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B ocranHi pokn KpiOKOHCEpPBOBaHI CKJIaJO0Bi KOp-
J0BOi KpOBi Ta CTOBOYpOBI KIIITHHH YCIIIIHO BHKO-
PHUCTOBYIOThCS Y KIIiHIUHIN npakTur. Y 3B’ 43Ky 3 0c00-
JUBOCTSMHU JKUTTA 1 mpodeciitHol AisabHOCTI (HiuHI
3MiHH, TPAHCKOHTHMHEHTAJIbHI NEpPeNIbOTH TOLIO) CY-
YyacHa JIIOIMHA BCE YacTillle CTUKAEThCS 3 1HBEPCIEIO
cgiTioBoro pexxumy (ICP) (uupkaaHuii 1eCUHXPOHO3).
Bimomo, 110 TpuBaia HEY3ro[KEHICTh (JIeCHHXPOHI3a-
Iis1) MK €HJI0- Ta €K30TCHHUMH ITUPKATHIMU PUTMaMH
CHpUSE PO3BUTKY (DYHKI[IOHAJIBHHUX IMOPYIICHb B Op-
raHi3mi, 0COONMBO i Yac cTapiHHsg [2]. Mu npumyc-
THJTH, 10 BBEJCHHS KPIOKOHCEPBOBAHUX SAPOBMICHUX
kiiTiH KopaoBoi kposi (SIBK KK), 3aBmskn Bucoko-
My piBHIO 30epexeHHs iX (DYHKI[IOHAJIBHOI ITOBHOIIH-
HOCTI [1] 1 yHIKQJIbHUM BIACTHBOCTSIM, MOXKE MEBHOIO
MIpPOI0 CHPUSITH HIBETIOBAHHIO HETaTUBHHUX IPOSIBIB
BIUIMBY iHBEpCii CBITJIOBOTO PEXKUMY Ha OpraHi3M.
CraH BHCOKOCTICI[IJII30BAHUX KJIITHH KPOBi, 30KpemMa
EPUTPOLUTIB, € 1HPOPMATUBHUM JiarHOCTUYHO-IPO-
THOCTHYHUM ITOKa3HUKOM PIBHS aJalNTHBHUX PEaKINii
OpraHi3My.

Meta po0OOTH — BHU3HAUCHHS OKPEMHX Ta KOMOi-
HOBaHMX e(EeKTiB BBEJACHHSA SAPOBMICHUX KIITHH
KOp/ZIOBOI KpOBI Ta i1HBEpCii CBITIIOBOTO PEXUMY Ha
CTaH ePUTPOIUTIB KPOBI MOJIOANX 1 CTAPHUX LIYPIB.

ExcriepuMeHTH MPOBOAMIM BiAMOBITHO O BHMOT
Komitery 3 Oloetnku IHCTHTYTY mpobiem kpiobio-
norii 1 kpiomeauunau HAH VYkpainu. PobGory Bu-
KOHYBalld Ha Moyomux (6—7 micsamiB) i crapux (18—
20 wmicsmiB) caMIsiX OLTUX OE3MOPOAHUX HIYPIB, SIKUX
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Recently, cryopreserved components of cord blood
and stem cells have been widely used in clinical
practice. Due to the peculiarities of life and professional
activity (night shifts, transcontinental flights, efc.),
modern people are more often exposed to the shift of
light-dark cycle (SLDC) (circadian desynchronosis).
It is known that prolonged desynchronization bet-
ween endo- and exogenous circadian rhythms contri-
butes to the development of functional disorders
in organism, especially during ageing [3]. We have
suggested that an injection of cryopreserved cord
blood nucleated cells (CBNCs), due to a high level
of preservation of their functional completeness [1]
and unique properties, can cancel a negative effect of
the shift of light-dark cycle. The state of highly
specialized blood cells, in particular erythrocytes, is
an informative diagnostic and prognostic index of the
level of adaptive responses of an organism.

The research aim was to determine the single and
combined effects of injection of cryopreserved cord
blood nucleated cells and shift of light-dark cycle
on the state of erythrocytes of young and aged rats.

