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Metonamu (GpakTaibHOU MOP(GOMETPHH; THCTOIOINYECKOTO, THCTOXMMHYECKOT0, IEKTPOHHO-MUKPOCKOIIMYECKOTO aHaAJIN3a H3YYEHO
CTPYKTYPHO-(YHKIMOHAIBLHOE COCTOSIHIE HIMMYHHOH U CEPACYHO-COCYIUCTOM CHCTEM IIPH CTPECCOBBIX BO3/ICHCTBHSAX PA3HOTO IeHE3a.
IMoka3zaHo, 4TO CTPYKTYpa MHOKap/a PH X0JIOJ0BOM CTPECCE B OTINYHE OT THMYCa HMEET CYLIECTBEHHBIC ()paKTaIbHbIC CBOMCTBA.
JluHaMuKa YepenoBaHus IEPCUCTEHTHOCTH U aHTHIIEPCUCTEHTHOCTH B CEPILIE U MO3Te IPOTUBO(a3Ha.

Knrouesvie crosa: paxranbHas MOpHOMETPHS, THITOTEPMHES, MUOKAP/I, TUMYC.

Metonamu ¢pakranbHOT MOpPOMETpii, TICTOIOTIYHOTO, TICTOXIMIYHOTO, €NEKTPOHHO-MIKPOCKONIYHOTO aHalli3y BHUBYCHO
CTPYKTYpHO-(GYHKLIOHAJIBHUN CTaH IMyHHOI Ta CEpLEBO-CYJMHHOI CHCTEM IIPH CTPECOBHX BIUIMBAX Pi3HOro reHesy. ITokasaHo, 10
CTPYKTypa MioKapJa IpH XOJI0JOBOMY CTpeci Ha BiIMiHYy BiJl TUMyca Ma€ CyTTEBI (paKTanbHi BIAaCTUBOCTI. J[WHAMIKA YepryBaHHS
MIEPCUCTEHTHOCTI Ta aHTUIIEPCUCTEHTHOCTI B CEpLii Ta MO3KY pOTH(a3Ha.

Knrouosi cnosa: paxranbaa MophHoMeTpist, TIOTEpMisi, MiOKap, THMYC.

Using the methods of fractal morphometry, histological, histochemical electron-microscopic analysis there was investigated
structural and functional state of immune and cardiovascular system under stress effects of different genesis. It was demonstrated that
myocardium structure during cold stress had considerable fractal properties in contrast to thymus. Dynamics of the interchange of
persistence and antipersistence in heart and brain is of an anti-phase character.

Key words: fractal morphometry, hypothermia, myocardium, thymus.

OCHOBHOE€ IOJIOKEHHE KOHIICTIIIHH YK3UCTOIHIIe(a-
nuieckol cucteMsl (9DC) MOXKeT OBITH ONPEAEIICHO
B MIOHATHH O (PYHKIIMOHATIBHOW TOMEOMETPUH (PU3HOITO-
TUYECKUX CUCTeM (M3MepeHHue cxokectu). [emaro-
sHNehanmueckuii 6apbep (I'9B) kak kitoYeBoe 3BEHO
O3C obecrneynBaeT HE TOJIBKO OMOXMUMHYECKHUH
rOMe0CTa3, HO ¥ IOCTOSTHCTBO (CTpecc-yCTOWIHBOCTD )
MNPpOCTPAaHCTBCHHO-BPEMECHHBIX IMAaTTCPHOB MO3Tra
(reoMeTpuu B MHUPOKOM CMEICTE cioBa). [lpu
XOJIOJIOBOM CTpecce B peajH3anuy OOIIero ajarnra-
LIMOHHOT'O CHHIPOMA, KPOME KITACCHYECKHX (DYHKIINO-
HaJBHBIX CUCTEM [4], IPUHUMAIOT aKTUBHOE y4acThe
HUMMYyHHass U CEPACYHO-COCYIHCTasi CHCTEMBI
opraamu3ma. Llenb ganHO# paboTHI — ONpe/IeIeHne uX
CTPYKTYpPHO-(YHKIIMOHAIBHBIX XapPaKTEPUCTUK TPH
0O0JIEBOM H XOIIOJIOBOM CTpecce.

Matepnaabl 1 meToAbI

Y GesbIxX KphIC-CaMIIOB BBI3BIBAIN 0OJICBOM CTPECC
(BC) [3,4], mpoBoannau KpaHHOmepeOpaIbHYIO
runotepmuto (KLI') no mocTrkeHns Temeparypsl Tena
32°C u putMuueckyto runiorepmuio (PI) mpu wacrore

Basic statement of the conception of existoence-
phalic system (EES) can be defined in the notion of
functional homeometry of physiological systems (the
measurement of similarity). Blood brain barrier (BBB)
as a key link of EES provides not only biochemical
homeostasis, but constantly (stress resistance) of
spatial-time brain patterns (geometry in a wide
meaning of the word). Under cold stress in the
realization of general adaptation syndrome, in addition
to classic functional systems [2], an organism’s immune
and cardiovascular system take an active part. The
aim of this work was to determine their structural and
functional characteristics under pain and cold stress.

Materials and methods

In white male rats the pain stress (PS) was caused
[3, 4], craniocerebral hypothermia (CCH) was
performed up to reaching the body temperature of 32°C
and rhythmic hypothermia (RhH) at the effect
frequency with cold air of 0.1Hz [1, 2, 6].

There was applied the complex of morphological
methods of investigations: staining with hematoxylin
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BO3/IeHCTBHA X00mHBIM Bo3ayxom 0,1 I'r [1, 2, 6].

bt mpuMeHeH KOMILIEKC MOP(HOIOTHIESCKUX
METOJIOB UCCIEAOBAHUS: OKpacka reMaTOKCUIMHOM
1 303UHOM, Tpo(yKcHHOM 110 Ban ['130HY, sxene3HbIM
reMaTokcuiavHoM no [eligeHraiiHy, OCHOBHBIM
(bykcuHoM 1o JIu i1 onpeneneHust paHHUX CTaIui
noBpexaeHus kapauomuonutos (KMII); rucroxumu-
yeckoe ompeneneHue odmiero Oenka mo Januemnn,
rukorena 1o 111abamanty, TkKaHEBBIX TITUKOTIPOTEHHOB
(PAS-peaknus u rmukozamuHornkaHoB (LLIMK) —
Xeinn, JHK no ®envreny u PHK no bpame. ns
n3y4deHuss MHOPUOPMILIAPHOTO ammapara U Xapak-
TepucTuku noppexaeHuit KMII ncnonb3oBaHbl
MOJIIPU3AIMOHHO-ONTHYSCKUH METO U (Pa30BoO-
KOHTpacTHasi MUKpockonus. B psane caydaes
MIPOBEJECHO ANIEKTPOHHO-MUKPOCKOITMYECKOE UCCIIEH0-
Banue [1].

