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C Bo3pacToMm, Hapsy ¢ ocinabieHneM OOMeHa BeecTB
n Apyrux QyHKIMH OpraHu3Ma, MOOWIM3YIOTCS BaXKHBIE
MIPUCTIOCOONTENbHBIE MeXaHU3MbI. CTapeHHe MOXET nepe-
pactaTb B 00JIe3Hb MM OBITh IIPUUUHOI €€ HEM30eXKHOTO
pa3BUTH. YCTIEUITHOE HCTIOIB30BaHUE B MEAULINHE Pa3IHy-
HBIX ()OPM HCKYCCTBEHHON TMIIOTEPMHH TIO3BOIHIIO PACK-
PBITB psii 0COOCHHOCTEH BOSHUKHOBEHHMS M Pa3BUTHS OTBET-
HBIX peaKluil OpraHu3Ma, BOSHUKAIOIIUX [IPU OXJIAXKICHUU.
[osiBEeH1e HOBBIX TEXHOJNOTHI B MEAULIUHCKON MPaKTHKE
JIaJI0 BO3MO)KHOCTh IPUMEHSTH HU3KUE U CBEPXHU3KUE TEM-
niepatypsl (—120°C) ¢ mesbro co3aHus YCIOBHI I TeHepa-
JIN30BAHHOTO CIEUU(PUYESCKOTO BO3/IEHCTBHSI HA TOMEOCTa-
TUYECKHE PETryIATOPHBIE CUCTEMBI. Takue 3KCTpeMalbHbIE
TeMIlepaTypHbIE BO3ICHCTBHS OTIINYAIOTCS (PH3HOIIOTHIEC-
KOH 11e51ec000pa3HOCThI0, 0COOCHHO B ITOXKHIIOM BO3pAacTe,
KOT71a COOCTBEHHBIE CHICTEMBI PETYIISIINN TEPSIIOT «ILTaCTHY-
HOCTBY.

Lenpb qanHON pabOTHI — U3yYUTh BIMSHUE PUTMUYECKUX
AKCTPEMAITFHBIX XOIOIOBEIX Bo3eiicTerif (POXB) Ha HekoTo-
PpBI€ TIOKa3aTeN! CIEKTPAIbHOI0 aHAIN3a BapuabeIbHOCTH
cepaeanoro purMa (BCP) y moneit moxmnioro Bo3pacra.

O6cnenoBaHa rpynmna HOKHIBIX MyXYUH, KOTOPbIE TO-
JTy4uin 9 ceaHcoB 2-MHHYTHOTO OXJIaXI€HUS B KpHOKaMepe
npu temnepaTtype —120°C. B cooTBETCTBHH € CYIIECTBYIO-
IIMMH MEXyHapOIHBIMU TPEOOBAHUSIMH K MEAUIIMTHCKON
TEXHHKE OBLITO NCIOIB30BaHO KPUOCTAaTHPOBaHUE O€3 IpH-
MEHEHHMsI JKUAKOTO a30Ta. Perucrpanuro 3neKTpokapano-
rpaMMBI OCYIIECTBIISUIA Ha 3NeKTpokapaunorpade «Ilomu-
CriexTp» B 6-TH CTaHJAPTHBIX 0TBEACHUAX. CIIeKTpanbHBINA
ananu3 BCP npoBoaunu ¢ momompro nporpammsl «lIlomu-
Cnexrp-Putmy».

OnenuBas Mokas3aTeny cleKkTpanbHoro ananusza BCP
y TpyIIIBI MY>4YUH IOXKUIOro Bo3pacTa 1o POXB, MoxHO
YCTaHOBHUTH XapaKTEPHBIH AJIs JAHHOTO BO3pacTa Mepexo
Ipoliecca yrpaBiIeHUs pUTMa cepAlia IOCPEICTBOM HEPB-
HBIX CTPYKTYP C BET€TaTHBHOTO YPOBHS PETYJISILIUH HA MEHEe
crier(pMIHBIN 1 N30MpaTeNbHbIH — TyMOpaJIbHO-METa00IH-
yeckuil. [locie 9-ro ceanca POXB, a Takke B OTIaICHHEIS
CpOKH HaOIIoeHUS (depe3 HeleITo M MECSIII [OCIIe oCea-
HeH POy PhI OXJIAXKICHNS ) 3HAYCHHS 00IIeH CTIEKTpajib-
HOW MOIITHOCTH HEHPOTyMOpaIbHON peryisannu Obuid Ha-
MHOTO BBIIIIE KOHTPOIBHBIX. OTMedascs coanaHCHpOBaHHBIN
BKJIaJ B CTPYKTYPY CIIEKTpa KaK T'yMOPAaJILHOTO 3BEHA PEry-
JISILUY, TaK ¥ BETETaTUBHON HEPBHOU CHCTEMBI. YCTaHOBIIEHO,
YTO y JIUII MOXHIIOT0 Bo3pacTta Ha poHe POXB mpormece
YOpaBICHHUS PUTMa CEepALla IEPEXOIUT C MEIJICHHOTO Ty-
MOPaJbHO-METa0O0IMUYECKOTO YPOBHSI PETyIISILIUH, Ha OBICT-
Pblil BET€TaTUBHBIN YPOBEHb, HE CBOMCTBEHHBIH CTapero-
LIEMY OpPraHU3My.

Takum 06pa3oM, MOXKHO cIeNaTh BEIBOJ, 4To POXB 3a
CUET aKTUBAIMH BBICIINX BETETaTUBHBIX LICHTPOB CIIOCOOHBI
3HAYUTENBHO MTOBBIIIATH aJal TAIIMOHHBIC BO3MOKHOCTH TI0-
JKHUJIOTO OpraHU3Ma.

KpuoGMOROrIM

T.22,2012, Ne3

With aging, along with the weakening of metabolism
and other functions of an organism, important adaptive me-
chanisms are mobilized. Aging may transform into a disease
or be the cause of its inevitable development. Successful
application of various artificial hypothermia methods in
medicine allowed to disclose some peculiarities of the origin
and development of organism responses occuring during
cooling. Introduction of new technologies in medical practice
provided the possibility of applying low and ultra-low
temperatures (—120°C) to create the conditions for a gene-
ralized specific effect on homeostatic regulatory systems.
Such extreme thermal effects are differed by physiological
expediency, particularly in aged people, when own regula-
tion systems lose a ‘flexibility’.

The research aim was to study the effect of thythmic ex-
treme cold exposures (RECEs) on some indices of spectral
analysis of heart rate variability (HRV) in aged people.

The group of aged men exposed to nine sessions of
2-min-long coolings in cryochamber at—120°C was observed.
Cryostatting without liquid nitrogen was used according
to the accepted international standards for medical equip-
ment. Electrocardiograms were recorded with electrocardio-
graph Poly-Spectrum in 6 standard leads. Spectral analysis
of HRV was performed with Poly-Spectrum-Rhythm soft-
ware.

Evaluating the indices of spectral analysis of HRV in
the group of aged men prior to RECEs, we can establish the
characteristic for this age transition of process of heart rate
control by nervous structures from regulation of vegetative
level of regulation to the less specific and selective: humoral-
metabolic one. After the 9" session of RECE, as well as
long-term observation (a week and a month after the last
cooling) values of total spectral power of neurohumoral
regulation were much higher than the control ones. There
was established a balanced contribution to the spectrum
structure in both regulation of humoral component and
vegetative nervous system. It has been found that in aged
people with RECE a cardiac rhythm control transformed from
slow humoral-metabolic regulation level to rapid vegetative
one, being not characteristic for aging organism.

Thus, we can conclude that RECEs due to activation of
the highest vegetative centers can significantly improve
adaptative abilities of aged organism.
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CTpYKTYpHO-(PYHKUIOHaAbHUI CTaH BHYTPIlUIHLOT MeMOpaHu
MITOXOHApIi# renarouMTiB 3a MOAEAIOBaHHS rinodio3y y wmypis
C.A. MeabHMYYK, C.B. XmxHsik, B.C. Moro308BA, B.M. BonLiLbkmin
HauioHanbHni yHiBepcuTeT Giopecypcis i MPUPOAOKOPUCTYBaHHS YKpaiHu, m. Kuis
Structure-Functional State of Internal Mitochondrial Membrane
of Hepatocytes during Modeling of Hypobiosis in Rats

S.D. MewnycHUK, C.V. KHYzHNYAK, V.S. MOROZOVA, V.M. VOYTSITSKY
National University of Life and Environmental Sciences of Ukraine, Kyiv, Ukraine

@dopMyBaHHS IITYYHOTO TOOIOTHYHOTO CTaHy BEZIE 110
rinoMeraboii3My, IKHH CyHpPOBOIKYETHCS 3HIDKEHHSM
eHepro3ade3neveHHs TEIIOKPOBHOTO OPraHi3My i OTpedye
JIOCJIJDKEHHSI TPOTIKaHHsI 010€HePreTHUHMX MPOLECIB Y KITi-
THHaX. HaiinoBHilIe ysBIEeHHS PO IHTEHCUBHICTB ITPOLIECIB
NepETBOPEHHS EHEPrii 3a y4acTio MITOXOHIPIK A€ KOMII-
JIEKCHUM MiAX1, SKUH BKIOYAE JOCIIIKEHHS aKTHBHOCTI
(hepMeHTIB IUXaTBHOTO JIAHITFOTa, BMICTY IIUTOXPOMIB, a Ta-
KOX aHaJli3 CTPYKTYpHOTO CTaHy BHYTPIIIHbOT MEMOpaHH
MITOXOHPIH, 1110 1 00YMOBHJIO METY JaHOTO AOCIIIKCHHS
3a MOZICJTIOBAaHHsI By [VIEKHCIIOTHOTO TiN00103y y 1ypiB.

B cran mwTy4Horo rino6iosy (mpotsrom 2,5-3 roauH)
LIypiB BBOAWJIN METOJIOM «3aKpHUTOi cynnHm» baxmer’ eBa-
Jxaiis-Amxyca. O0’ekToM T0CiiKEHHS OyJIH IperapaTu
BHYTPIITHROT MEMOpPaHH MITOXOH/IPil TeaTONUTIB. AKTHB-
HICTh (PEPMEHTIB TUXATBHOTO JIAHIIFOra T2 BMICT IIUTOXPOMIB
y MeMOpaHi BH3HAYaJld CIIEKTPOPOTOMETPUYHO 32 CTaH-
JIAPTHAMH METOIMKAaMH. 3a JI0oMOoroto 1-aHiiHoHadTaiH-
8-cynpdonary (AHC) ta mipeHy OIiHIOBaJIH CTPYKTYpPHO-
JVHAMIYHI BIACTUBOCTI MeMOpaH. 3MiHM MiKpOB’s3KOCTI
JIITHOT KOMITOHEHTH MEMOpaH BU3HAY AT 33 CTYIIEHEM €K-
cuMepHu3alii mipeHy, 1o JOKaAII3yEThCS y 30HI KUPHO
KUCJIOTHHX JIaHLIIOTiB pocdorimiaiB. Kondopmariiini Mmoau-
¢ikanii 61TKOBUX MOJIEKYJ I Y MeMOpaHax OL[iHIOBaJIH 3a
e(eKTHBHICTIO raciHHs aKpuiIaMinoM TpunrohanoBoi ¢uryo-
pecIeHITii.

Po3BuTOK Tino6io3y CynpoBOMKYETbCS HEOJHO3HAU-
HUMHM 3MIHaMH B aKTHBHOCTI (D€PMEHTIB ANXAJIBHOTO JIAH-
IFOTa MITOXOH/IPiii TeMaTOIUTIB: AKTUBHICTh (DEPMEHTIB TIep-
IIMX JIAHOK CIIpspKeHHs AuxansHoro jgaHiora (HA TH-KoQ-
okcuaopenykrasu Ta KoQ-1utoxpom c-oKCHIOpeyKTa3u)
JIeTII0 3pOCTaE, B TOM Yac SIK aKTUBHICTD IIUTOXPOM C-OKCH-
JopenyKTas3y (KIHIeBa JJAHKA CIIPSDKEHHS) 3HI)KY€ETHCS B Ce-
penabomy Ha 37%. [ToaiOHi 3MiHM XapaKTEpHi U BMICTY
(YHKIIOHATEHO-aKTUBHUX [IATOXPOMIB: BMICT IATOXPOMIB
rpyn b Ta ¢ 3pocTae, a rpyInu a 3HUKYETBCS Y CEPeTHbOMY
Ha 26%. Kpim Toro, nokazano npurtaideHus AT®-cunreras-
HOi aKTHBHOCTI MITOXOHJPIH.

