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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITHIO HEOOXOMNMO COOTIONATh CISAYIONINE TIPaBHIIA;

1. CraTps 1oyKHA OBITH MPEJCTABICHA B IBYX DK3EMIUISIPAX, HA PYCCKOM MM aHTIIUHACKOM SI3bI-
Kax, Hare4yaTaHHas Yepe3 MoJTOPa HHTEPBAJa HA OHOIl CTOPOHE CTAHAAPTHOTO JINCTA ¢ IIMPUHOMH
JIEBOTO TOJIA B TPU caHTHMeTpa. Vcroiap3yeMblil KOMITBIOTEPHBIN MIpU(T U TEKCTa Ha PYCCKOM U
anmniickoM s3pikax - Times New Roman (Kupuuinna), 111 TeKCTa Ha TPYy3UHCKOM SI3BIKE CIEIYeT
ucnons3oBath AcadNusx. Pasmep mpudra - 12. K pykonucu, HareyaraHHON Ha KOMIIBIOTEPE, 1OJDKEH
OBITH TIpHTOkeH CD co cTaTheit.

2. Pa3mep craTbu 10JKEH OBITH HE MEHEe IECSTH U He OoJiee 1BaAaTH CTPAHUI] MAITMHOIIHCH,
BKITIOYAs yKa3aTelb JINTEPaTyphl U Pe3toMe Ha aHTJIIMICKOM, PYCCKOM U TPY3MHCKOM SI3BIKaX.

3. B crarbe 10mKHBI OBITH OCBEIIEHBI AKTYaTbHOCTh JAHHOTO MaTepHalia, MEeTOJIBI X PE3YIIbTaThI
WCCIIeIOBaHUSI U MX 00CYKICHHE.

[Ipu npencTaBneHny B reUaTh HAyYHBIX IKCIIEPUMEHTAITLHBIX paO0T aBTOPHI JIOJIKHBI YKa3bIBaTh
BH]l ¥ KOJMYECTBO JKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS H
YCBITUIEHHUS (B XO/1€ OCTPBIX OIBITOB).

4. K crarbe IOMHKHBI OBITH MPUIOKEHBI KPAaTKOE (HA MOJICTPAHUIIBI) PE3FOME Ha aHTIIUHCKOM,
PYCCKOM H TPY3MHCKOM $I3bIKaX (BKJIFOUYAIOIIEE CIICAYIOIIHE Pa3/Ieibl: IeJb UCCIIeJOBaHuUs, MaTepral U
METOJTBI, PE3YIBTATHI M 3aKTFOUCHHE) U CIIHCOK KITF0UeBEIX ciioB (key words).

5. Tabmuiibl HEOOXOUMO MPEACTABIISITE B ITe4aTHO# popme. DoTokonuu He puHUMaroTcs. Bee
nu(ppoBbIe, HTOTOBbIE U MPOIEHTHHIE JAHHBIE B TA0JHIAX JOJKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaTbu. Ta0nuIbe! 1 rpaduKH TOJKHBI OBITH 03aITIaBICHBI.

6. dororpadun AOIKHBI OBITh KOHTPACTHBIMHU, (DOTOKOIHHU C PEHTTEHOTPAMM - B IO3UTHBHOM
n300pakeHUH. PUCYHKH, YepTeXHU U JUArpaMMBbI CIICAYyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBETCTBYIOITEe MecTo TekcTa B tiff popmare.

B moanucsx k MukpogoTorpadusiM ciieyeT yKa3blBaTh CTEIICHb YBEJIMUYCHUS Yepe3 OKYIISP HITH
00BEKTHB U METOJI OKPACKH WIJIM UMITPETHAIINN CPE30B.

7. ®aMHUINH OT€YECTBEHHBIX aBTOPOB MPUBOATCS B OPUTHHAIBHOW TPAHCKPHUTIITHH.

8. I1pu opopmiienun u HanpaBieHun crateid B >kypHan MHI mpocum aBTOpoB coOmonarh
NpaBuIIa, U3JIOKEHHBIC B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPECTABISIEMbIM B OMOMETUIIMHCKUE
JKYpHAJIBD», MPUHATHIX MeXKTyHapOIHBIM KOMUTETOM PEIAKTOPOB MEAMIIMHCKUX KYPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X0i OPUTHHAIBHON CTaThH MPUBOAMUTCS Onbinorpaduuecknii cnucok. B cnmcok nutepa-
TYpBI BKJIIOYAIOTCS] BCE MaTepHalibl, Ha KOTOpble UMEIOTCS CCBIIKM B TekcTe. CIHCOK COCTaBiseTcs B
andaBUTHOM MOpsIKE U HyMepyeTcs. JIuTteparypHblii HCTOYHUK TPUBOAUTCS Ha sI3bIKE OpUTrHMHana. B
CIIHMCKE JIUTEePaTyphl CHavYasa MPUBOJSITCS PaOOTHI, HAIMCAHHBIC 3HAKAMU TPY3WHCKOTO an(aBuTa, 3aTeM
Kupuuied u naruauned. CChUIKM Ha IIUTHPYEMble pabOThl B TEKCTE CTAaThbH JAIOTCS B KBaJpPaTHBIX
CKOOKax B BUJIC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padOoTHI B CITUCKE TUTEpaTypbl. BonbmmH-
CTBO IUTUPOBAHHBIX UCTOYHUKOB JIOJDKHBI OBITh 32 TIOCTEIHUE 5-7 JIeT.