NmMMyHONOrHYECKHEe HCCae10BaHUS IPOBOIMIN HA
4-e cyTku nociue moaenuposanus bC u npuMmeneHus
PI'. T-mumonuTh! onpeaessii ¢ HOMOLIBIO peaKIUuH
pO3eTK000pa30BaHUs ¢ WCTOJIH30BAHUEM JPUTPO-
IIUTOB MOPCKO# cBUHKHU 1m0 Dpumernto [5], cybmo-
nyiaanuid T-1uMGOnUTOB — MyTeM ONpeaAcICHHUs
TeOMLTHH-IYBCTBUTEIHFHOCTH dTUX KJIETOK. B-Kiter-
KU ONPEICNISI METOAOM PO3€TKOOOpa30BaHUS C
APUTPONUTAMH MOPCKOU CBUHKHU (IPUTPOIUTHI,
Harpy>K€HHbIE aHTUTEJIaMH B CUCTEME KOMIUJIEMEH-
ta). KOHIIEHTpaio OUPKYIUPYIONINX HMMYHHBIX
komremeHToB (LK) onpenensin no CTpyHOBOI ¢
[121-6000 [5].

Pe3yAbTaThl M 00CyXXAeHHe

BoneBoii cTpecc BhI3bIBAT CEPBE3HBIE U3MEHEHUS
B MOKAa3aTeNlsIX HMMYHHOTO CTaTyca dKCIEePUMEH-
TalbHBIX JXMBOTHBIX (Tabnwuia). Ha ¢oHe sBHO
BBIPQXKEHHON JICHKOIIEHUU U COXPAHSIOIIHUXCS B
Ipeziesax HOpMbI IOKa3aTesel MPOLEHTHOTO COAepKa-
HUsL TUMQPONUTOB HAOIIOAAIOCHh JOCTOBEPHOE
MIOBBILICHHE coiepkaHus T-TuM(pOIUTOB M KOHIIEHT-
pauyu peryasTOpHBIX CyOmonymauui (IpuMepHO B
2 paza). IIpu 3TOM UMMYHOPETYJIATOPHBII UHAEKC
(T u/ T oynp) AOCTOBEPHO HE OTIHYANCS OT KOHTPOIb-
HBIX 3HAUEHUH.

OrneHKa COCTOSHUS TYMOPAJIbHOTO 3B€Ha UMMYHHU-
teta pu bC Takxke moarBepxkaaeT Gakt ero Hapy-
meHud (tabnuma). Ha ¢oHe modTn TpexxkpaTHOTO
MTOBBIIIIEHUS B CPABHEHNH C KOHTPOJIEM CONEP)KaHUS
B-nuMdponuTOB 0TMEYEHO pE3KOEe yBEIUUEHHE
coaepKaHus reTepo(IbHBIX TeMOIU3UHOB U 2-Kpat-
HO€ CHID)KEHHE KOHILIEHTpaIu komiuiemenTa. [locnen-
Hee O00CTOSITEIbCTBO MOXET OBITh CIIEACTBHUEM
ype3mepHoro Hakomuenus LUK, copbupyromux
KOMIIJIEMEHT AKCIPECCUPYEMBIMU Ha HUX PELENTO-
pamu K 3ToMy OEJKy.

BricTpoe moBBIIEHNE NIPU CTpEcce KOIUYECTBA
DJIFOKOKOPTUKOUAOB [2] CONMPOBOKIAETCS MPOsIBIIE-

NPOBNEMBI
KPMOBMOJIOTHUM
2003, Ne2

and eosin, profuchin according to Van-Gieson , iron
hematoxylin according to Heidenhain, basic fuchsin
according to Lee for determining the early stages of
damage of cardiomyocytes (CMC); histochemical
determination of total protein according to Danielli,
glycogen of Shabadash, tissue glycoproteins (PAS-
reaction and glicosaminoglycanes by Hale) DNA
according to Feulgen and RNA according to Brachet.
To study myofibrillar apparatus and the characteristics
of CMC damage there were used polarization-optic
method and phase contrast microscopy. In some cases
there was performed electron-microscopic investi-
gation [1].

Immunological studies were carried out to the 4
day after modeling the PS and application of RhH. T-
lymphocytes were determined with the reactions of
rosette-formation using guinea pig’s erythrocytes
according to Frimel [5], subpopulations of T-
lymphocytes were determined on theophylin sensitivity
of these cells. B-cells were studied by the method of
rosette-formation with guinea pig’s erythrocytes (the
erythrocytes loaded with antibodies in the complement
system). CIC concentration was found according to
Strunova with PEG-6000 [5].

Results and discussion

Pain stress caused serious changes in the indices
of immune status of experimental animals (Table). On
the background of evident leucopenia and keeping
within the norm limits of lymphocyte percentage there
was found a statistically true rise in the content of T-
lymphocytes and the concentration of regulatory
subpopulations (approximately twice). In this case
immune regulatory index (Thelp/Tsuppr) statistically did
not differ from the control values.

The assessment of the immunity humoral link state
at PS as well confirms the fact of its disorder (Table).
On the background of almost three-fold increase of
B-lymphocytes content in comparison with the control
there was noted a sharp rise in the content of
heterophylic hemolysines and two-fold reduction in
complement concentration. The latter can be the
consequence of extra-accumulation of CICs, absorbing
the complement by the receptors to these proteins
expressing on them.

Rapid rise of the amount of glucocorticoides [2]
during the stress is accompanied with manifestation
of their immune modulating activity as immune
depressive syndrome. Such a state can be characte-
rized with not only the death of thymocytes in thymus,
but also with a rise in releasing out of it T-cells with
altered structural and functional characteristics.
Probably one can explain the fact that at PS the
concentration of T-cells in animals’ blood is increased
and accompanied with a rise in concentration of
regulatory subpopulations. It is not excluded that under
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HHEM UX IMMYHOMOAYJIUPYIOIIEH aKTUBHOCTH B BUJIE
MMMYHOJIETIPECCUBHOTO CHHAPOMA. Takoe cocTostHre
MOXET XapaKTepH30BaThCs HE TOJBKO THMOEIBIO
TUMOLIUTOB B TUMYCE, HO U TOBBIILIEHHEM BbIOpOCa U3
Hero T-KJIETOK ¢ M3MEHEHHBIMH CTPYKTYypHO-
(yHKIMOHAIBHBIMU XapaKTepUuCcTUKaMHu. Buaumo,
3TUM U MOXXHO OOBSICHUTH TOT Qakt, 4yTo npu bC
KOHLIEHTpalys T-KJIETOK B KPOBH KUBOTHBIX IOBBIIIIE-
Ha U COMPOBOXKIAETCS yBEINMYEHHEM KOHIIEHTPALUU
PeryISTOPHBIX cyonomyisnuii. He uckimtoueHo, 9To B
ycnoBusax pa3BuTusi bC u umckaxeHHs cHeKTpa
MPOAYyHIHUPYEMBIX T-KIe€TKaMH HUTOKHHOB HMEET
MecTo paszbasaHCHpOBaHUE JHUTAHA-PEIeNTOPHBIX
B3aMMOJAEHUCTBUH B 00IIIEM CIIEKTpe HEHPOMMMYHHBIX
B3aMMOOTHOIIIEHUI.