MetonoM ¢uTyOpecieHTHUX 30H/1iB BCTAHOBIJICHO 3HH-
JKCHHS MIKPOB’SI3KOCTI aHYISIPHUX (TIPUOLTKOBUX ) JTiTTi/TiB
BHYTPILIHBOT MEMOpaHH MITOXOH/IPIi B yMOBax rimno0io3sy.
3MiHM napameTpiB (uryopecieHIii MeMOpaHOo3B’I3aHOTO
AHC Bka3ye Ha Mo diKallito MOBEpXHEBOT (OJISIPHOT) -
JISIHKK MeMOpaH. Pe3ynbsrati BUMiproBaHHS TPUNTO(HaHOBOT
(uryopecueHIii cBiggars mpo KoHPOpMAITiiiHi 3MiHH O1TKO-
BUX MOJIEKYIL.

TakuM YMHOM, IPUTHIYEHHS €HEPreTHYHOT 31aTHOCTI
MITOXOHJIPii FeMaToUTIB 32 YMOB Til00i03y 00yMOBJIEHO
SHIDKCHHSIM (DYHKIIIOHAJIBHOT aKTUBHOCTI KIHIICBOI JTaHKH
CIPSDKEHHSI AMXaJIbHOTO JIAHIIOTa Ta TIEPEHECEHHS eJIEeKT-
POHIB BiJl cyOCTpaTy OKUCICHHS, B TOMY YHCIIi, MOXKIJIHBO,
1 B pe3yIIbTari CTPYKTYpHOI MOIH]IKaIlil BHYTPIIIHBOT MITO-
XOH/IpiaJIbHOT MEMOpPaHH, PO IO CBIYaTh 3MiHU YIIOPSIIIKO-
BAHOCTI JIIITITHOT'O Ta O17TKOBOTO KOMITOHCHT MEMOpPaHH!.

KpuoGMOROrIM

T.22,2012, Ne3

Formation of artificial hypobiotic state leads to hypo-
metabolism accompanied by a decrease in energy supply
of homoiothermic organism and requires the study of bio-
energetic processes course in cells. The profound under-
standing of the intensity of energy conversion with mito-
chondria is given by complex approach including the inves-
tigation of the activity of respiratory chain enzymes, cyto-
chrome content and the analysis of structural state of mito-
chondria internal membrane, this has stipulated the research
aim to model carbon dioxide hypobiosis in rats.

An artificial hypobiotic state (within 2.5-3 hours) in rats
was induced by Bakhmet’ev-Andjus- Gaja method of “close
tank’. The research objects were preparations of internal
membrane of hepatocyte mitochondria. The activity of respi-
ratory chain enzymes and cytochrome content in the memb-
rane were determined spectrophotometrically by standard
methods. Structural and dynamical properties of membranes
were evaluated with 1-anilinonaphthalene-8-sulfonate
(ANS) and pyrene. The changes in microviscosity of memb-
rane lipid components were determined by the degree of
eximerization of pyrene localized in the area of fatty acid
chains of phospholipids. Conformational modifications of
protein molecules in membranes were assessed by the effi-
ciency of quenching with acrylamide of tryptophan fluo-
rescence.

The development of hypobiosis is accompanied by am-
biguous changes in the activity of respiratory chain enzymes
of hepatocyte mitochondria: the enzyme activity of first
links in coupling of respiratory chain (NADH-Q oxidore-
ductase and Q-cytochrome c-oxidoreductase) is slightly in-
creased, while the activity of cytochrome c-oxidoreductase
(coupling final link) is reduced by about 37%. Such changes
are characteristic for content of functionally active cytochro-
mes: content of cytochromes b and ¢ increases and decreases
ina group by 26% in average. Moreover the inhibition of
ATP-synthetase activity of mitochondria has been shown.

By the method of fluorescent probes we have establi-
shed the decrease in microviscosity of anular lipids of mito-
chondria internal membrane during hypobiosis. The chan-
ges in fluorescence parameters of membrane-connecting
ANS indicate the modification of membrane surface (polar)
sites. The results of tryptophan fluorescence measurement
testify to the conformational changes of protein molecules.

Thus, inhibition of energy capacity of hepatocyte mito-
chondria during hypobiosis is stipulated by decreased func-
tional activity of final link in the coupling of the respiratory
chain and transfer of electrons from oxidation substrate,
including, possibly as a result of structural modification of
mitochondria internal membrane, as evidenced by the chan-
ges in orderliness of membrane lipid and protein compo-
nents.
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MdpakTarbHasi reomeTpus rematosHuedgasmyeckoro Gapbepa
npu XOAOAOBOW aKKAMMAaLWM, 3CTMBALMKM, rudepHaumm
B.C. Mapuerko, I'.A. Basminuyk, A.l'. AYUEHKO
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Fractal Geometry of Blood-Brain Barrier
during Cold Acclimation, Estivation, Hibernation
V.S. MARcHENkO, G.A. BasiycHuk, D.G. LUTSENKO

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

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.

KpuoGMOROrIM

T.22,2012, Ne3

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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XoAoA0Basi aaanTaums I'IOFIKM/\OTepMHbIX U reTepoTepmMHbIX XUBOTHbIX
A.K. Tyaesckmin, .U, WeHssckmin, A.N. PEarHA, E.A. TPULIEHKOBA
MHCTUTYT npobaem Kpnobuorormmu mu kpmomesnumHsl HAH Ykpaurbl, r. Xapbkos

Cold Adaptation of Poikilothermic and Heterothermic Animals
A.K. GuLEvsky, I.l. ScHENYAVSKY, L.1. RELINA, E.A. GRISCHENKOVA

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

[IpencrasiieHEI pe3ynbTaThl HCCICIOBAaHUH MEXaHU3MOB
aJanTanyuy K HU3KUM TeMIIepaTypaM HeKOTOPHIX TOMKHIIO-
U TeTepOTEPMHBIX KHUBOTHBIX. Ha mpumepe TMurnHOK 60716-
I0T0 MYYHOTO XpyIaka Tenebrio molitor, SBISIOMIETOCS
KJIACCUYECKUM 0OBEKTOM HCCIIETOBAaHIH N30eTalonmx 3a-
Mep3aHUs OPTaHU3MOB, YCTAHOBIIEHO, YTO B YCIOBHSX OX-
JTAKICHHSI ¥ XOJIOTOBOY aKKIIMMAIIIH COXPAHICTCS CHHTE3
0eJIKOB, CBSI3aHHBIN C TpaHCKpHUILIKEH. B ycnoBusax xomomo-
BOM akknuMaru npu 5°C oH cOXpaHsAeTCs B TeUCHHE 2 He-
JIeITb, IPUYEeM KOJIMIeCTBO HOBOOOPa30BaHHKBIX OCITKOB IT0-
CTOSIHHO yBenmuuBaeTcs. Kpome 0CHOBHOTO Iyia GekoB,
CHHTE3UPYIOLIIXCA B IIPOIIecce )KU3HEeNeSTeIbHOCTH 1. mo-
litor, y akKIIMMHPOBAHHBIX 0c00CiH HAOFOIaeTCS TAKKE CHH-
Te3 crenu(pIecKoro Oesika ¢ MOJICKYIIIPHOM Maccoit 65 k/la,
KOTOPBIIl MOKET OTHOCHUTHCS K KIIacCy OeIKOB-IIIaepOHOB.

[epectpoiika OnocuHTE3a OSIKOB B MPOIIECCE XOIOI0-
BOM aKKJIMMAaITUH HAOJIF0aeTCsl TaKkKe y 60Jiee BRICOKOOpTa-
HH30BaHHBIX OMKUIIOTEPMHBIX JXUBOTHBIX, B YaCTHOCTH Y
Kapacs cepeOpstaoro Carassius auratus, y KOTOPOTO 3KCITe-
PUMEHTANBHO II0Ka3aHO MOSBICHUE B 3UMMHHN TepHo Oet-
KOB C MOJIEKYJIsIpHBIMHU Maccamu 205 k/la B KpaCHBIX MBIIII-
nax u Mmuokapge u 172 x/la B neuenu.

[IpucnocoburenpHble MEXaHU3MbI META00JIN3MA, BBI3-
BaHHBIE KOJICOaHUIMH TEMIIEPaTyphl, TECHO CBA3aHBI C IIPO-
[IeCCaMy TeHEPUPOBAHISI SHEPTUH B METAO0OINICCKHX ITYTIX
IVIMKOJTM3a U IIUKJIa TPUKapOOHOBBIX kucioT. Hamm nccneno-
BaHUS [MOKA3aJIH, YTO B XOJI€ aKKIMMAIIUH U3MEHSAETCS CO-
nepkaare AT® B CTOPOHY €T0 TOHMKEHHS B KPACHBIX MBIIII-
[[aXx ¥ NEYCHH B 3UMHHH NEpHO, a TakKe aKTHBHOCTHU
JIAKTATIETUAPOreHas3bl, KOTOpast siBIsieTcsi (PepMEHTOM 3a-
KITFOYUTEITEHOTO ATalla TITHKOIN3a U UCTIONB3YEeTCS B KAYeCTBE
NOKa3aTelisi HNHTEHCUBHOCTH aHa3pOOHOro oOMeHa B CTO-
POHY MOBBIILICHHS B KPACHBIX MBIILIAX U IIEYCHHU.

CyIIecTBEHHYIO POJIb B MEXaHU3MaX X0JI0J0yCTONYH-
BOCTH MOWKHIIOTEPMHBIX XMBOTHBIX MI'PaeT U3MEHECHUE
CIEKTPa PETYISATOPHBIX MOJIEKYII, B YaCTHOCTH HAMHU OBIJIO
00HapyXKEHO, 9TO Ppakiws 10 5 kJ{a 13 Mo3ra XoJaogoaan-
THUpOoBaHHBIX C. auratus CioCOOHA ITOBBICUTH BEDKUBAEMOCTb
PHBIO B YCIIOBHSX XOJIOOBOTO CTPECCa, UTO, CY/S IO MOy UYeH-
HBIM SKCIIEPUMEHTAIEHBIM TAaHHBIM, CBSI3aHO C BO3ACUCT-
BHEM Ha dHEPreTHYeCKUi 00MeH, B YaCTHOCTH Ha yTHUIIN3a-
o ATO.

HUccrnenoBanus, mpoBeIcHHBIC HAa TETEPOTCPMHBIX K-
BOTHBIX — JUIMHHOXBOCTHIX cyciukax Citellus undulatus —
MIOKa3aJIM, YTO B XO/I€ XOJI0/I0BOH aKKIIMMAIIUH U TIOATOTOBKU
UX K THIIOOMO3Y IPOUCXOIAT CYIIECTBECHHBIE CTPYKTYPHO-
(YHKIMOHAIBHBIE IEPECTPOUKU BHY TPHKJIETOUHBIX CUCTEM,
B TOM YHCJIE U OEIOK-CHHTE3UPYIOIIETo alapara Ha ypoBHE
TPAHCKPUIIINU U TPAHCISIIHH. BBISICHEHO, 9TO BayKHBIM Me-
XaHU3MOM B (PYHKIIMOHHPOBAHUH OETIOKCHHTE3UPYIOIIETO
anmapara siBJseTcs nporecc 3anacanus myaa MPHK B Bune
nHpopMocoM. Kak u y MOHKUIOTEpMHBIX JKUBOTHBIX 3HA-
YHUTENBHYIO POJIb B IEPECTPOIKe OEJI0K-CHHTE3UPYIOLIETO
ammaparta ¥ HOHTPAHCIOPTHUPYIOIIUX CHCTEM, obecrie-
YUBAIOIIAX TOMEOCTA3 OPTaHU3Ma, UTPAIOT PETYIAATOPHEIC
COEIUHEHHS NIENTUIHOM PUPOIBI C MOJIEKYJIIPHON Maccoi
1o 10 x/]a.