9. Jlns momydenus mpaBa Ha MyONHWKANWIO CTaThs JOJDKHA MMETh OT PyKOBOIHUTENS PAaOOTHI
WIN YUPEXKJCHUSI BU3Y U CONPOBOIUTEIHHOE OTHOILICHHUE, HAITMCAHHBIC MITM HalleYaTaHHbIe Ha OJaHKe
Y 3aBEPEHHBIC MOJIIICHIO U TICUAThIO.

10. B xoHIe cTaThu MOKHBI OBITH MOMAIMKCH BCEX aBTOPOB, IMOJHOCTHIO NMPUBEIACHBI UX
(hamuTiM, IMEHa M OTYECTBA, YKa3aHbl CIIy)KCOHBIH M JOMAalIHUH HOMEpa TeIe(OHOB U aapeca il
MHBIE KOOpAUHATHL. KomnuecTBo aBTOPOB (COaBTOPOB) HE JOJIKHO MPEBHIIIATH MATH YEJIOBEK.

11. Penakuus octapisiet 3a coOO0# MpaBo COKpaIaTh U UCIPABIIAThL CTaThi. KoppekTypa aBropam
HE BBICBIJIAeTCSI, BCs paboTa M cBepKa MPOBOAUTCS IO aBTOPCKOMY OpPUTHHAITY.

12. HepomycTuMO HampaBlieHHE B PEJAKIUI0 padoT, MPEACTABICHHBIX K TI€YaTH B WHBIX
M3/IaTeThCTBAX WITM OMYOJUKOBAHHBIX B IPYTHUX M3IAHUSIX.

IIpu HapymieHnH yKa3aHHBIX NPABHJ CTATHH He PACCMATPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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THE DYNAMICS OF LIPOPEROXIDATION PROCESSES IN THE EARLY PERIOD
AFTER COMBINED EFFECTS OF A HIGH DOSE GAMMA RADIATION
AND IMMOBILIZATION STRESS (EXPERIMENTAL RESEARCH)

Tazhibayeva D., Kabdualieva N., Aitbayeva Zh., Sengaliy M., Niyazbekova K.

Non -commercial joint-stock company “Medical University of Astana”, Nur- Sultan, Kazakhstan

The modern stage of development of medicine is charac-
terized by the absence of a unified approach in understanding
the essence of the processes leading to the development of
neuropsychiatric disorders in sufferer of radiation emergen-
cies [23]. In the researches of A.V. Sorokin [17], showed that
the disorders mainly relate to the psychological stability of
the activities of nuclear power plant operators and nuclear
industry personnel under normal and emergency conditions.
People exposed to radiation exposure or other “invisible” en-
vironmental factors, the stress of the radiation danger in the
form of a feeling of “uncertainty”, problems of adaptation,
increased alertness, radiophobia and “traumatic neurosis” oc-
cur. It is known that the stress associated with the alleged
fact of ionizing radiation exposure has the same intensity as
the stress lesion resulting from a really experienced fact of
radiation exposure. Not unimportant acquire value, in addi-
tion, is radiation anxiety among the population living in areas
contaminated with accidental releases in the event of uncon-
trolled emergency situations [10, 12, 14, 19, 20, 21, 22].

There are three evidence-based positions explaining the
occurrence of neuropsychiatric disorders among sufferers
from radiation exposure. Firstly, the absolute recognition
of the isolated effects of radiation on the functional activ-
ity of brain structures. The second position, on the con-
trary, recognizes only the weight of non-radiation, mainly
psychogenic factors and completely denies the possibility
of radiation exposure on the mental sphere. And, finally,
the third approach takes into account the multifactorial as-
pect of the pathogenic effects of both radiation and non-
radiation factors [13, 18].

The above facts strongly dictate, on the one hand, to study
the effects of radiation on the functional activity of the central
nervous system, especially on various behavioral strategies,
the preservation of which is vital in emergency situations. On
the other hand, the available literature does not contain infor-
mation about how various somatic components of emotional
stress can change due to the action of radiation in high doses,
which makes it difficult to imagine a complete picture of the
reaction of cells, organs and systems in response to these ef-
fects, and, moreover, it becomes difficult disclosure of the
physiological mechanisms of the changes [2, 7, 16, 27].