Boszneiictue PI' Ha opraHusm >KUBOTHBIX MOCIIE
BC BbI3BIBa70 pa3HOHANpPaBJICHHBIE WU3MEHEHUS
rokaszaTesel KIETOYHOro MMMyHHTETa. OHAa MUHUMHU-
3UpoBaja CTENEHb NPOSBICHUS JTEHUKONEHUHU U
CHIDKEHHUS] KOHLIEHTpauui TMMEPOLUTOB. ITO BO3ICH-
cTBHe cHmXano T-numMdonuTos, XoTs U mocie
npuMeHeHus PI' 3TOT mokaszarenb OCTaBajCs BbILIE
KOHTPOJNBHBIX BeTU4YnH. Ha WMMyHOperyisTopHbie
3BeHbsa T-xieTtok PI' geiicTBoBalia mog00HBIM
00pa3oM, MOKHO OTMETUTH OOJIBIIYIO “TPOMHOCTH”
PT" x T-xennepam.

Takum 00pazoM, B 3KCIIEPUMEHTAILHOW TpyIIe
XKUBOTHBIX, KOTOpbIM Ha pone BC mpousBoamin
pPUTMHUYECKHE XOJOAOBbIE BO3AECHCTBHUS, OblIa
OTMEUEHAa BBIpa)X€HHasd KOPPEKLIUS COCTOSHHUSA
MMMYHHOPEaKTUBHOCTH OpraHH3Ma KpbIC. DTO
MOATBEPXKAAET €AUHCTBO (GYHKIMOHUPOBAHUS
MMMYHHOH 1 HepBHOM cucTeM. Ha kieTkax ”MMyHHON
cuctemsl (MC) cymecTByIOT penenTopsl K TaKUM
TOPMOHaM M OMOJIOTHYECKH aKTHBHBIM BEIIECTBAM,
KaK KOPTUKOCTEPOU IbI, HHCYJIHH, [3-apeHepruuecKue
are’Tsl u ap. V3BecTHO, yTO mATEp ciikunabl B [IHC
MOTYT BBITIOJHATH POJIb HelpomenuaropoB. Hekoro-
pBI€ LIENH CETEBBIX B3aNMOACUCTBUN MEX Ty UMMYH-
HON M HEHPOIHJOKPUHHON CHCTEMOH YK€ XOpOLIO
H3y4YeHbl (HapuUMep TO, YTO MHOTHE UMMYHHBIE
peaKIuu HaXOIATCs MOJA KOHTPOJIEM THIIOTalaMo-
runoduszapHo-aapeHasoBoi cuctemsl). CBs3b C
HEHPOHAIBHBIMH 3aIIUTHBIMH MEXaHU3MaMHU TOMEO-
cTa3a MO3ra Morjia Obl OCYIIECTBIATHCS MOCPE-
CTBOM B3aMMOJICHCTBUS IEHTPAIBHOrO U Tnepude-
PHYECKOTO TOTOKOB MOHOOKCH/IOB a30Ta ITPH CTHMYJIS-
UMY HEMPOHAIBHO-TIHAIBHBIX, SHA0TEIHATBHBIX U
Makpodaranpabix NO-cunTas [6].

Hanudume cI0XXHBIX MHTUMHBIX MEXaHH3MOB
HEUPOMMMYHO3HIOKPUHHBIX B3aMMOOTHOIIEHUN
oTpeiesIsieT BECbMa TOHKHI OallaHC MOJIOKUTENbHBIX
1 OTPHULATEIBHBIX MOMEHTOB NTEPEKPECTHOM aganTa-
LUH K cTpecc-(pakTopaM pasHOH MOAAIbHOCTH.

Tak, B ycnoBusx KII' TuMyc oxiakxIeHHBIX
YKUBOTHBIX MPAKTUYECKH HE OTIIMYAJICA OT TAKOBOTO
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IToxa3zaTemnu KIeTOYHOT0 ¥ TYMOPaJIbHOTO 3BEHbEB
UMMYHHUTETa Yy 00CIEeJOBaHHBIX JKUBOTHBIX

Indices of cellular and immunity humoral links in

examined animals
BoszaeiicTBue
Effect
TTokazarean
Indi
ndices KoHTpOoAb BC PI
Control PS RhH
N\EeUKOIIUTHI, THIC. . -
Leukocytes,thous. 100 =12 42=03 40 =05
AUM@PONUTEHL %
abc.ynucaa 36 =39 30 = 3,7 27 =30
Lymphocytes, %, 3,6 = 0,3 1,36 = 0,2" 1,08 = 0,12
absolute numbers
T—aumcponurst, %
abc.umcaa 45 *= 4,8 16 = 2,0 27 =31
T—lymphocytes, %, | 0,68 = 0,09 0,58 = 0,07 0,31 = 0,4™
absolute numbers
T —xeanieps1, % . 20 = 2,4
T— helpers % 24 =28 10 =09
1. CympeccopHl % 10 = 1,6 5+ 0,02 12 + 0,2
— suppressors,%
Tt Torm 2,4 = 0,21 2,0 = 0,19 1,8 0,3
help’ * suppr
B—aumdonursr,% » .
B—lymphocytes % 7 =0,1 25 = 3,0 15 =20
CKOMHAeMeﬁT 1,6 = 0,02 08 = 0,09 05 = 0,04
omplement
Tl'erepoduabHBIE
frononar et 011 =002 | 067 =007 | 014=003"
Heterophylic
hemolysines

[pumeuanus: " — pasnuaus ¢ koaTpoiaem (p < 0,05);
"~ ¢ BC (p <0,05)
Notes: *— differences in respect of the control (p< 0.05);

“* _PS (p< 0.05)

development of PS and distortion of the spectrum of
produced by T-cells cytokines a misbalance of ligand-
receptor interactions takes place in total spectrum of
neuro-immune relationships.

