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Abstract

The aim of this work is to investigate the osmotic dilatation of human erythrocytes with various hypercholesterolemias.
stress resistance It is the ability of the cell membrane to maintain its shape under various turgor conditions and to resist
hemolysis. Cholesterol level increase erythrocyte membrane lipids the composition changes, that with together osmotic

stability reduce possible.
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1. Introduction

Historically, blood was divided into four main groups, but
today, more than 300 antigenic determinants have been
identified on the erythrocyte membrane, grouped into 36
systems [3]. Despite this, the ABO and Rh (Rh ) systems are
still considered the most important systems in practical
medicine [ 1.2 ].

Osmotic resistance (OR) of erythrocytes is the ability of the
cell membrane to maintain its shape and resist hemolysis
under various turgor conditions. Cholesterol level increase
erythrocyte membrane lipids the composition changes, that
with together osmotic stability reduce possible. Osmotic
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resistance assessment erythrocytes membrane stability,
KAS effect and lipid peroxidation level with directly is
related. The refore different level hypercholesterolemia of
patients OR changes in erythrocytes study clinical and
pathophysiological importance has.

2. Methods

The study found that 50—60- year-olds from inspection past
individuals participation reached. General cholesterol to the
amount see the subjects were divided into 4 groups. divided
into: control, light,

medium and heavy hypercholesterolemia. Erythrocytes
osmotic resistance standard using hypotonic NaCl solutions
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(0.50-0.20%)  Hemolysis detected. level
spectrophotometric in a way evaluated. Results M+m in
appearance expressed, statistical reliability Student t- test
using was determined. Research for thirty-two males from
patients taken blood erythrocytes received.

was
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3. Results and Discussion

Erythrocytes separated cholesterol level according to
control in the group in patients’ general cholesterol amount
3.8 £ 0.1 mmol/ 1 did.

Table 1.

Total blood cholesterol levels by group

n General cholesterol
Groups
(mmol /1)
Control 8 3.8+0.1
Light hypercholesterolemia 8 545+03
Medium degree 8 7.01 £0.4
Heavy degree 8 >7.6

Light hypercholesterolemia in the group start hemolysis
decreased and MCF value a little decreased, this membrane

hardness a little increased show.

m Total cholesterol (mmol/l) m

8
7
6 5.45
5
3.8
4
3
2
1
0
Control Light

7.6
7.01

Medium degree Heavy degre

hypercholesterolemia

Pic-1. General cholesterol (mmol/l) level according to groups spread

This is the case out of the norm high lipid content initial
compensation with is explained. Medium degree MCF

The Am. J. Med. Sci. Pharm. Res. 2026

value in hypercholesterolemia noticeable increased, this
erythrocyte osmotic to stress relatively sensitivity indicates
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Table 2

Osmotic resistance of erythrocytes in blood with various hypercholesterolemias

General Elementary Complete | MCF )
] ) Osmotic
Groups cholesterol ( | hemolysis hemolysis | (Hso, resistance
mmol /1) NaCl (%) NaCl (%) %)
04+ I
Control 38+£0.1  |05£002 |029+003 v
0.03 moderation
Light 029+ 035+ :
545+0.3 0.43 +£0.02%* d
hypercholesterolemia 0.02* 0.01* f increase
. 0.44 + 0.29 + 0.37 £ | Noticeable
Medium degree 7.01+0.4 0,025 0.03%* 0.03%% | 1
035+ 0.40 £
Heavy degree >7.6 0.5 +0.04* 0.01* 0.00+ | decreased
Notes:

*p < 0.05, **p < 0.01 — control with noticeable difference

. 1 increased — osmotic resistance out of the norm high.

. | decreased — osmotic stability decreased.

Heavy hypercholesterolemia in the group complete
hemolysis increase and osmotic resistance decrease
membrane structure serious broken shows. With this
together, high cholesterol erythrocyte lipid peroxidation in
the membrane and under the influence of KAS increased to
be possible.Received to the information based on, light and
middle level in hypercholesterolemia erythrocytes osmotic

resistance increased This situation was observed. Hemolysis
beginning and complete hemolysis for necessary of the
NaCl concentration decrease with Especially in the middle
level Hso (MCF) index in hypercholesterolemia reliable at
the level decrease erythrocyte membrane stability high that
showed.

H Initial hemolysis NaCl (%) =

0.52 0.5
0.5

0.48

0.46

0.44 0.43
0.42

0.4 l
0.38

Control

Light hypercholesterolemia

0.5

0.44

Medium degree Heavy degre

Pic-2. Initial hemolysis NaCl (%)
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Erythrocyte membrane main structural from parts one was
cholesterol his/her mechanic and osmotic features
Cholesterol normative or a little increased amount
membrane liquid reducing the number of erythrocytes
osmotic to the effects endurance increases. However,
cholesterol too much outside increase membrane elasticity
reducing the number of erythrocytes hemolysis tendency
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strengthens. Light and middle level in hypercholesterolemia
erythrocytes osmotic resistance reliable at the level
increases. Average level hypercholesterolemia erythrocyte
membrane for the highest stability status with is
characterized by. Severe in hypercholesterolemia
erythrocyte membrane structural violation as a result

osmotic resistance decreases.

B Complete hemolysis NaCl (%) ™

0.4
0.29 0.29

0.3

0.2

0.1

0

Control Light

hypercholesterolemia

0.35
0.29 I

Medium degree Heavy degre

Pic-3. Complete hemolysis NaCl (%)

Heavy in hypercholesterolemia and reverse situation record
was: hemolysis at higher NaCl concentration started and
Hs, indicator increased.

This is an erythrocyte. membrane structural disorder, lipids
ratio change and cell deformation increase with explained.

Cholesterol amount increase erythrocyte membrane
osmotic stability noticeable at the level changes. Light and
middle hypercholesterolemia elementary in stages
membrane a little hardened to be possible, but difficult at
the level membrane elasticity decreases and hemolysis

accelerates.

B MCF (Hso, %) W

0.41 0.4 0.4
0.4
0.39
0.38 0.37
0.37
0.36 0.35
0.35
0.34
0.33
0.32
Control Light hypercholesterolemia Medium degree Heavy degre

Pic-4. MCF( H50,%)

This results hypercholesterolemia with related erythrocyte
deformation, membrane injury and blood microcirculation
violation of shows. Results SOD, Catalase and Glutathione
such as antioxidant indicators with bound, erythrocytes
oxidizing to stress sensitivity increases. Erythrocytes
osmotic resistance cholesterol to the level related.
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4. Conclusion

Light and middle hypercholesterolemia initial compensator
to mechanisms has if, heavy hypercholesterolemia
membrane stability reduces. These results erythrocytes

deformation, oxidative stress and lipid peroxidation
processes with related. Osmotic resistance price
11
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hypercholesterolemia pathogenesis determination and
erythrocytes function in evaluation important indicator is
considered.
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