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Excrpemanbho HU3bKI Temmeparypu (—60...—160°C)
OIMPOKO BUKOPUCTOBYIOTH JUISL CTHMYIBIIII TIEBHUX
(DYHKIIOHAILHUX CHCTEM OpraHi3My IIFOJWHU Ta Bij-
HOBIICHHSI 0allaHCy B HHUX, a TaKOX Ui JIIKyBaHHS
psny 3axBoproBaHb [8, 9]. OxgHak norernep OUTBIIICTD
BIJIMOBIIHUX peakilii OpraHi3aMy Ha KPiOCTUMYIISIIIIO
3aJIMIIAIOTECS. HeBU3HaYeHUMHU. CTaH CHUCTEMH KpOBI,
30KpeMa i BUCOKOCIEIiali30BaHUX KIIITHH — €pUTPO-
LUTIB, 3HAYHOIO MipOI0 BifoOpaskae Oynb-sKi 3MiHU B
OpraHi3Mi.

Meta poOoTH — BUBUEHHS AMHAMiKu TpaHchopma-
Lii epUTPOLMTIB KPOBI MOJIOAMX LIYyPIB MICHS 3araabHOL
kpioctumyssii (—120°C).

Excnepumentr Oyiu mpoBeIeH] BIAMOBIIHO 10 3a-
koHY Ykpaiau «[Ipo 3axuicT TBapWH BiJl KOPCTOKOTO
noBokeHHs» (Ne 3447-1V Bin 21.02.2006 p.) i3 jgo-
TpuMaHHsM BuMmor Kowmitery 3 6ioetuku ITIKiK HAH
VYKkpaiHu, MOTO/UKEHUX 13 TMOJIOKEHHSIMH «CBpOTEHCH-
KOi KOHBEHIIIT PO 3aXHCT XPeOCTHUX TBAPHH, SIKI BU-
KOPUCTOBYITBHCA IJId CKCIIEPUMCHTAJIbHUX Ta IHIITUX
HaykoBHX wLinei» (CtpacOypr, 1986).

PoGoty BuKOHYBasM Ha 6—7-MiCAYHHUX CaMIISIX OLIHUX
0e3MOPOAHUX LIYPIB, SKi 10 IOYATKY CKCIICPUMEHTY Iie-
peOyBai B yMOBax BiBapilo 3a MPUPOJHOTO CBITIIOBOTO
PeXKHUMY Ha CTaHIAPTHOMY paIlioHi ad libitum. 3araib-
Hy kpioctumysnito (3KC) 3miiicHIOBamu 3a Temiepa-
Typu —120°C y ekcrepuMeHTallbHIN Kpiokamepi yis
OXOJIOJDKEHHS JIpiOHUX JraboparopHux TBapuH [1]. Tpu-
Banictb ceancy 3KC cranoBuia 90 c. 3araiom Oymo mpo-
BE/ICHO TPH KPIiOBIUIMBH 3 iHTEpBajoM y m00y. Temrme-
1
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Extremely low temperatures (—60...—160°C) are wi-
dely used to stimulate certain functional systems of
human body and restore the homeostasis, as well as to
treat a number of diseases [5, 7]. However, until now,
most of the corresponding body responses to cryosti-
mulation have remained vague. The state of blood sys-
tem, in particular the one of its highly specialized cells,
erythrocytes, largely reflects any changes in the body.

The purpose of this research was to study the
dynamics of erythrocyte transformation in the blood
of young rats after the whole-body cryostimulation
(-120°C).

Experiments were performed in accordance with
the Law of Ukraine ‘On Protection of Animals Against
Cruelty’ Ne 3447-1V dated of February 21%, 2006), and
in compliance with the requirements of the Bioethics
Committee of the Institute for Problems of Cryobiology
and Cryomedicine of the National Academy of Sciences
of Ukraine, agreed with the statements of the ‘European
Convention on the Protection of Vertebrate Animals
Used for Experimental and Other Scientific Purposes’
(Strasbourg, 1986).

