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STUDY OF THE EFFECT OF IMMOBILIZATION STRESS
ON ERYTHROCYTE MEMBRANES

This article discusses the effect of acute and chronic immobilization stress on erythrocyte mem-
branes. The intensive development of science and technology has brought into human life, along with
positive phenomena, a number of unfavorable factors: hypodynamia, excessive nervous, physical exer-
tion, professional and household stresses. Among them, hypodynamia is a lifestyle characterized by a
decrease in motor activity, which negatively affects human health. This is a common situation nowadays.
Hypodynamia leads to metabolic and energy disorders in the body, cardiovascular diseases, diseases of
the gastrointestinal tract, overweight, early aging, a decrease in the body’s ability to resist various dis-
eases, changes in the general condition of the body, etc. Such a stressful effect is observed at the cellular
and molecular level. As stress increases, metabolic disorders appear, activation of free radical oxidation
leads to disruption of the main: barrier, receptor, catalytic functions of biological membranes. As a result,
it leads the human body to various pathological conditions. Currently, more attention is being paid to an
integrated approach to the treatment and prevention of diseases. This article discusses the effect of acute
and chronic immobilization stress on erythrocyte membranes. As a result of the research, it was found
that the effect of immobilization stress leads to a decrease in the osmotic and peroxide resistance of
erythrocytes and an increase in the hemoglobin yield. The use of vitamin E reduces the damaging effect
of both acute and chronic immobilization stress. Consequently, antioxidants can protect the body from
the damaging effects of stress factors.

Key words: erythrocyte membrane, acute and chronic immobilization stress, hemolysis, vitamin E.
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DpUTpOLUUT MemOpaHaAapbiHa
MMMOOMAM3ALIMS CTPECiHIH, dcepiH 3epTTey

ByA MakaAaaa 3pUTPOLIMT MeMBpaHaAapbiHa KEAEA XKOHE CO3bIAMAAbI UMMOBMAM3ALINS CTPECIHIH,
acepi KapacTblpblAFaH. FbIAbIM MEH TEeXHWMKaHbIH KapbllTan Aamybl aAam3aT TipWiAiriHe >XaFbIMAbI
KYObIAbICTapMeH Oipre 6ipkarap KOoAaicbi3 (hakTOPAAPAbI, SIFHU TMMNOAMHAMMS, LLIEKTEH TbIC XKYMKE,
(PU3MKaAABIK, XKYKTEMEAEPAI, KOCIBU XOHE TYPMbICTbIK, Kyr3eAicTepai eHrizai. OcblAapAblH ilWiHAE
FMNOAMHAMMS KMMbIA OEACEHAIAIMIHIH TOMEHAEYIMEH CMMaTTaAaTblH, aAaM AEHCayAbiFblHA Kepi
acep eTeTiH eMip caATbl 60AbIN TabblAaabl. ByA Kasipri kesae KeH TapaaraH Xaraan. [MnoamMHamms
OPraHM3MAEri 3aT >KOHE B3HEPrusi aAMacyAblH Oy3bIAybliHA, >KYPEK-TaMblp aypyAapblHa, acKasaH-
iLleK >XOAAQPbIHbIH aypyAapbliHa, apTbiK, CAaAMaKKa, epTe KapTaloFa, OpraHM3MHIH 8pTYPAI aypyAapra
KapcCbl Typy KabGiAeTiHIH TeMeHAeyiHe, OpraHM3MHIH, >KaAMbl KYMiHiH e3repyiHe >XoHe T.6. oKeAeai.
MyHaait cTpecc acepi KAETKaAbIK, XOHE MOAEKYAAAbIK, AeHrenae 6ankaraabl. CTpecc apTkaH caibiH
METaboAM3MAIK aybITKyAapAbl TYAbIPpaabl, 60C PaAMKAAAAPAbIH TOTbIFYbIHbIH aKTUBTEHYI GBUOAOTUSIABIK,
MeMOpaHaAapAbIH, HEri3ri: TOCKaYbIAAbBIK, PELENTOPAbIK, KaTaAUMTUKAAbIK, KbI3METTEPiHIH, Oy3blAybIHa
oKeAeal. HaTuxkeciHAe apTYPAI NAaTOAOTMSAABIK, XKaF AaiAap nanaa 6oaaabl. Kasipri yakbitta aypyAapAbl
EeMAEY MEH aAAbIH aAYAbIH KelleHAT TaciAiHe Kebipek keHiA 6eAiHyae. ByA Makarasa spUTPOLMTTEPAIH
MemMOpaHaAapblHa XXEAEA >KOHE CO3bIAMaAbl MMMOOMAMBALMSABIK, CTPECCTIH aCcepi KapacTbIpblAaAbl.
3epTrey HOTUXKECIHAE WUMMOOMAM3ALMSABIK, CTPECCTIH 3PUTPOLUTTEPAIH OCMOCTbIK, >KOHE aCKblH
TOTBIKTbIK, TO3IMAIAINIH TOMEHAETETIHI >K8He reMOrAOOMHHIH 6ocan LWbIFYbIH >KOFapblAATaTbIHbI
aHbIKTaAAbI. E BUTAMMHIH KOAAQHY XKEAEA XKOHE CO3bIAMAAbl MMMOOUAMBALMSIABIK, CTPECCTIH 3USHAbI
acepiH TeMeHaeTeal. COHAbIKTAH aHTMOKCUMAQHTTAp OpraHM3MAiI CTpecc hakTOpPAapbIHbIH 3USIHADI
acepiHeH KOpFai aAaAbl.