KpuoGMOROrIM

T.22,2012, Ne3

The results of investigations on the mechanisms of low
temperature adaptation of some poikilo- and hetero-thermic
animals are presented. On the example of larvae of flour-
beetle Tenebrio molitor, which is a traditional object for
research of organisms avoiding freezing we have found that
synthesis of proteins associated with transcription is pre-
served during cooling and cold acclimation. During cold
acclimation at 5°C it is preserved for 2 weeks moreover the
number of newly formed proteins constantly increases.
Except the main pool of proteins synthesizing during life of
T. molitor, acclimated species have synthesis of specific
protein with a molecular mass of 65 kDa which may relates
to the class of chaperone proteins.

The restructuring of protein biosynthesis during cold
acclimation is also observed in more highly organized poiki-
lothermic animals, particularly in the goldfish Carassius
auratus, which has been shown experimentally in winter to
have the appearance of proteins with molecular mass of
205 kDa in red muscles and myocardium and 172 kDa in
liver.

Adaptive mechanisms of metabolism caused by fluc-
tuations in temperature are closely related to energy gene-
ration in the metabolic ways of glycolysis and the citric
acid cycle. Our research has shown that during acclimation
the content of ATP changes towards its decrease in red
muscles and liver in winter and the activity of lactate de-
hydrogenase, which is the enzyme of the glycolysis final
stage and is used as the index of anaerobic metabolism
intensity torwards the increase in red muscles and liver.

The change in the spectrum of regulatory molecules
plays a significant role in the cold resistance mechanisms
of poikilotherms, in particular we have revealed that the
fraction up to 5 kDa from the brain of cold resistant C. au-
ratus can increase the survival rate of fishes during cold
stress that evidently from the obtained experimental data is
associated with effect on energy metabolism, in particular
utilization of ATP.

The studies performed in heterothermic animals long-
tailed ground squirrels Citellus undulatus have shown that
during cold acclimation and preparing those to hypobiosis
significant structural and functional reorganizations of
intracellular systems including protein-synthesizing appa-
ratus at the level of transcription and translation occur. We
have found that an important mechanism in the functioning
of the protein-synthesizing apparatus is the accumulation
of mRNA pool as informosomes. As well as in poikilotherms
a significant role in the restructuring of the protein-syn-
thesizing apparatus and ion-transport systems providing
an organism homeostasis is played by regulatory peptide
compounds with 10 kDa molecular mass.
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CoH B CTpPyKType aAanTUBHOIO OTBETA OPraHM3mMa Ha XOAOAOBbIE BO3A€HCTBMS
A.B. lnao, E.A. BEHUKOBCKAS, T.A. BABMIYYK
MHCTUTYT npobaem Kpnobuorormmu mu kpmomesnumHsl HAH Ykpaurbl, r. Xapbkos

Sleep in Adaptive Response Structure of Organism to Cold Effects
A.V. SHiLO, E.A. VENTskOVSKAYA, G.A. BABIYCHUK

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

OTBeTHas peakuus OpraHu3Ma Ha Jiro0oe BO3JIeHCTBHE,
B TOM YHCJI€ ¥ XOJI0I0BOE, 3aBUCUT OT MHOTHX (JaKTOPOB.
Tak, B 3aBHCIMOCTH OT CHJIBI (J103b1), JUTMTEILHOCTH M KpaT-
HOCTH BO3JICHCTBUSI B OPTaHU3ME MOT'YT Pa3BUBATHCS MHHH-
MYM TpH pa3JINuHbIe aJaNTalMOHHbIE PEAKIUN: Ha CIadble;
Ha BO3JICHCTBHS CPEJHEH CHJIbI; Ha CHIIbHBIC, Upe3BhIUaliHbIe
BO3JIEHCTBUSL. 1 XOTS COH 4acTo paccMaTpuBaeTcs Kak aHTH-
CTPECCOPHBI MEXaHU3M, 00ecIIeunBalOINi BOCCTAaHOB-
neHne pyHKIMOHATIBHBIX BO3MOXKHOCTEH OpraHn3Ma 1ocie
CTPECCOBBIX BO3JICHCTBHH, €TI0 POJIb B CTPYKTYPE OTBETHON
peaKknyy OpraHM3Ma Ha pa3iIYHbIe 10 HHTEHCUBHOCTH W/
WU JUTUTETEHOCTH XOJIOZOBBIE BO3/ICHCTBHUSI OCTACTCSI MaJIo-
HU3YUYEHHO.

[enb paboThl — H3yYUTHh U3MEHEHHS LIUKIIA O0IPCTBO-
BaHHE-COH Y KPBIC ITOCJIE€ Pa3IMYHBIX BHIOB XOJIOJIOBBIX
BO3/ICHCTBUH B 3aBUCHMOCTH HHTCHCHBHOCTH W/WITH JTUTENb-
HOCTH XOJIO/I0BOTO BO3JICHCTBHSL.

Bb110 M3yUeHO BIMSHUE CIEIYIOMINX BUIOB OXJIKICHUS:
JUTUTEIIbHOE X0J1010BO¢ Bo3aeicTBHE ([IXB) — )KMBOTHBIX
conepxanu npu remmepatype 4°C B teuenue 30—40 nHeil u
pUTMHIYECKHE X0N00BbIe Bo3neicTBrs (PXB) — IBOTHBIX
MOJIBEPrajii B TEUEHUE 2-X THEH IBYM cepusiM U3 9 oxJtaxe-
Huil o 15 mMuH npu temneparype —12 unu 10°C c un-
TepBaamu 1o 45 muH npu Temneparype 23°C. B ceiBopoTKe
KPOBH M3MEPSIN KOHICHTPAIMIO THPEOUIHBIX TOPMOHOB
1 KOHEYHBIX IIPOAYKTOB 0OMEHa OKCHIA a30Ta. AJlaNTaloH-
HBIE CIIOCOOHOCTH >KUBOTHBIX OLICHUBAJIM 110 TECTY BBIHY K-
JICHHOTO TIJIaBaHUsl B XOJIOAHOM BoJie. AHAIN3 U3MEHCHUH
LUKJIa 00JPCTBOBAHUE-COH OCYILECTBIISIIN O OOIIETIPHUHSI-
TBIM KPUTEPHSIM.

Bo Bcex cirydasix X0510/10BbIe BO3AEHCTBHS TPUBOIMIN
K (hOpMHUPOBAHHIO YCTOMYMBOCTH K MOCIIEAYIOIIEH TECTO-
BOM X0JI0JJOBOM Harpy3ke yepes 24, 48 4 win uepes MecsLl
T10CJIE TIOBTOPEHNUS BO3eHCTBU. Bee nenosnb30BaHHbIE XO-
JIOJIOBBIE BO3JEMCTBYS IPUBOJIIN K aKTUBanuH psiga NO-
3aBHCHMBIX IPOIIECCOB M MOBBIIICHUIO aKTUBHOCTH TH-
PEOHIHOMN CUCTEMBI, KOTOpast ObliIa MAKCHMAJIEHO BBIpaXKEHa
npu IXB, menee — npu PXB —12°C u He omnyanace oT
KoHTponbHBIX ypoBHEH nipu PXB 10°C. Ipu sTom nocrne IXB
YBEINYUBAIACH JIIMTEIBHOCTH MeaIeHHOBoHOBOTO (MBC)
n mapajokcansHoro cHa (I1C), mocne PXB —12°C Bospacrana
JunTensHoCTh ToNbKo [1C B cBeToe BpeMs CyTOK U JUIUTENb-
HocTh 330008 MBC, a mocie PXB 10°C — miiuTensHOCTh
MBC u ero snu30110B. B psige ciayyaeB OTMEUEHO U3MEHE-
HHUE BpEMEHHOI OpraHn3aliiy UKJI1a 601pCTBOBAHNE-COH.

Takum 00pazoM, XOJOIOBEIE BO3AEHCTBUS, IPUBOJIS
K TOBBIIICHHUIO YCTOHYMBOCTH OPraHU3Ma, MOT'YT BOBJIEKATh
aJlaNTHBHbIE MEXaHW3MBbI CHA TSl ONTUMHU3ALIIH IIPUCTIOCO0-
JICHUsI OpPraHn3Ma K BCTpEUe C IOCIIETyOIINM/MHU BO3AeHCT-
BueM. CTerneHb BOBIEYEHHS STUX MEXaHU3MOB OIPEIEIISAETCS
MHTEHCUBHOCTBIO H/WMJIH JUTUTEIBHOCTBIO XOJIOA0BOTO BO3-
JIEHCTBHS M MOXKET TIPOSIBIIATHCS KaK B YBEINUCHUH JTUTEIIb-
HOCTH BCET'0 CHa, TAaK M OT/IENBHBIX €T0 CTaNH, a TAKKE N3Me-
HEHHMEM BPEMEHHOH OpraHu3aluy UKiIa 00IpcTBOBaHHUE-
COH.

KpuoGMOROrIM

T.22,2012, Ne3

The response of an organism to any effect, including
cold one, depends on many factors. Thus depending on
a strength (dose), duration and multiplicity of the effect at
least three different adaptation responses may develop in
the organism: to weak, middle, strong and extreme effects.
Although the sleep is often considered as antistress mecha-
nism, providing the recovery of functional possibilities of
an organism after stress effects, its role in the structure of
an organism response to different by intensity and/or dura-
tion cold exposures has remained poorly studied.

This research was aimed to study the changes in wake-
sleep cycle in rats after different cold effects depending on
the intensity and/or duration of cold effect.

There was studied the effect of the following cooling
types: long-term cold effect (LTCE) — animals were kept at
4°C for 3040 days and rhythmic cold effects (RCE) - ani-
mals underwent within 2 days two series of 9 coolings by
15 min at —12 or 10°C with 45 min intervals at 23°C. The
concentration of thyroid hormones and final products of
nitric oxide metabolism was measured in blood serum. Adap-
tive capabilities of animals were evaluated in the forced
swimming test in cold water. Changes in the wake-sleep
cycle were analyzed according to the standard criteria.

In all the cases the cold effects resulted in forming the
resistance to following test cold load in 24, 48 hrs or 1 month
after repeated exposure. All used cold effects activated a
number of NO-dependent processes and increased the thy-
roid system activity, that was most pronounced under LTCE,
less at RCE —12°C, and did not differ from the control levels
at RCE 10°C. In this case after LTCE there was an increase
in duration of slow-wave sleep (SWS) and paradoxical one
(PS), after RCE —12°C there were an increase in only PS
duration in the daytime and that for SWS episode, but after
RCE 10°C — the SWS duration and its episodes. In some
cases, a change in temporal organization of the wake-sleep
cycle was noted.

Thus, the cold effects, by leading to an increased re-
sistance of an organism, may involve the sleep adaptive
mechanisms to optimize an organism adaptation to be faced
to following one or many effects. The involvement degree
of these mechanisms is determined by the intensity and/or
duration of cold effect and may be manifested in both in-
creased whole sleep duration and its separate stages, as
well as in a changed temporal organization of the wake-
sleep cycle.
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lNpumeHenne kpuotepanuu B peadMAMTALMM NALMEHTOB
C aCTeHOHEBPOTUYECKMM CUHAPOMOM
O.A. TaH4EHKO, T.3. Yymak, A.B. TTAHYEHKO

AOHEeUKNI HaLUMOHAAbHBIA MEAMUMHCKMIA yHuBepcuTeT um. M.[opbkoro
'Y «Hay4HO-NMpakTu4ecknii MEAMLIMHCKIIA PeabuAMTaLMOHHO-AMArHOCTMHECKMIA LUeHTP M3 YkpauHbl», . AOHeLK

Use of Cryotherapy in Rehabilitation of Patients with Asthenoneurotic Syndrome
O.A. PANCHENKO, T.E. CHUMAK, L.V. PANCHENKO
M. Gorky Donetsk National Medical University
Scientific-Practical Medical Rehabilitation-Diagnostic Center
of the Ministry of Health Care of Ukraine, Donetsk, Ukraine

Lenb nccnenoBanus — oleHUTH 3P HEKTUBHOCT KPUOTE-
panuu B peabWINTaLUH TAIIMEHTOB C ACTCHOHEBPOTHYECKUM
CHHJIPOMOM.