RhH effect on an organism of animals after PS
caused versatile changes in the indices of cell
immunity. It minimized the degree of leucopenia
manifestation and the reduction in lymphocyte
concentration. This effect decreased T-lymphocytosis,
though after RhH application this index remained
higher than the control values. RhH affected immune
regulatory links of T-cells in similar way, one can note
a high “tropicity” of RhH to T-helpers.

Thus in experimental group of animals, which on
PS background were rhythmically affected, there was
found a manifested correction of the state of rats’
organism immune reactivity. This confirms the unity in
functioning of immune and nervous systems. On cells
of immune system (IS) there are the receptors to such
hormones and biologically active substances as
corticosteroids, insulin, B-adrenergic agents etc. It is
known that interleukins in CNS can play the role of
neuromediators. Some chains of network interactions
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Yy JKHUBOTHBIX KOHTPOJBHBIX TPYII, XOTS MOCIe
TUIIOTEPMUN MEHEE YETKO ONPEAEISUINCh B JOJbKaxX
KOpKOBasi 1 Mo3roBas yacTtu (puc.l). B kopkoBom
BelllecTBE HaOMIOAaINCh MHOTOYNCIIEHHBIE MUTOTH-
YECKH ACTSIIUECS TUMOLUTEI, KOHTAKThI MEX Ty HUMHU
o4yeHb MIoTHBIE. COoCyAbl B MEKIOIBKOBBIX MEPETO-
POJIKax pacUIMPEHBI U TOJHOKPOBHEL. bombmas yacTs
JIOJIEK 3aHATa KOPKOBBIM BEIIECTBOM, KOTOPOE B BHJIE
HEeOOJIBIINX TSHKEH BXOAUT B MO3roBoe. CaMu JOIBKHA
yBeJNWYeHBI. Bce 3TH npu3HaKky CBUIETENBCTBYIOT 00
OTIpEJIeNICHHOM CTENIeH! THIIEPTPOPHU TUMYCA.

Bru3kas K 3BKIMAOBON pa3MepHOCTH MOpPdoIIo-
THYECKOM OpraHn3aIliii TUMYCa Ha BCEX ATalax Halliux
dKCTEepUMEHTOB (puc.l) OTHIOAH HE O3Hadasa
OTCYTCTBHE, a Ha000pOT, ompenaensiia Halu4due
($yHKUMOHATIBHBIX po0IeM. Bo3MoXXHO, UMEHHO HX
nomoryia BeisiBUTHE PI' Omaromapst pe3zoHaHco-
oJ0OHOMY XapaKTepy CBOETo JEHCTBUS Ha OPTaHU3M.
Huskas ¢pakransHocTh kmrodeBoro 3seHa MC mpu
KII' BeirnsauT Heoxkumanuoi. dus ITHC Obn
XapakTepeH OOJbIINA YPOBEHb XaOTHYHOCTH. Ha Tom
WJIH IPYTOM 3Tarie BO3eHCTBHUI B CpeHeM (hpaKTaib-
Has pa3MEepHOCTh HEHPOTIINAIHHO-IHIOTETHAIBHBIX
KOMITIEeKC paBHsIack 1,3 (puc.2). B aToM cMmEIcie
THUMYC HE SBISIETCA MCKIIOYEHUEM M3 3aKOHOMED-
HOCTH O pa3HOHAINPABIEHHONW TUHAMHKE CTPYKTYpPHO-
(YHKIIMOHATBEHOTO PUCYHKA LIEHTpa U nieprdepru npu
cTpeccax pa3HOro reHe3a U MHTEHCHUBHOCTH.

B omnumne ot HMMyHHOH cepAedHO-COCYaUCTast
cucrema, 6e3yCcII0BHO, 00J1a1aeT SIPKO BEIPaKEHHBIMH
¢pakranbHBIMH cBoiicTBamH [8]. O1HaKO B OTEUECT-
BEHHOH OMOJIOTHYECKOH HayKe MeTol (paKTalibHOM
Mop(doMeTprH oKa He HAIIEN IIMPOKOTO IPUMEHEHUSL.
[TosTOMY MBI, HapsiLy ¢ GpaKkTaTEHON Pa3MEPHOCTBIO,
MPUBOJAUM ONHCAHUE CTPYKTYPHBIX M3MECHEHUU
MHUOKap/ia B TPAJUIIMOHHBIX TEPMUHAX MOP(HOIIOTHH.

KOI" npuBonuina k usmenenuro KMII, xapak-
TEPU3YIOMEMYyCsl CHH)KEHHEM WHTEHCHBHOCTH U
[IOTEPEN NCUEPUEHHOCTH. B NOIsIpu30BaHHOM CBETE
OTMEYaJOCh CHWKEHUE aHU30TPONHUU A-IHCKOB, B
($a30BOM KOHTpPAcTE — YMEHBIICHHE ONTHUYECKOU
IJIOTHOCTH JUCKOB CAPKOIIIIa3Mbl MBIIIEYHBIX KIIETOK
u Z-nonoc. Ykazanusie usmenenuss KML] conpoBox-
JAITUCh TUPQPY3HBIM OCcTa0IeHUEM PeaKIIMy Ha OOIIHi
oenox Haumennu. IIUK-peakuuss u peaknus Ha
rnmukoreH mo [llaGagamry BBISIBAANN 3aMETHOE
YMEHBIIICHUE KOJWYECTBA IUKoreHa (puc.3), BeIpa-
JKaolleecs: B HapYIIEHUH OPUEHTUPOBKH T'paHyIl
[JIMKOT€HA M TOSIBIIEHUN KPYITHO3EPHUCTHIX TPaHYII;
COXpaHSBIIMICS ITIMKOTEH PAcIojaraics MpenMmy-
LIECTBEHHO B CyOCapKOIEMHBIX OTJIENax KJIETKH IO
xony A-nuckoB. BeHbI ¢ Ipu3HakaMu 3HAYUTEIBHOTO
CHIDKCHHS TOHYCA U MOJIHOKpoBUs. Peakuus bpare
Ha PHK BrIsiBIIsia yyacTku yCUIIEHHON TUPOHUHO(DH-
nuu non capkoiaemmoit KMII u B nmepunykiIeapHbIX
30Hax. Peakius @enwprena Ha JIHK nmena TeHieHuo
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between immune and neuroendocrine systems have
been already well studied (e.g. the fact that many
immune reactions are controlled by hypothalamus-
hypophysis-adrenal system).

The connection with neuronal protective mecha-
nisms of brain homeostasis could be accomplished
through the interaction of central and peripheric fluxes
of nitrogen monoxides during stimulation of neuronal-
glial , endothelial and macrophagal NO-synthases [6].