TyiiiH ce3aep: 3pUTPOLUT MEMOPAHACDI, KEAEA XXOHE CO3bIAMAAbI UMMOOMAM3ALMSABIK, CTPECC,
remMoAmns, E-ButamuHi.

156 © 2023 Al-Farabi Kazakh National University


https://doi.org/10.26577/eb.2023.v95.i2.015
https://orcid.org/0000-0002-7450-2746
https://orcid.org/0000-0002-6833-1178
https://orcid.org/0000-0002-5204-4748
https://orcid.org/0000-0003-3008-4797
mailto:murzakhmetova.mayra@kaznu.kz

G.T. Zhamanbayeva et al.

I.T. Xaman6aesa, H.1. Xanapkyaosa, b.A. Ycun6ek, M.K. Myp3saxmetoBa*

Kasaxckuit HaumMOHaAbHbIN YHUBEpPCUTET UM. aab-Dapabu, KasaxcraH, r. AAmatbl
*e-mail: murzakhmetova.mayra@kaznu.kz

N3yyeHne BAMSIHUS MMMOOMAM3ALIMOHHOIO CTpecca
Ha MeMOpaHbl 3PUTPOLIUTOB

MHTeHCMBHOE pa3BUTHE HayKM U TEXHMKM BHECAO B XXKM3HEAESTEABHOCTb YEAOBEYECTBa HapsAy C
MOAOXKUTEAbHbIMU IBAEHUSIMU PsiA HEOAQronpPUSTHbIX (DAKTOPOB: MTMMOAMHAMMIO, YPE3MEPHbIE HEPBHbIE,
hu1smyeckme Harpysku, NpogeccroHanbHble 1 BbIToBble cTpecchl. Cpean HUX rMnoAMHamMus — obpas
>KMU3HU, XapaKTePU3YIOLLMIACS CHUXKEHEeM ABUraTeAbHOM aKTMBHOCTM, YTO OTPULLATEABHO CKa3blBAeTCs
Ha 3A0pOBbe YeAoBeKa. DTO PaCnpOCTPAHEHHAs CUTyauMs B Halle Bpems. [MnoAMHamus MpUBOAUT
K HapylleHnsm obMeHa BELLECTB M 3HEepruu B OpraHu3me, CepAeYHO-COCYAMCTbIM 3ab0AEBaHMSIM,
3a060AEBAHMSM >KEAYAOUHO-KMLLIEYHOIO TPAKTa, M30GbITOYHOMY BECY, PAHHEMY CTApEHWIO, CHUXXEHMIO
CNocobBHOCTH OpraHmn3ma NPOTUBOCTOATh PA3AMUHbIM 3a60AEBAHUSIM, M3MEHEHMSIM OOLLEro COCTOSHUS
opraHusma, 1 T.n. Takoe CTPecCOBOE BO3AENCTBME HABAIOAQETCS Ha KAETOUHOM M MOAEKYASPHOM
ypoBHe. [lo Mepe HapacTaHusi CTpecca MOSIBASIOTCS MeTaboAMYEeCcKMe HapylleHus, aKTUBaLus
OKMCAEHUSI CBOOOAHBIX PAAMKAAOB MPUBOAMT K HApYLUEHMIO OCHOBHbIX: GapbepHON, PeLenTopHON,
KaTaAUTUYECKOM yHKUMIA  OBrMoAOrMyecknx MmembpaH. B pesyabTaTe BO3HMKAIOT pPa3AMUHbIE
MaToAOrMyeckme CcoctosiHus. B HacTosliee Bpems Bce GOAbLUE BHUMAHUS YAEASETCS KOMMIAEKCHOMY
MOAXOAY K A€YEHMIO M MPOoUAaKTUKe 3a00AeBaHMiA. B AQHHOM cTaTbe paccMaTpuvBaEeTCsl BAMSHME
