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K CBEAEHHUIO ABTOPOB!
[Ipu HampaBIEeHUY CTAaTbH B PEAAKITUIO HEOOXOIUMO COOIONATh CISAYIONINE TIPABHIIIA;

1. CraTps nomkHa OBITH IPEJCTaBICHA B IBYX SK3EMIUIIPAX, HA PYCCKOM HMJIM aHTITUHACKOM SI3bI-
Kax, HaTrleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OIHOI CTOPOHE CTAHIAPTHOIO JIUCTA € INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBII WPUQT U1 TEKCTa Ha PYCCKOM U
aHnuickoM s3bikax - Times New Roman (Kupuiuna), 115 TeKcTa Ha TPy3UHCKOM S3BIKE CIIEAYeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykonrcu, HaneyaTaHHOW Ha KOMITBIOTEPE, JTODKEH
o5ITh IprtoskeH CD co crarbeit.

2. Pa3Mep craTbu TOTKEH OBITH HE MEHEe NeCsTH 1 He OoJiee 1BaALATH CTPAHUI] MAITHOIINCH,
BKJIIOYAsl yKa3areJlb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPYy3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIICHBI AKTyaIbHOCTh JAHHOTO MaTepHalla, METOIBI U PE3YIIbTaThI
UCCIIeIOBaHUs U X 00CYyKACHHE.

[Ipu npencTaBiIeHNHN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJMYECTBO SKCIIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIINECS METOABl 00e300MMBaHUS U
YCBHIJICHHUS (B XOJI€ OCTPBIX OIIBITOB).

4. K crarbe JOIKHBI OBITH MIPUIIOMKEHBI KpaTKoe (Ha MOJICTPAaHUIIBI) Pe3OMe Ha aHIIIUICKOM,
PYCCKOM M IT'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIELYOLINE pa3aesbl: Liedb UCCIeI0BaHNs, MaTepHual U
METOJIBI, PE3YJILTATHI M 3aKIIFOUSHHE) U CIIUCOK KITtoueBBIX cioB (key words).

5. Tabnunp! HEOOXOIUMO NPENCTABIATE B Ie4aTHOH hopme. DoTokonuu He npuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLIEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOJKHBI OBITH 03aryIaBIICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (POTOKOIHHU C PEHTTEHOTPAMM - B IO3UTUBHOM
n300paxeHuH. PUCYyHKH, yepTeXu U IuarpaMmbl clIeoyeT 03ariaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff opmare.

B noanucsix k MukpogotorpadgusaM cieayeT yKa3plBaTh CTEICHb yBEIMUCHUS Yepe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIIPETHALIMH CPE30B.

7. ®aMUIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJAATCS B OPUTHHAIBHON TPAHCKPUIILIUH.

8. I[Ipu opopmnennu u HampaBneHun crared B xypHanm MHI mpocum aBTOpOB cobmronars
NpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKOMHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXIyHapOAHBIM KOMHUTETOM PEIAaKTOPOB MEAMLMHCKUX KYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIIe Kax 101 OPUTHHATIBHOM CTaThU MPUBOAUTCA OnOIHOrpadguyeckuii cnucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPBbIE UMEIOTCS CCBUIKU B TeKcTe. CIHUCOK COCTaBIAETCs B
andaBUTHOM MOpsAKe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUrMHaia. B
CIMCKE JINTEPATyPhl CHavYajia IPUBOIATCS PabOThI, HAMCAHHBIE 3HAKaMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupwuien u naruHuneidl. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTAaTbH JAIOTCS B KBaIpPaTHBIX
CKOOKax B BUJI€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmH-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 3a IMOCTIEAHNUE S5-7 JIET.

9. ns momydeHus MpaBa Ha MyONMKAIMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJCHUS BU3Y U CONPOBOIUTEIHHOE OTHOLLICHNUE, HAIMCAHHBIC WJIM HAlledaTaHHbIE Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYATHIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBHIO MPUBEAEHBI UX
(amMuInM, UIMEHa U OTYECTBA, YKa3aHbl CIIy>KeOHBIN M AOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble koopAuHaThl. KomuuecTBo aBTOPOB (COABTOPOB) HE NOHKHO MPEBBIMIATH IISATH YEJIOBEK.

11. Penakuus ocraBisiet 3a cO00i MpaBo COKpaIaTh ¥ HCIPaBIATh cTarhi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTuMoO HampaBiieHHE B pelaklMIo padoT, MpeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX U3JAHUSX.