Therefore, the problem of stress and radiation damage arising
in connection with radiation accidents cannot be considered in
isolation from each other, since there is conflicting information
about the effects of combined exposure. It is not clear whether
the summation of effects (additivity) occurs or whether the dam-
aging effect will be enhanced (synergism) or weakened (antago-
nism).

Hypokinetic stress, designated as a disease of civilization
and associated with the automation of production, the devel-
opment of communications, etc., can additionally serve as a
model of combined stress. On the one hand, in conditions
of a danger to health, people may have a restriction of mo-
tor activity, which exacerbates [4] the likelihood of radiation
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damage to the body and, above all, the brain. On the other
hand, excessive mental and physical stress arising in emer-
gency situations can reduce the effectiveness of behavior and
activity up to complete disorganization and inability to move,
that is, causing immobilization stress [28].

Markers of oxidative stress, which can serve as indica-
tors of the severity of homeostasis disturbances in sufferers,
can be of considerable help for a qualitative assessment of
the effects of isolated and combined exposure of radiation
exposure and a stress factor [25]. Both negative radiation ex-
posure and immobilization stress can lead to the accumula-
tion of free oxygen radicals in the body, leading to damage
of lipids of cell membranes, proteins, nucleic acids and to
premature aging of the cell and its death [24, 25, 26].

Thus, in a number of experimental works it was shown that
in the long-period after the combined effects of radiation and
emotional stress, the effects observed under the isolated influ-
ence of the stress factor and gamma radiation are exacerbated
[8, 9]. This was manifested in the form of an increase in the
level of primary and secondary products of lipid peroxidation
and inhibition of the activity of antioxidant enzymes, as well
as a decrease in the activity of energy metabolism enzymes.
These results were obtained in the long-period after the com-
bined effect of two pathogenic factors, while the early effects
of the sublethal dose of gamma radiation and emotional stress
have not been studied enough.

In this connection, the aim of our study was to study the
dynamics of serum lipid peroxidation in rats in the early pe-
riod after the combined exposure to a high dose of y- radia-
tion and chronic immobilization stress.

In accordance with our aim, the following tasks were set:
1. To study the dynamics of primary and secondary lipid
peroxidation products under the isolated effects of radiation
and chronic immobilization stress. 2. To study the content of
diene conjugates and malondialdehyde in animals with the
combined effects of gamma radiation and immobilization.

Material and methods. Experiments on animals were car-
ried out in accordance with the requirements of the Geneva
Convention (1990) and the Helsinki Declaration on the Hu-
mane Treatment of Animals and the Ethical Norms of the Lo-
cal Ethics Committee of the Nonprofit Joint-Stock Company
“Astana Medical University” (abstract from protocol Ne4 of
December 20, 2018).

To reproduce experimental acute external radiation, the
animals were exposed to a single exposure of y-radiation at a
medical linear electron accelerator CLINAC 600 C (producer
VARIAN) at a dose of 6.0 Gy: SSD — 97,2 cm, SAD — 100
cm, field 40x40 cm, t=352 sec (SSD is the distance from the
source of ionizing radiation in the apparatus up to the condi-
tional center of the irradiated focus; SAD is the distance from
the source of ionizing radiation in the apparatus to the nearest
surface of the irradiated object). During the irradiation, the
animals were in a specially designed cage made of organic
glass with isolated box for each animal [6] (Fig. 1).
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Fig. 1. Device for irradiation with isolated boxes

In all animals, serum lipid peroxidation products were deter-
mined, in which the content of diene conjugates and malondial-
dehyde were determined.

During the research work about studying the combined effect
of high doses of gamma radiation and stress factors, we used a
device that allowed us to significantly limit motor activity for a
specified time without visible bodily injury of animals [1]. Dur-
ing 5 days of research for 6 hours, rats were continuously immo-
bilized. To exclude the effects associated with changes in daily
biorhythms, animals were exposed to hypokinetic stress at the
same time - at 8 a.m. [15].

The intensity of lipid peroxidation (LPO) was determined by
the accumulation of polyunsaturated fatty acids peroxidation
products (PUFAs) — diene conjugates (DC) — the primary prod-
ucts of lipid peroxidation and malondialdehyde (MDA) — one of
the secondary products.

It should be noted that normal values of primary and second-
ary LPO products were obtained from intact animals, which
were 0.2240.02 condition units/l for the diene conjugate and
0.088+0.01 nmol/l for malondialdehyde.