OCTPOro M XPOHMYECKOr0 UMMOOUAM3ALMOHHOIO CTpecca Ha MembpaHbl 3pUTPOLMTOB. B pesyabtate
MUCCAEAOBAHWI YCTAHOBAEHO, YTO AENCTBME UMMOOUAM3ALMOHHOIO CTpecca MPUBOAMT K CHUXKEHMIO
OCMOTMYECKON U MEPEKUCHON PE3UCTEHTHOCTU 3PUTPOLMTOB U YBEAMUEHMIO BbIXOAQ FEMOrAoGMHa.
[puMeHeHne BuTaMMHa E cHWKaeT noBpelkaaiolllee AENCTBME KakK OCTPOro, Tak M XPOHWMUYECKOro

MMMOOMAM3BALMOHHOIO  CTpecca.

CAeAOBaTeAbHO,

AHTUOKCNAQHTbI  MOTYT obecneunTb 3almnTy

opraHm3ma npu NoBpeXKAaloLLLEM AEMCTBUS CTPECCOBbIX (DaKTOPOB.
KAtoueBble cAOBa: MeMOPaHa 3PUTPOLIUTOB, OCTPbI U XPOHUUYECKMIA UMMOOUAM3ALIMOHHDI CTPEcC,

reMoAu3, BUTaMmH E.

Introduction

The scientific and technological revolution,
together with progressive phenomena, introduced
into the life of mankind a number of stress

factors, primarily = hypodynamia, excessive
nervous loads, professional and domestic stress,
unfavorable environmental, social, economic,

conditions, disorders of a healthy lifestyle, etc. [1].
Hypodynamia, or hypokinesia, is a limitation of
the general motor activity of the body due to the
peculiarities of lifestyle, professional (employees
of banking, office, administrative and managerial,
public service centers) activities, distance education
and services, weightlessness of a person in space
[2, 3]. Conditions of forced state of the body during
work, local physical exertion, monotony of activities
or conditions, daily use of transport and irrational
Organization of rest lead to hypodynamia. It is a
very common condition that is observed in many
people [4-6]. Some researchers claim that now
physical activity has decreased 100 times compared
to past centuries.

It should be noted that hypodynamia does not
damage only one organ in isolation, it is the cause
of several disorders, diseases that strengthen each

other in the body: diseases of the cardiovascular,
gastrointestinal tract, overweight, premature aging,
a decrease in the body’s ability to resist various
diseases, a change in the general state of the body,
etc. [7, 8].