Hpﬂ HApYHNIEHUH YKa3aHHBIX IPABUJI CTATbU HE PAaCCMAaTPUBAIOTCH.
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Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:
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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).
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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-
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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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Abstract.

The impact of pathogenic factors caused by the consequences
of the Chernobyl disaster on the blood system and hemostasis
is of great interest. Deviations identified in the first years
after exposure to ionizing radiation are primarily restorative
and adaptive in nature. This paper presents the results of the
monitoring of the changes in each separately studied indicator
in the early (1987-1988) and late (2019-2020) periods after the
exposure to radiation. Regression equations were obtained that
describe the dynamics of changes in certain blood indicators,
which make it possible to predict changes over many years
after the accident. The hemoglobin and erythrocyte content,
compared with the control group (donors), remained within the
physiological norm until 1991. A significant decrease in the
number of erythrocytes from 1991 to 1997, naturally, should
have been reflected in the hemoglobin content, which was
manifested in a decrease in their content. In the subsequent
years of observations until 2001, a significant decrease in
the number of erythrocytes corresponded to a decrease in the
hemoglobin content. From 2001 to the present day, the content
of erythrocytes and hemoglobin is approaching the boundaries of
the physiological norm, albeit with some lag. Changes in blood
counts are also influenced by factors that determine a liquidator's
susceptibility to certain illnesses. Despite the fluctuating nature
of changes in white blood cell counts, an overall trend of decline
is nevertheless observed. Stable moderate leukopenia has been
observed since 1995. A left shift of granulocytes is observed
due to a decrease in the agranulocyte component of blood cells.
Thus, it can be concluded that blood cells remain affected by
the radiation caused by the Chernobyl accident even at late
observation times.

Key words. Ionizing radiation, erythrocytes, hemoglobin,
leukocytes, lymphocytes, segmented nucleated cells.

Introduction.

The hematopoietic system, as an actively proliferating tissue,
is known to be extremely sensitive to the effects of ionizing
radiation. Therefore, the impact of pathogenic factors from
the Chernobyl disaster on the blood system and hemostasis
is of great interest [1-3]. Analysis of recent literary data on
population exposure to low doses of radiation indicates that
the early deviations (identified in the first years after exposure
to ionizing radiation) are primarily restorative and adaptive in
nature [4,5].

According to data from Lyubchenko P.N. et al. [6], at
individual doses from 0.02 to 0.37 Gy, most hematological
parameters in the examined medical workers at the Chernobyl
Nuclear Power Plant returned to normal after 2-3 years, thereby
characterizing the limit of physiological fluctuations. Cases of
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an increase in the number of polymorphonuclear neutrophils, a
decrease in the number of lymphocytes and basophils, and an
increase in the size of mononuclear cells have been identified.
Signs of functional disturbances in the hemostasis at radiation
doses of 0.005-0.3 Gy were detected in medical workers at the
Chernobyl Nuclear Power Plant after four years of continuous
work in the radioactively contaminated zone. The listed effects
are most clearly detected using the functional load method.

Materials and Methods.

For the purpose of dynamic observation of Armenian
liquidators (men: liquidators group N=2000; control group
N=84) of the consequences of the Chernobyl accident,
several blood indicators were studied: Hemoglobin (g/l),
erythrocytes(10'%/1), color index, leukocytes (10%1), band
neutrop (10%/1), segmented neutrop (10°1), eosinophils (10%1),
basophils (10°/1), lymphocytes (10°/1), monocytes (10°1), ESR
(mm/h). The study of these indicators among liquidators was
carried out using standard unified methods [7-13].

Men in the control group had no contact with the ionization
source and were practically healthy individuals. From the very
beginning of the research, the average values of the studied
indicators differed slightly from the control ones. A variance
factor analysis of the data was carried out, which showed that
the influence of age ranged from 31% to 38% compared to
the radiation factor, which ranged from 42% to 45% (in the
long-term period, the influence of age ranged up to 46%). We
examined groups that received radiation doses of 10 cGy and
80 cGy.

The regression equations describing the dynamics of changes
in these indicators (content: hemoglobin - y1 (g/1), erythrocytes
- y2 (102 /1), leukocytes - y3 (10%1)) are given:

y,=166.79-3.58*x+0.11*x* (hemoglobin)

y,=4.84-0.062*x+0.002*x (erythrocytes)

y,=8.07-0.06*x (leukocytes)

Where x is the number of years since the accident.

