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Jns obecrieueHnst HEOOXOMMOTO YPOBHSI MeTaboIM3Ma
OpraHoB M TKaHEeW NPH KOHTAKTE C XOJIOJIOBBIM (haKTOPOM
MPOUCXOMAT ITOCIea0BaTeNbHAs aKTHBanus nepudepu-
YECKUX TEPMOPEIENTOPOB, CUMIATHYECKOH HEPBHOMN
CHCTEMBI, HECOKPATUTEIILHOTO, a B ClTydae HEOOXOIUMOCTH
U COKpaTHTEJIHHOTO TEPMOTEHE3a, MOBBIIIEHHE apTepHalb-
HOTO JIaBJICHUSI ¥ YCHJICHHE KpOBOTOKa. M3MeHeHue Kpo-
BOTOKa (B COBOKYITHOCTH C COIyTCTBYIOLIMM MOBBIIICHAEM
YPOBHSI CBOOOIHBIX PajIMKajOB U TOPMOHOB) YBEINYMBAIOT
Harpy3Ky Ha SpHUTPOLHMTHI, YTO MOXKET MPUBECTH K IOSIB-
JeHUI0 1e(pEeKTOB UX MeMOpaHbl M, KaK CIEACTBHUE, K
W3MEHEHUIO ()OPMBI SPUTPOLUTOB.

Llenb nccnenoBaHus — M3y4YeHUE BIMSHUS JUTUTEIIBEHOTO
nocrostaoro (ITXB) 1 kpaTkoBpeMEHHBIX PUTMHUYECKUX
xoJonoBbIx BozneicTBuil (PXB) Ha ocmoTHdeckyio Xpyn-
kocth (OX) u unaexc chpepuunoctu (MC) spurponnTton
KpBIC Pa3HOTO BO3PACTa.

DKCIEPUMEHTHI TIPOBOJIMIIM B COOTBETCTBUH C TpeOOBa-
HusiMu komurtera o 6nostuke MITKuK HAH VYkpannsr.
B paGorte ncrionb3oBai camIioB OeJbIX OECIIOPOIHBIX KPHIC
6-, 12- u 24-mecaunoro Bo3pacTta. [Ipu IIXB kHBOTHBIX
BBIJICP)KUBAJIN TIPU TEMIIEpPAaType OKPYIKAIOLIeH Cpejbl
1-7°C B Teuenune 5 Hemensb (muma u Boma ad libitum). Put-
MHUUECKHe XosiofoBble BozaehcTeus (PXB) npoBoanimm B
teyeHue 2-x cyrtok npu —12°C wnm 10°C (PXB-12°C
1 PXB10°C cOOTBETCTBEHHO) CICAYIONIMM 00pa30M: TIEPBbIC
15 MHHYT Ka)JIOTO 4aca B CBETJIIOC BPEMS CYTOK YKHMBOT-
HbIe MOJBEPrajuCh BO3ACHCTBUIO XO0JIO/A, CIETYIOLINE
45 MUHYT OHM HaxoJwIHCh Npu 26°C co cBOOOAHBIM
JIoCTyToM K Bozie 1 nmine (Bcero 9 PXB B cytku). Meronom
MaJIOyTJIOBOTO PacCeMBaHMsI cBeTa Mojydanu kpuBble OX
SpUTPOUUTOB. DPOPMBI SPUTPOIMTOB OICHUBAIN IO pac-
npenenenuto ux UC [O.1. Gordiyenko et al., 2003].