The presence of complicated intimate mechanisms
of neuroimmunoendocrine relationships determines a
very fine balance of positive and negative moments of
cross-adaptation to stress factors of various modality.
So, under CCH conditions the thymus of cooled animals
did not practically differ from that in animals of the
control groups, though after hypothermia the cortex
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Puc. 1. Tumyc kpsicel mocne KT (32°C). Yerkast rpanuna
MEXIy KOPKOBBIM U MO3TOBBIM BEILECTBOM OTCYTCTBYET.
x140. 31ech ¥ Ha CIIEAYIOIINX PUCYHKAX: OCh y — JIorapuhm
JUTMHBI KJacTepa (B MHKCEISIX) U3 TOYEK M300paKeHHs
3aJJaHHOW MHTEHCUBHOCTH (250%)oKpackn O0MOOOBEKTA;
0Ch X — JiorapuM IUIOLAAU MPSIMOYTOJIbHON paMKku (B
MHKCENsX), B KOTOPOM Haxonutes kinacrep. dpakranbHas
pasmeprocTh (D) paBHa HakJIOHY MPsAMOI y(X), R? — orieHka
JIOCTOBEPHOCTH alIPOKCUMALIUH.

Fig. 1. Rat thymus following CCH 32°C. There is no clear
boundary between cortical substance and medulla. X140.
Here and in Figs 2-11: axis Y — logarithm of a cluster length
(in pixels) from the image points of the set staining intensity
(=50%) of bioobject; axis x — logarithm of the square of
rectangular frame (in pixels), in which the cluster is.
Fractal dimension (D) is equal to the pitch of the straight
line y(x), R?—the probability evaluation of the approximation.
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Fig. 2. Large hemispheres cortex in rats following a 6-hrs’
cooling. x280.

K CHIDKEHUIO. DIIEKTPOHHO-MHUKPOCKOTTMYECKH ONMCaH-
HbIE€ TUCTOJIOTHYECKHE N3MEHEHHUS PEATN30BEIBAINCH
B BUJI¢ NMPOCBETICHUS LHHUTOIIA3MBI, YyMEPEHHON
TeTepOreHHOCTH MHUTOXOHAPUN, U3MEHEHUS (OPMBI
sapa (puc.4).

ApTepuaibHOE PyCIIO OOJBIIEH YacThIO ¢ TIpU3Ha-
KaMH MTOBBIIIEHHOT'O TOHYCAa, YTO 00JIee BEIPAKEHO B
MEJKUX HHTPaMypaJIbHBIX apTepusiX, [I€ 0TMEYaIoch
PEaKTHBHOE COCTOSHHE IHAOTETHUS C YTONIIEHUEM
TJIAIKOMBITIIEYHOTO cJIos (crma3M). BeHbl Muokapa,
0COOEHHO B IEPUMU3NH, PACITUPEHBI, TOJTHOKPOBHBI C
nepepacnpenenecHueM 3JIeMEHTOB KPOBH B IPOCBETE;
OTMEYEHA MOBHIIIIEHHAS COCYANCTAs IPOHUIIAEMOCTh
B BHUJe HaOyXaHUs CTEHKH BEH C MapIHAIbHBIM,
MIPEUMYIIIECTBEHHO 3HI0TEIHAIEHBIM, BOCIPUATHEM
JKEJIE3HOTO reMaToKCHiInHa 1o [ eiinenraiiny (puc.S),
¢ykcunopunueit mo Ju, IMK-nmonoxutenbHoi
peakiue ¢ yCuiIeHHeM peaklInu Ha IIeTO0YHYIO
docdaraszy. MukpouupkystopHoe pycio (MLIP) ¢
MpU3HaKaMi HEPaBHOMEPHOTO CHIDKEHHS TOHYCA,
xopomo BeisiBisuiack LIIMK-peakius xene3HBIM
reMaToKCUJIUHOM 1o leiijeHraiiny, ycujiuBalach
peakius Ha 1meaouHyo docdarasy (puc.6). B mecte
cHIKeHus ToHyca MLIP, B pacimpeHHBIX Karmisipax,
HaOJII0MAINCH SPUTPOIUTH ¢ OOBIYHBIMA TUHKTO-
pHUANBHBIME CBOHCTBAMU.

NMPOBJIEMbI
KPUOBMONOIrum
2003, N22

and medulla parts were less determined in the lobes
(Fig. 1). In cortical substance there were observed
multiple mytotically cleaving thymocytes, the contacts
between them were very tight. The vessels in
interlobar septum were extended and filled with blood.
The major part of lobes was occupied with cortical
substance, which as small bonds enters the medulla.

The lobes themselves are increased. All these signs
testify to a certain degree of thymus hypertrophy.

Close to Euclidian one the dimensions of morpho-
logical organization of thymus at all the stages of our
experiments (Fig. 1) did not mean the absence not at
all and vice a versa it determined the presence of
functional problems. It is them, which probably were
revealed with RhH due to resonance-like character of
their effect on an organism. Low fractality of IS key
link at CCH looks sudden. For CNS there was
characteristic a high level of chaotic state, at this or
that stage of effects a fractal dimensions of neuroglial-
endothelial complexes was equal to ~1.3 (Fig. 2). In
this meaning the thymus is not the exception of the
regularity about versatile dynamics of structural and
functional picture of the center and periphery under
stresses of various genesis and intensity.
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Fig. 3. Left ventricle myocardium of rat in 1 hour following
CCH. Fall of glycogen amount in CMC. Satining according
to Shabadash. x 400.
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Fig.4. Rat myocardium in 1 hour following CCH. Hetero-
geneity of CMC mitochondria. x15000.

B cTtpomMe oTMedeH yMEpeHHBIN OTEK, MpeuMy-
LIECTBEHHO BOKPYT PACILIMPEHHBIX BEH C HAKOIUIEHUEM
B 3HIOMI3UH PAS XeUn-monoXuTeIpHOTO MaTeprana
C pacnpOCTpaHEHHEM Ha NPUJIEKALIUE OTHEIbI
SHIOMHU3HSI.