[IpoBeaeHO KIMHIYECKOE, SKCTIEPUMEHTAIIBHO-TICHXOIIO0-
rudeckoe, QyHKIMOHAIBHO-IMarHOCTHYECKOe 00cie0Ba-
HUE 74 4enoBeK C aCTCHOHEBPOTHYECKHM CHHIPOMOM,
B KOMIUIEKCHOM JICUCHUU KOTOPBIX IPHUMEHSIIACh KpHOTepa-
nuda. KotponsHyto rpynny coctaBunu 70 marueHTOB
JTHEBHOTO CTAI[OHAPA IICUXOHEBPOJIOTHUECKOTO OTACICHHS
I'Y «HIIM P M3 Ykpaussi».

Jl1s kproTepanuy HCIoIb30BasIack Kpruokamepa «Cryo
Therapy Chamber» («Zimmer Medizin Systeme», [epma-
Hus) —110°C. Kprotepanust ocyIecTBIsIIach 10 aBTOPCKON
merozuke R. Fricke (1989). [IpumeHsiiin cTpyKTypUpOBaHHOE
KIIMHAYECKoe TuarHoctudeckoe naTepBbio, CAH, mkamy
ACTCHUYECKUX COCTOSHUH, IIKaJTy HEPBHO-IICUXHYECKOTO
HaMPSKCHUS, METOIUKY JUIS HCCIIEIOBAHUS TMYHOCTHON U
peakTUBHOM TpeBoxxHOCTH Crimntbeprepa-XaHuHa.

AcTeHNYeCKHe HApyLIICHHS BBISBIICHBI y 64 MallueHTOB
(86,5%) ocHOBHOI rpymibl, 56 narueHToB (80%) KOHTPOJIb-
HOM Tpynmnsl, y 19 naunenrtos (25,7%) OCHOBHOM IpyIIIbI
u 18 obcnenyemsix (25,7%) — HEpBHO-TICUXUYIECKOE HAMPSI-
xkenue. Y 42 obcnenyemsix (56,8%) oCHOBHOM rpymmbl 1 35
nareHToB (50%) KOHTPOJIBHON TPYHIIBI YCTAaHOBIICH BbI-
COKHI YPOBEHb TMYHOCTHOU TPEBOXKHOCTH, Y 59 MaIlIEHTOB
(79,7%) ocHOBHOM rpymIiel 1 56 narueHToB (80% ) KOHTPOIIb-
HOH TPy — BEICOKUI YPOBEHb CUTYaTHBHON TPEBOXKHOC-
TH. HeynoBneTBopuTenbHOE caMouyBCcTBUE ObLIO y 19 ma-
1ueHToB (25,7%) ocHoBHO# rpymnbl v 20 nanueHToB (28,6%)
KOHTpOJIBbHOH, 39 marnenToB (52,7%) ocHOBHOMH; 35 o0ce-
nyeMbix (50%) KOHTPOIBLHOU TPYIITBI OIICHUIIM CBOIO aKTHB-
HOCTb KaK HEY/IOBJIETBOPUTEIbHYIO; HEYIOBIETBOPUTEIBHOE
HacTpoeHue nmenu 9 naryenTos (12,2%) 0cCHOBHOM IpyTIITbI
u 7 mauneHToB (10%) KOHTPOIBHOM IpymIbl; 54 MarueHTa
(73%) ocuoBHot# rpymisl 1 S0 narmeHToB (71,4%) KOHTpOIb-
HOM TPYIIIBI OTMEYANIN CPEIHUH YPOBEHb KadeCTBa )KU3HH.

[HonmoxurensHast AMHAMHUKA ICUXUIECKOTO COCTOSHUS
MAlUEHTOB OTMEYANIach C 6-T0 THI KPHOBO3ICHCTBUS U Olle-
perkalia TakoBYIO B KOHTPOJIBHOM rpymime. Vi3aMeHeHus rcu-
XHYECKOTO COCTOSTHHSA OONBHBIX MPOSBIIUINCE B yIyUIIIEHUH
CaMOYYBCTBHUSA, aKTUBHOCTH W HACTPOEHHUS; CHHKEHUHU
JIMYHOCTHOM ¥ PEaKTHMBHOW TPEBOXKHOCTH, aCTEHUYECKUX
MPOSBICHUHN HEPBHO-IICUXUYECKOTO HAMIPSKEHUSI, TOBBIIIIE-
HuM pabotocniocobHocTH (p < 0,05). Yinydinenue cocTosHUS
oTMevanoch y 63 maruenTos (85,1%) npu BeIucKe.

Taxkum o6pa3om, KpHoTepamusi B CHCTEME JCUCHHS
U peabUIINTALMH JIUI C aCTEHOHEBPOTHUYECKUMH HapyIIle-
HUSIMH SIBJIETCSl 6e301acHbIM, 3()()EKTUBHBIM METOJOM
U MO>KET IPUMEHSTHCS IS JAHHOW KaTerOpuH MallueHTOB.

KpuoGMOROrIM

T.22,2012, Ne3

The research aim was to evaluate the efficacy of cryo-
therapy in rehabilitation of patients with asthenoneurotic
syndrome.

Clinical, experimental, psychological, functional and
diagnostic testing of 74 people with asthenoneurotic
syndrome was held and cryotherapy was applied in their
complex treatment. The control group consisted of 70 inhos-
pital patients of psychoneurological department of Scien-
tific-Practical Medical Rehabilitation-Diagnostic Center of
Ministry of Health Care of Ukraine.

Cryo Therapy Chamber (Zimmer Medizin Systeme,
Germany) —110°C was used for cryotherapy. Cryotherapy
was performed by the author’s method of R. Fricke (1989).
Structured clinical diagnostic interview, WAM, scale of
asthenic states, the one of mental stress, methodology for
the study of personal and reactive anxiety by Spielberger-
Hanin were used.

Asthenic disorders were found in 64 patients (86.5%) of
the main group, 56 patients (80%) of the control group, 19
patients (25.7%) of the main group and 18 examined patients
(25.7%) had the neuropsychic stress. The main group of 42
examined patients (56.8%) and the control group of 35
patients (50%) had higher levels of personal anxiety, 59
patients (79.7%) of the main group and 56 patients (80%) of
the control group had high level of situational anxiety.
Unsatisfactory health was in 19 patients (25.7%) of the main
group and 20 patients (28.6%) of the control group, 39 pa-
tients (52.7%) of the main group; 35 examined patients (50%)
of the control group rated their activity as unsatisfactory, 9
patients (12.2%) of the main group and 7 patients (10%) of
the control group had unsatisfactory mood, 54 patients
(73%) of the main group and 50 patients (71.4%) of the
control group reported an average level of life quality.

The positive dynamics of the mental state of patients
was from the 6™ day of cryotherapy and advanced one in
the control group. Altered mental status of patients mani-
fested in the improving of health, activity and mood; redu-
cing personal and state anxiety, asthenic signs of neuro-
psychic stress, improving the performance capability
(p <0.05). Improving of the state was observed in 63 patients
(85.1%) at discharge.

Thus, cryotherapy as a part of the systemic treatment
and rehabilitation of people with asthenoneurotic disorders
is safe, effective method and can be used for this category
of patients.
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KMCAOPOAHDBIVE peXXMM CKeAeTHbIX MbIlILL MOPCKUX PbIO
B YCAOBMSIX 3KCMEPUMEHTAAbHOW TMIMOTepMHUU

A.A. CoArATOB
MHCTUTYT Grorornm oxHbix moped HAH Ykpaunbi, r. CeBacTonons

Oxygen Regimen of Skeletal Muscles of Sea Fishes During Experimental Hypothermia
A.A. SOLDATOV

Institute of Biology of the Southern Seas
of the National Academy of Sciences of Ukraine, Sevastopol, Ukraine

ConeprkaHue TEIIOIIOONBBIX BUIOB PHIO IPU TeMITepa-
Type Bojbl MeHee 5...7°C 9acTo COMPOBOKIAETCS pa3BUTHEM
ac(hukcun. Dta peaknus apagoKcaibHa, TaK KaK pa3BUBACT-
Cs B YCIIOBHSIX, KOTJIa KUCIIOPOJHBIE TOTPEOHOCTH OPraHu3Ma
CHIDKCHBI, 2 PACTBOPUMOCTB KHCIIOPOAA B BOJE U TKAHEBBIX
CpeZAax IOBBIIICHA.

B kauectBe MomenbHOTO 00BEKTa ObLITa BEIOpaHa Kedalb-
CHHTWJIB, y KOTOPOH pa3BUTHE COCTOSTHUS ac(UKCHN HAO0-
naeTcs npu Temieparype Boabl Hike 5°C. KoHTponbHas
rpyrima psid comaeprkanach npu 15 £ 1°C, onbitabie — ipu 10,
Su 1..2°C. Dkcno3unus cocrapisiia 41-46 cyTok.

I'mnoTepmust (Hmxe 5°C) BeI3bIBaa pa3BUTHE TKAHEBON
THITOKCHH. B MBIIIIIax yMeHbIIaN0Ch HaIIpsXKEeHUE KUCIIOPO-
Jla ¥ YBEJIMIMBAJIOCh YHCII0 TUoKcrueckux (Menee 8,0 rlla)
1 aHOKCHYECKHX 30H, ITOBBIIIAIACh KOHIICHTPALIMS JIAKTaTa.
3TO0 COCTOSIHUE ONPEAEISIOCh H3MEHEHHEM (DyHKIIMOHAIb-
HOT'O COCTOSIHUSI KPOBEHOCHBIX COCY/IOB U ITUPKYTHPYIOIINX
SPUTPOIUTOB: INIOTHOCTh KAMIISIPHOM CETH B MBIIIIAX
YMEHbBIIAJIACh; COCY/bI yTPAYNBAIN CIIOCOOHOCTH aKTHBHO
pearnupoBath Ha QyHKIIMOHAIbHBIC HArPy3KH, 4TO CBA3aHO
C TOBBILIEHHEeM coepxanust Ca’" B MbIICUHON TKAHH; TETl-
J10BOH 3(h(HeKT peakiy OKCHIeHAIIMY TeMOITIOOMHA CYIIECT-
BEHHO ITOBBIIIAJICS; 3TO ONPEILIISIIOCh N3MEHEHUEM XapaK-
Tepa B3aMMOACHCTBHIS IMTMEHTA C BHY TPHAPHTPOLIUTAPHBIM
MHUKPOOKPYKCHHEM H MPHUBOIIIIO K YPE3MEPHOMY POCTY
CpPOJICTBA IETTLHON KPOBH K KHCIOPOLY.

[Ipu s3TOM B opranmsme kedayeil ObUIM 3aperucTpH-
POBaHBI N3MEHEHUS1, KOMIICHCHUPYIOIINE HEraTUBHOE JICHCT-
BHUE THITOTEpMHH. B 1-e cyTkH sKCTIeprMeHTa oTMeyay yBe-
JIUYEHNE KUCIOPOIHON €eMKOCTH KPOBH, UTO OBIJIO CBA3aHO
C BBIOPOCOM Haxo[sIIeHcs B CelIe3eHKE SPUTPOLIUTAPHON
Macchl B KPOBOTOK. 3aTeM POHCXOANIIO CHIDKEHHE CPOJICTBA
TeMOTIIOOMHA K KHCIIOPOAY, KOTOPOE ONPEAeIIOoCh OBHI-
HICHHEM YPOBHSI HyKJICOTHATPUPOCPATOB B KIETKAX Kpac-
HOH KpOBH.