These formulas can be used for forecasting.

The coefficient of determination, which indicates the degree
of accuracy of the correspondence between the models and real
data in the specified models, is R>=0.89 to 0.97, P<0.05.

The analysis of the data (along with the programs we
developed) was conducted using a number of well-known
computer programs designed for the statistical processing
of digital data arrays. The following were used: a Microsoft
Excel spreadsheet [14,15] and specialized statistical packages
StatSoft, SPSS, and StatGraphics Plus [16-20].

Results and Discussion.

This study was conducted to dynamically monitor the indicators
in Armenian liquidators of the Chernobyl accident. The results
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Table 1. Dynamics changes in blood morphological parameters.

- Band
;]emoghbm :E(;'l)z't/lllrocytes Color index h;:‘)u/i(ocytes ne;ltrcph.
10°11

1987 162,68+0,9  4,96+0,06 0,96+0,02 7,8+0,08 1,26+0,1 7
1988  164,48+0,7  4,93+0,02 0,99+0,01 8,54+0,11 |1,55+0,11
1989  163,05+0,19 4,86+0,02 0,99+0,01 9,01 £0,1  1,44+0,08
1990 1 161,25+0,15 4,84+0,01 1,05+0,03  8,73+0,13 |1,66+0,03
1991 153.9510.86  4,64+0,04 0,92+0,01  7,3840,06 |0,94+0,07
1992 147,01 +0,2 4,41 +0,001  0,9+0,01 7,73+0,1 0,95+0,1
1993 147,09+0,84 4,34+0,1 0,93+0,01 8,03+0,15  0,59+0,02
1994 145844041 (4,41 40,08 0,92+0,04  8,224+0,16 0,8440,1
1995  135,1241,26 4,11 +0,08 0,91 £0,003 7,37+0,26 |1,59+0,19
1996  126,33+0,72 3,91 0,03 0,92+0,005 6,71 £0,1  2,5+0,27
1997  120,89+0,87 |3,76+0,03 0,92+0,004 5,55+0,23 2,56+0,23
1998 1 146,14+1,41 4,59+0,05 0,91 £0,009 6,49+0,15 |3,2+0,16
1999  138,95+0,98 4,46+0,03 0,92+0,003 6,7+0,39 2,67 £0,21
2000 |142,14+0,61 4,55+0,01 0,92+0,004 6,97 £0,13 2,79+0,2
2001 141,37 1,73 4,56+0,05 0,93+0,006 6,78+0,5 2,94+0,12
2002 146,27 +£2,1 8 14,59+0,05 0,94+0,01  7,29+0,34 |2,89+0,28
2003 139,41 +£2,12 4,84+0,07 0,95+0,05  7,15+0,52 |2,55+0,33
2004 |140,16+3,37 4,5+0,11 0,96+0,01 6,53+0,92 2,71 +0,51
2005 147,8+1,01 4,67 +£0,06 0,98+0,05  6,54+0,16 2,57 +0,14
2006 |146,543,38  4,77+0,1 1,02+0,01 6,28+0,31 2,28+0,15
2007 14724225  4,82+0,07 1,01 £0,01 7,01 £0,25 2,3540,32
2008 148,38+1,26 4,71 +0,08 0,94+0,009 |7,87 +1,87 2,88+0,35
2009 147,18+1.71 4,69+0,06 0,93+0,006 6,37 £0,36 2,12+0,22
2010 |145,36+2,83 4,51 +0,1 0,97 £0,02  6,95+£0,31 2,01 0,27
2011 157,41 £2,22 4,92+0,07 0,95+0,006 |6,18+0,52 2,5+0,33
2012 161,0£3,37  5,06+0,11 0,95+0,01 6,52+0,92 1,89+0,51
2013 |151,19+1,01 4,67 £0,06 0,96+0,005 6,34+0,26 |2,38+0,24
2014  147,7+3,38 4.7+0,1 1,01 £0,01  6,2+0,37 1,88+0,18
2015 | 155,242,25  4,840,07 1,009+0,001 7,01 +0,35 2,3+0,37
2020 156,0+£1,52  4,9+0,05 1,1 £0,12 6,1 £0,26  |2,0+0,18