The determination of DC was carried out in serum hexane
extracts using spectrophotometry [11]. The determination in
the blood serum of the content of the secondary LPO products:
malondialdehyde (MDA) and other TBA-reactive substances
was carried out by the spectrofluorimetric method after reac-
tion with thiobarbituric acid, according to the method of V.B.
Gavrilov et al. [3] with slight modifications. To determine the
MDA concentration, the fluorescence spectrum of the butanol
extract was recorded on the spectrofluorimeter Shimadzu RF-
5000 (Japan) at an excitation wavelength of 515 nm and a fluo-
rescence wavelength equal to 545 nm. The level of MDA was
judged by the intensity of fluorescence.

To evaluate the indicators of lipoperoxides in the experiment,
48 white outbred rats were used, which were subsequently di-
vided into 4 groups: Group I — intact animals (n = 12); Group
II — rats, once irradiated on the day of the research on a medi-
cal linear electron accelerator Clinac 600 C (producer VARIAN)
at a dose of 6.0 Gray (Gy) (n=12); Group III — with modeling
of chronic immobilization stress in animals (n=12); Group IV
— rats were irradiated by a single external acute exposure at a
dose of 6.0 Gy in combination with subsequent chronic immo-
bilization stress (CIS) (n=12). Animals of group I were a com-
parison group for rats of groups II and III. The control groups
for animals undergoing the combined effects of radiation and
immobilization stress (group IV) were the values obtained in
groups II and III.

The results were subjected to statistical processing, the differ-
ences were evaluated by the t-criterion Student [5]. The study
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was carried out for 14 days after the isolated exposure to a
pathogenic factor, as well as after their combined effect.

At the first stage of the research, we studied the dynamics the ef-
fect of acute total irradiation on the dynamics of quantitative chang-
es in the primary and secondary products of lipid peroxidation.

An analysis of the results had allowed to establish, first of all,
an increase in the level of primary LPO products: the content
of diene conjugates (DC) in the blood serum of group II rats
exceeded the initial level by 2 times, compared with animals of
the control group, throughout the study period (Fig. 2).
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Fig. 2. Parameters of DC indicators (conditional units/l) in
intact animals (group 1) and in rats of the experimental group

The accumulation rate of malondialdehyde (MDA) in the
blood serum of irradiated rats was more pronounced: by the 7th
day from the moment of irradiation tendency toward normal-
ization, although the MDA level remained significantly higher
by 30% compared with animals in the control group (0.17+0.01
nmol/l), (p>0.05) (Fig. 3).
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Fig. 3. Parameters of MDA indicators (nmol/l) in Groups 1
and Il animals

At the second stage, we studied the dynamics of the activity of
lipid peroxidation in animals undergoing the influence of chron-
ic immobilization stress. Analysis of biochemical indicators of
lipid peroxidation showed that already at the stage of the study
of the initial parameters in the third group of rats, the preva-
lence of diene conjugates was found to double twice: 0.46+0.02
condition units/I (p,<0.001) versus 0.22+0.02 conditional units/I
(Fig. 4). The studied indicator increased by 2 times remained at
the same level by the next observation period — on the 7" day
of the research. The observation period on the 14" was marked
by a gradual decrease in the studied parameter. So, on the 14
day from the start of the research, the level of diene conjugate
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was 0.27+0.02 conditional units/l, but in comparison with the
control, this difference was inaccurate (p,>0.05).
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Fig. 4. Parameters of DC indicators (conditional units/l) in
intact animals (group 1) and in rats undergo to CIS

The dynamics of MDA content was characterized by similar
changes: a twofold excess of the initial values and the approxi-
mation of the analyzed parameters of the control group values
(Fig. 5).
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Fig. 5. Parameters of MDA indicators (nmol/l) in Group I and
Il animals

Thus, the results of the studies indicate that the dynamics of the
content of DC and MDA was characterized by a unidirectional
change: a twofold increase at the initial stage of the experiment,
also maintaining this indicator for the next 7 days and returning the
studied parameters to the normative data by the end of the study.

At the third stage of the experiment, we studied the activity of
lipid peroxidation in rat blood serum undergo the combined ef-
fect of high doses of y-radiation and hypokinetic stress. Analysis
of biochemical research data revealed that in the experimental
group, after combined exposure of acute radiation and model-
ing the stress-reaction of the body, the maximum increase in the
level of primary lipid peroxidation products was observed. If in
animals with an isolated effect of y-radiation and immobiliza-
tion stress (control groups II and III), the level of DC activity
on the 1% day from the beginning of the research was on average
at the same level (0.44+0.03 conditional units/l, p,<0.001 and
0.46+0.02 conditional units/I, p,<0.001 respectively) in groups
II and II1, then in the experimental group the studied indicator
was 20% significantly higher (0.55+0.02 conditional units/l, p,
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and p,<0.05), thereby exceeding the level of the initial indicators
by more than 2 times (Fig. 6).