Under the influence of a very strong and long-
acting stimulus, the body’s stress response turns
from a general adaptation syndrome into a factor
of pathogenesis. As the stress effects increase,
regardless of the type of stressor, there is a violation
of the vegetative and humoral balance, which is
observed due to fluctuations in various processes of
tissue metabolism: a violation of biological oxidation
and the accumulation of reduced compounds, a
decrease in the activity of the antioxidant system, a
lack of energy resources [9-13]. Energy deficiency,
in turn, causes secondary metabolic shifts, that is,
the activation of free radical oxidation in the cell.
It leads to a violation of the main functions of
biological membranes: barrier, receptor, catalytic
[14, 15]. As a result, functional and structural
damage to tissues and organs occurs, which leads
to a decrease in the quality of life, loss of ability to
work, disability. Currently, more and more attention
is paid to an integrated approach to the treatment
and Prevention of diseases. Antioxidants are of
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great importance for the human body [16, 17]. Their
effective use makes it possible to avoid a number of
pathological processes [18].

In this regard, the use of antioxidants in the
Prevention of membrane-damaging effects of stress
factors is one of the most pressing problems. The
purpose of the research work is to determine the
effects of immobilizing stress on the erythrocyte
membrane and the effectiveness of vitamin E (or
y-tocopherol) in increasing the body’s resistance to
the stress factor.

Materials and Methods

Physiological and biochemical properties of
erythrocytes of adult laboratory rats weighing
200+20g were studied in vitro in order to achieve
the set goals and objectives.

In the research work were used methods of
red blood cell division, determination of osmotic
fragility of erythrocytes (OFT), peroxide-erythrocyte
hemolysis [19].

Experiments were performed on 20 animals in
3 groups in the research part. Animals of Group
I-group exposed to acute immobilizing stress (4
individuals: 2 Control, 2 experience versions);
animals of Group 2 — group exposed to chronic
immobilizing stress (8 individuals: 2 Control, 6
experience versions); Group 3-group exposed
effect of vitamin E on group animals (8 individuals:
2 Control, 6 Experience versions) subjected to
chronic immobilization stress was studied. Rats of
experimental groups were exposed to stress factors.
Immobilizing stress (is) was created by placing rats
in specially designed penals.

The animals of group 1 were immobilized once a
day for 3 hours in a specially designed pen to induce
acute immobilization stress.

Group 2 animals were subjected to a 15-day
experiment to induce chronic immobilization stress.
On the 1st day of the experiment, the animals were
placed in a specially made pen for 5 minutes, on
the 2nd day for 15 minutes, on the 3rd day for 20
minutes, on the 4th day for 30 minutes, and on the
5th-15th day for 60 minutes. In the experiments,
indicators of the effect of stress on 1, 7, 15 days were
determined.

The animals of group 1 were immobilized once a
day for 3 hours in a specially designed pen to induce
acute immobilization stress.

Group 2 animals were subjected to a 15-day
experiment to induce chronic immobilization stress.
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On the 1st day of the experiment, the animals were
placed in a specially made pen for 5 minutes, on
the 2nd day for 15 minutes, on the 3rd day for 20
minutes, on the 4th day for 30 minutes, and on the
5th-15th day for 60 minutes. In the experiments,
indicators of the effect of stress on 1, 7, 15 days were
determined.

In experiments on increasing the resistance of
animals of the 3rd group to the effects of chronic
immobilization stress, 6 rats were injected with
the biologically active substance of vitamin E
before stress exposure. 10 mg of E-vitamin per
100 g of animal body weight (15 days) were taken
into account. From the next day, the animals
were subjected to chronic immobilization stress
factor.

Statistical processing of the results was carried
out by calculating the arithmetic mean, standard
deviation and error of the arithmetic mean using
the Microsoft Excel program. Taking into account
the Fisher-Student test, the registered changes in
indicators were considered significant at p<0.05.

Results and Discussion

Currently, changes in the structure and functions
of the membrane are considered as the main
universal type of damage under the adverse effects
of stress factors, as well as in the pathogenesis
of various diseases [20]. Data on changes in the
permeability of erythrocyte membranes can be
considered as indicators of the permeability of
the membranes of the body as a whole. One of
the methods for studying the permeability of
erythrocyte membranes is to determine their
osmotic resistance.

