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B Hacrosiiiee BpeMst 60JIbILION HHTEPEC NPEICTABIISET UCCIIe-
JIOBaHHE PeaKkLUH KJIETOK Ha M3MCHEHHUE MapaMeTPOB CPEbl, B
KOTOPO# OHH HAXOAATCS. MHOTHE KJICTKH pearupyroT Ha H3MeHe-
HHE YCIIOBUIl Cpe/ibl BKIIIOYEHHEM BHYTPEHHUX aJalTalldOHHBIX
MEXaHM3MOB, KOTOPBIE ellle 10 KOHIIAa HE UCCIICIOBAHBI, IPUYEM
yKa3aHHBIC MEXaHU3MbI XapaKTePH3YIOTCs BBIPaXKEHHOU (YHK-
[IMOHAJILHOM CIIEIIM(UIHOCTBIO, U COOTBETCTBEHHO KJIETKH MOTYT
aJIeKBaTHO pearrpoBaTh Ha Pa3HOOOPa3HbIC CTUMYIIBI, BKIIIOYAs
U3MEHEHHS TEMIIepaTypbl, OCMOJISIPHOCTH, pH ¥ HOHHO# CHIIBI
cpenbl. ATanTHBHBIC PEaKIMH KJIETOK HOCIT KaK KpaTKOBpe-
MEHHBIH, TaK U JOJTOBPEMEHHBII Xapakrep. B mepBom ciyuae
amanTaius 00ecrne4nBaeTcs IPEUMYIIECTBEHHO MEMOPaHHBIMU
MEXaHN3MaMH, a BO BTOPOM — IIpolieccaMy OHOCHHTE3a, IIPOUC-
XOJUILIMMH B KJIETOYHOM siipe. B UTOre ycTaHaBIMBAIOTCS HOBBIC
PEKUMBI HHTETPALIUK CHCTEM KIICTKH, 00ecIIeYnBaroIye Heo6Xo-
JUMBIH YPOBEHB aIalTallM K HOBBIM yCIOBUSIM. J[aHHbIE, IOTY-
YEHHbIE IIPY HCCIICIOBaHUH SPUTPOLIMTOB, JTOKA3bIBAIOT, YTO a/1all-
THUBHBII MOTEHIMAJT KJIETOK MO OTHOIICHHIO K M3MEHCHHIM
YCJIOBUI Cpeibl 3aBHCUT OT UCXOIHBIX YCIIOBHH, B KOTOPBIX OHH
HaXOZATCSL. DTO O3HAYAET, YTO KOMOMHALIUS OTPE/ICIICHHBIX Ha4alb-
HBIX IIAPAMETPOB CPEIbl IPOrPAMMHUPYET IOBEACHUE KIETOK IPH
JAITbHEHIINX €€ N3MECHEHHSIX.

