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Pedepar:

1. O6’eKT mOCTiAKeHHs — BILJIMB aHIOHHOTO CKJIally CepeloBUIIA Ha TilepTOHIYHNUIA JIi3UC, rinepTOHIYHMI
KpiOreMo1Jli3 i MOCTriNepTOHIYHN JIi3VC €PUTPOLUTIB JIIOOUHA. MeTa IOCIIiIP)KEHHS — KOMIIJIEKCHE BUBYEHHS
eeKTy aHiOHiB JIIOTPOMTHOTO psAy Ha afjanTalilo epUTPOLUTIB JIIOJUHHU 40 YMOB, SIKi MOJEJIIOIOTh BIJIUB OCHOBHUX
(paKTOpPiB KPiONOMKOIKEHHS: TiIIE€PTOHIYHOTO JIi3UCY, TINEePTOHIYHOTO KPiOreMoJlidy Ta IOCTTiIe€PTOHIYHOTO JIi3UCY.
MeTonu mocigkeHHs: Kpio6iosoriuHi (MOLEeII0BaHHS YMHHYKIB KPiOMOMKOIKEHHST), CHEKTPOPOTOMETPUYHUIA,
MiKpOT€MaTOKPUTHUH, iOHOMETPUYHUN, OCMOMETPUYHUH, 6i0(i3n4Hi METOIM, METO I, CBITJIOBOI MiKpOCKoTIii i3
BUKOPUCTaHHAM TEPMOIIPUCTABKH Ta CTaTUCTUYHUI aHaJIi3 OTPUMAaHUNX €EKCIIEPUMEHTAJIBHUX TAHUX. BCTaHOB]IeHO,
11O MOJIOKEHHSI aHiOHA B Py BIUIMBAE Ha PiBEHb YYTJIMBOCTI Ta MOP(OJIOTiYHi XapaKTePUCTUKU KJLTAH Yepe3
3MiHy rigparatii ixHix CTPYKTyp. 3a CTyIe€HeM MOWKOIKEHHS KJIiTHH B TIE€PTOHIYHMX YMOBAX aHIOHU MOIISIOTHCS
Ha I'siTh rpym: cuibHi xaoTponHi (ClO4- i SCN-) Ta kocmotponHi (F- i SO42-), sxi ceHcubinizyoTh KIITUHY 32
rinepTOHIYHUX YMOB, a TAKOX €J1a0Ki xaoTponHuil (Br-) Ta KocMOTponHMi (Ac-), sIKi aIaNTyIOTh KJIITUHU BiTHOCHO
Malbke JIoTponHO-HenTpanbHOro (Cl-). B yMoBax rinepTOHIYHOrO IOKY MAaKCUMAaJbHO 3aXUIIA€ EPUTPOLUTH
cyabokocmoTtponHuit Ac- npu 900 mOcmoib /kr, 0 °C i pH 7,4. 3a rinepToHiYHOr0 KpioreMosisy noUKOAKEeHHS!
€PUTPOLUTIB 3HIKYIOTb €/1a00xaoTpoIHi Br- i Ac- B ekcrio3unii 60-120 xB. [Tpu perigparanii micss rinepToHiYHAX
YMOB MiHIMaJIbLHUM PiBEHb F€MOJII3y CIIOCTEpiraBcs y npucyTHocti SO42-. OTKe, 3a JOIIOMOTrOIO JIIOTPOIIHI aHIOHIB
MO>KHA PETYJI0BATU aIallTalilo KJITAH 32 YMOB rioTepMi4HOro 36epiraHHs. Briepiie 6y10 KOMILIEKCHO
IOCJiI)KeHO BIUIUB aHioHiB jioTponHoro psagy (ClO4- < Br- < Cl- < Ac- < F- < SO42-) Ha ajanTUBHY NOBEJiHKY
€PUTPOLUTIB JIIOAVHY IIPU MOJIEJII0OBAaHHI OCHOBHUX YAHHMKIB KPiOMOIIKOPKEHHS Ta BCTAHOBJIEHO 3aKOHOMIPHOCTI
ajanTanii KJIiTUH 10 3CYyBYy OCMOJISJIbHOCTI Ta TEMIIEPATYPU CEPEAOBUILA Y IIPUCYTHOCTI Xa0- Ta KOCMOTPOITHUX
aHiOHIB. Briepiue BUSIBJIEHO B3a€MO3B'SI30K MK ITepe6irom rinepToHiYHOro JIi3KCy Ta TiepTOHIYHOTO KPioremoJtisy,
