hpakTanpHYIO pa3MEpPHOCTH OMOIOTHYECKUX CHCTEM
B KayeCcTBE MHTErPaJbHOTO IOKAa3aTessl CHMIATO-
MapacuMIIaTHYECKUX B3aUMOOTHOIIEHUH W MPOHU-
naemMocT I'Ob 111 Ba30aKTUBHBIX BELIECTB. TakuMm
o6paszom, ipu KII' (32°C) noBslmieHne mMpoHU-
naemoct I'Ob mns *H-HA mHHMIMupyercss MO3rom.
IMponunaemocts xe 1ist *H-AX B MeHbIIICH cTeNeHH
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K 0,3 0o,8H
P Lo,z
L o0,6
Lo,
Lo,
1o,3
Lo,z
Lo
0
60 360 MUH
—HA 0,085 0.3 0.1 min
AN 0,06 0,1 o,z
—t—H 0 0,7 0,3

Puc. 10. KopasmepHocTs U npoHunaemMocts I'DOb nng
SH-HA u *H-AX npu KT Och Y (sieBast) — koapdurmert
npoununaemoctu I'DOb (Krl = paJuoaKTHBHOCTH MO3Ta/
panvoaKkTHBHOCTE KpoBH); Y (IpaBast) — KOPa3MEpPHOCTh
(H=2-D). Ocp X — Bpems Bo3aeiicTBus B MuH (0 cooTBeT-
CTBYET KOHTPOIIIO).

Fig. 10. Co-dimensions and BBB permeability for *H-HA
and *H-AX during CCH. Axis Y (the left one) — coefficient
of the BBB permeability (P, permeability coefficient = brain
radioactivity/ blood radioactivity); Y (the right one) — co-
dimensions (H=2-D). Axis X —time of the effect in minutes
(0 corresponds to the control).

in particular, permission of calorygenic effect of
catecholamines. By the 1% hour of cooling down to 32°C
the persistence in follicles is destroyed, and anti-
persistence increases (D~1.8) (Fig. 7). At the same
experimental terms the persistence of large-cellular
nuclei in anterior hypothalamus (D~1.3) is observed
(Fig. 2). Brain supports the anti-persistence in
peripheral glands, comprised by the functional systems
of total adaptation syndrome under a cold stress. The
hypothermia prolongation “preserves” the process. Anti-
persistent distribution of colloid is changed by persistent
structures, as well as in adrenal medulla of adrenal glands
(D~1.3) (Fig. 5). At this stage of hypothermia according
to the data of fractal morpho-metry the hypothalamus
interference is minimum (D~1) (Fig. 3).

An important negative result should be noted: the
absence of plasm fractal dimensions in the lumens of
capillaries in heart, liver, soft tissues of trigeminal zone
(Fig. 9).

During CCH in brain capillaries, there was, in
contrast, an active “fractal growth”.

In our investigations only in brain capillaries the
plasm structuring gradually passed the stages of
persistence and antipersistence. In this respect relatively
unique response of blood capillaries cooling could point
to the leading role of brain in BBB activation as a key
EES structure.

Let us compare the results of fractal analysis
obtained with radioisotopic data on studying the BBB
permeability. The state of persistence (H~0.7)
corresponded to an increased permeability for *H-HA
in hypothalamus, and in periphery did to the anti-
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3aBHCHUT OT [[EHTPAIBHBIX BIHSIHUH.

Bonpmioe xommdecTBO 0OpaTHBIX CBS3EH 4acTo
NPUBOAUT OMOJIOTUYECKHE CHCTEMBI K HOBOMY
Ka4ecTBy, KOTJa, B MPUHIHIIE, HEIPABOMEPHO
pasrpaHUYeHUE NPUYMHHO-CIECICTBEHHBIX OTHOILIE-
Huil. IMEeHHO Takas THIMYHAs CUTyalus XapakTepHa
U A7 IyCKOBBIX MEXaHU3MOB XOJIOZOBOTO CTpecca.
OObunue B3auMoMnepenaeTeHN NPsIMBIX U 00paTHBIX
CBSI3€H, X B3aUMOPETYIsIIus Ha “niepexpectke [ Ob”
JUIIAIOT CMBICIIAa BOMPOC, SIBISIOTCSA JIM COMAaTo-
BereTaruBHbIEe peaknuu 1Mo Cenbe BTOPUYHBIMH
MPOSIBJICHUSIME CTpEcca MO OTHOIICHUIO K M3MEHe-
HHUSAM B JIUMOUKO-PETUKYISIPHBIX CTPYKTYypax,
OCTaBIIsAA MpeporaTuBy Tpurrepa 3a 393C.
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persistence state; and for *H-AX, the opposite situation
is, obviously, characteristic (Fig. 10). Central and
systemic effects of sympatho- and parasympatho-
mimetics are also contrast [1, 7, 8], therefore we will
consider fractal dimensions of biological systems as
an integral index of sympatho- parasympathic
interactions and BBB permeability for vasoactive
substances. Thus during CCH (32°C) an increase of
BBB permeability for *H-HA is initiated by brain.
Permeability for *H-AX depends in less extent on
central effects. Significant number of reversible bonds
has often caused the new quality of biological systems
while, principally, differentiation of casual-consequence
relationship is not rightful. Such a typical situation is
also characteristic for cold stress’ triggering
mechanisms. An abundance of interlacings in direct
and reverse bonds, their interregulation at “BBB
crossroad” make to be senseless the question whether
somato-vegetative reactions according to Selye are the
secondary stress manifestations in respect of the change
in limbal-reticular structures, keeping the prerogative
of trigger for EES.
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