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Along with this, the animals of the first and second experimental groups the blood
viscosity significantly reduced and was close to the norm, there was normalization of
other rheological parameters and blood circulation, as well blood microcirculation, there
was observed a rise in the volume of microcirculatory bed, skin hypervascularization, an
increase in the lumen of major vessels, that all together allowed the homoeothermic
organism at the stage of thawing quickly restore the vital functions. Furthermore, the
animals within 10-14 days after receiving the “Cryocord” kept the ability of longer if
compared with the controls swimming t freely on the surface of cold water.

Thus, the use of polyethylene with molecular weight of 1500 and the preparations
based on cryopreserved cord blood serum “Cryocord” largely contributed to the
normalization of hemorheological indices, lengthening of the duration of homoiothermic
animals free swimming on the surface of cold water and survival after total cooling.

YAK 62-712:615.832.9

KAMEPA A1 3KCNEPUMEHTAIbHbIX UCCNELOBAHWIA MO U3YYEHUIO
MEXAHN3MOB OBLLENA ASPOKPUOTEPANNA

. N. lomakuH, O. B. Kyaokouesa, B. I. Babninuyk

WHcTuTyT npobaem kpuobuonornun n kpuomeauumHel HAH YkpauHbl, 1. Xapbkos,
e-mail:cryo@online.kharkov.ua

Ha nporsxenun 6oaee 30 aeT B MHCTUTYTE TP0oOAEM KPHOOMOAOTHH U KPHOMEIU-
uunel HAH Ykpawuner(r.Xapekos) (U[IKuK HAHY) pa3BuBarTca HaydHBIE HalpaBAe-
HU4A 110 U3YUECHUIO IIOBEPXHOCTHOTO 1 I‘AyGOKOI‘O OXAQKIEHUA OHMOAOTHYECKHUX OopraHus-
MoB. [IpoBeieHHbIE B 0T/IEAE KPUODU3NOAOTUH I'AyOOKHE HAyYHbIE 9KCIIEPUMEHTAABHBIE
HCCAEIOBAHMS, HAIIPABACHHBIE HA U3y4EHHE IIPOIECCOB TEPMOPETYALLINH IIPH IPOBE-
JIEHUH yIIpaBASeMOM TMIIOTEPMUH, [I03BOAMAU 3HAUYUTEABHO PACIIMPUTH NIpEACTaBAE-
HHS 0 BHYTPEHHUX PETYAATOPHBIX MEXaHU3MaxX B OPTaHU3MeE IIPH BO3ACHCTBUY BHEII-
HHUX OXAaXKOAoOIUX (akTopax. [as INpenynpexRAeHHUs OCAOXKHEHMM, BbI3BaHHBIX
OXAaXKIeHUEM, ObIAN HKCIIEPUMEHTAABHO Pa3paboTaHbl U BHEIPEHE] B A€Ue0HYI0 IIPaK-
THUKY METOABI ITIOBEPXHOCTHOTO OXAAXKACHULI IIPAKTHYIECCKHU 0€e3 CHUKEHUS TEMIIEpaA-
TYPBL S/pa TeAad WAU C HEKPUTHYHBIM CHHKEHHEM U (papMaKOAOIMYeCKUM obecrieye-
HHEM IIPOLIEAYPHl OXAAXKIACHHA, NPEAYNPERIAIONMM pPAa3BUTHE HATOAOTHIECKUX
peaxuuii opranuaMa. Pa3BuTHE METOA0B IOBEPXHOCTHOIO OXAAXK/IEHU PEaAn30BaHO B
HECKOABKHUX BapHalUaX: BO3AEUCTBHE OXAQXKACHHBIM BO3AyXOM HAH BO3[EHCTBHE Na-
pamu azota. B UITKuK HAH YkpauHs! co3aHa aabopaTopHas yCTaHOBKA — KpHOKaMe-
pa [Ag 5KCTPEMAABHOTO OXAAXK/EHUA 3KCIEPHMEHTAABHBIX XKUBOTHBIX. KpHokamepa
COCTOHUT U3 TEPMOH30AMPOBAHHOIO KOpIIyca ¢ paboueil KaMepoil, B KOTOPOH pacroAo-
JKEHBI TEIIAOOOMEHHUK C 3aAMBHBIM KAQIIaHOM, KAAITAHOM M KaHAAOM OTBOZA XAA0a-
reHTa 1 pabouunii OTCEK C TePMETHYHOM HITOPKOH. B paboueM oTceke HaXOAATCS KaMepa
C XKUBOTHBIMH, MATYUKU PETHUCTPALIMH TEMIEPATYpPhl, MATIHKH KOHTPOAS (PyHK-
LIMOHAABHOTO COCTOSIHHS JKMBOTHBIX. B T€pPMOH30AMPOBAHHOM KOPIIyCE YCTaHOBAEHA
LIIAF030Bad KaMepa C FepMeTHUYHON KpbIIKoM. Haandue 1iAr030BOM KaMepsbl C TepMe-
THYHOHN KPBIIIKOH aeT BO3MOXKHOCTh H30exKaTh 3HAYUTEABHOIO I'pafiieHTa TeMIlepa-
TYpBI MeXAy pabodeil KaMepoil u paboduM oTceKoM. TeMIeparypa B KpHoKaMepe KOH-
TPOAHpPYETCS IPH IIOMOIIM IIAQTHHOBBIX, METPOAOTHMYECKH AaTTeCTOBAHHBIX
TEpMOMETPOB. B Kamepe mpenyCMOTPEHBI TEXHOAOTHYECKHE PA3bEMBI, IIO3BOASIOIINE
IIOAKAIOYATH OT JKHBOTHBIX AEKTPO/BI IAS 3aIIUCU K HEOOXOAMMOMY PETUCTPUPYIOLIE-

