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Age-Separated RBCs Show Changes in Oxygen Carrying Capacity and Rigidity
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KoH1ieHTpaTn epuTpoLuTIB, OTPUMAHUX BiJ| 30POBHX JIO-
HODIB, MpeJcTaBiIeH KITHHAMK pi3Horo Biky (0120 ni0),
CIIIBBIJIHOIICHHS SIKMX Y KPOBI MOKE 3MIHIOBATUCS 3QJICXKHO
BiJl BIKy Ta crari AoHOpa. Y Tporeci 30epiraHHs crapi Kii-
TUHHU OUIBIIOI MIPOIO MiAMAIOTHCS MOUIKOIKCHHIO, HIK
MoJiozi. Po3Mip cTapux epUTPOLMTIB BHACTIIOK BTPaTH
KJTITHHHOT MeMOpaHH Ta BOJIM CTa€ MEHIIMM, HK MOJIOJHX.
VY BUMNAAKY MiJBUILEHHS BHYTPIIIHBOKJIITHHHOT KOHIIEHT-
panii reMorIo0iHy 3MIHIOIOTBCSI KUCIOPOA-TPAHCIIOPTHA
(yHKILisl, OCMOTHYHA KPUXKICTh, PUTIHICTD TOILO.

KoHIleHTpaTn epuTpOLUTIB TPHOX 3A0POBHX JIOHOPIB
Oynu po3minieHi y rpaienTi mribHOCTI Percoll Ta BimiOpani
3a (paxuissMu: Mostofl (MEHII IiybHI) Ta crapi (OibII
winbHi). Knituam 306epiramucs npotsirom 42 ni6 npu 4°C.
KoxHi 7 ni0 BU3HAuanu AMHAMIKY 3MiH 1HICKCIB CPUTPO-
LUTIB, PIBEHb T€MOIIi3y, HACUYCHHS KHUCHEM, OCMOTHYHY
KPHXKICTb, 31aTHICTh 10 AehOopMallil, PUTiIHICTb Ta SKCTEp-
Hawizanio docharuauicupruty. BB TpuBanocti 30epi-
TaHHsI Ha SIKICTh EPUTPOLIMTIB OLIIHIOBAIM 32 JIOTIOMOTOIO
noBTopHOrO anamsy mucnepciiit ANOVA (p < 0,05).

MoJtofii epUTPOIIUTH TCIs PO3ALICHHS MOKa3alu 3Ha-
Yylie BUIIUA cepeaHii KOPITy CKy/ISPHHi 06’em (CKO) i
HIDKYY CEPE/IHIO KOHLICHTPALLIIO KOPITYCKY/IAPHOIrO IeMOIIIo-
OiHy (CKKF) MOPIBHSIHO 3 KOHTPOJbHUMH KJIITHHAMHU Y
KOHIIEHTpaTi i crapumu epurpouutamu (p < 0,001) micus
42-n0060Boro 30epirants. Crapi epUTPOLIUTH MaJIH 3HATYIIEC
cropirte 360ubieHHss CKO Ta 3Hauymie 3menmends CKKIT
(p <0,001).

Amnaiiz 30epiraHHs MoKa3aB 3HaUYyIlle MEHIIY 3/IaTHICTh
JI0 TIEPEHOCY KHCHIO CTapMX €PUTPOIMTIB MOPIBHIHO 3
koHTpoasHUMHU (p = 0,002) Ta Monogumu (p < 0,001)
€PHUTPOLIMTAMH, aJIe IIBUIKICTh 3MiH Oy1a OJIHAKOBOIO B 000X
CyOTIOITYJISLISIX.