A similar dynamics of changes was revealed on the 7" day
of the study, when the studied biochemical parameter was de-
termined at the level of 0.5420.01 conditional units/I (p, and
p,<0.05), which exceeded the indices of the control groups on
average 1.3 times.

After 2 weeks from the start of the experiment, the DC level
had tendency to decrease and reduced by 15% compared with
the results of the indicators at the initial stage of the research.

According to the obtained data, in the dynamics of the pri-
mary products of free radical oxidation in the blood of animals
of both the control and experimental groups from the DC re-
vealed uniform changes at the initial stage of the research, which
were accompanied by an increase in the content of this type of
lipoperoxides.
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+ - Accuracy of differences in comparison with I Group.
o

Fig. 6. Parameters of DC indicators (conditional units/l) in
animals of control groups (Groups II and IIl), and in rats un-
dergo to the combined effect of high-dose irradiation and CIS

At the same time, an increase in the concentration of second-
ary lipid peroxidation products in animals exposed to both high
doses of y-radiation and stress as a result of chronic immobiliza-
tion was noteworthy. Moreover, the content of MDA exceeded
the baseline by the 1*t and 7" day of the study 2.5 times (Figure
7). The values of the studied indicator was 0.23+0.01 nmol/I (p,
and p,>0.05) and 0.25 = 0.02 nmol/1 (p,<0.05 and p,>0.05), re-
spectively whereas the initial value was 0.09+0.01 nmol/l. And
on the following days of the experiment, the level of the studied
biochemical indicator was similar, and increased by 70% com-
pared with animals in the control groups.
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Fig. 7. Parameters of MDA indicators (nmol/l) in control
groups (Il and Il groups) animals and in rats undergo to the
combined effects of high-doses of radiation and CIS
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At studying the lipid peroxidation indicators, it was found that
the MDA level in both the experimental and control groups of
animals for the entire research period increased by an average of
1-1.5 times in comparison with the initial data obtained in intact
animals (0.09+0.01 nmol/l).

Thus, our study showed that the isolated effects of chronic
immobilization stress and the sublethal dose of gamma radiation
cause accumulation of primary and secondary products of lipid
peroxidation, and in the early period after their combined expo-
sure, the summation of pathogenic effects is observed, which
is manifested by an increase in the content of diene conjugate
and malonic dialdehyde, which indicates the activation of free
radical oxidation.
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SUMMARY

THE DYNAMICS OF LIPOPEROXIDATION PROCESSES IN THE EARLY PERIOD AFTER COMBINED EFFECTS
OF A HIGH DOSE GAMMA RADIATION AND IMMOBILIZATION STRESS (EXPERIMENTAL RESEARCH)

Tazhibayeva D., Kabdualieva N., Aitbayeva Zh., Sengaliy M., Niyazbekova K.

Non -commercial joint-stock company “Medical University of Astana”, Nur- Sultan, Kazakhstan

The aim of the study was to study the dynamics of lipid
peroxidation processes in rat blood serum in the early period
after combined exposure to gamma radiation and immobili-
zation stress. The study was conducted on 48 white outbred
rats, which were subsequently divided into 4 groups: group
I - intact animals (n = 12); Group II - rats once irradiated on
the day of the study on a medical linear electron accelera-
tor Clinac 600 C (manufacturer VARIAN) at a dose of 6.0
Gray (Gy) (n = 12); Group III - with modeling of chronic
immobilization stress in animals (n = 12); Group IV - rats

irradiated once with acute external exposure at a dose of 6.0
Gy in combination with subsequent chronic immobilization
stress (n=12).

The results of the study showed that in rats in the early period
after the combined effects of gamma radiation and chronic im-
mobilization stress, the processes of free radical oxidation are
activated, which is manifested in an increase in the content of
primary and secondary products of lipid peroxidation.

Keywords: radiation, emotional stress, lipid peroxidation, the
combined impact

PE3IOME

JUHAMUKA MPONECCOB JIMIIONNEPOKCUJALIMU B PAHHEM ITEPUO/IE ITOCJIE COYETAHHOI'O
BO3JIEMCTBUSA BBICOKOM 103bl TAMMA-U3JIYYEHUSI U AMMOBUJIM3ALIMOHHOI'O CTPECCA
(AQKCIIEPUMEHTAJIBHOE UCCJIEJJOBAHUE)

Taxubaesa /I.C., Kadayanuesa H.b., Aiit6aeBa XK.b., Cenrammii M.2K., Husi30exoBa K.K.