LIFE SCIENCES



My annapary. YCTpoHCTBO KpHOKaMephl IT03BOALET IIOAePXKUBATD TEMIIEPATYPY B pa-
6oueit kamepe ot +20 mo — 140°C B TpebyeMoM BpeMEHHOM HHTEPBaAe K OOIyCKaeT
PUTMHYECKOE OXAKICHHE JKUBOTHBIX C HHTEPBAAOM BOCCTAHOBAECHHUS TEMIIEPATYPEI B
pabodeil kKaMmepe MeXAy ceaHCcaMM He MeHee 1 MHHYyTBI. B mporecce mpomenypsl 3a
JKMBOTHBIMU OCYILECTBASIETCS ITIOCTOSHHBIM BU3yaABHBIH KOHTPOAB Yepe3 CIIEIIMaAbHOE
OKHO WM KOMIIBIOTEPHYIO CHCTeMYy HalAlofeHHd. IIpoBeneHHe adpOKPHOTEPAIHU BO-
3MO3KHO B YCAOBHUSX CTAOMABHO 3aaHHOH TEeMIIEPATyphl U BO3MOXKHO IIPH U3MEHEHUN
TeMIIepaTyphbl OXAAXK/AEHHOI'O BO3yXa B KaMepe IIpU HaXOXKAEHUU TaM 3KCIepPHUMEH-
TaAbHBIX JKUBOTHBIX B 3aBHCUMOCTH OT IIOCTaBAE€HHOH 3a7a4u. [IpoBeieHHbIE K HACTO-
AIIeMy BPEMEHH HCCAEIOBAHUS [TI03BOAHAHU IIOAYIUTD JaHHBIE, OIIPEIEASIOIINE [IEAECO-
00pa3HOCTh KPATHOCTH W PUTMHYHOCTH IpoBefeHHs npouenyp. MccaemoBanusa
IIPOBOJHANCH Ha 0€ABIX KPbICAX: HHTAKTHBIX, IPU MOJAEASX ITATOAOIHMYECKHUX COCTOSI-
HUH. OTMeYeHHBIE Pe3yABTATHI IIPEAII0AATaI0T BO3MOKHOCTD U LIEAECO0OPa3HOCTh pac-
CMOTPEHHUS TePANEBTHYECKON 3HAYUMOCTH 3KCTPEMAABHOI'O KPUOBO3EHCTBHSA C pas-
AMYHOM KPaTHOCTBIO.