All the experiments were performed in comp-
liance with the requirements of the Bioethics Committee
of the Institute for Problems of Cryobiology and Cryo-
medicine of the National Academy of Sciences of Uk-
raine. They were performed in young (6—7-month—old)
and aged (18-20-month—old) male outbred rats kept
prior to the experiment under animals’ house condi-

tions with natural light and a standard diet ad libitum.
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70 TIOYaTKy CKCICPUMCHTY YTPHUMYBAaJd B yMOBax
BiBapil0 3a MPHUPOTHOTO CBITIOBOTO PEXKHMYy Ta Ha
cTannaptHoMy patioHi ad [libitum. 3niicaroBamu [CP
HUISXOM OJTHOPA30BOTO 301UTBIICHHS TPUBAJIOCTI CBIT-
JI0BOTO Tepiony Ha 12 ronun (cBiTIOBHI mepion ckia-
naB 24 roqunu) [7]. 3a 7 ni6 mo moxpemoBanus ICP
mypaM BHYTpIIIHbOYEpeBHO BBoauian 1,0 mi kpio-
kxoHcepBoBaHoi cycrnensii IBK KK ntonunu B aytoso-
riugii mwiasmi [1], BMicT cToBOypoBux CD34"-kimiTHH
craHoBuB 2—4 X 105,

3a0ip KpoBI TPOBOAMIIM TICJIS JEKammiTarii TBa-
PUH OJHOYACHO JUIsl O10XIMIYHHX, MOPQOIOTTUHUX
Ta I1HIIUX JOCTIKCHb. TBapWH KOXXHOTO BIKY pPO3-
JUTAIIA Ha SKCTIEPUMEHTANBHI TPYIH (7 = 5 y KOXKHIH):
IHTaKTHUH KOHTpOJb; mypu 3 ICP; micast BBemeHHS
ABK KK i micna mopentoBanns ICP Ha Tii mome-
pennboro BeeaeHHs ABK KK (ABK KK + ICP).

Tpancdopmariito epuUTpOLUTIB OLIHIOBAIU METO-
JIOM BH3HA4YEHHs 1X PO3MOAUTY y TOMyJsuii 3a iHIeK-
coM cdepuunocTi (IC), sixkuil Ha migcTaBi MoJeINi 0CMO-
TUYHOTO TE€MOJI3y BH3HAYAINM 3 KPUBHX OCMOTHYHOI
kpuxkocti (OK) [6]. Kpusi OK orpumyBamu 3a moro-
MOTOI0 METOIy MAaJIOKyTOBOTO pO3CIIOBaHHS CBiTIa
Ha TIpUiIai, po3podiieHoMy B IHCTUTYTI mpoOiieM Kpio-
Oiosorii 1 kpiomenuuan HAH VYkpainu. Bupuanm
3aJIe)KHICTh THTCHCHBHOCTI PO3CIFOBaHHS CBIiTJIa CycC-
MIeH31€10 epUTPONHUTIB (Mg KyToM 90° y HampsMKy A0
Ma/Ial040T0 MPOMEHS) BiJl KUTBKOCTI KIITHH Yy Hil. J{is
Bu3HaueHHs piBHA OK epuTpouuTiB y BUMIpIOBAIbHY
€MHICTb, sika MicTuna 3,0 mn posuumny NaCl pisnoi
konnenrpanii (Big 0,15 mo 0,05 monw/n), momasanu
30 MKJ epuUTpoMacu, OTpUMAaHOi MicJs BiJICTOIOBaH-
Hi KpoBi Ta acmipamii mazmu. [loTiM BH3HauaNM
BIICOTOK 30€peKCHMX KIITHH. YCi JOCTIIKCHHS
npoBoaunu 3a Ttemmneparypu 20°C. 3wnadenns IC
BIATIOBIJIAJIM KPAaTHOCTI 30UTBIICHHS 00’€MYy EpHTPO-
UTa 32 yMOB #oro Tpancdopmarii y cdeporur. 3a
CHIBBIJTHOIICHHSM HOPMAallbHUX (JIMCKOLUTH) Ta 000-
POTHO i HEOOOPOTHO 3MiHEHUX (HOPM EPUTPOIHTIB [3]
pO3paxoByBad 1HTETpajbHI MOKA3HUKH — I1HICKCH
TpaHcopmanii epurpouutis [4]: Tpanchopmarii —
(OO + HAO) / A); obopotHoi Tpanchopmartii — (O / J);
HeobopoTHoi Tpancdopmariii — (HJL / /1); obopoTHOCTI —
(O / HA), ne O/ ta HI — 060poTHO i HEOOOPOTHO
JnehOopMOBaHi €pUTPOLIMTH BiAMOBIAHO, [| — aucko-
uutH (%) (Tabmuis).