Metoa JIu BBIABIAN OYaroBble MOBPEXIACHUS
ennHnuHbIX KMI[ xoHTpakTypHOTro xapakTtepa,
KOTOpBIE JIOKaJIU30BAJIUCh B MHTPAMYypalbHBIX
OTJeJIax MHOKapJa JIEBOTO JKEJIyJ0o4uKa, BOKpPYT
pacIIMpeHHBIX MOJHOKPOBHBIX BeH (puc.7). OTu
MOBPEXIECHUS XapaKTEepHU30BaJINUCh CONMKEHHEM
A-IUCKOB TIPH TOJIAPU3AIMOHHON MHUKPOCKOIHHU U
MOBBIIIEHUEM ONTHYECKON IUIOTHOCTH YKa3aHHBIX
CEerMeHTOB B (pa30BOM KOHTpAcCTE. 30HBI MOBPEXK-
JICHHI TaBaJIM YCHUJICHHYIO PEaKIUI0 Ha OOIIHii OeJIoK
o JlaHWeJIH, OKPAIIMBAINCH OCHOBHBIM ()yKCHHOM
no JIu u xene3HbIM TeMaTOKCHWINHOM 1o [eiigeH-
raitny. B KMII otmeuanock 3Ha4UTETbHOE CHUKEHHE
peakuuii Ha GepMEHTHl OKHCIHUTEIbHO-BOCCTAHO-
BHUTEJIBHOTO PsIA, OAHAKO MX ITOJIHOTO HCUE3HOBEHUS
He 00Hapy>KUBAJIOCH 1aKe B TIOBPEKAEHHOM CErMEH-
Te BOJNOKHA. [lo naHHbIM [7], yKka3aHHbIE KOHTpaK-
TYPHBIE IIOBPEXKICHHUS, BBISBIIIEMBIE JINIIb CIIELIUAIIb-
HBIMU METOAAMM, SIBJISIOTCS HAYAJIBHBIMU CTaAUsIMU
M3MEHCHUH U UMEIOT 0OPAaTUMBIH XapakTep.

B oOisactu npezacepanii, 0COOCHHO IIPaBoOro, B

Lg S frame
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In contrast to immune system the cardiovascular
one possesses evidently manifested fractal properties
[8]. However in biology of this country the method of
fractal morphometry has not been widely applied yet.
Therefore we together with fractal dimensions are
describing the structural changes in myocardium in
traditional morphology terms.

CCH resulted in the change of CMCs, characte-
rized by the intensity decrease and loss of covering
with lines. In a polarized light there was noted the
reduction of A-discs anisotropy, in a phase contrast
there was found the optic density lessening in muscular
cells sarcoplasm and Z- stripes. The mentioned CMC
changes were accompanied by a diffuse weakening
of Danielli’s total protein reaction. PAS-reaction and
glycogen reaction on Shabadash revealed a noticeable
reduction of glycogen amount (Fig. 3), manifested in
the impairment of glycogen granules orientation and
manifestation of large-grained granules; the glycogen
remained was mainly located in subsarcolemma cell
sites along the discs. Veins characterized with the signs
of significant tonus reduction and plethora. RNA
Brachet reaction revealed the sites of an increased
pironinophylia under CMC sarcolemma and in
perinuclear zones. Feulgen reaction on DNA showed
the tendency to reduction. Electron microscopically
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Fig. 5. Rat myocardium in 1 hour following CCH. An
increased vascular permeability of subendothelial vein
compartments. Staining by Heidenhain. x200.
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Fig. 6. Rat myocardium in 1 hour following CCH. Activity
increase of alkaline phosphatase in capillaries walls. Homori
reaction. X200.
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CyOdHIOKApIUAIBHBIX OTAENaX OOHAPYKUBAIHCH
OJIMHOYHBIE o4aroBble moBpexaeHus KML] (puc.8),
XapaKTepHU3yIIIHeCcss HEKOTOPHIM YMEHbBIIEHHEM
KoJM4yecTBa MUOPUOPHILT IpH (Ha30BO-KOHTPACTHOM
MHUKPOCKOTIMA W WX HaOyXaHueM. AHU30TPOITHEIE
cBoiictBa KMI] cooTBEeTCTBOBaNU KOJIUIECTBY
COXPAaHMUBIINXCS MUOPHOPHILI. Sipa THIIOXPOMHBIE,
HaoOyxume. [ToBpexxaennbie cermenTsl KMI yTomire-
HBl ¢ yBEIHMYEHUEM nuameTpa B 2-2,5 pasza u
3aXBaTHIBAJIM HECKOJBKO CapKOMEpPOB. YYaCTKH
BOJIOKOH C SIBICHUSMH MHOIIUTOJIM3a OKPAITUBAINCH
KHCIIBIMH ¥ OCHOBHBIMU KPacCUTENSIMH cllabee, yeM
HOpMaJIbHBIE BOJIOKHA. OTMEUYECHBI CHUYKEHUE PEaKIIN
Y HapyIlIeHHWEe OPHEHTAIMN 3€peH IIIMKOoreHa. 30Ha
MuonuTonn3a He oonanana MK — monoxurenbHIMI
CBOMCTBaMH, HE OKpallnBajach >KEJIE3HbIM reMaTo-
KCUJIMHOM 110 'eliieHraliHy U OCHOBHBIM (DyKCHHOM
no JIu. Peaknus vHa oOmwuii 6e10K 3HAYHUTEIHHO
cHmkeHa. Peakiiun Ha PHK u JIHK B 30HaX MuomnuTo-
JIM3a TaKkKe CHYKeHbl. [ panyisl popmaszana, cooTBeT-
CTBYIOIIINE JIOKATHU3ANU (EPMEHTOB OKHCIUTEINBHO-
BOCCTaHOBUTEIBHOTO Psa, 1€30PUEHTUPOBAHBI U
PacCIOI0KEHbI PEUMYIIECTBEHHO TU(DY3HO U PEKe,
YeM B HETIOBPEIKICHHBIX MBIIICYHBIX BOJOKHAX.

NPOBNEMBI
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2003, Ne2

described histological changes were realized as a
cytoplasm lightening, moderate heterogeneity of
mitochondria, change of the nucleus shape (Fig. 4).

Arterial bed is mainly characterized by an increased
tonus, that is more manifested in small intramural
arteries, where there was noted the reactive state of
endothelium with the thickening of smooth muscular
layer (spasm).

Myocardium veins, especially in perimysium, are
widened, plethoral with blood elements redistribution
in lumen; an increased vascular permeability is noted
as a vein wall swelling with partial, predominantly
endothelial perception of ferrous hematoxylin on
Heidenhain (Fig. 5), fuchsinophylia on Lee, PAS-
positive reaction with its intensification to alkaline
phosphatase. Microcirculatory bed (MSB) was
characterized by the signs of an uneven tonus reduction,
PAS reaction by ferrous hematoxylin on Heidenhain
was well manifested, alkaline phosphatase reaction
intensified (Fig. 6). In the site of MCB reduction, in
widened capillaries there were observed the
erythrocytes with common tinctorial properties.

Moderate edema was noted in stroma, mainly
around widened veins with accumulation PAS (Hale)-
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Puc. 7. Muoxkapa kpeicsl uepe3 1 1 nocne KL Kontpak-
TypHBIE N3MEHEHUS BOKPYT HHTpaMypaibHbIX BeH. OKpacka
o JIu. x200.