The work was performed in 6—7 month old males of
white outbred rats, which before the experiment were
maintained in the animal facility with natural light/dark
cycle and a standart diet ad /libitum. Tne whole-body
cryostimulation (WBC) was carried out at a temperature
of —120°C in an experimental cryochamber designated
for the cooling of small laboratory animals [1]. The
duration of the WBC session was 90 seconds. In general,
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parypy Tina (TT) KOHTpOJIIOBaIM EIEKTPOHHUM Tep-
MOMETPOM 3a JIONIOMOTOI0 PEKTAIBHOTO AaTduka. Exc-
MEePUMEHTAIBHUX TBapuH OyJa0 TOxiIeHO Ha 9 rpym
(n = 5 y xoxHiii): 1 — KOHTpONb (IHTaKTHI TBapHHM);
2-4 — ompasy micist 1-3-x ceanciB 3KC; 5-7 — depe3
100y micist 1-3-x ceanciB 3KC; 8-9 — uepe3 TxACHb
micist 1-ro Ta 3-x ceanciB 3KC BianoBigHo.

Junamiky TpaHcdopmalii epUTpPOLUTIB JOCIiA-
JKYBaJIX METOJOM MAJIOKYTOBOTO PO3CIIOBaHHS CBiTIa
Ha npwiafi, pospooneHomy B ITIKiK HAH Vkpainu
(M. XapkiB). 3aJiexkKHICTh IHTEHCUBHOCTI PO3CIIOBaHHS
CBITJIa CYCIICH3I€I0 SPUTPOLUTIB BiJl KUTBKOCTI KIIITHH
B Hill BUBYAIM MiJ KyToM 90° y HampsIMKy 10 Tajaro-
YOro MPOMEHS. Y BUMIPIOBAIIbHY €EMHICTb, SIKA MICTUTh
3,0 mn po3unny NaCl pizHoi konnenrparmii (Big 0,15
10 0,05 M), BHocuim 30 MK epUTpOMacH, OTPUMaHO1
TiCIIsE BIICTOIOBAaHHS KPOBi H acmipaii miasmu. Yci J1o-
CIIiPKeHHS poBoAunu 3a Temneparypu 20°C. Posnoain
epuTpouTiB 3a ingexcom cepuynocti (IC) obuucro-
BaJIX 13 3aJICKHOCTEH OCMOTHUYHOI KPUXKOCTI, BUKOPH-
CTOBYIOUH (hi3UKO-MaTEMaTHYHY MOJIEIb TiOTOHIYHOTO
TeMOJIi3y EPUTPOLHUTIB y PO3UYMHI HEIPOHUKAOYOI pe-
4oBHHHU [6]. IHIEKC CHEpUIHOCTI MPSIMO TPOTOPIIii-
HUH MOBEPXHEBO-00’€MHOMY CHiBBigHONICHHIO (S/V) 1
xapakTepusye hopmy KIiTHH. DOPMH EpUTPOIUTIB, SIKi
TepeBaXkalid y HaCTyHUX iHTepBanax 1C, po3noaiauim
takuM ynHOM: (1...1,3) — cdeponuty, (1,3...1,7) — cTo-
marorutu (1,7...2,1) — HOpManbHi Ta (2,1...3) — cruio-
IIeH1 TUCKOIUTH.

Ha migcraBi pe3ynbTaTiB 004MCICHHS CIiBBIIHO-
meHb GopM epUTPOLHUTIB PO3paxoBYBaIu 1HIAEKCH
TpaHchopMmalii epuTpOLHUTIB: iHAEKC TpaHchopmarii —
(OA+H)/[1; ingexc odopotHoi Tpanchopmartii — OJ1/1;
iHAeKe HeoOopoTHOI TpaHchopmanii — HI/JL; iHaekce
oboporHocti — OJI/H/I, ne OJ] — BiicoToK 000pOTHO Jie-
(hopmoBanux eputporutis; HJ[ — BijicoTok HE0OOPOTHO
neOopMOBaHUX EpUTPONHTIB; J[ — BIJICOTOK JAMCKOIH-
TiB. CraructiaHy 00poOKy mpoBoamii Metonom ANOVA.