Craructuuny oOpoOKy JaHUX MPOBOAMIH METOAOM
ANOVA 3 BUKOPUCTaHHSM IPOTPaMHOTO 3a0e3IeYeHHS
«Excel» («MicroSofty, CIIIA). Jlani npencraBieHo y
BHIVISIII CEPEIHE £ CTaHIapTHA MOXHOKa.

CriBBiIHOIIIEHHS BiJICOTKA TUCKOIIUTIB, IEPEXiTHIX
1 JereHepaTMBHUX KJITHH € BaXIJIMBUM ITOKa3HUKOM
TpaHcopmanii epurporuris [3]. HlineHicTs po3moai-
my eputpouuTiB 3a IC € cyTTEBOIO XapaKTEPUCTHKOIO
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The SLDC was performed by a single prolongation of
light period by 12 hours (light period was 24 hours)
[6]. A week before the SLDC simulation, the rats were
intraperitoneally injected with 1.0 ml of cryopreserved
suspension of human CBNCs in autologous plasma [1],
the content of CD34" stem cells was 2—4 x 10°.

Rat blood was sampled after animal decapitation
simultaneously for biochemical, morphological and
other studies. Animals of each age were divided into
the groups (n = 5 in each): intact control; rats with
SLDC; after CBNCs injection and SLDC simulation
with the previous injection of CBNCs (CBNCs* SLDC).

The erythrocyte transformation was evaluated by
the method of establishing their distribution in popu-
lation by the index of sphericity (IS), determined on
the basis of osmotic hemolysis model from the os-
motic fragility (OF) curves [2]. The OF curves were
obtained using the small-angle light scattering me-
thod with device developed at the Institute for
Problems of Cryobiology and Cryomedicine of the
National Academy of Sciences of Ukraine. There was
studied the dependence of light scattering intensity by
erythrocyte suspension (at an angle of 90° toward the
incident beam) on cell number in it. To determine the
level of erythrocyte OF, 30 pl of erythromass obtained
after blood sedimentation and plasma aspiration was ad-
ded to a measuring vessel containing 3.0 ml of NaCl
solution of different concentrations (from 0.15 to
0.05 mol/l). Then the percentage of stored cells was
determined. All the studies were performed at 20°C.
Values of the IS corresponded to the increase rate
of erythrocyte volume in case of its transformation
into spherocyte. According to the ratio of normal
(discocytes), reversibly and irreversibly changed forms
of erythrocytes [4], integral indices of erythrocyte
transformation ones was calculated [5]: the index of
transformations were calculated from (RD + ID)/Dc);
the index of reversible transformation was done using
(RD/Dc), the index of irreversible transformation was
counted as (ID/Dc), the index of reversibility was done
from (RD/ID), where RD — reversibly and ID — irre-
versibly deformed erythrocytes, Dc — discocytes (%)
(Table).

The data were statistically processed by ANOVA
using Excel software (MicroSoft, USA) and presented
as a mean = standard error.

The ratio of the percentage of discocytes, ‘transi-
tional’ and degenerative cells is an important index
of erythrocyte transformation [4]. The erythrocyte
distribution density by the IS is an momentous charac-
teristic of blood. The peak of erythrocyte distribution
by the IS in rats, according to our data, was 1.7, in
contrary to human erythrocytes, which was 1.48 [2].
There were calculated the following IS intervals:
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kpoBi. [Tik po3noziny epurporuTis kposi 3a IC y mypis
3riJHO 3 OTPUMaHUMH HaMHU JaHUMH JOpiBHIOE 1,7,
Ha BIAMIHY Bi EpUTPOLMTIB KpOBI JIOAWHH, SKHUN
cTaHoBuThH 1,48 [6]. Byno po3paxoBaHo HACTYTHI iHTEp-
Bamu IC: 1...1,05 — cdeponuru, 1,06...1,5 — ctomaro-
nutH, 1,5...2 — HopManbHi Ta 2,1...3 — cruIoNIeHi Auc-
KOLIUTH.