IToMuMO 0OPaTHMOCTH W3MEHEHHH, IPYTHM BaXXHBIM KpPH-
TepHeM SIBJSIETCS CKOPOCTh M3MEHEHMH yCIIOBHII Cpefibl, Kor/a
BBIXOJI 33 IPAHUILY aJIallTAlliy TeM OoJiee BEpOsITeH, YeM Ooubliie
CKOPOCTB 9TUX W3MeHeHu. [Ipy 3HAYNTEeTEHOM HapyIICeHHH COTIa-
COBAHHOCTH MEX/y M3MEHEHUSIMH [1APaMETPOB CPEIbI U a/1alTHB-
HBIMH H3MEHEHUSMH, TIPOMCXOSIIIMMHU B KIIETKE, PE3yJIETaTHPYIO-
Iasi peaKIus MPOSBIAETCS KaK «II0K». OyHKIMOHAIBHBIHN JHa-
1a30H 9THX YCJIOBHH IIHPOK, B OAHHUX CIy4Yasx MOYKHO TOBOPUTH
0 CEHCHOMITM3AlNH KJIETOK, a B ApYrux — 00 ajanrtanuu. I[lpu
9TOM BOKHO OTMETHTb, YTO TEMIIEPaTyPHO-OCMOTHYECKasI a/1arTa-
1Hs KJIETOK OJIMHAKOBA KaK IpH TeMmeparypax Bbiue 0°C, Tak u
B YCJIOBHUSX 3aMOPaXMBAHMS KIJIETOK, YTO CBHICTENBCTBYET O
3HAYUTEIHHOM MOTEHIHAIE KIETOK, BO3MOKHOCTh pealn3aiuu
KOTOPOTO 3aBHCHUT OT ONTHMAaJbHOW KOMOWHAIIMU HCXOIHBIX
HapaMeTpOB CPeIbl, H BO3MOXXHOCTHU HaIPaBJICHHO HHAYLIUPOBATh
MPOLIECCHI, MO3BOJISIOLINE CYIIECTBEHHO PACIIMPUTH I'PaHHUIIBI
aJanTaliy KJICTOK. SHAUUTEIbHBII AKCTIEPUMEHTAIBHBINH MaTepHal
M03BOJISIET BBIIBUHYTH HECKOJIBKO THIIOTE3 OTHOCHTEIBEHO MeXa-
HH3MOB HOBPEKICHUH KICTOK NPU M3MEHEHHH OCMOTHYECKHX
YCIIOBHUH CpeJIbl M OXJIaXICHHHU. POJIb [IUTOCKENIET-MeMOPaHHOTO
KOMIUIEKCa MOXKET pacCMaTPUBATHCS KaK KIIOUeBas B IpoOLieccax,
MPUBOAIIMX K MHUIHMALNY, HOPMHUPOBAHHIO U CTAOMIN3ALUH
TpaHcMeMOpaHHbIX 1op. OO1el OCHOBO# yKa3aHHBIX POLIECCOB,
HO-BHAMMOMY, SBISIOTCS (a30BO-CTPYKTYPHBIC M3MEHEHUS
MeMOpaHHBIX JTUIHI0B. IMEHHO 3TO OOBSACHSAET BBHICOKYIO
3¢ PEeKTUBHOCTD aMPpUDUIEHBIX COCANHEHNI B KAUYECTBE ar€HTOB,
MOAMMUIMPYIOIUX HPOLECCHI, CBA3aHHBIE C ()OPMUPOBAHUEM
nop. Jpyroit BaxHbIil (GakTOp — TPAHCIIOPT HOHOB M BOJBI, a
TaK)Ke COCTOSIHHE BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB U HEIJIEK-
TPOJIUTOB, B KOTOPBIX IKCIIOHUPYIOTCS KIETKH.

OueBHIHO, B NEPCIIEKTUBE 3HAYUTEIbHbIC YCHIHS OyayT
COCpeJOTOYCHBI Ha H3YYEHNH POJIH BOJIBI B MEXaHU3MaX a[alTaliy
Ha MOJICKYJISIPHO-KJIETOYHOM YPOBHE.
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Nowadays of great interest is to investigate the cell response
on changed parameters of medium, where cells are. Many cells
respond on a change in medium composition by triggering the
internal adaptive mechanisms, which have still remained poorly
studied, moreover the mentioned mechanisms are characterised
by a manifested functional specificity and, as a result, the cells
may adequately respond to different stimuli, including changes in
temperature, osmolarity, pH and medium ion strength. Cell
adaptive responses are of both short- and long-term characters.
In the first case the adaptation is provided mostly by the membrane
mechanisms but in the second one by biosynthesis processes,
occurring in cell nucleus. New regimens of cell system integration,
providing a necessary adaptive level to new conditions have been
finally established. The data obtained during erythrocyte studies
demonstrate the cell adaptive potential towards changes in medium
conditions as depending on the initial conditions where they are.
This means that the combination of certain initial medium para-
meters programmes the cell behaviour during its further changes.

