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JlokansHas xomonoBas TpaBma (JIXT) okasbiBaeT BiMs-
HUE Ha OPTraHMW3M Ha MECTHOM M CHCTEMHOM YPOBHSX.
OmHUM U3 MapaMeTpoB, XapaKTEPU3YIOIIUX CHCTEMHOE
piusHue JIXT, aBisgerca ocMOTHYECKash PE3UCTEHTHOCTD
spurporutoB (OPD), KOTOpas HIMPOKO UCTIONB3YETCS IS
OLICHKH MX CTPYKTYPHO-(DYHKIIMOHAIEHOTO COCTOSIHHSI.

Ilenb paboThl — U3ydYeHHE OCMOTHYECKON XPYMKOCTH
SPUTPOIMTOB KPbIC TOCIIE JOKATBHOM XOJIOA0BOM TPaBMbl
pa3IMYHOM CTENEHU TSKECTH.

JKMBOTHBIX pa3feNuin Ha KOHTPOJIBHYIO U TPU IKCIEpU-
MeHTanbHble rpynnsl. Moaenuposanue JIXT nposoguiu
Ha JIaTepajbHON MOBEPXHOCTU Oeapa KPUOWHCTPYMEHTOM
(mnametp amruMkaTopa 8 MM, BpeMms skcrosuimu 30, 60
u 120 ¢). 3abop kpoBu ocymiecTBISLIA Yepe3 1, 24 u 48 u
nocne kpuoBoszaeiicteus. [ns orenku OPD kietku nepeHo-
cwin B runotoHnuyeckue cpeabl (40-100 mmoms/n NaCl)
Ha 5 muH npu 37°C. YpoBeHb reMoiu3a IPUTPOIUTOB
omnpenensuin cnekrpoporomerpudecku (543 um). Jomon-
HUTEIBHO OMPEACISUIN KOJIMYECTBO IPUTPOIUTOB, COACP-
YKaHHe TeMONIOOWHA, TeMaTOKPUT, CPEAHUN 00bEM KIIETKH
U CpeiHee BHYTPHUKIICTOUHOE COZIepKaHNe TeMOITI00HHa.

OKCTIEpPUMEHTHI TIPOBOIMIN B COOTBETCTBHU C 3aKOHOM
VYipaunssl «O 3alHUTe )KUBOTHBIX OT )KECTOKOTO OOpaIeHHsD
(Ne 3447 — TV ot 21.02.2006 1) ¢ cobmoneHreM TpeOoBaHUI
Komutera o 6nostruke MHCTUTYTA, COIIACOBAHHBIX C MOJIO-
JKCHUAMU «EBpOIEHCKON KOHBEHIIMU O 3alIUTE NO3BOHOY-
HBIX JKHBOTHBIX, UCIIOJB3YEMBIX UIS KCHEPHUMEHTAIBHBIX
U IPYTuX Hay4dHbIX 1esei» (CrpacOypr, 1985).

UYepes yvac nocne JIXT y %KUBOTHBIX BCEX 3KCIIEPUMEH-
TaJIBHBIX TPYMNI YCTAHOBICHO CTATHCTUYECKU 3HAYMMOE
CHIDKCHUE YPOBHS THITIOTOHHYECKOTO I'eMOJIHM3a SPUTPOLHU-
ToB (p < 0,05). Uepes 24 4 ypoBeHb remMoyin3a COOTBETCT-
BOBaJI KOHTPOJTIO ITPU KOHLEHTparmu 40—60 MMOIIB/1 1 ObLT
Hke npu KoHueHTpauun 70—100 mmons/a. Yepes 48 u
3HAYMMBIX PA3IUYUil 110 CPAaBHEHHIO C KOHTPOJEMHE BBISB-
neHo.CneayeT OTMETHTh, YTO HE3aBUCHMO OT CTCTECHH TH-
sxectu JIXT xapakrep KpUBBIX T'MIIOTOHUYECKOIO FEMOJIM3a
ObUT WIeHTHYECH. MOXXHO MPEJIIIONI0KHTh, YTO MOBBIILICHHE
OPD cBs3aHO ¢ M3MEHEHHEM COCTaBa APUTPOIUTAPHOIO
nyna nepuepuveckoil KpOBH, O YeM CBHJIETEIbCTBYIOT
YBEINYEHHUE KOJTUYECTBA 3PUTPOLIUTOB, MOBBIIICHUE YPOBHS
reMorIoOMHa W TeMaToKpuTa 4Yepe3 yac mocie 30-ceKyH/-
HOTO KpuoBo3zaeicTBus. Kpome Toro, mossimenne OPD
MOKET OBITh OO0YCJIOBICHO M3MEHEHHUEM COCTOSIHMS Kile-
TOYHBIX MEMOpaH, KOTOPOE OITMCAHO TPH B3aUMOJCHCTBUH
aJpeHAJIMHA C SPUTPOLUTAMU i1 VIlro.