AHani3 OTpUMaHUX JaHUX I[oKa3aB (Tabmuus),
o0 y KPOBI KOHTPONBHUX CTapHX TBAPHH BiICOTOK
IFICKOITUTIB CIUIOMICHOI (POPMHU (BHCOKOPE3UCTEHTHUX )
OyB Maibke BIBIYI BHIIUM TOPIBHSHO 3 MOJIOJMMHU.
[Micnst BBenenns SIBK KK KibKicTh JHUCKOIUTIB Y
KpOBI IIypiB 000X BIKOBHX I'pyIT 3MEHIITyBaJlacs: y MO-
JIOJIMX — 33 PaXyHOK HOPMAJbHUX JHUCKOIIUTIB, y CTa-
pUX — YacTKa CIUIONMIEHUX JUCKOIUTIB TAKOXK 3HIIKY-
Bajacs (Maiike ynBiui). BilicoTok cTOMaTOIUTIB 3a IHX
YMOB TiJIBUIIYBaBCS Y MOJIOAUX TBApUH Maiike BIBi-
yi, y crapux — maibke B 16 pa3, yactka chepouuTiB
30iblIyBaacss TUIBKA y MoONoAuX TBapuH. Ha Tl
ICP y crapux TBapuH 3Ha4HO 3MEHIIyBaJlacsi 4acTKa
IMICKOLIUTIB SIK HOPMAJIBHHX, TaK i CIUIOMICHUX (Maii-
K€ Y YOTHUPHU pas3m), y MOJOIUX — BOHA HE 3MIHIOBa-
Jlacs; YacTka CTOMATOIMTIB y CTapuX IIypiB 3HaY-
HO TiJBHINyBajacs, y MOJOAUX — HE 3MIHIOBAJACH;
piBeHb C(hEpONUTIB TiJBHIYBAaBCS y KPOBI TBapHH
000X BIKOBUX Tpym. Y eKCIIEpUMEHTANbHIN TIpyTi,
KOJIM BHBYAIH e(peKTH momepenHroro BeeaeHHs SABK
KK 3a ymoB ICP, KiNbKIiCTh CIUIOIIEHHX AWUCKOILUTIB
y KpOBi cTapux IIypiB BiAHOBIIOBAJIAacsS JO KOHTPOJb-
HUX BEIUYMH, Y MOJIOAUX — OyAb-KHX 3MIH HE CIOC-
tepiranu. Ha i xomruiekcHoro BruuBy SIBK KK Ta
ICP Bim3Hayanu 3MEHIICHHS BiJICOTKA HOPMOIIUTIB
1 30UIBIICHHS YacTKH 3MiHEHHX (OpM Yy KpOBi TBa-
pUH 000X BIKOBHX IpyI (TaOIHIIS).

PiBerpr OK epHTpOIUTIB BU3HAYAIA 32 BEIHYH-
HOI0, IO JOPIBHIOE KOHIeHTpanii y po3umHi NaCl
(%), 3a saxoi BimOyBaeTbcs remomiz 50% KIIiTHH,
3aJICKUTh BiJ] CTPYKTYPHO-(YHKI[IOHAJIFHOTO CTaHy
MEeMOpaHH 1 CIy>KHTb OIHHM i3 KPHUTEpiiB OIHKH Ii
30epexenHs: y Monoaux TBapuH OK 3miHroBanacs
(3HMXKYBaJIacst) TUIBKH Ha TJIi CIIOIYYHOTO BILIHBY SIBK
KK rta ICP, y crapux — miaBuIIyBajacsa 3a yMOB OKpe-
moro BBy AABK KK ta ICP; 3a Bikom po30ixkHOC-
Tell He BUSABJICHO (TaOIHLI).

