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Juis MozpenupoBaHus (HAaKTOPOB KPHOIIOBPEKACHUS,
KOTOpBIE JIEHCTBYIOT Ha 3Tale pa3MOpPakKUBAaHUS 3PUTPO-
IIUTOB, a TAKX€ IPU IIEPECHECEHUH B KPOBEHOCHOE PYCIIO
KJICTOK, KPUOKOHCEPBUPOBAHHBIX 10/ 3aIIUTON MPOHH-
KAaIOIIEr0 KPHOIPOTEKTOPA, UCTIONIB3YIOT TOCTIUIICPTOHH-
yeckuii ok 3putpouuToB (ITI'HI). [TockonbKy SpUTPOLIUTEI
MJIEKOIIUTAOIUX XapAKTEPU3YIOTCS PA3IIMYHON yCTOWUHN-
Bocthlo K aericteuto [IT'HI [E.A. Cemuonosa u ap., 2016],
JUISL ICCJICTOBAHMSI OBUTH BBIOPAHBI «yCTOWYNBBIC» IPUTPO-
IIUTHI KPOJIMKA U «HEYCTOWYIMBHIC» KIETKH UenoBeka. Panee
Obu1a rokaszana 3¢ dpexTuBHOCTH XJoprpomasuna (XI1P) B
YCJIOBHSIX Pa3HBIX BUJIOB CTPECCa SPUTPOLIUTOB MIICKOIIMTA-
romux [H.M. I1InakoBa, 2014; E.A. Semionova et al., 2016].

Ienb paboTel — n3ydenue piausiaus X1 1P Ha 4yBCTBUTENb-
HOCTb 3PUTPOLIMTOB YeJIoBeKa U KpoJuka K jieficteuto [T

[TocTrunepToOHNYECKUil OK OCYIIECTBISIIN IIepeHe-
CCHHMEM HPUTPOLMTOB M3 CPEIbl ACTHAPATAUH B CPEIy
perunpatanuu (0,15 mons/n NaCl) npu 37 u 0°C. s
MOJYYCHHS] OJMHAKOBOTO YPOBHS HCXOTHOTO MOBPEXKIC-
Hust aputporutoB (~70%) npu III'I B xauecTBe cpens
JIETUIPATAINH JUIsl 9PUTPOLUTOB YeJIOBEKA HCIIOIb30BAIN
1,45 monw/n NaCl, a muist kitetok kposrka — 2,0 mosib/i NaCl.
Koneunsiit rematokput coctanisn 0,4%. 3amopaxuBain
CYCIICH3HIO 3PUTPOLUTOB C riunepuHoM (15%) myrem
MOTPYXEeHHsI B XUAKUH azoT (—196°C). [lns ynanenus
IJIMLEPUHA M3 OTOTPETHIX KJIETOK ucronb3oBain NaCl B
koHueHtpanuu 0,6 moiw/n (omHokparHo) U 0,15 Mosb/i
(IByXKpaTHO). YPOBEHb I'eMOJIH3a 3PUTPOLIUTOB ONPEIEIISIIN
METO/IOM CIIEKTPO(OTOMETPHUH ITPH JUTHHE BOJIHBI 543 HM.

Jo6asnenue XIIP B cpeny peruaparanuy MO3BOJUIO
CHM3MTH YPOBEHb ITOCTIUIIEPTOHUYIECKOTO TEMOJTH3a KIETOK
YeJloBeKa M KposimKa (MakcuMmaiabHO B 3 pasa) npu 0°C.
SamurHbi 23 dext XIIP mpu 37°C e BbIsBiIeH. [|1s OIeHKN
s dpexruBHocTH XIIP onpenessiin 3HadeHus: ero s dex-
TUBHBIX KOHIeHTpauuii (600 1 500 MKMOJIB/IT U151 SPUTPO-
LIUTOB YEJIOBEKA M KPOJINKA COOTBETCTBEHHO ) M MAKCHMaJITh-
HOW aHTHUTeMONHTHYCCKON akTHBHOCTH (73 u 55% mus
SPUTPOIMTOB YEIOBEKA U KPOIHNKA COOTBETCTBEHHO).