The rate of changes in medium conditions when the over-
running of adaptation limit is more probable with higher rate of
these changes, is the another important criterion besides the change
reversibility. Under significant disorder of conformity between
changes of medium parameters and adaptive changes, occurring in
a cell, the resulting response is manifested as a “shock”. Functional
range of these conditions is wide, in one case we may suggest
about cell sensibilisation, in other about adaptation. At the same
time of note is the fact that the temperature and osmotic cell
adaptation is equal both at temperature higher than 0°C and under
cell freezing, testifying to a significant cell potential, which possible
realisation depends on an optimal composition of medium initial
parameters and a possibility of a directed induction of processes,
enabling a considerable extension of cell adaptation limits. A huge
experimental materials allows making some hypotheses in respect
of cell damage mechanisms when changing medium osmotic
conditions and cooling. The role of cytoskeleton-membrane
complex may be emphasised as a key one in the processes, resulting
in the initiation, formation and stabilisation of transmembrane
pores. The common base for the mentioned processes is apparently
the phase and structural changes in membrane lipids, which should
be referred to both temperature-dependent changes and those,
caused by cell dehydration. Namely this fact explains a high
efficiency of amphiphil compounds as agents, modifying
processes, related to the pore formation. Another important fact
is the ion and water transport, as well as the state of electrolyte
and non-electrolytes aqueous solutions, where cells are exposed.

Obviously, in future the great efforts will be focused in studying
the role of water in adaptive mechanisms on molecular and cell
levels.
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B yc0BUAX SKCIIEpUMEHTa UCCIIEN0BANIN BIUSHUE SKCTpe-
MaJIbHO! T'MIIOKCHUH, aHOKCHH M THIIOTEPMHHM Ha MeTabomdec-
KHe IPOLIECCHI, COCTOSHIE MOJIEKYJIAPHBIX CHCTEM TPAaHCIIOPTa
1 yTWIM3ALUHU KUCIIOPOAA Y PsAZia MOPCKUX PHIO M MOJUTIOCKOB.

Cpenu npezcraBuTeneil JOHHOM UXTHO(hAYHbI BBIIBICHA
TpyINa BUJOB, Y KOTOPBIX B YCIOBUSX KpaifHero medurura
KHCJIOPOZAA U TUIOTEPMHH PEaTU3yeTCs] KOMIUIEKC a/lalTHB-
HBIX U3MEHEHUH Ha ypOBHE MOJIEKYJISIPHBIX cucTeM. B ycio-
BUSIX BHEUIHEH T'MIOKCHU OPTaHM3M 3THX PBIO DOMycKaeT
ObICTpOE CHIDKEHUE HAIPSDKEHUS KUCIIOPOa B apTepUaIbHON
KPOBH H CKEJICTHBIX MBIIIIAX 0€3 BUIUMBIX IIPH3HAKOB Pa3BU-
THA aHa’poOuno3a. B kieToyHbIX cucTeMax OTMEueHO cOalaH-
CUPOBAHHOE YTHETEHHE METa0OJIMYEeCKUX U MeMOpaHHBIX
GyHKIMHA. DTO BBIPaXaloch B CHU)KEHUH aKTHBHOCTEH psija
(depmentoB: Na*-, K*-AT®-a3bl 1 TeKCOKHHA3BI, IPU COXpa-
HEHHU OCHOBHBIX IMOKa3aTeJell KH3HEeCIOCOOHOCTH KIIETOK:
rpaguenToB o Na™ u K™ Ha MemOpaHe U BHYTPUKIETOUHOH
koHueHTpanuu ATO.