I[e(popMOBaHiCTL OCMOTHYHA KpI/IXKiCTb i CKCTepHA-
Jti3arris ¢)oc¢)aTH}1anepHHy MOJIOINX 1 crapux epm*pouymB
HC BIIPI3HSUINCS BIJ KOHTPONBHHX KITITHH, TOLI 5K LIBH-
KICTb 3MIH PHTIJJHOCTI 1 OCMOTHYHOT KPUXKOCTI OyJ1a 3HAYHO
BHUIIOI0 B 000X CYOMOMYJIAIIsIX SPUTPOIUTIB. Y Mporieci
30epiraHHst MOJIOJl KITITHHN MaJIK OLIbII HU3bKY PUTIIHICTB,
HiK Hecernaposati (p = 0,003) Ta crapi (p = 0,0014), ane na-
HHH MMOKa3HUK 3MIHIOBABCsI CKOpIIIE y TPOIeci 30epiranHs
(p = 0,003), six it ocmoTnuHa KpuxkicThb (p < 0,001). PiBennb
reMOJTI3y Y CyOTOMYJIISIIisAX CTAPUX CPUTPOLIUTIB OyB 3HATYIIIC
BuiM (p = 0,048) i mBuame 3pocras (p = 0,009 nopiBHIHO
3 MOJIOZIMMH, TIPOTe OOM/BI MOMYJIALIT Maji BUIMH PiBEHb
reMoJTi3y, HiXk HecenapoaHi kinituau (p < 0,001).

TakuM YMHOM, BiIMIHHOCTI SIKICHHUX IOKA3HHUKIB MO-
JIOJIUX Ta CTapUX CyONOMJSIiH epuTpOlMTIB Ticis 42-10-
60BOrO 30epiraHHs CBIiAYATh PO 3HAYHUH BHECOK Y MOIIKO-
JKEHHSI KOHIICHTPATIB KPOBI, SIKi MalOTh OUIbII BUCOKHI
BMICT CTapuX KJIITHH.
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Red cell concentrates (RCCs) received from healthy
blood donors contain an age spectrum of cells (from
0 to 120 days old) that can vary depending on donor’s
age and sex. Older cells may contribute to the red blood
cells (RBCs) storage lesion to a greater extent than youn-
ger cells. Due to progressive loss of cell membrane and
water with age, older RBCs become smaller than younger
RBCs and their intracellular hemoglobin concentration
is higher, resulting in changes in RBC characteristics
such as oxygen carrying capacity, osmotic fragility, rigidity,
and others.

RCCs from three healthy donors were separated with
Percoll density gradients into less dense (young) and
dense (old) RBCs and stored for 42 days at 4°C. In
vitro quality was assessed weekly to monitor changes in
RBC indices, hemolysis, oxygen saturation, osmotic
fragility, deformability, rigidity and phosphatidylserine
externalization (Annexin V). Repeated measures analysis
of variance (ANOVA) was used to determine the influence
of storage duration. Significant difference was defined as
p <0.05.

Young RBCs after Percoll separation showed signifi-
cantly higher mean corpuscular volume (MCV) and lower
mean corpuscular hemoglobin concentration (MCHC)
compared to both control cells (parent RCCs) and old
RBCs (p<0.001) throughout the 42-day storage. Old RBCs
had a significantly faster increase in MCV and decrease
of MCHC comparatively (p < 0.001).

Analysis of the storage effect showed significantly re-
duced oxygen carrying capacity in old RBCs compared
to the control (p = 0.002) and young RBCs (p < 0.001)
throughout storage, but the rate of changes were the same
for both subpopulations.

Deformability, osmotic fragility and phosphatidylse-
rine externalization of young and old RBCs did not dif-
fer from the control cells, while the rate of the change in
rigidity and osmotic fragility were significantly higher in
both RBC subpopulations. Young RBCs showed lower
rigidity than control (p = 0.003) and old ones (p = 0.0014),
but a higher rate of change for both rigidity (p = 0.003) and
osmotic fragility (p <0.001).

Hemolysis in the old RBC subpopulation was signi-
ficantly higher (p = 0.048) and increased rapidly (p = 0.009)
in comparison with the young cells during storage. How-
ever, both the separated RBC subpopulations had a higher
percent of hemolysis compared to control cells during the
storage (p < 0.001).

Therefore, the differences in the quality parameters of
the young and old RBC subpopulations during 42 days of
storage suggest increased contribution to the storage le-
sion in blood samples containing a higher ratio of old RBCs.
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