Bimomo, 1110 31aTHICTE EPUTPOLUTIB 10 TpaHCcHop-
Mallii Mae aJanTHBHE 3HAYCHHs 1 BU3HAYa€ ix (yHK-
[IOHAJILHY aKTHUBHICTh. Byllo BiA3HA4YeHO, IO 1HIEKCH
Tpanchopmanii i 06opoTHOT TpaHchopmarii (okpim
Monoaux mypiB 3a ymoB ICP) 3pocranu; iHgekc 000-
POTHOCTI €pUTPOIUTIB Pi3KO 301TBIIYBABCS Y MOJOIUX
nrypiB Ha T ICP — 3 (3,94 + 3,41) no (104,5 £ 59,1),
y crapux — Ha 111 ICP ta cnomyuynoro BBy SIBK
KK + ICP (tabnuus). CriiBBiHOIIEHHS KiUTBKOCTI AMC-
KOIIUTIB, TIepexigHux 000opoTHUX (cdepoinu, cromaro-
[IUTH, €XIHOIMTH, SIMKOBI) 1 IET€HEPATUBHUX HEOOOPOT-
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1...1.05 — spherocytes, 1.06...1.5 — stomatocytes,
1.5...2 —normal and 2.1...3 — flattened discocytes.

The analysis of the obtained data showed that in
the blood of control aged animals the percentage of
flattened discocytes (highly resistant) was almost twice
higher than in the intact control of young rats. After
the injection of CBNCs, the number of discocytes
in blood of rats of both age groups was decreased. In
the young group it was decreased due to normal disco-
cytes, in the aged one a part of flattened discocytes
was also reduced (almost twice). The percentage of
stomatocytes under these conditions was increased
almost twice in young animals, in aged ones it was
done almost in sixteen times, a part of spherocytes was
enhanced only in young animals. During the SLDC,
in the aged animals a part of discocytes both nor-
mal and flattened was significantly decreased (almost
in four times), in young animals it was not changed;
a part of stomatocytes in aged rats was significantly
increased, in young rats it was not changed, the level
of spherocytes was increased in animal blood of both
age groups. In the experimental group, when the effects
of previous injection of CBNCs under the SLDC were
studied, the number of flattened discocytes in the
blood of aged rats restored to the control values, in
the young ones no changes were observed. Under a
combined effect of the CBNCs and SLDC a decrease of
normocyte percentage and an increase of a part of the
changed forms in blood of animals of both age groups
were noted (Table).

The OF level of erythrocytes was determined by a
value equal to the concentration of NaCl solution (%),
at which 50% cell hemolysis occurred. The degree
of OF depended on structural and functional state of
membrane and served as one of the criteria for asses-
sing its preservation: in young animals the OF was
changed (decreased) only under a combined effect of
the CBNCs and SLDC; there were no differences in age
(Table).

It is known that the transformation ability of
erythrocytes is adaptive and determines their func-
tional activity. It has been noted that the transfor-
mation and reversible indices of erythrocytes (except
for young rats under the SLDC conditions) were
increased; the reversibility index was increased sharply
in young rats under the SLDC it was from (3.94 +
3.41) up to (104.5 + 59.1), in the aged rats it was done
under the SLDC and combined effect of CBNCs and
SLDC (Table). The ratio of the number of discocytes,
‘transitional’ reversible (spheroids, stomatocytes, echi-
nocytes) and degenerative irreversible (spherocytes,
schizocytes, poikilocytes) forms is the main index of
erythrocyte transformation [4], reflects the adaptive
capacity of cell membrane and is an integral index of
its restoration [7].
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CT1aH epuTpouuTiB KPOBI Monoaux i ctapux wypis (M + SE)
Erythrocytes state in blood of young and aged rats (M + SE)