I'mnoTepmus BeI3bIBANIA aJANTHBHBIE CIIBUTH U B CKEJIET-
HBIX MBIIIIAX peI0. Y Kedanel yBennunBaiach TKaHEBas
KOHIICHTpanys MUOTIOOMHA, INIIHIOB U CyMMAapPHBIX ITUTO-
XPOMOB, 4TO JOJDKHO 00Jserdars auddy3uio KUCIopoa.
Opranusanus AbIXaTeIbHOHN e MUTOXOHIPHH IIPH 3TOM
nproOpeTaa HECKOMIIEHCHPOBaHHBIN XapakTep. OTHoIIe-
HHU€ b/aa, TOHMXATOCH. DTO OTPaXKAIIO MIPOIIECC €€ aJanTa-
LUK K HU3KOMY HalpsDKEHHIO KHCI0POo/ia B MBIIIIIax.

Bce BhlIenIepeuncieHHbIC KOMIICHCAIIMOHHBIE TTPOIIec-
cbl HaOmonauch npu 5S°C U crocoOCTBOBAIN YaCTHYHOMY
BOCCTaHOBJICHHIO HAIPSDKEHUS KMCIIOPO/Ia B MBIIIIAX Keda-
71 B ycnoBusix rurorepmud. [Ipu 1...2°C onu He ObUTH BBIpa-
KEHBI, YTO CONPOBOXIaoch 100%-i rudensto peI0 Ha 15-¢
CYTKH 9KCIIEpUMEHTA.

Takum 06pa3oM, B OCHOBE pa3BUTHUS COCTOSTHHS TKaHe-
BOW TMIIOKCHY MBIIII Y PHIO B YCIIOBHSIX THITOTEPMHUH JIEXKAT
JIBa Tpolecca: ype3MepHas Ba30KOHCTPUKIHUS COCYHOB
MUKPOLUPKYJISITOPHOTO PYCJla U KpaiiHe BEICOKUH TETJIOBOM
3(hdeKT peakIy OKCUTEHAITUH TeMOTTIO0ONHA B 001aCTH HU3-
KHX TEMIEpaTyp.

KpuoGMOROrIM

T.22,2012, Ne3

The maintenance of thermophilic fish species at water
temperature less than 5...7°C is often accompanied by as-
phyxia development. This reaction is paradoxical as it deve-
lops in conditions when oxygen requirements of organism
are decreased and solubility of oxygen in water and tissue
media is increased.

Golden mullet was chosen as modeling object, with
developed asphyxia state at water temperature below 5°C.
The control group of fishes was kept at 15 + 1°C, experimen-
tal group was at 10, 5 and 1...2°C. The exposure was 41-46
days.

Hypothermia (below 5°C) caused the development of
tissue hypoxemia. In muscles the tension of oxygen de-
creased and the number of hypoxic (less than 8.0 hPa) and
anoxic zones increased, the concentration of lactate raised.
This state was determined by the change in functional state
of blood vessels and circulating erythrocytes: the density
of capillary network in muscles decreased; vessels lost the
ability to respond actively to functional loadings that was
associated with the increase of Ca** content in muscular
tissue; the thermal effect of reaction of hemoglobin oxyge-
nation essentially raised; this was determined by the change
in character of interrelation of pigment with endoglobular
microenvironment and led to excessive growth of affinity
of the whole blood to oxygen.

Moreover in the organism of mullets the changes com-
pensating a negative effect of hypothermia were recorded.
In the 1st day of experiment the increase in oxygen capacity
of blood was noted that was associated with release of
erythrocyte mass from spleen into blood flow. Then there
was a decrease in affinity of hemoglobin to oxygen which
was determined by the increase of nucleotide triphosphates
level in the cells of red blood.

Hypothermia caused adaptive shifts in skeletal muscles
of fish. Tissue concentration of myoglobin, lipids and cu-
mulative cytochromes in mullets increased that could faci-
litate oxygen diffusion. Furthermore the organization of
mitochondria respiratory chain gained non-compensated
character. The ratio of b/aa, is reduced. This reflected the
process of its adaptation to low tension of oxygen in musc-
les.

All the above listed compensated processes were ob-
served at 5°C and they promoted partial restoration of oxy-
gen tension in mullet muscles during hypothermia. At
1...2°C they were not expressed that was accompanied by
100% death of fish to the 15" day of experiment.

Thus two processes form the base for development of
muscle tissue hypoxia in fish at hypothermia, they are exces-
sive vasoconstriction of vessels of the microcirculatory bed
and the highest thermal effect of hemoglobin oxygenation
in the area of low temperatures.
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CBOOOAHOpAaAMKAAbHbIE TIPOLIECCHI B MO3Te CYCAMKOB
B AMHamuKe NMPOOYXA€HUSI OT 3UMHeN CnsuKu
H.K. Kanuxaros, X.I'. Mcmamaosa, M.A. AcTaeBa, 3.M. LLIMXAMMPOBA
AarectaHCKuii rocyAapCTBEeHHbIA yHUBepcUTET, r. Maxaukara, Poccus
Free Radical Processes in Brain of Ground Squirrels
in Dynamics of Arousal from Winter Hibernation

N.K. KLicHkHANOV, ZH.G. IsmMAILOVA, M.D. ASTAEVA, Z.M. SHIKHAMIROVA
Dagestan State University, Makhachkala, Russia

3UMHSS CIITYKa MIEKOTTUTAIOLIHX SIBIISETCSA aanTaren
K O€CKOpPMHUIIE 1 HU3KUM TeMIIepaTypaM Cpeibl OOMTaHHs.
3UMHSIS CIITYKa MEJIKUX TPBI3YHOB — CIIOXHBIN Mporecc,
COCTOSIITUI U3 YepenyIOIIuXCs IepruoaoB (0ayToB) riry0o-
KOTO OlleTIeHeH sl 1 TTIpoOy>xaeHui. [1o naHHBIM IUTEpaTyphI
B XOJI€ TIEPUOANIECKUX POOYKICHUH, B pe3yJIbTaTe pe3Koro
YBEJIMUCHHS CKOPOCTH 1epdy3un TKaHEeH U yCKOPEHUS Me-
TabOJIMIECKUX MPOIIECCOB MOXKET YBEITHUUTHCS MTPOTYKIIHS
aKTHBHBIX (QOpM Kuciiopoza. MI3MeHeHHe CTEereHn OKHC-
JIMTEIbHON MOIM(HUKAIK OMOMOJIEKYIT KIIETOK, C OJJHOU CTO-
POHBI, M aKTUBHOCTH aHTHOKCHIAHTHOH 3aIIUTHI, C APYTrOH
CTOPOHBI, Ha PAa3HBIX 3Tamax MpoOyXKJICHHS CYCIUKOB OT
3UMHEH CIITYKH OCTACTCS MaJIO U3yUEHHBIM.

B nanHOIi paboTe n3yyeHa HHTEHCUBHOCTH CBOOOJHOpa-
nukanbHbeIX nporeccoB (CPIT) B cuHanTocoMax M3 KOPBI
TOJIOBHOT'O MO3Ta CyCJIMKOB B IMHAMUKE HHAYIIHPOBAHHOTO
IpoOYKIEHUS OT 3UMHEH CIISTUKH.

OKCIEePUMEHTBHI ITPOBOIMIIN Ha MAJIBIX CYCIIHKAX Spermo-
philus pigmaeus Pall. Tlocne 2-MeCsTYHOM CIISTYKH JKUBOTHBIX
¢ TeMmeparypoi tena 2°C mis MHAYKIUH NPOOYKACHUS
NEPEHOCHUIIN B TOMEILEHHE C Temneparypoil 25°C 1 ucnoib-
30BaJIY B OIIBITE 10 TOCTMXKEHUH TeMnepatypsl Tena 10, 20,
25,30 u 37°C. B cuHanTocoMax ONpenessii MPOAYKTHI
OKHUCJINTEILHONH MOAN(HKALIIH JIUITHIOB 1 OEJIKOB, CozleprKa-
HHE BOCCTAHOBJICHHOTO INIyTaTHOHA, a TAK)Ke aKTUBHOCTh
cynepokcuaucmyTassl (COJl) u karanassl.

IIpu riryOoKoit 3MMHEH CIIsTYKe MPOIECCH OKUCITUTENb-
HOW MOIU(UKAIINK JTUIHUIO0B U OETKOB MeMOpaH CHHAITH-
YEeCKUX OKOHYaHNI HeHPOHOB HAXOATCS HA HU3KOM YPOBHE.
O06 3TOM CBUACTENBCTBYET CHIKEHHUE COJICP)KaHHsI MAJIOHO-
BOTO TMaJIb/ICTUA ¥ KApOOHWIIBHBIX TPYIII IO CPABHEHHIO
C KOHTpoJIeM (aKTUBHBIE JIETOM >KUBOTHEIE). MccrienoBanue
coziepKaHusl BOCCTAHOBJICHHOTO IITyTaTHOHA [TOKA3aJI0, 4TO
B COCTOSIHMH CIISTYKH €TO YPOBEHb B CHHAIITOCOMAX IPEBbI-
I1aeT KOHTPOIb B 2,8 pa3za. [Ipu mrybokoi crisuke B CHHAIITO-
comax aktuBHOCTh COJI Bo3pacraer B 4,5 pa3a, a KaTanasbl —
B 2,8 paza. Cre1oBaTeIbHO, B COCTOSIHUH CIITYKH HEHPOHBI
MO3Tra IMEIOT CHIIbHYIO aHTHOKCHIAHTHYIO 3aIlIUTY.

B xone mpo0Oy»kaeHus CyCIIMKOB MHTEHCUBHOCTh OKHCITH-
TEJNILHON MoAM(UKAIMM MEMOPaHHBIX JINIIHJIOB U OSIIKOB
CHHAITOCOM CYIIIECTBEHHO yCKOPSIETCSl IPU TeMIIepaType
Tena 25°C, 4To CBUAICTENBCTBYET O PA3BUTHU OKHCIUTEIIBHOTO
cTpecca Ha 3ToM starie corpeBanust. [lociemyoree corpesa-
HHE )XHBOTHOTO NPHBOAUT K OCTETIEHHOMY CHIKSHUIO HH-
tercuBHocTH CPII B Mo3re. B xo/e mpoOy:xaeHns B CHHAIITO-
comax MakcumyMm uHTeHcuBHOCTH CPII coBmagan ¢ MuHuU-
MYMOM COJIepXaHus IyTaTuoHa, aktuBHOcTH CO/ 1 kara-
J1a3bl. ITO CBUICTEILCTBYET O B)KHOM POJIM aHTHOKCHJIAHT-
HOM CHCTEMBI B 3aIIUTE CUHANITHUECKUX OKOHYaHUI HeHpo-
HOB OT OKHCJIUTEIBEHOTO MTOBPEXICHHS IIPH MEPHOIMUECKIX
MPOOYKACHHUSIX CYCIIMKOB OT 3UMHEH CIISTYKH, KOTJIa PE3KO
N3MEHSIOTCST (PU3NOJOTHMYECKOE COCTOSIHUE W MHTEHCHB-
HOCTb MeTa0oJIHM3Ma.

KpuoGMOROrIM

T.22,2012, Ne3

Mammalian winter hibernation is an adaptation to the
lack of fodder and low temperatures of habitat. Hibernation
of small rodents is a complicated process consisting of alter-
nating periods (bouts) of deep torpor and arousal. According
to the scientific literature during the periodic arousals as
the result of sharp increase in tissue perfusion rate and ac-
celeration of metabolic processes may increase the produc-
tion of reactive oxygen species. Changes in the degree of
oxidative modification of all biomolecules, on the one hand,
and the activity of antioxidant protection, on another hand,
at different stages of arousal from hibernation in ground
squirrels have been poorly understood.

In this research we have studied the intensity of free ra-
dical processes (FRPs) in synaptosomes in cerebral cortex
of ground squirrels in the dynamics of induced arousal from
hibernation.