HlinpHicTh po3mominy eputporuTis 3a IC — Baxn-
Ba 00’€KTHUBHA XapaKTEPUCTHKA KPOBI JUIS OIIHKM iH-
TEHCUBHOCTI BiAMOBITHOT peakilii opraHisMy Ha BILIUB.
[IpuckopeHHsT BUIAJCHHS 3 KPOB’SHOIO pycjia HH3b-
KOPE3UCTCHTHUX, JCTPaJloOBaHUX, Ae(MEKTHUX 1 CTapux
KJIITHH € aJalITUBHOIO TA CTEPEOTUITHOIO PEAKIIEI0 €PUT-
POLIUTAPHOT JIAHKU CHCTEMH KPOBI Ha CTpEC, sKa CIIpsi-
MOBaHAa Ha CTHUMYJISIIIIO epuTporoesy [4, 7] 1 TAKUM 4H-
HOM TONYJIALS €PUTPOLIUTIB CTAE OUIBIIT TOMOTSHHOIO.
OnHak oxpa3sy micns 1-ro ta 2-x ceanciB 3CK, uepes
o0y micist 1-ro ceaHCy Ta TYDKICHB TICHs 3-X ceaH-
CiB YaCTKa HOpPMaJIbHHUX JUCKOIMTIB 3MEHIIyBaJiacs Ha
(oni 30inbIICHHS] HEOOOPOTHO 3MiHEHUX (GopM (che-
pouuTiB) (Tabnmis). YacTka HOPMAIBHUX IHCKOIIUTIB
30ibIIyBaacs TUIbKK Yepes 100y micis 2- 1 3-X ceaH-
ciB 3KC (-120°C), a BUCOKOPE3UCTEHTHUX CIUIOIICHUX
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three cryoexposures were conducted with an interval of
24 hrs. Body temperature (BT) was controlled by an
electron thermometer with a rectal probe. Experimental
animals were divided into 9 groups (n = 5 each): 1 —
control (intact animals); 2—4 — immediately after 1-
3 sessions of the WBC; 5—7 — 24 hrs after 1-3 sessions
of the WBC; 8-9 — one week after the 1** and 3™ sessions
of the WBC, respectively.

The dynamics of erythrocyte transformation was
investigated by the method of low-angle light scatte-
ring with the device, developed by the Institute for
Problems of Cryobiology and Cryomedicine of the
National Academy of Sciences of Ukraine. Dependence
of the intensity of light scattering of erythrocyte cell
suspension on the number of cells in it was studied
at an angle of 90° to the incident beam. Measuring
container was filled with 3.0 ml of a NaCl solution
of various concentrations (from 0.15 to 0.05 M), and
30 pl of erythrocytes obtained after blood settling and
plasma aspiration. All the studies were performed at a
temperature of 20°C. The distribution of erythrocytes
according to the sphericity index (SI) was calculated
from the dependences of their osmotic fragility using
the model of hypotonic hemolysis of erythrocytes in the
solution of non-penetrating substance [3]. The sphericity
index is directly proportional to the surface-to-volume
ratio (S/V) and characterizes the shape of the cells.
The shapes of erythrocytes that predominated in the
particular intervals of the SI were distributed as follows:
(1...1.3) — spherocytes, (1.3...1.7) — stomatocytes,
(1.7..2.1) — normal and (2.1..3) — flattened disco-
cytes.

Basing on the calculation of the ratios of erythrocyte
shapes the following indices of erythrocytes transforma-
tion have been calculated: the index of transformation —
(RD + ID)/D; the index of reversible transformation —
RD/D, the index of irreversible transformation —ID/D;
the index of reversibility — RD/ID, where RD — percentage
of reversibly deformed erythrocytes; ID — percentage of
irreversibly deformed erythrocytes; D — percentage of
discocytes. Statistical processing was carried out using
the ANOVA test.