On fig. 1 shows the effect of the acute
immobilization stress factor on the osmotic resistance
of erythrocytes. Osmotic resistance (tolerance) of
erythrocytes was determined by osmotic hemolysis.
The level of hemolysis in a concentrated solution of
0.1 g/100 ml Na,CO, was calculated as 100% and
the osmotic resistance of erythrocytes in solutions
of 0.35-0.9 g/100 ml NaCl was determined. With
an increase in the concentration of the solution, the
level of hemolysis of erythrocytes decreased, and
their resistance increased. In the results of studying
the effect of stress factors on the osmotic tolerance
of erythrocytes, the rate of hemolysis in a solution
of 0.35 g/100 ml of sodium chloride was clearly
observed and compared with a solution of 0.45
2/100 ml.
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Figure 1 — Effect of acute immobilization stress (AIS) on osmotic hemolysis of erythrocytes

The level of hemolysis of erythrocytes in a 0.35
g/100 ml solution of sodium chloride was 98.1%,
in a solution of 0.45 g/100 ml it was 73.2%, the
level of hemolysis rate reduced by 24.9%. And
was found that this indicator in sodium chloride
solution of 0.90 g/100 ml showed 13.9% and
reduced the degree of hemolysis by 84.2%. This
can be explained as follows: under the influence of
unfavorable factors, the double-layer structure of the
erythrocyte membrane is disturbed, phospholipids
are oxidized, as a result, the permeability of the
membrane changes, and the release of hemoglobin
from erythrocytes increases. Under the influence of
various stress factors, tissue cells of many organs,
as well as erythrocyte membrane undergo structural
and functional changes.

Figure 2 shows the results of research on the
determination of the peroxidation tolerance of
animal erythrocytes during acute immobilization
stress. The level of hemolysis of erythrocytes of
control and experimental group animals increased
as H,0, concentration increased.

Hydrogen peroxide (H,0,) is an active form
of oxygen, like superoxide anion radical (‘O,’) and
hydroxyl radical (xOH). The formation of the active
form of oxygen, which is considered a stronger
oxidant than the oxygen molecule, is the basis of
the lipid peroxidation process [21-23]. Currently,
lipid peroxidation processes are considered as
the main mechanisms of cell membrane structure
damage not only in various pathological conditions,

but also under the influence of extreme factors
[24, 25].

According to the results of the experiments
conducted to determine the hyperoxidation tolerance
of erythrocytes, acute immobilization stress
increased hemolysis of erythrocytes. It may be the
result of increased rate of peroxidation of membrane
phospholipids during stress on the body.

At a concentration of 12.5 mm of H,O, solution,
erythrocyte peroxide hemolysis in the control
sample was 6.28%, in the AIS sample-10.12%, and
the degree of hemolysis increased by 3.84%. In the
control sample at a concentration of 100 mm of
solution, it can be seen that the erythrocyte peroxide
hemolysis was 19.87%, while in the AIS sample it
was 58.20%, increasing the peroxide hemolysis by
3 times.

So, the results of our research showed that acute
immobilizing stress leads to damage to the red blood
cell membrane, as a result of which the release of
hemoglobin from red blood cells increases, and
therefore the resistance of red blood cells decreases.
A decrease in the resistance of the membrane under
the influence of stress factors is associated with the
course of pathological reactions in the cell. Violation
of the structure of the membrane can occur due to the
rapid breakdown of its constituent parts, i.e. lipids
and proteins, due to lack of energy, a decrease in the
formation of membrane proteins and lipids, and an
increase in free radical oxidation of cell membrane
lipids.
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Figure 2 — Effects of acute immobilization stress (AIS)
on peroxidative hemolysis of erythrocytes

Experiments to determine the effect of chronic
immobilizing stress factors on the osmotic resistance
of red blood cells were depicted in Figures 3, 4.
The osmotic resistance (resistance) of red blood
cells was determined by osmotic hemolysis. The
hemolysis rate in a solution with a concentration of
0.1 g/100 ml of Na,CO, was calculated as 100% and
the osmotic resistance of red blood cells in solutions
0f'0.35-0.9 g/100 ml of NaCl was studied. The effect
of chronic immobilizing stress lasted for 15 days, as
described in the research method. To determine the
effect of stress, test indicators for the 1st, 7th and
15th day were taken.