Segmented Eosinophils Basophils Lymphocytes Monocytes ESR
neutr. 10°/1 10°/1 10°11 10°11 10°N1 mm/h
59,23+£0,75 2,4+0,07  0,23+0,06 33,45+0,71 3,28+0,0S 7,26+0,48
55,28+1,81 2,75+0,25 0,07£0,01 |37,54+1,53 2,55+0,1 5,07 +0,2
58,52+0,26 1,95+0,13 0,12+0,04 |34,3240,55 3,48+0,29 4,97 +0,18
62,89+0,51 1,68+0,12 0,25+0,07 30,91 +0,47  3,39+0,09 4,73+0,19
64,11 £0,88 1,13+0,07 0,124+0,03 33,39+0,31 3,29+0,11 4,69+0,1
61,15+0,31 1,07+0,09 0,09+0,01 27,84+0,75 3,7 4+0,49 3,84+0,24
62,6+1,08 2,44+0,15 0,1 S+0,03 28,22+0,63 5,85+0,28 4,08+0,29
62,69+0,85 2,3+0,18 0,19+0,06 30,35+0,77 5,33+0,16 4,65+0,25
60,88+0,62 2,02+0,13 0,2840,02 30,44+0,47 4,7 440,26 |5,27 0,53
57,06+0,53 2,71 £0,33 0,29+0,05 |33,44+0,51 4,05+0,15 |6,24+0,4
59,69+1,55 2.16+0,36  0,34+0,07 |31,62+0,67 3,33+0,35 5,46+0,59
59,54+1,46 2,09+0,11 0,33+0,04 30,7 5£1,06  4,07+0,25 5,91 +0,52
58,59+0,73 1,82+0,14 0,36+0,05 30,87+0,79 5,13+0,25 |5,12+0,51
59,53+0,23 2,31+0,15 0,52+0,05 29,7 £0,22 4,53+0,23 5,99+0,39
61,89+1,67 1,74+0,35 0,39+0,1 28,35+0,81 4,27 40,46 4,89+0,48
56,18+1,11 1,81 +0,37 0,49+0,13 32,84+0,43 5,27+0,42 5,07 +0,5
60,52+2,31 1,97 40,44 0,82+0,01 29,69+1,95 6,14+1,14 6,5¢1,11
59,35+5,21 12,25+1,89 0,93+0,01 30,58+3,31 5,87 +1,85 5,7 541,12
61,1240,64 2,99+0,24 1,02+0,02 31,16+0.62 5,25+0,22 6,46+1,31
62,3+0,85 3,01 +0,46 1,01 +£0,005 27,82+1,54 5,4240,51 6,34+1,32
61,02+1,53 2,6840,47 1,01 +0,01 28,72+1,43 5,51+40,46 6,91 +1,22
60,24+1,65 2,91+0,56 0,97+0,01 29,07 +1,41  5,38+0,48 6,31 +1,99
62,04+1,33 12,26+0,26 1,03£0,04 27,78+1,11 5,94+0,42 9,28+1,47
61,11 £1,26 2,87+0,304 1,038+0,03 28,01 +1,19 6,33+0,42 |12,87+1,74
57,01 £2,31 2,07+0,44 1,01 +£0,01 30,86+1,95 7,14+1,18 6,5+2,11
59,8+5,21 3,125+1,89 11,00£0,01 26,9+3,31 8,87 £2,55 4,75+1,18
62,12+0,94 2,99+0,4 1,03+0,03  28,16+0,82 4,97 +£0,31 9,46+1,38
63,3+1,55 3,1+40,56 1,02+0,001 27,2+1,34 5,4+0,41  |7,3+1,32
63,0+1,83  2,6+0,45 1,01 £0,01 |27,2+1,43 5,6£0,46  9,9+1,32
63,2+1,29 12,7+0,3 1,00+£0,01  |26,5+1,25 6,2+0,34  |11,9+1,14

of monitoring changes in each individual indicator in the early
(1987-1988) and later (2019-2020) periods are presented below.

The presented data suggest that relatively low doses of
ionizing radiation (0.1-0.3 Gy per year) have a damaging effect
on hematopoietic stem cells, resulting in unstable patterns in
peripheral blood indicators, as well as structural and functional
abnormalities in cellular elements.

It was established that the red blood cell levels in LPA patients
did not undergo significant changes in the first 4-5 years after
the accident. Hemoglobin and red blood cell levels, compared
to the control group (donors), remained within physiological
norms until 1991.