EkcnepumeHTanbHi rpynu
MoKasHUKK Bik Experimental groups
Indices Age KoHTponb IuBepcia ABK KK ABK KK + InBepcia
Control SLDC CBNCs CBNCs + SLDC
Po3nopin eputpouuTiB 3a iHaekcom cdepuiHocTi, %
Erythrocyte distribution by index of sphericity, %
Monogpi 4,19 + 0,75 5,36 + 1,28 4,27 + 1,86 5,31 = 1,34
CnnoLueHi auckounTm Young
Flattened discocytes Crapi
10,4 + 2,64* 2,568 + 0,45*# 4,35 + 1,78* 9,0 + 4,61
Aged
Monoai 83,12 + 2,12 81,16 + 2,64 67,16 + 3,32* 74,89 + 0,47*
HopmanbHi auckountn Young
Normal discocytes Crapi
Aged 87,39 + 2,03 63,69 + 7,63*%7 68,96 + 0,92* 71,74 £ 1,57*
Mononi 86,52 + 2,32 86,52 1,36 71,43 = 5,03 80,74 + 6,18
NckounTn (3aranom) Young
Discocytes (totally) Crapi
Aged 97,62 + 0,72 66,27 + 7,08*# 73,32 £ 2,71* 78,04 + 0,35*
Monoai 12,6 + 2,33 12,71 + 0,66 27,87 + 5,28* 21,95 + 0,35*
CTtomarouutu Young
Stomatocytes Crapi
Aged 2,37 + 0,72* 32,63 + 6,63** 26,68 + 2,71* 18,21 + 6,17*
Monoai 0,08 + 0,07 0,76 = 0,7 0,69 + 0,4* o*
Cdpepountn Young
Spherocytes i
Crapi 0 1,09 + 0,46* o/ 1,04 £ 0,02%#
Aged
3miHeHi hopmu Mononi 12,7 + 2,32 13,47 + 1,36 28,27 + 5,31* 21,68 + 0,62*
(3aranom) Young
Distorted forms Crapi
(totally) Aged 2,37 0,72 33,61 + 0,72%7 26,68 + 2,71* 19,28 + 6,18*
OCMOTUYHA KPUXKICTb
Osmotic fragility
Monoai 0,48 + 0,03 0,46 + 0,01 0,5 + 0,01 0,36 + 0,01*
KonuenTpauia NaCl, % Young
Concentration of NaCl, % Crapi
0,45 + 0,01 0,561 + 0,01*# 0,48 +£ 0,01* 0,46 + 0,02
Aged
IHpekcu
Indices
Monoai 0,15 + 0,03 0,27 + 0,02* 0,41 + 0,1% 0,28 + 0,01*
Tpaxcdopmallii Young
Transformations Crapi
Aged 0,2 + 0,008 0,52 + 0,16*7 0,36 + 0,05* 0,24 + 0,09*
Monoai 0,15 + 0,03 0,18 + 0,02 0,41 + 0,09* 0,27 + 0,02*
060poTHOI TpaHcdopmaLii Young
Reversible transformation Crapi
Aged 0,2 + 0,008 0,562 + 0,16*7 0,36 + 0,05* 0,24 + 0,09*
Monoai 0,001 = 0,0 0,009 = 0,008 0,01 + 0,005* 0
Heo6opoTHoi TpaHcopmauii Young
Irreversible transformation Crapi
0 0,01 £ 0,006* 0 0,01 + 0,001*#
Aged
Monoai 3,94 + 3,41 104,5 + 59,1* 7,31 + 6,27 o*
O60poTHOCTI Young
Reversibility i
Crapi 0 33,72 + 7,55%7 0 17,4 + 5,59%#
Aged

MpUMITKN: pi3HWLSA CTaTMCTMYHO 3Havylla MOPIBHAHO 3 KOHTPOMBbHOK T[PyMow LWypiB BignoBigHoro Biky (*) Ta Monogumu Liy-
pamu (*), p < 0,05.
Note: difference was statistically significant compared with the controls of rats of certain age (*) and young rats (*), p < 0.05.

Thus, erythrocyte distribution by the IS was
characterized with both single and combined effects
of CBNCs and SLDC to a significant decrease in the
number of discocytes (especially normocytes in blood