Figure 3 shows the effects of 1 and 7 daily stress.
In sodium chloride solutions of 0.35 g/100 ml, the
level of hemolysis was 94.8% in the control group,
95.2% on the 1st day of chronic immobilization
stress (CIS), and 96.9% on the 7th day of the
SIS. And, in 0.45 g/100 ml solutions, the level of
hemolysis was 48.1% in the control group, 58.9%
on the 1st day of CIS, and 64.9% on the 7th day of
CIS. That is, the rate of hemolysis increased by 1.5-
2 times in 0.35 g/100 ml sodium chloride solution
compared to 0.45 g/100 ml solution.

During the study of the effects of 1 and 15 days
of stress, this pattern was observed (Figure 4). It
was found that as the concentration of the solution
increases, the level of hemolysis decreases and,
accordingly, the tolerance of erythrocytes increases.

As the duration of exposure to the stress factor
increased, the level of hemolysis of erythrocyte
membranes increased accordingly, and on the 15th
day, compared to the 1st day, it had a significant
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harmful effect. As a result, it was observed that the
stability of erythrocyte membranes decreased.

The next stage of our experimental work
was to determine the peroxide resistance of
animal erythrocytes during the effects of chronic
immobilization stress. The results of the study are
shown in Figures 5 and 6. Chronic immobilization
lasted 15 days, as described in the method for
studying the effects of stress. In order to determine
the effect of stress, test results were obtained on 1,
7 and 15 days.

As shown in the figures, the peroxidic hemolysis
of erythrocytes at a low concentration of hydrogen
peroxide (H,0,) was 8.6% in the control group,
9.8% on the 1st day of chronic immobilization stress
(CIS), 13.2% on the 7th day, and 17.2% on the 15th
day. made up %. Compared to the control group,
it was found that on the st day of SIS, peroxidic
hemolysis increased by 1.2%, on the 7th day by
3.4%, and on the 15th day by 8.6%.

At a high concentration of H,O,, erythrocyte
superoxide hemolysis was 17.2% in the control
group, 27.1% on the 1st day of SIS, 30.9% on the
7th day, and 60.5% on the 15th day. Compared to
the control group, peroxidase hemolysis increased
by 9.9% on the 1st day of SIS, on the 7th day
by 13.7%, and on the 15th day by 33.4%. The
level of hemolysis of erythrocytes of control
and experimental group animals increased as the
H,O, concentration increased. The results of the
experiments showed that depending on the duration
of exposure to stress, the resistance of membranes
decreases.
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Figure 3 — Effect of chronic immobilization stress (AIS) on osmotic hemolysis of erythrocytes
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Figure 5 — Peroxide hemolysis of erythrocytes in chronic immobilization stress effect
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Figure 6 — Peroxide hemolysis of erythrocytes in chronic immobilization stress effect

Figures 7 and 8 show the indicators obtained
from research experiments on the possibility of
increasing the osmotic stability of the erythrocyte
membrane with vitamin E or a-tocopherol under the
influence of chronic immobilization stress.

In general, it is known that vitamin E (a-toco-
pherol) has membrane-stabilizing, antioxidant
properties and reduces oxidative hemolysis of
erythrocytes caused by free radicals. It is due to this
property that a-tocopherol increases the tolerance of
the erythrocyte membrane to the stress factor.

As shown in Figure 7, the level of osmotic
hemolysis of erythrocytes of animals exposed

< %

[

(=] (=]

(=]

to stress was 85.3% in the control group in a
solution of 0.4 g/100 ml of sodium chloride. And,
in the version of SIS on the Ist day, the value of
hemolysis is 88.2%, CIS+Evit. it was observed that
vitamin E reduced the level of osmotic hemolysis
of erythrocytes by 3.5%, making it 84.7%. On the
7th day, hemolysis was 92.4% in the CIS version,
86.2% in the |CIS+Evit version, and vitamin E
reduced osmotic hemolysis by 6.2%. It was found
that hemolysis in the SIS version on the 15th day of
the experiment was 97.4%, in the CIS+Evit version
it was 88.3%, and vitamin E reduced osmotic

hemolysis by 9.1%.