UDC 62-712:615.832.9

CHAMBER TO INVESTIGATE IN EXPERIMENTS THE MECHANISMS OF GENERAL
AEROCRYTHERAPY

LI Lomakin, O.V. Kudokotseva, V.G. Babiychuk

Institute for Problems of Cryobiology and Cryomedicine of the National Academy of Sciences
of Ukraine, Kharkov, e-mail: cryo@online.kharkov.ua

For more than 30 years, the scientific directions for studying the superficial and deep
cooling of biological organisms have been developing at the Institute for Problems of
Cryobiology and Cryomedicine of the National Academy of Sciences of Ukraine (Kharkov)
(IPC&C NASU). Profound scientific researches performed at the Department of
Cryophysiology aimed at investigation of the thermoregulation processes during
controlled hypothermia made it possible to significantly expand the notion of internal
regulatory mechanisms in the body under the influence of external cooling factors. To
prevent the complications caused by cooling, the methods of superficial cooling were
experimentally developed and introduced into practice, virtually without reducing the
temperature of the body core with an uncritical decrease and pharmacological support
of the cooling procedure, which inhibits the development of pathological responses of the
organism. The development of superficial cooling methods is implemented in several
variations: either exposure to a cooled air or that to nitrogen vapor. A laboratory system
was created at the IPC&C of the National Academy of Sciences of Ukraine, that is a
cryochamber for extreme cooling of experimental animals. The cryochamber consists of
a thermally insulated shell with an operating chamber, wherein there is a heat exchanger
with a flood valve, a valve and a coolant outlet channel as well as a working compartment
with a sealed curtain. In the working compartment there are the camera with animals,
sensors for recording temperature, sensors for monitoring the functional state of
animals. In the thermally insulated shell a lock chamber with a sealed cover is installed.
The presence of a lock chamber with a sealed cover makes it possible to avoid a significant
temperature gradient between the working chamber and the working compartment. The
temperature in the cryochamber is controlled by means of platinum, metrologically
certified thermometers. The chamber has technological connectors , allowing to connect
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the electrodes for recording with the proper recorder. The device of the cryochamber
allows the maintaining of temperature in the working chamber from +20 to — 140°C in
the required time interval and allows a rhythmic cooling of the animals with an interval
of temperature recovery in the working chamber between the sessions of not less than 1
minute. During the procedure, the animals are constantly monitored through a special
window and a computer monitoring system. The performance of aerocryotherapy is
possible under the conditions of stable temperature as well as with a change in the
temperature of the cooled air in the chamber when experimental animals are there,
depending on the task. The studies carried out to date have made it possible to obtain
the findings, determining the expediency of the frequency and rhythm of the procedures.
The investigations were carried out in white rats: intact, in models of pathological
conditions. The noted results suggest the possibility and expediency of considering the
therapeutic significance of extreme cryoeffect with various multiplicities.

YAK 612.592:612.112-084

BMAWNB IMEPCIVHOI INOTEPMII HA IHTErPAJIbHI NEMKOLUTAPHI
MOKA3ZHUKW Y LLIYPIB

B.B. Jlomako, J/1.M. MupoxxeHko?, O.B. lLuno

IHcTuTyT Npobaem kpiobionorii i kpiomeauLmin HAH Ykpainu, M. Xapkis,
victorial2003@list.ru, victoriaOregia@gmail.com, 1K3 «JTtob0TWHCbKa MicbKa NikapHs»,
M JltoboTUuH