st npoBepku anexBatHocty Moaenu I uccneno-
Baym BiustHue XI1P Ha pa3MopoKeHHBIE SPUTPOLIUTHI YEJI0-
BeKa IIPH [TOITAITHOM YAAJICHUH U3 HUX DIIMIeprHa. Makcu-
MaJIbHBIH YPOBEHB MOBPEKICHNS HaOMI01aICs IPH IIepeHe-
CCHHH KJICTOK B IIEPBYIO H30TOHUYECKYIO Cpeay (TeMou3
25%). Xnopnpomasut B 3 pexrnBHoi ipu [T koHIIEHT-
panuy CHIXKaJ ypOBEHb T€MOJTH3a KJIETOK B 3 pa3za. AHTHUIe-
MoJuTHUYeCcKas akTUBHOCTH XIIP cocTapisina mopsiaka 70%.

Cosnanenne napamerpoB 3¢ ¢pextuBoctu XIIP B
ycaoBusix [T 1 ipyt OTMBIBaHNH OT INIMLIEPHHA PA3MOPO-
YKEHHBIX PUTPOLIUTOB YEIOBEKA ITO3BOJISIET IPEATIONOKHTh,
YTO MEXaHH3MBI IeHCTBHS aMprduIa UMEIOT OOIIME YEPThI.
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Posthypertonic stress (PHS) of red blood cells is used
to simulate the cryodamage factors, acting at the stage of
red blood cell freeze-thawing, as well as when transferring
the cells, cryopreserved with penetrating cryoprotectant,
back into bloodstream. Since the mammalian red blood cells
are characterised by different resistance to PHS effect
[E.A. Semionova et al., 2016], the ‘resistant’ rabbit red blood
cells and ‘non-resistant” human cells were selected for the
study. The efficiency of chlorpromazine (CPR) under
different stress types in mammalian red blood cells was
demonstrated previously [N.M. Shpakova, 2014; E.A. Se-
mionova et al., 2016].

This research was aimed to study the CPR effect on
human and rabbit red blood cell sensitivity to PHS effect.

Posthypertonic stress was simulated by transferring red
blood cells from dehydration medium into rehydration one
(0.15 mol/I NaCl) at 37 and 0°C. To obtain the equal level of
red blood cell initial damage (~70%) under PHS we used
the dehydration media with 1.45 mol/l NaCl and 2.0 mol/I
NaCl for human and rabbit red blood cells, respectively.
The final hematocrit was 0.4%. Red blood cell suspension
was frozen with glycerol (15%) by immersion into liquid
nitrogen (—196°C). To remove glycerol out of the thawed
cells we used 0.6 mol/l (once) and 0.15 mol/I (twice) NaCl
solution. The level of red blood cell hemolysis was determi-
ned spectrophotometrically at a 543 nm wavelength.

The CPR supplemented to rehydration medium enabled
reducing the level of posthypertonic stress in human and
rabbit cells (3 times maximum) at 0°C. No protective effect
of CPR at 37°C was revealed. To assess the CPR efficiency
we have determined the values of its efficient concentra-
tions (600 and 500 pumol/l for human and rabbit red blood
cells, respectively) and the maximum antihemolytic acti-
vity (73 and 55% for human and rabbit red blood cells, res-
pectively).

To check the PHS model adequacy we studied the CPR
effect on human frozen-thawed red blood cells during
gradual glycerol removal. The maximum damaging effect
was observed when transferring red blood cells into the
first isotonic medium (25% hemolysis). The use of CPR in
efficient concentration for PHS, enabled a three-times
reduction of cell hemolysis level. An antihemolytic activity
of CPR was about 70%.

The matching of parameters of CPR efficiency under
PHS and during glycerol wash-out of human frozen-thawed
red blood cells suggested the similarity of the amphiphilic
substance effect in both cases.
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