0.4 /100 ml NaCl
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Figure 7 — Effect of vitamin E on osmotic hemolysis of erythrocyte membrane
during chronic immobilization stress
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Figure 8 — Effect of vitamin E on osmotic hemolysis of erythrocyte membrane
during chronic immobilization stress

In the experiment of determining the effect
of vitamin E on the osmotic hemolysis of the
erythrocyte membrane in a 0.5 g/100 ml solution of
sodium chloride during chronic immobilization stress
(Figure 8), this law was observed. However, the
rate of hemolysis decreased in 0.5 g/100 ml sodium
chloride solution compared to 0.4 g/100 ml solution.
Vitamin E increased the resistance of the erythrocyte
membrane to chronic immobilization stress.

The results of the study showed that the long-
term effect of vitamin E was more dominant than
the short-term effect in increasing the resistance of
the erythrocyte membrane during immobilization
stress.

The indicators of the results of the study of the
peroxide hemolysis of erythrocytes at concentrations
of 50 mM and 100 mM of hydrogen peroxide are
shown in Figures 9-10.
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Figure 9 — Effect of vitamin E on peroxidic hemolysis of erythrocyte membrane
during chronic immobilization stress
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Peroxide hemolysis of erythrocytes in a 50 mM
solution of hydrogen peroxide (H,0,) was 18.9% in
the control version. And, in the version of chronic
immobilization stress (CIS) on the 1st day, 25.7%,
CIS+E vit. made 23.1% in the version, and reduced
the level of hemolysis by 2.6%. On the 7th day,

50
40
30
20 =
10
0
cIs

CIS+E wit.
control

1-day

superoxide hemolysis in CIS variant was 36.2%,
CIS+E vit. showed 27.4% in the version and reduced
the level of hemolysis by 8.8%. On the 15th day,
superoxide hemolysis in CIS variant was 45.4%,
CIS+E vit. in version 31.2%, it was found that the
level of hemolysis decreased by 14.2% (Fig. 9).

CIS CIS

CIS+E vit. CIS+E wit.

7-day 15-day

100 MM H,0,

Abscissa axis: CIS — chronic immobilization stress; CIS+E vit. — the effect of
vitamin E during stress. 100 mM H,O,. Ordinate axis: level of hemolysis, %.

Figure 10 — Effect of vitamin E on peroxidic hemolysis of erythrocyte membrane
during chronic immobilization stress

Peroxide hemolysis of erythrocytes in a 100 mM
H,O, solution was 23.5% in the control version.
And, in the version of CIS on the st day, 57.1%,
CIS+E vit. made 52.4% in the variant and reduced
hemolysis level by 4.7%. On the 7th day, superoxide
hemolysis in CIS variant was 66.3%, CIS+E vit.
showed 51.5% in the variant and reduced the level
of hemolysis by 14.8%. On the 15th day, superoxide
hemolysis in CIS version was 77.7%, CIS+E vit. in
the version, it was 48.1%, and it was observed that
the hemolysis level decreased by 29.6% (Fig. 10).

After adding vitamin E to animal feed,
resistance of erythrocytes increases. The biological
activity of the vitamin E is evaluated by increasing
the resistance of erythrocytes to hemolysis. Thus,
vitamin E increased the membrane-stabilizing
properties of the erythrocyte membrane under the
influence of chronic immobilization stress.

Conclusion

According to the results of the research,
under the influence of acute immobilization
stress, the osmotic and superoxide hemolysis
of the erythrocyte membrane increased, and the
resistance of the membrane decreased. During
the study of the effect of chronic immobilization
stress on erythrocyte membranes, osmotic and
superoxide hemolysis of erythrocyte membranes
increased on the 1st, 7th and 15th days. The role of
vitamin E in increasing the membrane-stabilizing
property of the erythrocyte membrane against the
harmful effects of chronic immobilization stress
depended on the duration of its administration.
Therefore, vitamin E can be used to prevent
diseases caused by free radical damage to
biomembranes.
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