Density of erythrocytes distribution according the
SI is an important objective characteristic of blood
which could be used to assess the intensity of the
specific response of the organism to a particular
exposure. Accelerated removal from the bloodstream
of low-resistant, degraded, defective and old cells is
an adaptive and typical response of the erythrocytes
of blood system to a stress, and is aimed to stimulate
the erythropoiesis [4, 8]. Following the process the
erythrocytes population becomes more homogeneous.
Nevertheless, immediately after the first and second
sessions of the WBC, 24 hrs after the 1% session and
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Posnogin dopm eputpouuTiB Ta iHgeken ix TpaHcdopmadii nicna 3aranbHoi kpioctumynsauii (-120°C) (M £ SE)
Distribution of erythrocyte shapes and the indices of transformation after whole-body cryostimulation (-120°C) (M £+ SE)

dopmu eputpoumnTie, %
Erythrocyte shapes, %

IHpekcun
Indices of

Ymosu
eKCrNepuMeHTY
Experimental
conditions

[uckounTn
Discocytes

HOpMarnbHi
normal

cnnoLleHi
flattened

CrtomaTtouunTtu
Stomatocytes

060poTHOCTI
reversibility

Cdpepouutn
Spherocytes

TpaHcdopmauii
transformation

KoHTponb

Control 4.7 + 0,66

50,83 + 1,91

43,84 = 2,31 1,02 + 0,29

0,85 = 0,09 30,6 + 7,64

1 ceaHc 3KC
One session
of WBC

6,6 + 1,06 44,62 + 2,74*

47,66 + 1,65 1,2 + 0,69

0,96 + 0,07 18,98 + 10,18

2 ceancu 3KC
Two sessions
of WBC

5,37 + 0,63 43,96 = 1,43*

46,37 = 1,46

4,275 = 0,565* 1,04 = 0,06 12,13 = 1,62*

3 ceancu 3KC
Three sessions
of WBC

10,22 + 2,82* 48,94 + 3,19

40,42 + 4,45

0,46 + 0,46* 0,73 + 0,14 4,2 + 4,2%

[ob6a nicna ogHoro
ceaHcy 3KC
24 hrs after one
session of WBC

3,67 + 0,39 45,78 = 1,61*

45,3 = 1,78

5,22 + 0,69* 1,03 = 0,07 9,95 £ 1,76*

[ob6a nicna nBox
ceanciB 3KC
24 hrs after two
sessions of WBC

8,17 = 1,01* 55,87 + 2,29*

30,65 + 1,49*

5,35 + 1,68* 0,68 + 0,09* 7,81 + 1,88*

[o6a nicna Tpbox
ceaHcis 3KC
24 hrs after three
sessions of WBC

7,44 = 0,97* 55,67 + 1,79~

34,34 + 2,38*

2,56 + 0,62* 0,6 + 0,08* 14,42 + 3,4*

TwkAaeHb nicnAa ofgHoro
ceaHcy 3KC
One week after
one session
of WBC

2,35 £ 0,6* 39,92 + 5,37*

54,87 = 7,2*

2,92 + 1,59* 1,27 + 0,41 18,68 + 12,84

TwxaeHb nicnAa
Tpbox ceaHcis 3KC
One week after three
sessions of WBC

1,37 = 0,38* 36,21 £ 2,12*

58,23 + 2,42*

4,22 + 0,63* 1,71 = 0,16* 17,13 = 4,81*

MpuMiTKN: *— BIOMIHHOCTI CTATUCTMYHO 3HAYYLL MOPIBHAHO 3 KOHTporeM, p < 0,05.
Notes: *— differences are statistically significant if compared with the control, p < 0,05.

