JIKB

YIK 612.111.6:616-092.4/.9

L. Aladashvili, M. Arabuli, N. Tchlikadze
Tbilisi State Medical University

Age-related Changes of Diameter and Deformability

of Red Blood Cells

Introduction. The diameter and deformability of red
blood cells (RBCs) play a very important role in the
maintenance of normal blood flow in the microcirculation
[3, 4]. Aspects of RBCs deformability have become
increasingly important in various clinical situations [2,
7]. However, the precise molecular mechanism of the
regulation of RBCs deformability, and, in particular, the
mechanism responsible for changes in the membrane
properties associated with its elasticity remains to be
solved. RBCs deformability has been described based on
three physical properties: membrane viscoelastic properties,
the internal viscosity and the surface area-to-volume ratio
[1, 5]. Viscoelastic properties of the membrane, as we
know, depend greatly on the membrane phospholipids
(saturated/non-saturated) and the cholesterol consistence.
The change of the concentration of the cholesterol and
the saturated lipid acids or the rusty modification of
unsaturated phospholipids (oxidation stress) causes the
decrease of the deformability of the membrane. The internal
viscosity of RBCs depends on the cells’ volume and
property of hemoglobin. Changing of corpuscular hemoglobin
concentration in cases of thalassemias (light globin chains),
increasing flexibility of hemoglobin (sickle-cell anemia)
induces changes of internal viscosity of RBCs. The
membrane properties and thus the deformability of RBCs
are largely detailed and considerable information is available
regarding the skeleton composition, ultrastructures, protein-
to-protein interactions, membrane anchorage, and molecular
defects [5].

Nevertheless, such information has not been examined
in relation to the overall physiological functions of RBCs
such as deformability and cells’ volume. The changes of
the volume, diameter of erythrocytes should be caused
by the abolishment of the osmotic pressure between
intra- and extracellular spaces, connected to the membrane
ionic channels dysfunction. Along with the changes of
the volume of the cells, the hemoglobin concentration in
erythrocytes changes, which itself causes the decrease
of its internal viscosity and the deformability of the
membrane.
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The purpose of the research was to study the age-
related changes of diameter and deformability of RBCs
in practically healthy volunteers.

Materials and research methods. Morphological and
biophysical parameters (diameter, deformability) of RBCs
were studied in 50 practically healthy men — volunteers.
They were divided into two age groups: adults (22-30
years old, 25), and old people (75-89 years old, 25).

For a morphological research were made smears, which
were dyed by Sudan Black according to the method of
J. F. A. McManus. Diameter of erythrocytes was measured
with the ocular micrometer.

The deformability of erythrocytes was determined with
the help of the computer filter-photometer method. The
time of the diffusion on the filter paper was determined
for this pattern.

Statistic processing of obtained results was conducted
according to the program SPSS, version 11.0. Student’s t-test
was used for analysis of differences between means and a
change with a p <0.05 was considered statistically significant.

Results. Table 1 shows the indices of the RBCs’ diameter
of the young and old people. As it is shown, the tendency
of the increase in the diameter of the RBCs is seen in
aged people, this indicates that the volume of erythrocytes
is increased in old people.

Table 1
Diameter of RBCs in adults and old people
Group D (pm) D
Adults (22-30 years old) 5.8+0.3 0.01
<0.
Old people (75-89 years old) 6.6+0.3

Table 2 shows the results of the research of erythrocytes’
deformability.

Table 2
Deformability of RBCs in adults and old people
Grou Deformability
P (percentage% ?) p
Adults (22-30 years old) 42+0.2
01d people (75-89 years old) 33403 <001




OpurinanbHi KOCTiKeHH

The results of the table show that the number of the Conclusions. The excessive number of large-sized
RBCs that passed the filter paper per time unit in old matured (aged) erythrocytes is revealed in the blood of
people is statistically significantly low compared to the old people. Different rheological characteristics of RBCs
young people. in various aged volunteers have as a result the aged-related

Pathways, which affects properties regulating RBCs  cardiovascular diseases.
deformability and finally leads to the removal of old cells
from the circulation by macrophages on a spleen level
are described in the literature [6].
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The goal of the research was to study the age-related changes of diameter and deformability of RBCs in practically
healthy volunteers. Morphological, biophysical and biochemical parameters of RBCs were studied in 50 practically
healthy men (divided in two age groups: adults (22-30 years old), and old people (75-89 years old)). It was concluded
that excess number of large-sized matured (aged) erythrocytes is revealed in the blood of old people. RBC ageing
is closely related to a progressive decrease in ADP/ATP ratio, which provides disorders of osmotic balance, cells’
swelling, activating signal transduction system, which affects properties regulating RBC deformability and finally
leads to the removal of old cells from the circulation by macrophages at spleen level. Received results show different
rheological characteristics of RBCs in various aged volunteers.
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BikoBi oco0smmBocTi niamerpa Ta 1epopmMadebHOCTI ePUTPOLUTIB
JI. Anapamsiii, M. ApaoyJi, H. YUaikanse

BuBueHO BikoBi 0cOOMMBOCTI JeopMadebHOCTI epUTPOIUTIB Y 0ci0 pi3HOTO BiKY. [IpoBeneHo mocimimpKeHHs
Mopdooriuaux, 6ioizuyHuX Ta OIOXIMIYHHX MapaMeTpiB epUTPOLUUTIB Y 50 MPaKTHYHO 370POBHX BOJIOHTEPIB
[ABi BikoBi Ipymu: Mool Jitonu (2230 pokiB), Jroau moxuinoro Biky (75—89 pokiB)]. V niTHIX Jronel BUSBICHO
HAJIJTMIIIOK BEJIUKUX (3PUINX) EPUTPOLIUTIB, 1110 3yMOBJICHO 3MEHIIICHHM criBBiHOMICHHS A J[D/AT®, nopyiieHHsIM
OCMOTHUYHOT0 OaJIaHCy, 30UIbIIICHHIM 00’ €My KIIITHH, aKTHBAIIIEF0 CUTHAIIBHUX CUCTEM, 1110 OePyTh Y4acTh Y PEryJito-
BaHHI Jie(hopMaldeIbHOCTI EPUTPOLIUTIB. YCe 11e CIPHUs€ BUBEIACHHIO CTAPUX EPUTPOIUTIB 13 UPKYJISILIIHHOTO pyciia
3a JIOMIOMOTOI0 Makpodaris cene3inku. OTpuMaHi pe3yIbTaTh CBIIYaTh PO BiAMIHHOCTI PEOJIONTUHIX XapaKTEPUCTUK
EPUTPOLIUTIB Y 0Ci0 Pi3HOTO BIKY.

KurouoBi ciioBa: eputporutu, 1eGopmMadebHICTh, BIKOBI 0COOIMBOCTI.
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