KpoBb pbI0, YCTOHYUBBIX K THIIOKCHH, 00Jiajana OTHO-
BPEMEHHO BBICOKUM CPOACTBOM K KHCJIOPOJY W ITOBBIIICH-
HoM uyyBcTBUTENBHOCTHIO K pH (3 ekt Bopa). Dto kauecTBo
CTaHOBMJIOCH eIlie 0oiee BHIPAKEHHBIM B YCIOBHAX AeUIIU-
Ta kucsnopoaa. OHO ONpPeAeNsIIOCH CBOHCTBAMH FeMOTTIOONHA
Y HE 3aBUCEJIO OT YCIOBUN BHYTPUIPUTPOLUTAPHOTO MUKPO-
okpyxenus (koHuentparmu HT®, Mg?*). B remorioduto-
BOW cHCTeMe IIpH MOMOIIM JHcK-3ekTpodopesa B [TAAT
OBLT BBISABICH KOMIIOHEHT, UMEIONIUN HU3KUE 3HAUCHUS
nokasarens P u xos¢pduuuenta Xumna Ipu BHIPaKEHHOM
a¢¢pekre Bopa u cnadom 3¢ ¢pekre Pyra. Ero conepxanue B
KPOBH CYIECTBEHHO IOBBIIIAJIOCH B YCIOBUSAX BHEIIHETO
neduIuTa KHCIOpoIa M HApPaBICHHO W3MEHSUIO KHCIOpPO-
JOCBA3YIOIINE XapaKTePUCTUKHU KPOBHU B 11eJIOM. JIpIxarennb-
Has I1e[lb MUTOXOHAPHH CKEIETHBIX MBIIIL PACCMOTPEHHBIX
BUJIOB UMeJla HECKOMIICHCUPOBAHHBIN THUII CTEXHOMETPHUH C
MTOBBIIIEHHBIM COJIEP)KAaHUEM ITUTOXPOMOB TEPMHUHAIBHOU
rpynmnsl (aa,). OTHomeHue b/aa, ObLIO MEHbIIE €IUHUIBL.
3T0 cnoco0CTBOBANIO YTHIM3AIUHU CIEIOBLIX KOJIHMYECTB
TKaHEBOTO KUCIIOPOJA.

HccnenoBanne 0coOCHHOCTEH TeUeHUs MeTadoimyec-
KHX IIPOIIECCOB B OpraHU3Me MOJIIIOCKOB IT0Ka3aj0, YTO BH-
1wl (Anadara inaequivalvis Br.) ciocoOHbIE CyIlIecTBOBaTh
B YCJIOBHUSX THINIOKCHUM M AaHOKCHHM HMEIOT CHM)KCHHBIE
KHCJIOPOAHbIE MTOTPEOHOCTH M aKTUBHO HCHOJIB3YIOT OeKo-
BEIe CyOCTparThl B SHEpreTHIecKoM oomene. VX TkaHu pactio-
JIaraloT MOBBIMIEHHBIM IIYJIOM CBOOOJHBIX aMHHOKMCIIOT,
JOHOPOM KOTOPBIX BBICTYIHAeT remaronaHkpeac. OTandu-
TENBHOW YepTOi STHX MOJUTIOCKOB SIBJISIETCSI BEICOKOI(D(heK-
THBHBII aHa’pOOHBIH (EepMEHTATUBHBIA KOMILUIEKC, Mpe.-
CTaBJICHHBIN MajaTIeruIporeHas3oil, aTaHuH- U acrapraTa-
MuHOTpaHc(hepazamu. OH MO3BOJAET (QPYHKIHMOHUPOBATH
OpTaHM3My B YCIOBHUSX Je(pHIUTA KUCIOpoaa Oe3 HakoIIe-
HUSI TOKCUYECKUX METa0OIUTOB (JIAKTATa).
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The effects of extreme hypoxia, anoxia and hypothermia
on metabolic processes, state of molecular systems of oxygen
transport and utilisation in some sea-fishes and shells, have
been investigated.

The group of species with realising the complex of adaptive
changes under conditions of extreme oxygen deficiency and
hypothermia at the level of molecular systems, has been
revealed among the representatives of bottom-living fish fauna.
Under outer hypoxia the organism of these fishes allows a
rapid decrease of oxygen tension in arterial blood and skeletal
muscles with no visible signs of anaerobiosis development. A
balanced suppression of metabolic processes and membrane
functions was noted in cell systems. This was manifested in a
decrease in activities of some enzymes: Na*-, K*-ATPase and
hexokinase with preserved main indices of cell viability:
gradients by Na* and K* on membrane and ATP intracellular
concentration.

Blood of fishes, resistant to hypoxia had simultaneously a
high affinity to oxygen and an increased sensitivity to pH (Bohr
effect). These parameters were much more manifested under
oxygen deficiency. They were determined by hemoglobin
properties and did not depend on endoglobular microenviron-
ment conditions (NTP, Mg?* concentrations). The component
with low values of P50 index and Hill coefficient under
manifested Bohr and slight Root effects was revealed in
hemoglobin system using the disk-electrophoresis in PAAG.
Its content in blood significantly increased under conditions
of external oxygen deficiency and directly changed the oxygen-
binding blood characteristics in a whole. Respiratory mito-
chondrial chain of skeletal muscles of considered species was
of non-compensated stoichiometry type with an increased
content of cytochromes of terminal group (aa,). The ratio b/aa,
was less than one. This contributed to utilisation of tissue
oxygen trace quantities.