JIUCKOIIMTIB — ofipa3y micis 3-x ceaHciB (OUTBII HIXK Y
JBa paszu) 1 uepe3 no0y (tabmmis). [Ipu npomy Bin3Ha-
4aJioCsi 3SMEHIICHHS YaCTKH CTOMATOIUTIB 1 30UTbIICHHS
cthepouutiB (kpim 1-ro Ta 3-x ceancis). Ciij 3a3Haun-
TH, 10 Yepe3 TWKACHb micas 1-ro ta 3-x ceanciB 3KC
3MEHITYBaNacsl 4acTKa TUCKOLUUTIB (HOPMalbHHUX Ta
CIUTOIIEHHX), & 3MIHEHUX (POPM EPUTPOLUTIB (IK 000-
POTHUX, TaK 1 HECOOOPOTHHX ), HABIAKH, 301IbIITyBaIaCs
(tabmurg). OTXke, Ha BCIX eTarmax JOCITIKCHHS Iicis
3KC (—120°C) momynsiisi epUTPOIMTIB KPOBI MOJIO-
JUX IIypiB cTaBajia OUTBII T€TEPOTEHHON, a TeTepo-
TeHHA MOMYJAIisl CpUTPOUUTIB (30ITBIICHHS YacTKH
3MiHEHHX (OpM) OIFBII YyTAMBA 0 il OCMOTHYHOTO
¢axropa, pH Ta 3minu TT [5, 7]. Panime Oyno moka-
3aHo [3], w0 y mIypiB 3a YMOB TinoTepMii, He3aJIeKHO
BiJ cnocoOy ii mocsirHeHHs 1 cTyneHs 3HmxeHHs TT:
KpaHiouepeOpaiabHa 1 3arajbHa iMepciiiHa rinorep-
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one week after 3 sessions, the portion of normal
discocytes decreased on the background of an increase
of irreversibly altered shapes (spherocytes) (Table).
The percentage of normal discocytes increased only
after 24 hrs following 2™ and 3" sessions of the WBC
(=120°C), and for high-resistive flattened discocytes
it appeared immediately after 3™ sessions (more than
twice) and in 24 hrs (Table). At the same time there was
a decrease in the part of stomatocytes and an increase in
spherocytes (excluding the sessions 1 and 3). It should
be noted that one week after the first and third sessions
of the WBC, the proportion of discocytes (normal and
flattened) decreased, and vice versa the part of the altered
forms of erythrocytes (both reversible and irreversible)
was increased (Table). Consequently, in all cases the
WBC (-120°C) resulted in higher heterogenicity of the
red blood cell population in young rats, and moreover
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Mis, & TAKOXK 3arajbHa TIMOTepMis Ha T HAPOCTAaHHS
rinokcii-rinepkanuii (TT 3HmkyBanacs no 32,271 17°C