Hexommepueckoe akyuoneproe obujecmeo «Meouyunckuil ynusepcumem Acmanay, Hyp-Cynman, Kazaxcman

Llens uccnenoBanus — U3yYUTh JHHAMHUKY HPOIECCOB JIHIIO-
MIEPOKCHIAIMN B CHIBOPOTKE KPOBH KPBIC B PaHHEM IIEPHOJIE
10CJIe COYETAHHOTO BO3/CHCTBHS raMMa-M3IIy4eHHsS W UMMO-
Oonnm3annoHHOTO cTpecca. MccnenoBanne nposenenHo Ha 48 Oe-
JIBIX OECHOPOIHBIX KPBICAX, KOTOPBIE pa3/eNIeHbl Ha 4 TPYIIILL:
I rpynma - uaTakTHBIE *XMBOTHBIE (n=12); II rpynma - KpbICH,
OJHAXIBI OOJTydIEeHHBIE B ICHb UCCIIEIOBAHNS HA MEANIIMHCKOM
nmuHEeHHOM yckoputene a1ekTpoHoB Clinac 600 C (mpousBosu-
tems VARIAN) B oze 6,0 I'pait (I'p) (n=12); I1I rpynma - ¢ mo-
JeTTMPOBAaHUEM XPOHHYECKOT0 MMMOOMIN3AIMOHHOTO CTpecca

y %HBOTHBIX (n=12); IV rpymnma — KpbICEI, 00IydeHHbIe O{HO-
KpaTHO OCTPBIM BHEIIHUM Bo3zeiicTBueM B 1o3e 6,0 I'p B coue-
TaQHWHU C TIOCIEAYIONMM XPOHHYECKUM HMMOOMIM3AIHOHHBIM
cTpeccom (n=12).

Pe3ynbTartsl IIPOBEIEHHOTO HCCIIEAOBAHMS IIOKA3ald, 4TO Yy
KpPBIC B PAaHHEM TIEPHOJIE TTOCIIE COYETAHHOTO BO3ICHCTBHIS TaMMa-
M3IIydeHNs] 1 XPOHHYECKOTO MMMOOIIN3AIMOHHOIO CTpecca Ha-
OmomaeTcsl aKTHBAIHS POLECCOB CBOOOIHOPAIHKAIEHOTO OKHC-
JIEHNSI, 9TO MPOSIBILSIETCSI B YBEIIMUCHHH COZIPIKAHNSI IEPBIIHBIX
BTOPHYHBIX IIPOTYKTOB IIEPEKHCHOTO OKHCIICHHS JIMITHIOB.
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JIMHAMMKA CBEPTBIBAHW A KPOBHU KPBIC, TOJABEPTHYTHIX BO3JIEMCTBUIO TMITIOKCUA
B NIEPUO/ ITPEHATAJIBHOT'O PA3BUTUSL

Hxadaposa I'.K.

HUnemumym pusuonoeuu um. axao. A. Kapaesa HAH Aszepbaiiocana, bBaxy, Azepbaiioxcan