Research of peculiarities of metabolic processes course in
shell organism has demonstrated that the species (4dnadara
inaequivalvis Br.) capable to live under hypoxia and anoxia
conditions have the reduced oxygen needs and actively utilise
protein substrates in energetic metabolism. Their tissues
possess an increased pool of free aminoacids, which donor is
hepatopancreas. A distinctive feature of these shells is a highly
efficient anaerobic enzyme complex, presented by malate
dehydrogenase, alanine- and aspartate aminotransferases. It
enables an organism functioning under conditions of oxygen
deficiency with no toxic metabolite (lactate) accumulation.
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KpnotepmocaHauns U 030HOTepanus 04aroB AeCTPYKTUBHOTO TyOepKyAe3a nouek
1O0.N. Ko3uH
XapbKOBCKMIA HaUMOHAAbHbIA MEAMUMHCKUIA yHUBEPCUTET
Cryothermosanation and Ozone Therapy of Renal Destructive Tuberculous Foci
Yu.l. KoziN

Kharkov National

Ilo naHHBIM MHPOBOIl CTaTUCTHKH YPOBEHBb €XKETOJHOU
3a00JIeBa€MOCTH OpPTaHHBIM TyOepKyJIe30M COCTaBiseT
4,5 MITH YeJOBEK, a eXErofHasi CMEPTHOCTh OT TyOepKysesa —
3 muiH yenoBek. B YkpanHe ypoBeHb €XerojHou 3aboiieBae-
MOCTH TyOepKyJIe30M MOYEIOIOBBIX OPraHOB C MPEUMYIIECT-
BEHHBIM BBISBJICHHEM JeCTPYKTUBHO-KaBEPHO3HBIX (Gopm
cocrapisieT 1 genoBek Ha 100 ThIC. HaceNeHUs. DTO 00YCIIOBIIe-
HO HU3KOM pe3yJbTaTUBHOCTBIO COBPEMEHHON XUMHOTEPAITHH,
U3MEHUYHBOCTBIO (DIIOPHI, OBICTPBIM MOSIBIEHHEM IMOJIUPE3UC-
TEHTHBIX (OpM, CHHIKEHHEM OOIIel pEeaKTHBHOCTU CHCTEMbI
AMMYHO-KOMIIETEHTHBIX KIIETOK 1 HEBO3MOXXHOCTBIO TIOOUTHCS
rapaHTHPOBAHHON CaHALMM OYaroB Ka3e€03HO-HEKPOTUUECKOH
JECTPYKIIHN.

enecooOpa3HOCTh MPUMEHEHUS! CBEPXHU3KUX TeMIIepa-
Typ U TUIEPTEPMUHN (KPUOTEPMOIMKINPOBAHNSA) Ul BHYTPHU-
KaBEPHO3HOW JIE3MHPEKIUN ¥ CTUMYJISIIIUUA Pe3epOIHOHHO-
pereHepaTopHoOil cloCOOHOCTH OKPYXKAIOUIEH MOYESHHOH
TKaHH M3y4YeHa B 3KCIIEPUMEHTAIBHOM pazjese Ha 789 cycneH-
3UAX MHKOOakTepuil TyOepkynesa (446 mramm “Academia” u
343 “OGonbHUYHBIX” JIEKAPCTBEHHO-YCTOWYUBBIX IITaMMOB) U
Ha 141 GecnoponHoii cobake. BO3MOXHOCTh JOCTHKEHUS
OakTepuuaHoro sddexra npu Bosaeiicteun o3ona (O,) Ha
cycrieH3uto MukoOakrepuii Tyoepkynesa (MBT) B 0,9 % pact-
BOpE HATpus XJIopua (u3ydeHa Ha 92 cycnensusx) nocie 10—
15-mMunyTHOTO GapbaTaxxa KHCIOPOJHOO30HOBOH CMECHIO C
koHueHTpanuei O, 8+1 Mr/i, 4T0 MO3BOJAIO JOCTUYb FapaH-
TUPOBAHHOTO pa3pyIIeHUs] OaKTepUaTbHBIX KIIETOK.