Fig. 7. Rat myocardium in | hour following CCH. Contracture
changes around intramural veins. Staining according to Lee.
x200.
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Fig. 8. Rat myocardium in 1 hour following CCH. Focal
myocytolysis of CMC. x15000.

OTH U3MEHEHHUS HOCSIT XapaKTep 04YaroBHIX
MOBpEXICHUI MUOMDUOPUILT C IPU3HAKAMU MUOIIUTO-
JU3a U SBISIFOTCST 00paTuMbimMu [7].

Mopdonmornyeckoe ucciieioBaHue Ceplla IKCIe-
PUMEHTANbHBIX JXUBOTHBIX IMOCJIE 6-4aCOBOTO
BozaercTeus KLI' Ha ypoBHE TeMmmepaTypsl Tena
32°C BBIABIAIO U3MEHEHHUS, aHAJIOTHYHBIE TAKOBLIM
MIpH YacoBOM oxJaxeHnu. OHH Kacaauch QyHKIHO-
HaJIbHO-aKTUBHOM MapeHXUMEBI 1 cTpoMbl KMI, mmenu
0oJiee pacpoCTpaHeHHbBIN XapakTep. Tak, 3IeKTPOH-
HO-MuKpockonmaeckn B KMI] ormeuanuces retepo-
FeHHOCTh, Ha0yXaHHe MHTOXOHAPHHA, HEYETKOCTh
KOHTYPOB KPUCT U UX YACTUYHOE pa3pylIeHHUE, 4TO
Hau0OoJee XapaKTEepPHO IS 04aroBBIX MOBPEKICHUN
KOHTPAKTYpHOTO THIA. YKa3aHHbIE H3MEHCHHUS
COMPOBOXAAIUCH CHUKEHUEM PEAKIINU Ha TITUKOTEH 1
o0mmii OenoK.

CrpoManbHble U3BMEHEHUS XapaKTepHU30BaIUChH
CHIDKEHHBIM TOHYCOM COCYAHMCTOTO pycJa C TIOBBIIIIe-
HUEM COCYIHCTOW MPOHUIIAEMOCTH BEHO3HOTO
cerMenTa, BeisiBIsieMoro LIIMK-peakmueid, )xeae3HbM
reMaTokCcuianHoM 1o l'eliieHrailHy U OCHOBHBIM
¢bykcunom mno Jiu. M3yuenue MIP moxkazaio
CHHI)KEHHE TOHyca (puc. 9), KanuJuIsApbl OBLIN
pacuiupeHsl ¢ ymMepeHHo paspeixiaeHHoil HINK-
MOJOXKUTEIbHON CTEHKOH, B KOTOPOHM OTMeyaliach

NPOBNEMBI
KPMOBMOJIOTHUM
2003, Ne2

positive material in endomysium with spreading on the
adjoining endomysium sites.

Lee method revealed focal damages of contracture
character of single CMCs, which were localized in
intramural myocardium compartments of left ventricle,
around widened plethoric veins (Fig. 7). These
damages characterized by A-discs approaching at
polarization microscopy and by an optic density rise of
the segments mentioned in a phase contrast. Damages
zones showed an intensified reaction on a total protein
according to Danielli, were fuchsin stained mainly
according to Lee and ferrous hematoxylin according
to Heidenhain. In CMCs there was noted a consi-
derable decrease of responses to oxidative-recovery
row enzymes, although no complete disappearance of
those was noted even in a damaged fiber segment.
According to the data [7] the mentioned contracture
impairments revealed only by specific methods are the
initial stages of the alterations and possess a reversible
character (Fig. 8).

In pericardial site, especially of the right one, in
subendocardial compartments there were revealed
single focal CMCs impairments (Fig. 8), characterized
by a slight reduction of myofibrilles number at phase-
contrast microscopy and by their swelling as well.
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Puc. 9. Muokap kpeice mocie 6-gyacoBoit KLI'. CHmxeHue
ToHyca MIIP. ®a30Bo-KkoHTpacTHas MUKpockonus. X2000
Fig. 9. Rat myocardium 6 hours following CCH. Tonus
reduction of MCR. Phase-contrast microscopy. x2000.
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Fig.10. Electron-microscopic image of rat myocardium
fragment 6 hrs after CCH. Recovery of CMC structures.
x15000.
BBIp@)KEHHAsI peakius Ha HeJouHyr (ocdarasy.
3amMeyieHre KPOBOTOKA B KalMJUIIpax HaOIoamy B
30Hax ¢ oyaroBbiMu u3mMeHeHnussMu KMLI. Oputpouu-
THl B 3TUX CETMEHTAaX KaNUJUISIPOB TEPSJIU CBOU
TUHKTOpHAJIbHBIE CBOMCTBA U BOCIIPUHUMAIH, XOTS U
HE MOCTOSIHHO, OCHOBHOW (DYKCHH M >KEJIe3HBIH
rematokcunuH. CTpoMaidbHBIH OTEeK OBIT Oosiee
BBIPaXX€H B CPAaBHEHHUU C MpeAbIAYyIIeH rpynmoi
HaOJIOIEHNH 1 PacTIpOCTPaHSIICS Ha DHIOMU3HM.

OrnrcanHble 09aroBbIe KOHTPAKTYPHBIC TTOBPEK-
neanss KMI] o mryOvHe M3MEHEHHH OCTaBalliCh B
npenenax 1-i cTaguu co 3HAYUTENbHBIM CHUKEHUEM
peaknuu Ha obmuii Genok. KommuectBo crienndu-
YeCKUX OMONIOTUYECKH aKTUBHBIX TPaHYI, JIOKAIH-
syromuxcs B KMI] ¢ npu3zHakaMu MUOLMTONMN3A,
OonplIO€, 32 CUET BHYTPUKIETOUHOTO OTEKAa OHH
OTTECHEHHBl Janeko oT sAxapa. Ilo onrtmueckoi
IULIOTHOCTU W pa3MepaM TpaHyJbl FeTePOTreHHBI.
CraenyeT OTMETUTh BBIPAaXXKEHHBIH OTEK BOKPYT
MOBPEXICHHBIX KIIETOK C UX pazoOuienneM. B atux
K€ 30HaX MpeacepAuil oTMedanuch HeOOoNbIIue
peostornueckue nsmeHenuss MIP, koropeie xopouio
BBISIBIISUTUCH ()a30BO-KOHTPACTHOW MUKPOCKOITHEH.