SIKUI MoJIrae y ceHcubinisalii epuTpoLuTiB 10 060X BUAIB CTPeCy MicJis [oNepeHbOoi iHKyballil y cepefoBuiax

O HaKOBOi OCMOJISJIBHOCTI, IHAMBIyaJIbHOIL 711 KOXKHOTO BUAY iOHY. LIS KpUTUYHA OCMOJISJIBHICTD
«[I3BOHMKOIOiOHO» 3MIHIOETHCS BiAMOBITHO O pO3TallyBaHHS aHIOHIB y JTIOTPOITHOMY PsIi, K i CTYIIHb rimpaTarii
KJIITUH Y IPUCYTHOCTI JioTponHuX aHioHiB. ®a3y po3ropTaHHs rinepTOHIYHOTO KpioremoJisy B 4aci Haitbiibi
TOYHO NPOSBIISIIOTHCSI CAMe 33 KPUTUYHOI OCMOJISIJIBHOCTI CEPENOBUILQ, sIKA € iHAMBiAyabHOIO 1J151 KOKHOTO aHiOHY
JIIOTPOITHOTO PALy. YIeplie NIPOJAEeMOHCTPOBAHO MiIBUILEHHS aJallTUBHOI IJIACTUYHOCTI KJIITUH 32 YMOB
rinepToHIYHOro0 KpioreMoJ1i3y B IIPUCYTHOCTI C1a60XaoTPOIHOro Br-, sike BiOyBa€eThCs 6€3 IOLUIKOIKEHHS
MeMOpaH Iifi yac TpyBasoi repefiHKyodallii Ta IOSICHEHO IPUPOY 3aXMCHOr0 e(PEKTy C1aO0KOCMOTPOITHOTO AC-
Yyepes MiABUILEHHS CTyIeHs rigparanii KiaiTuH. [ligBuineHHa 0CMOTUYHOI Yy TIMBOCTI EpUTPOLIUTIB 0 HU3bKOTrO pH
(5,4) y IpPUCYTHOCTi CUJIbHMX XaOTPOIIHUX aHIOHIB I10Ka3aHO yreplie. YTOYHEHO TeMIIePAaTypHUI BIJIUB Ha
TEMIIEPaTyPHO-OCMOTHYHY aJaNTallilo KIITUH Y IPUCYTHOCTI Xa0- Ta KOCMOTPOITHUX aHiOHIB. Yiepiue
BCTAQHOBJICHO 3MEHILIEHHSI PiBHS MOCTTiNEPTOHIYHOTO JIi3UCY €PUTPOLMTIB i3 IOCUIEHHSIM KOCMOTPOITHUAX
BJIACTUBOCTEN aHiOHIB, 110 KOPEJIIO€e 3 0COOIMBOCTIMU 3MiH MOPQOJIOTiYHMAX Ta 06'€MHUX XapaKTePUCTUK
eputpouumTiB. [Ipy rinepToHIYHOMY JIi3UCi €PUTPOLUTIB yIeplle OLiHEHO aHTUTEMOJIITUYHY aKTUBHICTb
OPTOBaHAJIaTHUX HAHOYACTUHOK Pi3HOi popmu. [TpoBesieHi HayKOBi JOCTiI>KEHHS OOIPYHTOBYIOTb JJOLIi/IbHICTb
BMKOPHMCTaHHS €(EeKTy JIIOTPOIIHUX aHiOHIB 3 METOIO ITOKPAIIEeHHs afanTalii KJIiTUH 10 yMOB 3aMOPOKYBaHHSI-
PO3MOpOXKyBaHHS. OTpUMaHi y po60Ti HayKOBi Pe3yJIbTaTy AO3BOJISTh Mig6MPaTh HOBi KPiIOIIPOTEKTOPU Ta CKJIAJATU
eeKTUBHI Kpio3axucHi cepenoBulia. BussieHi 3akOHOMIPHOCTI BIJIMBY aHiOHIB MOXKYyTb BUKOPHUCTOBYBATUCS 1715
6i7bIll I€TAILHOTO BUBYEHHS MEXaHi3MiB KPiOIOMWKOI)KEHHS Ta PO3POOKY MiAXOiB 115 3aXUCTY KJITUH. Pe3ynbratu
MOXYTb OyTM PEKOMEHIOBaHi 0 BUKOPUCTAHHS B HAaBYQJILHOMY ITPOLIEC 1715 MiATOTOBKU (paxiBLiB y ranysi
Kpiobiosiorii, papmakosiorii Ta 6iodizuku.