HUX (CEepOIHTH, IU30IHUTH, TIOWKLTIONUTH) (GopM — Oc-
HOBHMI TIOKa3HHK TpaHchopmarii epurpormtie [3], 1o
BijIoOpakae aJanTHBHI MOMJIMBOCTI KIITHHHOI MeMmOpa-
HU Ta € IHTerpaJbHUM MMOKa3HUKOM il BITHOBJIEHHS [S].
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TakuM yuHOM, po3mnoxain epurporuTiBe 3a IC xa-
pakTepu3yBaBcs 32 YMOB SIK OKPEMOTO, TaK 1 KOMOiHO-
BaHoro BuuBy SIBK KK ta ICP icroTHHM 3MeHmIeH-
HSIM KUTBKOCTI JAMCKOIUTIB (0COOIMBO HOPMOIHTIB y
KpOBI cTapux IIypiB) 1 30UIBIICHHAM 3MiHEHHUX (OPM
y 000X BIKOBHX IpyIax, TOOTO T€TEpPOre¢HHICTh MOIy-
TSI epUTPOLUTIB 3pocTana. Ale TonepeHe BBEICH-
Hsa SIBK KK cnpusiio BiJHOBJIEHHIO KiIBKOCTI CILIO-
LIEHUX (BHCOKO PE3MCTEHTHHUX) €PUTPOLUTIB y KpOBI
CTapuX WIypiB 10 KOHTPOJBHOTO piBHA. [lopiBHSAHO
3 KOHTpOJIEM BiAMOBiHOTO BiKy 3HMkeHHs OK eput-
POLIMTIB BiJI3HAYadX Yy MOJIOJMX TBapuWH 3a YMOB
noegHanoro BrumBy SIBK KK i ICP, migBumenHs — y
CTapuX 3a YMOB OKPEMOTO BIUIMBY; 3a BIKOM pO30iXk-
HOcTell BusBIEeHO He Oymo. [Hmexcm Tpancdopmaii,
obopoTHOi Ta HeobopoTHOI TpaHchopmarii epuTpo-
LUTIB MiABMIIYBAIUCS y BCIX Ipylax, HaiOingblie —
iHAeKc obopoTHocTi (0cobmuBo Ha Ti ICP).

Aemop eucnoeuoe noosky K. 0. H, Cm. HayK. Cnigpo-
oimnuxoei O. B. luny ma mon. nayk. cnigpoOmHuxosi

. I Jlyyenky.
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of aged rats) and an increase in reversible forms
in both age groups, herewith a heterogeneity of
erythrocyte population was raised. However, the pre-
vious injection of CBNCs contributed to restoration
of the number of flattened (highly resistant) erythro-
cytes to the control level in the blood of old rats.
Reduction of erythrocyte OF was observed in young
animals under the combined effect of CBNCs and
SLDC if compared with the control of certain age.
The increase was reveled in aged animals under the
single effect of CBNCs and SLDC; there were no
differences in age. Indices of transformation, reversible
and irreversible transformation of erythrocytes were
increased in all the groups, the most remarkable rise
was for the reversibility index, especially under the
SLDC effect.

The author expresses her gratitude to Dr. O.V. Shilo,
PhD, senior research fellow and D.G. Lutsenko, junior
research fellow.

References

1. Babiichuk LO, Grischenko VI, Gurina TM, et al., inventors; Insti-
tute for Problems of Cryobiology and Cryomedicine, assignee.
[Cryochamber for experimental cooling of laboratory animals].
Patent of Ukraine N 92227. 11.10.2010. Ukrainian.

2. Gordiyenko Ol, Gordiyenko YE, Makedonska VO. Estimation of
erythrocyte population state by the spherical index distribution.
Bioelectro-chemistry. 2004; 62(2): 119-22.

3. Gubin DG. [Molecular mechanisms of circadian rhythms and
princi-ples of desynchronosis development]. Uspekhi Fizio-
logicheskikh Nauk. 2013; 44(4): 65-87. Russian.

4. Kozinets Gl. [Cells of blood and bone marrow]. Moscow: MIA;
2004. 203 p.

5. Medvedev IN, Parahnevich AV. [Microrheology properties of
erythrocytes in newborn piglets with acute at birth hypoxia.]
International Bulletin of Veterinary Medicine. 2014; (1): 41-7.
Russian.

6. Sudo A, Miki K. Circadian rhythm of catecholamine excretion in
rats after phase shift of light-dark cycle. Industrial Health. 1995;
33(2): 57-66.

7. Suprun EN, Suprun SV, Guseva OE, et al. [Features of transfor-
mation of red blood cells in children with bronchial asthma].
Meditsinskaya Immunologiya. 2017; 19(6): 797—802. Russian.

369




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Uncoated FOGRA29 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 1200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages false
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 1200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /RUS <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