BIJIMOBIJIHO) — CIIOCTEPIra€ThCsl 3BOPOTHA, alie pi3Ha 3a
BUPAXKCHICTIO 3MiHA CHiBBIJHOIICHHS (HOpM EpUTpO-
nuTiB. YacTka JAUCKOLMTIB 3MEHIIYETHCS, 8 3MIHEHHX
¢opMm (cromaronuTiB 1 cheponUTiB) — 30UIBIIYETHCHS,
Uepes 100y crniocTepiraeTbCsi TEHACHLIA 0 301IbIIECH-
HSl YaCTKHU JUCKOIMTIB 3a PaxyHOK CIUIOUICHHUX (HopMm
Ha T 3MEHIIEHHS 3MiHeHuX (opMm epuTpouutis [3].
Omnak miciast 3KC (—-120°C) (tabmuns), xomu TT He
Oyia Hrkdoro 3a 37°C (HwxHSA Mexa HopMaibHOi TT
y HIypiB), HA BIIMIHY BiJl CTaHy TiMOTepMil JHMHAMIKa
TpanchopMmarii Oyna iHIIOK 1 BU3HaYajacs KpaTHICTIO
CEaHCIB KPIOCTUMYJISIIIIT Ta TEPMIHOM CITOCTEPEIKEHHS
(BimHOBIIeHHS). Bimomo, 110 31aTHICTH EPUTPOIMTIB
70 TpaHchopmanii Mae aganTaniiHO-TIPHCTOCYBAb-
He 3Ha4YeHHs. Po3paxoByroum iHAEKCH TpaHc(hopMariii
€PUTPOIIUTIB, MOXKHA PO3LUIMPUTH YSABICHHS PO MPO-
necu ix TpaHcdopmauii. BUKOpUCTOBYIOUM 3HAYEHHS
CHIBBIJHOIIEHb ()OPM €PUTPOLUTIB, OyliM po3paxoBaHi
inexcu Tpancdopmanii epuTpouTiB (TabNuIs). 3MEH-
IICHHS 1HJCKCY TpaHcopmarlii Ta 301IbIICHHS 1HICK-
cy 000poTHOI TpaHchopmarlii BKa3yrTh Ha PUTIIHICTb
SPUTPOLUTAPHOI CHCTEMU BHACTINOK TPHCKOPEHHS
BHJQJICHHS HeCTilKkuX ¢opm. Taki 3MiHU CBig4aTh PO
aJanTaliifHi peakiii cucteMu eputpony. OjHaK Mmicist
3KC (-120°C) 3minu iHAEKCiB TpaHChopMamii Mann
iHmy cmpsmosanicte. Oapasy micis 3KC 3miHIoBaBCS
TIJIBKU 1HJEKC HEOOOPOTHOI TpaHcopmallii (ITiaBHIILY-
BaBcs micns Box ceancis 13 0,02 + 0,02 (koHTpoJb) 10
0,09 £ 0,01). Yepes noby micna 3-x ceanciB 3KC 3Hu-
JKyBaJMcs 1HAEKCH TpaHcdopmalii, 000poTHOT TpaHc-
¢dopmanii (3 0,94 = 0,11 B kouTpoui xo 0,49 + 0,05) Ta,
0co0nmmBO, 000pPOTHOCTI, a uepe3 TwkaeHp micist 3KC
BOHM IMiIBUIIYBaHCS (1HIEKCH O0OOpPOTHOI Ta HE00Oo-
portHoi Tpancdopmanii o 1,65 £ 0,16 ta 0,11 £ 0,02
BIJIMOBITHO), KPIM 1HAEKCY OOOPOTHOCTI (3aJHINaBCs
3HIKeHUM). CIil 3a3HAYUTH, IO TPYIH SKCIIEPUMEH-
TAJBLHUX TBApHUH 2 Ta § (0pa3y Ta yepes3 TIKACHB MiCIs
I-ro ceancy 3KC) 3a iHgekcoM 0OOPOTHOCTI PO3IOIi-
JIWIIKACS HA JIB1 ATPYIH: 3 HU3bKUMU HOTO 3HAYCHHSIMHU
Ta 3HAUYCHHSM Ha PiBHI KOHTPOJIBHOI TPyMH (TabIMILs).