B Teuenne 24-48 4 mociie oTOrpeBa JKUBOTHBIX
HaOII04aI0Ch BOCCTAHOBICHUE CTPYKTypel KMI]

Lg S frame
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CMCs anisotropic properties corresponded to the
amount of myofibrilles remained. The nuclei are
hypochromic, swollen. Damaged segments of CMCs
are thickened with the 2-2.5-fold diameter rise and
captured a few sarcomeres. Fibers sites with the
phenomena of myocytolysis were weakly stained by
acidic and main dyes, comparing to normal fibers.
There were noted the reaction decrease and the failure
of glycogen grains orientation. Myocytolysis zone did
not possess the PAS-positive characteristics, had not
been stained by ferrous hematoxylin according to
Heidenhain and basic fuchsin according to Lee. Total
protein reaction was considerably lowered. RNA and
DNA responses in myocytolysis zones were also
decreased. Formazan granules, corresponding to
enzymes localization of oxidative-recovering row, were
disoriented and mainly located diffusely and rarely than
in non-damaged muscular fibers.

These alterations have the character of focal
myofibrilles impairments with myocytolysis signs and
are considered to be reversible [7].

Morphological investigation of experimental
animals’ heart following the 6-hrs” CCH effect at the
level of the body temperature 32°C, had revealed the
changes analogous to the ones under a 1-hour cooling.
They were related to a functionally-active parenchyma
and CMCs stroma, and were of a more spread
character. Electron-microscopic test of CMC had noted
heterogeneity, mitochondria swelling, unclearness of
the cristas contours and their partial damage, that was
the most characteristic for a contracture type focal
damages. Mentioned changes were accompanied by
the response reduction on glycogen and total protein.

Stromal changes were characterized by the
decreased tonus of a vascular flow with an increase
of a venous segment vascular permeability, revealed
by PAS-reaction, ferrous hematoxylin according to
Heidenhain and basic fuchsin according to Lee. MCB
investigation showed the tonus reduction (Fig. 9),
capillaries were widened with moderately crumbled
PAS—positive wall, where there was noted a
manifested response to alkaline phosphatase. The
slowing down of blood flow in capillaries was observed
in the sites with CMCs focal changes. Erythrocytes in
those capillary segments lost their tinctorial characte-
ristics and percepted the basic fuchsin and ferrous
hematoxylin, although not constantly. Stromal oedema
was more manifested comparing to the previous group
of observations and was spreading to an endomysium.

The described focal contracture CMCs impairments
on the changes depth remained to be within the 1%
stage with a significant decrease of total protein
response. The amount of specific biologically active
granules, localized in CMC with the signs of
myocytolysis is huge, due to an intracellular oedema
they are pushed-out far away from the nucleus. The
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Fig. 11. Rat myocardium to the 2™ day after 6-hrs’ CCH.
Glycogen recovery in CMC. PAS-reaction. x400.

(puc. 10), mosBASIHCH TOTIEpEeYHAS HCUEPUEHHOCTD U
AQHHU30TPOIHS MBIIIIEYHBIX BOJIOKOH C MPHOIMKEHHEM
roKasaTeJiell peakiuii Ha O0IIui OEJI0K K TAKOBBIM B
KOHTPOJILHOM IPYTINE }XUBOTHBIX; BOCCTAHABIHBAJICS
1 dy3HbIN 1, O0IBIIEH YaCThIO, OPUESHTHPOBAHHBIH
[JIMKOTCH B MBIILICUYHBIX BOJIOKHAX (puc. 11).

dopmupoBanue Mophoduznonornyeckux ppaxra-
JIOB B TKaHU MHOKaplla — MpU3HAK HOPMaJIbHOMI
3NEKTPOMEXaHNUeCKOM paboTs! cepaua (puc.2-11). Ilo
COBPEMEHHBIM IPEICTABICHUAM 3TO U KBa3U(ppak-
TaJbHasl CTPYKTypa COCYIOB, U (hpaKTajgonogo0OHbIe
COETMHUTEIIbHO-TKaHHbIE 00Pa30BaHUs, IPUKPEILISIO-
[IMe KJIanaHbl cepAlia K MBIIIIAaM, H QpakTaibHas
OpraHu3alvsl Pa3BeTBICHUI HEKOTOPBIX CEPJICUHO-
MBIIIIEYHBIX BOJIOKOH U cucTeMbl [ nca [8]. dpakrans-
HBIC CTPYKTYPBI U3-3a CBOCH N30BITOUHON HEpeTyJIsIp-
HOCTH SIBIISTFOTCSI POOACTHBIMHU CUCTEMaMH U XOPOIIIO
MPOTHBOCTOST HOBPEKACHUSM.

BbiBOABI

®pakranbHass MOPHOMETPHUS CTPYKTYPHO-DYH-
KIIMOHANBHBIX 0COOEHHOCTEH TKaHW MHOKapaa Tpu
KOI' noka3ana, 4To AJsi CEplEYHO-COCYIUCTOMN
CHUCTEMBI B OCHOBHOM XapaKTepHa MOJIyICHHAs paHee
3aKOHOMEPHOCTh: NpPOTHBO(A3Has JUHAMHKAa
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granules are heterogenous on the optic density and
sizes. The manifested edema around the damaged cells
and their dissociation should be noted. In those
pericardial zones there were observed slight
rrheological changes of MCB, revealed by a phase-
contrast microscopy.

Within 24-48 hrs following the animals’ warming
there was noted the recovery of CMCs structure (Fig.
10), there was appeared a diametrical covering with
lines and muscular fibers anisotropy with approaching
the indices of total protein reaction to those in the control
animals group; diffusive and oriented glycogen in
muscular fibers was mainly recovered (Fig.11).

Conclusions

Fractal morphometry of the tissue structural and
functional peculiarities of a myocardium tissue during
hypothermia had shown that for cardiovascular system
the obtained earlier regularity was also characteristic:
anti-phase dynamics of the persistence and antiper-
sistence interchange of brain and periphery functional
systems.

Formation of morphophysiological fractals in a
myocardium tissue is the sign of normal heart
electromechanic functioning (Fig. 2-11). According to
current notions these are a vascular quasi-fractal
structure and fractal-like connective-tissue formations,
connecting heart valves to muscles and fractional
organization of branching of some heart muscular fibers
and His’ system [8]. Because of the surplus irregularity
fractal structures are known to be robust systems and
are resistant to damages. The revealed by us fractal
dynamics may be considered as an important part of
general adaptational syndrome during a cold stress.
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Yepe0BaHMs MEPCUCTEHTHOCTH M aHTHUIICPCUCTEHT-
HOCTH ()YHKIIMOHATIBHBIX CHCTEM MO3Ta U nepudepuH.
OTt4acTu MO3TOMY OOHAPYKEHHYIO HAMH (hpaKTallb-
HYI0 TUHAMHUKY MOXXHO CUMTATh Ba)KHOH COCTaBHOMN
4acThl0 OOIIEro amamnTalioOHHOTO CHHApPOMA MpHU
XOJIOJIOBOM CTpecce.
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