The experiments were performed in small ground
squirrels Spermophilus pigmaeus Pall. After 2 months of
hibernation to induce the arousal the animals with body
temperature of 2°C were placed into a room with temperature
of 25°C and used in the experiment until the body tempera-
ture became 10, 20, 25, 30 and 37°C. In synaptosomes we
determined the products of oxidative modification of lipids
and proteins, the content of reduced glutathione and the
activity of superoxide dismutase (SOD) and catalase.

During deep hibernation the oxidative modifications of
lipids and membrane proteins of neuronal synaptic endings
are at a low level. This is evidenced by the decrease of ma-
londialdehyde and carbonyl groups content compared to
the control (animals active in summer). The study of reduced
glutathione content has shown that during hibernation its
level in synaptosomes 2.8 times exceeds the control. During
deep hibernation in synaptosomes SOD activity 4.5 times
increases, and catalase 2.8 times does. Consequently, during
hibernation brain neurons have a strong antioxidant protec-
tion.

During arousal of ground squirrels the intensity of oxi-
dative modifications of membrane lipids and proteins of
synaptosomes significantly accelerates at body temperature
of 25°C testifying to the development of oxidative stress at
this thawing stage. The following thawing of the animal
results in gradual decrease of FRP intensity in the brain.
During arousal in synaptosomes maximum FRP intensity
coincides with the minimum of glutathione, SOD and cata-
lase contents. This demonstrates the importance of anti-
oxidant system in protecting synaptic endings of neurons
from oxidative damage during periodic arousals of ground
squirrels from hibernation when physiological state and
metabolism intensity change rapidly.
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BAnsiHMe MCKYCCTBEHHOW ruOepHauMn Ha COOTHOWEHWe
¢opm 3pUTPOLIUTOB B KPOBM TOMOWO- U TETEPOTEPMHBIX XKMBOTHBIX
B.B.Aomako, N.D.KosaaeHko, A.B.LLInAO
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos
Effect of Artificial Hibernation on Erythrocyte Shape Ratio
in Blood of Homoio- and Heterothermic Animals
V.V. LoMako, |.F. KOVALENKO, A.V. SHILO

Institute for Problems of Cryobiology and Cryomedicine
of the National Academy of Sciences of Ukraine, Kharkov, Ukraine

MHor#e acleKThl OTBETHBIX peaKIUii (YyHKIIMOHAIBHBIX
CHCTEM Ha JielicTBUE (PaKTOPOB, HHIAYIIUPYIOLINX rHOepHa-
ITHEO | B TO YK€ BPEMSI SIBIIIOIINXCS TOTEHIIMAIBEHO OTTACHbI-
MH JJIs OpTraHi3Ma, He BBIICHEHBI. B rmozyiepkanuy mocTostH-
CTBa BHYTPEHHEH cpelbl OpraHM3Ma 3HayUTeIbHas PoJib
NPUHAUICKUT SPUTPOLITAM — HanO0JIee MHOTOUHCIICHHBIM
(hOpPMEHHBIM 3IIEMEHTaM KPOBH, IMEIOIIM 0COOYIO 1BOSI-
KOBOTHYTYIO ()OPMY JIMCKOLIMTA, Oaroqapst 4eMy OCyIlecT-
BJISIETCSI BRICOKOCTICM(PHUYECKAs: TPAHCTIOPTHAS (PYHKIIHS.
B HOpMe 80% 3pHUTPOLIMTOB COCTABIISIOT JUCKOLUTHI (HOP-
MOITUTBI), OCTAJIBHbIE — ATHITNYHBIE GOPMBI (Ppr3noIoTHIec-
KAH MOMKMIONNTO3). BiusHNe Ha KUBOTHBIX PAa3INYHBIX
9HJI0- 1 HK30TE€HHBIX (JAaKTOPOB CIIOCOOCTBYET MOSIBICHHUIO
00paTUMBIX (3XUHOLUTHI M CTOMATOLUTHI) M HEOOPAaTUMBIX
(ceponHThL, HIUIMITOLUTHI, KOIOLUTHI) U3MEHEHUH (opm
sputpounToB. Takue nepexoHble GOPMBI MOTYT HaOIIIO-
JaThCs U IIPU UX CTAPCHUH.

Lesnb paboThI — M3y4YHTD BIUSIHIE HCKYCCTBEHHOMN rHOep-
naumu (MI') Ha cooTHOIIEHNE POPM SPUTPOLIUTOB B KPOBU
TOMOMO- (KPBICHI) I TeTEPOTEPMHBIX (XOMSKH) KHUBOTHBIX.
Pa6ota BeInOTHEHA Ha 7-8-MECAYHBIX CaMI[ax OCIBIX KPBIC U
30JIOTHCTBIX XOMSYKOB C COOIFOZIEHUEM BCEX OMOITHIECKUX
HopM. Coctosirue UI" mocturaim MeTojoM «3aKphITOTo CO-
cyna» baxmetreBa-AnmKyca-J/[xaiis (runmorepmus Ha hoHe
HapacTarolleH THIIOKCHU-THIIEpKaITHUN ). PexTansHyto Tem-
nepatypy (PT) u3Mepsiin 3JIeKTPOHHBIM TEPMOMETPOM.
MeTo/10M MaJIOyIJIOBOTO paccesiHusl CBeTa CyCIeH3UeH
SPUTPOLMTOB orpeaesstin nuuekc chepuanoctu (UC) kie-
TOK, ITpeo0JIaJIarolIMX B CIEAYIOIMX HHTEPBaIaX: ChEepOLThI
(1C=1-1,3), cromaroruts! (MC = 1,3—1,7), HopmanbHbIE
(UC=1,7-2,1) u ymnomennsie (MC = 2,1-3) TUCKOLUTEI.

Ve B kouTpone (PT 38°C) ormeuanuch 0COOEHHOCTH
COOTHOLICHUSI ()OPM IPUTPOLIMTOB Y TOMOHO- U TETepo-
TEPMHBIX )KUBOTHBIX: Y XOMSIKOB IIPOLIEHT HOPMAJIbHBIX JIHC-
KOLIUTOB HUXE, a CTOMaTOI[UTOB — BHIIIE, UeM y KpsIc. [Ipu
UI" (PT 19°C) y 060ux BUIOB )KUBOTHBIX PE3KO Iaasa IO
HOPMaJIbHBIX JHCKOLMTOB, CTOMaTOINTOB CHIIBHO BO3pac-
Tana (y KpbIC 3HAUMTENbHEE), 3aMETHO YBEITMYHBAIOCH
KOJTMYECTBO cPepoIruToB Y XOMsikoB. Yepes 2 1 mocie NI
(PT 33...34°C) TenneHmms ObL1a 00paTHOH (YHCITO TUCKOITH-
TOB YBEJIMYUBAJIOCh, CTOMATOLMTOB CHHKAJIOCH), 10JIs c(he-
POLIMTOB y KPBIC BO3pacTajia, y XOMSKOB CHIDKAJIach 10
0,5%. Yepes 24 uniocne UI' (PT 37°C) B 06enx rpymmax che-
poLUTHI (TIpearemMonuTHYecKkas popma) He OIpe eI IINCh,
CTOMATOLUTHI BO3BPALIAIINCH K HCXOJHOMY YPOBHIO Y XO-
MSIKOB, ¥ KPBIC OCTaBAIMCh Ha ypoBHE 2 4 rtocne UI, nons
JMICKOLIMTOB BO3pAacTalia, HO O-pa3HoMy. Y KpBIC peodia-
JIaJT! YIUTOIIICHHBIE AUCKOIUTHI (OIS MX YBEINYHUBAIACh J10
53% nipu koHTpOIIE 5+2%), 2 Y XOMSKOB — HOpPMaJbHbIE (Ha
12%) AUCKOLIUTBHI.

Taxum 06pa3om, ¥ B KOHTPOIIE, U ITPH OTBETHOMN peaKIiy
Ha WI" B KpOBH TOMOHO- 1 T€TEPOTEPMHBIX )KHBOTHBIX OTME-
YeHbl OCOOCHHOCTH B COOTHOLICHUH ()OPM IPUTPOLIMTOB.
UYepes 24 u nocie UI" cheporuThl B KPOBU HE BBISBIISIOTCS,
a JI0JIs IMCKOLIMTOB 3HAYUTEIILHO ITPEBBIIAECT KOHTPOJIbHBIC
YPOBHHU (y XOMSIKOB 3a CYET HOPMAJIBHBIX, ¥ KPBIC — YILIO-
LICHHBIX (OpM).

KpuoGMOROrIM

T.22,2012, Ne3

Many aspects of responses of functional systems to
the factors, inducing hibernation and at the same time be-
ing potentially dangerous for an organism have still re-
mained unclear. In maintenance of a constant internal envi-
ronment of organism a significant role belongs to erythro-
cytes: the most numerous formed elements, having a par-
ticular biconcave shape of discocyte, which allows a high
specific transporting function. Normally, 80% of erythro-
cytes are discocytes (normocytes), the rest are the atypical
shapes (physiological poikilocytosis). The effect on ani-
mals of various endo- and exogenous factors contributes
to the emergence of reversible (echinocytes and stomato-
cytes) and irreversible (spherocytes, elliptocytes, kodo-
cytes) changes in erythrocytes shapes. These transitional
forms may be observed under their ageing as well. This
research aim was to study the effect of artificial hibernation
(AH) on the ratio of erythrocyte shapes in blood of homoio-
(rats) and heterothermic (hamsters) animals. The research
was carried out in 7-8-month-old male white rats and golden
hamsters with observing the whole bioethical norms. The
AH state was achieved by the method of ‘closed vessel” of
Bakhmet’ev-Andjus-Gaja (hypothermia at the background
of increasing hypoxia-hypercapnia). Rectal temperature (RT)
was measured with an electronic thermometer. Using the
method of small-angle light scattering by erythrocyte sus-
pension there was determined the sphericity index (SI) of
cells, predominating within the following intervals:
spherocytes (SI = 1-1.3), stomatocytes (SI = 1.3—1.7), nor-
mal (SI = 1.7-2.1) and flattened (SI = 2.1-3) discocytes.
Even in the control (RT 38°C) we noted the peculiarities in
the ratio of erythrocyte shapes in homoio- and heterothermal
animals: in hamsters the percentage of normal discocytes
was lower, but the one of stomatocytes was higher than in
rats. Under AH (RT 19°C) in both animal species there was
a sharp decrease in a part of normal discocytes, that of
stomatocytes was strongly increased (much more in rats),
the number of spherocytes was considerably augmented in
hamsters. Two hours after AH (RT 33...34°C) the tendency
was reversed (a number of discocytes increased, but sto-
matocytes decreased), a part of spherocytes increased in
rats, but reduced in hamsters down to 0.5%. In 24 hrs after
AH (RT 37°C) in both groups no spherocytes (prehemolytic
shape) were defined, the stomatocytes returned to the ini-
tial level in hamsters, in rats it remained at the level of 2 hrs
after AH, a part of discocytes augmented, but in a different
way. The flattened discocytes predominated in rats (their
part increased up to 53% at the control of 5 + 2%), and in
hamsters — the normal (12%) ones. Thus, both in the con-
trol and under response to AH in blood of homoio- and
heterothermic animals there were noted the peculiarities in
the ratio of erythrocyte shapes. In 24 hrs after AH no
spherocytes in blood were detected, and a part of discocytes
significantly exceeded the control levels (due to the normal
forms in hamster and flattened ones in rats).
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OC00eHHOCTU BO3AEHCTBUS AETKOW TUMOTEPMUM HA KOCTHYIO TKaHb
A.M. Towerok, A.M. Berryc, O.A. HUKOAbYEHKO
'Y «MHCTuTyT natorormn no3BoHouYHMKa 1 cyctaBoB um. npog. M. Cutenko HAMH Ykpaurbi», 1. Xapbkos

Peculiarities of Slight Hypothermia Effect on Bone Tissue
D.M. PosHeLoK, L.M. Bencus, O.A. NIKOLCHENKO

Sytenko Institute of Spine and Joint Pathology
of the National Academy of Medical Sciences of Ukraine, Kharkov, Ukraine

PacripocTpaneHHOCTD KOCTHOI ITaTOJIOT MK BO BCEM MUPE
SIBJISIETCS] OTHOW M3 OCHOBHBIX ME/IMKO-COIMATBHBIX MPOOIeM
coBpeMeHHOCTH. KocTHas cucremMa akTHBHO B3aMMOAEHCT-
BYET C IpyTUMH CHCTEMaMH{ OPTaHM3Ma U B COCTaBE I[eJI0CT-
HOTO OpraHu3Ma pearupyeT Ha AEWCTBUE HK30TCHHBIX U
BHYTPEHHHUX CPENIOBBIX (pakTOpoB. OCOOEHHOCTH PEMOIEITH-
pOBaHUS KOCTHOM TKaHHU B YCIOBUSX IEHCTBHS Pa3IMUHBIX
HEOJIaronpHUsITHBIX (JakTOPOB SBISIFOTCSI PyHIaMEHTaIbHON
npo6eMo OUOIOTHUH U METUITUHBI.