Kucnoponnas HeoCTaTOYHOCTb, SIBIISIONIASCS OCHOBOI ITa-
TOJIOTHYECKUX MPOLECCOB MHOTHX 3a00JI€BaHIH U KPUTHIECKHIX
COCTOSIHUH, BBI3BIBAET HEOJHOPOIHYIO BBIPQXKEHHOCTH CABUTOB
(YHKIIMOHAJIBHOTO COCTOSIHMSI OpraHoB M cucteM. IIpu Hemo-
CTaTKe KUCIOpO/a JUIsl TOJJIEPIKaHUsI TOMEOCTa3a IPOUCXOIUT
TOJTHAsT PEOpraHM3aIHsl OpraHu3Ma U Pean3yeTCsl CTePEOTHII-
Hasl Hecnenuduueckas mepecTpoiika meradomusma. Jlepunur
KHCIIOpoaa TpedyeT MakCHMalIbHOW MOOMIM3AINY U HarlpshKe-
HUS TOTCHIMAIBHBIX aJaNTHBHBIX BO3MOXXHOCTEH OpraHm3ma
[1]. Cnenyer OTMETHUTD, YTO aHTEHATAJIbLHAS TUTIOKCUS SIBIISIETCS
3HAYMMBIM HOBPEKAAIONMM (AaKTOPOM, BIHSIOMINM Ha Pa3BH-
THE OpraHM3Ma KOTOPHIl B NMPEHATaJbHOM IIEPUOJE BHI3BIBACT
MHOTOUYVCIICHHBIE OTKJIOHEHUSI B Pa3BUTHH MHOTHX CHCTEM, B
TOM 4HCIIe U CUCTeMBl remoctasza [11,14]. W3 nurteparypHbIX
naHHbIX [14] U3BECTHO, UTO B CHCTEME I'eéMOCTa3a B AKCIEpHU-
MEHTAIIbHBIX YCIIOBHUSIX CO3/IAIOTCSl TIEPBUYHBIC aJalTHBHEIC
YCIIOBHS JUTS TOAJIEPIKaHUS JKUIKOTo OalaHca BHYTpEHHEH cpe-
JIbl, TAK KaK OCHOBHBIE IeMaToJIOTMYECKHe CIABUTH IIPU THIOK-
CHH CO3AI0T YCIIOBHS JUIsl HAPYIIEHHUs] MHUKPOLMPKYJIATOPHOTO
reMOCTa3a M aKTHBAIlMM BHYTPHCOCYIMCTOTO CBEPTHIBAHHS
KpoBH. HeoOXoquMo OTMETHTB, 4TO TpOMOOreMopparndecKkue
paccTpoiicTBa 10 cel JeHb SIBISIIOTCS YacThIM OCIIOKHEHHEM
TSDKENBIX (JOPM HEOHATATHHOM IaTOJIOTMH U HEIOCPEACTBEHHOM
MIPHYUHOI CMEpTH B 3TOM Iiepuoze. PacripocTpaneHHOCTS TeMop-
paru4ecKux U TPOMOOTHUECKUX PACCTPOICTB 00YCIIOBIICHA 3HAUM-
TEeIbHBIMH N3MEHEHHSIMI CHCTEMBI TeMOCTa3a B IIEPHOJT HOBOPOXK-
JICHHOCTH. 3HAUMMOHN KIIMHHMYECKOW OCOOCHHOCTBEO COCTOSTHHUS
TeMOCTa3a IUIONOB, HOBOPOXK/ICHHBIX U JeTel B MEPBBIE MECSIIBI
JKU3HY BBISIBIISIETCS] TEH/ICHIVS K OOJIee JISTKOMY BO3HHKHOBEHHIO
Ppa3HOHANpPaBIEHHBIX HAPYIICHUI B CPABHEHUH C TAKOBBIMH Y Jie-
Tell cTapiero Bo3pacta 1 B3pocibix [2,4,7].

Ienpro vccneoBaHus IBUJIOCH M3yUYECHHUE PEAKIHH KOaTyJlsi-
IIMOHHOTO T'eMOCTa3a B OTBET Ha FMIIOKCHIO Y KPBIC MOJIOAOTO H
TI0JIOBO3PEJIOTr0 BO3pacTa, MOJIBEPTHYTHIX BO3ICHCTBUIO THUITOK-
CHIH B 3apOJIbIIIEBOM, IPEIIIIONHOM U IUIOAHOMN CTaUsX IpEeHa-
TAJBEHOTO OHTOTE€HE3a.