3HaunMBbIX pazauuuil OX 3pUTPOLUTOB y MHTAKTHBIX
n nocine PXB10°C kpeIc pa3HBIX BO3PACTHBIX I'PYII
oOHapyxeHo He Obl10. OcMOTHUYECKass XPYIIKOCTh CHU-
JKanach y 6- 1 24-MecsuHbIX KHUBOTHBIX Tocie PXB-12°C
(c (0,52 + 0,01) mo (0,48 = 0,01) u ¢ (0,5 += 0,01) o (0,47 &
0,01) cOOTBETCTBEHHO), a TaKke y 24-MECSYHBIX KHBOT-
HbIx mocie [TXB (¢ (0,5 + 0,01) mo (0,46 + 0,01)). CrotikocTsh
SPHUTPOLIMTA K TEMOJIM3Y CBSI3aHA C €ro (PU3HOJIOrHYeCKUM
COCTOSTHHEM M BO3pacToM. DYHKIUS pacrpe/iesieHus SpHT-
pouutoB 1o MC yka3piBaeT Ha KOJIMYECTBEHHOE COOT-
HOIIICHHWE PA3JINYHBIX (JOPM KJIETOK B IOMYJISIMUA IPUT-
pouuroB. OTBEeTHas PeakLuUs IOMYJSIIUN KJICTOK Ha H3y-
YEHHBIE XOJIOAOBBIC BO3ACHCTBUS 6-, 12- U 24-MecsIYHBIX
KPBIC TIPOSIBIISIETCSl B YBEJIMUYSHUN KOJIMYECTBA HOPMaJlb-
HBIX ¥ YIUIOIICHHBIX (BBICOKOPE3UCTEHTHBIX) JHCKOIIUTOB,
U YMEHBIIEHHH KosinuecTBa (opm, Oosee OIM3KUX K
chepruuecKuM.

Taxum 00Opa3oM, aJjanTUBHAS peakLs KPOBH Ha XOJIO-
JIOBBIE BO3JICHCTBUS MPOSIBISICTCS] B YBEINYECHUH TOMOTEH-
HOCTH TIOMYJISIMY 1 CHYKeHHH OX 9pUTPOLIMTOB.
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In order to provide the necessary level of metabolic
activity of organs and tissues when contacting with cold
environment factor, a consistent activation of peripheral
thermoreceptors, sympathetic nervous system, non-shi-
vering and, if necessary, shivering thermogenesis, as well
as an increase in blood pressure and blood flow occur.
The change in blood flow (together with accompanying
change in free radical and hormone levels) increases the
load on erythrocytes, which may entail the appearance of
defects in their membranes and, consequently, a change in
mechanical stability/shape of erythrocytes.

The aim of the research was to study the effect of
long-term constant (LTCE) and short-term rhythmic cold
effects (RCE) on osmotic fragility (OF) and sphericity in-
dex (SI) of erythrocytes of differently aged rats.

The experiments were carried out in accordance with
the requirements of the Committee on Bioethics of the
Institute for Problems of Cryobiology and Cryomedicine
of the NAS of Ukraine. White outbred 6-, 12- and 24-
month-old male rats were used in the experiments. Under
LTCE, a group of animals was kept at ambient tempera-
ture of 1-7°C for 5 weeks (food and water ad libitum).
RCEs were carried out for 2 days at —12°C or 10°C (RCE-
12°C and RCE-10°C, respectively) as follows: the first
15 minutes of each hour during daylight hours the ani-
mals were exposed to cold, next 45 minutes they were at
26°C with free access to water and food (9 RCE per day,
in total). The curves of erythrocyte OF were obtained
using the small angle light scattering method. The
erythrocyte shapes were assessed by their SI distribution
[O.1. Gordiyenko et al., 2003].

There were no significant differences in the erythro-
cyte OF in the intact rats and those after RCE-10°C in
different age groups. The OF decreased in 6- and 24-
month-old animals after RCE-12°C (from 0.52 + 0.01
down to 0.48 + 0.01 and from 0.5 + 0.01 down to 0.47 +
0.01, respectively), as well as in 24-month-old animals after
LTCE (from 0.5 + 0.01 down to 0.46 + 0.01). The eryth-
rocyte resistance to hemolysis is associated with its phy-
siological state and age. The erythrocyte distribution
function by SI indicates the proportion of various cell sha-
pes in erythrocyte population. The response of cell
population to the studied cold exposure of 6-, 12- and
24-month-old rats is manifested in an increased number
of normal and flattened (high-resistant) discocytes, and
a decreased number of erythrocytes, the shapes of which
are close to spherical ones.

Thus, the adaptive blood response to cold exposures
is manifested in an increase in population homogeneity
and a decrease in the erythrocyte OF.
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