Lenb pabOTHI — M3YUNTH BAMSHUE JIETKOW THIIOTEPMHHU
Ha CTPYKTYpPYy KOMIAKTHON KOCTH OEJIBIX KPBIC.

J71st MOZIenTMpoBaHMs TUIIOTEPMHH Y KPBIC HX CTEPHIIEHO
TIOMEIIAJTH B OT/IENTbHBIC KOHTEHHEPHI XOJIOMIIBHON KaMephl
pu —20°C Ha 5 4 B TeueHue 4 cyTok. PekrapHoe n3Mepenue
TeMIIepaTyphl IOKa3alo ee cHmkeHue Ha 1,5-2°C no cpas-
HEHUIO C ITOKa3aTesIMU KOHTPOTbHOM rpynmsl (37,5-38,3°C).
Kpsic BeIBoIMIN U3 SKCIIEpUMEHTa yepe3 14 cyTok mocie
MOJIETTMPOBAHUS TUIIOTepMIUH. PaboTa ¢ )KHBOTHBIMH IPOBO-
JIIJIaCh B COOTBETCTBHUH C TpeOOBaHUAMH OHO3THKU. Marte-
puai (muadusbl OeIPEHHBIX KOCTEH ) CCISI0BATA METOIOM
TPaHCMHUCCUOHHOM JIEKTPOHHON MUKPOCKOIIUH.

VYV JKHMBOTHBIX B KOMIIAKTHOM KOCTH Ha JAHHBIM CPOK
HaOJIOeHNH MMEIH MECTO 3HAUMTENIbHBIC HapylICHUs
YABTPACTPYKTYPHOM OpraHu3anuu. B kKocTHOH TKaHM TIpe-
00J1a1aI1 OCTEOLUTHI € 3JIEKTPOHHO-TIOTHBIM SAPOM, TIPEA-
CTaBJICHHBIM IPEUMYILECTBEHHO reTepOXpOMATHHOM. B 11u1-
TOIUTa3Me KJIETOK OTMEUeHa HU3Kasl INIOTHOCTh MEMOPaHHBIX
OPTaHOHJIOB, YaCTO BCTPEYAINCh BTOPHYHbIE TN30COMBI. Ha
y4acTKax OTMEUCH JIM3HC [IUTOMIa3MaTH4eCKOi MeMOpaHEbI.
Takue 0cTeonnTHI paconaraiuch B paclIipPEeHHbBIX KOCTHBIX
JIaKyHaX pe30pOIIHOHHOTO TUIA, UMEIOIINX HEPOBHBIE 3a-
3yOpeHHBIE Kpasi, YTO SBJISIETCS] CBUICTEIHCTBOM aKTHBH3a-
M OCTEOLIUTapHOM pe3opouumy. Bommsu pacmmpeHHsIX (1o
THITy CHHYCOHJIOB) TeMOKAIMIUIIPOB KOCTHOTO MO3Ta JIOKa-
JIM30BaHBI OCTEOKJIACTHI, UMEIOIINE, KaK IPaBHJIO, 1Ba-TPH
JIOIACTHBIX SIPA M MHO)KECTBO OKPYIIBIX M OBAJIbHBIX MUTO-
XOHJPHH B IIUTOIIa3Me.

[Tpn3Haky aKTUBHU3AIMN KOCTHON pe30pOIMH ObLIN TaK-
K€ OTMEUEHBI B 00JIaCTH IIEPHOCTA, IIOBEPXHOCTH KOTOPOTO
Ha 3HAYUTETHHOM MPOTSHKEHUU Oblila 6axpoMYaToit, mpe-
CTaBJICHHOI MHO)XECTBOM MEJIKMX KOCTHBIX (DParMeHTOB.

B 30HE pe3opOiuu nmepruocTa BBIBISUIUCE MOHOHYK-
neapHble (ParolMThl — KJIETKH, UTPAIOIINE BCIIOMOTATEb-
HYIO pOJIb B TPOIECCe KOCTHON pe30pOIHH U BKIIIOYAIO-
IIMECs B 3TOT MPOLIECC MOCIIE 3aBEPIISHUSI OCHOBHOM OCTE0-
KJIaCTHYECKOH Pe30pOIHH.

B ycioBusX JIerkoif THIOTEPMUH B KOMITAKTHOH KOCTH
KpbIC HAOIIOAETCsT AKTUBHU3ALMS OCTEOLMTAPHOTO OCTEOIH-
32 ¥ OCTEOKJIACTHUECKOM KOCTHOM pe3oporimu. Mimeer mecto
NepruoCcTaIbHasA pe30pOIHs ¢ yyacTHeM MOHOHYKJIEAPHBIX
(aronuTos.
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Occurrence of bone pathology worldwide is known as
one of basic medical and social problems today. Bone system
actively interacts with other ones of an organism and as a
part of whole body responses to the effect of exogenous
and internal media factors. Peculiarities of bone tissue re-
modelling under the effect of unfavourable factors are the
fundamental tasks of biology and medicine.

The research aim was to study the effect of slight hypo-
thermia on structure of compact bone of white rats.

To simulate hypothermia in rats they were placed into
sterile separate containers of freezing chamber at —20°C for
5 hrs during 4 days. Rectal temperature measurement has
shown its reduction by 1.5-2°C of compared with the control
group indices (37.5-38.3°C). The rats were withdrawn from
the experiment in 14 days after hypothermia modelling. The
work with the animals was performed according to bioethics
requirements. The material (femur bone diaphyses) was in-
vestigated by transmission electron microscopy.

In animals in compact bone for this observation term
significant disorders of ultrastructural organization took
place. In bone tissue the osteocytes with electron dense
nucleus represented mainly by heterochromatin predomi-
nated. In cell cytoplasm low density of membrane organoids
was noted, the secondary lysosomes were frequently found.
In the sites the lysis of cytoplasm membrane was noticed.
These osteocytes were located in the widen bone lacunas
of resorption type having irregular crenated edges, that is
an evidence of activation of osteocyte resorption. Near the
widen (on sinusoid type) hemocapillaries of bone marrow
the osteoclasts having as a rule 2—3 lobate nuclei and nu-
merous roundish and oval mitochondria in cytoplasm were
localized.

The signs of activated bone resorption were also found
in periosteum area, the surface of which at a significant
length was fringy, represented by many bone fragments.

In resorption zone of periosteum there were revealed
mononuclear phagocytes, the cells playing an assisting role
during bone resorption and involving into this process after
ceasing the main osteoclast resorption.

Under conditions of slight hypothermia in rat compact
bone there was observed the activation of osteocytic osteo-
lysis and osteoclast bone resorption. Periostal resorption
with participation of mononuclear phagocytes takes place.
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BAnsiHne «AanapruHa» Ha CBOOOAHOPAaAMKaAbHble
npoueccbl B KPOBU KPbIC NPU TUNOTEPMUM
Masxmt MoxaMMEA T. AXABEP, XK.T'. MlcmanaoBa, MLA. AcTaesa, H.K. KanuxaHos
AarectaHCKMiA roCyAapCTBeHHbIA yHuBepcuTeT, . Maxaukana, Poccus
Effect of Dalargin on Free Radical Processes in Rat Blood at Hypothermia

MavaHi MOHAMMED T. JABER, J.G. IsmaiLova, M.D. AsTavevA, N.K. KLICHKHANOV
Dagestan State University, Makhachkala, Russia

Y HEeHapKOTU3UPOBAHHBIX TOMOHOTEPMHBIX JKHBOTHBIX
IIPY CHIDKEHUH TEMIIepaTyphl Tela pa3BUBACTCS] MOLIHAS
CTpPECCOpHAs peakuusi, KOTopas criocodcTByeT nepudepu-
YeCKOH BAa30KOHCTPHUKIMM M 3aIyCKYy COKPAaTHUTEIHLHOTO
1 HECOKPATHUTENIFHOTO TEPMOTeHe3a. DHEepreTnIecKuii 00-
MEH TECHO CBsI3aH C TeHepaluel akTHBHBIX (hopM KHCI0po-
na (ADK) 1 cCOOTBETCTBYIOIIIX CBOOOAHOPAANKAIBHBIX IIPO-
[IECCOB, KOTOPbIE MPECTABISIOT 3HAUYUTEIBHYIO YyTpo3y
HOpMaJIbHOMY ()YHKIIMOHMPOBAHUIO KJIETOYHBIX MEXaHU3-
MOB. [To3TOMy MOUCK CTIOCOOOB 3aIUTHI CTPYKTYP KIETOK
OT OKUCJIUTEJIEHOTO TIOBPEKACHHUS MIPU TUIIOTEPMUH TIPe-
CTaBIISICT CYIIECTBEHHBIH HHTEpEC.

B nannoii paboTe n3yyeHa HHTEHCUBHOCTH CBOOOJHOpa-
JIMKaJIBHBIX TIPOLIECCOB B SPUTPOLUTAX KPBIC IPH THIIOTEP-
MUH pa3HOU ITYOHHBI U JUTUTEIBHOCTH, a TAK)KE BBEICHUH
«Jlanaprunay.

HccenoBaHus BBIIOMHEHBI HAa caMIlaX KpbIC JTHHHUU
Bucrap. ['unorepMuio BbI3bIBaIM HAPYKHBIM OXJIAXJE-
Huem. Temnieparypy Tena kpsic cHuxanu 10 30 u 20°C. T'u-
norepmuto 30°C npoaoHTHpOBaIIK TaKkke B TeueHue 3 4. MH-
TeHCcHBHOCTH reHeparn ADK oreHuBaIu 0 ConepKaHHIo
B IIJIa3Me KPOBH MOYEBOH KHCIIOTHI M CTAOMIIBHBIX IIPOTyKTOB
oKcuza a3oTa. B aputponmTax u ux MeMOpaHax OnpeneIsm
MIPOYKTHI OKUCIUTEILHON MOAN(DUKALIUH JIUITHIOB 1 OeI-
KOB, COJICp)KaHHE BOCCTAHOBJICHHOTO TIIyTaTHOHA, aKTHB-
HOCTh cynepokcuancmyTassl (COJl) u karamnasbl.

KparkoBpemennas rumorepmust 30°C ctumynupyert 06-
pasoBanne ADQK B KpoBH, OKHCIUTENEHYIO0 MOAH(DUKAIIHIO
JUMAZOB ¥ OEIKOB MEeMOpaH 3pUTPOLMTOB, CHHKAET CO-
JiepKaHKEe BOCCTAHOBJIEHHOTO TIIyTaTHOHA B 9PUTPOIUTAX.
IIpu npononrupoBarnu runotepmuu 30°C B Teuenue 3 9
BO3pacTaeT akTUBHOCTh aHTHOKCHAAHTHON 3aIUTHI 3PUTPO-
LIUTOB M CHIDKACTCS CTENIEHb OKUCIUTENBHOW MOIU(HKa-
Ui MeMOpaHHbIX OenkoB. [mybokas runorepmust (20°C)
yMmenbaet npoaykuuio AOK B kpoBH, cTeneHb OKHCITH-
TEJIEHON MOIM(HKAIINH JIUITHI0B 1 OEIIKOB MEMOpaH 3pUT-
poruros. Takum 006pa3oM, IpH KPaTKOBPEMEHHON yMepeH-
HOH TUIIOTEPMHH B KPOBH MHTCHCUPHUITUPYIOTCSI CBOOOTHO-
panuKanbHbIE TPOIIECCHI.