Marepnaj u MeToabl. l3ydanocs Bo3aeicTBIE THIIOKCHH B
pa3HbIe NEpHOABI NPEHATATLHOTO PA3BUTHS Ha PsJ TOKa3aTe-
JIel CBepPTHIBAEMOCTH KPOBH KPBIC OHOTO M IIECTH MECSYHOTO
Bo3pacTta. OOBEKTOM HCCIIe0BAaHUS OBUTH OecrOpoHbIe Oerbie
KPBICHI pa3HOTo Bo3pacTa. M3yuanock BO3JEHCTBHE THUITOKCHH
B pa3HbIe NEPHO/BI IPEHATAILHOTO Pa3BUTHS Ha PSIJ| TOKa3are-
JIel CBepPTHIBAEMOCTH KPOBH KPBIC OHOTO M IIECTH MECSIHOTO
Bo3pacTa. JI1st u3y4eHuUs! BO3/ACHCTBHS THIIOKCHH B KQ)KIIOM BO3-
pacTHOW KaTeropuy KPBICHI OBLIN Pa3/iesieHbl Ha 4 TPYIIITBL: OfHA
KOHTPOJIbHAS — KPBICHI, MaTepH KOTOPBIX MEPHOJ OEpEMEHHOCTH
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TIPOBOJIMIIN B HOPMAJIBHBIX YCIIOBHSIX BUBAPHS U 3 DKCIIEPUMEH-
TaJIbHBIE TPYMITEI — KPBICHI, MAaTEPH KOTOPHIX B COOTBETCTBYIO-
He TEPUOJIBI OEPEMEHHOCTH (3apO/IBIICBBIN, MPETIOAHBINA U
TUTOZHBIN) TIPOBOJIMIIM B THITOKCHYECKNX YCIOBHSX. B Kaxmoi
rpymnre Obu10 1Mo 15 ocobei, B 11e710M B KCIIEPUMEHTE HCHOJb-
30BaHO 120 ocobeit kpbic. [MITOKCHIO MOZENMMPOBAIIN B TepMe-
THYECKH 3aKphITOi Gapokamepe oobemoMm 0,12 m°. B Teuenue
COOTBETCTBYIOMIEro Tieprosa Gepemennocty - (E -E.) 3apop-
wesbli, (E-E ;) npenmionneiii u (E -E, ) nmommsiii neprox
KPBICHI ©XEJHEBHO B TeueHHne 20 MUHYT COIEp)KajlHuch B Oa-
pokamepe ¢ OeclpepbIBHO BEHTHIIMPYEMBIMH razamu - 95%
azora u 5% xucnopoxa. [Tocine runokcuu 6epeMeHHBIX KpBIC
NepecaKuBajil B BUBApUil C HOPMAJIBHBIMHU YCIIOBUSIMH JUIS
TeueHHUs: OepeMEeHHOCTH. Y IOTOMCTBA T'MIIOKCHPOBAaHHBIX
KpbIC B Bo3pacTe | m 6 MecsueB u3ydajgach JUHAMHKa I10-
KaszaTelslell KoaryJsLUOHHOIO remMocrasa kposu. [IpoBonuics
CPaBHUTEIBHBIN aHAJIN3 dTHX ITOKa3aTelell ¢ TAKOBBIMH KOH-
TPONBHOH Tpynmbl. 3a00p KPOBH OCYIIECTBIISICS CTaHAAp-
THU3UPOBAHHBIM CITOCOOOM BEHOIYHKIIMHU JJISI TEMOCTa3HOJIO-
THYECKHX J1Ta0OPAaTOPHBIX MCCIEJOBAHUI C MCHOIb30BaHUEM
3,2 % pactBopa mmrpata. s OleHKH OOMIEro COCTOSHUS
CHCTEMBI CBEPTHIBAHUSI KPOBHM IEPBOHAYAIBLHO ONPEIEISIN
BpeMsi 00pa30BaHus CTYCTKa 110 MeToy MopaBHuIa, a 3aTeM pe-
KanbIU(UKALNY T1a3Mbl - I0 MeToay Xayent [3]. Jlis oneHku
KOHEYHOTO dTala oIpeessuiachk KOHIeHTpanus GuopuHoreHa.
[NomyuyeHHble HaHHBIE CTATHCTHYECKH 00padaThIBAJINCH C TO-
MOIIBIO [POrpaMMHOI0 aHanu3a. JloCTOBEpHOCTh pa3nuuuil
HCCIIEAYEMBIX HECBSI3aHHBIX BEIOOPOYHBIX JAHHBIX OMPEIeIIsUIH
¢ ucnonbp3oBanueM t-kpurepus CTblofieHTa. J[aHHBIE BBIpaXka-
JIICh B IPOLICHTHOM COOTHOLICHUH.

Pesynbrarel M o0cy:kaenne. CpaBHUTCIIBHBIN aHAIU3 KO-
aryJSIMOHHBIX TIOKa3aTeleil KPOBM DKCIEPUMEHTAJIBHBIX M
KOHTPOJIBHBIX KPBIC MPOBOJMIICS C MOMOIIBIO I'eMaTolornye-
ckux TecToB. [lepBast cepus SKCIIEPUMEHTOB 110 UCCIICIOBAHUIO
BPEMEHHU CBEPTHIBAHHMS KPOBH IIPOBEJCHA Ha OJHOMECSIHBIX
KpbIcax. Pe3ynpraThl OKa3aiy, 4To BPeMsl CBEPTHIBAHUS KPOBH
Y OKCHEePUMEHTAJIBHBIX JKHBOTHBIX OBIIO OOJIBbIIE B CPABHEHUH
C KOHTPOJILHOW TPYMITON, TaK KaK TeéMOCTa3 Y 9THX >KUBOTHBIX
HMeJ TEeHJISHIMIO K runokoaryssiaud. [lokasarenn cBEpThiBa-
€MOCTH KPOBH IKCIIEPHMEHTAIBHBIX KUBOTHBIX HaXOIMINCH B
3aBUCHMOCTH OT WX BO3pacTa M MepHoa IMOPHOHAIBLHOTO pa3-
BUTHSI, B KOTOPOM OHH ITOJBEPTaJIHCh BO3AEHCTBHIO THITOKCHU.
BrIsiBIIEHO, YTO K BO3JEHCTBUIO TUIIOKCHH HA CBEPTHIBAEMOCTD
KpOBH 0o0Jiee 4yBCTBHUTEIBHBIMH OBUT 3apOABIIIEBBIN HEPHOX
SMOPHOHAIBEHOTO Pa3BUTHSI B CPaBHEHHWH C JIPYTHMH IEpHO-
JlaMH IPEHATalbHOIO OHTOIEHE3a. YCTAHOBJIEHO TAaKKe, 4YTO