The significant decline in red blood cell count from 1991 to
1997 should naturally have been reflected in hemoglobin levels,
which was revealed by a decrease in their content, as confirmed
by the correlation coefficient between these indicators = 0.93.
In subsequent years of observation, up to 2001, a significant
decrease in red blood cell count was accompanied by a decrease
in hemoglobin levels. From 2001 to the present day, red
blood cell and hemoglobin levels have been approaching the
physiological norm, albeit with some lag.

In our opinion, the significant drop in the content of red blood
cells and hemoglobin, respectively, from 1991 to 1997, cannot
be entirely attributed to the long-term effects of low-dose
irradiation. During this period, various non-radiation factors may
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have been superimposed, including social-economic factors, an
increase of morbidity in a number of various chronic diseases,
and aging of the Armenian liquidators. This is confirmed by
the results of a dispersion factor analysis of red blood cells and
hemoglobin, carried out dynamically, where an increase in the
share of the age factor in these indicators has been observed
since 1991 (hemoglobin - from 9.35% in 1987 to 22.42% in
1991; red blood cells - 1.5% in 1987 to 54.75% in 1991).

As our research has shown, changes in blood parameters
are also influenced by the factor determining the liquidator's
predisposition to a particular disease. Therefore, we also
conducted a correlation and regression analysis of the ratio
of these parameters in the early period in the general group of
liquidators (y =47.72 + 21.76x, where y is the hemoglobin level
and x is the red blood cell count; r = 0.63) and in the group of
liquidators who were diagnosed with cardiovascular pathology
(coronary heart disease) 10 years later (y = 37.83 + 23.91x; r =
0.89). A reliable difference in the leukocyte intoxication index
and ESR was also found in these groups. Thus, in the group
with cardiac disorders, a significant decrease in the leukocyte
index (LII) was observed (0.6+0.075 compared to the group of
liquidators without cardiac pathology (0.8+0.07; p<0.05) and an
increase in the ESR (7.4+0.75 and 9.4+0.67, respectively; p<0.05).

Despite the undulating nature of the leukocyte count dynamics,
a decline trend is nevertheless observed, described by the



regression formula y=8.07-0.06x (where y is the leukocyte
count and x is the number of years since the accident). We have
noted stable moderate leukopenia since 1995.

A dynamic study of the leukocyte levels in liquidators showed
a significant increase in segmented neutrophils, starting in 1991,
with a subsequent decrease by 2002. Nevertheless, according
to the regression equation y = 59.65 + 0.05x, where x is the
number of years since the accident, a moderate increase in
segmented leukocyte levels is expected over the next few years.
Lymphopenia was noted throughout the study period. The
dynamics of changes in lymphocyte counts are described by the
formula y = 33.43 - 0.22x. According to this equation, a further
decrease in this indicator is expected. Despite the undulating
nature of the changes in band neutrophil counts, an increase in
this indicator is observed (y = 1.47 + 0.04x).

Based on the obtained results of assessing the leukocyte
count of the liquidators' blood, we studied the granulocyte-
agranulocyte ratio, which more clearly demonstrates these
changes. It is clear that before 1990, i.e., in the first years
after the accident, no changes in the granulocyte-agranulocyte
ratio (GAR) were observed in the blood counts of liquidators
compared to the donor group. From 1990 to 2000, an increase
in the GAR was observed, with a subsequent trend toward
normalization by 2005 (this trend is expected in the future,
according to the obtained polynomial regression equations).

A left shift of granulocytes was observed due to a decrease in
the agranulocyte series of blood cells. The polynomial regression
equations obtained were y1 = 56.92 + 3.08x - 0.15x? and y2 =
43.917 - 3.2388x + 0.1593x?, where y1 is the granulocyte level,
y2 is the agranulocyte level, and x is the number of years since
the accident.

The peak of the upward change in the GAR occurred in 1994-
1995. The mechanism of these redistributions may be related to
both the hematopoietic pool, which changes relatively slowly
after low-dose irradiation and manifests itself in long-term
consequences, and the impact of various non-radiation factors
on the liquidators' bodies. These factors may include acquired
diseases, socioeconomic factors, increased age, and others,
which can dramatically affect blood composition and various
parameters. Formed elements of the blood respond to exposure
to factors of the Chernobyl accident consequences even at
late observation periods. Similar changes have been identified
by other researchers [21-23], indicating that the changes we
identified in the hematopoietic system of Armenian liquidators
are identical.