Mopeai mocarHeHHS rinmoTepMii 3a [0IIOMOrolo 3aHypeHHs (iMepcii) B X0AOHY BOIY
HaOAMIKEH] 10 CTaHy IPHUPOIHOTO IIEPEOXOAOZKEHHS AIOMHH B €KCTPEMAABHUX CUTYALli-
gax. XoAoHA BOfa, 3aBAAKH BHCOKOI TEIAOIIPOBIMHOCTI, CIIPUAE LIBUAKOMY 3HUKEHHIO
Temrepatypi Tisa (TT). Bynp-aki 3miHu B opranismi B 3HauHill Mipi BimOuBaroTbCcs Ha
AKICHO-KIABKICHOMY CITiBBiTHOIIIEHHI THUIIB AEHKOINTIB, AeHKomUTapHi# opmyai (AD)
KpoBi. [IoOBHOLIHHICTE (PYHKIIIOHYBAaHHS A€HKOLUTIB HATPUMYe Di3i0AOTIUHY cTaaicTh
iIMyHHOTO TOME0CTa3y, 30KpeMa BOHH 3aAy4YaloThCH B peaaisallito peakiiiii BpoaKeHoro i
amantTuBHOrO iMyHitery. LliAb poGOTH — BUBYHTH BIAMB iMepciiinoi rinorepwmii (II) Ha
CIiBBIHOIIEHHS THUIIIB AEMKOLUTIB i AUHAMIKY AeHKOIIUTAapHUX 1HAEKCIB.

PoGora BHKOHaHA B OCIHHE-3UMOBHUI IEpiof HA CaMIEX OiAMX IIypiB (6-7 Micdlis,
180-220 1) 3 moTpuMaHHAM BCiX 6ioeTHYHHUX HOpM. TBapUH A0 IOYATKY €KCIIEPUMEHTY
MICTHAM B yMOBaXx BiBapilo IIpH IIPHPOJHOMY CBITAOBOMY PeKMMi Ha CTaHAAPTHOMY pa-
mioni ad libitum. Imepciitny rinorepwmiro (TT=27,5+0,5°C) MomeAl0BaAr 3a JOIIOMOTOIO MO-
npiKOBAHOTO TECTY «BUMYIIIEHE TIAABaHHS» B X0A0/Hi# Boi (0°C), TprBasicTh MaaBaHHS
- 5 xB. TT KOHTPOAIOBaAM €AEKTPOHHHUM TEPMOMETPOM 3a JONOMOIOI0 PEKTAABHOIO
matyuka. Ma3ok KpoBi 06pobatoBasu ¢pikcaTopom Mati-I'pronBasbna Ta dapbyBasn re-
MaTOAOTiYHHUM GapBHHUKOM (32 POMAHOBCBKUM), IiIpaxOByBaAM 3arasbHY KiABKIiCTB i
TUNU AeMKonuTiB. TakoX BH3HA4YaAU iHTeTpasbHi AetikoruTapHi ingekcu (IAI). Cratuc-
THYHY 00pOOKY IIPOBOMAY METO/IOM HellapaMeTPHUYIHOI cTaTUCTHKH Kpyckasa-Yoaaica.

Ipu IT BusBAgAu AetikonuTo3 (¢ 6,6+0,1 no 8,5+0,8 x 10°/a) Ta 3cyB AD BAiBO, 10 €
HOPMAaABHOI0 3aXHUCHOI0 PeaKlli€lo KiCTKOBOI'O MO3KY Ha IIOpa3HEHHS; [IiIBUIIEHHS KiAb-
KOCTI MOHOIIUTIB, N0ogBY NaasMaTudHux KaiTvH ([1K) (1-2:100), moaixpomaTodisbHUX (HE3-
pianx) epurporutis ([IXE) (3-5 B moai 30py). MoHomuTH 6epyTh y4acTh B yTHAi3alil 3aru-
OAMX KAITHH B MICIli 3aTIaA€HHS, JAI0UN MOXKAUBICTb TKAHUHAM pereHepyBartu. 1K (moximHi
B-aimcoruTiB) 3aaTHI K0 CHHTE3y aHTHTIA, IO CIIEIMQIYHI 0 OXHOTO €IMHOTO AHTHUIEHY,
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