Taxum 00pazom, HE3aBUCHUMO OT CTETICHH TSDKECTH Yepe3
yac nocie JIXT nabmonanocek nopeimenne OPD ¢ moce-
JYIOIIIM CHIKEHHEM /10 KOHTPOJIbHBIX 3HAYeHUH uyepe3 48 u.
OTO MOXET OBITh CBA3aHO C M3MEHEHHEM COCTaBa APUTPOLIH-
TapHOTO ITyJia Nepru(epruueckoil KPOBH, COCTOSTHHEM MeMO-
PaHbI KJIETOK WITH COYETAaHUEM ITHX (haKTOPOB.
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Local cold injury (LCI) affects the organism at both
local and systemic levels. As one of the parameters
characterizing the systemic affect of LCI, we can consider
the osmotic resistance of erythrocytes (ORE), the study
of which is widely used to assess the structural and func-
tional state of erythrocytes.

The research aim was to study the osmotic fragility of
rat erythrocytes after local cold injury of varying severi-
ties.

The animals were divided into the control group
(intact rats) and three experimental groups. The LCI was
simulated on lateral surface of femur using the cryoprobe
(8 mm applicator diameter, 30, 60 and 120 s exposure
time). The blood was sampled after 1, 24 and 48 hrs after
cryoexposure. To assess the ORE, the cells were transferred
into hypotonic media (40—-100 mmol/L NaCl) for 5 min at
37°C. The level of erythrocyte hemolysis was determined
spectrophotometrically at 543 nm wavelength. Additio-
nally, the number of erythrocytes, hemoglobin, hematocrit,
mean cell volume and mean cell hemoglobin were mea-
sured. The experiments were carried out in accordance
with the Law of Ukraine «On the Protection of Animals
Against Cruelty» (Ne 3447-1V of February 21, 2006), in
compliance with the requirements of the Bioethics Com-
mittee of the Institute for Problems of Cryobiology and
Cryomedicine of the NAS of Ukraine, agreed to the
statements of European Convention for the Protection
of Vertebrate Animals Used for Experimental and Other
Scientific Purposes (Strasburg, 1986).

In all the experimental groups a statistically significant
decrease in the level of hypotonic hemolysis (p < 0.05)
was established in 1 hr after LCI. In 24 hrs, the hemolysis
level corresponded to the control at 40-60 mmol/L
concentrations and it was lower at 70—-100 mmol/L. After
48 hrs, no significant differences as compared to the control,
were revealed. It should be noted that, despite the LCI
severity, the character of curves of hypotonic hemolysis
was identical. An increase in ORE may be assumed as
associated with a change in composition of peripheral
blood erythrocyte pool, as evidenced by an increase in
erythrocyte number, hemoglobin and hematocrit levels
in 1 hr after 30 s cryoexposure. In addition, an increase in
ORE may be stipulated by a change in cell membrane state,
which was described during epinephrine interaction with
erythrocytes in vitro.

Thus, despite the LCI severity, an increase of ORE
was observed after 1 h, followed by a decrease down to
the control level in 48 hrs after cryoexposure. This fact
may be associated with a change in composition of peri-
pheral blood erythrocyte pool, erythrocyte membrane
state or if combining these mechanisms.
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