OKCIepUMEHTAJbHOE HCCIIeJOBAaHUE HOBBIX METOIOB
BHYTPHKAaBEPHO3HOT'O KPUOOPOIICHHS (IIapOXKUAKOCTHBIMU
CTPYSMH a30Ta MOBTOPHO 1o 30 ¢ mpu NPUHYAUTEIBHOM
ortorpese 44+1°C) U KpHOTEPMOAIUTHKAIMOHHOTO BO3AEHCT-
BHS C TIOMOIIBIO CO31aHHOro HaMu comectHo ¢ @TUHT AH
CCCP “Amnmnapara ans JOKaJbHOM KPpHOTEPMOJECTPYKLIUU
yponorudeckoro” (AJIKY-01) mo3Bonnuiio BBEISIBUTH UX
aTpaBMAaTUYHOCTH M BBICOKYIO 3 dexTrBHOCTH (90,9-93,1 %)
B a0alMIIUPOBAHUU Ka3€03HO-HEKPOTHUYECKHX 0YaroB
TyOepKyne3Hol WHQpeKknuu. [apanTupoBaHHas Je3UH(EKINS
MATOJOTHYECKUX OYaroB ¢ MX OBICTPHIM pyOIIeBaHHEM JIOCTH-
rajach HaMM IIPU BHYTPHUKAaBEPHO3HOM KPHOTEPMOIMKIUPO-
BaHUU CO CKOPOCTBIO OXJIaXaeHus TkaHed 250+50°C/mun 1o
temmeparypbl —80+5°C u skcno3unuerd Bo3aecTus 3+1 MuH
C TOCJIAYIONIMM HarpeBoM co ckopocTbio 40£5°C/MuH 10
temmepatypsl 50£10°C u skcrio3unnei Bo3aeincTeus 3=1 MuH.
OnrtumManbsHas CTPYKTYpHO-(GYHKIHOHAIbHAS peadHIuTanus
IOYeK IOJTy4YeHa HaMU, Korja abalulIMpOBaHHBIEC BBIIIE-
OIMCAHHBIM CIIOCOOOM Ka3€03HO-HEKPOTHYECKUE TKAHU 3Ba-
KyUpOBAJIN IyTEM aclHUpalMy U3 IOJIOCTH KaBEepHBI, IOCIE
4ero ee NMoBepxXHOCTh oOpabarsiBanu (00ayB) B TeueHue 10—
15 MHH 030HOKHMCIOPOJHOHM CMEChIO ¢ KOHUEHTpauuen O,
10 Mr/im 1 CKOPOCTBIO TTOTOKA 1 JI/MUH Yepe3 IBYXXOIOBOI JIpe-
HaX WIA CTPYHHO NMPOMBIBAJI 030HUPOBAHHBIM (DU3HOJIOTH-
YECKUM PacTBOpPoM C KoHuenTparueii O, 10-20 mr/n B Tedenne
5 MHMH C HOCJIEAYIOUIMM YIIMBAaHHEM MHUKPOTOMHUYECKOTO
nocryna (A.c. Ne 1821161 CCCP, MKU A61B17/36). ns
IIOCJIETHETO CIoco0a XapaKTepHa BhIPAKCHHAS CTUMYJISIHSA
penapaTuBHO-pPEreHEepaTOPHBIX CBOMCTB OKpYy’Karomei
KaBEepHO3HOE 00pa30BaHUE MapEHXUMBI.
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According to the world statistics the level of annual
disease incidence of organ tuberculosis and the annual
tuberculous death rate are 4.5 and 3 mln persons, corres-
pondingly. The level of annual urogenital tuberculous
disease incidence in Ukraine is 1 person per 100,000 popula-
tion with mostly revealed destructive and cavernous forms.
This is stipulated with a low efficiency of actual chemothe-
rapy, flora variability, rapid appearance of polyresistant
forms, decrease in total reactivity of immune competent cell
system and the impossibility to ensure the sanation of case-
ous and necrotic destructive foci.