Conclusion.

Thus, evaluating the results of the studies conducted on the
liquidators' peripheral blood and based on the factual material
obtained, we can conclude that formed elements of the blood

respond to exposure to Chernobyl accident factors even at late
observation periods.
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Pesrome.

[TpoGnema BnusiHMS MaTOreHHBIX GakTopoB UepHOOBLIECKON
KatacTpodbl Ha CHCTEMY KPOBH M TIeMOCTa3 IPEACTaBIsET
Ooubioii nHTEpec. OTKIOHEHUS, BhISBICHHBIE B IIEPBHIC TOJIbI
1ocyie BO3JCHUCTBHS HMOHU3UPYIOUIMX W3JIyYeHHH, HOCSIT B
OCHOBHOM BOCCTaHOBMTEIILHBIM M a/lallTAllMOHHBIA Xapaktep.
B Hacrosieii paboTte npuBeEHBI pe3yNbTaThl HAOIIOCHHUS 32
W3MEHEHHUSMH KaXKI0TO OTAEIBHO W3yYEHHOIO IOKas3arens B
pannue (1987-1988rr) u otnanenusie nepuost (2019-2020rr).
[Momy4eHb! ypaBHEHUSI perpeccuy, ONMUCHIBAIOLINE JTUHAMUKY
W3MEHEHHs HEKOTOPBIX I0Ka3aTelieil KPOBH, KOTOpBIE NaroT
BO3MOXKHOCTH ITPOTHO32 M3MEHEHUI Ha MPOTSHKEHHU JIOITUX
net nocine aBapuu. CojeprkaHue reMoriIoonHa U SpUTPOLIUTOB,
10 CPaBHEHHWIO C KOHTPOJBHOW rpymiod (noHopsl), 1o 1991
roja JepXajoch B mpexaenax (U3UOJIOTHUECKOH HOPMBI.
JlocToBepHOE MajfeHUEe KOJNMYECTBA IpUTPOUUTOB ¢ 1991r
no 1997r, ecTecTBEHHO, JODKHO OBLUIO OTPa3HThCI W Ha
COZIep’KaHWHU TeMOTIIOOMHA, YTO U BBIIBHIOCH B YMEHBIICHUU
ux cojepxaHus. B mocnemyrome roipl HaONIOAEHHH 10
2001r. 1OCTOBEpPHOMY YMEHBILIEHUIO KOJIMYECTBA SPUTPOLIUTOB
COOTBETCTBOBAJIO YMEHBIIIEHHE KoynuecTBa remoriioonna. C
2001r. 1 110 ceii IeHb colepIKaHUEe IPUTPOIIMTOB M FEMOTIIO0MHA
pUOIKaeTCst K TpaHuIiaM (GU3HOJIOTHYECKOW HOPMBI, O/IHAKO
C HEKOTOpPHIM oTcTaBaHueM. Ha n3mMeHeHune nokasaresneil KpoBU
BAMsSET U (aKTOp, ONPENEISIONMKA IPeapacroioKeHHOCTh
JMKBHJATOpa K TOW WM HMHOM 3aboieBaemoctu. Hecmotps
Ha BOJIHOOOPA3HBIA XapakTep JWHAMHUKH M3MEHEHUs YPOBHS
JIEMKOIIUTOB, TEM HE MEHee, IPOCIIEKUBACTCS TEHICHIHS
K CHW)KEHHMIO YPOBHS JToro mokaszarens. CraOuibHas
yMEpeHHasi JIEHKOLMTONEHUs] OTMeueHa HauuHas ¢ 1995
roga. HaOmionaercst oMoJoXKeHHE T'paHYJIOLMTOB, 3a CYET
YMEHBIIIEHUS arpaHyJIoLHUTapHOro psija KIeTOK KPOBH. Takum
00pa3oM, MOXXHO 3aKJIOYUTb, YTO (OPMEHHBIE 3IIEMEHTHI
KPOBH pearupyror Ha Bo3zaeicTBue ¢pakTopo aBapun Ha YADC
JlaXke B TIO3[IHUE CPOKH HAOIIOCHUA.

KaioueBble cjioBa: HOHU3UPYIOLIEE U3ITyYEHUE, SPUTPOLIUTHL,
TeMOTJIOOHH, JIEMKOIUTHI, TUM(OIUTHI, CErMEHTOSIIepHbIE



	Title