2. The research object was the influence of anionic composition of the medium on hypertonic lysis, hypertonic
cryohemolysis and posthypertonic lysis of human erythrocytes. The aim of this research was to study the effect of
lyotropic anions (ClO4- < Br- < Cl- < Ac- < F- < SO42-) on the adaptation of human erythrocytes to the conditions



simulating the cryoinjury factors during freeze-thawing processes (hypertonic and posthypertonic shocks,
hypertonic cryohemolysis). Research methods were as follows: cryobiological (modeling of cryoinjury factors),
spectrophotometric, microhematocritic, ionometric, osmometric, biophysical, light microscopy using a thermal
assembly and statistical analysis of experimental data. It was found that the position of the anion in the lyotropic
series affected the level of sensitivity and morphology of cells by changing the hydration of their structures.
According to the effect on cell damage under hypertonic conditions, the anions can be categorized in five types:
strong (ClO4-, SCN-) and weak (Br-) chaotropic, lyotropic neutral (Cl-), as well as weak (Ac-) and strong (F-, SO42-)
kosmotropic. Strong lyotropic effects of ions sensitize cells in hypertonic conditions. Weak kosmotropic Ac-
protects erythrocytes during the hypertonic shock, especially at 900 mOsmol /kg, 0 °C and pH 7.4. During
hypertonic cryo-hemolysis, weak chaotropic Br- and Ac- reduced the damage at prolonged exposure (60-120 min).
In the course of rehydration after hypertension, the minimum level of hemolysis was observed in the presence of
SO42- anions. Lyotropic anions can be used to regulate cell adaptation under hypothermic storage. For the first
time, the influence of anions of the lyotropic series on adaptive behavior of human erythrocytes when simulating
the main factors of cryoinjury was comprehensively studied. For the first time, the regularities of adaptation of
cells to the osmolality shift and the medium temperature were established in the presence of chaotic and
cosmotropic anions. For the first time, the relationship between hypertonic lysis and hypertonic cryohemolysis has
been identified. It consists in sensitization of erythrocytes to both types of stress after preliminary incubation in
media of the same osmolality, individual for each type of ion. This critical osmolality varies in a "bell-shaped"
manner according to the location of the anions in the lyotropic series, as well as the degree of hydration of cells in
the presence of lyotropic anions. The phases of development of hypertonic cryohemolysis in time are most
accurately manifested in the media with critical osmolality, which is individual for each lyotropic anion. The
increase in adaptive plasticity of cells under conditions of hypertonic cryohemolysis in the presence of weakly
chaotropic Br-, which occurs with no membrane damage during prolonged pre-incubation, has been also
demonstrated for the first time. For the first time, the nature of the protective effect of weakly cosmotropic Ac-
was explained by increasing the degree of hydration of cells. Rise of osmotic sensitivity of erythrocytes to low pH
(5.4) in the presence of strong chaotropic anions has been shown for the first time. The temperature effect on the
temperature-osmotic adaptation of cells in the presence of chaotic and cosmotropic anion has been clarified. The
decrease in the level of posthypertonic lysis of erythrocytes with increasing cosmotropic properties of anions,
which correlates with the peculiarities of changes in morphological and volumetric characteristics of erythrocytes
was for the first time established. In hypertensive lysis, the antihemolytic activity of orthovanadate nanoparticles
of various erythrocyte shapes was evaluated for the first time. The performed scientific studies substantiate the
expediency of using the lyotropic anions effect to improve the cells adaptation to the freeze-thawing conditions.
The scientific results obtained in this research will allow the selection of new cryoprotective agents and the
creation of effective cryoprotective media. The identified patterns of influence of anions can be used for a more
detailed investigation of the cryopreservation mechanisms and the development of approaches to protect the
cells. The findings can be recommended to be used in the educational and learning process for the training of
specialists in the field of cryobiology, pharmacology, physiology and biophysics.
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