The expediency of applying ultralow temperatures and
hyperthermia (cryothermocycling) for intracavernous
disinfection and stimulation of resorption-regenerative
capability of surrounding renal tissue has been studied in
experimental part in 789 tuberculous micobacteria suspen-
sions (446 strain “Academia” and 343 “hospital” medicine-
resistant strains) and in 141 breedless dogs. A possibility
to achieve a bactericidal effect under ozone (O,) effect to
the tuberculous micobacteria suspension (TMB) in 0.9%
sodium chloride solution (studied in 92 suspensions) after
10—-15 min bubbling with oxygen-ozone mixture with
8+1 mg/l O, concentration, that enabled to achieve a guaran-
teed bacterial cell destruction.

Experimental study of new methods for intracavernous
cryoirrigation (vapor-liquid nitrogen streams repeatedly by
30 sec under forced thawing at 44+1°C) and cryother-
moapplication effect by means of the ALCU-01 “Apparatus
for local cryothermodestruction urological”, we designed
together with the Institute for Low Temperature Physics
and Engineering, enabled to reveal their injury-free and a
high efficiency (90.9-93.1%) in abacillating the caseous and
necrotic foci of tuberculous infection. The ensured disinfec-
tion of pathological foci with their rapid scarring was
achieved under intracavernous cryothermocycling with
250£50°C/min tissue cooling rate down to —80+5°C and
3+1 min effect exposure with following heating with
40£5°C/min rate up to 50+10°C and 3+1 min effect exposure.
We obtained the optimal structural and functional renal
rehabilitation when the caseous and nectrotic tissues, aba-
cillated as described above, were evacuated by aspiration
from cavern cavity afterwards its surface was treated (air-
flow) within 10-15 min with ozone-oxygen mixture with
10 mg/l O, concentration and 1 I/min flow rate through a
two-way drainage or washed by stream infusion with ozoni-
zed physiological solution of 10-20 mg/l ozone concen-
tration for 5 min with following microtome access closure
(Certificate of authorship N 1821161 USSR, IPC A61B17/36).
Manifested stimulation of reparative and regenerative pro-
perties of parenchyma, surrounding a cavernous formation,
was typical for the latter way.
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Mopdororuyeckuii OTBET IPUTPOLIUTOB — 3aKOHOMEpPHasl peakuus
¢opMbl KAETKM Ha M3MeHeHUWEe MOHHOTO OKPYXKeHUsl

C.B. PyaeHko
MHCTUTYT npobaem Kpnobuorornu u kpmomesnumHsl HAH Ykpaunrbl, r. Xapbkos

Morphological Response Erythrocytes As Regular Response
of Cell Shape to lon Environment Changes
S.V. RUDENKO