Hanpyra necneumdivyHux amanTamiiiHuX peakuiii
MIPU3BOAMTH A0 30UIBIICHHS B KPOBI YaCTKH 0OOPOTHO
3MiHeHuX (opm eputpouutis. 3rigHo 3 JI. X. ['apkasi 3
CriBaBT. [2], 32 MEBHUX YMOB MpOLIECH ananTariiii, ¢pop-
MYBaHHSI SIKHX CYTIPOBOKYETHCSI HAIIPYTOIO Ta HMOBIp-
HUM BHCHQ)KCHHSM, MOXYTh CTaTH TaKHUMH, IO HaOy-
BAaIOTh TPEHYBAILHOTO e(heKTy.

Taknm guroM, 3KC (-120°C) npuBoanuTh 10 CyT-
TEBUX 3MiH TpaHC(OpMalii epUTPOLUTIB y KPOBI MO-
JIOAWX IIypiB, CIPSIMOBAHICTb 1 BHPAKEHICTh SKUX
3ajIe’KaTh BiJl KPAaTHOCTI BIUIMBY Ta TEPMiHIB CIIOCTE-
pexxenHs. Ha i migBuieHHs s’k 0OOpPOTHO, Tak 1 He-
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the heterogeneous erythrocyte populations (increased
part of altered forms) were more sensitive to the effect
of an osmotic factor, pH, and changes in BT [4, 9].
Previously, it has been shown [6] that reversible, but
differently manifested changes in the ratio of erythrocyte
forms are found in the rats undergoing hypothermia,
regardless of the method of its achievement and the
degree of reduction of the BT (craniocerebral and
whole-body immersion hypothermia, as well as whole-
body hypothermia on the background of an increased
hypoxia-hypercapnia (the BT decreased down to 32,
27 and 17°C, respectively)). The portion of discocytes
decreases, and of the altered forms (stomatocytes and
spherocytes) increases. A day later, there was tendency
to an increased percentage of discocytes owing to
flattened forms on the background of reduced amount
of transformed erythrocytes [6]. However, if after the
WBC (-120°C) (Table), the BT was not lower than
37°C (lower limit of normal BT in rats), the dynamics
of transformation was different comparing the one at
hypothermia, and was determined by the number of
cryostimulation sessions and the period of observation
(recovery). It is known that the ability of erythrocytes
to transformation has an adaptive value. By calculating
the indices of erythrocyte transformation, one can
expand the knowledge about these processes. Using
the ratios of erythrocyte shapes, we have calculated
the transformation indices of erythrocytes (Table).
The decrease of the index of transformation and the
increase of the one of reversibility transformation in-
dicate the rigidity of the erythrocytic system as a result
of accelerating the removal of unstable shapes. These
changes indicate adaptive responses of the erythron
system. However, the WBC (-120°C) resulted in altered
direction of the transformation indices. Right after the
WBC only the index of irreversible transformation
was changed (it was increased after two sessions from
0.02 £ 0.02 (control) to 0.09 £ 0.01). In 24 hrs after
3 gessions of the WBC the indices of transformation,
reversible transformation (from 0.94 &+ 0.11 (control) to
0.49 £ 0.05) and, especially, reversibility were declined,
and a week after the WBC they were increased (the
indices of reversible and irreversible transformation
to 1.65 £ 0.16 and 0.11 £ 0.02, respectively), excluding
the index of reversibility (it remained low). It should
be noted that the experimental animals of groups 2
and 8 (immediately and one week after the 1 session
of the WBC) could be divided into two subgroups
according to the found reversibility index values: a
group with low values and the one left at the control
group level (Table).

The intensity of nonspecific adaptive reactions
leads to an increase in the ratio of reversibly altered
forms of erythrocytes in blood. According to L.Kh. Gar-
kavi et al. [2], if adaptation processes are accompanied
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000pOTHO 3MIHEHUX (POPM EPUTPOIMTIB 3MEHIITYETHCS
YacTKa HOPMAIbHUX JIUCKOILIUTIB, ajie 301JIbIINyEThCS
4acTKa BHCOKOPE3UCTEHTHHUX CIUIONICHUX JHUCKOIUTIB
(xpim sik yepes TxaeHb micist 3KC, konmu BoHa, HaBIa-
KM, 3MCHIIyBaiacs). 3HAYCHHS IHTErpajbHUX IOKa3-
HUKIB TpaHcdopmarii (inaekcu TpaHnchopmarii) eput-
POLIMTIB BKa3ylOTh Ha 3HWKEHHS 11 00OPOTHOCTI Micis
3KC.
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by tension and probable exhaustion, under certain
conditions they can acquire a training effect.

Thus, the WBC (-120°C) leads to significant chan-
ges in erythrocyte transformation in blood of young
rats, the direction and manifestation of which depend
on the multiplicity of exposures and the observation
time. With the increase in content of both reversibly
and irreversibly altered forms of erythrocytes, the part
of normal discocytes decreases, but the one of high-
resistive flattened discocytes increases (except the
case when in a week after the WBC it was decreased).
Calculated integral indices of transformation of ery-
throcytes indicate a reduction of its reversibility after
the WBC.
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