Jist mpenynpexaeHus pa3BUTHS OKUCIUTEIHHOTO
cTpecca IpH KpatkoBpeMeHHoU runorepmuu 30°C :KHBOT-
HBIM 3a 30 MHH 710 X0JIOZOBOTO BO3ACHCTBHUS BHYTPHOPIO-
HIMHHO BBOJIIJIM CHHTETHYECKUIN aHAJIOT Jieii-oHKeaarHa
rekcanentun «J{anapruny (100 MKr/kr). YCTaHOBJICHO, 4TO
NP TUIIOTEPMUU Ha (DOHE JanapriHa He MOBBILIAeTCs ypo-
BEHb KapOOHUIMPOBAaHUS OCIIKOB MEMOPaH SPUTPOLIUTOB,
HE CHIKAeTCs CofiepyKaHNe BOCCTAHOBJICHHOTO IITyTaTHOHA
B OPUTPOLUTAX, HEe M3MeHsieTcst akTuBHOCTh COJI u tocToBep-
HO BO3pacTaeT akTUBHOCTh KaTalla3bl B 3PUTPOLIUTAX.

Taknum 0Opa3om, MpeBeHTHBHOE BBeIeHNE «/lamapriuna»
MIPEIOTBPAIIAET PAa3BUTHE OKHCIUTEIBHOTO CTpecca B KPOBU
KpBIC IpH KpaTKoBpeMeHHoH runotepmun 30°C.
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In non-narcotized homoeothermic animals under body
temperature decrease there is developed a strong stress
response, contributing to peripheral vasoconstriction and
triggering shivering and non-shivering thermogeneses.
Energy metabolism is closely related to generation of
reactive oxygen species (ROS) and corresponding free ra-
dical processes, representing a significant threat for normal
functioning of cell mechanisms. Therefore the search for
ways to protect cell structures against oxidative damage
during hypothermia is of considerable interest.

In this research we investigated the intensity of free
radical processes in rat erythrocytes under hypothermia of
different depth and duration, as well as Dalargin introduc-
tion.

The experiments were performed in Wistar male rats.
Hypothermia was induced by external cooling. Rat’s body
temperature was reduced down to 30 and 20°C. Hypothermia
of 30°C was also prolonged within 3 hrs. The intensity of
ROS generation was assessed by the content of uric acid
and stable products of nitric oxide in blood plasma. In eryth-
rocytes and their membranes there were determined the
products of oxidative modification of lipids and proteins,
the content of reduced glutathione, superoxide dismutase
(SOD) and catalase activity.

Short-term hypothermia of 30°C stimulates the ROS for-
mation in blood, oxidative modification of lipids and pro-
teins of erythrocyte membranes, decreases the content of
reduced glutathione in erythrocytes. Under prolonged 30°C
hypothermia within 3 hrs there is an increase in the activity
of erythrocyte antioxidant protection and decrease in oxi-
dative modification degree of membrane proteins. Deep
hypothermia (20°C) reduces the ROS production in blood,
the degree of oxidative modification of lipids and proteins
of erythrocyte membranes. Thus, under a short-term mode-
rate hypothermia there is the intensification of free radical
processes in blood.

To prevent the oxidative stress development under a
short-term 30°C hypothermia the animals 30 min prior to
cold effect received intraperitoneally a synthetic analogue
of leu-enkephalin: hexapeptide Dalargin (100 pg/kg). It was
established, that under hypothermia at the background of
dalargin there were no increase in protein carbonylation of
erythrocyte membranes, no decrease in the content of re-
duced glutathione in erythrocytes, no change in SOD activity
and statistically significant increase in catalase activity in
erythrocytes.

Thus, a preventive introduction of Dalargin prevents
the oxidative stress development in rat blood under a short-
term 30°C hypothermia.
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BAunsinne Kpuortepanum Ha OMNMOPHO-ABUIAaTE€AbHYIO U MbILLIEYHYIO CUCTEeMbl Y€AOBEKa
O.A. T'AH4YEHKO, C.M. PAAYEHKO
AOHeLKNUA HauMOHaAbHbIA MEAMUMHCKMA yHuBepcuTeT um. M.[opbkoro
I'Y «HayuHO-NpakTn4ecknii MEAMLIMHCKIMIA PeabUANTaLIMOHHO-AMArHOCTUHECKMA LeHTp M3 YkpauHbl», r.AoHeLkK

Effect of Cryotherapy on Human Musculoskeletal and Muscular System
O.A. PANCHENKO, S.M. RADCHENKO
M. Gorky Donetsk National Medical University, Ukraine
Scientific and Practical Medical Rehabilitation and Diagnostic
Center of the Ministry of Health Care of Ukraine, Donetsk, Ukraine

[ens paboTHI — M3yYUTh MEXaHU3MBI PEAKLUH OIIOPHO-
JIBUTATEIbHBIX M MBIIIEYHBIX CHCTEM OpraHN3Ma YelIOBEKa
Ha KpHOTepareBTHIECKOE BO3/ICICTBHE.

B uccnenoBanuu npuHUManu yvyactue 259 yenoBek
B Bo3pacTe 18-75 ner ¢ nmatonoruei ONopHO-ABUTraTEIbHON
cucteMsl, u3 HUX 164 xeHmuHs! (63,3%) u 95 My)uuH
(36,7%), KoTOpBIE IPOXOIMIIN KypC peabunutanuu Ha 6aze
I'Y «HIIM P M3 Vkpauns. [TarpieHTs!1 ObIIM 0TOOpaHEI
Ha OCHOBAaHUH KPUTECPUEB BKIIOUEHUS U HCKIIIOYCHHS OHU
JlaBaJik T0OPOBOIIbHOE MH(OPMHUPOBAHHOE COTIACHE Ha BO3-
JIeHCTBHE DKCTPEMaJIbHO HU3KOU TeMIiepaTypoi u obcieno-
BaHUs B IPOLIECCE Kypca KPHOTEPATIHH.

B nccnenoBannm npumensuiack kpuokamepa «Cryo The-
rapy Chamber» («Zimmer Medizin Systeme», [ epmanus) —
110°C. o n nocne kypca KpuoTepanuy pOBOIUIUCH MHO-
rpagudeckne uceienoBanus Ha armapare «MYOMED 932.

OOBEeKTOM HcciIeoBaHus PH MUOTPA(UH SBIISUINCH
MBIIILBI IPEAIIIeYbs IPaBOM U JIEBOM PYKH, KPYIJIbII IIPO-
Hatop (M. pronator teres). C momorsio SMI onpenensiocs
MUHHMAaJIFHOE BpeMs, JOCTATOYHOE AJISl TOTO, YTOOBI TOK
IpU YABOSHHOM peoba3e BbI3BaJl UMITYJIbC BO3OYKICHHUS —
MOKa3aTelb XPOHAKCHU. DTOT MOKa3aTeIb XapaKTepU3yeT
OBICTPOTY BOSHUKHOBEHHS BO30YKICHHS: YeM C OOJbIIeH
HMHTEHCUBHOCTBIO M CKOPOCTBIO pa00TaeT MBIIICYHAsI TKAHb,
TEM ee XpOHaKcHst MeHbIle. [JokazaTenh XpOHAKCHH KaK Bpe-
MEHHOM IapamMeTp BO30yANMOCTH XapaKTepru30Ba PU3HO-
JIOTHYECKHE CHCTEMBI B YCIIOBHSIX X0JIOJIOBOTO cTpecca. Mc-
XOZHBIE 3HAaYEHHSI XPOHAKCUH Y )KESHIIMH cocTaBistm 210 +
42 mc (95% AU 180; 480) mocie Kypca KpHOBO3AEHCTBHUS —
20046 mc (95% JIN 150; 400), 5TH 3HAYESHUS CTATUCTHYECKU
MeX Iy co00ii He oTimyanuch (p > 0,05). Y Myx4uH cpeHee
3HaYCHHE XPOHAKCHU 10 Kypca KpHOBO3AEHUCTBUSA OBLIO
3adukcupoBaHo Ha ypoBHe 200 & 35 mc (95% 11 150; 280),
nociie kypea— 130 £ 61 mc (95% I 100; 300) (p > 0,05).
[ocne kypca KpHOTEpAINK BBISIBJICHO YBEITMUCHNE MbIIIeY-
HOMW BBIHOCITMBOCTH Y MY>K4HH B cpegHeM Ha 4 ¢ (95% AU
2;6).

[Tocne omHOTO ceaHca KpUOTEPANIMM YBEINYHNBAINCH
MBIILIEYHAS] CHJIA U BEIHOCIMBOCTD Y HAlMEHTOB 000X T10-
JI0B. 3HAUCHHMS CHJIBI YBEJIMYMBAJIICH B CpeHEM Ha 1 Krc
(95% A1 0; 2) (p <0,05). MbIieuHast BRIHOCIHBOCTD Y )KEH-
IIMH U3MeHsIach B cpenneM Ha 2 ¢ (95%/1U 1; 3), y myxk-
yuH —Ha 1 ¢ (95% AN 0; 4) (» <0,05).

Taxum 06pa3oM, CTAaTHCTUYECKHU JOCTOBEPHBIX H3MEHE-
HUH 3HAYEHUH XPOHAKCUU I0CIIE Kypca KPUOBO3AEHCTBUS
HE BBISIBICHO KaK y MY>K4HH, TaK U Y )KCHIIIMH. YBEIHUCHHUE
MBIIIEYHOW CHJIBI M BBIHOCIMBOCTH y TALMEHTOB CBUJIC-
TEJILCTBYET O CTUMYJIMPYIOIIIEM BO3JIEHCTBUH CEaHCa KPHO-
TEpaIiy Ha OPraHU3M YeJIOBeKa.
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The research aim was to study the mechanisms of res-
ponse of musculoskeletal and muscular systems of human
organism to cryotherapeutic effect.

The investigation involved 259 people of 18-75 years
with the pathology of the musculoskeletal system, including
164 women (63.3%) and 95 men (36.7%) who were underwent
rehabilitation at the Scientific and Practical Medical Rehabili-
tation and Diagnostic Center of the Ministry of Health Care
of Ukraine.

The patients were selected by the inclusion and exclu-
sion criteria. They gave free informed consent to the effects
of extreme low temperature and examination during the
course of cryotherapy.

Cryo Therapy Chamber Zimmer Medizin Systeme —110°C
(Germany) was used for investigation. Before and after cryo-
therapy myographic studies were performed using appa-
ratus MYOMED 932.

The research object for myography were the muscles of
forearm of right and left hand, round pronator (M. pronator
teres). The minimum time period was determined with the
help of EMG and was sufficient for the current at double
rheobase to cause excitation pulse, chronaxia index. This
index characterizes the speed of excitation: the more inten-
sity and speed of working muscle tissue is the less chronaxia
is. Chronaxia index as a temporary parameter of excitability
characterized physiological system under cold stress. The
initial values of chronaxia in women were 210+ 42 ms (95%
CI 180, 480) after a course of cryotherapy they made 200 +
46 ms (95% CI 150, 400), these values were statistically not
different (p > 0.05). In men, the average rate of chronaxia
before the cryotherapy course was recorded at the level
200+ 35 ms (95% CI 150, 280) after the course it made 130+
61 ms (95% CI1 100, 300) (p > 0.05). After the course of cryo-
therapy increasing in muscle endurance in men in average
by 45 (95% CI 2, 6) was noted.

After one session of cryotherapy muscle strength and
endurance in patients of both sexes increased. Strength
values increased in average by 1 kgf (95% CI, 0, 2) (p <0.05).
Muscular endurance in women varied in average by 2 s
(95%CI 1, 3),inmen 1 s (95% CI, 0,4) (p <0.05).

Thus, statistically significant changes in the values of
chronaxia after the cryotherapy were not found in both men
and women. Increasing of muscle strength and endurance
in patients suggests a stimulating influence of cryotherapy
session on the human organism.
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