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

W3BecTHO, 4TO HOHHAA cuia, pH, cocTaB Wit 0CMOJISAp-
HOCTb BHEIIHEH Cpeabl IPUBOIAT K M3MEHEHHIO HOHHOTO
COCTOSIHUSI SPUTPOLIUTOB U IIEPEXO.LY U3 OJJHOTO UCXOAHOTO
YCTOWYMBOTO COCTOSTHHS B APYTO€, COOTBETCTBYIOIIEE HO-
BBIM YCJIOBHSIM. DTOT IIEPEXO0J] CBSI3aH ¢ PyHKINOHUPOBaA-
HHUEM pa3IMIHBIX HOH-TPAHCIIOPTHBIX CHCTEM 3PUTPOLIUTOB.
B Tex xe caMbIX YCIOBHSX, KaK IPaBWIO, IIPOUCXOANT
U3MeHeHHe (POPMBI KIIETOK U3 JUCKOLUTOB B 9XHHOLMTHI HITH
CTOMATOLUTHI, YTO MO3BOJISIET MPEANOIOKHUTE: MPOLECCHI
HMOHHOTO TPaHCIOPTa M M3MEHEHHE (POpMBI MOTYT OBITH
B3aUMOCBsI3aHbl. MBI yCTAaHOBUIIU, YTO MIEPEHOC KIIETOK B
M30TOHMYECKYIO HEICKTPOIUTHYIO CPEy Caxapo3bl BBI3bI-
BaeT IMHAMUYECKHUE ITPeoOpa3oBaHus pOPMbI SPUTPOLIUTOB,
cocrosiie u3 Tpex (az: OpicTpoit chepymsanuu (dasza 1),
BOCCTaHOBIICHUS TUCKOHIHOM (popMEI ((ha3a 2) 1 BTOPHIHOM
chepynsiuuu B cTopoHY cromaronutoB ((dasza 3). Takas
TI0CJIEI0BATEIBHOCT MOP(OIOrnIeCcKHUX MpeoOpa3oBaHuii,
T. €. Moporormueckuii oreet (MO), siBisercs crienuduyiec-
KO peaknueil KJIeTOK Ha M3MEHEHHE HOHHOTO OKPY>KeHUS
Y 3aBHCHT OT MHOXECTBa ()aKTOPOB, CPEI KOTOPBIX MOKHO
BBIJICITUTh MOHHYIO CHITY cpelibl, pH, ncxoaHoe cocTosiHue
SPUTPOLUTOB, KOTOPOE 3aJaeTcs cocTaBoM U pH pactBopa,
B KOTOPOM HHKYOUPYIOTCS KIIETKH, & TAK)Ke COCTAB pacTBOpa
caxapo3bl, T.¢. HAJINUMUS B HEM JIOTIOJHUTENbHBIX aHUOHOB,
KaTHOHOB, HHTHOMTOPOB aHHOHHOTO TPAHCHIOPTA U IPYTHX
JIOTIOJTHUTEIILHBIX HHIpeAneHTOB. [Ipn MX Hanuauu ykaszaH-
Hble (a3l MO MOTYT 3HaUUTEIHHO H3MEHATHCS B CTOPOHY
WHTUOMPOBAaHUS M aKTUBHPOBAHMS, YTO 3aBUCHT OT KOH-
LIEHTpaIMH 1 THIa AeiicTByromiero BemecTsa. [Tpu aTom pas-
JUYHBIE (a3bl MOTYT PETYIIMPOBATHCS HE3aBUCUMO APYT OT
Jpyra.

[Tony4eHHble JaHHBIC YKA3bIBAIOT Ha CIOXKHYIO M He-
OJIHO3HAYHYIO CBS3b MEX/Yy HOHHBIMH IIOTOKAMH U TUHA-
MHKOH W3MEHEHUS! (JOPMBI SPUTPOLIUTOB, YTO MO3BOJISIET
paccmarpuBath MO B caxapo3HOii cpene Kak 3aKOHOMeEp-
HYI0 peakuuio GopMbl KIETOK HAa U3MEHEHHWE WOHHOT'O
OKpYKCHUSI.
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Ion strength, pH, composition or osmolarity of environ-
ment are known as resulting in a change of erythrocyte ion
state and a transfer from one initial resistant state into
another one, corresponding to new conditions. This transfer
is associated to the functioning of different ion-transport
erythrocyte systems. Under the same conditions a change
in cell shape from a discocytes to echinocytes or stomato-
cytes occurs, thereby enabling to suggest as follows: the
processes of ion transport and shape change may be related.
We have established that cell transfer into isotonic non-
electrolyte sucrose medium causes a dynamic transfor-
mation of erythrocyte shape, consisting of three phases:
rapid spherulation (1 phase), recovery of discoid shape (2
phase) and secondary spherulation towards stomatocytes
(3 phase). Such a sequence of morphological transfor-
mations, i.e. morphological response (MR) is a specific cell
response to a change in ion environment and depends on
many factors, among which there may be emphasized, such
as the medium ion strength, pH, initial state of erythrocytes,
fixed by solution composition and pH, where cell are incu-
bated, as well as the composition of sucrose solution, i.e.
the presence in it of additional anions, cations, anion trans-
port inhibitors and other additional ingredients. With their
presence the mentioned MR phases may be significantly
changed towards inhibition and activation, that depends
on concentration and type of active substance. At the same
time the different phases may be regulated independently
on each other.

The data obtained indicate a complicated and non-uni-
form relationship between ion fluxes and dynamics of a
change in erythrocyte shape, that enables considering MR
in sucrose medium as a regular response of cell shape to a
changed ion environment.
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